MUHVICTEPCTBO ITPOCBEIEHWS] POCCUMCKOM ®EEPAITU
KomuteTr 00pazoBanusi, HayKy ¥ MOJIOISKHOM MONMTUKYM Bonrorpazackoit
obnacTtu
Otzen 0bpasosanus PpoNoOBCKOro MyHUIMIATILHOTO paioHa

MOY "3enenosckas CIII"

PACCMOTPEHA YTBEPXJIEHA
IIpencenarens HMC Hupextop MOY
@;}‘/ "Jenenosckag/CIII"
P
E.C.Cunuisina el

[TpoTtokom Ne 1

T.A.Ps6oBa
oT ¥ » 08 2025 r.

Ipuxaz Ne & 27
oT «7» £42025T.

PABOYAS TPOT'PAMMA
(ID 9022926)
y4eOHoro npeamera «®@usuka. bazosblii ypoBeHb»

1t obygaromuxces 10-11 kinaccos

noc. I Ipuropoauerit, 2025
ron



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpoBHSI Ha YpPOBHE CPEAHEr0 OOUIETro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMsl, mnpeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM enepanbHO paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIIEMIIIUKA TIpernojiaBanusl yuyeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHM3aIuaX Poccutickon denepauuu, peanu3yommx OCHOBHEIE
o0pa3oBareabHbIE MPOTPAMMBI.

ConepxaHne mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvaromuxcss 10-11 kiaccoB mnpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JAESITEIIbHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTByeT Tpeboanusm DGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh pealM3allud MEKIPEAMETHBIX
CBsA3el (UBMKKM C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIEC 1I€NM M3y4YeHUs! (PU3MKU HA YPOBHE CPEAHEro OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PUM3HKHU: JIMYHOCTHBIE,
MeTalnpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYALT:

e IUIAHHPYEMBIC pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCIIe IPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

e couepkaHue yueOHoro npeamera «Ousuka» no rogam 00yyeHusl.

dusnka Kak Hayka O HauOoiyiee OOMMX 3aKOHAX MPHUPOJBI, BBICTyMas B
KayecTBe y4eOHOro NnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUI 00 okpysxaroriemM mupe. LIkoapHbIN Kypc GU3HKK — cUuCTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3MUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbu3udyeckorr reorpadueir W acTpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUUA  ONpeleNsieT  XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTE€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyenne ¢Gu3MK BHOCHUT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaroImuXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIN METO]I MO3HAHUS TPY BHITIOJIHEHUHU UMU YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢usuku s ypoBHSL CpeAHEro oOIero o0pa3zoBaHMs
NOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpHBaTh KakK MPUHLHIBI €0
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOH (DHU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (Gu3ukm
o0bequHEH BOKpPYr ¢u3MUecKuX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
bu3ukn Cc pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nmanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIOKECHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palOHATBFHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKH Ha ypOBHE CPETHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHHUE MPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (U3HUCCKOW TEOPHH, PoJid (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHITMIIOB B COBPEMCHHBIX MPEACTABICHUSAX O TMPHUPOJE, TPaHMIAX
IPUMEHUMOCTH TEOPUH, MJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CHuCTeMHO-AeSTENbHOCTHBIN TOJX0/ B Kypce (DU3MKU peanu3yeTcsl Mpexiae
BCEro 3a CUET OpraHU3alid SKCIEPUMEHTATBHOW ACSITEIBPHOCTH O0YYarOIIHXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB | JIA0OPAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEeIMHEHbI B OOLIMN CIUCOK YUYEHHYECKHX
pakTUYeCKUx paboT. BhigenieHne B yKa3aHHOM IepeyHe J1abopaTopHBIX pador,
IMPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIISICTCS  YYaCTHHKAMU
0o0pa3oBaTeNpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHus kaOuHera ¢usmku. IIpm 3ToM oOecreuynBacTCs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH KM TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
IPEJIOKCHHBIX TUIIOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3anau. [Ipu saToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3alaHHON (PU3NYECKON MOJIEIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieiia Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [[s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBICHHA W TIPOIECCOB B OKpPYIKaromIeh
KU3HH, TpeOyronme BBIOOpAa (HU3UYECKON MOJICHH ISl CUTyallid TMPAKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeAHEro o0IIero oopa3oBaHus IOKEH U3y4aThCsl B YCIOBUAX
IpeIMETHOTO KaOuHeTa (M3WKK WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uMku AOMKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYAOBAHME JJIS BBIMOJHEHUS YKa3aHHBIX B
porpamMme 1o (pU3HKE YYCHHYECKHX MPAKTHUECKUX padOT W JIEMOHCTPAIIMOHHOE
0o0opyoBaHue.

JlemoHcTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUd s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBIIGHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHWE IS YYEHWYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIeunBaeTCsi B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHdecKre KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU 1EJISIMU U3y4€eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

e (GOopMHpOBAaHHE HWHTEpPECa M CTPEMJICHHS OOYYalOIUXCS K HAy4YHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (POpMUpPOBaHHE
UCCJIeI0BATELCKOIO0 OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (GOpPMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (¢dopMHpOBaHHE YMEHUN OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKrX 3HAaHUM U HAYYHBIX JJOKA3aTEIbCTB;

e (GopMHpOBaHUE TIPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne ATUX Telield oOecTeunBaeTCsl PeleHueM CIASAYIOMMX 3a1ad B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
3IIEMEHTHI aCTPO(DU3HKHY;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBsCHEHHUsS] (PU3UYECKUX SBJICHUA B TPUPOAE H I TPUHITHUS
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIICHUS pa3IMYHBIX 3a7ad C SIBHO 3aJIaHHOU
bu3ndeckoil MOMAENBI0, 3aJad, MMOAPAa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3/laHne (PU3HIECKON MOJICITH, aJICKBATHOM YCIIOBUSM 3a]1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOIMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeay,

e OBJAJICHUE METOJAMH CaMOCTOSATEIIBHOTO IUIAHUPOBAHUSA U TMPOBEIACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaInH,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJbTaTa;

e CO3JIaHME YCJIOBHH sl pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanust otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpPEUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPaldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUsT J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. HaydHble mMeToApl MO3HAHUS OKPYKAIOLIETO
mupa. Posib DOKCriepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKux sABJICHUM M TpolieccoB. HayuHble TMMIOTE3BI.
@u3nyecKkre 3aKOHbl U TEOPUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBple M UHUQPPOBBIE H3MEPUTENIbHBIE MPUOOPBL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTb MEXaHWYECKOTO JBUXKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemelnienue, CKOpoCcTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajJbHOW TOUYKHM, UX MPOEKUUMHU HA OCH CUCTEMBI KOOPJIHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U TMEepeMEIICHUs
MaTepuaJbHON TOYKUA OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHre cBOOOHOTO MaIeHUs.

KpuBonuneinoe  nBuwxkeHue. J[BMKEHHE  MATEpUANIBHOW  TOYKHA IO
OKPY>KHOCTH C ITOCTOSTHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHAs
ckopoctb. [lepuon n yactora obparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TTepeaun.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOJHOTO MaICHHUSL.

Hanpasnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yueHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHNUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYAIIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBUKEHUs IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuniun  otHocurensHocTH  ['anmumnes.  llepswlii  3akoH  Hbrotona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUI MaTepUagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TeJa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MOAIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3MHOBOM 00pasiie, OT X AehopMariH.

HccnenoBanue yclnoBUM paBHOBECUS TBEPAOTO TeEld, HMEIOUIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpaAHEHUA 6 MEXAHUKE

Nmnynsc marepuansbHOM TOYKH (T€Na), CHUCTEMbl MaTe€pUATbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYyJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4yku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIpYyTO
nehopMupoBaHHOM  TipykuHBI.  [loTeHuManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTEHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHMEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo mOTeHIMATLHON YHEPTUN B KHHETHUECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHHYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKECHUS PE3UHOBOTO XKI'yTa.

Paznen 3. Moaexkyisipuast Gu3nka 1 TepMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJCHMCTBUSl 4YAaCTUL BellecTBa. MOJEnu CTPOEHHUS Ta30B, XUAKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeieil. Macca u
pa3Mepbl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHH HACaIbHOro rasza. AOCONIOTHasE TeMIiepaTypa Kak Mepa
CpEHEW KWUHETUYECKOM DJHEPruM TEIUIOBOTO JBWXKEHUsA dvactull rasa. Illkana
temneparyp KensBuna. I'a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHnueckne YCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE BellecTBa, (Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OmnbITel 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOILINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojienb, HILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne mMaccbl BO3JayXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKIY HapaMETPAMU COCTOSIHUS PA3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cTIOcO0BI e€ m3MeHeHus. KonudecTBo TeTioTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJEeallbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTsl npu Tenionepeaaye.

[lonsitue 00 aamabatHoM mporecce. llepBblid 3aKOH TEPMOAMHAMHKH.
[Ipumenenre mepBOTO 3aKOHA TEPMOJMHAMHUKHU K H3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruioBele  mamuHbl.  [IpuHOWNBI ~ JEWCTBHUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi HEPrUM B TEIUIOBBHIX MammHaX. Koaddumuent mome3Horo
nerictBusl TeruioBor MamuHbL. [lukn KapHo um ero kodpduumMeHT moyIe3HOro
JNENCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPHUMEHEHHME: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruu Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKH TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUICOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Ipy Terjionepeaaye.

OneiIT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3/YIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTEs] BHYTPEHHETO CrOPaHuUsi, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Mcnapenue u kuneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXHOCTh BO3ayXa. HaceblmieHHbld map. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOINUS CBOWCTB
kpuctamwioB. JKunkue xpucramwibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpucTayu3aius. Y aeinbHas Tersiora miasienus. Cyonumarus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuuecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.

CnocoObl n3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust v MiiaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepeHrie OTHOCUTENIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
OneKkTpu3aums Tel. OIJEKTpUYECKH 3apsa. JlBa Buaa dIEKTPUUYECKUX
3apsaa0B. [IpOBOOHUKH, TUAIEKTPUKKM W TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUs
ANEKTPUYECKOrO 3apsijaa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 31eKTpUYecKuil 3aps.
OnekTpuueckoe mone. Hanpsok€HHOCTh  anekTpuueckoro mnods.  [IpuHiun



CYIIEPIIO3ULINM DJIEKTPUUYECKUX TOJIEH. JIMHMKU HanpsKEHHOCTH JJIEKTPUUYECKOIO
HOJISL.

Pabora cun  anektpoctatmdyeckoro  mosis.  [loreHuman.  PasHoCTh
MOTECHIMANOB. [IpOBOAHMKM © JUINEKTPUKH B BICKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpoEMKOCTh IIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yeckrue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: DJIEKTPOCKOI,
AJEKTPOMETP, DAJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHUE SIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpOoBOHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannstii 31ekmpuyveckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Hcrtounuku Toka. Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COINPOTHUBIIEHUE BENIECTBA.
[TocnenoBaTenpbHOE, MapalIebHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABIKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 TOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAas  MPOBOAMUMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomyripoBOIHUKH. CoOcTBeHHas u MIpUMECHAas MPOBOJINMOCTH
oJynpoBogHUKOB. CBoOMCTBA p—n-miepexoa. [TlomynmpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpEBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHUS U MaTepuaa.

CmenanHoe CoOeIMHEHNE MPOBOJHUKOB.

[Ipsamoe w3MepeHHe DIIEKTPOABHXKYyIIEW cwibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune cMEmaHHOro COeIUHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue aiextposusa.

MexnpeaMeTHble CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (U3mMdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIHA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIUH HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, MKUIAKOCTEH U



ra3oB, J3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eocpagpusa: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS] B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpUaJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI IIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpogMHAMHMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3auMoaeuCTBHE  INOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOM uMHAYKUMM. [IpuHouMn cyneprno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JNMHWUNA MarHUTHOM
VHYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJAHMKA C TOKOM. KapTwHa JHMHWUW WHIYKIUA
MAarHuTHOIO IIO0JIA JUIMHHOIO IIPSMOIO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuna Amrmiepa, e€ MOJyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ Moly/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBiieHuE DJIEKTPOMAarHUTHOW MHAYKUMHA. IlOTOK BexkTOpa MAarHUTHOM
UHAYKOUU. OJEKTPOJABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOM
nnnykuuu Gapanest.

BuxpeBoe anekTpudeckoe moJie. OJIEKTPOABMKYINAs CWJIA HHAYKIHH B
IIPOBOJHMKE, JIBMXKYILLIEMCS IIOCTYNATENIBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[Ipasuno Jlenua.

NHayKTUBHOCTE.  SIBIEHME CAMOMHIYKLUHMH. OJIEKTPOABMKYILNAs CHJIA
CaMOMHIYKIIUH.

OHeprust MarHUTHOI'O ITOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: IOCTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHULl, UHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOT'O ITyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopericTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

HenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBrieHUE PNEKTPOMATrHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHME CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH ¢ TOKOM.

HccnenoBanue nercTBrs IOCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Paszpnes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KOJ1E€OAHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUS.
Mapmonnueckue konedanus. [lepuoa, yactora, amrummryga u (aza KoseOaHUM.
[IpyxuHHBI MagATHUK. MareMaTU4eCKUi MasATHUK. YpPaBHEHUE TApMOHUYECKUX
koneOanuii. [IpeBpaiiienrie HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHAIOTHS MEXAy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUU B UJICATILHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxarolux KoueOaHUsX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMAarHUTHBIE KOeOaHuUs.

Ilepemennpiii  TOK. CUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U
HaIpsHKEHUs.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTpeOICHUE AIIEKTPUIECKON
SHEPIUH. DKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3EKTpodHeprun. KynbTypa
UCIIOJIb30BaHUS AJEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoJeOATENbHOW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKUNA MAITHHK).



HaGnronenue 3atyxarmommx KoaeOaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUST OT BPEMEHU) IS
AIEKTPOMATrHUTHBIX KOJICOaHUA.

Pe3onanc mnpu 1moCIENOBATENIBHOM COEAWHEHWH PE3UCTOpa, KATYIIKH
VWHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIEPENAYH.

Vyenuueckuii sxcnepumenm, 1ab6opamopuvie padbonul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 IOCJIEAOBATENBHO
COEMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CxopocTtb
pacnpocTpaHeHuss W JJuMHA BOJIHBL [lomepedHble W TPOJOIBHBIE BOJIHBI.
WNuTepdepentus u nudpaxiins MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHUE, MOJsApU3alus, AUppaKuus,
uHTephepeHius. CKopocTb 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJIH. [I[pruMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHMnBl paguocsA3u U TeleBuaeHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPELBI.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuEMHUK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue u pacIpoCTPaHEHUE MONIEPEUHBIX U MPOIOIBHBIX BOJIH.

KoneOmtomieecs Te1o kKak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJO0N WU
4aCTOTOM KOJeOaHHIA.



UccnenoBanue CBOWICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpsmMonnHENWHOE pacHpoOCTpaHEHUE CBETa B
OqHOpOAHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LIser.

ColOuparomyie u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHia TOHKOM JuH3blL. IlocTpoeHne n3oOpaxeHUil B
coOuparomux U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeIUUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurtepdepennuss cera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMOIEHHS MaKCUMyMOB M MHUHMMYMOB B HHTEpP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunoHHas pemeéTka. YclIoBUE HaOIIOJIEHUS
[JIaBHBIX ~MAaKCUMYMOB TMpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, Jyla,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIeCKOIl, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpssMonuHeHOE pacHpOCTpaHEHUE, OTPAXKEHHE U IPEJIOMIICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

Uccnenosanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHInm cBera.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenue cnekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepenune nokaszaresns npeaoMIICHUs CTEKIA.
UccnenoBanue cBONCTB M300pakeHUM B JIMH3aX.
Habnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJBLHON TEOPUH OTHOCHUTEJIbHOCTH
I'paHuubl  MPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  I[locTynatel
CIICIIMAJIbHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIUI OTHOCUTEIHLHOCTH DUHINITECHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKPAICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ 3HCpFHCﬁ U UMITYJIbCOM pGHHTHBHCTCKOfI HJaCTHUIBI. 9H€p1’I/I$I
ITOKOAI.

Pasznes 7. KBanToBast pusuka

Tema 1. Dnemenmovlt K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu HOTOHA C €r0 YaCTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTe U uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doroaddexra. Ypasuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanunar
dboToarddekra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHYECKOE JICCTBHUE CBETA.

TexHrueckue YCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTOMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeIHETO (HoTodddeKTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuiO o -4acCTHII.
IlmanerapHas Mopnenb aroMa. lIlocrynarel bopa. M3nydyeHue u morioneHue
(GOTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHSA JHEPrUUM Ha Jpyroi. Buabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToOMa BOAOPO/aA.

BosnoBelie cBoiicTBa yactull. Bosnsl e bpoitns. KoprnyckynsipHO-BOTHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHuueckre yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenre IIVHBI BOJHBI JIa3epa.

HaOnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

Habmnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl sapa. OTKphITHE
paguoaktTuBHOCTH.  OmbiThl  Pesepdopma mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BrnusiHne pagnoakTUBHOCTH HA KMBBIE OPraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  mMozens  sapa
I'eiizenbepra—Banenko. 3apsaa sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH pPaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Anepuwnii peaktop. Tepmosineprsiii cuHTe3. [IpoGiaeMbl W IEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTHUIlbl. OTKPBITHE O3UTPOHA.

Metobl HAOJIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHbIE B3auMOIeHcTBHS. EMUHCTBO m3nueckoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M IIPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CY€TYMK MOHU3BUPYIOIINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBbIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTHUs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3mus, SpKHUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBUYKEHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHma U 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBH» JIA 3BE3J TJABHOM IMOCIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIEC NMPEJACTABICHUS O MPOUCXOXKACHUU U 3Boaronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiit Ilyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CoJsHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vyenuueckue nabnrooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUHN I ONpeNeNeHuUs MONOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CeBEpHOro MoJIylmapus U IpKUe 3BE3/bI.

HaGnronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O0o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTebHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOW KapTHHE MUPA, pOJib (PU3UUECKON TeopUun
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUIUYECKON KapTHHE MHpPA, MECTO
¢dbu3ryuecKoil KapTUHBI MHpPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUI O TIPUPOJIE.

MexnpeaMeTHble CBSA3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylIecTBIISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAay4HbId (akT, runoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuka: peumieHHE CHUCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCU KOOPAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTApPHBIX (QYHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eieHe TIONIAIN MIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »snekTpuueckue SBICHHS B JKUBOM MPUPOJE, KoyieOaTelabHbIE
JIBUKEHUS B KMBOM NMPUPOJE, ONITUYECKUE ABJICHUSA B )KUBOMW MPUPOJE, ICUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHAJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHWUWA DIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOrO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA II€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
COJIHeUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpEIHETO OOIIero
oOpa3zoBaHus (0a30BBIM YypPOBEHb) JOJKHO OOECHEUUTh JTOCTUKEHHE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOCXKJICHHH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONbITA U OMbITA JIEITEIBHOCTH B MPOIECCE pPeai3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIIbHOM JAEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TI'Pa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOM WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JEATENbHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
IPUCYIIETO (GU3NUSCKON HAYKe;



5) Tpy10BOI0 BOCTIMTAHMS:

UHTEPEC K pa3IinyHbIM cdepam npodhecCUuoHANbHOW JeATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCThH M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HUKY HA IPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00aTLHOTO
XapakTepa 3KOJIOTMYECKUX MpoOIieM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JCUCTBUU B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacuIdpeHre OImbITa JEATEIbHOCTH AKOJOTHMYECKON HaIpaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 QUBUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIHbHOCTH, TOTOBHOCTH B MpOlIecCe
u3ydyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jilornueckue aeicTBUA:
CaMOCTOSITeNTbHO  (hopMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIBbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M IMPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajiu3a WMEIOUIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIAM, OIIEHUBATh PUCKH MOCJEACTBUI AEATECIHHOCTH;
KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;
pa3BHBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUN )KU3HEHHBIX TTPOOJIeM.
ba3oBble ucciaenoBarTeabCKue JeCTBUA:
BJIaJICTh HAY4YHOM TEPMHUHOJIOTHUEH, KIIIOYEBBIMU MOHATUSMM M METOAAMHU
(bu3nuecKol HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATEIBCKON W MPOSKTHOM JEeITEIbHOCTH
B o0Onactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peIIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIBHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlUY, MPEOOPa30BaHUIO W TPHUMECHCHHIO B Pa3jUYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHUH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUYMHHO-CJIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIlIeHUs, HaXOAUTh apTYMEHTHI IJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYYCHHBIE B XOJIE PCIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
JESITETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIIHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HAaBBIKAMU TOJMy4eHUS WH(POpMaAIu (HU3UYECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOATEIHLHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAN0 WHGOOPMAIMK Pa3IUYHBIX BUAOB H (GOpM
IIPE/ICTABIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpeJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHW APTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX M OJTHYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACpPKAaHUS B Pa3MUYHBIX (opMarax cC
y4€TOM HazHAYCHHUS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aIiH.

KoMMyHHKATHBHBIE YHHBepPCcaJbHbIe YUeOHbIE NelCTBUA:
OCYIIECTBIISTH O0IIEHNE HA YpOKax (M3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAaHHEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOWM M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOImHUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh 1€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenensTh pojid ¢ YYETOM MHEHHU YYacCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHMKA KOMAaH/bI B
00IIMiA pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh HAEU C TMO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTaBJATh IJIaH PEIICHHS PAcUyE€THBIX M KaueCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOYTEHUM;

NaBAaTh OLICHKY HOBBIM CHUTYalLHsIM;

pacMpsATh paMKH y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JaCTH
(U3HKHM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LENSAM;

BJaJ€Th  HABBIKAMM  IO3HABATENbHON  pedieKCHud KaKk  OCO3HAHMS
COBEpILAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJbTaTOB U
OCHOBaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCUH ISl OLIEHKH CUTyalluH, BhIOOpa BEPHOIO
peueHus;



YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPH aHAIW3Ee pe3yIbTaToB
NEeSITENHHOCTH;

IpPUHUMATH ce0sl, MTOHUMAst CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TIpU aHalM3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIUOKH.

B mporecce mocTrKeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe s ypOBHS CpeaHEero ooOimero oOpa3oBaHUs y OO0ydYaroImUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIJICKT, Ipe/oJararoIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOIICH CTPEMJICHUE K JTIOCTHXKCHHIO 1ETH U
yCIIeXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOUYAIOIICH CITOCOOHOCTh MOHUMATh AYMOITMOHAIILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaNBATh OTHOIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U pa3peIiaTh KOHPIUKTHI.

IHPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU EATEIIbHOCTH JIFOACH;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHUalibHasl TOUKa, MHEpUUaIbHas cUcTeMa OTcu€Ta, abCOIMIOTHO TBEPIOE TEIIO,
WJICaIbHBIN Ta3, MOJEIH CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIIeHnH (PU3NYECKUX 3a]1a4;

pacno3HaBath (pU3NUYECKHE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHs,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBMKEHUE, CTPOCHUE KUAKOCTEN
¥ TBEPJIBIX TEJ, U3MEHEHHE 00bEMA Tell MPU HarpeBaHUM (OXJIAXKICHUH), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIYKHOCTh BO3/lyXa, OBBIIICHUE ABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
coCcyze, CBSI3b MEXIy MNapamMeTpaMyd COCTOSIHHMS ra3a B  H30MpoLeccax,
ANEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OIMHCHIBATh MEXAHWYECKOE JIBHKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIICHHE, CKOpPOCThb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHUHUAIbHAS SHEPIrusi, MEXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €IUHHIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOro IBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA(G(DUIIMEHT TMOJIe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTaTelsl; MNpPH OMUCAHUU
NPaBUWIBHO TPaKTOBaTh (U3UYECKUH CMBICT HCHOJB3YEMbIX BEIMYUH, HX
0003HAaUeHUd W E€AUHULBI, HAXOJAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(GU3NYECKYyI0 BEIUYUHY C APYTUMU BEIMUUHAM;

ONKCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE
siBJICHUS (IIPOLIECCHI), UCTIOJIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
ANEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD MMOJIS, MMOTEHIHA, PA3HOCTh MOTEHIUAJIOB;
OpU ONHCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3YyEMBIX
BEITMYHMH, MX OOO3HAYCHUS W EIUHHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJTUYHUHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasindarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS MX OE30MACHOTIO MCIIOJIb30BAHMS B
IIOBCEIHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
(GopMmynupoBaTth mpoOieMy/3ajauyy M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O00OpYAOBaHHWS, MPOBOAWTH OMBIT U
bopMyIIHpPOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCMOJIb30BaTh HU3BECTHBIC
METO/Ibl OLIEHKH MOI'PEUIHOCTEN U3MEPEHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYCCKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUJIe Tabuull U TpaduKOB, JAeJIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

co0nroAaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HUCCIIEI0BAHUMN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemats pacuéTHble 3aJaud C $BHO 3aJaHHOW (DHU3MUECKOH MOJENblo,
UCTIONB3YS (PM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 33729
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBIE ISl €€ peIlleHus, NMPOBOJUTH PAcu€Thl M OLIEHWBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 33aU: BHICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
[ETIOYKY PaCCYyXJCHUW C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTOJb30BaTh  MpPH  pEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABICHUS yYeOHOW U HAYYHO-IOMYJISIPHON MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCTIONb30BaTh TEOPETUYECKHE 3HaHWs MO (PU3MKe B MOBCEAHEBHON JKU3HU
JUIsl o0ecriedeHus: 0€30MaCHOCTH MpU OOpaILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 3JI0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAKOIIEH Cpee;



paboTath B TpYIIE C BHIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO paCHpeNesaTh OO0S3aHHOCTU U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POopMHUpOBAHUHU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUDA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO Sipa MpU PEIIeHUU (PU3UUECKUX
3ajad;

pacrno3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3MKHU: AJEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUSI TOKAa, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPEIOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCIEPCHUS CBETa,
dboTornexrTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHE,  DJICKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cpel) U
3JEKTPOMArHUTHBIE SIBJICHUS (MPOLECCHI), UCMONB3Ys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKIHMS MarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO TMOJeH, MEpPHOoJl U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsi U CHJIa TOKa B IIpoLecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CHUJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DUIUUYECKUUN
CMBICTT HCIOJB3YEMBIX BEJIMYMH, HX OOO3HA4YeHUS W CIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3Y
(du3nuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpPU OINKUCAHUM MPABUIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
UCIIOIb3YEMbIX BEIWYUH, MX OO0O3HAYCHUs] U €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIIONB3Ys (U3HUECKHUE
3aKOHBI W MPUHIMIBL: 3ak0oH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJIUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTEHHa s doTtodrddexra,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAHEHUsI MMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHHUs MacCOBOrO YHCIA, MocTynaTrsl bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOe BBIPAKECHHE W YCJIOBHUS (TPaHUIBI, OOIACTH)
IPUMEHHMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl Jlopenna;

CTPOUTh W ONKCHIBATH HM300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBath mpodieMy/3agady M TUNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBAaHUS, MPOBOAUTH OIBIT U
(dbopMyIMpOBaTH BHIBOJIBI,

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, MTPU
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKHU MOIPEMIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUYHUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUH: TMPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJIUIl U
rpadMKoOB, JeJIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOnroaaTh mpaBuiia 6€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUMN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
NESTENLHOCTH C MCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOWCTB M J1AOOPATOPHOIO
000pyoBaHUS,

pemiatb pacu€THble 3aJa4d C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (OPMYIIHI,



HEOOXOAUMBbIE JUIsl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEaIbHOCTh
HIOJIy4YE€HHOT0 3HauY€HUs (PU3NUECKON BEIINYUHBL;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUN C OMOpPOM HA HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y TPEICTaBIICHU YYEOHOW M HAay4YHO-NMOMYJSPHOM MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyto HH(OPMAILIUIO;

OOBSCHATh TPHUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX O€30IaCHOIO MCHOJIb30BAaHUS B MIOBCEHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAaMH, JIJIsi COXPAHEHHUS 30POBbsl U COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO
MOBEJICHUSA B OKPYKAIOIIEH Cpee;

paboTaTb B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJJOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE PACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DIeKTPOHHbIE
HauMeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
NMporpamMmbl padoThI padoTbI
pecypchbl
Pazgen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®dusuka ¥ METOIBI ) bubmuoreka [JOK
' HAY4YHOTO MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
AHEMATHI hitps://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2
Husamuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [JOK
' MEXaHUKE https://m.edsoo0.ru/7f41bf72
Uroro no pazaeny 18

Paszpen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMUKA

OCHOBBI
3.1 MOJIEKYJIIPHO 9 1 bubmorexa HOK
' yp . https://m.edsoo.ru/7f41b£72
KHHETHYECKOU TEOPHH
39 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 ArperaTHblie 5 bubmuoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

COCTOSIHUSI BEIIECTBA.
®da3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmorexa [JOK
41| Snexrpocrarinka 10 https://m.edsoo.ny/7f41bf72
[TocTostHHBIM
49 AJIEKTPUYECKHUM TOK. 12 bubnunorexa [JOK
' Toku B pa3iInyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
PesepBHOE BpeMst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KoaunuecTBO yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/m | ¥ TeM NpPorpamMmmsbl Bceero oOpa3oBarte/ibHbIE
padoTsbl padoThI
pecypcbi
Paznea 1. QJJIEKTPOJINMHAMMUKA
MarsuTHoOg II0JI€. BuG LIOK
nOInoTEeKA
1.1 11 1
DIEKTPOMATHHTHA 3 https://m.edsoo.ru/7f41¢97¢
WHTYKIAS
Hroro no pazneny 11
Pa3gen 2. KOJIEBAHUS U BOJIHBI
Mexanndeckue u
2.1 3JICKTPOMAarHUTHBIC 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41¢97¢c
KOJIeOaHHsI
29 MexaHHYeCKHE U 5 | bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [JOK
2.3 0) 10 3
frruia https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIITMAJILHOM TEOPUH OTHOCUTEJIbBHOCTH

31 OCHOBBI cieIIUATIBHOM 4 1 bu6mmoreka [IOK
. TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4

Pa3zgea 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

41 DJIeMEHTHI KBAaHTOBOU 6 bubmuoreka [JOK
' ONTUKU https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.2 C 4
TpocHHe atoma https://m.edsoo.ru/7f41¢c97¢
bu6mmoreka [JOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

51 DJIeMEHTHI aCTPOHOMUU U 7 ) bubnuoreka [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE
bub6mmorexa [JOK
0.1 Obobmaromee nosroperme 4 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




INHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosnuecTBO yacoB Dl1eKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTuueckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThbI
pecypcsbl
dusuka — HayKa 0 IPUPOJIE.
1 Hayunrie MCTZ Bl HOEH;)HI/I;I 1 bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u MmecTo pus3uku B
OPMHUPOBAHUH COBPEMEHHOMN
2 ga quoI;I KapTHUHBI I\fI/I a, B 1 bubnmorexa [TOK
y pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeATEIBbHOCTH
JroAeH
Mexannueckoe IBUKEHHE.
OTHOCHUTENHLHOCTD
3 MEXaHUYECKOTO JIBMKCHUS 1 bubmmorexa [IOK
A ’ https://m.edso0.ru/ff0c3508
[Iepememenue, CKOpOCTS,
YCKOpEHHUE
4 PaBHOMEpHOE MPSMOTMHENHOE | bubnmoreka [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | bubnumoreka [IOK
NPSIMOJIMHEHHOC JIBHYKCHUE https://m.edsoo.ru/ff0c372e
CB00OO0IHOE MaJeHHE.
6 VckopeHue cBOOOIHOIO 1 bubmiorexa LHOK
p A https://m.edsoo.ru/ff0c39cc
majgcHus
7 KpuBonuneiiHoe 1BUXeEHUE. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBrm>keHne MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyuHIKII OTHOCUTEIBHOCTH
lNanunes. MaepuuanbHble

Bbu6mmoreka [JOK

8
cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuina. [Ipunuun

9 Cylepro3uiuu cui. Bropon’ bubnunoreka [JOK
3akoH HproToHa s https://m.edsoo.ru/ff0c3be8
MaTepHAIbLHOU TOUKH

10 Tperuu 3akoH HeroToHa Jy1st bu6mmoreka [JOK
MaTEpUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOIO TATOTEHUS.

11 Cuna tsoxectu. [lepBas bubmorexa [IOK

P https://m.edso00.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuneHnt

13 TpeHust. Cuiia COpoTUBIEHUS bubnuoreka [IOK
IIPH IBVDKCHUH TeJa B https://m.edsoo.ru/ff0c3{76
YKUJKOCTHU WM Ta3e
[ToctynarenbHoe u
BpallaTebHOE JBUKEHUE

14 a0COIOTHO TBEPIOTO TENa. bubnnorexa [JOK
MowmenT cuisl. [lneuo cumel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 NmMnynsc MaTepuanbHOU TOUKH, bubnuorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cuibl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeakTtuBHOE ABM>KEHNE

https://m.edsoo.ru/ff0c43d6

16

PabGoTa 1 MOIIIHOCTH CHITBI.
Kunernueckas sHeprus
MarepualibHON Touku. Teopema
00 U3MEHEHNN KI/IHGTH‘ICCKOIZN
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas 3HEprus.
[ToreHumanpHas sHEprust
ynpyro aeGpopMUpoOBaHHONU
npykunbl. [loTeHnmanbpHas
SHEPTHs TeJla BOIN3U
MOBEPXHOCTH 3EMJTU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[TorenumaneHble 1
HETMOTEHIMaIbHbIC CHITbI. CBS3b
paboThl HEMOTEHITUATBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPTUU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIbI C U'BMCHCHUEM
MEXaHUYECKOM SHEpruu Tena Ha
pUMepe PacTKEHUS
PE3UHOBOIO KIyTa»

20

KonTponbnas pabora no teme

bu6mmoreka [{OK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbBI COXpAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
teopun. bpoyHoBckoe
newkenue. Juddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHHUS U
B3aMOJICUCTBUS YaCTHII
BelecTBa. Mojaenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
TEN

23

Macca monekyn. KonnuectBo
BemecTBa. [locTosgHHas
ABoraapo

24

TermoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanpusiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTHUH JIBUKEHUSI MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0cS511e

27

3akon JlanpToHa. I'a30BEIe
3aKOHBI

28

JlaGopaTopHnas pabota



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«Hccnenosanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay»

I/Isonpoueccm B UACAJIbHOM I'a3€

29 U ux rpaduyeckoe bubmmorexa [IOK
P https://m.edsoo.ru/ff0c570e
MPEJCTABICHUE
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYCCKOU CHCTEMbI
30 U CIIOCOOBI €€ U3MCHEHHS. bu6mmoreka [JOK
KomuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BryTtpeHnHss sHEeprus
OJHOQTOMHOTO HJICAJIbHOTO Ta3a
31 Bunpl Teronepenadu bubmotera [IOK
A e https://m.edsoo.ru/ff0c5c36
VY ienbHas TEMI0EMKOCTh
1 BenecTBa. KonmuecTBo TEIIoTH bubmuoreka [JOK
IIpH TEIIoIepenaye. https://m.edsoo.ru/ff0c5¢36
AnnabaTHBIN mporecc
IIepBblil 3aKOH TEPMOJUHAMUKHI
33 1 ero MpUMEHEHHE K bubmotera [JOK
P https://m.edsoo.ru/ff0cSefc
U30IpoIeccam
Heob6patumocTh MporieccoB B
34 npu (I)3 e. Bropoit I3)a1<0H bubmotera [JOK
pHpoe. P https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHU
15 [Tpunmun nevicreus u KI1/{ bubnnorexa [HOK
TETJIOBOW MAalllHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT[
37 DKosornyeckue npoodIeMbl



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOPHEPTeTUKHI

O06o06marmuii ypok
38 ((MOJIL:K 111: Hazlllzlmslxnca Bubmmorexa LIOK
yip ' https://m.eds00.1u/ff0c6938
OCHOBBI TEPMOTUHAMUKI
KonTponbHas pabota mo Teme
39 «MonexynsipHas (puznka bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKID)
[TapooOpazoBanue u
40 KoHJeHcanus. Mcnapenue u bubmorexa HOK
A 1A P https://m.edsoo.ru/ff0c63b6
KUTICHHE
AOCONIOTHAS 1 OTHOCHUTEIIbHAS
41 BJI&KHOCTh BO3lyXa bubmorexa HOK
OAYXA. https://m.edsoo.ru/ff0c64d8
Haceimennsiii nap
TBepnoe teno.
Kpucranmmaeckue u amopdabie
47 Tena. AHM30TPOITUSI CBOUCTB bubnnorexa [JOK
KpucTamios. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbIE
MaTepHuabl
[naBnenue u KpUCTATIU3ALMSL.
43 VaenbHas TEIIOTa TIIaBICHUS bubmorexa HOK
a ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuoreka [JOK
44 v 0
PABHCHHE TEIIOBOTO hastarca https://m.edsoo.ru/ff0c6820
DeKTpu3aIus Tel.
45 DrexkTpudeckuu 3aps. [Isa bubmmorexa [TOK
p DAL https://m.edsoo.ru/ff0c6bcc
BH/JIA DJICKTPUYECKUX 3apsiI0B
46 [IpoBOIHUKHU, TUBTEKTPUKHU U bubmuoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

TOJTYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS AJIEKTPUYECKOTO
3apsna

https://m.edsoo.ru/ff0c6bcc

B3anmMoencTBue 3apsioB.

. bu6mmoreka [IOK
47 3akoH Kynona. ToyeyHbIn
Y . https://m.edsoo.ru/ff0c6eed
3JIEKTPUUYECKUU 3Pl
Hampspokennoctsb
AJIEKTPUIECKOTO TTOJIS.
48 ITpuHIun cymeprno3suuu bubnmorexa [IOK
pHHK yrep LIV https://m.edsoo.ru/ff0c6df2
AJIEKTPUICCKUX ToJieu. JInHum
HaIpPsHKEHHOCTH
Pab6ota cun
49 3JIEKTPOCTATUYECKOTO MOJISI. bubnmoreka [JOK
ITorennuan. PasHocThb https://m.edsoo.ru/ff0c6100
MIOTEHI[UAJIOB
[IpoBOAHMKY U AMDIIEKTPUKHU B
50 3JIEKTPOCTATHUECKOM IIOJIE. bubnmoreka [JOK
JwuanekTpuyeckast https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bubnmoreka [JOK
51 OnexTpoeMKoCcTh. KoHIencaTo
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh IJIOCKOTO
52 KOHJIeHCcaTOpa. JHEPrUs bubmorexa HOK
A pa. p https://m.edsoo.ru/ff0c72¢0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGoparopHas paboTa
53 "H3MepeHue 31eKTpOEMKOCTH
KOHJieHcaTopa"
54 [Tpuniun nericTBus u



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

MpUMEHEHHEe KOHIEHCATOPOB,
KOTIMPOBAJILHOTO amIiapara,
CTPYHHOTO MTPUHTEPA.
DreKTpocTaTHYecKas 3alluTa.
3a3eMIIeHHE 3IIEKTPONpUOOPOB

DIIEKTPUUYECKUH TOK, YCIOBUSA
€ro CYIIECTBOBAHHS.

55 ITocTosunsl Tok. Cuna Toka.
Hanpsixenue. ConpoTuBieHue.
3akon Oma aJig yyacTKa 1enu
IlocmenoBarenpHOE,
napajuieIbHOE, CMEIIaHHOE
56 COEMHEHHE IIPOBOJIHUKOB. 0.5 bubnunorexa [JOK
JIabopatopHas pabora ' https://m.edsoo.ru/ff0c7410
«3y4eHune cMeIanHoro
COCIMHEHUS PE3UCTOPOB»
PaboTa 1 MOIITHOCTH
57 3JIEKTPUUECKOI'0 TOKa. 3aKOH bubmorexa LOK
P ' https://m.edsoo.ru/ff0c7838
[xoyns-Jlenna
3axod OmMa i1 MOJTHOU
(3aMKHYTOI) 3JIEKTPUYECKOM
uenu. Kopotkoe 3ambikaHue.
bubmuoreka [JOK
58 JlaboparopHas paboTa 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C ncrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
PesepBHrlii ypok. KonTpoiipHas
P P P bubmuoreka [JOK
59 pabora 1o Teme

"DnexTpoauHamMuka' /

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

Bcepoccniickas mpoBepoyHast
pabota

O6o06maromuit ypok
«DNeKTpoANHAMHKAY /

Bbu6mmoreka [JOK

60 Bcepoccniickas npoBepoyHas https://m.edsoo.ru/ff0c88be
pabota
DNEeKTpOHHAs IPOBOJIUMOCTb
TBEP/IbIX METAJIIOB.

61 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.

CBepXIIpOBOIUMOCTh

2 DNEeKTPUYECKUH TOK B BAaKyyMe.
CBOWMCTBA HIIEKTPOHHBIX MTYyYKOB
[ToxynpoBoaHuKH, UX
coOCTBeHHAs! ¥ IPUMECHAs

63 poBOAUMOCTh. CBOUCTBA p—N- Bubmmorexa LHOK

https://m.edsoo.ru/ff0c84ae

nepexoaa.

[TomynpoBoAHUKOBBIE TPUOOPEI

DJEeKTPUYECKUH TOK B

o | e

https://m.edsoo.ru/ff0c82ba

DIIEKTPOIUTHYECKAS

Jccolanus. DIeKTPOoIIn3

DJEeKTPUYECKUH TOK B Ta3ax.

65 CaMOCTOSTENbHBIN 1 bubnnorexa [HOK
HECaMOCTOSITEIIbHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. Ilnazma

66 DNeKTpUYECKHe MpUuOOpPHI U bubmuoteka [{OK



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOMCTBA U UX MPAKTUICCKOE
npuMeHenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc

KonTponbHas paboTa 1mo Teme
«Inekrpocraruka. [locTosHHBIN

67 | bubmuoreka [JOK
3NeKTprYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

Peze 1 VPOK.
68 06061; B};II)(I)H }I]/Ir;l . OK I10 TEMaM 1 Bubmiorexa OK
HHatotiH yp https://m.edsoo.ru/ff0c8f6¢
10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaunuecTBo yacos D1eKTPOHHBIE
Ne ara ungposbie
Tema ypoka Kourpoasbnsie | IlpakTnyeckue A bp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThl padoTsbl
pecypchl
[TocTOsITHHBIE MArHUTHI U X
B3auMojieiicTBue. MarautHoe
| nose. BeKTop MarHuTHOM 1 bubmorexa OK
' p . https://m.edsoo.ru/ff0c9778
UHAYKUUU. JINHUY MarHUTHOM
WHIYKIUU
MarnuTHO€e noJje TpOBOJHUKA
) ¢ TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
BzaumopeiicTBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHnas pabota
bu6mmoreka [IOK
3 «3yyenne MarHuTHOTO MOJIs 1 1
https://m.edsoo.ru/ff0c98fe
KATYLIKU C TOKOM»
JleficTBMe MarHuTHOTO IOJISI Ha
MIPOBOJHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHas pabora | 1 bu6nuoreka [IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JlelicTBre MAarHUTHOTO TOJISI HA
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa LIOK

yactuny. Cuna Jlopenua.
PaGora cunsl Jlopenia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

SHGKTpOMaFHI/ITHaﬂ HUHAYKIUS.
IToTok BekTOpa MarHUTHOM

6 uHaykiuu. JJ1C uHayKImu.
3aKOH 3JIEKTPOMarHUTHOMN
uHaykuuu Papanest
JlaGopaTopHnas pabota
7 «HccnepoBanue sIBICHUS bubmmorera [TOK
. https://m.edsoo.ru/ff0cal 50
3JIEKTPOMArHUTHON MHIYKIUW»
NunyxTuBHOCTS. SIBIEHNE
camounaykuuu. IJ1C
g CaMOUHAYKIMHU. DHEPIHsl bubnuorexa [JOK
MAarduTHOIO MOJI KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
rnoJje
TexHuueckue yCcTpoicTBa 1 UX
MIPUMEHEHHUE: MTOCTOSIHHBIE
9 MarHuThl, 3JI€KTPOMArHUTHI,
3JIEKTPOJIBUTaTEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTUIl, MHAYKIIMOHHAS TeYb
O6o0maromuii ypok
10 «MarElI/ITHI(I)Ie HO)J/'II:)C. bubmorexa HOK
https://m.edsoo.ru/ff0cab82
DNeKTpOMarHuTHast UHIYKIUS
KontponbHas paboTa mo Teme
11 «MarauTtHoe noJe. bubmorexa OK
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHasi UHIYKIUS»
CB0OOIHBIE MEXAHUYECKIE
12 KojeOanus. 'apMmoHHYecKre bubmorexa HOK

KoseOaHusi. YpaBHEHUE

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

13

JlabopaTtopHnast pabota
«HccnegoBanne 3aBUCUMOCTHU
Tepro/Ia MaJIbIX KOJIeOaHuit
rpy3a Ha HUTH OT JUTMHBI HUTH
1 MaccChl Tpy3a»

14

KosnebareabHbIH KOHTYP.
CBoOoanbie
3JIEKTPOMArHUTHBIE KOJICOAHMs
B HJE€aIbHOM KOJIe0aTEeILHOM
KOHTYpE. AHAJIOTHS MEXTY
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHUSAMU

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B
U7eanbHOM KoJiebaTeTbHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarumx
KosieOaHusX. BolHyKIeHHBIE
MeXaHUYECKHe KoueOaHusl.
Pe3onanc. BeinyxaeHHbIe
OJICKTPOMArHuTHBIC KOHe6aHI/I$I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMEeHHBIN TOK.
CuHycouIaIbHbIN
NIePEMEHHBIM TOK. MOIITHOCTb
MEPEMEHHOT0 TOKa.
AMILIUTYTHOE U JICUCTBYIOIIICE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3HA4YCHUEC CUJIBI TOKA U
HaITPs>KCHUA

18

Tpanchopmarop.
[IpousBoacTBo, nepenaya u
noTpedIieHne EKTPUIECKON
SHEPTUu

19

YCTpOoUCTBO U MPAKTHUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MEPEMEHHOTO TOKA, TMHHUI
JNeKTponepesayd

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU ITPU
IIPOM3BOJICTBE
anekTposHepruu. KynbTypa
UCTIOJIb30BaHUS
AJIEKTPOIHEPTUHU B
[MOBCEIHEBHOM XKU3HU

21

MexanndecKre BOJHBI,
YCJIOBHUS paclpOCTPAHECHUSI.
ITepuon. CxkopocTh
pacnpoCcTpaHeHUs U JJIMHA
BOJIHBI. [Tonepeynsie u
MPOJI0JIbHBIE BOJIHBI

bu6morexa [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKka. BoicoTa
ToHa. TemOp 3ByKa

bub6morexa [JOK
https://m.edsoo.ru/ff0cccOc

23

9HeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBa M cKopocTh. [lIkana
OJICKTPOMAardiMuTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHATIBI panoOCBA3U U

24 TeneBuaeHusd. Passutue
cpencTB cBs3u. Pagmonokarus

25 KonTtponpHas pabora bubmuorexa [IOK
«KonebaHust 1 BOJTHBI https://m.edsoo.ru/ff0cc6£8
[IpssMonuHenHOe

2% pacnpocTpaHEHHUE CBETA B bubnuoreka [IOK
OAHOpOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHbI

7 oTpaxkenus ceerta. [loctpoenue bubmmorexa [JOK
U300paKEHUH B IFIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenne ceera. [lonnoe

)3 BHYTPEHHEE OTPAKEHUE. bubmuorexa [IOK
[IpenenbHbINA YToi MOJIHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPaKEHUS
JlaGopaTopHnas pabota

29 «3mepeHue nokasaresns bubmorexa HOK

https://m.edsoo.ru/ff0cd67a

MPEJIOMJIEHUS CTEKIIa»
JIunzsl. [TocTpoenune

30 n300pakeHHil B TUH3E. bubnuotexa [JOK
®dopmyJsia TOHKOH JINH3HI. https://m.edsoo.ru/ff0cddle
VBenuueHue IMH3bI
JlaGopaTtopHnast pabota

31 «Hccnenosanue cCBOUCTB
n300paKeHH B TUH3AX)

32 Hucniepcus cBera. CrioXHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTas Oenoro cBera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne aucnepcuu
CBETa»

Wurepdepenuus crera.

bu6mmorexa [JOK

33 Judpakuus ceta.
.. https://m.edsoo.ru/ff0ced22
HudpakuronHas pemeTka
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOps U
35 YCTPOMCTBA U YCIOBHS MX
0e30macHOTO MPUMEHEHUS
['panu1ipl MpUMEHUMOCTH
16 KJIACCHYECKOU MEXaHUKH. bubmuorexa [JOK
[TocTynatel cienuaaIbHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh
17 OJIHOBPEMEHHOCTH. bu6mmoreka [JOK
3aMeIJIeHUe BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpalleHHE JITTUHBI
DHeprus U UMIYJIbC
18 PEIATUBUCTCKON YACTHIIBI. bu6mmorexa [JOK
CBsI3b MacChl C SHEPTUCH U https://m.edsoo.ru/ff0cfc68
HAMITYJIbCOM. DHEPTHUS TTOKOS
KonrtponsHas padora «OnTuka.
39 OcHOBBI cIeNMAIbHON Teopun bubmmorexa [JOK
https://m.edsoo.ru/ff0ct610
OTHOCHUTEIILHOCTHY
40 ®otonsl. opmyna I1nanka. bubmuoreka [{OK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTkpbITHE U HCCIEN0BAHNE

bu6mmoreka [JOK

41 otoddekra. O A.T.
porospext TIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHb! poTo3ddexra.

4 YpaBHeHUE DHHIITEHHA JUISI bubnmorexa [JOK
tbotorddekra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanunay Gorodaddexra
JaBnenne ceera. OnbiThl I1. H.

43 JleGenneBa. Xumudeckoe bubmorexa LHOK

. AeBa. https://m.edsoo.ru/ff0d04a6
JICUCTBHE CBETA
TexHu4eckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:

44
(dhoToseMeHT, (HOTOIaTUHK,

COJIHEUHas OaTapesi, CBETOIHO]]
Pemmenue 3agayq mo reme

45 «DJIeMEHThI KBAaHTOBOM bubmmorexa [IOK

https://m.edsoo.ru/ff0d0302
OTITHKW»
Mogaens aroma ToMcoHa.

46 OmnbrTel Pesepdopaa no bubnmoreka [JOK
pACCESTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
IlnanerapHas Mozenb aToMa

bu6mmorexa [JOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0d0afa
H3nydenue u norioneHue
43 (hoTOHOB MpU Nepexojie aToMa bubmmorexa [JOK

C OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buabsl ciekTpoB

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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49

BotHOBBIE CBOMCTBA YacTHII.
Boubl e bpowis.
KopnyckynsipHO-BOTHOBOU
nyaiu3M. CIOHTaHHOE U
BBIHYKJICHHOE HU3JTy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pe3epdopaa mo
OIIPEICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CpowuctBa anbda-, 6era-,
ramma-u3inydeHus. Bnusaue
PaAMOAKTUBHOCTH Ha KUBBIC
OpTaHHU3MBI

52

OTKpBITHE IPOTOHA U
HeuTpoHa. M3orombl. Anbda-
pacnaa. DJICKTPOHHBIA U
MTO3UTPOHHBIA OETa-pacmal.
I'amma-u3nyueHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3H HYKJIOHOB B
anpe. SinepHsle peakuuu.
Snepubid peaktop. [Ipodiemsr,
MEePCIEKTUBBI, IKOJIOTHUESCKHE
ACTICKTHI SIIEPHOU SHEPTETHKH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTUIIBI.
OTtkpbITHE TO3UTPOHA. MeToabI
HAOJII0/ICHUS U pErUCTpalvu
3JIEMEHTAPHBIX YACTHII.
Kpyrasrii cTon
«DPyHAaMEHTAIbHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aUMO/IeUCTBUS. ENMHCTBO
(U3NUECKON KApTHHBI MHPay

55

DTanbl pa3BUTHS ACTPOHOMUH.
[IpukiagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. Bup 3B€31HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUAUMOC
nexenne. ConHeunas
crucrema

56

Comnnue. ConHevHas
aKTUBHOCTL. McTOUHUK
sHeprun CotHIa U 3BE3]T

57

3BE3/b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM MOCIIEJI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU H IBOJIOIIH
ConHua u 38€31

58

Meunbid [1yTh — Hamma
TI'amakTuka. Ilonoxxenue u
nsmkenne CoHia B
T'amakTuke. I"anakTuku.
UYepHble ObIpHl B Apax
rajIaKTHK

59

Bcenennas. PasOeranue
ranaktuk. Teopus bonbiioro
B3pbIBA. PenmukroBoe




n3nydyeHue. MerarajnakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHHU

61

KonTponbHas pabora
«INEeMEeHThI aCTPOHOMHH U
acTpOU3UKID)

62

O6o0matromuii ypok. Posb
(bU3UKHM U ACTPOHOMHH B
9KOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLMaIbHOM
U 3THYECKOU chepax
JIeSTECIIBHOCTH YeJIOBEKa

63

Ob6o06maromuit ypok. Posis u
MeCTO (PU3UKU U ACTPOHOMHHU B
COBPEMEHHOM HAY4YHOHN
KapTUHE MHpa

64

Ob6o06maromuit ypok. Posb
(u3nvecKoit Teopuu B
(hopmMupoBaHUU
npeCTaBIeHUN O PU3NIECKOI
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
(u3nYecKoil KapTUHBI MHpa B
00I1eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE

66

PesepsHbIil ypok. MaruutHoe
noJie. DJIEKTpOMarHuTHas




WHIYKIUA

PesepBHblIii ypok. OnTuka.

67 OcHOBBI cIENIMAIbHON Teopun 1
OTHOCUTEJIbHOCTH
Pesepnblii ypok. KBanroBas
bubnuoreka [JOK
68 (u3uKa. DIeMeHTHI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHH U acTPOPUNKU
OBIIEE KOJIMYECTBO HYACOB 68

[10 IIPOT'PAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero o0pa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TIpUMepax poidb H MeCTO (UMK B
(bopMHpPOBaHUN COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH

Jonen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHUS] U3yUYEHHBIX (PU3MUYECKUX MOJIEIECH:
MarepuaiabHasi TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPJIOE TEIO, UCATBHBIN ra3; MOJECIN CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJN, TOYEUHBINM HJIEKTPUUECKUN 3aps] — MpU PEHICHUH

(bHSH‘lCCKI/IX 3aJa4

10.3

Pacno3HaBaTh (usnueckue sBieHUs (IPOIECCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpHH
CTpOEHHUs BEHIeCTBA W  JJIEKTPOJUHAMHMKH: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJUHEIHOE JIBIKEHUE, CBOOOJTHOE TaJeHue
T€J, IBW)XKCHUE II0 OKPYKHOCTH, WHEpLHs, B3aUMOJECHUCTBUE TEII,
mud¢y3us, OpOYHOBCKOE JBM)KEHHE, CTPOEHHE IKHMIKOCTEH U
TBEPABIX  TeJl, U3MEHeHHe o0béMa Ten TMNpuU  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCMApEHUe, KOHJEeHCAllus,
IJIaBJICHUE, KPUCTAJUIM3AlUsA, KWUIICHUE, BIIAXKHOCTb BO31yXa,
MOBBIIICHNE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXAY MapamMeTpaMH COCTOSHMS Ta3a B H30IpOLEcCax;

QJICKTpU3aluA TCI, B3aUMOJICHCTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, MCIONb3ysl (U3HYEcKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, IIEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MMIYJbC Tela, KUHETHUYECKas DHEprus,
NOTEHIMAJIbHAsL JHEpPrus, MexaHudeckas paloTa, MexaHU4YecKas
MOIIHOCTb; P OMMCAHUH MPABUIBHO TPAKTOBATh (PU3HMUECKUIA CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUeHHs] M €AWHUIIBI, HAXOJIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (U3UUECKYIO BEIMUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnuceIBaTh H3YUYCHHBIC TCILJIOBLIC CBOMCTBA TE€JI M TEIJIOBEIC




SBJICHHSI, WCIOJIB3ys (HU3WYECKHME BEJIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeIHss KHHETHYeCKas JHEePrus XaoTHYECKOTro
IBIDKEHUS MOJIGKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dJHeprus, pabota Ta3a,
KO3(UIMEHT TMOJE3HOTO MEWCTBUSA TEIUIOBOTO JIBUTATENs; MpHU
OTIHICAaHUU MIPaBUIBHO TPaKTOBaTh busngeckuit CMBICIT
UCIIOJIB3yeMBIX BEIMYMH, UX OOO3HAUYCHHS WM EIUHUIbI, HAXOJUTh
(bOopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEIMYUHY C IPYTHMH

BEIIMYUHaAM

10.6

OnuceiBaTh M3Yy4EHHBIE 3JIEKTPHUUECKUE CBOWCTBA BEIECTBA M
AIIEKTPUYECKUE  sBJIEHUS  (MpOLIECChl), HCHONb3Ys  (pusmueckue
BEJIMYMHBIL: JJIEKTPUYECKUIM  3aps],  DIIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  IIOJI, IOTEHLMAJ, Pa3HOCTb IOTEHLUAIOB; IIPH
ONUCAaHUM IIPABUIBHO TPAKTOBATH (PU3NYECKUNA CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS M EIWHUIBL, YKa3bplBaTb (OPMYJIbI,
CBS3BIBAIOIIME  JIaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JPYyTUMH

BCINYHNHaMH

10.7

AHAJIU3UPOBATH (1)I/I3I/I‘-ICCKI/IC nponecCcel MW ABJICHUA, HCIIOJIb3YyA
dbuznyecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO TiAroTenus, I, 11
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, MPUHLUIT CYTICPIIO3UIIHNU CUJI, IPUHIHUIL
PpaBHOIIpaBHA HMHCPUUAIIBHBIX CHUCTEM OTC‘IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b
CpeHEN KUHETUYECKOM HHEPruu TEIUIOBOIO JBHKEHHS MOJEKYNI C
aOCOIFOTHOW TeMIlepaTypoid, TIEPBBI 3aKOH TEPMOJIUHAMHUKH; 3aKOH
COXpaHEHHUs DJIEKTPUUECKOro 3apsijga, 3akoH KysoHa, mpu 3ToM
pa3ianyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPOXCHHE M YCIIOBUS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIIMIBI JIEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasiuyaTh YCIOBUS HX 0O€30MacHOro

HCIIOJIB30BaHUs B HOBCGI{HCBHOﬁ KHU3HU

10.9

BBIOTHSTE SKCIIEPUMEHTHI 110 HCCIIEAOBAHNIO (PU3UUECKUX SBICHUH U
MPOIIECCOB C MCIIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3TOM (OpMyIHpPOBaTh mpodieMy (3amady) M THIOTE3y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

000pyA0BaHUs, TPOBOAUTD ONBIT U (POPMYIUPOBATEH BHIBOIBI

10.10

OCYH.[CCTBJ'IHTB npsAMbIC KW KOCBCHHBLIC H3MCPCHUA (bl/ISI/I‘leCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMANbHBINA CIOCO0 U3MEpPEHHs U




HCITIOJB30BaTh U3BECCTHHIC METOJbI OLICHKU HOFpeHIHOCTefI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYHMHAMU C
HCIIOJIb30BAaHUEM IIPSAMBIX H3MEPEHMM; IMpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HKCHPOBATH pE3yJbTaThl MOJYyYECHHOH 3aBHCHMOCTH
(bu3nUecKrux BEIMYUH B BUJAE TAOJIUI U TPapUKOB, €1aTh BHIBOJBI MO

pe3yjibTaTaM UCCIICIOBAHUS

10.12

CobmomaTeh mpaBmia 0e30MacHOr0  Tpyda TpU  MPOBEACHUU
WCCIACAOBAaHMN B  paMKaX yd4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
WCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U TaO0OpaTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpaTh  (PU3UYECKYI0 MOJEb, BBIICIATH
bu3MYecKre BEIMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC IS €€ pelIeHus,
MIPOBOJIUTH PACUETHl M OIEHUBATH PEATbHOCTH MOJTYUYEHHOTO 3HAYCHUS

(bu3HYECKOI BEITMINHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4H: BBICTPANBAThH JOTHYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXKIECHUW C ONMOPOW HA HM3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/ILIGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh TpU  pelICHHMM YYEeOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpHpeTallud M IpPEICTAaBICHUS Y4eOHOM W Hay4HO-NOMYJIIPHON
MHPOPMALHY, TIOTYYCHHOW W3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTyIaeMyt0 HH(OPMALIHIO

10.16

[TpuBOANTE TIPUMEPHI BKJIAJa POCCHHCKUX W 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
JKU3HH JUTsl 00ecTieueHus: 0€30IacHOCTH TIPH 00paIlieHuu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIi COXpPAHEHHsI 3J0POBbSI H

COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpYIKaIOIIeH cpesie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX pOJIei,
IUIaHUPOBAaTh ~ pabOTy  IpyIIbl, pPAlMOHAIBHO  pacHpenessiTh
00s3aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJ€KBaTHO OLEHMBATh BKJIAJ KaXXJOTO M3 YYaCTHHKOB

IPYIIIBI B peLIEHUE paccMaTpUBaeMoi mpoodieMbl




11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MECTO (U3HKH B
(OpMUPOBAHUN COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOMN JEATEIbHOCTH

J'IIO,Z[GI‘/'I, OEJI0CTHOCTh U €IUHCTBO (bHSH‘I@CKOﬁ KapTUHBI MHUpPa

11.2

VY4uTBIBaTh TPAHULIBI IPUMEHEHUS U3YUCHHBIX (PU3NYECKUX MOJelneil:
TOYEYHBIN JEKTPUUYECKUHN 3apsf, siiepHast MOJENb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTI'O Apa IMpU pCUICHUA (1)I/ISI/IT-IGCKI/IX 3aaa4

11.3

PacnioznaBate (usnueckue siBiaeHUs (mporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DJJICKTPOJUHAMHKHA W  KBAaHTOBOW  (DH3HKH:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWCTBHS  TOKa, B3aNMO/ICIICTBHE MarHuroB,
QJIEKTPOMArHUTHAST WHAYKIUS, JCHCTBUE MArHUTHOTO TIONIs Ha
MPOBOJAHMK C TOKOM W JABWIKYIIHMMCS 3apsj, JJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHUE CBETA,
OTpakeHHe,  TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MOJISIPU3allUsl CBETa, JHMCIEPCUsT CBETa, (DOTORIEKTPUUYECKHH dPPEKT
(boTtordexTt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHass M  HCKYCCTBEHHAs

pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh  U3yYEHHBIE CBOMCTBAa  BemIeCTBA  (DJIIEKTPHUYECKUE,
MarHuTHbBIE, ONTUYECKUE, DJIEKTPUUECKYIO NMPOBOAUMOCTD PA3IHUHBIX
Cpel) U DJIEKTPOMArHUTHBIE SABIEHUS (MPOLIECCHI), HUCIOIB3YS
¢usznyeckue BEIWYMHBI:  OJEKTPUYECKUH  3aps], Ccuila TOKa,
QJIEKTPUYECKOE  HANpPSHKEHHE,  DJIEKTPHUYECKOE  CONMPOTHUBIICHUE,
pasHocTh noteHuumanon, J/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nons, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPTUsl AJIEKTPHYECKOTO W MArHUTHOTO TOJEH, MEephuoJ M YacToTa
KoneOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsijl M CHJIa TOKa B TpOIecce
rapMOHUYECKHUX  DJJEKTPOMAarHUTHBIX  KoJieOaHui, ¢bokycHoe
paccTosiHMe W ONTHUYecKash CWJIa JIMH3bI, MPU OMHUCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIOJNB3YEMBIX BEIHYMH, WX
00O3HaYeHUS W EIUHMIbI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOLIHE

JAaHHYI0 (PM3UYECKYIO BETUUMHY C IPYTMMHU BeIUYMHAMU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLUCCCHI, UCIIOJIB3Y
(1)I/ISI/IT-ICCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, SHCPrud W HMIIYJIbC (I)OTOHa, nepuon
nmojgypaciaga, OSHEpPrud CBA3M ATOMHBIX AACP, IHIPHU OIIHMCAHHUHN
IMpaBUJIBHO TPAaKTOBATH (1)I/ISI/I'-I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMy.HBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/I3I/IIICCKYIO BCIIMUUHY C APYIT'UMHU BCINYUHAMHU, BBIYUCIIATH

3HAa4YCHHC (bI/ISI/I"ICCKOﬁ BCIIMYHMHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECChl U  SIBICHUS, HCIIOIb3YS
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEIBHOIO U MApaJJICIbHOTO COEAMHEHUS IPOBOJHUKOB,
3ak0oH JIxoynsa — JleHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIMH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKCHMsI CBETA,
3aKOHbl ~ TIPEJIOMJICHUS  CBETa, YypaBHEHHME  OUHINTEWHA  IJIs
dboToaddexra, 3aKOH COXpaHEHHS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHWs D3JIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHUs  MaccoBOro  4YHCJa, TOcTynarsl  bopa,  3akoH
PaAMOAaKTUBHOIO pachajga; Mpu 3ITOM pPa3inyaTh CJIOBECHYIO
(GOpMyIUpPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHE U YCIOBUS

(rpanu1bl, 00J1aCTH) IPUMEHUMOCTHU

11.7

Onpez[enﬂr}, HampaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

IIPOBOAHMKA C TOKOM, CHiIbl AMnepa u cuiibl JIopeHna

11.8

Ctpouth ¥ ONHUCHIBaTH M300paKEHUE, CO3/1aBAEMOE  IUJIOCKUM

3€pKajOM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 MCCIICA0OBAHUI0 (PU3NICCKUX SIBICHUN H
MIPOLIECCOB C MCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TTPH
3ToM (opmynupoBaTh mHpobieMy (3ahady) U THUIOTE3y Yy4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEAJIOKCHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT B (HOPMYITUPOBATH BEIBOIBI

11.10

OcylecTBisATh MpsiMble U KOCBEHHbIE HM3MEpPEeHHs] (PU3MUECKHUX
BEJIMYMH; TIPH ITOM BBIOMPATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS H

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKN HOFpeH_IHOCTGI\/'I I/ISMepeHI/Iﬁ

11.11

UccnenoBaTth 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIH30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TMpU ITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pPE3yJbTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYUH B BHJIC TAaOIUIl U TpaduKOB, J€JIaTh BBIBOJBI 1O pe3yJibTaTaM

HUCCICIOBaHUA

11.12

CobOmogaTe mpaBuia 0e30macHOrO TpyJAa TMpU  [POBEIACHUU




UCCIeOBaHUH B paMKax ydeOHOro SKCIIEpUMEHTa, Yy4yeOHOo-
HCCJEN0BATEIbCKON U MPOECKTHON JESITEIbHOCTH C UCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00paTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 33JaHHOW (DPU3MYECKON MOMETBIO,
UCTONB3Yysl (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI;, HAa OCHOBE aHaIM3a
YCIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0 MOJEib, BBIAEIATH
(bu3uYecKrue BETUYUHBI U (DOPMYJIIBI, HEOOXOAUMBIC ISl €€ pelleHus,
IIPOBOAMTDH PACUETHl U OLEHUBATh PEAIbHOCTh MOJYYEHHOIO 3HAUECHHUS

(bu3nYecKoil BENUYNHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JOTHUYCCKHU
HCIIPOTUBOPCUUBYIO LCIIOUKY paCCY)K,[[CHI/Iﬁ C OHOpOﬁ Ha HM3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILICCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTh MOpU  pelICHUMM YYEeOHBIX 3aJad  COBPEMEHHbIC
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYPUPOBaHUS,
MHTEpIIPETallMid W TPEJCTABICHUS y4yeOHOW U HAy4YHO-IIOIMYJIIPHOM
uHpOpPMAaLUY, TOTYYSHHOW W3 PAa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIU3UPOBATH IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSICHATh TPUHLMIIBI ACWCTBUS MAIIWH, MPUOOPOB M TEXHHUUECKUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS MX 0€30MacHOr0 MCIOJIb30BaHMS B

IOBCEIHEBHOMN KU3HU

11.17

[TpuBOANTE TpUMEPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

11.18

Hcnons30BaTh TeOpEeTHYECKUE 3HAHUSA 1O (U3UKE B MOBCETHEBHOU
KHU3HU TS 00ecTieueHrst 0€30IacHOCTH NP 00paIleHruu ¢ MPUOopaMu
U TEXHUYECKUMM YCTPOMCTBAMH, JUIsl COXPAHEHUs 3J0pOBbI H

CO6J'IIOI[CHI/I$I HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B Oprmammeﬁ cpeac

11.19

PaGotath B rpymnmne C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  IpYIIbl,  PalMOHAIBHO  PACHpEAENATh
O0SI3aHHOCTM M IUIAHMPOBATh JICATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBAThb BKJIAJ Ka)XJOrO0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAEMO TPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/BbI MTO3HAHUS OKpYyXkKaromero Mupa. Poip
JKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pu3MKe

1.2

MopenupoBanue (PU3NYECKUX SBICHUH W
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBI U TEOpUHU. |'paHUIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Mpunuun
cooTBeTcTBUS. Poinp M Mecro Qu3uMKU B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOH
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEIBLHOCTH JII0AeH

MEXAHHWKA

#i#HPari#KIMTHEMATHUKA

2.1.1

Mexannueckoe aBmkeHrue. OTHOCHUTEIHLHOCTD
MeXaHndecKkoro nBrkeHns. Cucrema oTcuéra.

Tpaexropus

2.1

[Tepemerienue, cKopocTh (CpenHsisl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOM TOYKH, UX TPOEKIMH Ha OCH
CHUCTEMBI KOOPJMHAT. Crnoxenue

NIEPEMELLEHUI U CII0XKEHUE CKOPOCTEN

PaBnomepHoOe u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduku
3aBUCUMOCTHU KOOpJIMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH 51 nepeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA




CBobomHoe maienne. Y CKopeHrue CBOOOTHOTO

naaCHUA

KpuBonnHeiiHoe nBukeHue. PaBHOMepHOe
JBWKEHHE  MaTepualbHOM  TOYKH  IIO
OKPY’KHOCTU. YTJIOBasi CKOPOCTb, JIMHEHHAasd
CKOpOCTb. ITepuon u 4acToTa.

I{eHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue  ycTpoWCTBa: CIMJIOMETD,
JIBUKEHHE CHaps/IOB, LENHbIE M PEMEHHbIE

nepenayu

IIpakTrueckue paboThI. Hsmepenue
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOULICHUS MEXKIY IIyTSAMU, NIPONICHHBIMU
TEJIOM  3a  IIOCJIENOBAaTCIIBHBIE  PaBHBIE
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJlbHOM CKOPOCTBHIO, PaBHOM
Hym0. V3ydyeHne ABUKEHUS IIapUKa B BA3KOU
KUIKOCTH. HSyquI/Ie JABUMXKXCHUS TCJa,

6pOI.HeHHOl"0 TOPHU30HTAJIBHO

2.2

#iHPari## IMHAMUKA

2.2.1

ITpuHuun OTHOCHUTEIILHOCTH INanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHble

CUCTEMBI OTCUETa

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHII

223

Bropoit 3akoH HproToHa aisg MarepuanbHON
TOYKM B HWHEPLUAJIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon Hprlorona nmus

MAaTCPHAJIbHBIX TOYCK

22.4

3akoH BCEMHUPHOI'O TAIOTCHHA. Cuia TSHKeCTH.

[TepBast kocMudeckas CKOpocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIB)XXCHUA nu CHJia TPCHUA IIOKOA.




Koaddumuent tpenus. Cwita conpoTHUBICHUS

IIpUu ABUKCHUU TCJIa B JKUAKOCTU HUJIU Ira3ec

2.2.7

HOCTyHaTCJ'IBHOe " BpallaTCJIbHOC IBUIKCHUC

a0COJIIOTHO TBEPIOTO TEJa

2238

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalICHUS.
[I;meyo cuinbl. YCnoBUs paBHOBECUS TBEPIOIO
teaxa 8 UCO

229

TexHuueckne  yYCTpOWCTBA:  MOMAIIUITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[TpakTdeckue paboThl. M3yueHue ABMKEHUS
Opycka TI0 HAKJIOHHOW TUIOCKOCTH TIOJ
JEHCTBHEM HECKOIbKHUX cHI. lMcciemoBaHue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIIMX
B jaedopmupyemMoll TpyXHHE U PE3UHOBOM
oOpasrie, OT BeJIMYMHBI WX jAehopMaIlvH.
HccnenoBanue ycnoBuil paBHOBECHUS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllICHUSA

23

###PartH#3AKOHBI COXPAHEHUNA B MEXAHUKE

NMnyneCc MarepuanbHONM TOYKH, CHUCTEMBI

23.1 MaTepualbHBIX TOYeK. IMmmynbc cuibl Hu
M3MEHEHUE UMITyJIbca Tela
3o 3akoH coxpaHeHuss wummyiabca B HCO.
o PeakTuBHOE ABIKEHUE
233 Pabora cuibl
234 MOIIHOCTD CUJIBI
53 Kunernyeckasi sHeprus MaTepuanbHON TOUKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
IlorenumansHas dSHeprus. [loreHnmanbHas
36 SHEPrus yOpyro nehopMUPOBAHHOM
o npyxuHsl. lloTeHuuanbHas >3Heprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToTeHuuanbHble W HEMOTEHUUATbHBIEC CHIIBL.
2.3.7 CBs3b  pabOTHl HEMOTCHIIMATBHBIX CHI C

HU3MCHCHUEM MEXaHUYeCKOMH OHCPIun




CHCTCMBI TECII. 3aKkoH COXpPaHCHUA

MEXaHHUYECKOI OHCPIrun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHS
3.0 TexHuueckue ycTpoiicTBa: JBM)KEHHE PaKeT,
o BOJIOMET, KOTIEP, IPY>KUHHBIN THCTOJIET
[TpakTnueckue paboTel. I3yuenue cBs3M
5310 CKOpOCTEH Teln Tpu HEympyrom ynape.

UccnenoBanme CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMYSCKOMN OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Part###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. J{uddysusa. Xapakrep IBUKEHUS U

BSaHMOHGﬁCTBHﬂ JacTull BEIICCTBa

Mogaenu CTpOE€HHMS Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE ATHUX MOJICIICH

Macca wmosekyn. KonuyecTBo — BelecTBa.

[TocTostHHast ABoraapo

TennoBoe pasHOBecue. Temmneparypa u e€

n3mepenue. [llkana remneparyp Llenscus

Mogens  upgeansHoro  rasza.  OcHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM

TCOpHU UACATLHOI'O rasa

AOcomoTHas Temneparypa Kak Mepa cpeaHeit
KUHETUYECKOW PHEPTHH TEIJIOBOTO JBHIKCHUS

yactul rasa. lllkama remneparyp KenbBuna

Vpasuenne Kianelipona — MeHzeneesa.

3akoH /lanbToHa

I'a30BBIC 3aKOHBI. I/I30np0ueccm B MACAJIBHOM
ra3c¢ ¢ NMOCTOAHHBIM KOJIHYCCTBOM BC€HIICCTBA:

M30TepMa, U30X0pa, u306apa

TexHuuyeckue yCTpOIiCcTBa: TEPMOMETD,




O6apometp

3.1.10

[TpakTueckue pabotel. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCXKAY ImapaMe€TpaMu COCTOSIHUA

pa3pexEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKA

3.2.1

TepMO,Z[I/IHaMI/ILICCKaSI CHUCTECMA. BHYTpeHHHH
SHEPTIUa TepMO)II/IHaMH‘IeCKOﬁ CHCTEMBI H

CIIOCOOBI €€ N3MEHEHUS

322

KonnyectBo Temnotel u padora. BayTpenHss

SHEPTHA OAHOATOMHOI'O NACAJIIBHOT'O ra3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOAHOCTD,
KOHBEKLHUs, U3TydyeHue. TernoéMKocTh Tena.
VienpHass TEIIOEMKOCTH BellecTBa. Pacyér

KOJIMYCCTBA TCTIJIOTHI IIPH TCILIONCPCAAvC

324

IlepBolii 3aK0H TepMOaAUHAMUKH. [IpuMeneHne
MEpBOro 3aKOHAa TEPMOJIMHAMUKHI K
uzonporeccam. ['paduueckas uHTEpIpeTaus

paboThI raza

3.2.5

Tennosele MammHbl. [IpuHIKNBL AEHCTBHA
TeroBbIX MamuH. [Ipeobpa3zoBaHus >Hepruu
B TEmwIOBbIX MamuHaXx. KoaddummeHT
nosiesHoro  nerctBus  (mamee —  KIIJI)

temioBoid mamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropon 3aKOH TEPMOJIVHAMUKH.
HeoOpatumocTh  MpoOIECCOB B IPHPOJE.
Teroseie IIBUTATEIHN. DKOJIOTHYECKHE

HpO6J’I€MH TCIIIOOHCPICTUKHU

3.2.7

Texnuueckue YCTpOMCTBa: JIBUraTelb
BHYTPEHHETO cropanus, OBITOBOA

XOJIOAUJIbHUK, KOHAUIITUOHED

3.2.8

[TpakTueckue padotel. 3Mepenue yaenpHOM

TETIJIOEMKOCTH

33

##tPar#H###AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE




I[NEPEXO/IbI

3.3.1

[Tapoob6pa3oBanue u KoHaeHcanus. Vcmapenne
u KUIICHHE. VY nenbHas TeIyI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUS OT JaBJICHUA

332

AOCOIm0THAT W OTHOCHUTENIbHAs BIIAXKHOCTh

BO3Ayxa. HacelleHHslil map

333

Teépnoe TEJIO. Kpucrannmueckue u
amopdHble Terma. AHHU3OTPONUS  CBOWCTB
KpHUCTAJIJIOB. )KI/IJIKI/IG KpuCTaJJbl.

COBpeMCHHLIe MaTepuabl

334

[InaBneHue wu KpucTtaJui3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHEHHE TEIJIOBOTO OaaHca

3.3.6

TexHuueckue yCTpPOWCTBA: THUITPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOT'NH

3.3.7

IIpaxTHueckue paboThI. N3mepenune

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

##HPar###OJIEKTPOCTATUKA

4.1.1

OnexTpuzauus Ten. DiaeKTpudeckuil 3apsa. Isa

BHU/JIAd DJICKTPUUYCCKUX 3apAa0B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU n

IIOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsiia

4.14

BzaumopeiictBue 3apsinoB. 3akon Kynona

DnexkTpuueckoe  MoJie. HanpspoxkéHHocTh
AIIEKTPUUECKOTO HOJISL. [MpuHIMD
cyneprno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'O  ITIOJIA.

ITorenuuain. PazHocTh NOTEHIIMATIOB




HpOBO)IHI/IKI/I U JUDJICKTPHUKU B IMOCTOSAHHOM

4.1.7 NIEKTpUYecKoM  mone.  Jludnekrpuueckas
MIPOHUIIAEMOCTh
DIEeKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsKEeHHOr0 KOHAEHCAaTopa
TexHuyeckue  yCTpOWCTBA:  AJIEKTPOCKOI,
419 IIEKTPOMETP, DJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJIEHHUE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 IIpakTrueckue paboThI. Hsmepenue

NMEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAHUSA IMOCTOAHHOI'O

421 ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
TOoKa. [IoCTOSHHBIN TOK
422 Hanpspkenne. 3akon Oma 17151 yyacTka LenH
423 DJIEKTPUYECKOE CONPOTUBIICEHUE. Y IEIbHOE
o COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaJuiesibHOE,
o CMeIlIaHHOE COeIMHEHHE TPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTb 3IEKTPUUYECKOTO TOKA
anekTponaBmwkymas cuna (ganee — JJC) u
427 BHYTpPEHHEE CONPOTHUBIICHHE HCTOYHHMKA TOKA.
o 3akoH Oma I TONHOM  (3aMKHYTOIN)
aneKkTpuyeckoi 1ienu. Koporkoe 3ambikaHue
DNeKTpOHHAas IPOBOJUMOCTb TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
o METaJIOB oT TeMIIepaTyphl.
CBepxnpoBOIUMOCTb
4.2.9 OnekTpuueckuili TOk B Bakyyme. CBoiicTBa




SJICKTPOHHBIX ITYYKOB

4.2.10

[TomynipoBomauku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJIYIIPOBOJHUKOB. CBOMCTBA

p-n nepexoza. IlomynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKMd  TOK B 3JIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JACCOLUALUS.

DIIeKTPOIH3

4.2.12

DNIeKTPUIECKUI TOK B razax.
CaMoCTOATENBHBII UM HECAaMOCTOSITEIbHBIN
pa3psna. PaznudnHble THIBI CaMOCTOSTEIHLHOTO

paspsaa. Mounus. [1nazma

4.2.13

TexHuyeckue  yCTpOMHCTBA: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpeBaTEIbHbIE pudopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COINPOTHBIICHUS, BaKyyMHBIN §112 ()i
TEPMUCTOPbI u ($OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ A0, raJJbBaHHMKa

4.2.14

IIpaxTHueckue paboTHI. N3yuenne
CMEIIAHHOTO COEJMHEHHS PE3UCTOPOB.

N3smepenne OJIC HUCTOYHMKA TOKAa M €ro
BHYTPEHHETrO comnpoTuBieHus. HaOmronenue

9JICKTPOJIN3a

11 KJIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

##HParH#M AT HUTHOE I10JIE. DJIEKTPOMAT'HUTHAA MHYKIA

43.1

IlocTtostHHBIE MarHuTbl. B3amMmopneiicTBue

IIOCTOSHHBIX MaroHuToB

4.3.2

MaruutHoe mone. BekTop MarHuTHOU

HWHAYKIWU. HpI/IHI_II/IH Cynepro3nunuuu.




Jluann marnntHOM wmHAyknmu. Kaprtunaa
JVMHUM  MarHuTHOM  MHAYKUMHU  TOJA

IIOCTOSSHHBIX MarHuToOB

MarauTHoe 1oJe IMPOBOAHHMKAa C TOKOM.
KapTI/IHa JIMHUM MOJS JJIMHHOTO npsaMoro

IMPOBOAHHMKA MW 3aMKHYTOI'0 KOJIBHEBOI'O

433 MIPOBOJIHUKA, KAaTYIIKH C TOKOM. OnbIT
Opctena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOAyJIb U HaIIpaBJICHUE
Cuia Jlopenua, e€ MOlyJib U HaIIpaBJICHUE.
JBm>keHue  3apsDKEHHOM — YacTHIbl B
435 OJIHOPOJHOM MarHUTHOM moje. PabGora
cuibl JIopeHa
4.3.6 SIBneHure ANeKTPOMAarHUTHON UHAYKITUU
437 IToTok BEeKTOpa MArHUTHON MHIYKIIMH
OJ1C uHAYKIMU. 3aKOH JIEKTPOMArHUTHOM
4.3.8 uHaykunu Papanes
BuxpeBoe anexrpuueckoe mnose. IJIC
WHIYKIIMA B TPOBOJHUKE, IBMKYIIEMCS
439 MOCTYMATEIbHO B OAHOPOJIHOM MarHUTHOM
oJjie
4.3.10 [IpaBumno Jlenna
NHnyKTUBHOCTB. SIBIICHME CAMOMHIYKIUH.
4.3.11 OJ1C camonHAyKIIMU
OHeprusi MarHUTHOTO TOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DIEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWMCTBA:  ITOCTOSIHHBIE
Mar"uThl, 3JIEKTPOMAarHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEHN
3JIEMEHTApPHBIX YaCTULl, UHIYKIIMOHHAS NI€Yb
4315 [IpakTuueckue paboTHI. N3yuenue

MAaroHuTHOTO IOJId KaTylmlkKu C TOKOM.




Uccnenosanue aelicTBUA MOCTOSIHHOIO
MarHuTa Ha pamKy ¢ TokoMm. MccrnenoBanue

SIBJIICHUS SHCKTpOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHUA 1 BOJIHBI

5.1

#HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensaasgs cucrema. CBOOOIHBIE
konebanusi. ['apmMoHuMueckue KoeOaHusl.
[lepwon, wacrtora, amrumaTyaa u  (asa

KoJIeOaHuil

IIpyxuHHBI MasATHUK. MaTemMaTuyeckui

MasTHHUK

VYpaBHEHHE TapMOHHMYECKHX KOJCOaHMIA.
Kunematuueckoe u JMHAMUYECKOE

OIMMCaHNE KOJIEOATENBLHOTO ABUKEHHUS

IIpeBpamenue SHEPIUU pu
TapMOHUYECKUX KOJIcOaHMSX. CBs3b
aMIUTUTY b KoJIeOaHuit HCXOIHOU
BEJIMUMHBI C aMIUTUTyJaMu KoieOaHui eé

CKOPOCTH U YCKOPEHUS

KonebGarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE Kose0aHus B
UCaIbHOM  KOJIEOAaTeJIbHOM  KOHTYpE.
AHajioruss MeXJay MEXaHWYeCKMMU H
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpaHCHUA DHCPIrurM B HACAIbHOM

KOJIe0aTEIIBHOM KOHTYPE

BrinyxaeHHble MEXaHUUECKHE KOICOaHMsI.
Pesonanc. Pesonancuas KpHUBas.
Breinyxnennbie 3JIEKTPOMATrHUTHBIE

KOJIeOaHus.

[lepemeHHBIE  TOK. CuHycouaabHbII

IIEPEMEHHBIN TOK.

MomiHocTb IIEPEMEHHOI0 TOKa.




AMIUIMTYZTHO€ W JIEWCTBYIOIIEE 3HAYCHHUE

CHJIbI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U NOTpeOJIeHne IEKTPUUECKOW SHEprHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOJCTBE
ANEKTPUIECKOMN SHEPIHH. Kynberypa
MCIIOJIb30BaHUs AIIEKTPO3HEPTUH B

OBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: celicMorpad,
AIIEKTPUUYECKUI 3BOHOK, JUHUA

dNIEKTpoIIepeaay

5.1.12

[Ipaktnyeckue pabotel. HccnenoBanue
3aBHCHMOCTH MEpUOJia MalbIX KoJeOaHHi
rpy3a Ha HUTH OT JJIMHBI HUTU M Macchl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LEeNU M3 TOCJIEOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpA, KaTYHUIKHU U PE3UCTOpa

5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJTHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL

Honepeque " IPpOAOJIbHBIC BOJTHBI

522

###HPar#Ht# Nurepdepenius u nudpakmus

MCXaHHMYCCKHUX BOJH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

Bricora Tona. TemOp 3Byka

524

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBHS
U3IYy4EHUsl  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa Bexktopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJH:
OTpakeHME, IPEIOMIIEHUE, MOJsIpU3aLus,
mubpakius, uHTepdepenus. CkopocTh

SJICKTPOMArHUTHBIX BOJIH




5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaanuoCBA3UM W TCICBUACHUS.
P aJuOJIOKalu. 9J’IeKTp0Mal"HI/ITHOC

3arpsA3HEHUE OKPYKAIOIIEH CpeJibl

528

TexHu4eckue yCTpOMCTBA: MYy3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE U MEAMIIMHE,
pagap,  pagMONPUEMHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

53

#HH#HPartH#OIITUKA

5.3.1

IIpssMonMHEHOE PacIpOCTPAHEHUE CBETA

B OJJHOpOAHOI1 cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHbl OTPAKEHUS
cBeta. [loctpoeHre m300paXkeHuid B TIOCKOM

3epKaje

533

[Mpenomnenne cBera. 3aKOHBI TPETIOMIICHHS
CBeTa. AOCOJIOTHBIN okKasarelib

MMPECIOMJIICHUA

534

Iomxoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbI yroy IMOJHOIO BHYTPEHHEIO

OTPAKCHUSA

535

Hucnepcust  cBera. CnoxHbIH  CcOCTaB

Oenoro ceeta. LlBer

53.6

CoOuparome M paccemBAONIUE JIMH3BIL.
Tonkas nuH3a. DOKYyCHOE paCCTOSIHHE U
OonTHYEeCKas  CWJIa  TOHKOW  JIMH3BL
[Toctpoenue n3o0pakeHuit B COOMPAIOIINX
U pacceuBarolux JuH3aX. Popmyna
TOHKOW JMH3bI. YBEIWYEHHE, JaBacMoe

JIMH30H

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUUECKOU

OIITHUKH




53.8

Nurtepdepentus  cBera.  KorepeHTHbIe
HMCTOYHUKHU. YcenoBust HaOJI0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTep()EpPEHIIMOHHON KapTUHE OT MABYX

CI/IH(i)a?;HLIX KOI¢pCHTHBIX HCTOYHUKOB

539

Hudpakuuss  cBera. JudpakuronHas
pemérka. YciaoBue HAOMIOACHUS TIaBHBIX
MaKCUMyMOB npu MaJieHun
MOHOXPOMaTHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus cBera

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, MNPOEKLUMOHHBIA ammapar,
MHUKPOCKOIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TU(ppaKknOHHAS peueTka,

TIOJISIPOU T

5.3.12

IIpakTHueckue paboTHI. Nsmepenue
nokasarens npenomieHus. McecnenoBanue
CBOICTB  H300pakeHWl B  JIMH3aX.

Ha6HIOI[eHI/Ie JAUCIICPCHUU CBCTA

BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBbl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTH.
3aM€IlJ'IeHI/Ie BpEMCHM U  COKpalICHUC

JUIMHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

6.4

CBs3p Macchl € 3HEprued U MMITYJIbCOM
CBOOOJHOM 4acTUIbl. OHEPrus IMOKOs

CcBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3UKA




7.1

#iHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [1naHka CBs3U dHEPrUU
dboToHA C ero 4YactoTol. ODHeprus

UMIyJbC GOTOHA

OtkpeiTHE U uccnenoBanue Gorodddexra.
OmnbITEI AlT. CroieroBa. 3aKOHEBI

doTtorpdexra

YpaBHeHue DHUHIITENHA I
dororddexra. «Kpacnas TpaHUIIa»

doTtorpdexra

7.1.4

Jasnenue cBera. OnbiTe! [1.H. JIebenena

7.1.5

XuMHudyeckoe JeHCTBHE CBETA

TexHUYECKHuEe yCTPOWCTBA: (HOTOIIEMEHT,
dboromatyuk, COJIHEYHAs Oarapes,

CBETOIMO/I

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma Tomcona. OMBITE
Pesepdopaa nmo uccrienoBaHuio CTpoeHUS

aToMa. HnaHeTapHaﬂ MOJCIIb aTOMa

7.2.2

[Toctynater Bopa. N3nyuenune "
noryionieHre  (GpOTOHOB TpHU  Hepexoje
aToMa C OJHOrO0 YpOBHS DJHEPIMM Ha
npyroi. Buasl cniektpoB. Cnextp ypoBHEN

SHEPrHH aTOMa BOJOPO/Ia

7.2.3

BonnoBrie cBoiicTBa dactui. BomHbl ne
Bporins. KopnyckynsipHO-BOJIHOBOI
nyamusM.  Jludpaknus JIeKTpOHOB  Ha

KpucTajuiax

7.2.4

CroHTaHHOEe H BBIHYKACHHOC H3ITYYCHUC.

YeTpoicTBO U IpUHLIMIT paboTHI J1a3epa

7.2.5

TexHuuecKrne yCTPOMCTBA: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), ja3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[lpaktnyeckne  pabotel.  HabGmionenue




JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meroapl HAOMIONEHUS W PETHCTPALUU
7.3.1
3JIEeMEHTapHbIX YaCTHUIIL

OtkpplTHEe  pagMOaKTUBHOCTH.  OIIBITHI
Pezeppopna mo ompeneneHuro cocraBa
7.3.2 pannoakTUBHOro u3nydeHus. CBoiicTBa
anbda-, 0eTa-, raMmma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HaA JXKUBBIC OPIraHNU3MbI

OtkpplTHE  IPOTOHA U HEWTPOHA.
Hyxnonnass moxpens siapa ['eiizenOepra —
7.3.3
WBanenko. 3apsan snpa. MaccoBoe 4mcCIo

sanapa. N3oTomsl

Anbda-pacmna. DNEeKTPOHHBIN u
34 MTO3UTPOHHBIN Oera-pacma. I"amma-
7.3.

W3JIyYCHHE. 3akoH pPaarOaKTUBHOTO

pacmana

3Hepr us CBsA3HU HYKJIOHOB B AApe.

7.3.5
SAnepusie cuibl. Jledhekt Macch sypa

Snepnble peakunu. JleneHwe M CHHTE3
7.3.6
a1ep

S nepHbiin peaxkTop. TepmosinepHbIit
cuate3. [IpoOmeMbl W  MEPCHEKTHUBBI
7.3.7
ANEPHOM  DHEPreTUKH. OKOJIOTMYECKHE

ACIICKTHI HI[CpHOfI OHCPICTUKU

OnemeHTapHble  yacTHLbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. dyHIaMEHTAIbHbIE

B3aUMOJIENCTBUS

TexHudeckue  yCTpOWCTBA:  JO3UMETD,
7.3.9 kamepa BunbcoHa, snepHBIi peakrtop,

aToMHass oomOa

[Tpaktnyeckue pabotel. HccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

doTorpadusam)




OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro neba. CosBesmus, spKue

3Bé3,[[]':>1, IJIAaHCTBI, UX BUIUMOC IBUXKCHUC

8.2

Conneunas cucteMma. IlnaHeTsl 3eMHOMU
TpYHIIBI. IImaneTeI-TUTaHTEI n nux
CIIYTHHKH, KAPJIUKOBLBIC IIJIAHCTHI. Maisie

testa COTHEUHON CUCTEMBI

8.3

Connne, ¢dortochepa u  armocdepa.

ConHeuHast aKTUBHOCTh

8.4

HcTouynuk sneprun CostHua U 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapaKTCPUCTUKH:
Macca, CBETUMOCTb, PaJMyC, TeMIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTICKTPAIBHBIA  KJIACC — CBETUMOCTBY.
3BE37bI  TJIABHOM  TIOCIIEIOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY JUIS

3BE3]1 TJIABHOM IIOCIEA0BATEIbHOCTH

8.6

#H##Par###BHyTpeHHee CTpoeHHe  3BE3I.
CoBpemeHHbIe IIPEJICTABIICHUS 0
npoucxoxaeHnn u spomoiyu ConHia u

3BE311. DTanbl )KU3HU 3BE3]]

8.7

Mineunsii  Ilyte — Hama [anakruka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE3N, ra3a U IbUIM.
[Tonoxxenne wu paBwkenne ConHoa B
lanmaktuke. Ilnockas wu  chepudeckas

NoACUCTEMEI ['aTakTUKKU

8.8

Tumnbr TraJJaKTHK. PagvoranakTukmu n

KBa3apel. YEpHBIE ABIPHI B sIpax raJakTHK

8.9

Bcenennas.  Pacmupenne — BcesieHHOM.
3akoH XaO6ma. Pas0Oeranue rajgakTHK.
Bospact u pamuyc Bcenennout, teopus
bonbmioro B3peiBa. Mogens  «ropsueit

Bceenennoin». PenukroBoe usinydeHnue




8.10

Macmrabnast ~ cTpykTtypa  BceneHHOM.
Meraranaktuka. Hepeménusie mpoOieMsl

ACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






MHWHHCTEPCTBO IMPOCBEIEHUA POCCUIMCKOM ®EIEPAIIIN
KomureTt o0pa3oBanusi, HAayKH U MOJIOAeKHOM moauTukun BoJsrorpaackoi

odJiacTu

OTtaen oopazoBannsi @posI0BCKOT0 MYHHIIMIIAJIBHOTO PaloHA

MOY "3eaenoBckasa CII "

PACCMOTPEHO YTBEPXJIEHO
[ Vkaxute DOJIKHOCTS | [ Vkaxute J0JKHOCTS |
[ykaxxute PUO] [ykaxxute PUO]
[Homep npukaza] ot [Homep npukaza] ot
«[uucno]» [mecan] [roa]r. «[uucno]» [mecsau] [roa]r.
PABOYAS ITPOI'PAMMA

(ID 9022926)

yuyeOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1u1st oOyyaromuxes 10-11 kiaccos






HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpoBHSI Ha YpPOBHE CPEAHEr0 OOUIETro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMsl, mnpeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM enepanbHO paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIIEMIIIUKA TIpernojiaBanusl yuyeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHM3aIuaX Poccutickon denepauuu, peanu3yommx OCHOBHEIE
o0pa3oBareabHbIE MPOTPAMMBI.

ConepxaHne mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvaromuxcss 10-11 kiaccoB mnpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JAESITEIIbHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTByeT Tpeboanusm DGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh pealM3allud MEKIPEAMETHBIX
CBsA3el (UBMKKM C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIEC 1I€NM M3y4YeHUs! (PU3MKU HA YPOBHE CPEAHEro OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PUM3HKHU: JIMYHOCTHBIE,
MeTalnpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYALT:

e IUIAHHPYEMBIC pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCIIe IPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

e couepkaHue yueOHoro npeamera «Ousuka» no rogam 00yyeHusl.

dusnka Kak Hayka O HauOoiyiee OOMMX 3aKOHAX MPHUPOJBI, BBICTyMas B
KayecTBe y4eOHOro NnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUI 00 okpysxaroriemM mupe. LIkoapHbIN Kypc GU3HKK — cUuCTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3MUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbu3udyeckorr reorpadueir W acTpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUUA  ONpeleNsieT  XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTE€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyenne ¢Gu3MK BHOCHUT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaroImuXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIN METO]I MO3HAHUS TPY BHITIOJIHEHUHU UMU YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢usuku s ypoBHSL CpeAHEro oOIero o0pa3zoBaHMs
NOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpHBaTh KakK MPUHLHIBI €0
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOH (DHU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (Gu3ukm
o0bequHEH BOKpPYr ¢u3MUecKuX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
bu3ukn Cc pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nmanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIOKECHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palOHATBFHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKH Ha ypOBHE CPETHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHHUE MPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (U3HUCCKOW TEOPHH, PoJid (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHITMIIOB B COBPEMCHHBIX MPEACTABICHUSAX O TMPHUPOJE, TPaHMIAX
IPUMEHUMOCTH TEOPUH, MJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CHuCTeMHO-AeSTENbHOCTHBIN TOJX0/ B Kypce (DU3MKU peanu3yeTcsl Mpexiae
BCEro 3a CUET OpraHU3alid SKCIEPUMEHTATBHOW ACSITEIBPHOCTH O0YYarOIIHXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB | JIA0OPAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEeIMHEHbI B OOLIMN CIUCOK YUYEHHYECKHX
pakTUYeCKUx paboT. BhigenieHne B yKa3aHHOM IepeyHe J1abopaTopHBIX pador,
IMPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIISICTCS  YYaCTHHKAMU
0o0pa3oBaTeNpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHus kaOuHera ¢usmku. IIpm 3ToM oOecreuynBacTCs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH KM TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
IPEJIOKCHHBIX TUIIOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3anau. [Ipu saToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3alaHHON (PU3NYECKON MOJIEIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieiia Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [[s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBICHHA W TIPOIECCOB B OKpPYIKaromIeh
KU3HH, TpeOyronme BBIOOpAa (HU3UYECKON MOJICHH ISl CUTyallid TMPAKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeAHEro o0IIero oopa3oBaHus IOKEH U3y4aThCsl B YCIOBUAX
IpeIMETHOTO KaOuHeTa (M3WKK WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uMku AOMKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYAOBAHME JJIS BBIMOJHEHUS YKa3aHHBIX B
porpamMme 1o (pU3HKE YYCHHYECKHX MPAKTHUECKUX padOT W JIEMOHCTPAIIMOHHOE
0o0opyoBaHue.

JlemoHcTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUd s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBIIGHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHWE IS YYEHWYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIeunBaeTCsi B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHdecKre KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU 1EJISIMU U3y4€eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

e (GOopMHpOBAaHHE HWHTEpPECa M CTPEMJICHHS OOYYalOIUXCS K HAy4YHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (POpMUpPOBaHHE
UCCJIeI0BATELCKOIO0 OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (GOpPMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (¢dopMHpOBaHHE YMEHUN OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKrX 3HAaHUM U HAYYHBIX JJOKA3aTEIbCTB;

e (GopMHpOBaHUE TIPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne ATUX Telield oOecTeunBaeTCsl PeleHueM CIASAYIOMMX 3a1ad B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
3IIEMEHTHI aCTPO(DU3HKHY;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBsCHEHHUsS] (PU3UYECKUX SBJICHUA B TPUPOAE H I TPUHITHUS
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIICHUS pa3IMYHBIX 3a7ad C SIBHO 3aJIaHHOU
bu3ndeckoil MOMAENBI0, 3aJad, MMOAPAa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3/laHne (PU3HIECKON MOJICITH, aJICKBATHOM YCIIOBUSM 3a]1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOIMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeay,

e OBJAJICHUE METOJAMH CaMOCTOSATEIIBHOTO IUIAHUPOBAHUSA U TMPOBEIACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaInH,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJbTaTa;

e CO3JIaHME YCJIOBHH sl pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanust otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpPEUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPaldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUsT J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. HaydHble mMeToApl MO3HAHUS OKPYKAIOLIETO
mupa. Posib DOKCriepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKux sABJICHUM M TpolieccoB. HayuHble TMMIOTE3BI.
@u3nyecKkre 3aKOHbl U TEOPUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBple M UHUQPPOBBIE H3MEPUTENIbHBIE MPUOOPBL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTb MEXaHWYECKOTO JBUXKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemelnienue, CKOpoCcTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajJbHOW TOUYKHM, UX MPOEKUUMHU HA OCH CUCTEMBI KOOPJIHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U TMEepeMEIICHUs
MaTepuaJbHON TOYKUA OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHre cBOOOHOTO MaIeHUs.

KpuBonuneinoe  nBuwxkeHue. J[BMKEHHE  MATEpUANIBHOW  TOYKHA IO
OKPY>KHOCTH C ITOCTOSTHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHAs
ckopoctb. [lepuon n yactora obparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TTepeaun.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOJHOTO MaICHHUSL.

Hanpasnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yueHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHNUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYAIIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBUKEHUs IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuniun  otHocurensHocTH  ['anmumnes.  llepswlii  3akoH  Hbrotona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUI MaTepUagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TeJa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MOAIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3MHOBOM 00pasiie, OT X AehopMariH.

HccnenoBanue yclnoBUM paBHOBECUS TBEPAOTO TeEld, HMEIOUIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpaAHEHUA 6 MEXAHUKE

Nmnynsc marepuansbHOM TOYKH (T€Na), CHUCTEMbl MaTe€pUATbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYyJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4yku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIpYyTO
nehopMupoBaHHOM  TipykuHBI.  [loTeHuManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTEHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHMEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo mOTeHIMATLHON YHEPTUN B KHHETHUECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHHYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKECHUS PE3UHOBOTO XKI'yTa.

Paznen 3. Moaexkyisipuast Gu3nka 1 TepMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJCHMCTBUSl 4YAaCTUL BellecTBa. MOJEnu CTPOEHHUS Ta30B, XUAKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeieil. Macca u
pa3Mepbl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHH HACaIbHOro rasza. AOCONIOTHasE TeMIiepaTypa Kak Mepa
CpEHEW KWUHETUYECKOM DJHEPruM TEIUIOBOTO JBWXKEHUsA dvactull rasa. Illkana
temneparyp KensBuna. I'a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHnueckne YCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE BellecTBa, (Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OmnbITel 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOILINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojienb, HILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne mMaccbl BO3JayXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKIY HapaMETPAMU COCTOSIHUS PA3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cTIOcO0BI e€ m3MeHeHus. KonudecTBo TeTioTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJEeallbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTsl npu Tenionepeaaye.

[lonsitue 00 aamabatHoM mporecce. llepBblid 3aKOH TEPMOAMHAMHKH.
[Ipumenenre mepBOTO 3aKOHA TEPMOJMHAMHUKHU K H3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruioBele  mamuHbl.  [IpuHOWNBI ~ JEWCTBHUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi HEPrUM B TEIUIOBBHIX MammHaX. Koaddumuent mome3Horo
nerictBusl TeruioBor MamuHbL. [lukn KapHo um ero kodpduumMeHT moyIe3HOro
JNENCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPHUMEHEHHME: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruu Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKH TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUICOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Ipy Terjionepeaaye.

OneiIT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3/YIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTEs] BHYTPEHHETO CrOPaHuUsi, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Mcnapenue u kuneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXHOCTh BO3ayXa. HaceblmieHHbld map. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOINUS CBOWCTB
kpuctamwioB. JKunkue xpucramwibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpucTayu3aius. Y aeinbHas Tersiora miasienus. Cyonumarus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuuecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.

CnocoObl n3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust v MiiaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepeHrie OTHOCUTENIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
OneKkTpu3aums Tel. OIJEKTpUYECKH 3apsa. JlBa Buaa dIEKTPUUYECKUX
3apsaa0B. [IpOBOOHUKH, TUAIEKTPUKKM W TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUs
ANEKTPUYECKOrO 3apsijaa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 31eKTpUYecKuil 3aps.
OnekTpuueckoe mone. Hanpsok€HHOCTh  anekTpuueckoro mnods.  [IpuHiun



CYIIEPIIO3ULINM DJIEKTPUUYECKUX TOJIEH. JIMHMKU HanpsKEHHOCTH JJIEKTPUUYECKOIO
HOJISL.

Pabora cun  anektpoctatmdyeckoro  mosis.  [loreHuman.  PasHoCTh
MOTECHIMANOB. [IpOBOAHMKM © JUINEKTPUKH B BICKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpoEMKOCTh IIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yeckrue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: DJIEKTPOCKOI,
AJEKTPOMETP, DAJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHUE SIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpOoBOHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannstii 31ekmpuyveckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Hcrtounuku Toka. Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COINPOTHUBIIEHUE BENIECTBA.
[TocnenoBaTenpbHOE, MapalIebHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABIKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 TOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAas  MPOBOAMUMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomyripoBOIHUKH. CoOcTBeHHas u MIpUMECHAas MPOBOJINMOCTH
oJynpoBogHUKOB. CBoOMCTBA p—n-miepexoa. [TlomynmpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpEBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHUS U MaTepuaa.

CmenanHoe CoOeIMHEHNE MPOBOJHUKOB.

[Ipsamoe w3MepeHHe DIIEKTPOABHXKYyIIEW cwibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune cMEmaHHOro COeIUHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue aiextposusa.

MexnpeaMeTHble CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (U3mMdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIHA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIUH HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, MKUIAKOCTEH U



ra3oB, J3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eocpagpusa: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS] B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpUaJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI IIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpogMHAMHMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3auMoaeuCTBHE  INOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOM uMHAYKUMM. [IpuHouMn cyneprno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JNMHWUNA MarHUTHOM
VHYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJAHMKA C TOKOM. KapTwHa JHMHWUW WHIYKIUA
MAarHuTHOIO IIO0JIA JUIMHHOIO IIPSMOIO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuna Amrmiepa, e€ MOJyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ Moly/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBiieHuE DJIEKTPOMAarHUTHOW MHAYKUMHA. IlOTOK BexkTOpa MAarHUTHOM
UHAYKOUU. OJEKTPOJABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOM
nnnykuuu Gapanest.

BuxpeBoe anekTpudeckoe moJie. OJIEKTPOABMKYINAs CWJIA HHAYKIHH B
IIPOBOJHMKE, JIBMXKYILLIEMCS IIOCTYNATENIBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[Ipasuno Jlenua.

NHayKTUBHOCTE.  SIBIEHME CAMOMHIYKLUHMH. OJIEKTPOABMKYILNAs CHJIA
CaMOMHIYKIIUH.

OHeprust MarHUTHOI'O ITOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: IOCTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHULl, UHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOT'O ITyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopericTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

HenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBrieHUE PNEKTPOMATrHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHME CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH ¢ TOKOM.

HccnenoBanue nercTBrs IOCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Paszpnes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KOJ1E€OAHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUS.
Mapmonnueckue konedanus. [lepuoa, yactora, amrummryga u (aza KoseOaHUM.
[IpyxuHHBI MagATHUK. MareMaTU4eCKUi MasATHUK. YpPaBHEHUE TApMOHUYECKUX
koneOanuii. [IpeBpaiiienrie HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHAIOTHS MEXAy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUU B UJICATILHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxarolux KoueOaHUsX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMAarHUTHBIE KOeOaHuUs.

Ilepemennpiii  TOK. CUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U
HaIpsHKEHUs.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTpeOICHUE AIIEKTPUIECKON
SHEPIUH. DKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3EKTpodHeprun. KynbTypa
UCIIOJIb30BaHUS AJEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoJeOATENbHOW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKUNA MAITHHK).



HaGnronenue 3atyxarmommx KoaeOaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUST OT BPEMEHU) IS
AIEKTPOMATrHUTHBIX KOJICOaHUA.

Pe3onanc mnpu 1moCIENOBATENIBHOM COEAWHEHWH PE3UCTOpa, KATYIIKH
VWHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIEPENAYH.

Vyenuueckuii sxcnepumenm, 1ab6opamopuvie padbonul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 IOCJIEAOBATENBHO
COEMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CxopocTtb
pacnpocTpaHeHuss W JJuMHA BOJIHBL [lomepedHble W TPOJOIBHBIE BOJIHBI.
WNuTepdepentus u nudpaxiins MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHUE, MOJsApU3alus, AUppaKuus,
uHTephepeHius. CKopocTb 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJIH. [I[pruMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHMnBl paguocsA3u U TeleBuaeHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPELBI.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuEMHUK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue u pacIpoCTPaHEHUE MONIEPEUHBIX U MPOIOIBHBIX BOJIH.

KoneOmtomieecs Te1o kKak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJO0N WU
4aCTOTOM KOJeOaHHIA.



UccnenoBanue CBOWICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpsmMonnHENWHOE pacHpoOCTpaHEHUE CBETa B
OqHOpOAHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LIser.

ColOuparomyie u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHia TOHKOM JuH3blL. IlocTpoeHne n3oOpaxeHUil B
coOuparomux U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeIUUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurtepdepennuss cera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMOIEHHS MaKCUMyMOB M MHUHMMYMOB B HHTEpP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunoHHas pemeéTka. YclIoBUE HaOIIOJIEHUS
[JIaBHBIX ~MAaKCUMYMOB TMpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, Jyla,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIeCKOIl, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpssMonuHeHOE pacHpOCTpaHEHUE, OTPAXKEHHE U IPEJIOMIICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

Uccnenosanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHInm cBera.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenue cnekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepenune nokaszaresns npeaoMIICHUs CTEKIA.
UccnenoBanue cBONCTB M300pakeHUM B JIMH3aX.
Habnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJBLHON TEOPUH OTHOCHUTEJIbHOCTH
I'paHuubl  MPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  I[locTynatel
CIICIIMAJIbHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIUI OTHOCUTEIHLHOCTH DUHINITECHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKPAICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ 3HCpFHCﬁ U UMITYJIbCOM pGHHTHBHCTCKOfI HJaCTHUIBI. 9H€p1’I/I$I
ITOKOAI.

Pasznes 7. KBanToBast pusuka

Tema 1. Dnemenmovlt K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu HOTOHA C €r0 YaCTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTe U uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doroaddexra. Ypasuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanunar
dboToarddekra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHYECKOE JICCTBHUE CBETA.

TexHrueckue YCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTOMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeIHETO (HoTodddeKTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuiO o -4acCTHII.
IlmanerapHas Mopnenb aroMa. lIlocrynarel bopa. M3nydyeHue u morioneHue
(GOTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHSA JHEPrUUM Ha Jpyroi. Buabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToOMa BOAOPO/aA.

BosnoBelie cBoiicTBa yactull. Bosnsl e bpoitns. KoprnyckynsipHO-BOTHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHuueckre yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenre IIVHBI BOJHBI JIa3epa.

HaOnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

Habmnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl sapa. OTKphITHE
paguoaktTuBHOCTH.  OmbiThl  Pesepdopma mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BrnusiHne pagnoakTUBHOCTH HA KMBBIE OPraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  mMozens  sapa
I'eiizenbepra—Banenko. 3apsaa sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH pPaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Anepuwnii peaktop. Tepmosineprsiii cuHTe3. [IpoGiaeMbl W IEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTHUIlbl. OTKPBITHE O3UTPOHA.

Metobl HAOJIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHbIE B3auMOIeHcTBHS. EMUHCTBO m3nueckoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M IIPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CY€TYMK MOHU3BUPYIOIINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBbIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTHUs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3mus, SpKHUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBUYKEHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHma U 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBH» JIA 3BE3J TJABHOM IMOCIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIEC NMPEJACTABICHUS O MPOUCXOXKACHUU U 3Boaronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiit Ilyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CoJsHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vyenuueckue nabnrooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUHN I ONpeNeNeHuUs MONOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CeBEpHOro MoJIylmapus U IpKUe 3BE3/bI.

HaGnronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O0o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTebHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOW KapTHHE MUPA, pOJib (PU3UUECKON TeopUun
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUIUYECKON KapTHHE MHpPA, MECTO
¢dbu3ryuecKoil KapTUHBI MHpPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUI O TIPUPOJIE.

MexnpeaMeTHble CBSA3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylIecTBIISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAay4HbId (akT, runoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuka: peumieHHE CHUCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCU KOOPAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTApPHBIX (QYHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eieHe TIONIAIN MIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »snekTpuueckue SBICHHS B JKUBOM MPUPOJE, KoyieOaTelabHbIE
JIBUKEHUS B KMBOM NMPUPOJE, ONITUYECKUE ABJICHUSA B )KUBOMW MPUPOJE, ICUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHAJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHWUWA DIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOrO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA II€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
COJIHeUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpEIHETO OOIIero
oOpa3zoBaHus (0a30BBIM YypPOBEHb) JOJKHO OOECHEUUTh JTOCTUKEHHE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOCXKJICHHH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONbITA U OMbITA JIEITEIBHOCTH B MPOIECCE pPeai3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIIbHOM JAEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TI'Pa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOM WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JEATENbHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
IPUCYIIETO (GU3NUSCKON HAYKe;



5) Tpy10BOI0 BOCTIMTAHMS:

UHTEPEC K pa3IinyHbIM cdepam npodhecCUuoHANbHOW JeATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCThH M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HUKY HA IPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00aTLHOTO
XapakTepa 3KOJIOTMYECKUX MpoOIieM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JCUCTBUU B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacuIdpeHre OImbITa JEATEIbHOCTH AKOJOTHMYECKON HaIpaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 QUBUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIHbHOCTH, TOTOBHOCTH B MpOlIecCe
u3ydyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jilornueckue aeicTBUA:
CaMOCTOSITeNTbHO  (hopMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIBbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M IMPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajiu3a WMEIOUIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIAM, OIIEHUBATh PUCKH MOCJEACTBUI AEATECIHHOCTH;
KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;
pa3BHBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUN )KU3HEHHBIX TTPOOJIeM.
ba3oBble ucciaenoBarTeabCKue JeCTBUA:
BJIaJICTh HAY4YHOM TEPMHUHOJIOTHUEH, KIIIOYEBBIMU MOHATUSMM M METOAAMHU
(bu3nuecKol HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATEIBCKON W MPOSKTHOM JEeITEIbHOCTH
B o0Onactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peIIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIBHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlUY, MPEOOPa30BaHUIO W TPHUMECHCHHIO B Pa3jUYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHUH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUYMHHO-CJIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIlIeHUs, HaXOAUTh apTYMEHTHI IJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYYCHHBIE B XOJIE PCIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
JESITETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIIHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HAaBBIKAMU TOJMy4eHUS WH(POpMaAIu (HU3UYECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOATEIHLHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAN0 WHGOOPMAIMK Pa3IUYHBIX BUAOB H (GOpM
IIPE/ICTABIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpeJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHW APTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX M OJTHYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACpPKAaHUS B Pa3MUYHBIX (opMarax cC
y4€TOM HazHAYCHHUS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aIiH.

KoMMyHHKATHBHBIE YHHBepPCcaJbHbIe YUeOHbIE NelCTBUA:
OCYIIECTBIISTH O0IIEHNE HA YpOKax (M3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAaHHEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOWM M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOImHUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh 1€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenensTh pojid ¢ YYETOM MHEHHU YYacCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHMKA KOMAaH/bI B
00IIMiA pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh HAEU C TMO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTaBJATh IJIaH PEIICHHS PAcUyE€THBIX M KaueCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOYTEHUM;

NaBAaTh OLICHKY HOBBIM CHUTYalLHsIM;

pacMpsATh paMKH y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JaCTH
(U3HKHM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LENSAM;

BJaJ€Th  HABBIKAMM  IO3HABATENbHON  pedieKCHud KaKk  OCO3HAHMS
COBEpILAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJbTaTOB U
OCHOBaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCUH ISl OLIEHKH CUTyalluH, BhIOOpa BEPHOIO
peueHus;



YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPH aHAIW3Ee pe3yIbTaToB
NEeSITENHHOCTH;

IpPUHUMATH ce0sl, MTOHUMAst CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TIpU aHalM3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIUOKH.

B mporecce mocTrKeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe s ypOBHS CpeaHEero ooOimero oOpa3oBaHUs y OO0ydYaroImUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIJICKT, Ipe/oJararoIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOIICH CTPEMJICHUE K JTIOCTHXKCHHIO 1ETH U
yCIIeXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOUYAIOIICH CITOCOOHOCTh MOHUMATh AYMOITMOHAIILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaNBATh OTHOIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U pa3peIiaTh KOHPIUKTHI.

IHPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU EATEIIbHOCTH JIFOACH;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHUalibHasl TOUKa, MHEpUUaIbHas cUcTeMa OTcu€Ta, abCOIMIOTHO TBEPIOE TEIIO,
WJICaIbHBIN Ta3, MOJEIH CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIIeHnH (PU3NYECKUX 3a]1a4;

pacno3HaBath (pU3NUYECKHE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHs,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBMKEHUE, CTPOCHUE KUAKOCTEN
¥ TBEPJIBIX TEJ, U3MEHEHHE 00bEMA Tell MPU HarpeBaHUM (OXJIAXKICHUH), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIYKHOCTh BO3/lyXa, OBBIIICHUE ABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
coCcyze, CBSI3b MEXIy MNapamMeTpaMyd COCTOSIHHMS ra3a B  H30MpoLeccax,
ANEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OIMHCHIBATh MEXAHWYECKOE JIBHKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIICHHE, CKOpPOCThb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHUHUAIbHAS SHEPIrusi, MEXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €IUHHIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOro IBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA(G(DUIIMEHT TMOJIe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTaTelsl; MNpPH OMUCAHUU
NPaBUWIBHO TPaKTOBaTh (U3UYECKUH CMBICT HCHOJB3YEMbIX BEIMYUH, HX
0003HAaUeHUd W E€AUHULBI, HAXOJAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(GU3NYECKYyI0 BEIUYUHY C APYTUMU BEIMUUHAM;

ONKCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE
siBJICHUS (IIPOLIECCHI), UCTIOJIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
ANEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD MMOJIS, MMOTEHIHA, PA3HOCTh MOTEHIUAJIOB;
OpU ONHCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3YyEMBIX
BEITMYHMH, MX OOO3HAYCHUS W EIUHHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJTUYHUHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasindarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS MX OE30MACHOTIO MCIIOJIb30BAHMS B
IIOBCEIHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
(GopMmynupoBaTth mpoOieMy/3ajauyy M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O00OpYAOBaHHWS, MPOBOAWTH OMBIT U
bopMyIIHpPOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCMOJIb30BaTh HU3BECTHBIC
METO/Ibl OLIEHKH MOI'PEUIHOCTEN U3MEPEHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYCCKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUJIe Tabuull U TpaduKOB, JAeJIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

co0nroAaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HUCCIIEI0BAHUMN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemats pacuéTHble 3aJaud C $BHO 3aJaHHOW (DHU3MUECKOH MOJENblo,
UCTIONB3YS (PM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 33729
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBIE ISl €€ peIlleHus, NMPOBOJUTH PAcu€Thl M OLIEHWBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 33aU: BHICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
[ETIOYKY PaCCYyXJCHUW C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTOJb30BaTh  MpPH  pEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABICHUS yYeOHOW U HAYYHO-IOMYJISIPHON MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCTIONb30BaTh TEOPETUYECKHE 3HaHWs MO (PU3MKe B MOBCEAHEBHON JKU3HU
JUIsl o0ecriedeHus: 0€30MaCHOCTH MpU OOpaILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 3JI0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAKOIIEH Cpee;



paboTath B TpYIIE C BHIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO paCHpeNesaTh OO0S3aHHOCTU U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POopMHUpOBAHUHU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUDA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO Sipa MpU PEIIeHUU (PU3UUECKUX
3ajad;

pacrno3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3MKHU: AJEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUSI TOKAa, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPEIOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCIEPCHUS CBETa,
dboTornexrTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHE,  DJICKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cpel) U
3JEKTPOMArHUTHBIE SIBJICHUS (MPOLECCHI), UCMONB3Ys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKIHMS MarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO TMOJeH, MEpPHOoJl U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsi U CHJIa TOKa B IIpoLecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CHUJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DUIUUYECKUUN
CMBICTT HCIOJB3YEMBIX BEJIMYMH, HX OOO3HA4YeHUS W CIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3Y
(du3nuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpPU OINKUCAHUM MPABUIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
UCIIOIb3YEMbIX BEIWYUH, MX OO0O3HAYCHUs] U €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIIONB3Ys (U3HUECKHUE
3aKOHBI W MPUHIMIBL: 3ak0oH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJIUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTEHHa s doTtodrddexra,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAHEHUsI MMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHHUs MacCOBOrO YHCIA, MocTynaTrsl bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOe BBIPAKECHHE W YCJIOBHUS (TPaHUIBI, OOIACTH)
IPUMEHHMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl Jlopenna;

CTPOUTh W ONKCHIBATH HM300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBath mpodieMy/3agady M TUNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBAaHUS, MPOBOAUTH OIBIT U
(dbopMyIMpOBaTH BHIBOJIBI,

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, MTPU
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKHU MOIPEMIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUYHUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUH: TMPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJIUIl U
rpadMKoOB, JeJIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOnroaaTh mpaBuiia 6€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUMN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
NESTENLHOCTH C MCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOWCTB M J1AOOPATOPHOIO
000pyoBaHUS,

pemiatb pacu€THble 3aJa4d C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (OPMYIIHI,



HEOOXOAUMBbIE JUIsl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEaIbHOCTh
HIOJIy4YE€HHOT0 3HauY€HUs (PU3NUECKON BEIINYUHBL;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUN C OMOpPOM HA HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y TPEICTaBIICHU YYEOHOW M HAay4YHO-NMOMYJSPHOM MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyto HH(OPMAILIUIO;

OOBSCHATh TPHUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX O€30IaCHOIO MCHOJIb30BAaHUS B MIOBCEHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAaMH, JIJIsi COXPAHEHHUS 30POBbsl U COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO
MOBEJICHUSA B OKPYKAIOIIEH Cpee;

paboTaTb B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJJOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE PACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DIeKTPOHHbIE
HauMeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
NMporpamMmbl padoThI padoTbI
pecypchbl
Pazgen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®dusuka ¥ METOIBI ) bubmuoreka [JOK
' HAY4YHOTO MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
AHEMATHI hitps://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2
Husamuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [JOK
' MEXaHUKE https://m.edsoo0.ru/7f41bf72
Uroro no pazaeny 18

Paszpen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMUKA

OCHOBBI
3.1 MOJIEKYJIIPHO 9 1 bubmorexa HOK
' yp . https://m.edsoo.ru/7f41b£72
KHHETHYECKOU TEOPHH
39 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 ArperaTHblie 5 bubmuoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

COCTOSIHUSI BEIIECTBA.
®da3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmorexa [JOK
41| Snexrpocrarinka 10 https://m.edsoo.ny/7f41bf72
[TocTostHHBIM
49 AJIEKTPUYECKHUM TOK. 12 bubnunorexa [JOK
' Toku B pa3iInyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
PesepBHOE BpeMst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KoaunuecTBO yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/m | ¥ TeM NpPorpamMmmsbl Bceero oOpa3oBarte/ibHbIE
padoTsbl padoThI
pecypcbi
Paznea 1. QJJIEKTPOJINMHAMMUKA
MarsuTHoOg II0JI€. BuG LIOK
nOInoTEeKA
1.1 11 1
DIEKTPOMATHHTHA 3 https://m.edsoo.ru/7f41¢97¢
WHTYKIAS
Hroro no pazneny 11
Pa3gen 2. KOJIEBAHUS U BOJIHBI
Mexanndeckue u
2.1 3JICKTPOMAarHUTHBIC 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41¢97¢c
KOJIeOaHHsI
29 MexaHHYeCKHE U 5 | bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [JOK
2.3 0) 10 3
frruia https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIITMAJILHOM TEOPUH OTHOCUTEJIbBHOCTH

31 OCHOBBI cieIIUATIBHOM 4 1 bu6mmoreka [IOK
. TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4

Pa3zgea 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

41 DJIeMEHTHI KBAaHTOBOU 6 bubmuoreka [JOK
' ONTUKU https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.2 C 4
TpocHHe atoma https://m.edsoo.ru/7f41¢c97¢
bu6mmoreka [JOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

51 DJIeMEHTHI aCTPOHOMUU U 7 ) bubnuoreka [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE
bub6mmorexa [JOK
0.1 Obobmaromee nosroperme 4 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




INHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosnuecTBO yacoB Dl1eKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTuueckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThbI
pecypcsbl
dusuka — HayKa 0 IPUPOJIE.
1 Hayunrie MCTZ Bl HOEH;)HI/I;I 1 bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u MmecTo pus3uku B
OPMHUPOBAHUH COBPEMEHHOMN
2 ga quoI;I KapTHUHBI I\fI/I a, B 1 bubnmorexa [TOK
y pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeATEIBbHOCTH
JroAeH
Mexannueckoe IBUKEHHE.
OTHOCHUTENHLHOCTD
3 MEXaHUYECKOTO JIBMKCHUS 1 bubmmorexa [IOK
A ’ https://m.edso0.ru/ff0c3508
[Iepememenue, CKOpOCTS,
YCKOpEHHUE
4 PaBHOMEpHOE MPSMOTMHENHOE | bubnmoreka [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | bubnumoreka [IOK
NPSIMOJIMHEHHOC JIBHYKCHUE https://m.edsoo.ru/ff0c372e
CB00OO0IHOE MaJeHHE.
6 VckopeHue cBOOOIHOIO 1 bubmiorexa LHOK
p A https://m.edsoo.ru/ff0c39cc
majgcHus
7 KpuBonuneiiHoe 1BUXeEHUE. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBrm>keHne MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyuHIKII OTHOCUTEIBHOCTH
lNanunes. MaepuuanbHble

Bbu6mmoreka [JOK

8
cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuina. [Ipunuun

9 Cylepro3uiuu cui. Bropon’ bubnunoreka [JOK
3akoH HproToHa s https://m.edsoo.ru/ff0c3be8
MaTepHAIbLHOU TOUKH

10 Tperuu 3akoH HeroToHa Jy1st bu6mmoreka [JOK
MaTEpUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOIO TATOTEHUS.

11 Cuna tsoxectu. [lepBas bubmorexa [IOK

P https://m.edso00.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuneHnt

13 TpeHust. Cuiia COpoTUBIEHUS bubnuoreka [IOK
IIPH IBVDKCHUH TeJa B https://m.edsoo.ru/ff0c3{76
YKUJKOCTHU WM Ta3e
[ToctynarenbHoe u
BpallaTebHOE JBUKEHUE

14 a0COIOTHO TBEPIOTO TENa. bubnnorexa [JOK
MowmenT cuisl. [lneuo cumel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 NmMnynsc MaTepuanbHOU TOUKH, bubnuorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cuibl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeakTtuBHOE ABM>KEHNE

https://m.edsoo.ru/ff0c43d6

16

PabGoTa 1 MOIIIHOCTH CHITBI.
Kunernueckas sHeprus
MarepualibHON Touku. Teopema
00 U3MEHEHNN KI/IHGTH‘ICCKOIZN
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas 3HEprus.
[ToreHumanpHas sHEprust
ynpyro aeGpopMUpoOBaHHONU
npykunbl. [loTeHnmanbpHas
SHEPTHs TeJla BOIN3U
MOBEPXHOCTH 3EMJTU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[TorenumaneHble 1
HETMOTEHIMaIbHbIC CHITbI. CBS3b
paboThl HEMOTEHITUATBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPTUU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIbI C U'BMCHCHUEM
MEXaHUYECKOM SHEpruu Tena Ha
pUMepe PacTKEHUS
PE3UHOBOIO KIyTa»

20

KonTponbnas pabora no teme

bu6mmoreka [{OK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbBI COXpAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
teopun. bpoyHoBckoe
newkenue. Juddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHHUS U
B3aMOJICUCTBUS YaCTHII
BelecTBa. Mojaenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
TEN

23

Macca monekyn. KonnuectBo
BemecTBa. [locTosgHHas
ABoraapo

24

TermoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanpusiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTHUH JIBUKEHUSI MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0cS511e

27

3akon JlanpToHa. I'a30BEIe
3aKOHBI

28

JlaGopaTopHnas pabota



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«Hccnenosanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay»

I/Isonpoueccm B UACAJIbHOM I'a3€

29 U ux rpaduyeckoe bubmmorexa [IOK
P https://m.edsoo.ru/ff0c570e
MPEJCTABICHUE
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYCCKOU CHCTEMbI
30 U CIIOCOOBI €€ U3MCHEHHS. bu6mmoreka [JOK
KomuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BryTtpeHnHss sHEeprus
OJHOQTOMHOTO HJICAJIbHOTO Ta3a
31 Bunpl Teronepenadu bubmotera [IOK
A e https://m.edsoo.ru/ff0c5c36
VY ienbHas TEMI0EMKOCTh
1 BenecTBa. KonmuecTBo TEIIoTH bubmuoreka [JOK
IIpH TEIIoIepenaye. https://m.edsoo.ru/ff0c5¢36
AnnabaTHBIN mporecc
IIepBblil 3aKOH TEPMOJUHAMUKHI
33 1 ero MpUMEHEHHE K bubmotera [JOK
P https://m.edsoo.ru/ff0cSefc
U30IpoIeccam
Heob6patumocTh MporieccoB B
34 npu (I)3 e. Bropoit I3)a1<0H bubmotera [JOK
pHpoe. P https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHU
15 [Tpunmun nevicreus u KI1/{ bubnnorexa [HOK
TETJIOBOW MAalllHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT[
37 DKosornyeckue npoodIeMbl



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOPHEPTeTUKHI

O06o06marmuii ypok
38 ((MOJIL:K 111: Hazlllzlmslxnca Bubmmorexa LIOK
yip ' https://m.eds00.1u/ff0c6938
OCHOBBI TEPMOTUHAMUKI
KonTponbHas pabota mo Teme
39 «MonexynsipHas (puznka bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKID)
[TapooOpazoBanue u
40 KoHJeHcanus. Mcnapenue u bubmorexa HOK
A 1A P https://m.edsoo.ru/ff0c63b6
KUTICHHE
AOCONIOTHAS 1 OTHOCHUTEIIbHAS
41 BJI&KHOCTh BO3lyXa bubmorexa HOK
OAYXA. https://m.edsoo.ru/ff0c64d8
Haceimennsiii nap
TBepnoe teno.
Kpucranmmaeckue u amopdabie
47 Tena. AHM30TPOITUSI CBOUCTB bubnnorexa [JOK
KpucTamios. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbIE
MaTepHuabl
[naBnenue u KpUCTATIU3ALMSL.
43 VaenbHas TEIIOTa TIIaBICHUS bubmorexa HOK
a ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuoreka [JOK
44 v 0
PABHCHHE TEIIOBOTO hastarca https://m.edsoo.ru/ff0c6820
DeKTpu3aIus Tel.
45 DrexkTpudeckuu 3aps. [Isa bubmmorexa [TOK
p DAL https://m.edsoo.ru/ff0c6bcc
BH/JIA DJICKTPUYECKUX 3apsiI0B
46 [IpoBOIHUKHU, TUBTEKTPUKHU U bubmuoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

TOJTYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS AJIEKTPUYECKOTO
3apsna

https://m.edsoo.ru/ff0c6bcc

B3anmMoencTBue 3apsioB.

. bu6mmoreka [IOK
47 3akoH Kynona. ToyeyHbIn
Y . https://m.edsoo.ru/ff0c6eed
3JIEKTPUUYECKUU 3Pl
Hampspokennoctsb
AJIEKTPUIECKOTO TTOJIS.
48 ITpuHIun cymeprno3suuu bubnmorexa [IOK
pHHK yrep LIV https://m.edsoo.ru/ff0c6df2
AJIEKTPUICCKUX ToJieu. JInHum
HaIpPsHKEHHOCTH
Pab6ota cun
49 3JIEKTPOCTATUYECKOTO MOJISI. bubnmoreka [JOK
ITorennuan. PasHocThb https://m.edsoo.ru/ff0c6100
MIOTEHI[UAJIOB
[IpoBOAHMKY U AMDIIEKTPUKHU B
50 3JIEKTPOCTATHUECKOM IIOJIE. bubnmoreka [JOK
JwuanekTpuyeckast https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bubnmoreka [JOK
51 OnexTpoeMKoCcTh. KoHIencaTo
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh IJIOCKOTO
52 KOHJIeHCcaTOpa. JHEPrUs bubmorexa HOK
A pa. p https://m.edsoo.ru/ff0c72¢0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGoparopHas paboTa
53 "H3MepeHue 31eKTpOEMKOCTH
KOHJieHcaTopa"
54 [Tpuniun nericTBus u



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

MpUMEHEHHEe KOHIEHCATOPOB,
KOTIMPOBAJILHOTO amIiapara,
CTPYHHOTO MTPUHTEPA.
DreKTpocTaTHYecKas 3alluTa.
3a3eMIIeHHE 3IIEKTPONpUOOPOB

DIIEKTPUUYECKUH TOK, YCIOBUSA
€ro CYIIECTBOBAHHS.

55 ITocTosunsl Tok. Cuna Toka.
Hanpsixenue. ConpoTuBieHue.
3akon Oma aJig yyacTKa 1enu
IlocmenoBarenpHOE,
napajuieIbHOE, CMEIIaHHOE
56 COEMHEHHE IIPOBOJIHUKOB. 0.5 bubnunorexa [JOK
JIabopatopHas pabora ' https://m.edsoo.ru/ff0c7410
«3y4eHune cMeIanHoro
COCIMHEHUS PE3UCTOPOB»
PaboTa 1 MOIITHOCTH
57 3JIEKTPUUECKOI'0 TOKa. 3aKOH bubmorexa LOK
P ' https://m.edsoo.ru/ff0c7838
[xoyns-Jlenna
3axod OmMa i1 MOJTHOU
(3aMKHYTOI) 3JIEKTPUYECKOM
uenu. Kopotkoe 3ambikaHue.
bubmuoreka [JOK
58 JlaboparopHas paboTa 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C ncrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
PesepBHrlii ypok. KonTpoiipHas
P P P bubmuoreka [JOK
59 pabora 1o Teme

"DnexTpoauHamMuka' /

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

Bcepoccniickas mpoBepoyHast
pabota

O6o06maromuit ypok
«DNeKTpoANHAMHKAY /

Bbu6mmoreka [JOK

60 Bcepoccniickas npoBepoyHas https://m.edsoo.ru/ff0c88be
pabota
DNEeKTpOHHAs IPOBOJIUMOCTb
TBEP/IbIX METAJIIOB.

61 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.

CBepXIIpOBOIUMOCTh

2 DNEeKTPUYECKUH TOK B BAaKyyMe.
CBOWMCTBA HIIEKTPOHHBIX MTYyYKOB
[ToxynpoBoaHuKH, UX
coOCTBeHHAs! ¥ IPUMECHAs

63 poBOAUMOCTh. CBOUCTBA p—N- Bubmmorexa LHOK

https://m.edsoo.ru/ff0c84ae

nepexoaa.

[TomynpoBoAHUKOBBIE TPUOOPEI

DJEeKTPUYECKUH TOK B

o | e

https://m.edsoo.ru/ff0c82ba

DIIEKTPOIUTHYECKAS

Jccolanus. DIeKTPOoIIn3

DJEeKTPUYECKUH TOK B Ta3ax.

65 CaMOCTOSTENbHBIN 1 bubnnorexa [HOK
HECaMOCTOSITEIIbHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. Ilnazma

66 DNeKTpUYECKHe MpUuOOpPHI U bubmuoteka [{OK



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOMCTBA U UX MPAKTUICCKOE
npuMeHenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc

KonTponbHas paboTa 1mo Teme
«Inekrpocraruka. [locTosHHBIN

67 | bubmuoreka [JOK
3NeKTprYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

Peze 1 VPOK.
68 06061; B};II)(I)H }I]/Ir;l . OK I10 TEMaM 1 Bubmiorexa OK
HHatotiH yp https://m.edsoo.ru/ff0c8f6¢
10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaunuecTBo yacos D1eKTPOHHBIE
Ne ara ungposbie
Tema ypoka Kourpoasbnsie | IlpakTnyeckue A bp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThl padoTsbl
pecypchl
[TocTOsITHHBIE MArHUTHI U X
B3auMojieiicTBue. MarautHoe
| nose. BeKTop MarHuTHOM 1 bubmorexa OK
' p . https://m.edsoo.ru/ff0c9778
UHAYKUUU. JINHUY MarHUTHOM
WHIYKIUU
MarnuTHO€e noJje TpOBOJHUKA
) ¢ TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
BzaumopeiicTBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHnas pabota
bu6mmoreka [IOK
3 «3yyenne MarHuTHOTO MOJIs 1 1
https://m.edsoo.ru/ff0c98fe
KATYLIKU C TOKOM»
JleficTBMe MarHuTHOTO IOJISI Ha
MIPOBOJHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHas pabora | 1 bu6nuoreka [IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JlelicTBre MAarHUTHOTO TOJISI HA
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa LIOK

yactuny. Cuna Jlopenua.
PaGora cunsl Jlopenia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

SHGKTpOMaFHI/ITHaﬂ HUHAYKIUS.
IToTok BekTOpa MarHUTHOM

6 uHaykiuu. JJ1C uHayKImu.
3aKOH 3JIEKTPOMarHUTHOMN
uHaykuuu Papanest
JlaGopaTopHnas pabota
7 «HccnepoBanue sIBICHUS bubmmorera [TOK
. https://m.edsoo.ru/ff0cal 50
3JIEKTPOMArHUTHON MHIYKIUW»
NunyxTuBHOCTS. SIBIEHNE
camounaykuuu. IJ1C
g CaMOUHAYKIMHU. DHEPIHsl bubnuorexa [JOK
MAarduTHOIO MOJI KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
rnoJje
TexHuueckue yCcTpoicTBa 1 UX
MIPUMEHEHHUE: MTOCTOSIHHBIE
9 MarHuThl, 3JI€KTPOMArHUTHI,
3JIEKTPOJIBUTaTEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTUIl, MHAYKIIMOHHAS TeYb
O6o0maromuii ypok
10 «MarElI/ITHI(I)Ie HO)J/'II:)C. bubmorexa HOK
https://m.edsoo.ru/ff0cab82
DNeKTpOMarHuTHast UHIYKIUS
KontponbHas paboTa mo Teme
11 «MarauTtHoe noJe. bubmorexa OK
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHasi UHIYKIUS»
CB0OOIHBIE MEXAHUYECKIE
12 KojeOanus. 'apMmoHHYecKre bubmorexa HOK

KoseOaHusi. YpaBHEHUE

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

13

JlabopaTtopHnast pabota
«HccnegoBanne 3aBUCUMOCTHU
Tepro/Ia MaJIbIX KOJIeOaHuit
rpy3a Ha HUTH OT JUTMHBI HUTH
1 MaccChl Tpy3a»

14

KosnebareabHbIH KOHTYP.
CBoOoanbie
3JIEKTPOMArHUTHBIE KOJICOAHMs
B HJE€aIbHOM KOJIe0aTEeILHOM
KOHTYpE. AHAJIOTHS MEXTY
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHUSAMU

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B
U7eanbHOM KoJiebaTeTbHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarumx
KosieOaHusX. BolHyKIeHHBIE
MeXaHUYECKHe KoueOaHusl.
Pe3onanc. BeinyxaeHHbIe
OJICKTPOMArHuTHBIC KOHe6aHI/I$I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMEeHHBIN TOK.
CuHycouIaIbHbIN
NIePEMEHHBIM TOK. MOIITHOCTb
MEPEMEHHOT0 TOKa.
AMILIUTYTHOE U JICUCTBYIOIIICE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3HA4YCHUEC CUJIBI TOKA U
HaITPs>KCHUA

18

Tpanchopmarop.
[IpousBoacTBo, nepenaya u
noTpedIieHne EKTPUIECKON
SHEPTUu

19

YCTpOoUCTBO U MPAKTHUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MEPEMEHHOTO TOKA, TMHHUI
JNeKTponepesayd

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU ITPU
IIPOM3BOJICTBE
anekTposHepruu. KynbTypa
UCTIOJIb30BaHUS
AJIEKTPOIHEPTUHU B
[MOBCEIHEBHOM XKU3HU

21

MexanndecKre BOJHBI,
YCJIOBHUS paclpOCTPAHECHUSI.
ITepuon. CxkopocTh
pacnpoCcTpaHeHUs U JJIMHA
BOJIHBI. [Tonepeynsie u
MPOJI0JIbHBIE BOJIHBI

bu6morexa [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKka. BoicoTa
ToHa. TemOp 3ByKa

bub6morexa [JOK
https://m.edsoo.ru/ff0cccOc

23

9HeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBa M cKopocTh. [lIkana
OJICKTPOMAardiMuTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHATIBI panoOCBA3U U

24 TeneBuaeHusd. Passutue
cpencTB cBs3u. Pagmonokarus

25 KonTtponpHas pabora bubmuorexa [IOK
«KonebaHust 1 BOJTHBI https://m.edsoo.ru/ff0cc6£8
[IpssMonuHenHOe

2% pacnpocTpaHEHHUE CBETA B bubnuoreka [IOK
OAHOpOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHbI

7 oTpaxkenus ceerta. [loctpoenue bubmmorexa [JOK
U300paKEHUH B IFIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenne ceera. [lonnoe

)3 BHYTPEHHEE OTPAKEHUE. bubmuorexa [IOK
[IpenenbHbINA YToi MOJIHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPaKEHUS
JlaGopaTopHnas pabota

29 «3mepeHue nokasaresns bubmorexa HOK

https://m.edsoo.ru/ff0cd67a

MPEJIOMJIEHUS CTEKIIa»
JIunzsl. [TocTpoenune

30 n300pakeHHil B TUH3E. bubnuotexa [JOK
®dopmyJsia TOHKOH JINH3HI. https://m.edsoo.ru/ff0cddle
VBenuueHue IMH3bI
JlaGopaTtopHnast pabota

31 «Hccnenosanue cCBOUCTB
n300paKeHH B TUH3AX)

32 Hucniepcus cBera. CrioXHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTas Oenoro cBera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne aucnepcuu
CBETa»

Wurepdepenuus crera.

bu6mmorexa [JOK

33 Judpakuus ceta.
.. https://m.edsoo.ru/ff0ced22
HudpakuronHas pemeTka
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOps U
35 YCTPOMCTBA U YCIOBHS MX
0e30macHOTO MPUMEHEHUS
['panu1ipl MpUMEHUMOCTH
16 KJIACCHYECKOU MEXaHUKH. bubmuorexa [JOK
[TocTynatel cienuaaIbHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh
17 OJIHOBPEMEHHOCTH. bu6mmoreka [JOK
3aMeIJIeHUe BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpalleHHE JITTUHBI
DHeprus U UMIYJIbC
18 PEIATUBUCTCKON YACTHIIBI. bu6mmorexa [JOK
CBsI3b MacChl C SHEPTUCH U https://m.edsoo.ru/ff0cfc68
HAMITYJIbCOM. DHEPTHUS TTOKOS
KonrtponsHas padora «OnTuka.
39 OcHOBBI cIeNMAIbHON Teopun bubmmorexa [JOK
https://m.edsoo.ru/ff0ct610
OTHOCHUTEIILHOCTHY
40 ®otonsl. opmyna I1nanka. bubmuoreka [{OK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTkpbITHE U HCCIEN0BAHNE

bu6mmoreka [JOK

41 otoddekra. O A.T.
porospext TIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHb! poTo3ddexra.

4 YpaBHeHUE DHHIITEHHA JUISI bubnmorexa [JOK
tbotorddekra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanunay Gorodaddexra
JaBnenne ceera. OnbiThl I1. H.

43 JleGenneBa. Xumudeckoe bubmorexa LHOK

. AeBa. https://m.edsoo.ru/ff0d04a6
JICUCTBHE CBETA
TexHu4eckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:

44
(dhoToseMeHT, (HOTOIaTUHK,

COJIHEUHas OaTapesi, CBETOIHO]]
Pemmenue 3agayq mo reme

45 «DJIeMEHThI KBAaHTOBOM bubmmorexa [IOK

https://m.edsoo.ru/ff0d0302
OTITHKW»
Mogaens aroma ToMcoHa.

46 OmnbrTel Pesepdopaa no bubnmoreka [JOK
pACCESTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
IlnanerapHas Mozenb aToMa

bu6mmorexa [JOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0d0afa
H3nydenue u norioneHue
43 (hoTOHOB MpU Nepexojie aToMa bubmmorexa [JOK

C OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buabsl ciekTpoB

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BotHOBBIE CBOMCTBA YacTHII.
Boubl e bpowis.
KopnyckynsipHO-BOTHOBOU
nyaiu3M. CIOHTaHHOE U
BBIHYKJICHHOE HU3JTy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pe3epdopaa mo
OIIPEICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CpowuctBa anbda-, 6era-,
ramma-u3inydeHus. Bnusaue
PaAMOAKTUBHOCTH Ha KUBBIC
OpTaHHU3MBI

52

OTKpBITHE IPOTOHA U
HeuTpoHa. M3orombl. Anbda-
pacnaa. DJICKTPOHHBIA U
MTO3UTPOHHBIA OETa-pacmal.
I'amma-u3nyueHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3H HYKJIOHOB B
anpe. SinepHsle peakuuu.
Snepubid peaktop. [Ipodiemsr,
MEePCIEKTUBBI, IKOJIOTHUESCKHE
ACTICKTHI SIIEPHOU SHEPTETHKH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTUIIBI.
OTtkpbITHE TO3UTPOHA. MeToabI
HAOJII0/ICHUS U pErUCTpalvu
3JIEMEHTAPHBIX YACTHII.
Kpyrasrii cTon
«DPyHAaMEHTAIbHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aUMO/IeUCTBUS. ENMHCTBO
(U3NUECKON KApTHHBI MHPay

55

DTanbl pa3BUTHS ACTPOHOMUH.
[IpukiagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. Bup 3B€31HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUAUMOC
nexenne. ConHeunas
crucrema

56

Comnnue. ConHevHas
aKTUBHOCTL. McTOUHUK
sHeprun CotHIa U 3BE3]T

57

3BE3/b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM MOCIIEJI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU H IBOJIOIIH
ConHua u 38€31

58

Meunbid [1yTh — Hamma
TI'amakTuka. Ilonoxxenue u
nsmkenne CoHia B
T'amakTuke. I"anakTuku.
UYepHble ObIpHl B Apax
rajIaKTHK

59

Bcenennas. PasOeranue
ranaktuk. Teopus bonbiioro
B3pbIBA. PenmukroBoe




n3nydyeHue. MerarajnakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHHU

61

KonTponbHas pabora
«INEeMEeHThI aCTPOHOMHH U
acTpOU3UKID)

62

O6o0matromuii ypok. Posb
(bU3UKHM U ACTPOHOMHH B
9KOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLMaIbHOM
U 3THYECKOU chepax
JIeSTECIIBHOCTH YeJIOBEKa

63

Ob6o06maromuit ypok. Posis u
MeCTO (PU3UKU U ACTPOHOMHHU B
COBPEMEHHOM HAY4YHOHN
KapTUHE MHpa

64

Ob6o06maromuit ypok. Posb
(u3nvecKoit Teopuu B
(hopmMupoBaHUU
npeCTaBIeHUN O PU3NIECKOI
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
(u3nYecKoil KapTUHBI MHpa B
00I1eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE

66

PesepsHbIil ypok. MaruutHoe
noJie. DJIEKTpOMarHuTHas




WHIYKIUA

PesepBHblIii ypok. OnTuka.

67 OcHOBBI cIENIMAIbHON Teopun 1
OTHOCUTEJIbHOCTH
Pesepnblii ypok. KBanroBas
bubnuoreka [JOK
68 (u3uKa. DIeMeHTHI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHH U acTPOPUNKU
OBIIEE KOJIMYECTBO HYACOB 68

[10 IIPOT'PAMME



https://m.edsoo.ru/ff0d1784




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero o0pa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TIpUMepax poidb H MeCTO (UMK B
(bopMHpPOBaHUN COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH

Jonen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHUS] U3yUYEHHBIX (PU3MUYECKUX MOJIEIECH:
MarepuaiabHasi TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPJIOE TEIO, UCATBHBIN ra3; MOJECIN CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJN, TOYEUHBINM HJIEKTPUUECKUN 3aps] — MpU PEHICHUH

(bHSH‘lCCKI/IX 3aJa4

10.3

Pacno3HaBaTh (usnueckue sBieHUs (IPOIECCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpHH
CTpOEHHUs BEHIeCTBA W  JJIEKTPOJUHAMHMKH: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJUHEIHOE JIBIKEHUE, CBOOOJTHOE TaJeHue
T€J, IBW)XKCHUE II0 OKPYKHOCTH, WHEpLHs, B3aUMOJECHUCTBUE TEII,
mud¢y3us, OpOYHOBCKOE JBM)KEHHE, CTPOEHHE IKHMIKOCTEH U
TBEPABIX  TeJl, U3MEHeHHe o0béMa Ten TMNpuU  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCMApEHUe, KOHJEeHCAllus,
IJIaBJICHUE, KPUCTAJUIM3AlUsA, KWUIICHUE, BIIAXKHOCTb BO31yXa,
MOBBIIICHNE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXAY MapamMeTpaMH COCTOSHMS Ta3a B H30IpOLEcCax;

QJICKTpU3aluA TCI, B3aUMOJICHCTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, MCIONb3ysl (U3HYEcKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, IIEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MMIYJbC Tela, KUHETHUYECKas DHEprus,
NOTEHIMAJIbHAsL JHEpPrus, MexaHudeckas paloTa, MexaHU4YecKas
MOIIHOCTb; P OMMCAHUH MPABUIBHO TPAKTOBATh (PU3HMUECKUIA CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUeHHs] M €AWHUIIBI, HAXOJIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (U3UUECKYIO BEIMUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnuceIBaTh H3YUYCHHBIC TCILJIOBLIC CBOMCTBA TE€JI M TEIJIOBEIC




SBJICHHSI, WCIOJIB3ys (HU3WYECKHME BEJIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeIHss KHHETHYeCKas JHEePrus XaoTHYECKOTro
IBIDKEHUS MOJIGKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dJHeprus, pabota Ta3a,
KO3(UIMEHT TMOJE3HOTO MEWCTBUSA TEIUIOBOTO JIBUTATENs; MpHU
OTIHICAaHUU MIPaBUIBHO TPaKTOBaTh busngeckuit CMBICIT
UCIIOJIB3yeMBIX BEIMYMH, UX OOO3HAUYCHHS WM EIUHUIbI, HAXOJUTh
(bOopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEIMYUHY C IPYTHMH

BEIIMYUHaAM

10.6

OnuceiBaTh M3Yy4EHHBIE 3JIEKTPHUUECKUE CBOWCTBA BEIECTBA M
AIIEKTPUYECKUE  sBJIEHUS  (MpOLIECChl), HCHONb3Ys  (pusmueckue
BEJIMYMHBIL: JJIEKTPUYECKUIM  3aps],  DIIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  IIOJI, IOTEHLMAJ, Pa3HOCTb IOTEHLUAIOB; IIPH
ONUCAaHUM IIPABUIBHO TPAKTOBATH (PU3NYECKUNA CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS M EIWHUIBL, YKa3bplBaTb (OPMYJIbI,
CBS3BIBAIOIIME  JIaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JPYyTUMH

BCINYHNHaMH

10.7

AHAJIU3UPOBATH (1)I/I3I/I‘-ICCKI/IC nponecCcel MW ABJICHUA, HCIIOJIb3YyA
dbuznyecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO TiAroTenus, I, 11
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, MPUHLUIT CYTICPIIO3UIIHNU CUJI, IPUHIHUIL
PpaBHOIIpaBHA HMHCPUUAIIBHBIX CHUCTEM OTC‘IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b
CpeHEN KUHETUYECKOM HHEPruu TEIUIOBOIO JBHKEHHS MOJEKYNI C
aOCOIFOTHOW TeMIlepaTypoid, TIEPBBI 3aKOH TEPMOJIUHAMHUKH; 3aKOH
COXpaHEHHUs DJIEKTPUUECKOro 3apsijga, 3akoH KysoHa, mpu 3ToM
pa3ianyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPOXCHHE M YCIIOBUS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIIMIBI JIEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasiuyaTh YCIOBUS HX 0O€30MacHOro

HCIIOJIB30BaHUs B HOBCGI{HCBHOﬁ KHU3HU

10.9

BBIOTHSTE SKCIIEPUMEHTHI 110 HCCIIEAOBAHNIO (PU3UUECKUX SBICHUH U
MPOIIECCOB C MCIIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3TOM (OpMyIHpPOBaTh mpodieMy (3amady) M THIOTE3y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

000pyA0BaHUs, TPOBOAUTD ONBIT U (POPMYIUPOBATEH BHIBOIBI

10.10

OCYH.[CCTBJ'IHTB npsAMbIC KW KOCBCHHBLIC H3MCPCHUA (bl/ISI/I‘leCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMANbHBINA CIOCO0 U3MEpPEHHs U




HCITIOJB30BaTh U3BECCTHHIC METOJbI OLICHKU HOFpeHIHOCTefI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYHMHAMU C
HCIIOJIb30BAaHUEM IIPSAMBIX H3MEPEHMM; IMpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HKCHPOBATH pE3yJbTaThl MOJYyYECHHOH 3aBHCHMOCTH
(bu3nUecKrux BEIMYUH B BUJAE TAOJIUI U TPapUKOB, €1aTh BHIBOJBI MO

pe3yjibTaTaM UCCIICIOBAHUS

10.12

CobmomaTeh mpaBmia 0e30MacHOr0  Tpyda TpU  MPOBEACHUU
WCCIACAOBAaHMN B  paMKaX yd4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
WCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U TaO0OpaTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpaTh  (PU3UYECKYI0 MOJEb, BBIICIATH
bu3MYecKre BEIMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC IS €€ pelIeHus,
MIPOBOJIUTH PACUETHl M OIEHUBATH PEATbHOCTH MOJTYUYEHHOTO 3HAYCHUS

(bu3HYECKOI BEITMINHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4H: BBICTPANBAThH JOTHYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXKIECHUW C ONMOPOW HA HM3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/ILIGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh TpU  pelICHHMM YYEeOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpHpeTallud M IpPEICTAaBICHUS Y4eOHOM W Hay4HO-NOMYJIIPHON
MHPOPMALHY, TIOTYYCHHOW W3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTyIaeMyt0 HH(OPMALIHIO

10.16

[TpuBOANTE TIPUMEPHI BKJIAJa POCCHHCKUX W 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
JKU3HH JUTsl 00ecTieueHus: 0€30IacHOCTH TIPH 00paIlieHuu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIi COXpPAHEHHsI 3J0POBbSI H

COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpYIKaIOIIeH cpesie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX pOJIei,
IUIaHUPOBAaTh ~ pabOTy  IpyIIbl, pPAlMOHAIBHO  pacHpenessiTh
00s3aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJ€KBaTHO OLEHMBATh BKJIAJ KaXXJOTO M3 YYaCTHHKOB

IPYIIIBI B peLIEHUE paccMaTpUBaeMoi mpoodieMbl




11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MECTO (U3HKH B
(OpMUPOBAHUN COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOMN JEATEIbHOCTH

J'IIO,Z[GI‘/'I, OEJI0CTHOCTh U €IUHCTBO (bHSH‘I@CKOﬁ KapTUHBI MHUpPa

11.2

VY4uTBIBaTh TPAHULIBI IPUMEHEHUS U3YUCHHBIX (PU3NYECKUX MOJelneil:
TOYEYHBIN JEKTPUUYECKUHN 3apsf, siiepHast MOJENb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTI'O Apa IMpU pCUICHUA (1)I/ISI/IT-IGCKI/IX 3aaa4

11.3

PacnioznaBate (usnueckue siBiaeHUs (mporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DJJICKTPOJUHAMHKHA W  KBAaHTOBOW  (DH3HKH:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWCTBHS  TOKa, B3aNMO/ICIICTBHE MarHuroB,
QJIEKTPOMArHUTHAST WHAYKIUS, JCHCTBUE MArHUTHOTO TIONIs Ha
MPOBOJAHMK C TOKOM W JABWIKYIIHMMCS 3apsj, JJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHUE CBETA,
OTpakeHHe,  TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MOJISIPU3allUsl CBETa, JHMCIEPCUsT CBETa, (DOTORIEKTPUUYECKHH dPPEKT
(boTtordexTt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHass M  HCKYCCTBEHHAs

pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh  U3yYEHHBIE CBOMCTBAa  BemIeCTBA  (DJIIEKTPHUYECKUE,
MarHuTHbBIE, ONTUYECKUE, DJIEKTPUUECKYIO NMPOBOAUMOCTD PA3IHUHBIX
Cpel) U DJIEKTPOMArHUTHBIE SABIEHUS (MPOLIECCHI), HUCIOIB3YS
¢usznyeckue BEIWYMHBI:  OJEKTPUYECKUH  3aps], Ccuila TOKa,
QJIEKTPUYECKOE  HANpPSHKEHHE,  DJIEKTPHUYECKOE  CONMPOTHUBIICHUE,
pasHocTh noteHuumanon, J/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nons, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPTUsl AJIEKTPHYECKOTO W MArHUTHOTO TOJEH, MEephuoJ M YacToTa
KoneOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsijl M CHJIa TOKa B TpOIecce
rapMOHUYECKHUX  DJJEKTPOMAarHUTHBIX  KoJieOaHui, ¢bokycHoe
paccTosiHMe W ONTHUYecKash CWJIa JIMH3bI, MPU OMHUCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIOJNB3YEMBIX BEIHYMH, WX
00O3HaYeHUS W EIUHMIbI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOLIHE

JAaHHYI0 (PM3UYECKYIO BETUUMHY C IPYTMMHU BeIUYMHAMU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLUCCCHI, UCIIOJIB3Y
(1)I/ISI/IT-ICCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, SHCPrud W HMIIYJIbC (I)OTOHa, nepuon
nmojgypaciaga, OSHEpPrud CBA3M ATOMHBIX AACP, IHIPHU OIIHMCAHHUHN
IMpaBUJIBHO TPAaKTOBATH (1)I/ISI/I'-I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMy.HBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/I3I/IIICCKYIO BCIIMUUHY C APYIT'UMHU BCINYUHAMHU, BBIYUCIIATH

3HAa4YCHHC (bI/ISI/I"ICCKOﬁ BCIIMYHMHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECChl U  SIBICHUS, HCIIOIb3YS
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEIBHOIO U MApaJJICIbHOTO COEAMHEHUS IPOBOJHUKOB,
3ak0oH JIxoynsa — JleHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIMH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKCHMsI CBETA,
3aKOHbl ~ TIPEJIOMJICHUS  CBETa, YypaBHEHHME  OUHINTEWHA  IJIs
dboToaddexra, 3aKOH COXpaHEHHS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHWs D3JIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHUs  MaccoBOro  4YHCJa, TOcTynarsl  bopa,  3akoH
PaAMOAaKTUBHOIO pachajga; Mpu 3ITOM pPa3inyaTh CJIOBECHYIO
(GOpMyIUpPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHE U YCIOBUS

(rpanu1bl, 00J1aCTH) IPUMEHUMOCTHU

11.7

Onpez[enﬂr}, HampaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

IIPOBOAHMKA C TOKOM, CHiIbl AMnepa u cuiibl JIopeHna

11.8

Ctpouth ¥ ONHUCHIBaTH M300paKEHUE, CO3/1aBAEMOE  IUJIOCKUM

3€pKajOM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 MCCIICA0OBAHUI0 (PU3NICCKUX SIBICHUN H
MIPOLIECCOB C MCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TTPH
3ToM (opmynupoBaTh mHpobieMy (3ahady) U THUIOTE3y Yy4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEAJIOKCHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT B (HOPMYITUPOBATH BEIBOIBI

11.10

OcylecTBisATh MpsiMble U KOCBEHHbIE HM3MEpPEeHHs] (PU3MUECKHUX
BEJIMYMH; TIPH ITOM BBIOMPATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS H

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKN HOFpeH_IHOCTGI\/'I I/ISMepeHI/Iﬁ

11.11

UccnenoBaTth 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIH30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TMpU ITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pPE3yJbTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYUH B BHJIC TAaOIUIl U TpaduKOB, J€JIaTh BBIBOJBI 1O pe3yJibTaTaM

HUCCICIOBaHUA

11.12

CobOmogaTe mpaBuia 0e30macHOrO TpyJAa TMpU  [POBEIACHUU




UCCIeOBaHUH B paMKax ydeOHOro SKCIIEpUMEHTa, Yy4yeOHOo-
HCCJEN0BATEIbCKON U MPOECKTHON JESITEIbHOCTH C UCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00paTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 33JaHHOW (DPU3MYECKON MOMETBIO,
UCTONB3Yysl (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI;, HAa OCHOBE aHaIM3a
YCIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0 MOJEib, BBIAEIATH
(bu3uYecKrue BETUYUHBI U (DOPMYJIIBI, HEOOXOAUMBIC ISl €€ pelleHus,
IIPOBOAMTDH PACUETHl U OLEHUBATh PEAIbHOCTh MOJYYEHHOIO 3HAUECHHUS

(bu3nYecKoil BENUYNHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JOTHUYCCKHU
HCIIPOTUBOPCUUBYIO LCIIOUKY paCCY)K,[[CHI/Iﬁ C OHOpOﬁ Ha HM3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILICCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTh MOpU  pelICHUMM YYEeOHBIX 3aJad  COBPEMEHHbIC
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYPUPOBaHUS,
MHTEpIIPETallMid W TPEJCTABICHUS y4yeOHOW U HAy4YHO-IIOIMYJIIPHOM
uHpOpPMAaLUY, TOTYYSHHOW W3 PAa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIU3UPOBATH IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSICHATh TPUHLMIIBI ACWCTBUS MAIIWH, MPUOOPOB M TEXHHUUECKUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS MX 0€30MacHOr0 MCIOJIb30BaHMS B

IOBCEIHEBHOMN KU3HU

11.17

[TpuBOANTE TpUMEPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

11.18

Hcnons30BaTh TeOpEeTHYECKUE 3HAHUSA 1O (U3UKE B MOBCETHEBHOU
KHU3HU TS 00ecTieueHrst 0€30IacHOCTH NP 00paIleHruu ¢ MPUOopaMu
U TEXHUYECKUMM YCTPOMCTBAMH, JUIsl COXPAHEHUs 3J0pOBbI H

CO6J'IIOI[CHI/I$I HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B Oprmammeﬁ cpeac

11.19

PaGotath B rpymnmne C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  IpYIIbl,  PalMOHAIBHO  PACHpEAENATh
O0SI3aHHOCTM M IUIAHMPOBATh JICATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBAThb BKJIAJ Ka)XJOrO0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAEMO TPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/BbI MTO3HAHUS OKpYyXkKaromero Mupa. Poip
JKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pu3MKe

1.2

MopenupoBanue (PU3NYECKUX SBICHUH W
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBI U TEOpUHU. |'paHUIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Mpunuun
cooTBeTcTBUS. Poinp M Mecro Qu3uMKU B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOH
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEIBLHOCTH JII0AeH

MEXAHHWKA

#i#HPari#KIMTHEMATHUKA

2.1.1

Mexannueckoe aBmkeHrue. OTHOCHUTEIHLHOCTD
MeXaHndecKkoro nBrkeHns. Cucrema oTcuéra.

Tpaexropus

2.1

[Tepemerienue, cKopocTh (CpenHsisl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOM TOYKH, UX TPOEKIMH Ha OCH
CHUCTEMBI KOOPJMHAT. Crnoxenue

NIEPEMELLEHUI U CII0XKEHUE CKOPOCTEN

PaBnomepHoOe u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduku
3aBUCUMOCTHU KOOpJIMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH 51 nepeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA




CBobomHoe maienne. Y CKopeHrue CBOOOTHOTO

naaCHUA

KpuBonnHeiiHoe nBukeHue. PaBHOMepHOe
JBWKEHHE  MaTepualbHOM  TOYKH  IIO
OKPY’KHOCTU. YTJIOBasi CKOPOCTb, JIMHEHHAasd
CKOpOCTb. ITepuon u 4acToTa.

I{eHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue  ycTpoWCTBa: CIMJIOMETD,
JIBUKEHHE CHaps/IOB, LENHbIE M PEMEHHbIE

nepenayu

IIpakTrueckue paboThI. Hsmepenue
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOULICHUS MEXKIY IIyTSAMU, NIPONICHHBIMU
TEJIOM  3a  IIOCJIENOBAaTCIIBHBIE  PaBHBIE
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJlbHOM CKOPOCTBHIO, PaBHOM
Hym0. V3ydyeHne ABUKEHUS IIapUKa B BA3KOU
KUIKOCTH. HSyquI/Ie JABUMXKXCHUS TCJa,

6pOI.HeHHOl"0 TOPHU30HTAJIBHO

2.2

#iHPari## IMHAMUKA

2.2.1

ITpuHuun OTHOCHUTEIILHOCTH INanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHble

CUCTEMBI OTCUETa

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHII

223

Bropoit 3akoH HproToHa aisg MarepuanbHON
TOYKM B HWHEPLUAJIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon Hprlorona nmus

MAaTCPHAJIbHBIX TOYCK

22.4

3akoH BCEMHUPHOI'O TAIOTCHHA. Cuia TSHKeCTH.

[TepBast kocMudeckas CKOpocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIB)XXCHUA nu CHJia TPCHUA IIOKOA.




Koaddumuent tpenus. Cwita conpoTHUBICHUS

IIpUu ABUKCHUU TCJIa B JKUAKOCTU HUJIU Ira3ec

2.2.7

HOCTyHaTCJ'IBHOe " BpallaTCJIbHOC IBUIKCHUC

a0COJIIOTHO TBEPIOTO TEJa

2238

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalICHUS.
[I;meyo cuinbl. YCnoBUs paBHOBECUS TBEPIOIO
teaxa 8 UCO

229

TexHuueckne  yYCTpOWCTBA:  MOMAIIUITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[TpakTdeckue paboThl. M3yueHue ABMKEHUS
Opycka TI0 HAKJIOHHOW TUIOCKOCTH TIOJ
JEHCTBHEM HECKOIbKHUX cHI. lMcciemoBaHue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIIMX
B jaedopmupyemMoll TpyXHHE U PE3UHOBOM
oOpasrie, OT BeJIMYMHBI WX jAehopMaIlvH.
HccnenoBanue ycnoBuil paBHOBECHUS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllICHUSA

23

###PartH#3AKOHBI COXPAHEHUNA B MEXAHUKE

NMnyneCc MarepuanbHONM TOYKH, CHUCTEMBI

23.1 MaTepualbHBIX TOYeK. IMmmynbc cuibl Hu
M3MEHEHUE UMITyJIbca Tela
3o 3akoH coxpaHeHuss wummyiabca B HCO.
o PeakTuBHOE ABIKEHUE
233 Pabora cuibl
234 MOIIHOCTD CUJIBI
53 Kunernyeckasi sHeprus MaTepuanbHON TOUKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
IlorenumansHas dSHeprus. [loreHnmanbHas
36 SHEPrus yOpyro nehopMUPOBAHHOM
o npyxuHsl. lloTeHuuanbHas >3Heprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToTeHuuanbHble W HEMOTEHUUATbHBIEC CHIIBL.
2.3.7 CBs3b  pabOTHl HEMOTCHIIMATBHBIX CHI C

HU3MCHCHUEM MEXaHUYeCKOMH OHCPIun




CHCTCMBI TECII. 3aKkoH COXpPaHCHUA

MEXaHHUYECKOI OHCPIrun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHS
3.0 TexHuueckue ycTpoiicTBa: JBM)KEHHE PaKeT,
o BOJIOMET, KOTIEP, IPY>KUHHBIN THCTOJIET
[TpakTnueckue paboTel. I3yuenue cBs3M
5310 CKOpOCTEH Teln Tpu HEympyrom ynape.

UccnenoBanme CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMYSCKOMN OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Part###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. J{uddysusa. Xapakrep IBUKEHUS U

BSaHMOHGﬁCTBHﬂ JacTull BEIICCTBa

Mogaenu CTpOE€HHMS Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE ATHUX MOJICIICH

Macca wmosekyn. KonuyecTBo — BelecTBa.

[TocTostHHast ABoraapo

TennoBoe pasHOBecue. Temmneparypa u e€

n3mepenue. [llkana remneparyp Llenscus

Mogens  upgeansHoro  rasza.  OcHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM

TCOpHU UACATLHOI'O rasa

AOcomoTHas Temneparypa Kak Mepa cpeaHeit
KUHETUYECKOW PHEPTHH TEIJIOBOTO JBHIKCHUS

yactul rasa. lllkama remneparyp KenbBuna

Vpasuenne Kianelipona — MeHzeneesa.

3akoH /lanbToHa

I'a30BBIC 3aKOHBI. I/I30np0ueccm B MACAJIBHOM
ra3c¢ ¢ NMOCTOAHHBIM KOJIHYCCTBOM BC€HIICCTBA:

M30TepMa, U30X0pa, u306apa

TexHuuyeckue yCTpOIiCcTBa: TEPMOMETD,




O6apometp

3.1.10

[TpakTueckue pabotel. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCXKAY ImapaMe€TpaMu COCTOSIHUA

pa3pexEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKA

3.2.1

TepMO,Z[I/IHaMI/ILICCKaSI CHUCTECMA. BHYTpeHHHH
SHEPTIUa TepMO)II/IHaMH‘IeCKOﬁ CHCTEMBI H

CIIOCOOBI €€ N3MEHEHUS

322

KonnyectBo Temnotel u padora. BayTpenHss

SHEPTHA OAHOATOMHOI'O NACAJIIBHOT'O ra3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOAHOCTD,
KOHBEKLHUs, U3TydyeHue. TernoéMKocTh Tena.
VienpHass TEIIOEMKOCTH BellecTBa. Pacyér

KOJIMYCCTBA TCTIJIOTHI IIPH TCILIONCPCAAvC

324

IlepBolii 3aK0H TepMOaAUHAMUKH. [IpuMeneHne
MEpBOro 3aKOHAa TEPMOJIMHAMUKHI K
uzonporeccam. ['paduueckas uHTEpIpeTaus

paboThI raza

3.2.5

Tennosele MammHbl. [IpuHIKNBL AEHCTBHA
TeroBbIX MamuH. [Ipeobpa3zoBaHus >Hepruu
B TEmwIOBbIX MamuHaXx. KoaddummeHT
nosiesHoro  nerctBus  (mamee —  KIIJI)

temioBoid mamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropon 3aKOH TEPMOJIVHAMUKH.
HeoOpatumocTh  MpoOIECCOB B IPHPOJE.
Teroseie IIBUTATEIHN. DKOJIOTHYECKHE

HpO6J’I€MH TCIIIOOHCPICTUKHU

3.2.7

Texnuueckue YCTpOMCTBa: JIBUraTelb
BHYTPEHHETO cropanus, OBITOBOA

XOJIOAUJIbHUK, KOHAUIITUOHED

3.2.8

[TpakTueckue padotel. 3Mepenue yaenpHOM

TETIJIOEMKOCTH

33

##tPar#H###AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE




I[NEPEXO/IbI

3.3.1

[Tapoob6pa3oBanue u KoHaeHcanus. Vcmapenne
u KUIICHHE. VY nenbHas TeIyI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUS OT JaBJICHUA

332

AOCOIm0THAT W OTHOCHUTENIbHAs BIIAXKHOCTh

BO3Ayxa. HacelleHHslil map

333

Teépnoe TEJIO. Kpucrannmueckue u
amopdHble Terma. AHHU3OTPONUS  CBOWCTB
KpHUCTAJIJIOB. )KI/IJIKI/IG KpuCTaJJbl.

COBpeMCHHLIe MaTepuabl

334

[InaBneHue wu KpucTtaJui3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHEHHE TEIJIOBOTO OaaHca

3.3.6

TexHuueckue yCTpPOWCTBA: THUITPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOT'NH

3.3.7

IIpaxTHueckue paboThI. N3mepenune

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

##HPar###OJIEKTPOCTATUKA

4.1.1

OnexTpuzauus Ten. DiaeKTpudeckuil 3apsa. Isa

BHU/JIAd DJICKTPUUYCCKUX 3apAa0B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU n

IIOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsiia

4.14

BzaumopeiictBue 3apsinoB. 3akon Kynona

DnexkTpuueckoe  MoJie. HanpspoxkéHHocTh
AIIEKTPUUECKOTO HOJISL. [MpuHIMD
cyneprno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'O  ITIOJIA.

ITorenuuain. PazHocTh NOTEHIIMATIOB




HpOBO)IHI/IKI/I U JUDJICKTPHUKU B IMOCTOSAHHOM

4.1.7 NIEKTpUYecKoM  mone.  Jludnekrpuueckas
MIPOHUIIAEMOCTh
DIEeKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsKEeHHOr0 KOHAEHCAaTopa
TexHuyeckue  yCTpOWCTBA:  AJIEKTPOCKOI,
419 IIEKTPOMETP, DJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJIEHHUE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 IIpakTrueckue paboThI. Hsmepenue

NMEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAHUSA IMOCTOAHHOI'O

421 ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
TOoKa. [IoCTOSHHBIN TOK
422 Hanpspkenne. 3akon Oma 17151 yyacTka LenH
423 DJIEKTPUYECKOE CONPOTUBIICEHUE. Y IEIbHOE
o COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaJuiesibHOE,
o CMeIlIaHHOE COeIMHEHHE TPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTb 3IEKTPUUYECKOTO TOKA
anekTponaBmwkymas cuna (ganee — JJC) u
427 BHYTpPEHHEE CONPOTHUBIICHHE HCTOYHHMKA TOKA.
o 3akoH Oma I TONHOM  (3aMKHYTOIN)
aneKkTpuyeckoi 1ienu. Koporkoe 3ambikaHue
DNeKTpOHHAas IPOBOJUMOCTb TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
o METaJIOB oT TeMIIepaTyphl.
CBepxnpoBOIUMOCTb
4.2.9 OnekTpuueckuili TOk B Bakyyme. CBoiicTBa




SJICKTPOHHBIX ITYYKOB

4.2.10

[TomynipoBomauku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJIYIIPOBOJHUKOB. CBOMCTBA

p-n nepexoza. IlomynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKMd  TOK B 3JIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JACCOLUALUS.

DIIeKTPOIH3

4.2.12

DNIeKTPUIECKUI TOK B razax.
CaMoCTOATENBHBII UM HECAaMOCTOSITEIbHBIN
pa3psna. PaznudnHble THIBI CaMOCTOSTEIHLHOTO

paspsaa. Mounus. [1nazma

4.2.13

TexHuyeckue  yCTpOMHCTBA: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpeBaTEIbHbIE pudopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COINPOTHBIICHUS, BaKyyMHBIN §112 ()i
TEPMUCTOPbI u ($OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ A0, raJJbBaHHMKa

4.2.14

IIpaxTHueckue paboTHI. N3yuenne
CMEIIAHHOTO COEJMHEHHS PE3UCTOPOB.

N3smepenne OJIC HUCTOYHMKA TOKAa M €ro
BHYTPEHHETrO comnpoTuBieHus. HaOmronenue

9JICKTPOJIN3a

11 KJIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

##HParH#M AT HUTHOE I10JIE. DJIEKTPOMAT'HUTHAA MHYKIA

43.1

IlocTtostHHBIE MarHuTbl. B3amMmopneiicTBue

IIOCTOSHHBIX MaroHuToB

4.3.2

MaruutHoe mone. BekTop MarHuTHOU

HWHAYKIWU. HpI/IHI_II/IH Cynepro3nunuuu.




Jluann marnntHOM wmHAyknmu. Kaprtunaa
JVMHUM  MarHuTHOM  MHAYKUMHU  TOJA

IIOCTOSSHHBIX MarHuToOB

MarauTHoe 1oJe IMPOBOAHHMKAa C TOKOM.
KapTI/IHa JIMHUM MOJS JJIMHHOTO npsaMoro

IMPOBOAHHMKA MW 3aMKHYTOI'0 KOJIBHEBOI'O

433 MIPOBOJIHUKA, KAaTYIIKH C TOKOM. OnbIT
Opctena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOAyJIb U HaIIpaBJICHUE
Cuia Jlopenua, e€ MOlyJib U HaIIpaBJICHUE.
JBm>keHue  3apsDKEHHOM — YacTHIbl B
435 OJIHOPOJHOM MarHUTHOM moje. PabGora
cuibl JIopeHa
4.3.6 SIBneHure ANeKTPOMAarHUTHON UHAYKITUU
437 IToTok BEeKTOpa MArHUTHON MHIYKIIMH
OJ1C uHAYKIMU. 3aKOH JIEKTPOMArHUTHOM
4.3.8 uHaykunu Papanes
BuxpeBoe anexrpuueckoe mnose. IJIC
WHIYKIIMA B TPOBOJHUKE, IBMKYIIEMCS
439 MOCTYMATEIbHO B OAHOPOJIHOM MarHUTHOM
oJjie
4.3.10 [IpaBumno Jlenna
NHnyKTUBHOCTB. SIBIICHME CAMOMHIYKIUH.
4.3.11 OJ1C camonHAyKIIMU
OHeprusi MarHUTHOTO TOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DIEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWMCTBA:  ITOCTOSIHHBIE
Mar"uThl, 3JIEKTPOMAarHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEHN
3JIEMEHTApPHBIX YaCTULl, UHIYKIIMOHHAS NI€Yb
4315 [IpakTuueckue paboTHI. N3yuenue

MAaroHuTHOTO IOJId KaTylmlkKu C TOKOM.




Uccnenosanue aelicTBUA MOCTOSIHHOIO
MarHuTa Ha pamKy ¢ TokoMm. MccrnenoBanue

SIBJIICHUS SHCKTpOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHUA 1 BOJIHBI

5.1

#HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensaasgs cucrema. CBOOOIHBIE
konebanusi. ['apmMoHuMueckue KoeOaHusl.
[lepwon, wacrtora, amrumaTyaa u  (asa

KoJIeOaHuil

IIpyxuHHBI MasATHUK. MaTemMaTuyeckui

MasTHHUK

VYpaBHEHHE TapMOHHMYECKHX KOJCOaHMIA.
Kunematuueckoe u JMHAMUYECKOE

OIMMCaHNE KOJIEOATENBLHOTO ABUKEHHUS

IIpeBpamenue SHEPIUU pu
TapMOHUYECKUX KOJIcOaHMSX. CBs3b
aMIUTUTY b KoJIeOaHuit HCXOIHOU
BEJIMUMHBI C aMIUTUTyJaMu KoieOaHui eé

CKOPOCTH U YCKOPEHUS

KonebGarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE Kose0aHus B
UCaIbHOM  KOJIEOAaTeJIbHOM  KOHTYpE.
AHajioruss MeXJay MEXaHWYeCKMMU H
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpaHCHUA DHCPIrurM B HACAIbHOM

KOJIe0aTEIIBHOM KOHTYPE

BrinyxaeHHble MEXaHUUECKHE KOICOaHMsI.
Pesonanc. Pesonancuas KpHUBas.
Breinyxnennbie 3JIEKTPOMATrHUTHBIE

KOJIeOaHus.

[lepemeHHBIE  TOK. CuHycouaabHbII

IIEPEMEHHBIN TOK.

MomiHocTb IIEPEMEHHOI0 TOKa.




AMIUIMTYZTHO€ W JIEWCTBYIOIIEE 3HAYCHHUE

CHJIbI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U NOTpeOJIeHne IEKTPUUECKOW SHEprHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOJCTBE
ANEKTPUIECKOMN SHEPIHH. Kynberypa
MCIIOJIb30BaHUs AIIEKTPO3HEPTUH B

OBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: celicMorpad,
AIIEKTPUUYECKUI 3BOHOK, JUHUA

dNIEKTpoIIepeaay

5.1.12

[Ipaktnyeckue pabotel. HccnenoBanue
3aBHCHMOCTH MEpUOJia MalbIX KoJeOaHHi
rpy3a Ha HUTH OT JJIMHBI HUTU M Macchl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LEeNU M3 TOCJIEOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpA, KaTYHUIKHU U PE3UCTOpa

5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJTHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL

Honepeque " IPpOAOJIbHBIC BOJTHBI

522

###HPar#Ht# Nurepdepenius u nudpakmus

MCXaHHMYCCKHUX BOJH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

Bricora Tona. TemOp 3Byka

524

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBHS
U3IYy4EHUsl  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa Bexktopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJH:
OTpakeHME, IPEIOMIIEHUE, MOJsIpU3aLus,
mubpakius, uHTepdepenus. CkopocTh

SJICKTPOMArHUTHBIX BOJIH




5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaanuoCBA3UM W TCICBUACHUS.
P aJuOJIOKalu. 9J’IeKTp0Mal"HI/ITHOC

3arpsA3HEHUE OKPYKAIOIIEH CpeJibl

528

TexHu4eckue yCTpOMCTBA: MYy3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE U MEAMIIMHE,
pagap,  pagMONPUEMHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

53

#HH#HPartH#OIITUKA

5.3.1

IIpssMonMHEHOE PacIpOCTPAHEHUE CBETA

B OJJHOpOAHOI1 cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHbl OTPAKEHUS
cBeta. [loctpoeHre m300paXkeHuid B TIOCKOM

3epKaje

533

[Mpenomnenne cBera. 3aKOHBI TPETIOMIICHHS
CBeTa. AOCOJIOTHBIN okKasarelib

MMPECIOMJIICHUA

534

Iomxoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbI yroy IMOJHOIO BHYTPEHHEIO

OTPAKCHUSA

535

Hucnepcust  cBera. CnoxHbIH  CcOCTaB

Oenoro ceeta. LlBer

53.6

CoOuparome M paccemBAONIUE JIMH3BIL.
Tonkas nuH3a. DOKYyCHOE paCCTOSIHHE U
OonTHYEeCKas  CWJIa  TOHKOW  JIMH3BL
[Toctpoenue n3o0pakeHuit B COOMPAIOIINX
U pacceuBarolux JuH3aX. Popmyna
TOHKOW JMH3bI. YBEIWYEHHE, JaBacMoe

JIMH30H

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUUECKOU

OIITHUKH




53.8

Nurtepdepentus  cBera.  KorepeHTHbIe
HMCTOYHUKHU. YcenoBust HaOJI0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTep()EpPEHIIMOHHON KapTUHE OT MABYX

CI/IH(i)a?;HLIX KOI¢pCHTHBIX HCTOYHUKOB

539

Hudpakuuss  cBera. JudpakuronHas
pemérka. YciaoBue HAOMIOACHUS TIaBHBIX
MaKCUMyMOB npu MaJieHun
MOHOXPOMaTHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus cBera

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, MNPOEKLUMOHHBIA ammapar,
MHUKPOCKOIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TU(ppaKknOHHAS peueTka,

TIOJISIPOU T

5.3.12

IIpakTHueckue paboTHI. Nsmepenue
nokasarens npenomieHus. McecnenoBanue
CBOICTB  H300pakeHWl B  JIMH3aX.

Ha6HIOI[eHI/Ie JAUCIICPCHUU CBCTA

BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBbl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTH.
3aM€IlJ'IeHI/Ie BpEMCHM U  COKpalICHUC

JUIMHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

6.4

CBs3p Macchl € 3HEprued U MMITYJIbCOM
CBOOOJHOM 4acTUIbl. OHEPrus IMOKOs

CcBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3UKA




7.1

#iHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [1naHka CBs3U dHEPrUU
dboToHA C ero 4YactoTol. ODHeprus

UMIyJbC GOTOHA

OtkpeiTHE U uccnenoBanue Gorodddexra.
OmnbITEI AlT. CroieroBa. 3aKOHEBI

doTtorpdexra

YpaBHeHue DHUHIITENHA I
dororddexra. «Kpacnas TpaHUIIa»

doTtorpdexra

7.1.4

Jasnenue cBera. OnbiTe! [1.H. JIebenena

7.1.5

XuMHudyeckoe JeHCTBHE CBETA

TexHUYECKHuEe yCTPOWCTBA: (HOTOIIEMEHT,
dboromatyuk, COJIHEYHAs Oarapes,

CBETOIMO/I

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma Tomcona. OMBITE
Pesepdopaa nmo uccrienoBaHuio CTpoeHUS

aToMa. HnaHeTapHaﬂ MOJCIIb aTOMa

7.2.2

[Toctynater Bopa. N3nyuenune "
noryionieHre  (GpOTOHOB TpHU  Hepexoje
aToMa C OJHOrO0 YpOBHS DJHEPIMM Ha
npyroi. Buasl cniektpoB. Cnextp ypoBHEN

SHEPrHH aTOMa BOJOPO/Ia

7.2.3

BonnoBrie cBoiicTBa dactui. BomHbl ne
Bporins. KopnyckynsipHO-BOJIHOBOI
nyamusM.  Jludpaknus JIeKTpOHOB  Ha

KpucTajuiax

7.2.4

CroHTaHHOEe H BBIHYKACHHOC H3ITYYCHUC.

YeTpoicTBO U IpUHLIMIT paboTHI J1a3epa

7.2.5

TexHuuecKrne yCTPOMCTBA: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), ja3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[lpaktnyeckne  pabotel.  HabGmionenue




JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meroapl HAOMIONEHUS W PETHCTPALUU
7.3.1
3JIEeMEHTapHbIX YaCTHUIIL

OtkpplTHEe  pagMOaKTUBHOCTH.  OIIBITHI
Pezeppopna mo ompeneneHuro cocraBa
7.3.2 pannoakTUBHOro u3nydeHus. CBoiicTBa
anbda-, 0eTa-, raMmma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HaA JXKUBBIC OPIraHNU3MbI

OtkpplTHE  IPOTOHA U HEWTPOHA.
Hyxnonnass moxpens siapa ['eiizenOepra —
7.3.3
WBanenko. 3apsan snpa. MaccoBoe 4mcCIo

sanapa. N3oTomsl

Anbda-pacmna. DNEeKTPOHHBIN u
34 MTO3UTPOHHBIN Oera-pacma. I"amma-
7.3.

W3JIyYCHHE. 3akoH pPaarOaKTUBHOTO

pacmana

3Hepr us CBsA3HU HYKJIOHOB B AApe.

7.3.5
SAnepusie cuibl. Jledhekt Macch sypa

Snepnble peakunu. JleneHwe M CHHTE3
7.3.6
a1ep

S nepHbiin peaxkTop. TepmosinepHbIit
cuate3. [IpoOmeMbl W  MEPCHEKTHUBBI
7.3.7
ANEPHOM  DHEPreTUKH. OKOJIOTMYECKHE

ACIICKTHI HI[CpHOfI OHCPICTUKU

OnemeHTapHble  yacTHLbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. dyHIaMEHTAIbHbIE

B3aUMOJIENCTBUS

TexHudeckue  yCTpOWCTBA:  JO3UMETD,
7.3.9 kamepa BunbcoHa, snepHBIi peakrtop,

aToMHass oomOa

[Tpaktnyeckue pabotel. HccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

doTorpadusam)




OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro neba. CosBesmus, spKue

3Bé3,[[]':>1, IJIAaHCTBI, UX BUIUMOC IBUXKCHUC

8.2

Conneunas cucteMma. IlnaHeTsl 3eMHOMU
TpYHIIBI. IImaneTeI-TUTaHTEI n nux
CIIYTHHKH, KAPJIUKOBLBIC IIJIAHCTHI. Maisie

testa COTHEUHON CUCTEMBI

8.3

Connne, ¢dortochepa u  armocdepa.

ConHeuHast aKTUBHOCTh

8.4

HcTouynuk sneprun CostHua U 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapaKTCPUCTUKH:
Macca, CBETUMOCTb, PaJMyC, TeMIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTICKTPAIBHBIA  KJIACC — CBETUMOCTBY.
3BE37bI  TJIABHOM  TIOCIIEIOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY JUIS

3BE3]1 TJIABHOM IIOCIEA0BATEIbHOCTH

8.6

#H##Par###BHyTpeHHee CTpoeHHe  3BE3I.
CoBpemeHHbIe IIPEJICTABIICHUS 0
npoucxoxaeHnn u spomoiyu ConHia u

3BE311. DTanbl )KU3HU 3BE3]]

8.7

Mineunsii  Ilyte — Hama [anakruka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE3N, ra3a U IbUIM.
[Tonoxxenne wu paBwkenne ConHoa B
lanmaktuke. Ilnockas wu  chepudeckas

NoACUCTEMEI ['aTakTUKKU

8.8

Tumnbr TraJJaKTHK. PagvoranakTukmu n

KBa3apel. YEpHBIE ABIPHI B sIpax raJakTHK

8.9

Bcenennas.  Pacmupenne — BcesieHHOM.
3akoH XaO6ma. Pas0Oeranue rajgakTHK.
Bospact u pamuyc Bcenennout, teopus
bonbmioro B3peiBa. Mogens  «ropsueit

Bceenennoin». PenukroBoe usinydeHnue




8.10

Macmrabnast ~ cTpykTtypa  BceneHHOM.
Meraranaktuka. Hepeménusie mpoOieMsl

ACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






MHWHHCTEPCTBO IMPOCBEIEHUA POCCUIMCKOM ®EIEPAIIIN
KomureTt o0pa3oBanusi, HAayKH U MOJIOAeKHOM moauTukun BoJsrorpaackoi

odJiacTu

OTtaen oopazoBannsi @posI0BCKOT0 MYHHIIMIIAJIBHOTO PaloHA

MOY "3eaenoBckasa CII "

PACCMOTPEHO YTBEPXJIEHO
[ Vkaxute DOJIKHOCTS | [ Vkaxute J0JKHOCTS |
[ykaxxute PUO] [ykaxxute PUO]
[Homep npukaza] ot [Homep npukaza] ot
«[uucno]» [mecan] [roa]r. «[uucno]» [mecsau] [roa]r.
PABOYAS ITPOI'PAMMA

(ID 9022926)

yuyeOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1u1st oOyyaromuxes 10-11 kiaccos






HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpoBHSI Ha YpPOBHE CPEAHEr0 OOUIETro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMsl, mnpeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM enepanbHO paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIIEMIIIUKA TIpernojiaBanusl yuyeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHM3aIuaX Poccutickon denepauuu, peanu3yommx OCHOBHEIE
o0pa3oBareabHbIE MPOTPAMMBI.

ConepxaHne mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvaromuxcss 10-11 kiaccoB mnpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JAESITEIIbHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTByeT Tpeboanusm DGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh pealM3allud MEKIPEAMETHBIX
CBsA3el (UBMKKM C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIEC 1I€NM M3y4YeHUs! (PU3MKU HA YPOBHE CPEAHEro OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PUM3HKHU: JIMYHOCTHBIE,
MeTalnpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYALT:

e IUIAHHPYEMBIC pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCIIe IPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

e couepkaHue yueOHoro npeamera «Ousuka» no rogam 00yyeHusl.

dusnka Kak Hayka O HauOoiyiee OOMMX 3aKOHAX MPHUPOJBI, BBICTyMas B
KayecTBe y4eOHOro NnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUI 00 okpysxaroriemM mupe. LIkoapHbIN Kypc GU3HKK — cUuCTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3MUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbu3udyeckorr reorpadueir W acTpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUUA  ONpeleNsieT  XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTE€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyenne ¢Gu3MK BHOCHUT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaroImuXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIN METO]I MO3HAHUS TPY BHITIOJIHEHUHU UMU YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢usuku s ypoBHSL CpeAHEro oOIero o0pa3zoBaHMs
NOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpHBaTh KakK MPUHLHIBI €0
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOH (DHU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (Gu3ukm
o0bequHEH BOKpPYr ¢u3MUecKuX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
bu3ukn Cc pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nmanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIOKECHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palOHATBFHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKH Ha ypOBHE CPETHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHHUE MPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (U3HUCCKOW TEOPHH, PoJid (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHITMIIOB B COBPEMCHHBIX MPEACTABICHUSAX O TMPHUPOJE, TPaHMIAX
IPUMEHUMOCTH TEOPUH, MJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CHuCTeMHO-AeSTENbHOCTHBIN TOJX0/ B Kypce (DU3MKU peanu3yeTcsl Mpexiae
BCEro 3a CUET OpraHU3alid SKCIEPUMEHTATBHOW ACSITEIBPHOCTH O0YYarOIIHXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB | JIA0OPAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEeIMHEHbI B OOLIMN CIUCOK YUYEHHYECKHX
pakTUYeCKUx paboT. BhigenieHne B yKa3aHHOM IepeyHe J1abopaTopHBIX pador,
IMPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIISICTCS  YYaCTHHKAMU
0o0pa3oBaTeNpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHus kaOuHera ¢usmku. IIpm 3ToM oOecreuynBacTCs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH KM TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
IPEJIOKCHHBIX TUIIOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3anau. [Ipu saToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3alaHHON (PU3NYECKON MOJIEIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieiia Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [[s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBICHHA W TIPOIECCOB B OKpPYIKaromIeh
KU3HH, TpeOyronme BBIOOpAa (HU3UYECKON MOJICHH ISl CUTyallid TMPAKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeAHEro o0IIero oopa3oBaHus IOKEH U3y4aThCsl B YCIOBUAX
IpeIMETHOTO KaOuHeTa (M3WKK WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uMku AOMKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYAOBAHME JJIS BBIMOJHEHUS YKa3aHHBIX B
porpamMme 1o (pU3HKE YYCHHYECKHX MPAKTHUECKUX padOT W JIEMOHCTPAIIMOHHOE
0o0opyoBaHue.

JlemoHcTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUd s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBIIGHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHWE IS YYEHWYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIeunBaeTCsi B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHdecKre KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU 1EJISIMU U3y4€eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

e (GOopMHpOBAaHHE HWHTEpPECa M CTPEMJICHHS OOYYalOIUXCS K HAy4YHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (POpMUpPOBaHHE
UCCJIeI0BATELCKOIO0 OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (GOpPMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (¢dopMHpOBaHHE YMEHUN OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKrX 3HAaHUM U HAYYHBIX JJOKA3aTEIbCTB;

e (GopMHpOBaHUE TIPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne ATUX Telield oOecTeunBaeTCsl PeleHueM CIASAYIOMMX 3a1ad B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
3IIEMEHTHI aCTPO(DU3HKHY;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBsCHEHHUsS] (PU3UYECKUX SBJICHUA B TPUPOAE H I TPUHITHUS
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIICHUS pa3IMYHBIX 3a7ad C SIBHO 3aJIaHHOU
bu3ndeckoil MOMAENBI0, 3aJad, MMOAPAa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3/laHne (PU3HIECKON MOJICITH, aJICKBATHOM YCIIOBUSM 3a]1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOIMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeay,

e OBJAJICHUE METOJAMH CaMOCTOSATEIIBHOTO IUIAHUPOBAHUSA U TMPOBEIACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaInH,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJbTaTa;

e CO3JIaHME YCJIOBHH sl pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanust otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpPEUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPaldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUsT J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. HaydHble mMeToApl MO3HAHUS OKPYKAIOLIETO
mupa. Posib DOKCriepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKux sABJICHUM M TpolieccoB. HayuHble TMMIOTE3BI.
@u3nyecKkre 3aKOHbl U TEOPUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBple M UHUQPPOBBIE H3MEPUTENIbHBIE MPUOOPBL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTb MEXaHWYECKOTO JBUXKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemelnienue, CKOpoCcTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajJbHOW TOUYKHM, UX MPOEKUUMHU HA OCH CUCTEMBI KOOPJIHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U TMEepeMEIICHUs
MaTepuaJbHON TOYKUA OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHre cBOOOHOTO MaIeHUs.

KpuBonuneinoe  nBuwxkeHue. J[BMKEHHE  MATEpUANIBHOW  TOYKHA IO
OKPY>KHOCTH C ITOCTOSTHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHAs
ckopoctb. [lepuon n yactora obparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TTepeaun.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOJHOTO MaICHHUSL.

Hanpasnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yueHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHNUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYAIIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBUKEHUs IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuniun  otHocurensHocTH  ['anmumnes.  llepswlii  3akoH  Hbrotona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUI MaTepUagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TeJa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MOAIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3MHOBOM 00pasiie, OT X AehopMariH.

HccnenoBanue yclnoBUM paBHOBECUS TBEPAOTO TeEld, HMEIOUIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpaAHEHUA 6 MEXAHUKE

Nmnynsc marepuansbHOM TOYKH (T€Na), CHUCTEMbl MaTe€pUATbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYyJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4yku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIpYyTO
nehopMupoBaHHOM  TipykuHBI.  [loTeHuManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTEHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHMEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo mOTeHIMATLHON YHEPTUN B KHHETHUECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHHYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKECHUS PE3UHOBOTO XKI'yTa.

Paznen 3. Moaexkyisipuast Gu3nka 1 TepMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJCHMCTBUSl 4YAaCTUL BellecTBa. MOJEnu CTPOEHHUS Ta30B, XUAKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeieil. Macca u
pa3Mepbl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHH HACaIbHOro rasza. AOCONIOTHasE TeMIiepaTypa Kak Mepa
CpEHEW KWUHETUYECKOM DJHEPruM TEIUIOBOTO JBWXKEHUsA dvactull rasa. Illkana
temneparyp KensBuna. I'a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHnueckne YCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE BellecTBa, (Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OmnbITel 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOILINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojienb, HILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne mMaccbl BO3JayXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKIY HapaMETPAMU COCTOSIHUS PA3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cTIOcO0BI e€ m3MeHeHus. KonudecTBo TeTioTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJEeallbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTsl npu Tenionepeaaye.

[lonsitue 00 aamabatHoM mporecce. llepBblid 3aKOH TEPMOAMHAMHKH.
[Ipumenenre mepBOTO 3aKOHA TEPMOJMHAMHUKHU K H3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruioBele  mamuHbl.  [IpuHOWNBI ~ JEWCTBHUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi HEPrUM B TEIUIOBBHIX MammHaX. Koaddumuent mome3Horo
nerictBusl TeruioBor MamuHbL. [lukn KapHo um ero kodpduumMeHT moyIe3HOro
JNENCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPHUMEHEHHME: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruu Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKH TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUICOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Ipy Terjionepeaaye.

OneiIT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3/YIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTEs] BHYTPEHHETO CrOPaHuUsi, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Mcnapenue u kuneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXHOCTh BO3ayXa. HaceblmieHHbld map. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOINUS CBOWCTB
kpuctamwioB. JKunkue xpucramwibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpucTayu3aius. Y aeinbHas Tersiora miasienus. Cyonumarus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuuecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.

CnocoObl n3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust v MiiaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepeHrie OTHOCUTENIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
OneKkTpu3aums Tel. OIJEKTpUYECKH 3apsa. JlBa Buaa dIEKTPUUYECKUX
3apsaa0B. [IpOBOOHUKH, TUAIEKTPUKKM W TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUs
ANEKTPUYECKOrO 3apsijaa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 31eKTpUYecKuil 3aps.
OnekTpuueckoe mone. Hanpsok€HHOCTh  anekTpuueckoro mnods.  [IpuHiun



CYIIEPIIO3ULINM DJIEKTPUUYECKUX TOJIEH. JIMHMKU HanpsKEHHOCTH JJIEKTPUUYECKOIO
HOJISL.

Pabora cun  anektpoctatmdyeckoro  mosis.  [loreHuman.  PasHoCTh
MOTECHIMANOB. [IpOBOAHMKM © JUINEKTPUKH B BICKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpoEMKOCTh IIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yeckrue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: DJIEKTPOCKOI,
AJEKTPOMETP, DAJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHUE SIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpOoBOHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannstii 31ekmpuyveckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Hcrtounuku Toka. Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COINPOTHUBIIEHUE BENIECTBA.
[TocnenoBaTenpbHOE, MapalIebHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABIKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 TOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAas  MPOBOAMUMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomyripoBOIHUKH. CoOcTBeHHas u MIpUMECHAas MPOBOJINMOCTH
oJynpoBogHUKOB. CBoOMCTBA p—n-miepexoa. [TlomynmpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpEBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHUS U MaTepuaa.

CmenanHoe CoOeIMHEHNE MPOBOJHUKOB.

[Ipsamoe w3MepeHHe DIIEKTPOABHXKYyIIEW cwibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune cMEmaHHOro COeIUHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue aiextposusa.

MexnpeaMeTHble CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (U3mMdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIHA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIUH HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, MKUIAKOCTEH U



ra3oB, J3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eocpagpusa: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS] B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpUaJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI IIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpogMHAMHMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3auMoaeuCTBHE  INOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOM uMHAYKUMM. [IpuHouMn cyneprno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JNMHWUNA MarHUTHOM
VHYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJAHMKA C TOKOM. KapTwHa JHMHWUW WHIYKIUA
MAarHuTHOIO IIO0JIA JUIMHHOIO IIPSMOIO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuna Amrmiepa, e€ MOJyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ Moly/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBiieHuE DJIEKTPOMAarHUTHOW MHAYKUMHA. IlOTOK BexkTOpa MAarHUTHOM
UHAYKOUU. OJEKTPOJABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOM
nnnykuuu Gapanest.

BuxpeBoe anekTpudeckoe moJie. OJIEKTPOABMKYINAs CWJIA HHAYKIHH B
IIPOBOJHMKE, JIBMXKYILLIEMCS IIOCTYNATENIBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[Ipasuno Jlenua.

NHayKTUBHOCTE.  SIBIEHME CAMOMHIYKLUHMH. OJIEKTPOABMKYILNAs CHJIA
CaMOMHIYKIIUH.

OHeprust MarHUTHOI'O ITOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: IOCTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHULl, UHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOT'O ITyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopericTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

HenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBrieHUE PNEKTPOMATrHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHME CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH ¢ TOKOM.

HccnenoBanue nercTBrs IOCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Paszpnes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KOJ1E€OAHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUS.
Mapmonnueckue konedanus. [lepuoa, yactora, amrummryga u (aza KoseOaHUM.
[IpyxuHHBI MagATHUK. MareMaTU4eCKUi MasATHUK. YpPaBHEHUE TApMOHUYECKUX
koneOanuii. [IpeBpaiiienrie HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHAIOTHS MEXAy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUU B UJICATILHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxarolux KoueOaHUsX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMAarHUTHBIE KOeOaHuUs.

Ilepemennpiii  TOK. CUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U
HaIpsHKEHUs.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTpeOICHUE AIIEKTPUIECKON
SHEPIUH. DKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3EKTpodHeprun. KynbTypa
UCIIOJIb30BaHUS AJEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoJeOATENbHOW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKUNA MAITHHK).



HaGnronenue 3atyxarmommx KoaeOaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUST OT BPEMEHU) IS
AIEKTPOMATrHUTHBIX KOJICOaHUA.

Pe3onanc mnpu 1moCIENOBATENIBHOM COEAWHEHWH PE3UCTOpa, KATYIIKH
VWHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIEPENAYH.

Vyenuueckuii sxcnepumenm, 1ab6opamopuvie padbonul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 IOCJIEAOBATENBHO
COEMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CxopocTtb
pacnpocTpaHeHuss W JJuMHA BOJIHBL [lomepedHble W TPOJOIBHBIE BOJIHBI.
WNuTepdepentus u nudpaxiins MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHUE, MOJsApU3alus, AUppaKuus,
uHTephepeHius. CKopocTb 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJIH. [I[pruMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHMnBl paguocsA3u U TeleBuaeHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPELBI.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuEMHUK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue u pacIpoCTPaHEHUE MONIEPEUHBIX U MPOIOIBHBIX BOJIH.

KoneOmtomieecs Te1o kKak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJO0N WU
4aCTOTOM KOJeOaHHIA.



UccnenoBanue CBOWICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpsmMonnHENWHOE pacHpoOCTpaHEHUE CBETa B
OqHOpOAHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LIser.

ColOuparomyie u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHia TOHKOM JuH3blL. IlocTpoeHne n3oOpaxeHUil B
coOuparomux U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeIUUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurtepdepennuss cera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMOIEHHS MaKCUMyMOB M MHUHMMYMOB B HHTEpP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunoHHas pemeéTka. YclIoBUE HaOIIOJIEHUS
[JIaBHBIX ~MAaKCUMYMOB TMpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, Jyla,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIeCKOIl, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpssMonuHeHOE pacHpOCTpaHEHUE, OTPAXKEHHE U IPEJIOMIICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

Uccnenosanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHInm cBera.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenue cnekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepenune nokaszaresns npeaoMIICHUs CTEKIA.
UccnenoBanue cBONCTB M300pakeHUM B JIMH3aX.
Habnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJBLHON TEOPUH OTHOCHUTEJIbHOCTH
I'paHuubl  MPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  I[locTynatel
CIICIIMAJIbHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIUI OTHOCUTEIHLHOCTH DUHINITECHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKPAICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ 3HCpFHCﬁ U UMITYJIbCOM pGHHTHBHCTCKOfI HJaCTHUIBI. 9H€p1’I/I$I
ITOKOAI.

Pasznes 7. KBanToBast pusuka

Tema 1. Dnemenmovlt K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu HOTOHA C €r0 YaCTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTe U uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doroaddexra. Ypasuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanunar
dboToarddekra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHYECKOE JICCTBHUE CBETA.

TexHrueckue YCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTOMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeIHETO (HoTodddeKTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuiO o -4acCTHII.
IlmanerapHas Mopnenb aroMa. lIlocrynarel bopa. M3nydyeHue u morioneHue
(GOTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHSA JHEPrUUM Ha Jpyroi. Buabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToOMa BOAOPO/aA.

BosnoBelie cBoiicTBa yactull. Bosnsl e bpoitns. KoprnyckynsipHO-BOTHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHuueckre yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenre IIVHBI BOJHBI JIa3epa.

HaOnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

Habmnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl sapa. OTKphITHE
paguoaktTuBHOCTH.  OmbiThl  Pesepdopma mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BrnusiHne pagnoakTUBHOCTH HA KMBBIE OPraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  mMozens  sapa
I'eiizenbepra—Banenko. 3apsaa sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH pPaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Anepuwnii peaktop. Tepmosineprsiii cuHTe3. [IpoGiaeMbl W IEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTHUIlbl. OTKPBITHE O3UTPOHA.

Metobl HAOJIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHbIE B3auMOIeHcTBHS. EMUHCTBO m3nueckoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M IIPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CY€TYMK MOHU3BUPYIOIINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBbIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTHUs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3mus, SpKHUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBUYKEHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHma U 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBH» JIA 3BE3J TJABHOM IMOCIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIEC NMPEJACTABICHUS O MPOUCXOXKACHUU U 3Boaronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiit Ilyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CoJsHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vyenuueckue nabnrooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUHN I ONpeNeNeHuUs MONOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CeBEpHOro MoJIylmapus U IpKUe 3BE3/bI.

HaGnronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O0o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTebHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOW KapTHHE MUPA, pOJib (PU3UUECKON TeopUun
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUIUYECKON KapTHHE MHpPA, MECTO
¢dbu3ryuecKoil KapTUHBI MHpPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUI O TIPUPOJIE.

MexnpeaMeTHble CBSA3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylIecTBIISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAay4HbId (akT, runoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuka: peumieHHE CHUCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCU KOOPAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTApPHBIX (QYHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eieHe TIONIAIN MIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »snekTpuueckue SBICHHS B JKUBOM MPUPOJE, KoyieOaTelabHbIE
JIBUKEHUS B KMBOM NMPUPOJE, ONITUYECKUE ABJICHUSA B )KUBOMW MPUPOJE, ICUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHAJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHWUWA DIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOrO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA II€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
COJIHeUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpEIHETO OOIIero
oOpa3zoBaHus (0a30BBIM YypPOBEHb) JOJKHO OOECHEUUTh JTOCTUKEHHE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOCXKJICHHH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONbITA U OMbITA JIEITEIBHOCTH B MPOIECCE pPeai3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIIbHOM JAEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TI'Pa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOM WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JEATENbHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
IPUCYIIETO (GU3NUSCKON HAYKe;



5) Tpy10BOI0 BOCTIMTAHMS:

UHTEPEC K pa3IinyHbIM cdepam npodhecCUuoHANbHOW JeATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCThH M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HUKY HA IPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00aTLHOTO
XapakTepa 3KOJIOTMYECKUX MpoOIieM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JCUCTBUU B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacuIdpeHre OImbITa JEATEIbHOCTH AKOJOTHMYECKON HaIpaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 QUBUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIHbHOCTH, TOTOBHOCTH B MpOlIecCe
u3ydyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jilornueckue aeicTBUA:
CaMOCTOSITeNTbHO  (hopMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIBbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M IMPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajiu3a WMEIOUIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIAM, OIIEHUBATh PUCKH MOCJEACTBUI AEATECIHHOCTH;
KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;
pa3BHBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUN )KU3HEHHBIX TTPOOJIeM.
ba3oBble ucciaenoBarTeabCKue JeCTBUA:
BJIaJICTh HAY4YHOM TEPMHUHOJIOTHUEH, KIIIOYEBBIMU MOHATUSMM M METOAAMHU
(bu3nuecKol HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATEIBCKON W MPOSKTHOM JEeITEIbHOCTH
B o0Onactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peIIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIBHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlUY, MPEOOPa30BaHUIO W TPHUMECHCHHIO B Pa3jUYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHUH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUYMHHO-CJIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIlIeHUs, HaXOAUTh apTYMEHTHI IJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYYCHHBIE B XOJIE PCIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
JESITETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIIHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HAaBBIKAMU TOJMy4eHUS WH(POpMaAIu (HU3UYECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOATEIHLHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAN0 WHGOOPMAIMK Pa3IUYHBIX BUAOB H (GOpM
IIPE/ICTABIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpeJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHW APTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX M OJTHYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACpPKAaHUS B Pa3MUYHBIX (opMarax cC
y4€TOM HazHAYCHHUS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aIiH.

KoMMyHHKATHBHBIE YHHBepPCcaJbHbIe YUeOHbIE NelCTBUA:
OCYIIECTBIISTH O0IIEHNE HA YpOKax (M3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAaHHEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOWM M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOImHUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh 1€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenensTh pojid ¢ YYETOM MHEHHU YYacCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHMKA KOMAaH/bI B
00IIMiA pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh HAEU C TMO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTaBJATh IJIaH PEIICHHS PAcUyE€THBIX M KaueCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOYTEHUM;

NaBAaTh OLICHKY HOBBIM CHUTYalLHsIM;

pacMpsATh paMKH y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JaCTH
(U3HKHM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LENSAM;

BJaJ€Th  HABBIKAMM  IO3HABATENbHON  pedieKCHud KaKk  OCO3HAHMS
COBEpILAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJbTaTOB U
OCHOBaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCUH ISl OLIEHKH CUTyalluH, BhIOOpa BEPHOIO
peueHus;



YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPH aHAIW3Ee pe3yIbTaToB
NEeSITENHHOCTH;

IpPUHUMATH ce0sl, MTOHUMAst CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TIpU aHalM3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIUOKH.

B mporecce mocTrKeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe s ypOBHS CpeaHEero ooOimero oOpa3oBaHUs y OO0ydYaroImUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIJICKT, Ipe/oJararoIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOIICH CTPEMJICHUE K JTIOCTHXKCHHIO 1ETH U
yCIIeXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOUYAIOIICH CITOCOOHOCTh MOHUMATh AYMOITMOHAIILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaNBATh OTHOIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U pa3peIiaTh KOHPIUKTHI.

IHPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU EATEIIbHOCTH JIFOACH;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHUalibHasl TOUKa, MHEpUUaIbHas cUcTeMa OTcu€Ta, abCOIMIOTHO TBEPIOE TEIIO,
WJICaIbHBIN Ta3, MOJEIH CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIIeHnH (PU3NYECKUX 3a]1a4;

pacno3HaBath (pU3NUYECKHE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHs,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBMKEHUE, CTPOCHUE KUAKOCTEN
¥ TBEPJIBIX TEJ, U3MEHEHHE 00bEMA Tell MPU HarpeBaHUM (OXJIAXKICHUH), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIYKHOCTh BO3/lyXa, OBBIIICHUE ABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
coCcyze, CBSI3b MEXIy MNapamMeTpaMyd COCTOSIHHMS ra3a B  H30MpoLeccax,
ANEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OIMHCHIBATh MEXAHWYECKOE JIBHKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIICHHE, CKOpPOCThb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHUHUAIbHAS SHEPIrusi, MEXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €IUHHIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOro IBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA(G(DUIIMEHT TMOJIe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTaTelsl; MNpPH OMUCAHUU
NPaBUWIBHO TPaKTOBaTh (U3UYECKUH CMBICT HCHOJB3YEMbIX BEIMYUH, HX
0003HAaUeHUd W E€AUHULBI, HAXOJAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(GU3NYECKYyI0 BEIUYUHY C APYTUMU BEIMUUHAM;

ONKCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE
siBJICHUS (IIPOLIECCHI), UCTIOJIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
ANEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD MMOJIS, MMOTEHIHA, PA3HOCTh MOTEHIUAJIOB;
OpU ONHCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3YyEMBIX
BEITMYHMH, MX OOO3HAYCHUS W EIUHHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJTUYHUHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasindarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS MX OE30MACHOTIO MCIIOJIb30BAHMS B
IIOBCEIHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
(GopMmynupoBaTth mpoOieMy/3ajauyy M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O00OpYAOBaHHWS, MPOBOAWTH OMBIT U
bopMyIIHpPOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCMOJIb30BaTh HU3BECTHBIC
METO/Ibl OLIEHKH MOI'PEUIHOCTEN U3MEPEHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYCCKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUJIe Tabuull U TpaduKOB, JAeJIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

co0nroAaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HUCCIIEI0BAHUMN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemats pacuéTHble 3aJaud C $BHO 3aJaHHOW (DHU3MUECKOH MOJENblo,
UCTIONB3YS (PM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 33729
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBIE ISl €€ peIlleHus, NMPOBOJUTH PAcu€Thl M OLIEHWBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 33aU: BHICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
[ETIOYKY PaCCYyXJCHUW C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTOJb30BaTh  MpPH  pEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABICHUS yYeOHOW U HAYYHO-IOMYJISIPHON MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCTIONb30BaTh TEOPETUYECKHE 3HaHWs MO (PU3MKe B MOBCEAHEBHON JKU3HU
JUIsl o0ecriedeHus: 0€30MaCHOCTH MpU OOpaILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 3JI0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAKOIIEH Cpee;



paboTath B TpYIIE C BHIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO paCHpeNesaTh OO0S3aHHOCTU U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POopMHUpOBAHUHU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUDA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO Sipa MpU PEIIeHUU (PU3UUECKUX
3ajad;

pacrno3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3MKHU: AJEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUSI TOKAa, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPEIOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCIEPCHUS CBETa,
dboTornexrTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHE,  DJICKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cpel) U
3JEKTPOMArHUTHBIE SIBJICHUS (MPOLECCHI), UCMONB3Ys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKIHMS MarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO TMOJeH, MEpPHOoJl U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsi U CHJIa TOKa B IIpoLecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CHUJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DUIUUYECKUUN
CMBICTT HCIOJB3YEMBIX BEJIMYMH, HX OOO3HA4YeHUS W CIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3Y
(du3nuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpPU OINKUCAHUM MPABUIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
UCIIOIb3YEMbIX BEIWYUH, MX OO0O3HAYCHUs] U €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIIONB3Ys (U3HUECKHUE
3aKOHBI W MPUHIMIBL: 3ak0oH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJIUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTEHHa s doTtodrddexra,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAHEHUsI MMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHHUs MacCOBOrO YHCIA, MocTynaTrsl bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOe BBIPAKECHHE W YCJIOBHUS (TPaHUIBI, OOIACTH)
IPUMEHHMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl Jlopenna;

CTPOUTh W ONKCHIBATH HM300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBath mpodieMy/3agady M TUNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBAaHUS, MPOBOAUTH OIBIT U
(dbopMyIMpOBaTH BHIBOJIBI,

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, MTPU
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKHU MOIPEMIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUYHUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUH: TMPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJIUIl U
rpadMKoOB, JeJIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOnroaaTh mpaBuiia 6€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUMN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
NESTENLHOCTH C MCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOWCTB M J1AOOPATOPHOIO
000pyoBaHUS,

pemiatb pacu€THble 3aJa4d C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (OPMYIIHI,



HEOOXOAUMBbIE JUIsl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEaIbHOCTh
HIOJIy4YE€HHOT0 3HauY€HUs (PU3NUECKON BEIINYUHBL;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUN C OMOpPOM HA HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y TPEICTaBIICHU YYEOHOW M HAay4YHO-NMOMYJSPHOM MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyto HH(OPMAILIUIO;

OOBSCHATh TPHUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX O€30IaCHOIO MCHOJIb30BAaHUS B MIOBCEHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAaMH, JIJIsi COXPAHEHHUS 30POBbsl U COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO
MOBEJICHUSA B OKPYKAIOIIEH Cpee;

paboTaTb B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJJOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE PACCMAaTPUBAEMOM TPOOIEMBI.
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NMporpamMmbl padoThI padoTbI
pecypchbl
Pazgen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®dusuka ¥ METOIBI ) bubmuoreka [JOK
' HAY4YHOTO MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
AHEMATHI hitps://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2
Husamuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [JOK
' MEXaHUKE https://m.edsoo0.ru/7f41bf72
Uroro no pazaeny 18

Paszpen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMUKA

OCHOBBI
3.1 MOJIEKYJIIPHO 9 1 bubmorexa HOK
' yp . https://m.edsoo.ru/7f41b£72
KHHETHYECKOU TEOPHH
39 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 ArperaTHblie 5 bubmuoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

COCTOSIHUSI BEIIECTBA.
®da3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmorexa [JOK
41| Snexrpocrarinka 10 https://m.edsoo.ny/7f41bf72
[TocTostHHBIM
49 AJIEKTPUYECKHUM TOK. 12 bubnunorexa [JOK
' Toku B pa3iInyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
PesepBHOE BpeMst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KoaunuecTBO yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/m | ¥ TeM NpPorpamMmmsbl Bceero oOpa3oBarte/ibHbIE
padoTsbl padoThI
pecypcbi
Paznea 1. QJJIEKTPOJINMHAMMUKA
MarsuTHoOg II0JI€. BuG LIOK
nOInoTEeKA
1.1 11 1
DIEKTPOMATHHTHA 3 https://m.edsoo.ru/7f41¢97¢
WHTYKIAS
Hroro no pazneny 11
Pa3gen 2. KOJIEBAHUS U BOJIHBI
Mexanndeckue u
2.1 3JICKTPOMAarHUTHBIC 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41¢97¢c
KOJIeOaHHsI
29 MexaHHYeCKHE U 5 | bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [JOK
2.3 0) 10 3
frruia https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIITMAJILHOM TEOPUH OTHOCUTEJIbBHOCTH

31 OCHOBBI cieIIUATIBHOM 4 1 bu6mmoreka [IOK
. TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4

Pa3zgea 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

41 DJIeMEHTHI KBAaHTOBOU 6 bubmuoreka [JOK
' ONTUKU https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.2 C 4
TpocHHe atoma https://m.edsoo.ru/7f41¢c97¢
bu6mmoreka [JOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

51 DJIeMEHTHI aCTPOHOMUU U 7 ) bubnuoreka [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE
bub6mmorexa [JOK
0.1 Obobmaromee nosroperme 4 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




INHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosnuecTBO yacoB Dl1eKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTuueckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThbI
pecypcsbl
dusuka — HayKa 0 IPUPOJIE.
1 Hayunrie MCTZ Bl HOEH;)HI/I;I 1 bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u MmecTo pus3uku B
OPMHUPOBAHUH COBPEMEHHOMN
2 ga quoI;I KapTHUHBI I\fI/I a, B 1 bubnmorexa [TOK
y pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeATEIBbHOCTH
JroAeH
Mexannueckoe IBUKEHHE.
OTHOCHUTENHLHOCTD
3 MEXaHUYECKOTO JIBMKCHUS 1 bubmmorexa [IOK
A ’ https://m.edso0.ru/ff0c3508
[Iepememenue, CKOpOCTS,
YCKOpEHHUE
4 PaBHOMEpHOE MPSMOTMHENHOE | bubnmoreka [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | bubnumoreka [IOK
NPSIMOJIMHEHHOC JIBHYKCHUE https://m.edsoo.ru/ff0c372e
CB00OO0IHOE MaJeHHE.
6 VckopeHue cBOOOIHOIO 1 bubmiorexa LHOK
p A https://m.edsoo.ru/ff0c39cc
majgcHus
7 KpuBonuneiiHoe 1BUXeEHUE. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBrm>keHne MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyuHIKII OTHOCUTEIBHOCTH
lNanunes. MaepuuanbHble

Bbu6mmoreka [JOK

8
cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuina. [Ipunuun

9 Cylepro3uiuu cui. Bropon’ bubnunoreka [JOK
3akoH HproToHa s https://m.edsoo.ru/ff0c3be8
MaTepHAIbLHOU TOUKH

10 Tperuu 3akoH HeroToHa Jy1st bu6mmoreka [JOK
MaTEpUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOIO TATOTEHUS.

11 Cuna tsoxectu. [lepBas bubmorexa [IOK

P https://m.edso00.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuneHnt

13 TpeHust. Cuiia COpoTUBIEHUS bubnuoreka [IOK
IIPH IBVDKCHUH TeJa B https://m.edsoo.ru/ff0c3{76
YKUJKOCTHU WM Ta3e
[ToctynarenbHoe u
BpallaTebHOE JBUKEHUE

14 a0COIOTHO TBEPIOTO TENa. bubnnorexa [JOK
MowmenT cuisl. [lneuo cumel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 NmMnynsc MaTepuanbHOU TOUKH, bubnuorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cuibl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeakTtuBHOE ABM>KEHNE

https://m.edsoo.ru/ff0c43d6

16

PabGoTa 1 MOIIIHOCTH CHITBI.
Kunernueckas sHeprus
MarepualibHON Touku. Teopema
00 U3MEHEHNN KI/IHGTH‘ICCKOIZN
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas 3HEprus.
[ToreHumanpHas sHEprust
ynpyro aeGpopMUpoOBaHHONU
npykunbl. [loTeHnmanbpHas
SHEPTHs TeJla BOIN3U
MOBEPXHOCTH 3EMJTU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[TorenumaneHble 1
HETMOTEHIMaIbHbIC CHITbI. CBS3b
paboThl HEMOTEHITUATBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPTUU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIbI C U'BMCHCHUEM
MEXaHUYECKOM SHEpruu Tena Ha
pUMepe PacTKEHUS
PE3UHOBOIO KIyTa»

20

KonTponbnas pabora no teme

bu6mmoreka [{OK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbBI COXpAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
teopun. bpoyHoBckoe
newkenue. Juddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHHUS U
B3aMOJICUCTBUS YaCTHII
BelecTBa. Mojaenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
TEN

23

Macca monekyn. KonnuectBo
BemecTBa. [locTosgHHas
ABoraapo

24

TermoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanpusiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTHUH JIBUKEHUSI MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0cS511e

27

3akon JlanpToHa. I'a30BEIe
3aKOHBI

28

JlaGopaTopHnas pabota



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«Hccnenosanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay»

I/Isonpoueccm B UACAJIbHOM I'a3€

29 U ux rpaduyeckoe bubmmorexa [IOK
P https://m.edsoo.ru/ff0c570e
MPEJCTABICHUE
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYCCKOU CHCTEMbI
30 U CIIOCOOBI €€ U3MCHEHHS. bu6mmoreka [JOK
KomuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BryTtpeHnHss sHEeprus
OJHOQTOMHOTO HJICAJIbHOTO Ta3a
31 Bunpl Teronepenadu bubmotera [IOK
A e https://m.edsoo.ru/ff0c5c36
VY ienbHas TEMI0EMKOCTh
1 BenecTBa. KonmuecTBo TEIIoTH bubmuoreka [JOK
IIpH TEIIoIepenaye. https://m.edsoo.ru/ff0c5¢36
AnnabaTHBIN mporecc
IIepBblil 3aKOH TEPMOJUHAMUKHI
33 1 ero MpUMEHEHHE K bubmotera [JOK
P https://m.edsoo.ru/ff0cSefc
U30IpoIeccam
Heob6patumocTh MporieccoB B
34 npu (I)3 e. Bropoit I3)a1<0H bubmotera [JOK
pHpoe. P https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHU
15 [Tpunmun nevicreus u KI1/{ bubnnorexa [HOK
TETJIOBOW MAalllHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT[
37 DKosornyeckue npoodIeMbl



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOPHEPTeTUKHI

O06o06marmuii ypok
38 ((MOJIL:K 111: Hazlllzlmslxnca Bubmmorexa LIOK
yip ' https://m.eds00.1u/ff0c6938
OCHOBBI TEPMOTUHAMUKI
KonTponbHas pabota mo Teme
39 «MonexynsipHas (puznka bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKID)
[TapooOpazoBanue u
40 KoHJeHcanus. Mcnapenue u bubmorexa HOK
A 1A P https://m.edsoo.ru/ff0c63b6
KUTICHHE
AOCONIOTHAS 1 OTHOCHUTEIIbHAS
41 BJI&KHOCTh BO3lyXa bubmorexa HOK
OAYXA. https://m.edsoo.ru/ff0c64d8
Haceimennsiii nap
TBepnoe teno.
Kpucranmmaeckue u amopdabie
47 Tena. AHM30TPOITUSI CBOUCTB bubnnorexa [JOK
KpucTamios. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbIE
MaTepHuabl
[naBnenue u KpUCTATIU3ALMSL.
43 VaenbHas TEIIOTa TIIaBICHUS bubmorexa HOK
a ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuoreka [JOK
44 v 0
PABHCHHE TEIIOBOTO hastarca https://m.edsoo.ru/ff0c6820
DeKTpu3aIus Tel.
45 DrexkTpudeckuu 3aps. [Isa bubmmorexa [TOK
p DAL https://m.edsoo.ru/ff0c6bcc
BH/JIA DJICKTPUYECKUX 3apsiI0B
46 [IpoBOIHUKHU, TUBTEKTPUKHU U bubmuoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

TOJTYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS AJIEKTPUYECKOTO
3apsna

https://m.edsoo.ru/ff0c6bcc

B3anmMoencTBue 3apsioB.

. bu6mmoreka [IOK
47 3akoH Kynona. ToyeyHbIn
Y . https://m.edsoo.ru/ff0c6eed
3JIEKTPUUYECKUU 3Pl
Hampspokennoctsb
AJIEKTPUIECKOTO TTOJIS.
48 ITpuHIun cymeprno3suuu bubnmorexa [IOK
pHHK yrep LIV https://m.edsoo.ru/ff0c6df2
AJIEKTPUICCKUX ToJieu. JInHum
HaIpPsHKEHHOCTH
Pab6ota cun
49 3JIEKTPOCTATUYECKOTO MOJISI. bubnmoreka [JOK
ITorennuan. PasHocThb https://m.edsoo.ru/ff0c6100
MIOTEHI[UAJIOB
[IpoBOAHMKY U AMDIIEKTPUKHU B
50 3JIEKTPOCTATHUECKOM IIOJIE. bubnmoreka [JOK
JwuanekTpuyeckast https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bubnmoreka [JOK
51 OnexTpoeMKoCcTh. KoHIencaTo
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh IJIOCKOTO
52 KOHJIeHCcaTOpa. JHEPrUs bubmorexa HOK
A pa. p https://m.edsoo.ru/ff0c72¢0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGoparopHas paboTa
53 "H3MepeHue 31eKTpOEMKOCTH
KOHJieHcaTopa"
54 [Tpuniun nericTBus u



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

MpUMEHEHHEe KOHIEHCATOPOB,
KOTIMPOBAJILHOTO amIiapara,
CTPYHHOTO MTPUHTEPA.
DreKTpocTaTHYecKas 3alluTa.
3a3eMIIeHHE 3IIEKTPONpUOOPOB

DIIEKTPUUYECKUH TOK, YCIOBUSA
€ro CYIIECTBOBAHHS.

55 ITocTosunsl Tok. Cuna Toka.
Hanpsixenue. ConpoTuBieHue.
3akon Oma aJig yyacTKa 1enu
IlocmenoBarenpHOE,
napajuieIbHOE, CMEIIaHHOE
56 COEMHEHHE IIPOBOJIHUKOB. 0.5 bubnunorexa [JOK
JIabopatopHas pabora ' https://m.edsoo.ru/ff0c7410
«3y4eHune cMeIanHoro
COCIMHEHUS PE3UCTOPOB»
PaboTa 1 MOIITHOCTH
57 3JIEKTPUUECKOI'0 TOKa. 3aKOH bubmorexa LOK
P ' https://m.edsoo.ru/ff0c7838
[xoyns-Jlenna
3axod OmMa i1 MOJTHOU
(3aMKHYTOI) 3JIEKTPUYECKOM
uenu. Kopotkoe 3ambikaHue.
bubmuoreka [JOK
58 JlaboparopHas paboTa 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C ncrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
PesepBHrlii ypok. KonTpoiipHas
P P P bubmuoreka [JOK
59 pabora 1o Teme

"DnexTpoauHamMuka' /

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

Bcepoccniickas mpoBepoyHast
pabota

O6o06maromuit ypok
«DNeKTpoANHAMHKAY /

Bbu6mmoreka [JOK

60 Bcepoccniickas npoBepoyHas https://m.edsoo.ru/ff0c88be
pabota
DNEeKTpOHHAs IPOBOJIUMOCTb
TBEP/IbIX METAJIIOB.

61 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.

CBepXIIpOBOIUMOCTh

2 DNEeKTPUYECKUH TOK B BAaKyyMe.
CBOWMCTBA HIIEKTPOHHBIX MTYyYKOB
[ToxynpoBoaHuKH, UX
coOCTBeHHAs! ¥ IPUMECHAs

63 poBOAUMOCTh. CBOUCTBA p—N- Bubmmorexa LHOK

https://m.edsoo.ru/ff0c84ae

nepexoaa.

[TomynpoBoAHUKOBBIE TPUOOPEI

DJEeKTPUYECKUH TOK B

o | e

https://m.edsoo.ru/ff0c82ba

DIIEKTPOIUTHYECKAS

Jccolanus. DIeKTPOoIIn3

DJEeKTPUYECKUH TOK B Ta3ax.

65 CaMOCTOSTENbHBIN 1 bubnnorexa [HOK
HECaMOCTOSITEIIbHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. Ilnazma

66 DNeKTpUYECKHe MpUuOOpPHI U bubmuoteka [{OK



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOMCTBA U UX MPAKTUICCKOE
npuMeHenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc

KonTponbHas paboTa 1mo Teme
«Inekrpocraruka. [locTosHHBIN

67 | bubmuoreka [JOK
3NeKTprYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

Peze 1 VPOK.
68 06061; B};II)(I)H }I]/Ir;l . OK I10 TEMaM 1 Bubmiorexa OK
HHatotiH yp https://m.edsoo.ru/ff0c8f6¢
10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaunuecTBo yacos D1eKTPOHHBIE
Ne ara ungposbie
Tema ypoka Kourpoasbnsie | IlpakTnyeckue A bp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThl padoTsbl
pecypchl
[TocTOsITHHBIE MArHUTHI U X
B3auMojieiicTBue. MarautHoe
| nose. BeKTop MarHuTHOM 1 bubmorexa OK
' p . https://m.edsoo.ru/ff0c9778
UHAYKUUU. JINHUY MarHUTHOM
WHIYKIUU
MarnuTHO€e noJje TpOBOJHUKA
) ¢ TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
BzaumopeiicTBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHnas pabota
bu6mmoreka [IOK
3 «3yyenne MarHuTHOTO MOJIs 1 1
https://m.edsoo.ru/ff0c98fe
KATYLIKU C TOKOM»
JleficTBMe MarHuTHOTO IOJISI Ha
MIPOBOJHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHas pabora | 1 bu6nuoreka [IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JlelicTBre MAarHUTHOTO TOJISI HA
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa LIOK

yactuny. Cuna Jlopenua.
PaGora cunsl Jlopenia

https://m.edsoo.ru/ff0c9df4
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https://m.edsoo.ru/ff0c98fe
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SHGKTpOMaFHI/ITHaﬂ HUHAYKIUS.
IToTok BekTOpa MarHUTHOM

6 uHaykiuu. JJ1C uHayKImu.
3aKOH 3JIEKTPOMarHUTHOMN
uHaykuuu Papanest
JlaGopaTopHnas pabota
7 «HccnepoBanue sIBICHUS bubmmorera [TOK
. https://m.edsoo.ru/ff0cal 50
3JIEKTPOMArHUTHON MHIYKIUW»
NunyxTuBHOCTS. SIBIEHNE
camounaykuuu. IJ1C
g CaMOUHAYKIMHU. DHEPIHsl bubnuorexa [JOK
MAarduTHOIO MOJI KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
rnoJje
TexHuueckue yCcTpoicTBa 1 UX
MIPUMEHEHHUE: MTOCTOSIHHBIE
9 MarHuThl, 3JI€KTPOMArHUTHI,
3JIEKTPOJIBUTaTEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTUIl, MHAYKIIMOHHAS TeYb
O6o0maromuii ypok
10 «MarElI/ITHI(I)Ie HO)J/'II:)C. bubmorexa HOK
https://m.edsoo.ru/ff0cab82
DNeKTpOMarHuTHast UHIYKIUS
KontponbHas paboTa mo Teme
11 «MarauTtHoe noJe. bubmorexa OK
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHasi UHIYKIUS»
CB0OOIHBIE MEXAHUYECKIE
12 KojeOanus. 'apMmoHHYecKre bubmorexa HOK

KoseOaHusi. YpaBHEHUE

https://m.edsoo.ru/ff0caf06
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TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

13

JlabopaTtopHnast pabota
«HccnegoBanne 3aBUCUMOCTHU
Tepro/Ia MaJIbIX KOJIeOaHuit
rpy3a Ha HUTH OT JUTMHBI HUTH
1 MaccChl Tpy3a»

14

KosnebareabHbIH KOHTYP.
CBoOoanbie
3JIEKTPOMArHUTHBIE KOJICOAHMs
B HJE€aIbHOM KOJIe0aTEeILHOM
KOHTYpE. AHAJIOTHS MEXTY
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHUSAMU

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B
U7eanbHOM KoJiebaTeTbHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarumx
KosieOaHusX. BolHyKIeHHBIE
MeXaHUYECKHe KoueOaHusl.
Pe3onanc. BeinyxaeHHbIe
OJICKTPOMArHuTHBIC KOHe6aHI/I$I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMEeHHBIN TOK.
CuHycouIaIbHbIN
NIePEMEHHBIM TOK. MOIITHOCTb
MEPEMEHHOT0 TOKa.
AMILIUTYTHOE U JICUCTBYIOIIICE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
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3HA4YCHUEC CUJIBI TOKA U
HaITPs>KCHUA

18

Tpanchopmarop.
[IpousBoacTBo, nepenaya u
noTpedIieHne EKTPUIECKON
SHEPTUu

19

YCTpOoUCTBO U MPAKTHUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MEPEMEHHOTO TOKA, TMHHUI
JNeKTponepesayd

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU ITPU
IIPOM3BOJICTBE
anekTposHepruu. KynbTypa
UCTIOJIb30BaHUS
AJIEKTPOIHEPTUHU B
[MOBCEIHEBHOM XKU3HU

21

MexanndecKre BOJHBI,
YCJIOBHUS paclpOCTPAHECHUSI.
ITepuon. CxkopocTh
pacnpoCcTpaHeHUs U JJIMHA
BOJIHBI. [Tonepeynsie u
MPOJI0JIbHBIE BOJIHBI

bu6morexa [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKka. BoicoTa
ToHa. TemOp 3ByKa

bub6morexa [JOK
https://m.edsoo.ru/ff0cccOc

23

9HeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBa M cKopocTh. [lIkana
OJICKTPOMAardiMuTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
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[IpuHIHATIBI panoOCBA3U U

24 TeneBuaeHusd. Passutue
cpencTB cBs3u. Pagmonokarus

25 KonTtponpHas pabora bubmuorexa [IOK
«KonebaHust 1 BOJTHBI https://m.edsoo.ru/ff0cc6£8
[IpssMonuHenHOe

2% pacnpocTpaHEHHUE CBETA B bubnuoreka [IOK
OAHOpOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHbI

7 oTpaxkenus ceerta. [loctpoenue bubmmorexa [JOK
U300paKEHUH B IFIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenne ceera. [lonnoe

)3 BHYTPEHHEE OTPAKEHUE. bubmuorexa [IOK
[IpenenbHbINA YToi MOJIHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPaKEHUS
JlaGopaTopHnas pabota

29 «3mepeHue nokasaresns bubmorexa HOK

https://m.edsoo.ru/ff0cd67a

MPEJIOMJIEHUS CTEKIIa»
JIunzsl. [TocTpoenune

30 n300pakeHHil B TUH3E. bubnuotexa [JOK
®dopmyJsia TOHKOH JINH3HI. https://m.edsoo.ru/ff0cddle
VBenuueHue IMH3bI
JlaGopaTtopHnast pabota

31 «Hccnenosanue cCBOUCTB
n300paKeHH B TUH3AX)

32 Hucniepcus cBera. CrioXHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTas Oenoro cBera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne aucnepcuu
CBETa»

Wurepdepenuus crera.

bu6mmorexa [JOK

33 Judpakuus ceta.
.. https://m.edsoo.ru/ff0ced22
HudpakuronHas pemeTka
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOps U
35 YCTPOMCTBA U YCIOBHS MX
0e30macHOTO MPUMEHEHUS
['panu1ipl MpUMEHUMOCTH
16 KJIACCHYECKOU MEXaHUKH. bubmuorexa [JOK
[TocTynatel cienuaaIbHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh
17 OJIHOBPEMEHHOCTH. bu6mmoreka [JOK
3aMeIJIeHUe BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpalleHHE JITTUHBI
DHeprus U UMIYJIbC
18 PEIATUBUCTCKON YACTHIIBI. bu6mmorexa [JOK
CBsI3b MacChl C SHEPTUCH U https://m.edsoo.ru/ff0cfc68
HAMITYJIbCOM. DHEPTHUS TTOKOS
KonrtponsHas padora «OnTuka.
39 OcHOBBI cIeNMAIbHON Teopun bubmmorexa [JOK
https://m.edsoo.ru/ff0ct610
OTHOCHUTEIILHOCTHY
40 ®otonsl. opmyna I1nanka. bubmuoreka [{OK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTkpbITHE U HCCIEN0BAHNE

bu6mmoreka [JOK

41 otoddekra. O A.T.
porospext TIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHb! poTo3ddexra.

4 YpaBHeHUE DHHIITEHHA JUISI bubnmorexa [JOK
tbotorddekra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanunay Gorodaddexra
JaBnenne ceera. OnbiThl I1. H.

43 JleGenneBa. Xumudeckoe bubmorexa LHOK

. AeBa. https://m.edsoo.ru/ff0d04a6
JICUCTBHE CBETA
TexHu4eckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:

44
(dhoToseMeHT, (HOTOIaTUHK,

COJIHEUHas OaTapesi, CBETOIHO]]
Pemmenue 3agayq mo reme

45 «DJIeMEHThI KBAaHTOBOM bubmmorexa [IOK

https://m.edsoo.ru/ff0d0302
OTITHKW»
Mogaens aroma ToMcoHa.

46 OmnbrTel Pesepdopaa no bubnmoreka [JOK
pACCESTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
IlnanerapHas Mozenb aToMa

bu6mmorexa [JOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0d0afa
H3nydenue u norioneHue
43 (hoTOHOB MpU Nepexojie aToMa bubmmorexa [JOK

C OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buabsl ciekTpoB

https://m.edsoo.ru/ff0dOafa
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49

BotHOBBIE CBOMCTBA YacTHII.
Boubl e bpowis.
KopnyckynsipHO-BOTHOBOU
nyaiu3M. CIOHTaHHOE U
BBIHYKJICHHOE HU3JTy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pe3epdopaa mo
OIIPEICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CpowuctBa anbda-, 6era-,
ramma-u3inydeHus. Bnusaue
PaAMOAKTUBHOCTH Ha KUBBIC
OpTaHHU3MBI

52

OTKpBITHE IPOTOHA U
HeuTpoHa. M3orombl. Anbda-
pacnaa. DJICKTPOHHBIA U
MTO3UTPOHHBIA OETa-pacmal.
I'amma-u3nyueHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3H HYKJIOHOB B
anpe. SinepHsle peakuuu.
Snepubid peaktop. [Ipodiemsr,
MEePCIEKTUBBI, IKOJIOTHUESCKHE
ACTICKTHI SIIEPHOU SHEPTETHKH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTUIIBI.
OTtkpbITHE TO3UTPOHA. MeToabI
HAOJII0/ICHUS U pErUCTpalvu
3JIEMEHTAPHBIX YACTHII.
Kpyrasrii cTon
«DPyHAaMEHTAIbHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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B3aUMO/IeUCTBUS. ENMHCTBO
(U3NUECKON KApTHHBI MHPay

55

DTanbl pa3BUTHS ACTPOHOMUH.
[IpukiagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. Bup 3B€31HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUAUMOC
nexenne. ConHeunas
crucrema

56

Comnnue. ConHevHas
aKTUBHOCTL. McTOUHUK
sHeprun CotHIa U 3BE3]T

57

3BE3/b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM MOCIIEJI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU H IBOJIOIIH
ConHua u 38€31

58

Meunbid [1yTh — Hamma
TI'amakTuka. Ilonoxxenue u
nsmkenne CoHia B
T'amakTuke. I"anakTuku.
UYepHble ObIpHl B Apax
rajIaKTHK

59

Bcenennas. PasOeranue
ranaktuk. Teopus bonbiioro
B3pbIBA. PenmukroBoe




n3nydyeHue. MerarajnakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHHU

61

KonTponbHas pabora
«INEeMEeHThI aCTPOHOMHH U
acTpOU3UKID)

62

O6o0matromuii ypok. Posb
(bU3UKHM U ACTPOHOMHH B
9KOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLMaIbHOM
U 3THYECKOU chepax
JIeSTECIIBHOCTH YeJIOBEKa

63

Ob6o06maromuit ypok. Posis u
MeCTO (PU3UKU U ACTPOHOMHHU B
COBPEMEHHOM HAY4YHOHN
KapTUHE MHpa

64

Ob6o06maromuit ypok. Posb
(u3nvecKoit Teopuu B
(hopmMupoBaHUU
npeCTaBIeHUN O PU3NIECKOI
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
(u3nYecKoil KapTUHBI MHpa B
00I1eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE

66

PesepsHbIil ypok. MaruutHoe
noJie. DJIEKTpOMarHuTHas




WHIYKIUA

PesepBHblIii ypok. OnTuka.

67 OcHOBBI cIENIMAIbHON Teopun 1
OTHOCUTEJIbHOCTH
Pesepnblii ypok. KBanroBas
bubnuoreka [JOK
68 (u3uKa. DIeMeHTHI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHH U acTPOPUNKU
OBIIEE KOJIMYECTBO HYACOB 68

[10 IIPOT'PAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero o0pa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TIpUMepax poidb H MeCTO (UMK B
(bopMHpPOBaHUN COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH

Jonen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHUS] U3yUYEHHBIX (PU3MUYECKUX MOJIEIECH:
MarepuaiabHasi TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPJIOE TEIO, UCATBHBIN ra3; MOJECIN CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJN, TOYEUHBINM HJIEKTPUUECKUN 3aps] — MpU PEHICHUH

(bHSH‘lCCKI/IX 3aJa4

10.3

Pacno3HaBaTh (usnueckue sBieHUs (IPOIECCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpHH
CTpOEHHUs BEHIeCTBA W  JJIEKTPOJUHAMHMKH: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJUHEIHOE JIBIKEHUE, CBOOOJTHOE TaJeHue
T€J, IBW)XKCHUE II0 OKPYKHOCTH, WHEpLHs, B3aUMOJECHUCTBUE TEII,
mud¢y3us, OpOYHOBCKOE JBM)KEHHE, CTPOEHHE IKHMIKOCTEH U
TBEPABIX  TeJl, U3MEHeHHe o0béMa Ten TMNpuU  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCMApEHUe, KOHJEeHCAllus,
IJIaBJICHUE, KPUCTAJUIM3AlUsA, KWUIICHUE, BIIAXKHOCTb BO31yXa,
MOBBIIICHNE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXAY MapamMeTpaMH COCTOSHMS Ta3a B H30IpOLEcCax;

QJICKTpU3aluA TCI, B3aUMOJICHCTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, MCIONb3ysl (U3HYEcKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, IIEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MMIYJbC Tela, KUHETHUYECKas DHEprus,
NOTEHIMAJIbHAsL JHEpPrus, MexaHudeckas paloTa, MexaHU4YecKas
MOIIHOCTb; P OMMCAHUH MPABUIBHO TPAKTOBATh (PU3HMUECKUIA CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUeHHs] M €AWHUIIBI, HAXOJIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (U3UUECKYIO BEIMUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnuceIBaTh H3YUYCHHBIC TCILJIOBLIC CBOMCTBA TE€JI M TEIJIOBEIC




SBJICHHSI, WCIOJIB3ys (HU3WYECKHME BEJIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeIHss KHHETHYeCKas JHEePrus XaoTHYECKOTro
IBIDKEHUS MOJIGKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dJHeprus, pabota Ta3a,
KO3(UIMEHT TMOJE3HOTO MEWCTBUSA TEIUIOBOTO JIBUTATENs; MpHU
OTIHICAaHUU MIPaBUIBHO TPaKTOBaTh busngeckuit CMBICIT
UCIIOJIB3yeMBIX BEIMYMH, UX OOO3HAUYCHHS WM EIUHUIbI, HAXOJUTh
(bOopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEIMYUHY C IPYTHMH

BEIIMYUHaAM

10.6

OnuceiBaTh M3Yy4EHHBIE 3JIEKTPHUUECKUE CBOWCTBA BEIECTBA M
AIIEKTPUYECKUE  sBJIEHUS  (MpOLIECChl), HCHONb3Ys  (pusmueckue
BEJIMYMHBIL: JJIEKTPUYECKUIM  3aps],  DIIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  IIOJI, IOTEHLMAJ, Pa3HOCTb IOTEHLUAIOB; IIPH
ONUCAaHUM IIPABUIBHO TPAKTOBATH (PU3NYECKUNA CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS M EIWHUIBL, YKa3bplBaTb (OPMYJIbI,
CBS3BIBAIOIIME  JIaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JPYyTUMH

BCINYHNHaMH

10.7

AHAJIU3UPOBATH (1)I/I3I/I‘-ICCKI/IC nponecCcel MW ABJICHUA, HCIIOJIb3YyA
dbuznyecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO TiAroTenus, I, 11
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, MPUHLUIT CYTICPIIO3UIIHNU CUJI, IPUHIHUIL
PpaBHOIIpaBHA HMHCPUUAIIBHBIX CHUCTEM OTC‘IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b
CpeHEN KUHETUYECKOM HHEPruu TEIUIOBOIO JBHKEHHS MOJEKYNI C
aOCOIFOTHOW TeMIlepaTypoid, TIEPBBI 3aKOH TEPMOJIUHAMHUKH; 3aKOH
COXpaHEHHUs DJIEKTPUUECKOro 3apsijga, 3akoH KysoHa, mpu 3ToM
pa3ianyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPOXCHHE M YCIIOBUS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIIMIBI JIEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasiuyaTh YCIOBUS HX 0O€30MacHOro

HCIIOJIB30BaHUs B HOBCGI{HCBHOﬁ KHU3HU

10.9

BBIOTHSTE SKCIIEPUMEHTHI 110 HCCIIEAOBAHNIO (PU3UUECKUX SBICHUH U
MPOIIECCOB C MCIIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3TOM (OpMyIHpPOBaTh mpodieMy (3amady) M THIOTE3y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

000pyA0BaHUs, TPOBOAUTD ONBIT U (POPMYIUPOBATEH BHIBOIBI

10.10

OCYH.[CCTBJ'IHTB npsAMbIC KW KOCBCHHBLIC H3MCPCHUA (bl/ISI/I‘leCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMANbHBINA CIOCO0 U3MEpPEHHs U




HCITIOJB30BaTh U3BECCTHHIC METOJbI OLICHKU HOFpeHIHOCTefI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYHMHAMU C
HCIIOJIb30BAaHUEM IIPSAMBIX H3MEPEHMM; IMpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HKCHPOBATH pE3yJbTaThl MOJYyYECHHOH 3aBHCHMOCTH
(bu3nUecKrux BEIMYUH B BUJAE TAOJIUI U TPapUKOB, €1aTh BHIBOJBI MO

pe3yjibTaTaM UCCIICIOBAHUS

10.12

CobmomaTeh mpaBmia 0e30MacHOr0  Tpyda TpU  MPOBEACHUU
WCCIACAOBAaHMN B  paMKaX yd4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
WCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U TaO0OpaTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpaTh  (PU3UYECKYI0 MOJEb, BBIICIATH
bu3MYecKre BEIMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC IS €€ pelIeHus,
MIPOBOJIUTH PACUETHl M OIEHUBATH PEATbHOCTH MOJTYUYEHHOTO 3HAYCHUS

(bu3HYECKOI BEITMINHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4H: BBICTPANBAThH JOTHYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXKIECHUW C ONMOPOW HA HM3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/ILIGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh TpU  pelICHHMM YYEeOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpHpeTallud M IpPEICTAaBICHUS Y4eOHOM W Hay4HO-NOMYJIIPHON
MHPOPMALHY, TIOTYYCHHOW W3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTyIaeMyt0 HH(OPMALIHIO

10.16

[TpuBOANTE TIPUMEPHI BKJIAJa POCCHHCKUX W 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
JKU3HH JUTsl 00ecTieueHus: 0€30IacHOCTH TIPH 00paIlieHuu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIi COXpPAHEHHsI 3J0POBbSI H

COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpYIKaIOIIeH cpesie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX pOJIei,
IUIaHUPOBAaTh ~ pabOTy  IpyIIbl, pPAlMOHAIBHO  pacHpenessiTh
00s3aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJ€KBaTHO OLEHMBATh BKJIAJ KaXXJOTO M3 YYaCTHHKOB

IPYIIIBI B peLIEHUE paccMaTpUBaeMoi mpoodieMbl




11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MECTO (U3HKH B
(OpMUPOBAHUN COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOMN JEATEIbHOCTH

J'IIO,Z[GI‘/'I, OEJI0CTHOCTh U €IUHCTBO (bHSH‘I@CKOﬁ KapTUHBI MHUpPa

11.2

VY4uTBIBaTh TPAHULIBI IPUMEHEHUS U3YUCHHBIX (PU3NYECKUX MOJelneil:
TOYEYHBIN JEKTPUUYECKUHN 3apsf, siiepHast MOJENb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTI'O Apa IMpU pCUICHUA (1)I/ISI/IT-IGCKI/IX 3aaa4

11.3

PacnioznaBate (usnueckue siBiaeHUs (mporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DJJICKTPOJUHAMHKHA W  KBAaHTOBOW  (DH3HKH:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWCTBHS  TOKa, B3aNMO/ICIICTBHE MarHuroB,
QJIEKTPOMArHUTHAST WHAYKIUS, JCHCTBUE MArHUTHOTO TIONIs Ha
MPOBOJAHMK C TOKOM W JABWIKYIIHMMCS 3apsj, JJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHUE CBETA,
OTpakeHHe,  TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MOJISIPU3allUsl CBETa, JHMCIEPCUsT CBETa, (DOTORIEKTPUUYECKHH dPPEKT
(boTtordexTt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHass M  HCKYCCTBEHHAs

pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh  U3yYEHHBIE CBOMCTBAa  BemIeCTBA  (DJIIEKTPHUYECKUE,
MarHuTHbBIE, ONTUYECKUE, DJIEKTPUUECKYIO NMPOBOAUMOCTD PA3IHUHBIX
Cpel) U DJIEKTPOMArHUTHBIE SABIEHUS (MPOLIECCHI), HUCIOIB3YS
¢usznyeckue BEIWYMHBI:  OJEKTPUYECKUH  3aps], Ccuila TOKa,
QJIEKTPUYECKOE  HANpPSHKEHHE,  DJIEKTPHUYECKOE  CONMPOTHUBIICHUE,
pasHocTh noteHuumanon, J/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nons, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPTUsl AJIEKTPHYECKOTO W MArHUTHOTO TOJEH, MEephuoJ M YacToTa
KoneOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsijl M CHJIa TOKa B TpOIecce
rapMOHUYECKHUX  DJJEKTPOMAarHUTHBIX  KoJieOaHui, ¢bokycHoe
paccTosiHMe W ONTHUYecKash CWJIa JIMH3bI, MPU OMHUCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIOJNB3YEMBIX BEIHYMH, WX
00O3HaYeHUS W EIUHMIbI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOLIHE

JAaHHYI0 (PM3UYECKYIO BETUUMHY C IPYTMMHU BeIUYMHAMU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLUCCCHI, UCIIOJIB3Y
(1)I/ISI/IT-ICCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, SHCPrud W HMIIYJIbC (I)OTOHa, nepuon
nmojgypaciaga, OSHEpPrud CBA3M ATOMHBIX AACP, IHIPHU OIIHMCAHHUHN
IMpaBUJIBHO TPAaKTOBATH (1)I/ISI/I'-I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMy.HBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/I3I/IIICCKYIO BCIIMUUHY C APYIT'UMHU BCINYUHAMHU, BBIYUCIIATH

3HAa4YCHHC (bI/ISI/I"ICCKOﬁ BCIIMYHMHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECChl U  SIBICHUS, HCIIOIb3YS
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEIBHOIO U MApaJJICIbHOTO COEAMHEHUS IPOBOJHUKOB,
3ak0oH JIxoynsa — JleHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIMH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKCHMsI CBETA,
3aKOHbl ~ TIPEJIOMJICHUS  CBETa, YypaBHEHHME  OUHINTEWHA  IJIs
dboToaddexra, 3aKOH COXpaHEHHS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHWs D3JIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHUs  MaccoBOro  4YHCJa, TOcTynarsl  bopa,  3akoH
PaAMOAaKTUBHOIO pachajga; Mpu 3ITOM pPa3inyaTh CJIOBECHYIO
(GOpMyIUpPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHE U YCIOBUS

(rpanu1bl, 00J1aCTH) IPUMEHUMOCTHU

11.7

Onpez[enﬂr}, HampaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

IIPOBOAHMKA C TOKOM, CHiIbl AMnepa u cuiibl JIopeHna

11.8

Ctpouth ¥ ONHUCHIBaTH M300paKEHUE, CO3/1aBAEMOE  IUJIOCKUM

3€pKajOM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 MCCIICA0OBAHUI0 (PU3NICCKUX SIBICHUN H
MIPOLIECCOB C MCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TTPH
3ToM (opmynupoBaTh mHpobieMy (3ahady) U THUIOTE3y Yy4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEAJIOKCHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT B (HOPMYITUPOBATH BEIBOIBI

11.10

OcylecTBisATh MpsiMble U KOCBEHHbIE HM3MEpPEeHHs] (PU3MUECKHUX
BEJIMYMH; TIPH ITOM BBIOMPATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS H

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKN HOFpeH_IHOCTGI\/'I I/ISMepeHI/Iﬁ

11.11

UccnenoBaTth 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIH30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TMpU ITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pPE3yJbTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYUH B BHJIC TAaOIUIl U TpaduKOB, J€JIaTh BBIBOJBI 1O pe3yJibTaTaM

HUCCICIOBaHUA

11.12

CobOmogaTe mpaBuia 0e30macHOrO TpyJAa TMpU  [POBEIACHUU




UCCIeOBaHUH B paMKax ydeOHOro SKCIIEpUMEHTa, Yy4yeOHOo-
HCCJEN0BATEIbCKON U MPOECKTHON JESITEIbHOCTH C UCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00paTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 33JaHHOW (DPU3MYECKON MOMETBIO,
UCTONB3Yysl (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI;, HAa OCHOBE aHaIM3a
YCIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0 MOJEib, BBIAEIATH
(bu3uYecKrue BETUYUHBI U (DOPMYJIIBI, HEOOXOAUMBIC ISl €€ pelleHus,
IIPOBOAMTDH PACUETHl U OLEHUBATh PEAIbHOCTh MOJYYEHHOIO 3HAUECHHUS

(bu3nYecKoil BENUYNHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JOTHUYCCKHU
HCIIPOTUBOPCUUBYIO LCIIOUKY paCCY)K,[[CHI/Iﬁ C OHOpOﬁ Ha HM3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILICCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTh MOpU  pelICHUMM YYEeOHBIX 3aJad  COBPEMEHHbIC
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYPUPOBaHUS,
MHTEpIIPETallMid W TPEJCTABICHUS y4yeOHOW U HAy4YHO-IIOIMYJIIPHOM
uHpOpPMAaLUY, TOTYYSHHOW W3 PAa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIU3UPOBATH IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSICHATh TPUHLMIIBI ACWCTBUS MAIIWH, MPUOOPOB M TEXHHUUECKUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS MX 0€30MacHOr0 MCIOJIb30BaHMS B

IOBCEIHEBHOMN KU3HU

11.17

[TpuBOANTE TpUMEPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

11.18

Hcnons30BaTh TeOpEeTHYECKUE 3HAHUSA 1O (U3UKE B MOBCETHEBHOU
KHU3HU TS 00ecTieueHrst 0€30IacHOCTH NP 00paIleHruu ¢ MPUOopaMu
U TEXHUYECKUMM YCTPOMCTBAMH, JUIsl COXPAHEHUs 3J0pOBbI H

CO6J'IIOI[CHI/I$I HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B Oprmammeﬁ cpeac

11.19

PaGotath B rpymnmne C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  IpYIIbl,  PalMOHAIBHO  PACHpEAENATh
O0SI3aHHOCTM M IUIAHMPOBATh JICATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBAThb BKJIAJ Ka)XJOrO0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAEMO TPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/BbI MTO3HAHUS OKpYyXkKaromero Mupa. Poip
JKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pu3MKe

1.2

MopenupoBanue (PU3NYECKUX SBICHUH W
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBI U TEOpUHU. |'paHUIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Mpunuun
cooTBeTcTBUS. Poinp M Mecro Qu3uMKU B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOH
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEIBLHOCTH JII0AeH

MEXAHHWKA

#i#HPari#KIMTHEMATHUKA

2.1.1

Mexannueckoe aBmkeHrue. OTHOCHUTEIHLHOCTD
MeXaHndecKkoro nBrkeHns. Cucrema oTcuéra.

Tpaexropus

2.1

[Tepemerienue, cKopocTh (CpenHsisl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOM TOYKH, UX TPOEKIMH Ha OCH
CHUCTEMBI KOOPJMHAT. Crnoxenue

NIEPEMELLEHUI U CII0XKEHUE CKOPOCTEN

PaBnomepHoOe u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduku
3aBUCUMOCTHU KOOpJIMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH 51 nepeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA




CBobomHoe maienne. Y CKopeHrue CBOOOTHOTO

naaCHUA

KpuBonnHeiiHoe nBukeHue. PaBHOMepHOe
JBWKEHHE  MaTepualbHOM  TOYKH  IIO
OKPY’KHOCTU. YTJIOBasi CKOPOCTb, JIMHEHHAasd
CKOpOCTb. ITepuon u 4acToTa.

I{eHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue  ycTpoWCTBa: CIMJIOMETD,
JIBUKEHHE CHaps/IOB, LENHbIE M PEMEHHbIE

nepenayu

IIpakTrueckue paboThI. Hsmepenue
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOULICHUS MEXKIY IIyTSAMU, NIPONICHHBIMU
TEJIOM  3a  IIOCJIENOBAaTCIIBHBIE  PaBHBIE
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJlbHOM CKOPOCTBHIO, PaBHOM
Hym0. V3ydyeHne ABUKEHUS IIapUKa B BA3KOU
KUIKOCTH. HSyquI/Ie JABUMXKXCHUS TCJa,

6pOI.HeHHOl"0 TOPHU30HTAJIBHO

2.2

#iHPari## IMHAMUKA

2.2.1

ITpuHuun OTHOCHUTEIILHOCTH INanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHble

CUCTEMBI OTCUETa

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHII

223

Bropoit 3akoH HproToHa aisg MarepuanbHON
TOYKM B HWHEPLUAJIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon Hprlorona nmus

MAaTCPHAJIbHBIX TOYCK

22.4

3akoH BCEMHUPHOI'O TAIOTCHHA. Cuia TSHKeCTH.

[TepBast kocMudeckas CKOpocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIB)XXCHUA nu CHJia TPCHUA IIOKOA.




Koaddumuent tpenus. Cwita conpoTHUBICHUS

IIpUu ABUKCHUU TCJIa B JKUAKOCTU HUJIU Ira3ec

2.2.7

HOCTyHaTCJ'IBHOe " BpallaTCJIbHOC IBUIKCHUC

a0COJIIOTHO TBEPIOTO TEJa

2238

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalICHUS.
[I;meyo cuinbl. YCnoBUs paBHOBECUS TBEPIOIO
teaxa 8 UCO

229

TexHuueckne  yYCTpOWCTBA:  MOMAIIUITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[TpakTdeckue paboThl. M3yueHue ABMKEHUS
Opycka TI0 HAKJIOHHOW TUIOCKOCTH TIOJ
JEHCTBHEM HECKOIbKHUX cHI. lMcciemoBaHue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIIMX
B jaedopmupyemMoll TpyXHHE U PE3UHOBOM
oOpasrie, OT BeJIMYMHBI WX jAehopMaIlvH.
HccnenoBanue ycnoBuil paBHOBECHUS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllICHUSA

23

###PartH#3AKOHBI COXPAHEHUNA B MEXAHUKE

NMnyneCc MarepuanbHONM TOYKH, CHUCTEMBI

23.1 MaTepualbHBIX TOYeK. IMmmynbc cuibl Hu
M3MEHEHUE UMITyJIbca Tela
3o 3akoH coxpaHeHuss wummyiabca B HCO.
o PeakTuBHOE ABIKEHUE
233 Pabora cuibl
234 MOIIHOCTD CUJIBI
53 Kunernyeckasi sHeprus MaTepuanbHON TOUKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
IlorenumansHas dSHeprus. [loreHnmanbHas
36 SHEPrus yOpyro nehopMUPOBAHHOM
o npyxuHsl. lloTeHuuanbHas >3Heprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToTeHuuanbHble W HEMOTEHUUATbHBIEC CHIIBL.
2.3.7 CBs3b  pabOTHl HEMOTCHIIMATBHBIX CHI C

HU3MCHCHUEM MEXaHUYeCKOMH OHCPIun




CHCTCMBI TECII. 3aKkoH COXpPaHCHUA

MEXaHHUYECKOI OHCPIrun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHS
3.0 TexHuueckue ycTpoiicTBa: JBM)KEHHE PaKeT,
o BOJIOMET, KOTIEP, IPY>KUHHBIN THCTOJIET
[TpakTnueckue paboTel. I3yuenue cBs3M
5310 CKOpOCTEH Teln Tpu HEympyrom ynape.

UccnenoBanme CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMYSCKOMN OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Part###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. J{uddysusa. Xapakrep IBUKEHUS U

BSaHMOHGﬁCTBHﬂ JacTull BEIICCTBa

Mogaenu CTpOE€HHMS Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE ATHUX MOJICIICH

Macca wmosekyn. KonuyecTBo — BelecTBa.

[TocTostHHast ABoraapo

TennoBoe pasHOBecue. Temmneparypa u e€

n3mepenue. [llkana remneparyp Llenscus

Mogens  upgeansHoro  rasza.  OcHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM

TCOpHU UACATLHOI'O rasa

AOcomoTHas Temneparypa Kak Mepa cpeaHeit
KUHETUYECKOW PHEPTHH TEIJIOBOTO JBHIKCHUS

yactul rasa. lllkama remneparyp KenbBuna

Vpasuenne Kianelipona — MeHzeneesa.

3akoH /lanbToHa

I'a30BBIC 3aKOHBI. I/I30np0ueccm B MACAJIBHOM
ra3c¢ ¢ NMOCTOAHHBIM KOJIHYCCTBOM BC€HIICCTBA:

M30TepMa, U30X0pa, u306apa

TexHuuyeckue yCTpOIiCcTBa: TEPMOMETD,




O6apometp

3.1.10

[TpakTueckue pabotel. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCXKAY ImapaMe€TpaMu COCTOSIHUA

pa3pexEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKA

3.2.1

TepMO,Z[I/IHaMI/ILICCKaSI CHUCTECMA. BHYTpeHHHH
SHEPTIUa TepMO)II/IHaMH‘IeCKOﬁ CHCTEMBI H

CIIOCOOBI €€ N3MEHEHUS

322

KonnyectBo Temnotel u padora. BayTpenHss

SHEPTHA OAHOATOMHOI'O NACAJIIBHOT'O ra3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOAHOCTD,
KOHBEKLHUs, U3TydyeHue. TernoéMKocTh Tena.
VienpHass TEIIOEMKOCTH BellecTBa. Pacyér

KOJIMYCCTBA TCTIJIOTHI IIPH TCILIONCPCAAvC

324

IlepBolii 3aK0H TepMOaAUHAMUKH. [IpuMeneHne
MEpBOro 3aKOHAa TEPMOJIMHAMUKHI K
uzonporeccam. ['paduueckas uHTEpIpeTaus

paboThI raza

3.2.5

Tennosele MammHbl. [IpuHIKNBL AEHCTBHA
TeroBbIX MamuH. [Ipeobpa3zoBaHus >Hepruu
B TEmwIOBbIX MamuHaXx. KoaddummeHT
nosiesHoro  nerctBus  (mamee —  KIIJI)

temioBoid mamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropon 3aKOH TEPMOJIVHAMUKH.
HeoOpatumocTh  MpoOIECCOB B IPHPOJE.
Teroseie IIBUTATEIHN. DKOJIOTHYECKHE

HpO6J’I€MH TCIIIOOHCPICTUKHU

3.2.7

Texnuueckue YCTpOMCTBa: JIBUraTelb
BHYTPEHHETO cropanus, OBITOBOA

XOJIOAUJIbHUK, KOHAUIITUOHED

3.2.8

[TpakTueckue padotel. 3Mepenue yaenpHOM

TETIJIOEMKOCTH

33

##tPar#H###AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE




I[NEPEXO/IbI

3.3.1

[Tapoob6pa3oBanue u KoHaeHcanus. Vcmapenne
u KUIICHHE. VY nenbHas TeIyI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUS OT JaBJICHUA

332

AOCOIm0THAT W OTHOCHUTENIbHAs BIIAXKHOCTh

BO3Ayxa. HacelleHHslil map

333

Teépnoe TEJIO. Kpucrannmueckue u
amopdHble Terma. AHHU3OTPONUS  CBOWCTB
KpHUCTAJIJIOB. )KI/IJIKI/IG KpuCTaJJbl.

COBpeMCHHLIe MaTepuabl

334

[InaBneHue wu KpucTtaJui3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHEHHE TEIJIOBOTO OaaHca

3.3.6

TexHuueckue yCTpPOWCTBA: THUITPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOT'NH

3.3.7

IIpaxTHueckue paboThI. N3mepenune

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

##HPar###OJIEKTPOCTATUKA

4.1.1

OnexTpuzauus Ten. DiaeKTpudeckuil 3apsa. Isa

BHU/JIAd DJICKTPUUYCCKUX 3apAa0B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU n

IIOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsiia

4.14

BzaumopeiictBue 3apsinoB. 3akon Kynona

DnexkTpuueckoe  MoJie. HanpspoxkéHHocTh
AIIEKTPUUECKOTO HOJISL. [MpuHIMD
cyneprno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'O  ITIOJIA.

ITorenuuain. PazHocTh NOTEHIIMATIOB




HpOBO)IHI/IKI/I U JUDJICKTPHUKU B IMOCTOSAHHOM

4.1.7 NIEKTpUYecKoM  mone.  Jludnekrpuueckas
MIPOHUIIAEMOCTh
DIEeKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsKEeHHOr0 KOHAEHCAaTopa
TexHuyeckue  yCTpOWCTBA:  AJIEKTPOCKOI,
419 IIEKTPOMETP, DJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJIEHHUE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 IIpakTrueckue paboThI. Hsmepenue

NMEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAHUSA IMOCTOAHHOI'O

421 ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
TOoKa. [IoCTOSHHBIN TOK
422 Hanpspkenne. 3akon Oma 17151 yyacTka LenH
423 DJIEKTPUYECKOE CONPOTUBIICEHUE. Y IEIbHOE
o COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaJuiesibHOE,
o CMeIlIaHHOE COeIMHEHHE TPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTb 3IEKTPUUYECKOTO TOKA
anekTponaBmwkymas cuna (ganee — JJC) u
427 BHYTpPEHHEE CONPOTHUBIICHHE HCTOYHHMKA TOKA.
o 3akoH Oma I TONHOM  (3aMKHYTOIN)
aneKkTpuyeckoi 1ienu. Koporkoe 3ambikaHue
DNeKTpOHHAas IPOBOJUMOCTb TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
o METaJIOB oT TeMIIepaTyphl.
CBepxnpoBOIUMOCTb
4.2.9 OnekTpuueckuili TOk B Bakyyme. CBoiicTBa




SJICKTPOHHBIX ITYYKOB

4.2.10

[TomynipoBomauku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJIYIIPOBOJHUKOB. CBOMCTBA

p-n nepexoza. IlomynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKMd  TOK B 3JIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JACCOLUALUS.

DIIeKTPOIH3

4.2.12

DNIeKTPUIECKUI TOK B razax.
CaMoCTOATENBHBII UM HECAaMOCTOSITEIbHBIN
pa3psna. PaznudnHble THIBI CaMOCTOSTEIHLHOTO

paspsaa. Mounus. [1nazma

4.2.13

TexHuyeckue  yCTpOMHCTBA: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpeBaTEIbHbIE pudopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COINPOTHBIICHUS, BaKyyMHBIN §112 ()i
TEPMUCTOPbI u ($OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ A0, raJJbBaHHMKa

4.2.14

IIpaxTHueckue paboTHI. N3yuenne
CMEIIAHHOTO COEJMHEHHS PE3UCTOPOB.

N3smepenne OJIC HUCTOYHMKA TOKAa M €ro
BHYTPEHHETrO comnpoTuBieHus. HaOmronenue

9JICKTPOJIN3a

11 KJIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

##HParH#M AT HUTHOE I10JIE. DJIEKTPOMAT'HUTHAA MHYKIA

43.1

IlocTtostHHBIE MarHuTbl. B3amMmopneiicTBue

IIOCTOSHHBIX MaroHuToB

4.3.2

MaruutHoe mone. BekTop MarHuTHOU

HWHAYKIWU. HpI/IHI_II/IH Cynepro3nunuuu.




Jluann marnntHOM wmHAyknmu. Kaprtunaa
JVMHUM  MarHuTHOM  MHAYKUMHU  TOJA

IIOCTOSSHHBIX MarHuToOB

MarauTHoe 1oJe IMPOBOAHHMKAa C TOKOM.
KapTI/IHa JIMHUM MOJS JJIMHHOTO npsaMoro

IMPOBOAHHMKA MW 3aMKHYTOI'0 KOJIBHEBOI'O

433 MIPOBOJIHUKA, KAaTYIIKH C TOKOM. OnbIT
Opctena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOAyJIb U HaIIpaBJICHUE
Cuia Jlopenua, e€ MOlyJib U HaIIpaBJICHUE.
JBm>keHue  3apsDKEHHOM — YacTHIbl B
435 OJIHOPOJHOM MarHUTHOM moje. PabGora
cuibl JIopeHa
4.3.6 SIBneHure ANeKTPOMAarHUTHON UHAYKITUU
437 IToTok BEeKTOpa MArHUTHON MHIYKIIMH
OJ1C uHAYKIMU. 3aKOH JIEKTPOMArHUTHOM
4.3.8 uHaykunu Papanes
BuxpeBoe anexrpuueckoe mnose. IJIC
WHIYKIIMA B TPOBOJHUKE, IBMKYIIEMCS
439 MOCTYMATEIbHO B OAHOPOJIHOM MarHUTHOM
oJjie
4.3.10 [IpaBumno Jlenna
NHnyKTUBHOCTB. SIBIICHME CAMOMHIYKIUH.
4.3.11 OJ1C camonHAyKIIMU
OHeprusi MarHUTHOTO TOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DIEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWMCTBA:  ITOCTOSIHHBIE
Mar"uThl, 3JIEKTPOMAarHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEHN
3JIEMEHTApPHBIX YaCTULl, UHIYKIIMOHHAS NI€Yb
4315 [IpakTuueckue paboTHI. N3yuenue

MAaroHuTHOTO IOJId KaTylmlkKu C TOKOM.




Uccnenosanue aelicTBUA MOCTOSIHHOIO
MarHuTa Ha pamKy ¢ TokoMm. MccrnenoBanue

SIBJIICHUS SHCKTpOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHUA 1 BOJIHBI

5.1

#HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensaasgs cucrema. CBOOOIHBIE
konebanusi. ['apmMoHuMueckue KoeOaHusl.
[lepwon, wacrtora, amrumaTyaa u  (asa

KoJIeOaHuil

IIpyxuHHBI MasATHUK. MaTemMaTuyeckui

MasTHHUK

VYpaBHEHHE TapMOHHMYECKHX KOJCOaHMIA.
Kunematuueckoe u JMHAMUYECKOE

OIMMCaHNE KOJIEOATENBLHOTO ABUKEHHUS

IIpeBpamenue SHEPIUU pu
TapMOHUYECKUX KOJIcOaHMSX. CBs3b
aMIUTUTY b KoJIeOaHuit HCXOIHOU
BEJIMUMHBI C aMIUTUTyJaMu KoieOaHui eé

CKOPOCTH U YCKOPEHUS

KonebGarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE Kose0aHus B
UCaIbHOM  KOJIEOAaTeJIbHOM  KOHTYpE.
AHajioruss MeXJay MEXaHWYeCKMMU H
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpaHCHUA DHCPIrurM B HACAIbHOM

KOJIe0aTEIIBHOM KOHTYPE

BrinyxaeHHble MEXaHUUECKHE KOICOaHMsI.
Pesonanc. Pesonancuas KpHUBas.
Breinyxnennbie 3JIEKTPOMATrHUTHBIE

KOJIeOaHus.

[lepemeHHBIE  TOK. CuHycouaabHbII

IIEPEMEHHBIN TOK.

MomiHocTb IIEPEMEHHOI0 TOKa.




AMIUIMTYZTHO€ W JIEWCTBYIOIIEE 3HAYCHHUE

CHJIbI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U NOTpeOJIeHne IEKTPUUECKOW SHEprHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOJCTBE
ANEKTPUIECKOMN SHEPIHH. Kynberypa
MCIIOJIb30BaHUs AIIEKTPO3HEPTUH B

OBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: celicMorpad,
AIIEKTPUUYECKUI 3BOHOK, JUHUA

dNIEKTpoIIepeaay

5.1.12

[Ipaktnyeckue pabotel. HccnenoBanue
3aBHCHMOCTH MEpUOJia MalbIX KoJeOaHHi
rpy3a Ha HUTH OT JJIMHBI HUTU M Macchl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LEeNU M3 TOCJIEOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpA, KaTYHUIKHU U PE3UCTOpa

5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJTHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL

Honepeque " IPpOAOJIbHBIC BOJTHBI

522

###HPar#Ht# Nurepdepenius u nudpakmus

MCXaHHMYCCKHUX BOJH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

Bricora Tona. TemOp 3Byka

524

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBHS
U3IYy4EHUsl  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa Bexktopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJH:
OTpakeHME, IPEIOMIIEHUE, MOJsIpU3aLus,
mubpakius, uHTepdepenus. CkopocTh

SJICKTPOMArHUTHBIX BOJIH




5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaanuoCBA3UM W TCICBUACHUS.
P aJuOJIOKalu. 9J’IeKTp0Mal"HI/ITHOC

3arpsA3HEHUE OKPYKAIOIIEH CpeJibl

528

TexHu4eckue yCTpOMCTBA: MYy3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE U MEAMIIMHE,
pagap,  pagMONPUEMHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

53

#HH#HPartH#OIITUKA

5.3.1

IIpssMonMHEHOE PacIpOCTPAHEHUE CBETA

B OJJHOpOAHOI1 cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHbl OTPAKEHUS
cBeta. [loctpoeHre m300paXkeHuid B TIOCKOM

3epKaje

533

[Mpenomnenne cBera. 3aKOHBI TPETIOMIICHHS
CBeTa. AOCOJIOTHBIN okKasarelib

MMPECIOMJIICHUA

534

Iomxoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbI yroy IMOJHOIO BHYTPEHHEIO

OTPAKCHUSA

535

Hucnepcust  cBera. CnoxHbIH  CcOCTaB

Oenoro ceeta. LlBer

53.6

CoOuparome M paccemBAONIUE JIMH3BIL.
Tonkas nuH3a. DOKYyCHOE paCCTOSIHHE U
OonTHYEeCKas  CWJIa  TOHKOW  JIMH3BL
[Toctpoenue n3o0pakeHuit B COOMPAIOIINX
U pacceuBarolux JuH3aX. Popmyna
TOHKOW JMH3bI. YBEIWYEHHE, JaBacMoe

JIMH30H

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUUECKOU

OIITHUKH




53.8

Nurtepdepentus  cBera.  KorepeHTHbIe
HMCTOYHUKHU. YcenoBust HaOJI0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTep()EpPEHIIMOHHON KapTUHE OT MABYX

CI/IH(i)a?;HLIX KOI¢pCHTHBIX HCTOYHUKOB

539

Hudpakuuss  cBera. JudpakuronHas
pemérka. YciaoBue HAOMIOACHUS TIaBHBIX
MaKCUMyMOB npu MaJieHun
MOHOXPOMaTHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus cBera

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, MNPOEKLUMOHHBIA ammapar,
MHUKPOCKOIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TU(ppaKknOHHAS peueTka,

TIOJISIPOU T

5.3.12

IIpakTHueckue paboTHI. Nsmepenue
nokasarens npenomieHus. McecnenoBanue
CBOICTB  H300pakeHWl B  JIMH3aX.

Ha6HIOI[eHI/Ie JAUCIICPCHUU CBCTA

BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBbl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTH.
3aM€IlJ'IeHI/Ie BpEMCHM U  COKpalICHUC

JUIMHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

6.4

CBs3p Macchl € 3HEprued U MMITYJIbCOM
CBOOOJHOM 4acTUIbl. OHEPrus IMOKOs

CcBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3UKA




7.1

#iHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [1naHka CBs3U dHEPrUU
dboToHA C ero 4YactoTol. ODHeprus

UMIyJbC GOTOHA

OtkpeiTHE U uccnenoBanue Gorodddexra.
OmnbITEI AlT. CroieroBa. 3aKOHEBI

doTtorpdexra

YpaBHeHue DHUHIITENHA I
dororddexra. «Kpacnas TpaHUIIa»

doTtorpdexra

7.1.4

Jasnenue cBera. OnbiTe! [1.H. JIebenena

7.1.5

XuMHudyeckoe JeHCTBHE CBETA

TexHUYECKHuEe yCTPOWCTBA: (HOTOIIEMEHT,
dboromatyuk, COJIHEYHAs Oarapes,

CBETOIMO/I

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma Tomcona. OMBITE
Pesepdopaa nmo uccrienoBaHuio CTpoeHUS

aToMa. HnaHeTapHaﬂ MOJCIIb aTOMa

7.2.2

[Toctynater Bopa. N3nyuenune "
noryionieHre  (GpOTOHOB TpHU  Hepexoje
aToMa C OJHOrO0 YpOBHS DJHEPIMM Ha
npyroi. Buasl cniektpoB. Cnextp ypoBHEN

SHEPrHH aTOMa BOJOPO/Ia

7.2.3

BonnoBrie cBoiicTBa dactui. BomHbl ne
Bporins. KopnyckynsipHO-BOJIHOBOI
nyamusM.  Jludpaknus JIeKTpOHOB  Ha

KpucTajuiax

7.2.4

CroHTaHHOEe H BBIHYKACHHOC H3ITYYCHUC.

YeTpoicTBO U IpUHLIMIT paboTHI J1a3epa

7.2.5

TexHuuecKrne yCTPOMCTBA: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), ja3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[lpaktnyeckne  pabotel.  HabGmionenue




JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meroapl HAOMIONEHUS W PETHCTPALUU
7.3.1
3JIEeMEHTapHbIX YaCTHUIIL

OtkpplTHEe  pagMOaKTUBHOCTH.  OIIBITHI
Pezeppopna mo ompeneneHuro cocraBa
7.3.2 pannoakTUBHOro u3nydeHus. CBoiicTBa
anbda-, 0eTa-, raMmma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HaA JXKUBBIC OPIraHNU3MbI

OtkpplTHE  IPOTOHA U HEWTPOHA.
Hyxnonnass moxpens siapa ['eiizenOepra —
7.3.3
WBanenko. 3apsan snpa. MaccoBoe 4mcCIo

sanapa. N3oTomsl

Anbda-pacmna. DNEeKTPOHHBIN u
34 MTO3UTPOHHBIN Oera-pacma. I"amma-
7.3.

W3JIyYCHHE. 3akoH pPaarOaKTUBHOTO

pacmana

3Hepr us CBsA3HU HYKJIOHOB B AApe.

7.3.5
SAnepusie cuibl. Jledhekt Macch sypa

Snepnble peakunu. JleneHwe M CHHTE3
7.3.6
a1ep

S nepHbiin peaxkTop. TepmosinepHbIit
cuate3. [IpoOmeMbl W  MEPCHEKTHUBBI
7.3.7
ANEPHOM  DHEPreTUKH. OKOJIOTMYECKHE

ACIICKTHI HI[CpHOfI OHCPICTUKU

OnemeHTapHble  yacTHLbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. dyHIaMEHTAIbHbIE

B3aUMOJIENCTBUS

TexHudeckue  yCTpOWCTBA:  JO3UMETD,
7.3.9 kamepa BunbcoHa, snepHBIi peakrtop,

aToMHass oomOa

[Tpaktnyeckue pabotel. HccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

doTorpadusam)




OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro neba. CosBesmus, spKue

3Bé3,[[]':>1, IJIAaHCTBI, UX BUIUMOC IBUXKCHUC

8.2

Conneunas cucteMma. IlnaHeTsl 3eMHOMU
TpYHIIBI. IImaneTeI-TUTaHTEI n nux
CIIYTHHKH, KAPJIUKOBLBIC IIJIAHCTHI. Maisie

testa COTHEUHON CUCTEMBI

8.3
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpoBHSI Ha YpPOBHE CPEAHEr0 OOUIETro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMsl, mnpeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM enepanbHO paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIIEMIIIUKA TIpernojiaBanusl yuyeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHM3aIuaX Poccutickon denepauuu, peanu3yommx OCHOBHEIE
o0pa3oBareabHbIE MPOTPAMMBI.

ConepxaHne mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvaromuxcss 10-11 kiaccoB mnpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JAESITEIIbHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTByeT Tpeboanusm DGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh pealM3allud MEKIPEAMETHBIX
CBsA3el (UBMKKM C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIEC 1I€NM M3y4YeHUs! (PU3MKU HA YPOBHE CPEAHEro OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PUM3HKHU: JIMYHOCTHBIE,
MeTalnpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYALT:

e IUIAHHPYEMBIC pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCIIe IPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

e couepkaHue yueOHoro npeamera «Ousuka» no rogam 00yyeHusl.

dusnka Kak Hayka O HauOoiyiee OOMMX 3aKOHAX MPHUPOJBI, BBICTyMas B
KayecTBe y4eOHOro NnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUI 00 okpysxaroriemM mupe. LIkoapHbIN Kypc GU3HKK — cUuCTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3MUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbu3udyeckorr reorpadueir W acTpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUUA  ONpeleNsieT  XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTE€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyenne ¢Gu3MK BHOCHUT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaroImuXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIN METO]I MO3HAHUS TPY BHITIOJIHEHUHU UMU YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢usuku s ypoBHSL CpeAHEro oOIero o0pa3zoBaHMs
NOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpHBaTh KakK MPUHLHIBI €0
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOH (DHU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (Gu3ukm
o0bequHEH BOKpPYr ¢u3MUecKuX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
bu3ukn Cc pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nmanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIOKECHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palOHATBFHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKH Ha ypOBHE CPETHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHHUE MPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (U3HUCCKOW TEOPHH, PoJid (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHITMIIOB B COBPEMCHHBIX MPEACTABICHUSAX O TMPHUPOJE, TPaHMIAX
IPUMEHUMOCTH TEOPUH, MJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CHuCTeMHO-AeSTENbHOCTHBIN TOJX0/ B Kypce (DU3MKU peanu3yeTcsl Mpexiae
BCEro 3a CUET OpraHU3alid SKCIEPUMEHTATBHOW ACSITEIBPHOCTH O0YYarOIIHXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB | JIA0OPAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEeIMHEHbI B OOLIMN CIUCOK YUYEHHYECKHX
pakTUYeCKUx paboT. BhigenieHne B yKa3aHHOM IepeyHe J1abopaTopHBIX pador,
IMPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIISICTCS  YYaCTHHKAMU
0o0pa3oBaTeNpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHus kaOuHera ¢usmku. IIpm 3ToM oOecreuynBacTCs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH KM TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
IPEJIOKCHHBIX TUIIOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3anau. [Ipu saToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3alaHHON (PU3NYECKON MOJIEIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3y