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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (u3uMkKe Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KCHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
yriyOonéHHOM YPOBHE OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOl paboueid mporpaMMbl BOCITUTAHUS
u KoHueniuu npenogaBanus yueOHoro npeamera « Dusukay.

Conepxanne mporpaMmbl MO (U3MKE HAMPABICHO HA YAOBICTBOPEHUE
MOBBINICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTpeMsIMxXcsi K Oojee TIyOOKOMY
OCBOCHHMIO (DU3MYECKUX 3HAHUWA, W Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOyuwaromuxcs. B mnporpamMe mno (¢QU3MKE  YUUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYCHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOI'0 00111eT0 00pa30BaHusI.

[Tporpamma no pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro mMaTepuana
no rojaM o0ydeHus (1o Kjaccam), mpejjaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEIMETHOTO COJECpPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS.

[Iporpamma 1o ¢u3uke pa3paboTaHa C IEJbI0 OKa3aHHs METOJUYECKOU
MOMOIIM YYUTEIIO B CO3/JaHUM paboydeil mporpaMMbl 10 y4eOHOMY MIPEAMETY.

®dwusrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJIbKY (U3MUYECKHe 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH | (U3NYECKOU
reorpaduei, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI KapTHUHYy  MHDa,
IpEeNOoCTaBIseT HaumOojee SCHble O00pa3lbl MPUMEHEHHS HAyYHOrO METOoa
MO3HAHUSA, TO €CTh CIIOC00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo OOpa3oBaHUS B CTPYKType OOIIero
o0pa3zoBaHMsl COCTOMT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOH TPaMOTHOCTHU U
UHTEpeca K HayKe y 00yJaromuxcsl.

Nzydyenne ¢usukn Ha yriayOJIEHHOM YypOBHE MPEAINONAracT YyBEPEHHOE
BIIJICHUE CIEeAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

WHTEPIPETUPOBATh JIAHHBIE M HUCIIOJIH30BaTh HAyYHBIE JOKa3aTEIbCTBA JJIS
MOJIyYEHHUSI BBIBOJIOB.



lenu wusydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konnenmuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @epepauuu, pean3yrOMIMX
OCHOBHBIE  00II€00pa30BaTENbHBIE MPOrPAMMBI, YTBEPKIAEHHOW pEIICHUEM
Komnernn MunuctepctBa npocenienus: Poccuiickoit denepanyu (IpoToKos oT 3
nexadpst 2019 r. Ne [1K-4BH).

Henu nzydenus: Gpu3nku Ha yriyOiIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca U CTpeMJIEHUs OOydarouuxcsi K HaAyYHOMY H3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHUE
MCCIIE0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHKWE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIAAMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMupoBaHWEe yMEHUW TPUMEHATh (U3NYECKHUE 3HAHWS W HAYYHBIC
JI0KA3aTeNbCTBA JJIs1 OOBSICHEHUS OKPY>KAIOIINX SBJICHUIM;

dbopMHUpOBaHUE TPEACTABICHUA O poiM (PU3MKU 7 PA3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MIPEACTABICHUM 0 BO3MOYHBIX chepax Oynyuen
npoeCCHOHATILHOW  ACATEILHOCTH, CBSA3aHHOM C (PU3MKOH, IIOJArOTOBKAa K
nanbHeieMy 00y4eHHUIO B 5TOM HalpaBJICHUH;

dbopMHpOBaHHE TOTOBHOCTHM K JajibHEWIIEMY M3y4YeHHIO (QU3UKU Ha
yriayOJE€HHOM YpOBHE B paMKax COOTBETCTBYIOLIMX Mpoduieid oOydeHus Ha
YpPOBHE CpeHero o01ero 0opa3oBaHusl.

JlocTkeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIISAYIOIINX 3a/1ay:

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOEHUM BEIIECTBA, MEXAHUYECKHUX,
TEILJIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

pUOOpETEHNE YMEHHUI aHAJTM3UPOBATh U OOBICHITH (U3MUECKHUE SIBJICHUS HA
OCHOBE U3yYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIlICHUs PACYETHBIX U KaYECTBEHHBIX 3aja4, TPEOYIOIIUX
CO3JaHUSl W HCIOJNb30BaHUA (PU3MUECKUX MOJENE, BKJIOYas TBOPYECKUE U
IPAKTUKO-OPUEHTUPOBAHHBIE 331a4H;

pPa3BUTHE HCCIICIOBATEIHCKUX YMEHHI: HAOMIOMATh SIBICHUS W W3MEPATH
¢dbu3ruecKre BEJIMYMHBI, BBIIBUTATh TUIIOTE3bl U Mpejiaratb SKCIepUMEHTAIbHbIC
CrocoObl UX MPOBEPKH, IIAHUPOBATH M MPOBOJUTH OIBIThI, SKCIIEPUMEHTAIbHbBIE
UCCJIEI0BAHHUS, aHAJTM3UPOBATH MOJIyYEHHbIE JAHHBIE U JI€1aTh BBIBOJIbI;

ocBoeHHE TPUEMOB PAOOTHI C HHPOpMAIME (QHUIUIECKOTO COAEpIKAHUS,
BKJIFOYAst MH(POPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, HHTEPIPETALMS U
KPUTHUYECKOE OlICHUBaHUE MHPOPMALIHH;



3HAKOMCTBO €O chepamu npodecCHOHANBHON NEITeIbHOCTH, CBI3aHHBIMU C
Gu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMM Ha JOCTHUKEHUSX
(bu3HUECKON HayKH.

Ha w3yuenune ¢usuku (yriayOnéHHBIM YpOBEHb) HA YpPOBHE OCHOBHOTO
obmiero o6pazoBanusi orBoautcst 340 dacos: B 7 kmacce — 102 gaca (3 gaca B
Heneno), B 8 kimacce — 102 yaca (3 yaca B Henento), B 9 kimacce — 136 gacos (4
yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka O npupoje. SBiaeHUS TPUPOJBI (JIEMEHTHI COJIEpIKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsA3M). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuyuHBL. PasmepHocTh. Enunuibl (U3NUECKUX BEIWYUH.
W3mepenne Qusnyeckux BeaUUMH. OTaloHbl. Puszuueckue npubopsl. llena
nenenusd. [lorpemnocts usmepenuit. [lpasuna Oe3onacHoro Tpyjaa mpu padoTe ¢
nabopaTopHbIM o0OOpynoBaHuEM. MexayHaponHas cuctema eauHuIl. llepeBon
BHECUCTEMHBIX €AMHUI B eUHUIBI CH.

Kak ¢wusuka u Japyrue eCTeCTBEHHbICE HAyKW M3y4aloT TPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HaHMS: HAOJIOJCHUE, TMOCTAaHOBKAa HAYYHOIO
BOIIPOCA, BBIIBIDKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBSICHEHNE
HaOmoaemoro sieieHus. Onucanue GU3NUeCKUX SBJICHUM C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

Mexanuueckre, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUA.

dusnueckre NpUOOpPHI U TpolieAypa MPSIMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OrnpenesneHue HEeHbI JeISHUS Kbl U3MEPUTEILHOTO MpUOopa.

N3smepenne paccTosHui.

N3mepenne miomanu u o6béMa. MeTon nmajaeTky.

N3Mepenue BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psiaoB.

[IpoBeneHne wuccinemoBaHud MO MOPOBEPKE TUIOTE3BI: AATBHOCTH MOJIETA
[IapuKa, MmyneHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBikenne dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe npwxkenue. Juddys3usa. BzaumopaeicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPJIBIX
(kpucTamndeckux) Tena. B3auMocBs3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX



AIrpCraTHbBIX COCTOAHHAX M UX dTOMHO-MOJICKYJIIPHBIM CTPOCHHCM. OcobeHHOCTH
dAI'pCraTHBIX COCTOSIHUU BOJBI.

Jemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHUS.

Habmonenune nuddysun.

HaGnronenue siBieHuil, 00bSICHIIONUXCS MPUTSIKEHUEM WM OTTAJIKUBAHUEM
YaCTUIl BEIIECTBA.

Jlabopamopnwie padbomul u onvimol.

OreHka mraMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (GoTorpaduwii).

OnbITH 110 HAOIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TTPUTSHKEHUSI.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilyte m  mnepemenienue. PaBHOMepHOEe U
HEpaBHOMEpHOE nBIKeHHEe. CBOOOAHOE TaJCHHE KaK MPUMEpP HEPaBHOMEPHOTO
nBkeHust tes. CkopocTh. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JBUYKECHHH.
Pacuér nytu 1 BpeMEeHU JBUKCHUA.

['paduku 3aBUCMMOCTEM BEIWYMH, OMUCHIBAIOMIMX JABWXkeHue. OOmue
MOHATUS 00 OTHOCHTENBHOCTH JABMXKeHUS. CIOXKEHHE CKOPOCTEH Ui Tel,
JBIKYLIUXCS MapajuiesibHO.

SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaelcTBHE Tell KaKk NpUYMHA
U3MEHEHHUS] CKOPOCTH [BIKEHHsA Tel. Macca Kak Mepa WHEpPTHOCTU Tella B
NOCTyNaTreabHOM JABWXKeHuW. [lmotHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHuLEe o00béma BemecTtBa. CMECM M CIUIABBL
[ToBepxHOCTHAs M JTUHEWHAS IUNIOTHOCTD.

Cuita Kak xapakTepucThka B3auMoAencTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl C MOMOINIbIO AMHAMOMETpA. SIBJIEHUE TATOTEHUS U CUiia
TskecTH. CHila TSDKECTH Ha IpYyrux manerax. Bec tena. HesecomocTs. Crioxenune
CUJI, HANPABJIEHHBIX MO OJHOW TpsiMoM. PaBHoneicTBytomas cuil. Cuiia TpeHwusl.

TpeHue CKOIbXKEHUS W TPEHHE IMOKOs, BSI3KOE€ TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Habmronenue siBeHUs: HHEPITUU.

Habnronenue usmMeHeHust CKOpOCTH MPU B3aUMOJICHUCTBUM TEJL.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TE.

CnoxxeHue CuJl, HAalIPABJICHHBIX 110 OJHON MPSIMOIA.
Jlabopamopnuie pabomul u onvimol.



Omnpenenenre CKOPOCTH PaBHOMEPHOIO JBMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIIS M TaK Jiajee).

OmnpeneneHue cpelHEeld CKOPOCTH CKOJBXKEHHS Opycka WM IapuKa [0
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPAOIO TeNA.

OnbITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmaiun)
NPY>KUHBI OT MIPUII0KEHHOMN CHIIBI.

OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHHUS OT
CWJIBI JJaBJICHUS U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTENH M ra3oB.

HNasnenue. Cuna nasnenusi. CniocoObl yMEHBIIICHUS U YBEJIMYEHUS TABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTh JaBJIEHHS ra3za OT OO0bEMAa W TEMIEPATYpHI.
[lepenaua naBneHust TBEPABIMU TEJIAMU, KUAKOCTSIMU U razamu. 3akoH [lackains.
[THeBMaTHUEeCKHE MAIIHBI.

3aBUCUMOCTh  JIaBJICHHUSI  JKUJKOCTH  OT  DUIYOMHBI  TOTPYKEHUS.
I'uppocratuueckuit  mapagokc. CooOmaromuecss cocynbl. [wapaBnudeckue
MexaHU3Mbl. Vcronb30BaHUE BBHICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIOMPOBOIA.

AtMocdepa 3emmm u atmocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBaHUS
BO3yIIHONH 00o0nouku 3emnu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOI0O JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Ipubops! 17151 n3MepeHus: aTMoc(HEepHOro TaBJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumMenoBa) cuia. 3aKkoH ApxuMesia. Y clIoBHE€ BOSHUKHOBEHUS BHITAIKUBAOLIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIEPATYPHIL.

[lepenaua naBneHuUst )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocy/bl.

I'mppasnuueckui npecc.

[IposiBneHue necTBUS aTMOCHEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHONU B KUIAKOCTh
YacTH TeJa U IIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHCHHOM JKUJIKOCTH.

VYcnoBre maBaHus TEN: IUIABAaHUE WM NOTPYKEHUE TENI B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.



WccnenoBanue 3aBUCUMOCTH Beca Tesla B BOJE OT 00BEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJA.

Onpenenenne BHITATIKUBAIONICH CUIIbI, IEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIICH CHJIBI, JICHCTBYIOIIECH HA TEJIO B
AKUJKOCTH, OT Macchl TeNa.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  BBITAIKHUBAIOMIEH  CHUJIBI,
JNENUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B HKUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KoncrpynpoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIACICHUE
€€ rpy30l0AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas padoTa JjIsl CUJI, HaPaBJICHHBIX BAOJIb JIMHUU MTEPEMEILICHHUS.
MoniHoCTb.

[IpocThie MexaHU3MBI: pblYAr, BOPOT, OJIOK, TIOJMCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIA MeXaHu3M. MoMeHT cuibl. PaBHOBecue prruara. [IpaBuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsS pbluara K OJOKy. «30J0TO€
npasmwio» mMexanuku. KIIJ[ mpocTeix mexanuzMoB. [IpocTeie MexaHnu3MbI B OBITY,
TEXHHKE, )KUBBIX OpraHU3Max.

Mexannueckas »dHeprus. KuHernueckas W TNOTEHUHAIbHAS HDHEPTHS.
[IpeBpalnieHre 0qHOrO BUAa MEXAHUUYECKON SHEPTUU B APYTrOi. 3aKOH COXPAHEHUS
Y TIPEBPALIEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycioBUN paBHOBECUS pblyara.

Nsmepenne KII/] HakIOHHON ITOCKOCTH.

N3yuenune mpaBuia peraara AJis MOABUKHOTO ¥ HETIOIBUYKHOTO OJIOKOB.

Omnpenenenue KII/ moaBuKHOTO U HETIOABMKHOTO OJIOKA.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH IPHU MOABEME TPY30B MPU MOMOIIU
MMOABMKHOTO OJIOKA.

N3ydenue 3aKko0Ha COXpaHEHUS MEXaHUYECKON YJHEPTHH.

8 KUIACC

Pasnen 6. TenioBble sIBJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, SKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucramnuueckue u amopdubie Tena. ['padeH — HOBBI MaTepuan Al HOBBIX
TEXHOJIOTUHA. TEXHOJIOTMU TMOJYyYEeHHUS HUCKYCCTBEHHBIX anmaszoB. OObsiCHEHUE
CBOWCTB ra30B, )KUJIKOCTEW M TBEPHABIX TEJI HA OCHOBE IMOJIOKECHUN MOJIECKYJISIPHO-
KUHETHYECKOU Teopuu. [IOBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KalWJLUIPHBIC
ABJEHUSA. TemIoBOE pacUIMpeHUE W C)KaThe. 3aBUCUMOCTb [IaBJICHUS raza oOT
00bEMa, TeMIiepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KUHETUUYECKOW HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacCTHUIl. TeMIIepaTypHbIE IKAJIbI.

Buytpennsis  sueprus. CnocoObl H3MEHEHUST BHYTPEHHEH DHEpruu:
Terionepeaaya u COBEpUICHUE paboTHI. Buasl TeIUIoNnepeaaym:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IydeHrue. Buapl teronepenaun B mpupoae u
TexHuke. HeoOpaTruMoCTh TEIMIOBBIX MPOIECCOB.

KonudectBo TemioTel. YenpHas TEMIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TersI0Boe paBHOBecue. 3akoH HbioToHa-PuxmaHna. YpaBHeHHE TEIUIOBOTO OaiaHca.

[InaBienre U OTBEPAECBAHUE KPUCTAJUIMYECKHUX BEIIECTB. Y AE€NbHAS TEILIOTA
naBienus. [lapooOpazoBanue u koHaeHncanus. Mcnapenue. Kunenue. Y aenbHas
TerIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEPATyphl  KWUIMCHHUS  OT
atMocdepHoro maBieHUs. HachIlieHHBI W HEHACHINEHHBIN mMmap. BiaxkHOCTH
BO3/1yXa.

DHeprus TOINIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuuner padotel TemnoBbix nsurateneil. KIIJ[ TemmoBoro asurarens.
TerioBele OBUTATENM M 3alATA OKPYXKarollen cpenpl. TemnoBble IMOTEpU B
TEIUIOCETSX.

3aKOH COXpaHEHHUS U NPEBPAIICHUS DHEPTHMM B MEXAHUYECKUX U TEIJIOBBIX
nporeccax.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

HaGnronenue siBneHUN MOBEPXHOCTHOTO HATSKEHUS, CMadyMBaHUs U
KaNWJUISIPHBIX SIBJICHUMN.

Habnronenue TenioBoro paciuiupeHus Ted.

WN3menenne naBieHuWs ra3a mpu W3MEHEHUUM OOBEMAa W HATPEBAHUM WIIA
OXJIAXKJICHUH.

[IpaBuna usamMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxJtakieHue npyu COBEpUIEHUHU paOOTHI.

HarpeBanue npu coBepIiieHUN paOOThl BHEITHUMU CHUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



HaGnronenue xumnenus.

HaGntonenue nocrosiHcTBa TeMIepaTyphbl IPH TUIABJICHUU.

Mojenu TeIuIoOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OMnBITHI IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIM caxapa.

N3mepenue TemnepaTtypbl MOpU TMOMOIIM KUIAKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPaTypHI.

OnbITel MO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUJKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OajIOHE MIMPUIIA.

HccnenoBanre 3aBUCMMOCTH JIaBJICHUS BO3JyXa OT €ro oo0béMa u
TEMIIEPaTypHl.

IIpoBepka TUNOTE3bl TUHCHHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHHsT BHYTpPEHHEH DSHEpruu Tejla B  pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUS TEIIOOOMEHA TPU CMEIIUBAHUM XOJOJHOW U
ropstuer BOJIBL.

Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPHU TEII00OMEHE
C HAarpeThIM METAJIIMYECKUM ITUIUH]IPOM.

Omnpenenenre MOIIHOCTHU TEIIOBBIX NOTEPh (3akoH HproToHa-Puxmana).

Ornpenenenue yAaenbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue mponecca UCIapeHusl.

OnpeneneHrne OTHOCUTEIBbHOM BIIaXKHOCTH BO3AYXa.

Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbA.

Pazgen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Teil. J[Ba poaa sneKkTpuueckux 3apsiaoB. BzaumopeiicTBue
3apspKeHHBIX Tell. 3akoH KyloHa.

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mnosist. IlpuHnwn
CYyNEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenn snektpudeckux 3apsiioB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsl.
Crpoenue aroma. I[IpoBOAHMKH, HAMAJIEKTPUKH M TMOJYNPOBOJHUKHU. 3aKOH
COXpaHEHMS ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUA CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
HNctounuku mocTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas mnemnb. Cuia Toka. DJIEKTPUUECKOE HaMpsHKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSIHHOTO TOKa. CONpPOTUBIIEHUE MPOBOAHUKA. Y IETbHOE



COnpoTHUBJIEHUE BemecTBa. 3akoH Oma 115 yyactka nenu. [locnenoBarenbHoe u
napajieJIbHOe coeAMHEHNE MPOoBOAHUKOB. D/]C B lenM MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonnod nenu. IlpaBuia Kupxroda. Pacy€r mpocThIX 37I€KTpUYECKHX
uenei. HenmnHenHbIe 3JIEMEHTHL.

Pabora u MOIIHOCTH JJIEKTpUYECKOro ToOKa. 3akoH Jlxoyns-Jlenna.
DNEeKTpUYECKUe 1Eenu U MoTpeOUuTenu deKTpuIecKkor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHble  MarHuThl.  B3aumopeiicTBHME  TMOCTOSHHBIX ~ MarHuTOB.
MaruutHoe nosne. MarHuTHoe 1ojie 3eMIId U €ro 3Ha4eHue AJisl )KU3HU Ha 3emiie.
OnbiT Opcrena. MarHutHoe TmoJ€ 3JIEKTpudeckoro Ttoka. OnbeiT  Amrepa.
[IpruMeHeHUE BIEKTPOMAarHUTOB B TEXHHUKE. JlelicTBME MAarHMTHOIO TMOJs Ha
NpOBOJHUK ¢ TOKOM. Cuna Awmmepa U oOmnpeleineHue e€ HampaBJICHUS.
OJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. lCronmb30BaHWE SIIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

OnbiTel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIuU. [TpaBuio Jlenna.
DIIEKTPOTrEeHEepPaToP. CnocoObl MOJTyYEHHUS ANEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HCTOYHMKAX HHEPTUH. DKOJOTHUUECKHUE
POOIEMBI SHEPTETUKH. TOTIITMBHBIC 3JIEMEHTHI M 3JIEKTPOMOOIIH.

Hemoncmpayuu.

DJIeKTpU3aLMs TEN.

JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.

Y CTpONCTBO U AENUCTBUE IIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAS] MHAYKIIUS.

3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJIOB.

MopaenupoBaHue CHUJIOBBIX JIMHUM DJJIEKTPUYECKOTO OIS C I[OMOULIBIO
OyMa)KHBIX CYJITAHOB.

[TpoBOIHUKY U AUDIICKTPUKH.

HcTouHMKM OCTOSIHHOTO TOKA.

JIelCTBUS DNEKTPUIECKOTO TOKA.

DIIEKTPUYECKUAN TOK B KUIKOCTH.

["a30BbI pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenune 3eKTpuyecKoro HanpsKeHUs: BOJIbTMETPOM.

Peocrtar u Mara3uH cOnpoOTUBIICHUN.

B3auMojeilicTBrE MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MarHuTa.

MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OnbIiT Dpcrena.

MarHuTtHoe€ noje Toka. DJIEKTPOMarHur.



JlericTBME MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

Onbitel Dapapes.

DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpITel 1O HAONIOJEHUIO DJICKTPU3AIMKA TEJl TPU CONPUKOCHOBEHUU H
VHAYKIUEH.

Uccnenoanne A€MCTBUS DJIEKTPUYECKOTO TMOJs Ha MNPOBOJHUKU U
JUBJIEKTPUKHU.

COopka 1 UCTIBITAHHUE AJIEKTPUIECKOM IIETH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUST PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh DJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €0 JIJIMHBI, IUIOIAM TONEPEYHOr0 CEYEHUS U MaTepHaa.

Ornpenenenue yAaenbHOTO CONPOTUBIIEHUS TPOBOJHUKA.

[IpoBepka mpaBuiia CIOXKEHHS HANPSXKEHUW TMPHU  TOCIEI0BATEIBHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia sl CUJIBI TOKA NPU MapaJICIBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenne 3/IC 1 BHYTPEHHETO COPOTUBIIEHUSI HCTOYHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BbITOJIHEHUS 3aKOHA OMa /1715 MOJTHOM 1IeMu.

N3ydenune BONbTAMIIEPHBIX XapAKTEPUCTUK HEIMHEHUHBIX AJIEMEHTOB (J1aMIIbl
HaKaJIMBaHUS WK MOJTyITPOBOJHUKOBOIO IUOJA).

Ornpenenenne padOThI AJIESKTPUUECKOTO TOKA, UYIIETO YEPe3 PE3UCTOP.

OrnpeneneHre MOIUTHOCTH AJIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBarens.

UccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yuenrne MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pa3aeiaeHuH.

HccnenoBanne nelcTBUSA SJIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3AUMOICUCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHJIbl M HampaBJ€HUsS TOKAa B KaTyIIKe W OT HAJIUYUA
(OTCYyTCTBHS) CEpACUHUKA B KaTYIIIKE.

N3ydenue neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.

Nsmepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OnbITBl 1O HWCCIACAOBAHHUIO  SIBJICHHS  DJICKTPOMAarHUTHOM  WHAYKIUH:
UCCJICIOBAHME N3MCHCHUN 3HAYCHUS M HAITPABJICHUS WHAYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanuveckoe JaBwKeHue. MarepuanpHas Touyka. CrocoObl OmucaHus
MEXaHUYECKOTO JBW)XCHUS: TaOIWYHBIN, rpaguueckuil, aHanutudeckuii. Cucrema
oTcuyéra. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKECHHUSI.

BekTopHbie BETMYUHBI, ONEpAIMU C BEKTOpAMU, IPOCKIIMU BEKTOpa. Paaunyc-
BEKTOpP MAaTEpHAIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
IPSMOJIMHEWHOE  JBHM)KEHHE. HepaBHOMEpHOE MNPSIMOIMHEWNHOE JIBUKECHHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh Teja IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JIBUYKEHUE. Y CKOpPEHHUE
cB0OOHOTrO naaeHus. OnbITel ['anues.

I'paduueckas mHTEpHpeTannsi YCKOPEHUs, CKOPOCTH, MPONJACHHOTO MYyTH U
IIEPEMELIEHHUS IS IPSMOJIMHENHOTO JBUKECHUS.

JIBreHue Tena, OpOIeHHOr0 MO/l YTIOM K TOPU30HTY.

JIBrmkeHue 110 OKpyKHOCTHU. JIMHENHAsA CKOPOCTh, YIIIOBAsi CKOPOCTh, MIEPUOT
Y 4acTOTa 0OpallleHus MpU PaBHOMEPHOM JBHIKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CHJIA.

[Tepsbiit 3axkoH HeroroHa. Bropon 3akoH Herotona. Tperunii 3akoH Herotona.
[IprHIMI Cynepno3uLIAN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbKEHHUS, CHUla
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoadduimeHt tpenus.

JIBUKEHME TEJN MO OKPYKHOCTHU MO/ IEUCTBUEM HECKOIBKHUX CHIL

3akoH bepnymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIC
anmaparbl, CyJa Ha TOABOJAHBIX KpbUIbSIX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOMIAX. J[BHKEHHE 1moe31a Ha MarHUTHOM MTOAYIIIKE.

Cuia TSHDKECTM M 3aKOH BCEMHPHOIO TSITOTEHHMs. J[BUKEHUE Teln BOKpPYT
IPaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie mmiaHer Bokpyr Comuua). IlepBas
KOCMHUYECKast CKOpocTb. HeBecOMOCTh 1 meperpys3Ku.

PaBHOoBecue marepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

NUmnynec tenma. M3menenue wummyinbca. HMmnynse cuibl. YOpyroe u
HEYINPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHUSI MMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexannyeckass paboTta W MOIIHOCTh. PaboTa cui TsSKecTH, yHpyrocT,
TpeHusi. CBs3b SHEepruu U paboThl. [loTeHInanpHass YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIMabHAs SHEPTUS CxKATON NpyKkUHbL. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW SHEPruM. 3aKOH M3MEHEHUS U COXPAHEHHUS
MEXaHUYECKON YHEPTHH.



Hemoncmpayuu.

Halnronenue MexaHWYecKOTro JBUXKEHHUS Tejla OTHOCHTENIbHO pa3HbIX Tell
OTCYETA.

CpaBHeHrEe mOyTeM W TPAEeKTOPHUM JBWKEHHsS OJHOTO M TOIrO JKE€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHXKECHUSL.

UccnenoBanue npu3HaKoB PpaBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMKEHUsI TeJla MO OKPYKHOCTH.

Habnronenne MexaHM4eCKHUX SIBICHUM, MPOUCXOSIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUXEHUH OTHOCHUTEIIBHO
KaOuHeTa QUBUKH.

Habnronenue paBHOBecus TeJ, CBOOOIHOTO MaJeHNUs, KOJIeOaHUsI MasTHUKA B
MHEPIUATIbHBIX CUCTEMAaX KaK MOJATBEPKICHUE MPUHIIUIIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€Ia OT €r0 MacChl U JEUCTBYIONIEH HA HETO CHUIIBI.

HaGnronenue paBeHCTBA CUIT TPU B3aUMOJICUCTBUU TElL.

N3MeHeHnne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaua umityabca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa TP a0COFOTHO HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHue UMIyJibca P YIIPYrOM B3aUMOJCHCTBUH.

Habntonenue peakTMBHOTO JBUXKCHHUS.

CoxpaHeHHe SHepPIruy Mpu CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEepruu Mpyu ABUKEHUM TeJa MOoJ1 JEUCTBUEM MIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTpynpoBanne TpakTa [Jsi pa3roHa M JAIBHEHIIETO0 PaBHOMEPHOTO
JBIDKCHUS IIapUKA WIIH TEJIEKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJbXKEHUS OpycKa WIM JIBUKEHUS
HIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEHUs Tela NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBI)KEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTessl: €ciiv NPy PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJIbHOU
CKOPOCTH ITyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHUCEII, TO BPEMEHA OJIUHAKOBBI.

UccnenoBanue aBu)eHuUs Tejia, OPOIICHHOTO MO/ YIJIOM K TOPHU30HTY.

UccnenoBanne 3aBUCMMOCTA CHUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKodhPUITMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.



Uccnenoanmne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIECH B MPYXKUHE, OT
CTeneHu AepopMaliy MPYy>KUHBI.

Onpenenenue pabOTHl CHIBI TPEHUSI MPU PABHOMEPHOM JBIKCHUH TeJa IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre paboThl CHUIIBI  YIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOJABUKHOTO U MOBUKHOTO OJIOKOB.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MIEPUO/I,
4acToTa, aMIUiuTyAa. l'apMoHuueckue KkoyieOaHus. 3aTyXawlue KoJeOaHus.
Brinyxnennsie konebanus. Pezonanc.

MaremaTn4yeckuii M NPYKUHHBIA MasTHUKU. [IpeBpaieHne 3Hepruv mnpu
K0JI€0aTEIHLHOM JIBUKEHUH.

Mexannueckne BoaHBL. [IpomonbHble M monepedyHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHus u nudpakius. [[jinHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MeXaHU4eCKHUe BOJIHBI B TBEPJIOM TeJ€, CEHCMHYECKHE BOJHBI.

3Byk. PacnpocTpaneHne u OTpa)k€HHE 3ByKa. I'pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. HMcmosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSX.

Hemoncmpayuu.

HaGnronenue konebaHuii Tenm moj JCHCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmroienue BeIHYKIEHHBIX KOJI€OaHUI U pe30HaHCA.

Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

Ha6nronenue unrepdepenninu u qudpakiinv BOJH Ha TOBEPXHOCTH BO/IBI.

Habnronenue 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHM PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

Ompesenenre 4acTOTHI M Mepruoja KoJieOaHU MaTeMaTUYECKOT0 MasTHHUKA.

Omnpenenenre 4acTOThI M Mepruoja KoyieOaHu| MPY>KUHHOTO MAasATHUKA.

HccnenoBanre 3aBUCUMOCTH TIEpUOIa KOJeOaHUN Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TIepHO/Ia KOJI€OAHUN TPYKUHHOTO MAsITHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHMMOCTH Tepuoja KojieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OMBITHL, IEMOHCTPHUPYIONTUE 3aBUCUMOCTD MEPHO/Ia KOIeOaHU TPy KUHHOTO
MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.



Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBOMCTBa
aJeKTpoMarHuTHbIX BOJH. Illkana snaekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJH JUIi COTOBOM CBs3u. Pammonokanms. Kocmuueckas
CBSI3b.

DneKTpoMaruuTHas npupoga cera. CKopocTh cBeTa. BoiiHOBBIE CBOMCTBa
cBera: uHTepdepeHus U AUPPaKIus.

Jemoncmpayuu.

CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.

Nutepdepentus u audpakius cBeTa.

Jlabopamopnsie pabomul u onvimol.

N3ydeHre CBOWCTB JJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
TenedoHa.

[TpoBeaeHME OMBITOB MO HAOMIOACHUIO HHTEPHEPESHITNHN U TU(PPAKITIU CBETA.

Pa3znes 11. CBeToBbBIE ABJICHHS.

JlyyeBass MOJEnb CBETA W TEOMETPUYECKAs] ONTHKA. VICTOUHHMKM CBETa.
[IpsmonuHeriHOe pacnpocTpaHeHue cBeta. 3atMeHus ConHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTtpoeHue
n300pakeHuid, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus: cBera. [lonHoe oTpa)keHue cBeTa.
Hcnonb3oBaHue MOTHOTO OTPAKEHUS! B ONITUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xox usyuern B JuH3e. Popmysa TOHKOM JmH3BL. IlocTpoenue
n3o0paxkeHu, CcHOPMUPOBAHHBIX TOHKOW JMH30H. OmnTHyeckas cuUcTeMa
doToamnmapaTa, MHUKpOCKONa M Tejeckona. [y1a3, kak onTuyeckas CUCTEMA.
bin30pyKOCTh M JAITBHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OnbiTel Hbiotona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmMomnMHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonyuyenue n300pakeHUi B MJIOCKOM 3€pKaje.

[Ipenomiienue cpera.

Onrtuyueckuii CBETOBOI.

Xox mydeil B coOuparonieit JimHs3e.

XoJ 1y4yelr B pacCenBaIOIIEH JINH3E.

[Tonyuyenue n300pa’keHN ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

Mopnens rinasa.



Paznoxenue 6enoro ceera B CIEKTP.

[Toyuyenue 6eoro cBera Mpu CII0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

Uccnenoanne 3aBUCUMOCTH Yrja OTpPa)XXEHUs CBETOBOTO Jiyya OT Yria
NaJICHUS.

N3yuenune cBONCTB M300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa IPEJIOMJICHUSI OT yTIJia MaJeHUs CBETOBOTO
Jy4da Ha TPaHUIIE «BO3AYX—CTEKIIO».

[Tonydenne nzo0paxeHu ¢ MOMONILI0 COOUPAIOIICH JIMH3HI.

Onpenencuare (GOKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparoIe
JIVH3BI.

OnBITHI O Pa3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEl 1O BOCHIPUSITHIO I[BETa MNPEAMETOB MPU HX HAOIIOAECHUU uepes
I[BETOBBIC (DUITHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue v noryonieHue ceeta atoMmoM. KBauTel. JInHeiuaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usznydeHus. CTpoOeHHE aTOMHOTO
saapa. Hyknonnas wMogmens aromHoro sngpa. HM3zoromsl.  PagnoakTuBHBIE
npeBpauieHus. [lepuon nmomypacnana aroMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUN Ha )KUBBIC OPraHU3MBI. 3aluTa OT PaJMOAKTUBHOTO U3TyYCHUS.

SAnepHbie peakuu. 3aKOHbI COXpPAHEHHUs 3apsiJOBOIO U MAacCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W 3Hepruu. Peaknuu cuHTe3a U
nenenus spep. Mcrounuku sHepruu CoiiHIa W 3BE31. flnepHas sHEpreTuka.
DKOJIOTUYECKHE MPOOJIEMBI SITICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TOTJIONICHUS.

CrekTpsbl pa3InvyHbIX ra30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3HPYIOLUIUX U3ITYUEHUH.

Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CruioniHbIX U JIMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

HccnenoBanue TpekoB: U3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3HOMY TyTH
(mo ortorpadusam).

N3mepenne paanoakTHBHOTO (hOHA.

IHoBTOPHUTEIBLHO-00001IAOIM A MOTYJIb.



[ToBTOpUTENBHO-00001IAIOIINN MOYJIb MIPEAHA3HAUEH JJIsi CUCTeMaTH3alllu
U 0000mIeHHsT  TMPEAMETHOTO  COAEpX aHUs M ONbITa  JAESITEIbHOCTH,
IpUOOPETEHHOTO NPH M3YYEHHH BCEro Kypca (U3HKU YIIIyOJIEHHOTO YpOBHS, a
TaKXKe 7151 TOJTOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY M0 (PU3HUKE.

B nmnponecce wu3yueHus JAHHOTO MOAYJIS PEAIU3YIOTCS W IOJIyYaroT
JalbHelIIee pa3BUTHE ydeOHble JEHCTBHUS, OOECHeunBarolue JOCTHKEHUE
OpPEeIMETHBIX W METalpeAMETHBIX pPE3yibTaToB oOOydeHHs, (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: OOBSICHEHHE U ONKUCAHUE SIBJIEHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIEIOBATENbCKUE NEHCTBUS (BBIABHKEHUE
TUIIOTE3, MMOCTAHOBKA LENM W IUIAHUPOBAHWE HCCIIEIOBAaHUSA, aHAIW3 JaHHBIX U
[IOJTyY€HUE BBIBOJIOB).

[IpeanoututenbHol  (GopMOl  OCBOEGHUS MOJIYJA SABISIETCS MPAKTUKYM,
nporpamMma KOTOpOro BKIIFOUYAET:

pelnieHre 3ajad, OTHOCSIIMXCA K Pa3IMYHbIM pa3fellaM M TeMaM Kypca
($U3MKH, B TOM YHUCIIE 33]]a4, UHTETPUPYIOLINX COJIEpPKaHUE Pa3HbIX Pa3/IelioB;

BBIINOJIHEHHE JIAOOPATOPHBIX PabOT U ONBITOB (BKJIIOYask pabOThI U ONBITHI U3
NepeyHe K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IJIAaHUPOBAHUS
IPOBEJICHUS UCCIIEIOBaHMs, BEIOOpa 1 00OCHOBAaHUS METOAAa U3MEPEHHs BEJIUYNH,
COOPKU SKCIIEPUMEHTAILHON YCTaHOBKHU;

BBINOJIHEHHE MTPOOJIEMHBIX 3a/laHUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3agaHusl MO EeCTECTBEHHO-HAYYHOM TIpamMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rpyNIoOBbIMU WU UHAUBUIYAJBHBIMU IPOEKTaMU, CBA3aHHBIMHU C
coJiepkaHuEM Kypca (PU3UKH.

N3ydyeHne MnOBTOPUTENBHO-0000UIAIOIIETO MOJYJS MOXKET 3aKaHYMBAThCS
IPOBEICHUEM JMATHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aJlaHus Pa3sHOTO YpPOBHS CIIOXHOCTH. Pe3yiabTaThl BBINOJHEHUS
JIMarHOCTUYECKOI pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYaIOIINXCS
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3MKe, a Takke
CBUJIETENBCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA YTI'JIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrare u3ydenust GU3NKMA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y o0yuaromerocsi 0yayT cOpMHUpPOBaHbI CIEAYIONIME JTUUYHOCTHBIE PE3YyJIbTaThl B
YacTHU:

e I)nampuomuueckozo 60CnumanuA:

IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
duznyecKoil HayKu;

LEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

o 2)2parxcoanckozo u 0yxo8HO-HpPAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXJIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX NPOOJEM, CBSI3aHHBIX C IMPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUU
busuKy;

OCO3HaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSTHE ICTETHUECKUX KauyecTB (PU3MUecKoW HayKu: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKd KakK MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXHEWIIEW COCTABIIAIOLIECH
KYJBTYPBIL;

OpHEHTallsd B JIEATEIIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOW JI0O03HATEIBLHOCTH, HHTEpPEca K HCCIeN0BaTEIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kyaemyput 300p06bsa u IMOUUOHAILHO20 DJ1A20N0AYYUA:

OCO3HaHUE IIEHHOCTH O€30MacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBWi O€30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha J0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JOMAIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBbIKA pEeQIIEKCHH, MPU3HAHUE CBOEro IIpaBa Ha
OIIMOKY M TAaKOT'O e MpaBa y JPYyroro 4yejJoBeKa;



* 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHE B PEIICHUM TNPAKTUUYECKUX 3a/lay (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3alluM, ropojia, Kpas) TEXHOJOTHYECKOW U COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC B (PU3NIECKUX 3HAHUIA,

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBA3aHHBIX ¢ (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajiad B
00JIacTH  OKpYXarolleil cpenapl, IUIAHUPOBAHUS TOCTYIIKOB M OIIEHKH HX
BO3MO’KHBIX ITOCIEACTBUAN I OKPY KAIOIIEW CPEJIbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux

pelieHus;
o §)adanmayuu K U3SMEHAIOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJCHCTBUU TPHU BBIMIOJHEHUU HCCIEIOBAHUNA U
IPOEKTOB (PU3NYECKOMN HAIIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTUX;

IOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTUYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUH, yMEHHMH (OPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B o0nacTu
bu3uKy;

IUTAHUPOBAHUE CBOEr0 pPAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3UYECKUX
3HAHUM;

CTpEMJICHHE aHAJU3UPOBAThH U BBISBJIATH B3aUMOCBSI3U MIPUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCIIE C UCIIOJIb30BAaHUEM (PUBNUYECKUX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUU C Y4YE€TOM BIIMSIHUS Ha OKPYXKAIOLIYIO Cpexy,
BO3MOYHBIX TJIOOQJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTte ocBoeHHMS TporpaMmbl M0 (U3MKE Ha YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydJaromierocs: 0OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISATHBHBIC
yHUBEpCAIbHBIC yICOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBUs:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(s1BIIEHU ), KJIaCCU(DUIIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSl B paccMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOJCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISITh NPUYMHHO-CIICJCTBEHHbIE CBA3M IPU HM3YYEHUU (PU3MYECKUX
SBJICHUM W TMPOLIECCOB, JEJaTh BBIBOJBI C HCIOJIb30BAHMEM JEAYKTHUBHBIX H
UHAYKTUBHBIX  YMO3aKJIIOUEHHMH, BBIJBHraTh THUIOTE3bl O  B3aMMOCBS3SX
(bu3HUeCKNX BEJINYUH;

CaMOCTOSATENIbHO BhIOMpATh CIOCO0 peleHus yueOHOM (pu3nueckon 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB pEILIEHHUSA, BHIOOpP Haubosee MOIXOSUIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0OBATEIBCKU HHCTPYMEHT TO3HAHMS;

IPOBOJUThH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJBIIIOE UCCIEA0BAHNE (PU3UUECKOTO SBJICHUS;

OLICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAIUIO, MTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHUSI WJIN DKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
IPOBEIEHHOTO HAOIIOAEHUS, OTbITa, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JlajbHeIIee pa3BuTue (HU3MIECKUX MPOIECCOB,
a TaKXXe BBIIBUTATh MPEANOJIOKEHHs 00 MX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pa6ora ¢ unpopmaumeii:

OPUMEHSTh PA3JHYHBIE METOJbl, MHCTPYMEHTBl M 3alpoChl MpU MOUCKE U
ot0ope nHbOpMalMU WIN JAaHHBIX C YUYETOM MPEIIOKEHHONW yueOHOM Pu3ndeckon
3a/1auy;

aHAIM3UPOBaTh, CUCTEMATU3UPOBAaTh W HHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM MO KPUTEPUSAM, MNPEII0KEHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHbOpMaIlMM U WUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
TuarpaMMaMu, MHOM Trpapukoil 1 uX KOMOMHALUSAMH.

KoMMyHUKATHBHbIE YHHBePCcAJbHbIE YUeOHbIe 1eliCTBUS:

B XOJ€ OOCyXJeHus ydeOHOro maTepualia, pe3yJbTaToB J1abOpaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBI H
BBICKa3bIBaTh WJEW, HALCJCHHbIE Ha pEIIEHHE 3aJaud U MOAJAep KaHHe
OJaro>keaTeIbHOCTH OOIIEHNS;

COIOCTABJISITh CBOM CYXXKICHHS C CYXACHUSMHU JIPYTHX YYaCTHUKOB JHAJIOTa,
OOHaApYXUBATh PA3IUINE U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOU
paboThI IpU PEILIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

OPUHUMATh LEIH COBMECTHOU JESATENIbHOCTH, OPraHU30BBIBATh JIEHCTBUS IO
e€ JOCTHKEHHUIO: pacHpelesiaTh pojid, OOCYXKIaThb MNPOLECCHl U Pe3yJbTaTbl
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATh CBOIO YacTh padOThI, JOCTUras KaueCTBEHHOI'O pe3yJbTara IIo
CBOEMY HAIIPaBJICHUIO M KOOPAMHHUPYS CBOM JACUCTBHUS C JAPYTUMHU YJICHAMU
KOMaH/Ibl;

OLICHHMBATh KAaueCTBO CBOEro BKJIaJa B OOIIMM MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSL.

PerynsiTuBHBIC YHMBEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

BBISIBJISIT TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIUX IS
pemieHust GU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCS B  PA3IMYHbIX  [OAXOJAaX  NPUHATUA  pEHICHUH
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN MPyIION);

CaMOCTOSATENIbHO COCTAaBJISATh AJFOPUTM pelieHus (U3HUEeCKOW 3aJadyul WU
IUIaH HCCHEAOBaHUS C YYETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHThI pELICHUN;

JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBI HHTEJVIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluyu U MpeJjiararh riaH e€ U3MEeHEHHUS;

OOBSACHATh  NPUYMHBI  JOCTMKEHUS  (HEHOCTHKEHUS)  pe3yJbTaToOB
JesITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBINOJHEHUS
(U3NYECKOro HCCIIEOBAaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYyallui, yCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce0s1 HA MECTO JAPYTrOoro 4eJoBeKa B XOJAE CIOpa WM JTUCKYCCHUH Ha
HAY4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYIoro.

NpU3HABATh CBOE MPABO HA OLIMOKY MpU pelieHUH (PU3NYECKUX 3a7ad Ui B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00yuenus ¢ 7 kiacce npeIMeTHBIE pe3yJIbTaThl HA YIIIyOJICHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BATh MOHATHUS: (PU3NUYECKHE M XMMHYECKHUE SIBIICHUS, HAOII0IeHNE,
AKCIIEPUMEHT, MOJieNlb, THUIOTEe3a, EAUHUIBI (DU3UYECKUX BEJIMYUH, AaTOM,
MOJIEKyJa, arperaTHble COCTOSHMS BellecTBa (TBEpHOE, JKUJKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBIKEHUE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpUsi, PaBHOJCHCTByIOmas cui, nedopmarusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBICHUS (Iu(Qy3us, TEIIOBOE IBIKCHUE YaCTHI]
BEILIECTBA, PABHOMEPHOE [BI)KCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIus,
B3aUMOJICHCTBHUE TEJ, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMU, XHUIAKOCTSIMU U Tra3amu, aTMoc(epHoe
JaBJICHUE; TUTABAHUE TEJI, TPEBPAIICHHUS] MEXaHUYECKOW SHEPTUU) MO OMMCAHUIO HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(u3HUECKOe SABICHHUE;

pacmo3HaBaTh ~ NPOSBICHUE  WM3YYCHHBIX  (U3WYECKUX  SBJICHUH B
OKpy>KaromeM Mupe (B TOM uuciie (pU3MUecKHe SBICHUS B TPUPOJE: MPUMEPHI
JBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B KMBOM U HEXHBOUW MpUpPOJE, NEHCTBUE
CHUJI TSKECTU, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JABJICHUSI HA KUBOW OpraHu3M, IJIaBaHUE PBIO, phlyaru B TEJE Ye€IOBEKa), MpU
TOM TEPEBOJUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIJCISTH CYIIECTBCHHBIC
cBOMCTBA (TIpU3HAKK) (PU3NYECKUX SIBJICHUM;

OMUCHIBATh M3YyYCHHBIC CBONCTBA TeNl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbuznyeckre BenUuYuHbI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IyTh,
CpedHsii CKOpOCTb, CHJIa YIPYTrOCTH, CUJa TSKECTHU, BEC Tella, CUJla TPEHUS,
JaBJeHUE TBEPIOTO Teia, JaBJICHUE CTOJ0A KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHudeckass pabora, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOT'O JICUCTBUS MEXAaHU3MOB, KHHETHYECKasl ¥ TIOTCHI[MAIbHAsI DHEPTHUs ), IPU
OMUCAaHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUI CMBICT UCIIOIb3YEMbIX BEJIUYMWH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIOIUE JTAHHYIO (DU3UYECKYIO BETUYUHY C APYTHMMH BEIIMYMHAMU, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYUH;

XapakTepu3oBaTh CBOMCTBA T, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIONb3Ys MpaBUja CIOXKEHUs Cuil (BIOJL OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBWIO paBHOBeCHs phiuara (OJ0Ka), «30J0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOW HHEPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBhIBATH €r0 MaTeMaTU4YeCKOe
BBIPKCHUC;

CTPOUTH MPOCTHhIC (PU3HUECKUE MOJACIN pPeaJbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCISATH MPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOWCTBA



00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (U3UIECKUE MOJICIIH JJII OOBICHCHUS
(bu3HYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

OOBSCHATh (PU3NUYECKHE SIBICHHMS, MPOIIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE€ CHUTyallliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KauyeCTBEHHBIE 3a7a4d, B TOM 4YHCIE TPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHUX BEJIMYUH, IPU 3TOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBIISATH MPUYUHHO-CIIC/ICTBCHHBIC CBS3M U BBICTPAaWBATh
JOTUYECKYIK) LEMOYKY PpPACCYyKIECHUM C ONOpOM HAa H3YYEHHbIE CBOMCTBA
bu3HUeCcKuX SIBJICHUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

pemaTh pacy€THble 3a1auyu (B 2—3 ACHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3uKu, BIOMpas aJIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCTIOJIb30BAHUEM 3aKOHOB
U (HopMyJ1, CBA3BIBAIONIUNX (PU3HUECKUE BEIUYHMHBI, 3aMCHIBATh KPATKOE yCIIOBHE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATh HEAOCTAIOIINE WA HW30BITOYHBIC
JaHHBIE, OOOCHOBBIBATH BBIOOP METOJA PEIICHUS 3ajJadd, HCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJIUTh MATEeMATHUYECKHE MPEOOpa3oBaHUs U PACUETHI,
OLICHUBATh PEATUCTHUYHOCTH IMOJYYEHHOTO 3HA4Y€HUs (U3MUECKOW BEIMYMHBI U
OTIpENIEATh Pa3MEPHOCTh (U3MUCCKOW BETUYHMHBI, TOJYYCHHOW MpU pPEIICHUN
3a/auu;

pacmo3HaBaTh TPOOJEMBI, KOTOpPbIE MOXKHO PEHINTh MPH  MOMOIIU
bu3nUecKuX METOJ0B, M TMpeajaraTb OPUEHTUPOBOYHBIM CHOCOO peIleHUs, B
OMMMCAaHWW  WCCJICNOBAaHUS  PACIO3HABATh  MPOBEPSIEMOE  MPEIIOJIOKECHHE
(TUTIOTE3Y), HHTEPIPETUPOBATH MOTYUSHHBIN PE3yIbTaT;

IIPOBOJIUTH OTBITHI O HAOMIOACHUIO (PU3UYECKUX SIBJICHUHN W (PU3NIECKUX
cBoicTB Ten (muddys3usi, TEMJIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPH B3aUMOJICHCTBUM TEJl, TIEpeiaya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSBICHUE NEHCTBHS aTMOCHEPHOTO IaBJICHUS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH TMPEIANOIOKEHUE (TUIOTE3Y) O BO3MOXKHBIX
pe3yJsibTaTax HaOI0IeHUH, CAMOCTOSTEILHO COOUPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYIUPOBATH BHIBOIBI,

IPOBOJUTH TMpPSMbIE U KOCBEHHbIE HW3MEPEHHS (DU3UUECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHHU, Macca Teja, 00bEM Tena, Chila, TeMIiepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOTO TEa, CWJIA TPEHHS CKOJBXKEHUS, aBIICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIOMIAs Ha TMOTPYXEHHOE B KUIKOCTh
Te10, KOAD@PUIMEHT TOJIE3HOrO0  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX M HHU(PPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/Ma HM3MepeHHus, (PUKCHpPOBaATh IOKa3aHUS MPUOOPOB, HAXOAWTHh 3HAYCHUE
U3MEPSEMON BETMYUHBI C TIOMOIIBIO YCPETHEHUS PE3YIhTaTOB CEPUU U3MEPECHUN U
OIICHUBATH MOTPEITHOCTh U3MEPECHHUI;



MIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIBHBIE HCCIIEIOBAHMS 3aBUCUMOCTEN
(GuU3NYECKUX BENUYHMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJbHOTO
JABJICHMS, KauecTBa OOpaOOTKM TMOBEPXHOCTEH TEl M HE3aBUCHUMOCTH CHJIBI
TPEHUSI OT IUIOMIAJAN CONMPUKOCHOBEHUS TeJ, CHJIbl YNPYTOCTH OT YIJIUHEHUS
NPYKWHBI, BBITAJKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOH YacTH Tela W OT
IUTOTHOCTH KHUJAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJia, OT TJyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBHM IJIaBaHUS TeJ, YCIOBUW PaBHOBECHS pblyara
u OJOKOB): COBMECTHO C yuHTeleM GOpMYIUpOBaTh 3aladyy W THUIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIPHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIbHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJIb30BAHHEM HWHCTPYKIIUH,
MPEJICTABIIATH MMOJYYEHHBIE 3aBHCUMOCTH (PM3WYECKUX BEIUYMH B BUJE TAOJHUIl U
rpa@uKoB, OIGHWBATh MOTPEITHOCTH, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCJICIOBAHMSI,;

coOmo/laTh TpaBWja TEXHUKH Oe3omacHoro Tpyaa mnpu pabote cC
71a60paTOpPHBIM 000PYI0BAHUEM;

yKa3bIBaTh IPUHIIUIIBI TCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOIIAloMIMecs COCynbl, OapoMeTp, phlyar,
MOJIBVDKHBIN M HETIOJIBYDKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTB;

XapaKTepU30BaTh MPUHITUIIBI TIEHCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUIECKUX
YCTPONCTB M TEXHOJIOTHYCCKUX TPOIECCOB C OMOPOH Ha WX OMHCaHUS (B TOM
YHUCJIe: TOIITUITHUKHA, YCTPOWCTBO BOJOMPOBOAA, TUAPABIMYCCKUI TIpecc, CH(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apeoMEeTp), HCHOIb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SBJICHUM W HEOOXoauMble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

UCIIOJIB30BaTh CXEMbI M CXEMATHYHBIC PUCYHKH H3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, HM3MEPUTEIBHBIX TMPUOOPOB ¥ TEXHOJOTHYECKHX TIPOIECCOB TPHU
perneHnn yueOHO-TPaKTUIECKHX 3a/1a4;

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWU B TOBCEIHEBHOW JKWU3HU ISl OOSCTICUCHUS
0e30MacHOCTH MpH OOpallleHHH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpOICTBaMH,
COXPAaHEHHUs 370pPOBbSI U COONIIONEHUS HOPM DKOJIOTUYECKOTO TMOBEACHHUS B
OKPY’Karolen Cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB HHQPOpPMAITH GUZNIECKOTO COJIEPIKAHUS B
WuTepHere, caMoCTOSATENbHO (OpMyIHpys TOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINUXCS 3HAHUN W TMyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpMAIMIO, KOTOpasi SIBISETCS MNPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJI0CTOBEPHOM;



WCIIOJIb30BaTh IIPU BBITIOJTHEHUHU YYEOHBIX 3aJaHUNi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pu3MuecKoro cojep)kaHus, CIPaBOUYHBIE MaTepHUAIIbl, PECYpPChl CETH
WNutepHer, BiajeTh MNpuUEéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIKU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpPATKHE IHMCbMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHUKOB WMH(pOpMAIUu (DU3NYECKOTO COACP)KAHHSA, B TOM YHCIIC
nyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BAaTh HW3YUYCHHBIN MOHSITUHHBIN
amnrmnapar Kypca (U3uKu, COMPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIUEH;

IPU  BBIIOJHEHUH YUYEOHBIX IIPOCKTOB M HCCJIACAOBAHUM PACTIPEICIIAThH
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIICHHBIMH 3aJlauaMH, CJICIUTH 32
BBLIITOJIHCHUEM IIJIaHA JEHCTBUM, aJcKBAaTHO OIICHHMBAThL COOCTBEHHBIM BKJAJ B
JNEATENbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKAaTHBHOE B3aMMOJICHCTBUE,
YUYUTBIBAS MHEHUE OKPYKAIOIINX.

K koHly oOydeHus ¢ 8 knacce mpelMETHbIE pe3yJbTaThl Ha YIiyOJIeHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOMIMXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE ABUKEHUE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKUE U
aMmop(Hble TeNa, HACBHIIIECHHBIH W HEHACBINIEHHBIM Map, CrnocoObl HW3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsiji, TPOBOJHUKH,
NOJIyIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH MIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE MOJs, ONTHUYECKas CUCTEMa) U CHUMBOJMYECKUH SI3bIK (U3UKH TpU
pElIeHNN YYeOHbIX U IPAKTUUECKUX 3ajay;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pacIHIMpeHHe (CKaTue), TEIIoBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBaHUE, KalWJUISIPHBIC SBJICHMS,
UCHapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpHUCTAUIM3alMsl, KHUIEHHE, CIOCOOBI
Teruionepesaun (TerIonpOBOAHOCTb, KOHBEKIUS, U3yUEHHUE), TEIUIOBbIE TOTEPH,
JNEKTPU3aLus TeJl, B3aUMOJEHCTBHUE 3apsiioB, NEHCTBHS JJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJCICTBUE MATHUTOB, JECHCTBUE MATHUTHOTO IMOJS Ha
IPOBOJHUK C TOKOM) IO ONHMCAHUI0 WX XapaKTEpHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh  MpPOSIBICHWE  HM3YYEHHbIX  (PU3MUECKUX  SBICHUN B
OKpyKaromieM wMupe (B TOoM 4ucie (U3MYECKUE SBJICHHS B MPUPOJE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SIBJICHHUS B MPUPOJE, KPUCTAIIBI B IPHUPOJIE,
nznydyenne CoJIHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBIIEHUS B aTrMocdepe, 3IEKTPUUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apei( MOIOCOB, POJIb MATHUTHOTO
noyigs Ui KU3HM Ha 3emiie, TMOJSIPHOE CHUSHUE), MPU O3TOM [EPEBOJIUTH



MPAKTUYECKYI0 3a/Jadyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SBICHUM;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TeN U (DU3UYCCKUE SBICHUS, HCITOJB3YS
busndecknue BENMWYWHBI (TeMmIeparypa, BHYTPEHHSS DJHEpPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yJenbHas TEIIOEMKOCTh BEIECTBA, YJENbHas TEIIoTa
IUTABJICHUS, YJelbHas TEeIuioTa NmapooOpa3oBaHUs, yJeidbHash TEIUIOTAa CropaHus
TOTUTMBA, KOA(MPUITUEHT MOJIE3HOTO JICHCTBHS TEIJIOBOW MAaITUHBI, OTHOCUTEIbHAS
BJIQKXHOCTh BO3AyXa, OJICKTPUYSCKHHA 3apsija, CHJa TOKa, JJIEKTPUUYECKOe
HANPsDKCHUE, COMPOTHBICHHE NpoBoAHWKA, DJ[C B IemM MOCTOSHHOTO TOKA,
JIEKTPUUECKOE yAEIbHOE COMPOTHBJICHHE BEIIeCTBa, pabdoTa W MOIIHOCTh
ANEKTPUUECKOT0 TOKA), MPY OMUCAHUU MTPABUIILHO TPAKTOBATH (PM3HMUECKUI CMBICI
WCIIOJIE3YEMBIX BEIIMYMH, WX OOO3HAYCHUS M CIUHUIIBI (DU3UYCCKUX BEIIMYHH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIOIINE NAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJTUYMHAMHU, CTPOUTH TPA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU CTPOEHUS
BELIECTBA, YpaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHUsS SJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, MPUHIIUIT CYTEPIIO3HUIMH SJCKTPUICCKUX TIOJEH, 3aKOH
Oma nmnst yuacTtka 1ienu, npaBuia Kupxroda, 3axkon OMa a1 oJHOM 11enu, 3aKOH
Jlxoyns-JleHnia, 3aKOH COXpaHEHMsI DHEPrHH, MPU ITOM pa3iuyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA M €T0 MAaTEMaTHICCKOE BhIPAKEHNUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peaJbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJCISITH TPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBOWCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (U3UICCKUE MOJICIIH JJII OOBICHCHUS
(bu3HUECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

O0OBSCHATH (PU3HUYECKHE SIBJICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyalllii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KauyeCTBCHHBIC 3a7a4d, B TOM 4YHCIE TPEOYIOIIHE YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHUX BEJHMYWH, IPU STOM BBHIOMPATH aJ€KBATHYIO
(buU3HUECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTUYECKYI0 LEMOYKY pacCyKJIEHUM C OIIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3HYeCcKUX SIBJICHUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH H MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajayu (C Omopoil Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOUpas aJieKBaTHYIO (PU3UYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOPMYJI, CBS3BIBAIONIUX (U3HUCCKUEC BEIUYHHBI,
3aMUChIBaTh KPAaTKOE YCIOBHE U Pa3BEPHYTOC pEIICHHWE 3a7add, BBISBIATH
HEJIOCTAOIINE WM U30BITOYHBIC TaHHBIE, 00OCHOBBIBATH BHIOOP METO/IAa PEIICHUS
3a/layd, WCIOJb30BaTh CIPABOYHBIC JaHHBIE, TMPUMEHATh METOJbl aHaJIU3a
pa3MepHOCTEH, UCMONIB30BaTh Tpaduueckrue METOAbl PEIICHUs 3aj/lay, MPOBOJUTH



MaTeMaTHUYeCKue MpeoOpa3oBaHus U pacu€Thl, OIEHMBATh PEATHCTUYHOCTH
MOJIYYEHHOTO0 3HA4YeHUs (PU3UYECKON BEIUYMHBI U ONPEAENATh Pa3MEPHOCTh
($u3nYEeCKOi BETUYHHBI, TOTYYCHHON MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh TMPH MOMOIIH
(¢u3nyecKkux METOAOB, W Npe[jiaraTh OPUEHTHPOBOYHBIA CIIOCOO peLIeHUs, B
ONMHCAaHUM  HCCIAEAOBAHUS  paclo3HaBaTh  IPOBEPSIEMOE  MPEANOJIOKEHUE
(rumoTesy), MHTEPIPETUPOBATH TOTYyUYEHHBIN PE3yIbTaT;

IPOBOJIUTD OTBITHI N0 HAOMIOACHUIO (PU3MYECKHUX SBICHUM WIH (PU3UIECKIX
CBOMCTB Ten (KamwUISpHbIC SIBJICHHS, 3aBUCMMOCTb JIaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS (HarpeBaHus) NpU
U3ITy4eHUH OT IIBeTa H3JIydarouiedl (MOrJIomaronieil) MoBEpXHOCTH, CKOPOCTh
UCTIApEHUs1 BOJBI OT TEMIIEPaTyphl >KUAKOCTH W IUIOMAAN €€ MOBEPXHOCTH,
AJIEKTPU3ALNS TNl ¥ B3aUMOJCHCTBUE AICKTPUUECKUX 3apsAI0B, B3aUMOICHCTBHE
NOCTOSTHHBIX MAarHUTOB, BU3YaJN3allisl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JeHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBa 3JIEKTPOJIBUTaTENsl MOCTOSIHHOTO TOKa): (hOpPMYJIUPOBAaTh MPOBEPIEMOE
npeamnoyioxkenue  (TUMOTe3y) O  BO3MOXHBIX — pe3yjbTarax  HaOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh yCTAaHOBKY M3 HM30BITOYHOrO Habopa o0opymoBaHUS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

POBOJUTH TMpPSMbIE U KOCBEHHBIE HW3MEPEHHUS (DUIUUYECKUX BEIUYUH
(TeMIiepatypa, OTHOCHUTENbHAsI BIAXKHOCTH BO3/yXa, CHJa TOKa, HaIpsDKEHUE,
ylIenbHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIITHOCTh 3JIEKTPUYECKOTO TOKA) C MCMIOJIb30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
pruOOpoB, 0OOCHOBBIBATH BHIOOP METOJla M3MEpeHUs, (UKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUCHHUE M3MEPSEMON BEJIMYUHBI C TTOMOIIBIO YCPETHEHUS
pe3yJIbTAaTOB CEPUU U3MEPEHUN U OLIEHUBATh ITOIPELIHOCTh U3MEPEHHU;

IPOBOANUTH IKCIEPUMEHTAIbHBIC MCCIEAOBAHUS 3aBHUCHUMOCTEH (PHU3UIECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT ero o0bémMa M HarpeBaHUs WU
OXJIKJICHUSI, UCCIIEIOBAHUE SIBJICHUSI TETJIO0OMEHA MPU CMEIIMBAHNUN XOJIOJHOU U
ropsiyedl  BOJbI, 3aBUCHMOCTh CONPOTUBIICHUS MPOBOJAHUKA OT €ro JUIMHBI,
IUIOMIAIA TONEPEYHOTO CEYEeHHUsS U YACTBHOTO COMPOTHUBIICHUS BEIIECTBA
IPOBOJIHMKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPSDKEHHS Ha
IPOBOJHUKE, MCCIEIOBAHNUE IOCIIEI0BATENIbHOTO U MAPAJUIENIbHOIO COEAMHEHUN
IIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (POPMYIHpPOBaTh 3ajadyy W TUIIOTE3Y
WCCIICJIOBAHMSI, CaMOCTOSITEIPHO TUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEICTABISITh MMOJYYSHHBIE 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH B BUJE TAOJIHIl U
rpadUKoOB, OLEHUBATh MOTPEIIHOCTH, JeJaTb BBIBOJABI IO pe3yibTaTaM
UCCJIeIOBAHMUS;



coOmo/iaTh TpaBWwiia 0€30macHOro Tpyda Ipu padbore ¢ JabopaTOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS U3YUYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB C OMOPOM Ha WX OmHcaHus (B TOM
qyclie: CHUCTeMa OTOIUIEHHUS JOMOB, TMTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETP, CUETYMK DIJIEKTPUUECKON DHEPTHH, JIEKTPOOCBETUTEIbHBIE TTPUOOPHI,
HarpeBaTEeNIbHBIE  DJICKTPONPUOOPHI  (MIPUMEPHI), MPEAOXPAHUTENIH H  HX
NpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, 3JIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKA), MUCHOJb3yS 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUH, HEOOXOoAUMBbIE (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBHIE TEXHHUYECKHE YCTPOMCTBA W HW3MEPHUTEIbHBIC
npuOoOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JIBUTaTellb  BHYTPEHHEr0  CrOpaHwus,
3JIEKTPOCKOI, ~ PEOCTaT), COCTaBISATb CXEMbl JJIEKTPUUYECKUX  Lened ¢
MOCJIEIOBATEIbHBIM W THapaJyIeIbHBIM  COCJMHEHHEM 3JIEMEHTOB, pasjinyas
yCIIOBHBIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUYECKUX IIETIeH, UCIOIB30BaTh CXEMBI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHMUYECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IMPOILIECCOB MPHU PEHICHUH Y4eOHO-IIPaKTUYECKUX
3ajay;

IPUBOJUTH MPUMEPHI (HAXOAUTh MH(DOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >XKM3HU ISl OOECTIeUeHUs
0€30MacHOCTH NpHU OOpallleHHH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUS 370pPOBbsi U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpY>Karollen cpeje;

OCYIIECTBIISTH MOUCK HHPOpMaIK (U3NIECKOTO coaepkanus B MHTepHETE,
CaMOCTOSITENIbHO  (POPMYIUpPYST TIOMCKOBBIM 3ampoCc, Ha OCHOBE HWMEIOIINXCS
3HAHUM W CPABHEHHWs JIOMOJIHUTEIHHBIX HCTOYHHMKOB BBIIEIATH WH(OpMAIHio,
KOTOpasi sIBJISIETCS IPOTUBOPEUMBOI MITM MOXKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUN HAy4HO-TOMYJISIPHYIO
auTepaTypy (pusmdeckoro comepikaHus, CIPaBOYHBIE MaTepuaibl, PeCypChl CeTH
Wntepuer, BiameTte mnpuéMaMH KOHCIEKTUPOBAHMUA TEKCTa, MNpPeoOpa3oBaHuUs
uH(pOpMauu U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIC ITMCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
00001mast nHGOpMAILUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOrO COACpKaHU, B
TOM  4YHCl€  MyOJWYHO  TPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WU
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIIOIb30BaTh U3yUEHHBIN
NOHATUUHBIM ~ ammapar  Kypca  (U3UKH,  CONMPOBOXKIATh  BBICTYIUICHUE
MIPE3CHTALUEN;



IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX MPOLECCOB
pacnpenensitb OOS3aHHOCTH B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3alayaMu, CJIEAWTh 3a BBINOJIHEHUEM IUIaHa ACHCTBUH U KOPPEKTUPOBAThH €rO,
aJ€KBATHO OLIEHUMBAaTh COOCTBEHHBI BKJIAJ B JIE€ATEIBHOCTb TIPYIIIBI,
BBICTpaNBaTh KOMMYHHUKaTUBHOE B3aUMOJEHCTBUE, NPOSABISIL TOTOBHOCTh
paspemaTh KOHGIUKTHI.

K xonmy oOyuenusi ¢ 9 kKnacce mpeniMeTHbIE pPe3yJbTaTbl Ha YIIIyOJIIEHHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS (CHCTEMa OTCUYETA, OTHOCUTEIHLHOCTh MEXAaHHUYECKOTO
JNBUKEHUSI, HEBECOMOCTb U TEPETPY3KH, LUEHTP TAKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(QpPa3ByK M YJIbTPa3BYK, 3JICKTPOMAarHUTHBIE BOJIHBI, PEHTT€HOBCKOE
U3Ty4YeHHe, MIKaja JIEKTPOMArHUTHBIX BOJIH, HCTOUYHUKU CBETa, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKaHUs U MOIJIOIIEHUs, aibda-, Oeta- U ramma-
U3ITyYEHUsI, U30TOIbI, siIEpHAas U TEPMOSJEPHAsl PHEPreTHKA) U CUMBOJUYECKUN
A3bIK (PU3UKHU MTPU PELICHUU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iauyarh  sBJICHUA (PaBHOMEPHOE M  HEPaBHOMEPHOE
IPSAMOJIMHENHOE JIBHKEHUE, PaBHOYCKOPEHHOE IIPSAMOJIMHEWHOE JIBUXKEHUE,
CBOOOJIHOE TMaJeHHE TeJ, ABWKEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBHE Tell,
PAaBHOBECHME MATEPUAIIBHOM TOYKH, PpEAaKTUBHOE [IBU)KEHUE, HEBECOMOCTb,
KojeOaTrenbHOe JABWKEHUE (TapMOHMYECKHE, 3aTyXalollWe, BbIHYXICHHbIC
KOJ€OaHMsI), PE30HAHC, BOJIHOBOE JABWKEHHUE (paclpOCTPAaHEHHWE U OTpPaKEHUE
3ByKa, MHTep(hepeHHs U Tudpakius BOJH), NPIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpPaXEHHE U IIPEIOMJICHUE CBETa, II0JJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP U CJIOKEHHE CIEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3JIyYEeHHs) MO OINHCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
J€MOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh  NPOSBICHUE  M3YyYEHHbIX  (U3MYECKUX  SBJICHUH B
OKpYy>KaroleM Mupe (B TOM uucie (pu3nyeckue SIBJICHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, JBUXEHUE MIaHeT COJHEYHOW CHCTEMbI, PEAKTHUBHOE JIBM)KEHHE >KMBBIX
OPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPACEHHUE, CEHCMHUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B MIPUPOJIE, OMOIOTUYECKOE
NEHUCTBUE BUIUMOTO, VYIbTPA(PHOJIETOBOTO W PEHTTEHOBCKOTO U3IyYEHHH,
€CTECTBEHHBI pPAaJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4yd, pPaAJUOAKTUBHOE
U3JIy4YEHUE NPUPOAHBIX MUHEPAIOB JEUCTBHE PAJAMOAKTUBHBIX H3IYyYCHMM Ha
OpraHM3M YeJOBeKa), MPU 3TOM MEPEBOAMTH MPAKTHUUECKYIO 3ajady B Y4YEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (U3HUUECKUX SBJICHHM;

ONMUCHIBATh M3YyYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHHUSA, UCIONb3YS
(u3nueckue BENIMYMHBI (CpeHsii W MIHOBEHHAass CKOPOCTh Tela IMpHU



HEPAaBHOMEPHOM JBWIKEHHMM, YCKOPEHHUE, MEPEMEIICHUE NPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JBM)KEHUM, YIJIOBasg  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOIO
NaJICHUs, BEC TENA, LEHTP TSKECTH TBEPIAOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbl, MEXaHHUYeCcKast paboTa U MOUIHOCTh, TOTEHLIMAIbHAS YHEPTHs Tela,
MOAHATOTO HaJl TIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTHUS CKATON MPYKUHBL,
KMHETUYECKAsT DHEPrus, IOJIHAs MEXaHM4YeCKas DSHEpPrus, MNEPUOJ M YacToTa
KOJIe0aHM, epruol MaTeMaTUYECKOr0 U MPYKUHHOTO MAasATHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIOMIICHUS
Cpelpl), TMpH ONHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PU3NYECKUH  CMBICI
UCIOJIb3yeMbIX BEJIIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paKN U3yYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3HUECKHE SBJICHHS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUs HYHEPIUM, 3aKOH BCEMHUPHOI'O TATOTCHUS, IPUHLUII
CyNEpPHO3ULIMM CHJI, MPUHIMI OTHOCUTENbHOCTH ['anmies, 3akoHbl HbroTOHa,
3aKOH COXPAaHEHHMsI WMILYJIbCa, TEOPEMY O KMHETHYECKOW JHEpruu, 3akoH I'yka,
3aKOH bepHyiuin, 3aKOHBI OTpa)KEHUS U NPEJTOMIICHHS CBETa, (OPMYIy TOHKOU
JIMH3BL, IUNTAHETAPHYIO MOJEINb aTOMa, HYKIIOHHYIO MOJIE€JIb ATOMHOTO SIpa, 3aKOHBI
COXpaHEHMS 3apsAI0BOIO0 U MAacCOBOIO YHCEIN NPH SAEPHBIX PEaKUUAX, IPU STOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTh (PU3NYECKHUE MOJENH peaTbHbIX OOBEKTOB, MPOLECCOB U SIBICHUH,
BBIICJIATh MPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJAEIH s OObICHEHUs
(bu3HUECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

OOBSACHATH (PU3UYECKHE SIBICHMS], MPOLECChl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE CUTyaluld IPAaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarhb
KayeCTBEHHbIC 3a/adyd, B TOM 4HCIE TpeOylollue YHCICHHOTO OLIEHWBaHUs
XapaKTEepHBIX 3HAYCHUM (U3NYECKUX BEIMYUH, IIPU 3TOM BBIOMpATh a/IeKBaTHYIO
(buU3HUECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTUYECKYIO0 LEMOYKY PACCYKICHHM K3 2—-3 MmaroB C ONOPOM HA H3yYECHHBIE
CBOMCTBa (PU3MUECKUX SBICHUM, (PU3HUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJCIIH;

YBEPEHHO pelaTh pacy€THHIE 3aJaul 10 U3y4aeMbIM TeMaM Kypca (PU3HKH,
BbIOMpas aleKBaTHYIO (PU3UYECKYI0 MOJIeTh, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopmMy1, CBA3BIBAIOMINX (PU3NYECKHUE BEJIMUYMHBI, 3aMMCHIBATH KPATKOE YCJIOBUE U
pa3BEPHYTOE PpEIICHHE 3aJlayl, BBIBIATH HEAOCTAIOIINE WIH W30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA PEHIEHUS 3aJayd, HCIOIb30BaTh
CIIPAaBOYHBIC JAHHBIC, IPUMEHATH METOABI AHAIN3a Pa3MEPHOCTEN, UCIOJIb30BATh
rpadguueckue  METOAbl  pEIICHHs  3ajad, IMPOBOJUTH  MaTeMaTHYECKHE



npeoOpazoBaHusl U pacy€Thbl, OLEHNUBATh PEATUCTUYHOCTh MOJYUYEHHOTO 3HAUYEHUs
(u3nyecKkol BETUYMHBI U ONPEAENATh Pa3sMEPHOCTh (U3MUECKON BEJIWYHUHBI,
MIOJTyYEHHOW MPH PEIICHNUN 331a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh TMPH MOMOIIH
(¢u3nyecKkux METOAOB, W Npe[jiaraTh OPUEHTHPOBOYHBIA CIIOCOO peLIeHUs, B
ONHMCAaHUU  HCCJENOBAaHUS  pAclO3HAaBaTh  MPOBEPSIEMOE  IPENIOJIOKEHUE
(rumoTe3y), OILIGHWBATh TMPABWIBHOCTh TMOPSAJIKA TPOBEACHUS HCCICIOBaHUS,
UHTEPIIPETUPOBATH MOTYYCHHBIN pe3ysbTar;

IPOBOJUTD OMBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBICHUM WM (PU3UIECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aKOHa COXpaHEHMsI MMITyJbca, NEHCTBUE 3akoHa bepHy/ulM M BO3HMKHOBEHHE
NOABEMHOM CHIJIBI KpbUIa, 3aBUCUMOCTb MepuoAa KoJieOaHUN MPYKUHHOTO
MasTHUKAa OT MacChl Tpy3a U JKECTKOCTH TMPYXKUHBI M HE3aBHUCHUMOCTH OT
aMIUIUTYAbl MaJbIX KoJeOaHW, TPAMOJMHEWHOE paclpOCTpaHEHHE CBETa,
paszioxeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOICTB M300paKEHUS B INIOCKOM
3epKajie U CBOMCTB M300paKeHUs INpeaMeTa B coOuparollel JinH3e, HaOlroaeHne
CIUIONIHBIX M JTUHEHYAThIX CIIEKTPOB M3IYy4YeHHS): (GOPMYyIMPOBATH MPOBEPSIEMOe
npeanoyiokeHne  (TUMOTe3y) O  BO3MOXKHBIX — pe3ylbTaTaXx  HaONIOJCHUH,
CaMOCTOATENILHO COOMpPaTh YCTAHOBKY W3 H30BITOYHOrO Habopa o0OpyIOBaHUS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIHUPOBATH BBIBOJBL;

NPOBOJNUTh TIPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEPEHHM, OMpeaesss
CpelHee 3Ha4YeHHE M3MEpsieMOM BEIUWYMHBI W OMNpENeNis TMOTPElIHOCTh
pEe3yNbTaTOB NPAMBIX HM3MEpPEHUH, OOOCHOBBIBATH BBHIOOpP cIloco0a H3MEpEeHHS
(M3MEpUTENBHOTO MPUOOpa);

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUYUH (CPEIHSs CKOPOCTh
U YCKOpEHHE Tella MPU PAaBHOYCKOPEHHOM JIBJKEHHM, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOX(P(OUIMEHT  TPEHUS  CKOJIbKEHUS,
MeXaHH4YecKas paboTa H  MOIIHOCTh, YacToTa H® IEpHOJ  KojcOaHUi
MaTEeMaTHYeCKOr0 W MPYXUHHOIO  MAasTHHUKOB, (POKYCHOE  paccTOsHUE
coOuparomieid JIMH3BI MU €€ ONTHYecKas cuja, paJAuoOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M LU(POBBIX MNPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJa HW3MEpPEHUs, IUIAHUPOBATh H3MEPEHHS, CAMOCTOATEIBHO COOMpATh
HKCHEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYHMCIATH  3HAYEHUE  BEJIUYUHBI U
aHAJIM3UPOBATh IOJIyYEHHBIE PE3yJbTaThl, OLEHUBAsI MOIPEUIHOCTh PE3yIbTATOB
KOCBEHHBIX U3MEPECHHUI;

POBOJNUTH IKCIIEPUMEHTAIbHBIC MCCIEAOBAHUS 3aBUCHUMOCTEH (PU3UIECKIX
BEJIMYMH (3aBUCUMOCTh IyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBIKEHUU 0e€3
HAYaJbHOW CKOpPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIbI
HOpPMAaJIbHOTO JIaBJICHUS, MEpUoJia KoJieOaHUM MaTeMaTHYeCKOro MasiTHUKa OT



JUIMHBI HUTH, OIpEeJeJeHHE YCKOPEHUs CBOOOAHOrO NaJEHHUs, HUCCIIEJOBaHHE
U3MEHEHMS BEJIMUMHBI M HAIpaBJICHUS WHAYKIMOHHOIO TOKAa, 3aBUCHUMOCTH yTiia
OTpaX€HUsl CBeTa OT YyIJIa MaJIeHUs, YyIJla MpeJoMJICHUS OT yria MaJeHus
CBETOBOTO Jy4ya, HCCJIEAOBAHHE TPEKOB: H3MEPEHHE DSHEPrUU YaCTHIIbl 110
TOPMO3HOMY MyTH (10 ¢oTorpadusiMm)): COBMECTHO C yuuTeneM (OpMyIHUpOBATH
3a/1ayy W TUIOTE3Y MCCIEIO0BAHMS, CAMOCTOSTEIBHO IUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOATENIbHO COOMpPATh AKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEJICTaBIATh
NOJIYYEHHBIE 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BUJE TaOIUL U TpaduKOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOmrolaTh TpaBWwiia 0Oe30macHOro Tpyda mpu padbore ¢ JabopaTOpHBIM
0o0opyI0BaHUEM;

XapaKTEpU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
YyHuclle: CHUIAOMETP, NAaTYMKU IIOJIOKEHMS, PACCTOSHMSI W YCKOPEHUS, paKeTa,
3XO0JIOT, OYKH, HEPUCKOI, (oToanmapar, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOM, JTO3UMETP, KaMmepa BuibcoHa), UCMONB3Ys 3HAHUS O
CBOMCTBax (DM3UYECKUX SIBIICHUNA M HEOOXOJMMBbIE (PU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMpHU
pelIeHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbI ISl MOCTPOCHHUS
U300paKEHUI B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWU B TOBCEIHEBHOW >KM3HU ISl OOECreueHus
0e30MacHOCTH TIPU OOpaIlleHUH C MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 370pPOBbS W COONIOJCHUS HOPM DKOJIOTMUECKOTO TMOBEJICHUS B
OKpY’KarolEen Cpee;

OCYLIECTBJIATh MOUCK MH(pOpManuu puznueckoro coaepxanus B IHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMPEICIICHUs
JIOCTOBEPHOCTH IOJIy4EHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN u
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPH BBINOJIHEHUH YUYEOHBIX 3aJaHUN HAy4HO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpPMaHUs, CIPABOYHBIE MaTEpHabl, PECYPChl CETU
WnTepHer, BianeTe mnpuéMaMH KOHCIEKTHPOBAHMUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAaIMU U3 OJIHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHbIE COOOUIEHUS HAa OCHOBE
uH(pOpMAaIMU U3 HECKOJIBKUX HMCTOYHMKOB (PU3MUYECKOrO COACPM aHUs, MyOIMYHO
IPEICTABIIATH PE3YJIbTaThl MPOEKTHOM MJIN UCCIIEI0BATEIbCKON NEATENbHOCTH NPU
3TOM T'PaMOTHO MCIIOJb30BaTh W3YUYEHHBIM IOHATUWHBIM ammapar M3y4aeMoro



paznena (U3MKM W CONMPOBOXKAATh BBICTYIUIGHHE TMpE3CHTAIMel ¢ y4EToM
0COOEHHOCTEH ayJMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHBbIE

HaumenoBanue

Ne (uudpossbie)
pa3aeiioB H TeM Konrtpoabnsie | IIpakTnueckue

n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMmsbl padoThI padoThI

pecypcsl

Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUPA

®dusuka — HayKa o

1.1 2
IpUPOJIE
1.2 duznyeckue BEINYNHBI 4 3
EctecTBeHHO-HAYUHBINI
1.3 Y 2 |
METOJ [MO3HAHUSA
Hroro no pazaeny 8

Pa3znen 2. [lepBoHayajibHbIe CBEeHUS 0 CTPOCHUM BelleCTBA

2.1 Crpoenue BelecTna 2 1

JIBH>KeHHE U
2.2 B3aUMOJICUCTBUE 4 2
YACTHII BEIECTBA

Arperataele
23 P |
COCTOSIHUS BEIIECTBa
Hroro no pazneny 7

Pa3nea 3. /IBu:xeHuMe U B3auMo/ieilicTBHE TeJl

31 Mexannueckoe 10 )

NBIDKEHHE

3.2 Nuepuus, macca, 9 1 1




IIJIOTHOCTD

33

Cuia. Buner cun

15

Nroro no pazaeny

34

Pasnen 4. /laBienue TBEpABIX

TeJ, JKHAKOCTEel U ra3oB

Hasnenue. [lepenaua
JaBJICHUS TBEPABIMU

4.1 5
TeJTaMH, KHUAKOCTIMU U
razamu

4.2 JlaBnenue KuaKoCTH 6
AtmocdepHoe

43 dep 5
JaBJICHHE
JleicTBUE KUAKOCTH 1

4.4 raza Ha nOTpy€EHHOE B 12
HUX TEJ0

Hroro no pazaeny 28

Paznen 5. Pabora u MOIIHOCTB. JHEPrust

5.1 Pabora u mouHOCTH 6

5.2 [IpocThie MeXaHU3MBbI 8

53 Mexanunueckas 5
SHEPTH

Hroro no pazneny 19

Pasnen 6. IloBTopuTe1bHO-0000111aI01IUI MOAYJIb

6.1 IToBTOpHUTENBHO- 6
' 0000IIAOIIHIA MOTYITh
Nroro no pazaeny 6




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

23




8 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue pa3uesioB (undposbie)
Kontpoasnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBblie IBJICHUSA
11 CtpoeHue u cBoiicTBa 6
' BEIIIeCTBA
1.2 TemuoBele poLECCHI 33 1 6.5
Uroro no pazaeny 39
Pa3nes 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DIIEKTpUYECKHE 3apsIbl.
2.1 3apsKEHHbIE Tella U UX 9 1
B3aMMOJICICTBHS
ITocTosiHHBIH
2.2 . 31 1 10
AJIEKTPUIECKUN TOK
2.3 MarHuTHsbI€ SIBJICHUS 11 2 4
DJIEKTpOMarHuTHasI
2.4 P 7 I 1
UHAYKLIUS
Hroro no paszneny 58
Pasznea 3. IloBTOopuTE1bHO0-00001IA0IMH MOAYJIb
31 IToBTOpUTENBHO- 5
' 0000IIAKOIIHI MOLYJIb
Hroro no pazaeny 5




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

22.5




9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue pa3uesioB (undposbie)
Kontpoasnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUSA
Mexannueckoe OBUKEHHE
1.1 30 1 4
U CIIOCOOBI €r0 OIMMCAHNSA
1.2 B3anmoneiicTBue Ten 18
1.3 3aKOHbBI COXpaHEHUs 15 |
Hroro no paszneny 63
Pa3gen 2. Mexanudeckue KoJ1e0aHus U BOJIHEI
2.1 Mexannueckue KojieOaHnus 8 3.5
MexaHn4uecKne BOJTHEI.
2.2 10 3
3BYK
Uroro no pazaeny 18
Pa3znen 3. DiieKTpOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
11 DIIEKTPOMArHUTHOE TMOJIE U 6
' AJIEKTPOMATHUTHBIE BOJIHBI
Htoro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
3aK0HBI pacCIPOCTPAHEHUS
4.1 pactpocip 8 2
CBeTa
4.2 JINH3EI ¥ ONITHYECKHE 6 1




npuOopbI

Pasnoxenue GCJIOFO CB€Ta
43 2
B CIICKTP

Wroro no pazaeny 16

Pa3gen 5. KBaHTOBbIE IBJICHUSA

Ucnyckanne n
5.1 MIOTJIOLIEHHUE CBETA 4
aTOMOM
5.2 Crpoenue aTOMHOTO sijipa
53 SnepHble peakuuu 7
Hroro no pazaeny 16

Pasnen 6. IloBTopuTe1bHO-00001IaK0IIHIT MOAYJT

Mexannueckue ABICHUSA
6.1 (TTOBTOPUTENHHO- 6
0000IIarOIINIT MOTYJIb)

TeruioBble ABIEHUS

6.2 (IOBTOPUTENBHO- 3
0000IIArOIINIT MOJTYJIb)
DJeKTpOMarHUTHbIE

6.3 SIBJIIEHUS (IOBTOPUTEIBHO- 3

0000IIAIOIIIIT MOTYITh)

CBeToBbIE SIBIICHUS
6.4 (TIOBTOPUTENHHO- 1
0000110 MOJTYJIB)

6.5 IToBTOpHUTENBHO-

0000IIarOIINIT MOTYJTh




Hroro no pazneny

17

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

26.5







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3YYCHUS

JIeKTPOHHBIE
nudgposbie
o0pa3oBaTe/bHbIE

pecypcbl

®dusuka — HayKa o0 IpUpoJIE.
SIBneHus npupoabl

dusnueckue aBieHUA

Du3NUeCKUe BEIUUHHBI.
Pasmepnocts. dusnueckue
npubopsl. [lorpemuoctu npu
IPSIMBIX U3MEPEHUAX

Ypok-uccnenoBaHue
"N3mepenue JTMHEUHBIX
pa3MepoB Tel U MPOMEKYTKOB
BpeMeHH"

JlaGoparopHas paboTa
"N3mepenue o6bEMa
YKUJKOCTHU U TBEpAOro Temna'

JlaGopaTopHnas pabota
"OnpeneneHue pazmMepoB
MajbIx Ten. Meroa psaoB"

MeToapl HAyYHOTO TTO3HAHMUS.
Onucanne pu3nyecKux
SBJIEHUH C MIOMOIIBIO
Moaenen




Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJETA IapUKa,
MYIEHHOTO TOPU30HTAIIBLHO,
TeM OOoJIbIe, YeM OOJIbIIE
BbICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA

10

JlaGopaTtopHnast pabota
"OueHka AuameTpa aToMa
METO/IOM PSIOB (C
UCTIOJIb30BaHUEM
dotorpaduii)"

11

Ypok-uccnenoBaHue
"HabutoieHue TemnoBoro
paciupenus ra3zoB. OTbITHI
10 0OHAPY’KEHUIO JeHCTBUS
CHUJI MOJIEKYJISIPHOTO
npUTsKEeHu"

12

JIBr>KeHWe 4acTuIl BEIIECTBA.
Huddysus. bpoyHoBckoe
JBUKEHUE

13

Ypok-uccienoBaHue
"HaGmronenue u o0bsicHeHHE
OpOYHOBCKOT'O IBH)KEHUS U

muddy3un"

14

B3anmMopnelicTBue yacTuil
BEILIECTBA: MPUTSDKEHUE U




OTTaJIKUBaHHUE

15

ArperaTHble COCTOSHHUSI
Bewectsa. OCOOEHHOCTH
arperaTHbe COCTOHHI/II;'I BOIBI

16

MexaHnueckoe ABHKEHHE.
ITyTs, Tpaekropus,
nepeMelleHne

17

PaBHOMepHOE U
HEpPaBHOMEPHOE JIBUKEHUE.
CxopocThb

18

Haxoxnenue ckopocTu, myTu
U BPEMEHHU IIPU PaBHOMEPHOM
IPSAMOJIMHEMHOM JIBU)KEHUU

19

JlaGoparopHas paboTa
"OnpeneneHue CKOpocTu
PaBHOMEPHOTO JABUXKEHUS"

20

['paduku nmpsIMOTUHEHHOTO
PaBHOMEPHOI'O IBUKCHUS

21

Pemenue 3agad mo teme
"Pacuet cpeaneit ckopoctu"

22

JlabGopaTtopHnast pabota
"Onpenenenue cpeaHen
CKOPOCTH CKOJIbXKEHUsI OpycKa
WJIM IapuKa M0 HAaKIIOHHOM
IJI0CKOCTH"

23

OTHOCHUTEIBLHOCTD JABMDOKCHU .
CrnosxeHue ckopocTel pu
napaujiCJIbHOM ABHXKCHUHA




24

[Tomyyenue u ananus
rpauKOB 3aBUCUMOCTH IIyTH
Y CKOPOCTH JBUKCHUS OT
BPEMEHU

25

Pemenne rpaduyeckux 3amay
o Teme "MexaHuKa.
PaBHOMepHOE
MPSIMOJIMHEHOE IBUXKEHUE"

26

SIBnenue nHepuu. 3aKoH
WHEPIAN

27

BsaumopelicTBue Tea Kak
MIPUYMHA U3MEHEHUS
ckopoctu. Macca Tena Kak
Me€pa UHEPTHOCTH TeJa MpHU
MOCTYINATEIbHOM JIBUKEHUH

28

Ypok-uccnenoBaHue
"CpaBHeHHUE Macc 1o
B3aUMOJICUCTBUIO TEN"

29

IInoTHOCTH BCIICCTBA

30

JlabopaTtopHnast pabota
"OmnpeneneHue mIOTHOCTH
TBEp0TO Tena"

31

Perrenne 3agad mo reme
"Macca temna. [IimoTHOCTE
BemecTna"

32

CMecH U CIUIaBEL.
IToBepXHOCTHAS U TUHENHAS
IJIOTHOCTD




33

IToaroToBKa K KOHTPOJIBHOMN
pabore o Teme "duznka —
HayKa O IPUpOJIE.
[lepBoHavasIbHBIE CBEICHUS
00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHM BEILIECTBA.
Mexanuka"

34

KonTponbhas pabota no teme
"®u3nKa — HayKa 0 IpUpoJe.
[TepBoHauanbHBIE CBEICHUS
00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUU BEILECTBA.
Mexanuka"

35

Cuna. SIBineHue TAroTeHus.
Cuia TSDKeCTH

36

N3o6paxenue cui. Pemenne
3aaa4 no teme "OnpeaeneHue
CUJIBI TsDKeCcTH"

37

Cuia ynpyroctu. 3akoH ['yka

38

Bec tena. Usmepenue cui.
Junamomerp

39

Ypok-uccienoBanue
"HaOmroneane n3sMeHEHUS
CKOPOCTH TIPH
B3auMoOercTBUH TET"

40

Pemenue 3agau no reme
"Cwa ynpyroctu. Bec Tena"

41

JlaGoparopHas pabota




"OnbITbI, IEMOHCTPUPYIOLIHE
3aBHCUMOCTH PaCTSHKCHUS
(medopmanu) Ipy>KUHBI OT
MPUII0KEHHOMN CUIIBI"

42

Cuna tpenus

43

CioxeHue Cuil.
PaBHOelicTBYIOIIAsA crita

44

Penrenue 3amad mo reMe
"Crno>xeHue CHII.
PaBHopelicTByromas cuia"

45

Pemenue 3a1ay o reme
"Bzaumoneictaue teii. CUibl
B MexaHuke"

46

Pemenue 3agau no reme
"Cuna tpenus". Ypok-
WCCJICIOBAHHE 110 TEME
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TPEHUS OT IUIOLIAIN
COIIPUKOCHOBEHUA"

47

JlabopaTtopHnast pabota
"OnbIThI, IEMOHCTPUPYIOLIHE
3aBUCHUMOCTD CHJIbI TPEHUS
CKOJIBXKEHUS OT CHUJIbI
JIABJICHUS U XapakKTepa
COIPHUKACAIOLIUXCS
nosepxHocrein"”

48

Pemenue 3agad mo teme
"Bzaumonenctue tei1. CHiIbl
B MexaHuke"




Kontponbhas pabota no teme

49 " . "
BzanmoneiicTBue Ten

50 JlaBnenue TBEPABIX TEN
Y PpOK-3KCIIEpUMEHT

51 "Crnoco0OsI onpeeneHus
JIaBJIEHUs TBepAOro Tena"
Ypok-uccienoBaHue

52 "3aBUCHUMOCTD JIaBJICHHUS ra3a
OT TeMIlepaTypsl"

53 JlaBneHue ®KuJaKoCcTe u
ras3os. 3akoH Ilackams

54 ITHeBMaTuueckue ycTponcTna

55 3aBUCUMOCTD JaBICHUS
YKUJKOCTH OT TITyOHUHBI

56 I'mppocraTnyeckuii napamokc

57 VYpoxk-npoekt "MU3yuenue
COOONIAIOIIUXCS COCYOB"
Ypoxk-koHpepeHuus

58 "T'unppaBnuyeckue
MeXaHU3MBI"
Hcnonp30BaHne BEICOKHX

59 JIABJICHUN B COBPEMEHHBIX
TEXHOJIOTHAX

60 Pemenue 3agay mo TeMe
" JlaBeHUE KUAKOCTH"

61 Atmocdepa 3emnn u
MPUYHHBI €€ CYIEeCTBOBAHUS

62 Ypok-uccrienoBanue




"[IposiBnenue nerncTBus
aTMoc(hepHOTO JTaBiIcHUS"

63

N3mepenue atmochepHOro
nasienust. OneiT Toppuuemin

64

3aBUCHMOCThH aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HAJl
ypoBHeM Mmopsi. [Tpubopsr aist
U3MepeHus aTMOC(HEPHOTO
JTABJICHUS

65

bapomerp-anepons.
ATMmocdepHoe TaBlieHre Ha
Pa3JINYHbIX BBICOTAX

66

BriTankusaronias cuia. 3aKoH
Apxumena

67

Pemrenue 3agaq mo reme
"3akon Apxumena"

68

VYpok-uccnenoBanue
"OKcnepuMEHTaIbHOE
oOHapyXeHHe NeHCTBUS
KHUJIKOCTH U Ta3a Ha
NOTPYXEHHOE B HUX Teno"

69

JlaboparopHas paboTa
"Onpenenenue
BBITAJIKUBAIOIIEH CUIIBI,
JIEUCTBYIOILEH HA TEIIO,
HOTPYKEHHOE B KHUJIKOCTH"

70

IInaBanue Texn

71

JlaGopaTtopHnast pabota




"HccnemoBanue 3aBUCUMOCTH
Beca Teja B BOJIE OT 00beMa
MOTPYKECHHOU B KUJKOCTh
JacTH Teja"

72

BosznyxomnaBanue. [inaBanue
CyJIOB

73

Pewienne 3agau no reme
"3akoH Apxumena. Y ciaoBus
riaBaHus Ten"

74

Pemienue 3aau o teme
"JleiicTBHE JKHAKOCTH U T'a3za
Ha MOrPy>KEHHOE B HUX TEJIO"

75

Ypok-npoeKT
"KonctpyupoBanue
apeoMeTpa WM JOJIKU U
OIpeZieIIEHNE
rpy30H0AbEMHOCTH"

76

[ToaroroBka K KOHTPOJIBHOM
pabote o Teme "JlaBneHue
TBEPJIbIX TEN, )KUIKOCTEH 1
ra3oB"

77

KonTponbhas pabora no teme
"JlaBiieHuE TBEPJIBIX TEI,
JKAOKOCTEN U ra3oB"

78

Mexanuueckas pabora

79

MomHocTb

80

Pemenue 3agaq na
onpeneraeHue padboThl U




MOIITHOCTHU

81

Pabota cuiibl TSDKECTH U CHITBI
TpEHUs

82

VYpok-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MpH
MoABEME IO JIecTHHUIE"

&3

[IpocTeie MeEXaHU3MBbI

84

MowmeHT cuisl. IIpaBuio
MOMEHTOB

85

JlaGopaTopHnast pabota
"N3ydeHue npaBuiia peryara
JUTSI TIOABM>KHOTO U
HETOJIBUYKHOTO OJIOKOB"

86

"3o50TOC MPaBUIIO" MEXaHUKH

87

Pemenue 3agau no reme
"30J10TOE MPaBUIIO MEXaHUKH"
/ Beepoccuiickas
poBepoyHas paborta

88

Pemienue 3aau o reme
"PaboTa CHIIBI TSKECTU U
cuitel Tpenus" /
Bcepoccniickas npoBepoyHas
paborta

89

YPOK-IIPOEKT
"IIpoekTupoBaHue
MOJIMCIIACTOB C 3aJJaHHBIMU
napamerpamu”

90

VYpok-koHpepeHuus




"IIpocTeie MEXaHU3MBI B
OBITY, TEXHUKE, )KUBBIX
opranusmax"

91

Koaddumment noneznoro
JIEUCTBUSA MPOCTHIX
MEXaHHU3MOB

92

JlaGoparopHas paboTa
"Onpenenenne KII1J]
MOJBM)KHOTO U
HEMOJIBUKHOTO 0JI0KOB"

93

Mexanuyeckas SHeprusi.
Kunetnueckasa u
NOTEHI[MAIbHAs YHEPTUs

94

3aKOH COXpaHEHHUs
MEXaHUYECKOM dHepruu

95

YPOK-3KCIIEPUMEHT
"DKcnepuMeHTaIbHOE
oTIpeIeJICHUE N3MECHECHHMS
KUHETHYSCKOH U
MOTCHITUATIBHOM SHEPTHH TPH
CKaTBIBAaHHMH TeJIa IO
HaKJIOHHOM INIOCKOCTH"

96

[ToaroroBka K KOHTPOJIBHOM
pabote o Teme "PaboTa u
MOIIIHOCTb. DHeprus"

97

KonTponbhas pabota no teme
"PaboTra 1 MOIIIHOCTb.
Oneprus"




98

Pabora ¢ TekcTamu 110 Teme

n

"MexaHN4YeCcKOe IBHKEHIE

99

Pabora ¢ Tekcramu 1o TemMe
"Ctpoenue BemecTpa"

100

Pabota ¢ Tekctamu 1o reme
"Cuuel B npupoae”

101

Pabora ¢ TekcTaMu 10 TEME
"JlaBiieHue TBEPIBIX TEJI,
JKUIKOCTEN U ra3oB"

102

Pabota ¢ TekcTtamu 1o TeMe
"Ouneprus. [Ipocteie
MEXaHU3MBI"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102

23




8 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoJsbHsbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE ITOJIOKCHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPUHU U UX OIBITHBIE
MTOATBEPKIACHHUS

Macca u pazmep aTOMOB U MOJIEKYT

Mojenu TBEpAOro, JKUAKOTO U
razo000pa3HOro COCTOSTHUM
BElIeCTBa

Ypok-koH(pepeHuus
"Kpucramnuaeckue u amophHbIe
tena. ['paden. [lonyyenue
MCKYCCTBEHHBIX aJIMa30B"

CmauuBaHue U KalWUISIPHOCTb.
IToBepXHOCTHOE HaATsXKEHUE

TemnoBoe pacmMpeHue U CxaThe

TemmoBoe nuxxeHue. Temmneparypa

TemnepaTypHble HIKaJIbI

BuyTpeHHsist sHeprus u crnocoOsl eé
U3MCHCHUA

10

Bune! Ternonepenauu

11

VYpok-koHpepeHIus
"HMcnoap30BaHue TEIUIOBEIX




CBOMICTB BCIICCTB U MAaTCPUAJIOB B
1essX HeprocoepexeHus"

12

KoauuecTBO TEIIOTHI. VI[CHLHaSI
TCIIIIOEMKOCTD

13

VYpok-uccienoanue "[IpoBepka
TUIIOTE3b! JINHEHHOH 3aBUCHMOCTH
JUTMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETpHUUYECKON TpyOKe OT
TeMneparypbl"

14

YpaBHEHHE TEIUIOBOTO OaslaHca.
TemnooOMeH U TEMIOBOE
paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlaGopaTopHnas pabota
"UccnenoBaHue ABJICHUS
TeruiooOMeHa Ipy CMEIIMBAHUH
XOJIOAHOU U ropsiueit Boabl"

16

Penrenue 3amad mo reMe
"Temioo0MeH U TEIIIOBOE
paBHOBecue"

17

JlaGopaTtopHnast pabota
"OmnpeneneHne KOJIMIeCcTBa
TEIJIOTHI, TIOJTYYEHHOTO BOJION MpH
TEIJI000MEHE C HarpeThIM
METATMYECKUM HIHHAPOM"

18

[InaBneHne u oTBEpAEBaHUE
KPUCTAIIMYECKHUX BEIIECTB.
VY nenpHas TEII0Ta IUIABICHUS




19

Pemenue 3agau no reme
"[L1aBnenue U OTBEpIeBaHUE
KPUCTAJUIMYECKUX TeT"

20

JlabopaTtopHnast pabota
"OnpeneneHue yaeabHOU TEeTIOThI
MJIaBJICHUS Jibaa"

21

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBJIECHUS
KPUCTAJIIMYECKUX TEJl U
pa3MsArdeHust Npu HarpeBaHUU
amop¢HbIX Tena"

22

[TapooGpazoBaHue U KOHJEHCALUS.
Hcnapenue

23

Kunenune. Y nenpHas Teniora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOTro TaBICHHUS

24

Penrenue 3amad mo reMe
"[TapooOpa3oBanue u KuneHue"

25

Ypok-uccnenoBanue "OObsICHEHNE
3aBUCUMOCTH TEMIIEPaTypPhl
KUTIEHUS OT J1aBjeHus"

26

HacpleHHslii 1 HeHACBIEHHBIA
nap. BiaxHocTh Bo3ayxa

27

BnaxunocTs Bo3ayxa u eé
n3Mmepenue. Jlaboparopnas pabora
"OnpeneneHne OTHOCUTEILHON
BJIQXKHOCTH BO3ayxa"

0.5




Pemenue 3agay mo reme

28 "BmaxHoCTh"
Pemenue 3agau v ananu3 cuTyanuu,

29 CBSI3aHHBIX C SIBJICHUSAMU UCIIAPECHUS
Y KOHJICHCAIINH

30 DHeprus ToIMBa. Y IenbHas
TEIJIOTa CTOPAHUS

31 [TpuHIUTIEI pabOTHI TEIJIOBBIX
BUTATENIEN

37 [TapoBas Typ6una. J[purarens
BHYTPEHHETO CrOpaHus

33 KIIJI TenoBoro aBuraress

34 Pemenue 3agau mo reme "KIIJ]
TEIIOBOIO ABUrarensa"
VYpok-koHpepenuus "Temnnonsie

35 JIBUTATENIM U 3aLUATA OKPYKAIOUIEN
cpenbl"”

36 TeroBbie MOTEPHU B TETUIOCETAX
3aKOH COXpaHEHMsI U ITPEBPALLICHUS

37 HHEPTUU B MEXAHUYECKHUX U
TETJIOBBIX MTPOIIeccax
[ToaroroBka Kk KOHTPOIBHOU paboTe

13 o TeMe ""TennoBbIe SABICHUS.
W3menenue arperaTHbIX COCTOSIHUI
BenecTna"
KoHTponbHas pabora 1o Teme

39 "TermmnoBele siBiIcHUA. M3MeHeHue

arperaTHbIX COCTOSIHUI BemiecTa"




40

Onektpuzanus Ten. [[Ba pona
3apsiIoB

41

Ypok-uccnenoBaHue
"HccnemoBaHue crioco0oB
pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42

B3anmopelicTBue 3apsKeHHBIX TE.
3axoH Kynona

43

DIIEKTPUUYECKOE TOJIE.
Hampsx€HHOCTB 3IEeKTPUYECKOTO
nons. [puHumn cynepno3uuuu
ANEKTPUYECKUX TOJCH

44

Hocurenu snexTpudeckux 3apsoB.
OnemeHTapHbIi 3apsan. CTpoeHue
aToma

45

3aKOH COXpaHEHMsI AIEKTPUUECKOTO
3apsaa

46

HpOBOI[HI/IKI/I, JUDJICKTPUKU U
MMOJIYIIPOBOAHUKHA

47

VYpok-koHpepeHIus
"OnexTpusanys B TOBCEIHEBHON
JKU3HU"

48

Pemenue 3amau nmo treme "3akoH
COXPAHCHUS IEKTPUICCKOTO
3apsa”

49

OnekTpuyeckuil Tok. McTouHukn
AIEKTPUUECKOTO TOKA

50

YPOK-I/ICCJ'ICI[OBEIHI/IC




"HccnenoBanue neiicTBUA
AJIEKTPUYECKOTO TOJIS Ha
MIPOBOJHUKH U AUIJIEKTPUKHU"

51

DIIEKTPUYECKHUM TOK B METaJJIaX

52

DJIEKTPUYECKUHN TOK B KUAKOCTAX U
raszax

53

DneKkTpuyecKas 1emb

54

Cuna Toka. AMnepmMerp

55

DNeKTpUUecKoe HaMpsKEHHE.
BoabrmeTp

56

JlaboparopHnas pabota "COopka u
UCTIBITAHUE JIEKTPUUECKOH TIeTTH
MOCTOSTHHOTO TOKA"

57

3aBUCUMOCTD CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma 1
y4acTka [enu

58

JlaGopaTopHnas pabota
"HccnenoBaHre 3aBUCUMOCTH CHJTBI
TOKa, IPOTEKAOILEro uepes3
PE3UCTOP, OT HAMPSHKEHUS HA
pPE3UCTOpPE U COMPOTUBIICHUS
pe3uctopa"

59

DNEKTPUUECKOE COITPOTUBIICHUE.
VY 1enpHO€E CONPOTUBIICHUE

60

JlaGopaTtopHnast pabota
"OnpeneneHue yaeabHOTro
CONPOTHUBJICHUS TPOBOIHUKA"

61

Pemmenue 3a1ay mo reme




"DneKTpruuecKoe COPOTUBIICHHE.
VY nenbHOE conpoTuBiieHUE"

62

Permenne 3agau o reme "3aKkoH
Oma"

63

HOCJ’IGI[OB&TCJ'ILHOC H 1apaJlyICIIbHOC
COCANHCHU ITPOBOIHUKOB

64

JlabopaTtopnas padota "I[IpoBepka
IIpaBUJjIa CIOKEHUS HAIIPSIKECHUN
IIPU MOCIIEI0BATEILHOM
COCJIMHEHUH JABYX PE€3UCTOPORB"

65

Pemenne 3amau no teme
"TlocnenoBaTeabHOE U
napajuieIbHOE COSTUHEHUS
MPOBOJHUKOB"

66

JlabopaTtopnas pabota "I[IpoBepka
mpasujia 4Jis1 CUJIbI TOKaA IIpH
napajuieIbHOM COCTMHEHUT
pe3ucropon”

67

Pewienue 3ana4 Ha IpUMEHEHNE
3akoHa OMa AJ1s pa3IuyHOTro
COEJIMHEHUS IPOBO/IHUKOB

68

O/1C u BHyTpEeHHEE CONPOTUBIICHHE
MCTOYHHKA TOKa. 3akoH OMma g1g
MIOJIHOU LieNHU

69

Pemenwne 3agau mo Teme "3J1C,
BHYTPEHHEE CONPOTHBIICHUE
HCTOYHHMKA TOKa. 3akoH OMa s
MOJIHOM Henu"




70

JlaGopaTtopHnast pabota
"Onpenenenne I/1C 1 BHYTPEHHETO
COINPOTHUBJICHUS] UCTOYHUKA TOKa"

71

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabora "IIpoBepka
npasui Kupxroda"

73

VYpoxk-uccnenosanue "N3yuenue
BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
HEJIMHEWNHEBIX 3JIEMEHTOB"

74

Pabora snexTpuyeckoro Toka.
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA

75

JlaGopaTopHnas pabota
"OnpezneneHue paboThl U
MOIIIHOCTH JIEKTPUYECKOro ToKa"

76

3akoH /[xxoyns-JIenna.
[ToTpeOuTenu IeKTPUIECKOTO
Toka. KopoTkoe 3ambikaHue

77

Ypok-koHpepenuus "O6bsicHeHne
Y TIPUHIIATT ISHCTBHSI JOMAITHAX
3JIEKTPOHATrPEeBATEIBHBIX
npuoopos"

78

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIIeKTPUUECKHE 3aps/Ibl.
3apsKEHHbIE Tela U UX
B3auMoencTBUs. I1ocTOSHHBIN
SIIEKTPUYECKUM TOK"

79

KonTponbhas pabota no teme
"DnexkTpruuecKue 3apsbl.




3apspKeHHBIC Tena U UX
B3auMoencTBus. I1ocTOSHHBIN
ANIEKTPUYECKUM TOK"

80

ITocTosHHBIE MAarHuTLL. MaraHuTHOE
1oJie 3eMJIM U €r0 3HA4YEHUE I
JKA3HU Ha 3emiie

81

Ypok-uccnenosanue "Mzyuenue
MarHUTHOTO TOJIsI MOCTOSTHHBIX
MarHuTOB NPHU UX 00BETUHEHUU U
paznenenuu. Buzyanuzanus nosist
MTOCTOSTHHBIX MarHUTOB"

82

OmneIT OpcTena. MaruuTtHoe 1nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MaruutHoe 1nose
KaTylkH ¢ TokoM. [Ipumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

84

Cuna Amnepa u onpeneneHue eé
HalpaBJICHUS

85

Pemenue 3anau no teme "Cuna
AmMriepa u onpezeneHue eé
HanpasyeHus"

86

ONEeKTPOABUTATEND IIOCTOSIHHOTO
ToKa. Mcrons3oBanue
AIIEKTPOJIBUTaTEICH B TEXHUIECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

87

Bcepocculickas nmpoBepoyHas
pabora

88

Bcepoccniickas npoBepoyHas




pabota

89

JlaGopatopHas pabota "M3yueHue
JeMCTBUSL MAarHUTHOTO T10JIS1 Ha
MIPOBOJIHUK C TOKOM"

90

VYpok-koHpepeHuus
"IIpakTHUecKO€ NPUMEHEHNE
3JeKTpoaBUrarencit”

91

JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue U U3y4eHUE
paboTHI ANIeKTpoABUTATENS "

92

JlabopaTtopHas pabota "HU3mepenue
KII/] anextpoaBUraTeabHOM
YCTaHOBKH"

93

Oneitel @apanes. 3aKoH
AJIEKTPOMArHUTHOW MHAYKIIHH.
[IpaBuiio Jlenna

94

Ypok-uccienoBaHue
"UccnenoBanue n3MeHEHUH
3HAYCHUS U HAMIPABJICHUS
MHAYKIIMOHHOTO TOKa"

95

Penrenue 3amau o teMe "3akoH
ANEKTPOMArHUTHOW UHIYKITHH.
[IpaBusno Jlenna"

96

OnektporeHeparop. CrocoObl
TOJTYYCHHUS DIIEKTPOIHEPTUU

97

Ypoxk-koHpepeHuus
"DJIeKTPOCTAHIIUU Ha
BO300HOBJIIEMBIX NCTOYHUKA




sHepruu. [IpoOaeMbl FKOJIOTHH.
TorMBHEIEC AIIEMEHTHI U
a1eKTpoMoouIn"

98

KonTtponsHas padora
"DJIeKTpOMarHuTHHIC SIBJICHUS"

99

PaGora ¢ Tekcramu o teme
"TerioBble ABIeHUA"

100

PabGoTa ¢ TekcTaMu Mo TeEME
"DneKTpuuecKue 3apsbl.
3apsoKeHHBIC Tena | UX
B3auMoaeHcTBre"

101

Pabota c Texctamu 1o Teme
"IToCcTOSIHHBIN NEKTPUUECKUN TOK"

102

Pabora ¢ Tekcramu 1o TeMe
"MaruuTHbIE IBICHUA U
AJIIEKTPOMArHUTHAS UHTYKIIHS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3ydeHust

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypcbl

MexaHn4ecKoe ABUKEHUE.
MarepuainbHas TOUKA.
Cr1ocoOBI OITMCaHUS
MEXAaHUYCCKOI'O IBUXKCHUA

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOIo ABMKCHUA

BeKTOpHBIe BEJIINYNHEI,
OTIEpaIlNy C BEKTOPaMH,
MIPOCKIH BEKTOPOB

Pannyc-Bekrop
MaTepHAIbHON TOYKH,
IepeMENICHUE Ha INIOCKOCTH

PaBHOMepHOE
IIPSIMOJIMHEVHOE JIBUYKECHUE

Pemenue 3anay no teme
"PaBHOMEpHOE
NpsIMOJIMHEMHOE JBUKEHUE"

HepaBromepHoe
IPSMOJIMHEWHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOpPOCTb TeJla IIpU




HEPaBHOMEPHOM JBUKECHUH

JlaGopatopHas paboTa
"Onpenenenue cpennen
CKOpPOCTH CKOJIBKEHUs OpycKa
WIIN JIBIKCHHS IApHKa T10
HAaKJIOHHOM mtockocTy"

PaBHOyCKOpEeHHOE
IPSIMOJIMHEVHOE JIBUYKEHUE.
VYckopenue

10

CKopocTh paBHOYCKOPEHHOTO
HPSMOJIMHEMHOTO IBM)KEHUSI.
I'padux ckopoctu

11

Penrenue 3amad mo reMe
"CKOpoCTh
PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU)KEHUS"

12

[Iepemenienue npu
PaBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBU)KEHUU

13

JlabopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus
TeNa MPU PaBHOYCKOPECHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

14

Pemenne 3amad mo Teme
"Tlepemerienue npu
PaBHOYCKOPEHHOM
MPSMOJMHETHOM ABMKECHUU"




15

JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
MyTHU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBYKEHUU
6e3 HayabHOU cKOopocTH"

16

['padmueckas uHTEpIpETALUS
YCKOPEHHUs, CKOPOCTH,
IPOIIEHHOT O MMy TH U
nepeMereHus yis
IPSIMOJIMHENHOTO ABU>KEHHUS

17

Pemenue 3agayd mo reme
"I'padpuaeckas
WHTEPIpPETALHs YCKOPEHUS,
CKOPOCTH, IPOUIEHHOTO My TH
U TIEpEMEIICHUS IS
MPSIMOJIMHEMHOTO JIBU)KEHUS"

18

YckopeHnue cBOOOTHOTO
naneausa. OneiTe! [ amuies

19

Pemenne 3amau no reme
"V ckopenue cBOOOTHOTO
naneHus"

20

JIBukeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY

21

Pemienue 3anau no reme

" JIBMoKEeHUE Tena,
OpOILIEHHOTO MO/ YTJIOM K
rOpu30HTY"

22

JlaGopaTtopHnast pabota
"HccnenoBaHue ABHKEHUS




Tena, OPOIIEHHOTO MO/ YIJIOM
K TOPU30OHTY"

23

Pemenue 3amau no reme

" JIBM>KeHUE 101 ACHCTBUEM
YCKOpEHUs1 CBOOOTHOTO
naacHus"

24

I[BI/DKCHI/IG MO0 OKPYKHOCTU

25

JIunelinas u yrimosas
CKOPOCTb, IIEPUOJ] U YaCTOTA

26

CKopocTb U YyCKOpPEHHE ITPU
ABWIKCHUU 11O OKPYKHOCTHU

27

Pemienue 3a1au mo teme
"JIBM>KEHHE 110 OKPY’KHOCTH"

28

VYpok-koHpepeHIus
"Pacmo3HaBanue u
NpUOTKEHHOE ONMCAHKE
pa3IMYHBIX BUOB
MEXaHUYECKOTO IBHKEHUS"

29

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"MexaHU4YeCcKOe IBMKEHUE U
CI0CcOOBI ero onucanus"

30

KonTponbHas pabota no teme
"Mexanndeckoe IBIKEHHUE U
CIIOCOOBI €ro onucanus"

31

IIepsslit 3ax0H HproTOHA.
Bexrop cuiibl

32

Bropoii 3akoH HeroToHa.




PaBHOelicTBYIOIIAs crta

33

Tperuii 3akoH HproTOHA.
Cynepnio3unus Cui

34

Cuna ynpyroctu. 3akoH ['yka

35

Pemrenue 3agad mo reme
"Cuna ynpyroctu"

36

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
CHUJIBl YIPYTOCTH,
BO3HUKAIOLLIEH B IPYKUHE, OT
CTereHu e opMaru
py>KUHbBI"

37

Cuna tpenus. Koapduunent
TPEHUs

38

JlaGopaTopHnast pabota
"Onpenenenue
Kod(duImeHTa TpeHUs
CKOJIbKeHUs"

39

JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS OT
CHUJIBI HOPMAJIBHOTO
naBieHus"

40

JIBr>keHue Tel 1o
OKPY’KHOCTH IOJ1 IEHCTBUEM
HECKOJIBKHX CUJI

41

3axoH bepnynau u
MObEMHAS CUJIa KpbLIa




42

VYpok-koHpepeHIus
"CoBpEMEHHBIE JIETATEIbHBIE
arnmaparsl, cyJia Ha
MOJBOHBIX KPbUIbSIX,
AQHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIIAX. JIBHKEHUE
10€3/1a Ha MarHUTHOU
nojayuike"

43

Cuita TSDKECTH U 3aKOH
BCCMUPHOI'O TATOTCHUSA

44

JIBrKeHne Tea BOKPYT
IPaBUTALMOHHOIO LIEHTPA.
[TepBas xocMuueckas
CKOPOCTh

45

HesecomocTs n neperpysku

46

PaBHOBeCuEe MarepuaibHOM
TOUYKH. AOGCOTIOTHO TBEPAOE
TEJI0

47

MowmenT cuibl. [IpaBuio
MOMEHTOB

48

Ypok-uccnenoBaHue
"OmnpeneneHue MeHTpa
TSHKECTH Pa3IMYHbIX Tea"

49

Nmnynsc Tena. U3menenue
UMITyJIbCca. MIMIyJIbC CHIIBI.
VYipyroe u Heynpyroe
B3aNMOJICHCTBHE

50

3aKOHBI U3MEHEHUS U




COXPAaHCHUA UMITYJIbCa

51

PeakTtuBHOE ABHKEHUE

52

Pemenue 3agad mo reme
"3aKOH COXpaHECHUS
uMmyJibca. PeakTuBHOE
IBHKeHHE"

53

Mexanunyeckas pabota u
MOIITHOCTH

54

PaGora cuiibl TSKECTH, CHITBI
YIPYTOCTH U CUJIBI TPEHHUSI

55

JlaGopaTopHnas pabota
"OnpezneneHue padoThl CHIIBI
TPEHMSI IPH PABHOMEPHOM
JBUKEHUH TeJa 110
TOPU30HTAIIBHOU
nosepxHocTu"

56

CBsI3b 5HEpruM U paboTHI

57

JlaGopaTtopHnast pabota
"Onpenenenne pabOThl CHUIIBI
YIPYTOCTH MPH MOABEME
rpy3a ¢ UCTIOIb30BaHUEM
HETIOIBIIKHOTO U
MOJIBUYKHOTO OJI0KOB"

58

[ToTeHManbHas SHEPrust

59

Kunernueckas sueprusi.
TeopeMa 0 KHHETUYECKOM
SHEPTrUu

60

3aKOH U3MEHEHUS 1




COXpAHEHHUS MEXaHUYECKOUN
SHEPIUHn

61

Pemenue 3amad mo teme
"3aKOHBI U3MEHEHUS U
COXPAHEHU MEXaAHUYECKOMN
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"BzaumoneiicTBre TEII.
3aKoHbI coXxpaHeHus"

63

KonTponbhas pabota mo Teme
"BzaumMonencTBue TeIl.
3aKoHbI cOXpaHeHus"

64

KonebarenpHoe IBHXKEHHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHui: Iepro/, 4acToTa,
aMIUTUTY 12

65

MartemMaTUdeCcKU 1
MPY>KUHHBIA MasTHUKH.
JlaGopaTopHnas pabota
"HccnemoBanue 3aBUCUMOCTH
nepuojaa KojaebaHui rpys3a Ha
HUTH OT JJIAHBI HUTH"

0.5

66

JlaGopaTopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH
nepuoaa koaebanui
NPYKUHHOTO MasiTHUKA OT
Macchel rpysa"

67

FapMOHI/I‘IeCKI/Ie KoJieOaHus




68

JlaGopaTtopHnast pabota
"H3mepenune yCKopeHust
cBOOOIHOTO ITafeHuI"

69

3aTyxaroliye KojaeoaHusl.
BoinyxneHHbIE KOJIE0aHUS.
Pe3onanc

70

[IpeBpainenue SHEPTUN IPU
KOJIE0ATEIBHOM IBUKEHUU

71

VYpok-uccnenopanue
"I[IpoBepka HE3aBUCUMOCTH
nepuoja kojaebaHuit rpysa,
MO/IBEIIEHHOTO K JIEHTE, OT
Mmaccsl rpysa”

72

MexaHandecKre BOJHBI:
IMPOJOJIBHBIC U ITOIICPCYHLIC

73

CBolicTBa MEXaHUYECKUX
BOJIH. J[JIMHA BOJIHBI U
CKOPOCTB €€
pacrpocTpaHeHUs

74

Ypok-uccnenoBaHue
"HaGmroncHue
uHTepdhepeHIn 1
nudpakIy BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

Ypoxk-koHpepeHuus
"MexaHn4eCcKUe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"




76

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3BYKa

77

Pemenue 3agay mo reme
"3ByK"

78

VYpok-uccnenoBanue
"DKCIepUMEHTAILHOE
OIpeEeIIEHUE TPaHUL] YaCTOTHI
CJIBIIIUMBIX 3BYKOBBIX
KoneOaHuit"

79

I'pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pE30HaHC.

80

Ypok-uccienoBaHue
"HaOGaronenue u 00bsCHEHNE
aKyCTHYECKOIo pe3oHaHca"

81

Wudpa3Byk u yapTpa3Byk.
Kondepenuus
"Hcnonb30BaHue yibTpa3ByKa
B COBPEMEHHBIX
TEXHOJIOTUX"

82

DIIEKTPOMArHuTHOE TOJIE U
OJICKTPOMArdMuTHBIC BOJIHBI

&3

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

84

Ypok-kondepenus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIsSI




COTOBOM CBSI3HU.
Pagnonokanus. KocMuueckas
CBSI3b "

85

Pemenne 3amay Ha
ONPEAEIIEHUE YaCTOThI U
JJINHBI 3H6KTpOMaFHHTHOfI
BOJIHEI

86

DneKTpOMarHuTHas pupoia
cBera. CKOpOCTh CBETA

87

BonHoBkIe CBOMCTBA CBETA:
UHTEepepeHIMs U AU PaKIH

88

JlydeBast Mmozielb cBETa U
reoMeTpuyecKas ONTHKa.
HcTounuku cBeTa

89

[IpssMonuHenHoe
pacIpocTpaHeHHE CBETA.
3armenus Connua u JIyHsl

90

3aKOH OTpa)KE€HUs CBETA.
ILnnockoe 3epkano

91

[TocTpoenune n300pakeHHi,
c(OPMHUPOBAHHBIX 3EPKAJIOM

92

[Ipenomnenne cBeta. 3akoH
npesiomieHus ceera. [lomnoe
OTpa’KE€HHE CBETA.

93

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
yria mpeJoMIICHHUS OT yIiia
naJIeHus CBETOBOTO JTydya Ha




TPaHUIIE «BO3IYX-CTCKIO»"

94

Vpok-uccnenosanue "AHanus

U 00BICHEHUE ONITUYECKOTO
mupaxa'

95

VYpok-koH(pepeHus
"Mcnonp30BaHKE TTOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI,
OINTHUKOBOJIOKOHHAS CBS3b"

96

Jlun3za, X0 Myuel B TUH3E

97

dopmyIia TOHKON JTUH3BI

98

JlaGopaTopHnas pabota
"Onpenenenne HOKyCHOTO
PacCTOSAHUS U ONTUYECKOMN
CHUJIBI COOMparoNIeH JTUH3bI"

99

[Tomyuenue n300pa>keHUi ¢
MOMOIIIBIO cCOOUparoIel u
pacCenBarOLICH JIMH3

100

VYpok-koHpepeHIus
"[IpunHiun nercTBus
ONTUYECKUX NTPHOOPOB
(MHKpOCKOII, TEJIECKOTI,
¢doroanmapar)"

101

['a3 kak ontuyeckas
cucrema. bim3opykocTs u
JAIIbHO30PKOCTh

102

Pasnoxenne 6enoro cBera B
cnektp. OneiTl HptoTOHA.




CrnosxeHue CeKTpagIbHbIX
uBeToB. Jlucnepcus cBera

103

YPOK-IIPaKTUKYM
"HaOmoienue u 0ObSICHEHNE
OTIBITOB I10 PA3JIOKCHUIO
0esoro cBeTa B CIEKTP.
[Tomyuenue Genoro nBera npu
CJI0KECHUH IIBETOB"

104

OmnsiTel Pesepdopna u
IUTaHeTapHast MOJIENb aToMa

105

IToctynatel bopa. Monens
aroma bopa. Mcnyckanue u
MIOTJIOIEHUE CBETA ATOMOM.

106

KBauTel. JInneiuaTesie
CIIEKTPbI

107

YpOK-IIpaKkTUKyM
"HaOmroneHue CIUIOIIHEIX U
JIMHEWYATBIX CIIEKTPOB
W3JIYYCHHS U UCITyCKaHUs"

108

PagunoakTuBHOCTE. Anbda-,
0eTa- 1 raMMa-u3TydeHUsI

109

CtpoeHure aTOMHOTO sifipa.
Hyxkiionnas Moesnb aTOMHOTO
szpa

110

PagnoakTuBHBIE
npeBpaiieHus. M3oTomsl

111

[Tepron nonypacnana

112

VYpok-koHpepeHuus




"JleficTBUE paAMOAKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHu3MbI. 3aluTa OT
PaAMOAKTUBHOIO U3JIy4eHUs"

113

Snepuble peakuuu. 3aKOHBI
COXpaHEHUS 3apsIIOBOTO U
MacCOBOI'0 YHCET

114

DHeprust CBSI3M aTOMHBIX
anep. CBsi3b Macchl U SJHEPTUU

115

Pemienue 3aau o teme
"SI nepHble peakuu. DHEPTUs
cBsA3H"

116

Peakuuu cuHTe3a U ASICHUS
snep. IcTouHuKYM 3HEprun
CouHiia 1 3831

117

Ypok-koupepenmus "SAneprast
SHEPTEeTHKA. JKOJIOTUUECKHE
poOJIEMBI SIIEPHON
SHEepreTuku"

118

IToaroroBka Kk KOHTPOJIBHOMI
paborte o Teme "Konebanus u
BOJIHBEI. CBETOBBIC U
KBAHTOBEIE SIBICHUA"

119

KonTponbHas pabota mo teme
"KonebaHua ¥ BOIHEL
CBeTOBBIE U KBAHTOBEIE
sBiieHus"

120

Pemenue PaCYCTHBIX IO TEME




"MexaHn4eckoe IBuxeHume"

121

Pemenue pacueTHbIX U
KAa4eCTBEHHEBIX 33744 I10 TEME
"Bzaumoneicraue teia"

122

Pemenue pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 I10 TEME
"3aKOHBI COXpaHEHUs YHEPTUH
U UMITyJbca"

123

JlaGopaTopHbie pabOTHI 1O
TeMe "MexaHnuecKkoe
IBHKeHHE"

124

JlaGopaTopubie pabOTHI 1O
TeMme "B3anmoneiictBue Ten"

125

JlaGopaTopHbie pabOTHI 1O
teme "l[IpocThie MexaHU3MBbI"

126

Perienne pacueTHBIX U
KAYeCTBEHHBIX 3a/1a4 10 TEME
"TemnoBsie nporecch”

127

Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3314 [0 TEME
"Bnaxxnocts"

128

Pewenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TeryioBsix aBurarenci'

129

Pewenue pacyeTHbIX U
KauyeCTBEHHBIX 3aJ1a4 10 TEME
"3aKOHEBI IIOCTOSIHHOTO TOKA"

130

Pemienne PaCUYCTHBIX U




Ka4€CTBCHHBIX 3a1a4 110 TEME
"KII/ snexTpoycTtaHoBOK"

JlaGopaTopHbie pabOTHI 1O

131 TeMe "3aKOHBI IIOCTOSIHHOTO 1
TOKa"
JlabopatopHbie pabOTHI 1O
132 ; N 1
TeMe "CBETOBBIE SIBICHUS
Pabora ¢ TexcTtaMu o TeEMe
133 "3aKOHBI COXpaHEHUS B 1
MexaHuke"
Pabota ¢ Tekcramu 1o TeMe
134 | " 1
Konebanusa v BOJTHBI
Pabora ¢ Tekcramu 1o TemMe
135 | " 1
CBeTOBLIE SIBICHUS
Pabora ¢ TekcTamMu o TeEMeE
136 "KBanToBas u saepHas 1
¢buznka"
OBIIEE KOJIMYECTBO YACOB
- 136 24.5

I10 TIPOIT'PAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KJIACC

Kox
NpoBepPsIeMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pas3iinuaTth ABJICHHA 110 OIMMCAHHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘ICCKOG SIBJICHHUC

1.3

pacro3HaBaTh ~ NPOSIBIIEHHE  W3YyYEHHBIX  (HU3MUECKUX  SBICHUH B
OKpYyXarolleM MHpe, B TOM 4Yucie (u3nyecKue SBJICHUS B IpUpOJE, NpU
9TOM TEpeBOAUTH MPAKTUYECKYI0 3aJady B Y4YeOHYIO, BBIACIATH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUBNUECKUX SABICHUN

1.4

OMUCHIBAaTh U3YYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SBJICHHS, HUCTOIB3YS
du3nYecKkue  BETUYHMHBI, TP  ONHCAHWHM  TPABWIBHO  TPAKTOBATh
(GU3UYECKUN CMBICI UCTIONB3YEMBIX BEJIMYUH, X 0003HAUYCHHS M €IUHUIIBI
buznyecKux BEIMYMH, HAXOOUTh (HOPMYJbI, CBSA3BIBAIOIINE JAHHYIO
busznyecKyr0 BENWYMHY C JAPYTMMU BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapaKkTepU30BaTh CBOWCTBA Ted, (U3MYECKUE SBICHUS W TIPOLECCHI,
WCTIONIB3ysl ~ M3YyYCHHBIE 3aKOHBI, TIPH OTOM JaBaTh  CIIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alMCHIBaTh €70 MaTEMaTHUYECKOE BhIpaXKeHHE

1.6

OOBSICHATH (PU3UYECKHE SABICHHS, TPOLECCHI M CBOMCTBA TEJN, B TOM YHUCIIC U
B KOHTEKCTE CUTYalUil IPAKTUKO-OPUEHTUPOBAHHOIO XaPAKTEPA: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 | — 2 JOrn4ecKux
niaroB ¢ omnopod Ha 1 — 2 W3y4eHHBIX CBOMCTBa (PU3MUECKUX SIBICHUH,
(U3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3agaud B 1 — 2 JeWCTBHSI, UCHOJIb3YS 3aKOHBI M
(GopMyIIbI, CBS3BIBAIOIINE (PU3NUCCKUEC BEIUYHMHBI: Ha OCHOBE aHaJM3a
YCJIOBHS 3aJ]a4M 3aIMChIBATh KPATKOE YCIIOBHE, MOJCTABISTH (PU3MUECKHE
BEJIMYMHBI B (OPMYJIBI U HPOBOAUTH Pacu€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHbIe, HEOOXOJUMbIE UIsl pelleHHs 3ajad, OLEHUBATh PEaTMCTUYHOCTH
MOJTy4YeHHOUN (PU3NUEeCKON BEJTMUHHBI

1.8

pacno3HaBaThb HpPOOJEMBbl, KOTOPbIE MOXHO pEHIUTh IPHd IOMOIIH
(bu3NYECKUX METOJOB, B ONMCAHUHU HCCIIECOBAHUS BBIACIATH MPOBEPIEMOE
MPEIOoIOKEeHNE (TUIOTe3Y), pa3andaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTaT, HaxOAuTh OMIMOKM B XOJE OIBITA, Jel1aTh BBIBOJBI IO €ro




pe3ynbTaraMm

1.9

MIPOBOAMTH OMBITHI 110 HAOTIOJCHUIO (PU3UUYECKUX SIBICHUN WK (PU3UIECKIX
CBOMCTB Tell: (pOopMyIHpOBaTH MPOBEPSEMBbIC MPEAMONIOKEHHS, COOMpPATh
YCTaHOBKY W3 TMPEJIOKEHHOTO 00OpYyJIOBaHUs, 3alMCHIBATh XOJ OMNBITA U
(bopMyTUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATh IPSAMBIE HM3MEPEHUS C UCIOJIB30BAHUEM AaHAJIOIOBBIX H
UQPPOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUs MPHOOPOB ¢ YUYETOM
3aJJaHHO} a0COIIOTHOM MOTPENTHOCTH U3MEPEHUI

MIPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHOU (DU3MUECKOW BEITUYUHBI OT
JIPYroil ¢ UCIOJIb30BaHWEM TPSAMBIX HW3MEPCHMH, YydYacTBOBAaTh B
IUTAHUPOBAaHUM  Y4eOHOTrO  HCCIEeNOBaHUs, coOUpaTh YCTaHOBKY U
BBITIONHATh HM3MEPEHUs, CIEAys MPEATOKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3yNbTaThl TOJTYYECHHOW 3aBUCUMOCTH (DH3UYECKMX BEIWYMH B BHJE
MPEUIOKEHHBIX Ta0MuI W TpaduKOB, AENaTh BBIBOJLI IO pE3yJIbTaTaM
HCCIICIOBAHUS

1.12

MNpoOBOAWUTL KOCBCHHBIC H3MCPCHUMA (bI/I3I/I‘leCKI/IX BCJIMYHH, CJCAyA
HpeﬂHO)KeHHOﬁ HUHCTPYKIIMU: TIPHU BBIITOJHCHUU I/ISMGPCHI/II\/'I CO6I/IpaTB
SKCHCPUMCHTAJIbHYIO YCTAHOBKY UM  BBIYHUCIATH 3HAYCHUC HCKOMOM
BCIIMYHHBI

1.13

CO0JTI0IaTh MPaBUIa TEXHUKH 0E€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM
00opyaoBaHHEM

1.14

yKa3blBaTh HPUHLMUIIBI JIEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapakTepu3oBaTh MPUHLUIBI  JAECHCTBHS  HM3Y4EHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C IMOMOIUBIO MX ONMCAHUA, UCIOJb3Yys 3HAHUS O
CBOMCTBaX ()U3MYECKUX SIBICHUI M HE0OXOAMMBIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NPUBOIUTH  TpUMEpbl  (HaxoauTh  WHGOpPMANMIO O  TIpHUMEpax)
NPaKTUYECKOTO HCIONb30BaHUsl (U3MYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HM JJ1s oOecriedeHusi 0€30MacHOCTH MpU oOparieHuu ¢ npubopamMu 1
TEXHUYECKHMHU YCTPOMCTBAMU, COXPAHEHHS 3I0POBbS U COOJIOICHUSI HOPM
HKOJIOTMYECKOTO TMOBEJICHUS B OKpPYKAOIIEH cpesie

1.16

OCYUIECTBIIATh OTOOpP HMCTOYHMKOB HHGopManuu B ceTu VHTepHEeT B
COOTBETCTBUH C 3aJlaHHBIM TOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLINXCS
3HaHUM M nOyTéM CpaBHEHUS PA3JIMYHbIX MCTOYHHKOB  BBIJEIATH
UHPOpPMALIMIO, KOTOpas SBJSIETCS HNPOTUBOPEUMBOMMIM MOXKET OBITh
HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh IMPH BBIMOJIHEHUHM YYEOHBIX 33JaHUN HAyYHOMOIYJISIPHYIO
JIUTEpATypy (PU3MUECKOro COJEpKaHMs, CIPAaBOYHbIE MaTepHallbl, PECYpPChI
cetu HrepHer, Bnagers Npu€éMaMM  KOHCIEKTUPOBAHMSA  TEKCTA,
npeoOpa3oBaHusl MHGOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO

1.18

co3/laBaTb COOCTBEHHbIE KPAaTKHE NMUCbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(QOpPMAIMK (PU3NYECKOTO COAEpPk aHUs, B TOM




Yqucie MyOJUYHO JeNIaTh KPaTKUE COOOIICHUS O pe3yiIbTaTaX MPOSKTOB WIIN
y4eOHBIX MCCIICIOBAHUN, TPH 3TOM TPAMOTHO HCIIOBh30BaTh W3Y4YEHHBIN
MOHATUWUHBIN ammapar Kypca (HU3UKH, CONPOBOXKIATh BBICTYIUICHHUE
Npe3eHTaluen

1.19

IpY BBIIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHHMNA DPACIpPEelsiTh
00s3aHHOCTU B TpYIIE B COOTBETCTBHUU C IIOCTABJICHHBIMHM 3aJjayaMu,
CIEIUTh 3a BBIIOJIHEHWEM IIJIaHA JEWCTBHUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JEATENBHOCTh  TIPYMINbI,  BBICTPaUBaTh
KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHCHUE OKPYKAIOLLIUX

8 KUIACC

Kox
NpoBepPsIeMOro
pe3yJbTrara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero0 00pa3oBaHus

HCIIOJBb30BaTh MMOHATHA

1.2

pas3iinuaTth ABJICHHA 110 OIMMCAHHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘ICCKOG SIBJICHHUC

1.3

pacno3HaBaTh  IPOSIBJIEHWE  M3YyUYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYyXarolleM MHpe, B TOM 4Yucie (u3nYecKue SBJICHUS B IpUpoJie, NpU
9TOM TEpeBOAUTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIACIATH
CYILIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PUBNUECKUX SABICHUIN

1.4

ONHUCHIBATh M3YUYCHHBIC CBOWMCTBA TeNl U (DPU3UUYECKUE SBIICHHS, HCTOIB3YS
du3nYecKkue  BETWYMHBI, TP  ONHUCAHWHM  TPABWIBHO  TPAKTOBATh
(bu3nyeCKuil CMBICIT HCIOJNBb3YEMbIX BEJIUYUH, O003HAUECHUS M E€AMHUIIBI
buznyecKux BEIMYMH, HAXOIUTh (HOPMYJbI, CBSA3BIBAIOIINE JAHHYIO
busznyecKyr0 BENWYMHY C JAPYTMMU BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITMUUH

1.5

XapaKTCPU30BaATh CBOMCTBA TCII, (i)I/ISI/IT-ICCKI/Ie SABJICHUA W IIPOLECCHI,
HCIIOJIb3YyA HU3YYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBECHYIO
(bOpMYJ'II/IpOBKy 3aKOHa U 3allMChIBATh €0 MaTEMAaTHYCCKOEC BBIPAXKCHHEC

1.6

OOBSICHATH (PU3MUECKUE MPOILECCHl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTCKCTEC CI/ITyaHI/If/'I MPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTCpa: BLIABJIATH
MMPUYIUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH 00bsicHeHne U3 1 — 2 JOrMYecKux
IaroB ¢ MOMOIIBI0 |1 — 2 W3y4YeHHBIX CBOMCTBA (DU3WYECKUX SIBJICHHMH,
bu3znyeCcKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3amauu B 2 — 3 JIEWCTBHS, HUCIOJIB3YS 3aKOHBI M
dbopmynbl, CBA3bIBatONIME (U3MYECKHME BEIMYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUA 3aJdadyd 3alrChIBATL KPAaTKOC€ YCIOBHUEC, BBIABIATL HEAOCTATOK
JaHHBIX JJs peleHus 3aJadd, BbBIOMpATh 3aKOHBI U (OPMYJIBI,
HeoOXoauMble i €€ pelleHHs, NPOBOAUTH pPAcY€Thl U CpaBHUBATH




IMMOJIYy4YCHHOC 3HAUYCHUC (bHSI/I‘-ICCKOfI BCJINYHMHBI C U3BECTHBIMU JaHHBIMU

1.8

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PpCHIUTH IIpU I[MOMOIIHU
(I)I/ISI/I‘-IGCKI/IX MCTOHOB, MHCIIOJB3YyS OIMCAHUC MCCICIOBAaHUA, BBLIACIIATDH
IMPOBEPACMOC IMPECAII0JIOKCHHUC, OLICHUBATh MMPaBUJIBHOCTDH nopsiaka
MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOABI

1.9

MPOBOJIUTH OTIBITHI IO HAOIFOICHUIO (PU3UUECKUX SIBICHHUN WA (QU3NICCKUX
CBOWCTB Tel: (hOPMYJIUPOBATH MPOBEPSIEMBIC MPEIOIOKECHHS, COOUPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO0 00OPYIOBaHMUS, OMKCHIBATH XOJ OIBITA U
(GhopMyIIMPOBATH BEIBOJIBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX NMPHOOPOB
U JTaTYUKOB (PU3MUYECKUX BEJIWYMH, CPABHUBATH PE3YJIbTAaThl M3MEPEHUH C
y4€TOM 3aJ]aHHOM aOCONIFOTHON MOTPEIIHOCTH

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3MUECKON BEIMYMHBI OT
Jpyrol ¢  HCHOJB30BAHMEM  NPSAMBIX  U3MEPEHUiIl:  IJIaHMPOBATH
UCClieIoBaHUe, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUs, Cleays
OpEUVIOKEHHOMY  IUIaHy,  (UKCHUPOBaTb  pe3yJbTaTbl  IMOJyYEHHOMH
3aBHCHUMOCTH B BUI€ TaOJIHUI U Tpa(UKOB, JIENaTh BHIBOJIBI MO pe3yJbTaTaM
UCCJIEIOBAHMSI

1.12

IIPOBOAUTHE KOCBCHHBIC HU3MCPCHUA (bI/ISI/I‘{CCKI/IX BCJIIMYHMH: IINIAHUPOBATh
HU3MCPCHMUA, CO6I/Ip8.Tb IKCIICPUMCHTAJIbHY IO YCTaHOBKY, cienysa
HpeﬂHO)KeHHOﬁ HWHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BECIIMYHUHBI

1.13

coOiroaaTh npaBuia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
00opyioBaHUEM

1.14

XapakTEepU30BaTb MNPUHLMIBL  JEUCTBUS  W3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OMHCAHUS, UCTIOJIb3Ysl 3HAHUS O
CBOMCTBaxX  (pu3mMyeckux sABJICHMM ©  HeoOxomumble  (pusmyeckue
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHbBIC
npuOOphl MO CXeMaM U CXEMaTHYHBIM PHUCYHKAM, COCTABISTH CXEMBbI
ANEKTPUUYECKUX  LEeNmed ¢  MOCIEAOBAaTEIbHBIM W IapauIeIbHbIM
COEJIMHEHHEM JJIEMEHTOB, pa3jnuas YCJIOBHbIE OOO3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETei

1.16

OpUBOAUTH  TNpUMEpHl  (HAXOAUTh  HMH(MOpMAIMIO O  NpHUMeEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUN B IOBCETHEBHOMN
KU3HU A7 oOecriedeHus 0€30MacHOCTH MpU OOpallleHUuH ¢ MpudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 370POBbsl U COONIOACHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKpY KaloIlen cpejie

1.17

OCYILECTBIIATh TMOMCK HH(pOpMAIMK (U3UUECKOTO COJCPXKAHUA B CETH
WMHTepHeT, Ha OCHOBE MMEIOIUXCS 3HAHUM M NYTEM CPaBHEHUs
JIOTIOJTHUTEHHBIX UCTOYHUKOB BBIIENATH HHPOPMALIUIO, KOTOpasi SBISETCS
IIPOTUBOPEUMBON UM MOXKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPU BBIIIOJIHCHUHA y‘-IC6HI:>IX 3aJJaHui HAay4YHO-IIOIIYJIAPHYIO




TUTEPATypy (U3MUECKOTO CONEp KaHUs, CIIPAaBOYHBIE MaTEepPUabl, PECYPChI
cetu HMurepHer; Biajgerb NpuéMamMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

cOo31aBaTh CO6CTBCHHBI€ IMUCBbMCHHBIC W KPAaTKHUC YCTHBIC COO6H.[CHI/ISI,
0000mas wWHPOPMAIIMIO W3 HECKOJbKUX HMCTOYHHUKOB (DU3HUECKOTO
COJIep’KaHusl, B TOM YHCIIe MyOIMYHO MPEACTABIATh PE3yJIbTAaThl IPOSKTHON
WITH UCCIICIOBATEIILCKOM JIEITEIbHOCTH, ITPU 3TOM IPAMOTHO HCIIOJIB30BATh
U3yYCHHBIH MOHATHHHBIN ammapaT Kypca (U3HMKH, COMPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAIMEH

1.20

NOpY  BBHIOJIHEHHH YYEOHBIX MPOEKTOB W HCCIENOBAaHHU (U3NIECKHX
MIPOLIECCOB paclpeensiTh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33Ja4aMHM, CJICIUTh 3a BBIIOJIHCHHUEM IUIAaHA ACUCTBUN U
KOPPEKTHPOBAaTh €ro, aJAeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKIaJ B
JEATEIIBHOCTh IPYIIBI, BBICTPaUBaTh KOMMYHMKaTUBHOE B3aMMOJCHCTBHE,
HPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IUKTHI

9 KUIIACC

Kox
NPOBEPSIEMOT 0
pe3yJbTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NMPOrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BaTh U3YUYCHHBIC ITOHATUSA

1.2

pas3nuyaTh SBJICHUS MO OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIONTUX TAHHOE (PU3UIECKOE SIBJICHUE

1.3

pacrio3HaBaTh  MpOSIBICHHE  HM3YYCHHbIX  (PU3MUECKUX  SIBIEHUH B
OKpY’KalollleM MHUpE, B TOM uuciie (U3NYeCKUe SBICHUS B MPUPOJE, NPHU
TOM TIEPEBOJIUTH TMPAKTHUECKYIO 3aJady B y4eOHYIO, BBIJCIATh
CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBICHUN

1.4

OIKCHIBATh M3yUYCHHbIE CBOMCTBA TeNl M (DU3NYECKHE SBICHUS, HCIIOJB3YS
¢u3uueckue  BEIMYMHBI, NPU  ONMCAHUU  NPABUIBHO  TPAKTOBATh
(¢U3UUECKUl CMBICT HCIOJB3YEMbIX BEIUYMH, O0O3HAYEHHUS WU €JUHMIIBI
¢U3NUEeCKUX BEIWYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
¢u3nMUecKyl0 BEIMYMHY C JPYT'MMH BEJIHMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U MPOIECCHI,
WCIIOJB3ysl  M3YYEHHBIE 3aKOHbI, IpU OTOM JaBaTb  CIIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHYECKOE BhIPAKCHHE

1.6

00BACHATH (I)I/ISI/I‘ICCKI/IG IMpoueCChl H CBOMCTBaA TCJI, B TOM 4YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapAaKTCpa: BLIABJIATH
MPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JIOTHYECKUX




[IaroB ¢ MOMOIIbIO 2 — 3 HM3yUEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
(U3UUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3ajayd (omuparoluecs Ha cuctemMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (PU3NUYECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/Jayd 3alKChbiBaTh KpPaTKOE
yCIIOBUE, BBIABIATH HEAOCTAIOIIME WM HM30BITOYHBbIE JaHHbBIE, BHIOMpATH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE AJISI PEIIEHHs], IPOBOJUTH PAacdEThl U
OLICHUBATh  PEAIMCTUYHOCTb  IOJIYYEHHOI'O  3HAueHHs  (U3NYECKOH
BEJIMYMHbI

1.8

pacno3HaBaThb MpPOOJEMBbI, KOTOPbIE MOXHO pElIMTh TMpPHd OMOIIH
(bu3NYeCKUX METOOB, HCIIOJIb3YysS OIMCAHHE MWCCIEA0BaHuUs, BBIIEIATh
IIPOBEPSIEMOE  NPEAINOJIOKEHHE, OLIEHMBAaTh IPABWIBHOCTh  MOpPSIKA
MIPOBEICHUSI  MCCIENOBAHMS,  JIeJaTh  BBIBOABL,  HWHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB

1.9

IMPOBOAMTDH OIIBITHI 11O Ha6J'IIOI[CHI/II-O (1)I/I3I/I‘I€CKI/IX SIBIICHUM WIIN (1)I/I3I/I‘~I€CKI/IX
CBOICTB TeJl: CAMOCTOATEIbHO COOMpATh YCTAaHOBKY M3 HU30BITOYHOIO
HaOopa 00oOpy/nOBaHMs, OINKMCHIBATH XOJA OIBITAa M €ro pe3yJbTaThl,
(bopMyIMpPOBATH BBIBOBI

1.10

IPOBOAMTH IPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX HU3MEPEHMM, OIpeaenss
cpelHee 3HaueHue Hu3MepseMoll BenuuMHbl ((OKYCHOE pacCTOsSHUE
coOuparomieid  JUH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(M3MepuTENHLHOTO MPUOOPa)

NPOBOJIUTH  HCCJIEIOBAaHWE 3aBHCUMOCTEH  (M3MYECKMX BEIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHWH: IUJIAaHUPOBaTh MCCIEIOBAHUE,
CaMOCTOSITEJIBHO ~ COOMpaTh  yCTaHOBKY, (UKCUPOBAaTh  PE3yJbTaThl
MOJIyYeHHOW 3aBUCHUMOCTHM (U3WYECKUX BEIUYMH B BUAE Tabiuuu
rpaduKoB, JeyaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEJOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHMH: IIJIAHUPOBATH
U3MEpPEHUs, COOMpPATh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIIOJIHATH
HU3MCPCHUA, CICAYys HpGI[J'IO)KGHHOfI HWHCTPYKIIMH, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI 1 aHAJIM3WPOBATH IMOJYUCHHBIC PE3YJIbTAThl C y‘-IéTOM Sa)IaHHOﬁ
MOTPEIIHOCTH U3MEPEHUMN

1.13

coOIoIaTh MpaBUiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM

1.14

pa3ianuaTh OCHOBHBIE TMPU3HAKH M3YYEHHBIX (U3NYECKUX MOJEINeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOYHHK
CBeTa, JIy4, TOHKAsl JIMH3a, TNIAHETapHAas MOJIENIb aTOMa, HyKJIOHHAsI MOJEIb
aTOMHOTO sipa

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  U3YYEHHBIX MPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHMCAHUA, MCIONb3YsI 3HAHUS O
CBOMCTBaX  (hM3MUECKHUX SBICHMA W  HEoOXOoAumble  (U3HUYECKUE
3aKOHOMEPHOCTH




1.16

WCIIOJIH30BATh CXEMBI UM CXEMaTHYHBIC PUCYHKH HM3YyUYCHHBIX TEXHHUYECKHUX
YCTPOICTB, U3MEPUTEIBHBIX MTPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MpPHU
pelleHnr  y4yeOHO-IPAaKTUYECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHUS N300paKEHHH B IMJIOCKOM 3€pKajie U coOUparouieit muH3e

1.17

OPUBOJUTH  HpuUMepbl  (HaxoauTh  uH(pOpMaLKIO O  IpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MUECKUX 3HAHUW B IOBCEAHEBHOMU
KU3HH Il oOecrieueHrss 0€30MacHOCTH MpH OOpalleHuH ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAaHEHHS 3I0POBbS U COOJIOJCHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAOIIEH cpelie

1.18

OCYILECTBIIATh TOMCK HWH(pOpMAMKA (PUIUIECKOTO COJEPKAHUIA B CETH
WnTepHer, camocTosTeNbHO (OpPMYNIHPYs TMOUCKOBBIM 3alpoc, HAXOIUTh
MyTU ONPEIEJICHUs TOCTOBEPHOCTH MOJYyYEeHHOW HMH(OpMAalUKM HAa OCHOBE
MMEIOIINXCS 3HAHUH U TONOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIONIb30BaTh MPH BBIOJHEHUH YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
aUTepaTypy (pU3MUECKOTO CONEp)KaHHs, CIPABOYHBIC MaTEPHAIIBI, PECYpPCHI
cetu HMHrepHer; Biagerb NpuéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PUIUYECKOTO COJIEPIKAHUSA,
MyOJUYHO TIPEACTABIATh PE3YyJbTaThl MPOSKTHON HIIA UCCIIEI0BATEIbCKOM
JIEATEILHOCTH, TIPX 3TOM I'PaMOTHO HUCMOJIb30BAaTh U3YYEHHBI MOHATUWHBINA
anmapar Hu3ydaeMoro pasaena (U3MKH U COMNPOBOXAATh BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ay JUTOPHH CBEPCTHUKOB

1.21

IPH  BBIIOJIHEHUU YUYEOHBIX TIPOCKTOB M WCCICAOBAHUN (PU3UUECKIX
IIPOLIECCOB paclpeensiTh OOS3aHHOCTH B TpyNNE B COOTBETCTBUHM C
MOCTaBJIEHHBIMU 3aJla4aMHM, CJIEIUTh 32 BBINOJHEHHWEM IUIaHa ACUCTBUH U
KOpPpEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIH BKJIaJ B
JeATEIbHOCTh TPYIIbI, BRICTPAUBaTh KOMMYHHMKAaTUBHOE B3aHMMOJICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KIIACC

Kon Kon
IIpoBepsiemble 3JIeMEHThI COIEP:KAHUS
pa3aejia  3JieMeHTa

®U3UKA U EE POJIb B TIO3HAHMM OKPYXXAIOIIET'O MHPA

®uzuka — Hayka o mpupoje. SBieHus npupojsl. Ouznueckue
1.1 SBJICHUSL: MEXaHWYECKHUEe,  TEIUIOBBIE,  BJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE

Ouznyeckue BeNIUYUHBL. M3MepeHue QU3NYECKUX BEIUYHH.
1.2 ®duznyeckue PUOOPBHI. [TorpemHocts HU3MEpPEHUI.
MesxtyHapoaHas CucTeMa eIUHUIL

EcTecTBeHHOHayuyHBId ~ METOA  TO3HAHMS:  HaOJIIOJCHHUE,
1 13 IIOCTAaHOBKAa HAYYHOTO BOIIPOCA, BBIABM)KEHHE THMIIOTE3,
' JKCIIEPUMEHT IO IIPOBEPKE  THIIOTES, 00bsICHEHHE

Ha6J'IIO,Z[aeMOFO SABJICHUA

1.4 Onwucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH

[TpakTrueckue pabOTHI:
N3mepenue pacctossHU.
15 N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
' OrmpeziesieHre pa3sMepoB MallbIX Tel.
H3mepenne TteMmeparypbl OpU IMOMOUIM KUJIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATyPbI

INEPBOHAYAIJIBHBIE CBEJEHMA O CTPOEHUHN BEILECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX DPa3MEpBI.

21 OmnbIThI, 10Ka3bIBAIOLIME JUCKPETHOE CTPOSHHUE BEIIECTBA

27 JIBmxenue yactul BemecTBa. CBsA3b CKOPOCTH JIBUKEHUS
' qacTull ¢ Temreparypoil. bBpoyHoBckoe nBmxenue, Tuddys3us

23 B3aumoneiicTBre yacTull BelecTBa: NPUTSHKEHUE U
' OTTaJIKHBAHHE

2 ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOECHHE Ta30B,

24 KUAKOCTeH U TBEPABIX (KpHUCTAUIMYECKUX) Tel. B3aumocBsa3b

' MEX]y CBOMCTBAMH BELIECTB B Pa3HbIX arperaTHbIX COCTOSHUIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTyeckue paboTHI:
2.6 Onenka jauaMeTrpa aTroMa  METOIOM  psiaoB  (c

ucrnoib30BanueM dororpaduii).




OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACITUPEHHUS Ta30B.
OnpIThl 0 OOHAPYKEHUIO EHCTBUS CHJI MOJEKYJSIPHOTO
NPUTSHKEHUS

JABMXEHUE U

B3AUMOJIEMCTBUE TEJI

3.1

Mexanndeckoe IBWKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBUKEHUE

3.2

Ckopoctb. CpeaHsis CKOPOCTb IHpU  HEPaBHOMEPHOM
JBWKEHUH. Pacuér myTH U BpeMeHU JIBUKESHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpLMH. B3anMonelicTBrue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUS Tell. Macca kak mepa
WHEPTHOCTH TeJa

34

ITnotHOCTE BemiecTBa. CBSA3b MIOTHOCTA C KOJHMYECTBOM
MOJIEKYJ B eqUHUIIE 00bEMa BellecTBa

3.5

Cuna kak XapaKTCPHUCTHUKA B33HMO,IICI>1CTBPI§I TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ MoMoIIbIO
JTUHAMOMeETpa

3.7

SBnenue TAroTeHMs U cuna TskecTH. Cuila TSDKECTH Ha
apyrux mianerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHue ckoibXEeHUs U TpEeHUE NOKos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

Cllo’)keHWe CuJl, HampaBJICHHBIX 110 OJHOW MPSIMOM.
PaBHOpelcTBYIOIIASA CHIT

3.10

[TpakTudeckue pabOThI:

Ornpezenienre CKOPOCTH PAaBHOMEPHOTO ABMKEHHUs (LIApUKa B
KHUJIKOCTH, MOJEIH AJIEKTPUYECKOTO aBTOMOOHIIS M TaK Jajee).
Ormpezenienne cpeaHel CKOPOCTH CKOJIBKEHUST Opycka WiIu
HIapuKa MO HAKJIOHHOW miIockocTu. OmpeneneHue IMIOTHOCTU
TBEpAOro tena. ONBITB, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh
pacTspkeHus (gedopManum) Npy>KUHbI OT MPHIOKEHHON CHUIIBL.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  TPEHMS
CKOJIbXKEHUsI OT Beca Tejla W XapakTepa COINpUKACAIOLIUXCS
MTOBEPXHOCTEN

3.11

®usnuecKue SBICHUS B IPUPOAE: NPUMEPHI JBHKECHHUS C
pPa3JINYHBIMU CKOpPOCTSIMH B JKMBOM M HEXHUBOH IpUPOJE,
JIEICTBHUE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

Texnuueckue YCTpOﬁCTBaZ JAWUHAMOMETDP, MIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, "KUJIKOCTEN 1 TA30B

4.1

HaBnenune T1BEpmoro Tena. CmocoObl  yMEHBIICHUS |
YBEJIMYEHUS TaBIICHUS

4.2

JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHMsI ra3a OT OOBEMa,




TEMIIEpaTypbl

4.3

Ilepenaua naBneHus TBEPABIMU TEIAMHU, KUIKOCTSIMU U Fa3aMH.
3akoH [lackang. [TueBMaTrueckre MalInHbI

4.4

3aBUCUMOCTH aBIIEHUS KUIKOCTH oT TTyOWHBI.
I'mppocratuueckuit  mapagokc. CooOmarmmmuecss  COCY/IbI.
['uapaBnuyeckue MEXaHU3Mbl

4.5

AtMochepa 3emnn u armochepHoe napiaeHue. [IpuuunHbl
CyIIECTBOBaHUSl  BO3AYMHOM  00ojouku  3emmn.  OnbiT
Toppuyennu. 3aBUCUMOCTh  aTMOC(HEPHOTO JABJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

Wsmepenne  armocdepHoro  nmapneHus.  [Ipubopsl s
HU3MEPEHHs aTMOC(EPHOTO JTaBJICHUS

4.7

[elicTBUe XUIKOCTM M ra3a Ha MNOTPYKEHHOE B HUX TEJIO.
BrirankuBaroias (apxuMmenioBa) cuia. 3akoH Apxumena

4.8

IInaBanue ten. Bo3gyxomnnaBanue

4.9

[TpakTuyeckue paboTHI:

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa
NOrpyXEHHOM B KUAKOCTh dactu Tena. Omnpenenenue
BBITAJIKUBAIOIIEHA CHJIbI, JEUCTBYIOLIEH Ha TEJIO0, MOTPYKEHHOE
B KUAKOCTB. [IpoBepKka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHUIIBI,
JEUCTBYIOIEH HA TEJNO B JKUIKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOLME 3aBUCUMOCTb  BBITAJIKHUBAKOLICH  CHUIIBL,
JecTBYIOIIEH Ha TeIO B KHUIKOCTH, OT 00BbEMa MOrpyKEHHON B
JKUJKOCTh 4acTM Tejla U OT IUIOTHOCTH  KUJKOCTH.
KoncrpyupoBanue apeomeTrpa WM KOHCTPYUPOBAHHUE JIOAKUA U
OIpeIeNIeHNE €€ TPY30II0IbEMHOCTH

4.10

dusznueckue SBICHUS B npupone: BJIHUAHHUC aTMOC(I)epHOFO
JaBJICHUS Ha )XUBOU OpTraHu3M, IUIaBaAHUC pBI6

4.11

TexHuueckue YCTpOICTBA: cooOrraromecs COCYbl,
YCTPOMCTBO BOJONPOBOJIA, THIPABIMYECKUN MPECC, MAaHOMETD,
OapomeTp, BBICOTOMED, MOPIITHEBOM HACOC, apEOMETP

PABOTA, MOIIHOCTbD, SHEPT' A

5.1 Mexannyeckasi pabota

5.2 MexaHuyeckas MOIIHOCTb

53 [IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBusio paBHOBECHS phIUara

5.4 [IpumeneHue npaBuiia paBHOBECHS pbluara K 0JI0Ky
«3onoroe mpaBwio» MexaHukd. KoadduuueHT mnoae3Horo

5.5 necTBUs MexaHu3MoB. IIpocTele MeXaHuW3Mbl B OBITY U
TEXHHUKE

5.6 [ToTeHumanbpHas YHEPrUU Tena, MOJHATOTO HajJ 3eMIEN




5.7 Kunernueckast sHeprus
53 [TonmHass MexaHuWyeckas DJHEpPrus. 3akOH H3MEHEHHA U
' COXpaHEHUs MEXaHUYECKON S3HEPTUU
[IpakTrueckue pabOTHI:
Omnpenenenue paboOThl CUIIBI TPEHUS MPU PABHOMEPHOM
59 JBUKEHMM  Tela 10  TOPU3OHTAJIBHOM  IIOBEPXHOCTH.
' HccnenoBanue ycnosuil paBHoBecus peruara. Msmepenue KIIJ|
HAaKJIOHHOM  IIOCKOCTH. M3yueHue 3akOHa  COXpaHEHUs
MEXaHUYECKON IHEPTrUun
5.10 Du3ndecKue SIBICHUS B IPUPOJE: PbIYary B TEJIE YEIOBEKA
Texnuueckue YCTpOWCTBA: pbryar, ITO/ABUKHBIN u
5.11 HEMOABMKHBIM  OJIOKW, HAKJIOHHAs IJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsieMble 371€MEHTHI COAEPKAHUSA
pasgejia  dJIieMeHTa
TEIIIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpHH
6.1 cTpoeHmsi BemecTBa. Macca u pasMepbl MOeKysd. OTBITHI,
’ MOATBEPKTAOIINE OCHOBHBIE IOJIO’KECHHUS
MOJIEKYJISIPHOKHUHETHYECKON TEOPUH
6.2 Mopenu TBEPAOTO, JKHUIKOTO M Ta3000pa3HOr0 COCTOSHUMN
’ BeniecTBa. Kpucrammyeckne u amop(dHbIe Tena
6.3 OOBbsicHEeHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeN Ha
’ OCHOBE IOJIOKEHUM MOJIEKYIIPHOKUHETUYECKON TEOPUU
6.4 CMmauuBaHue Y KallWJUISIPHBIE SIBIICHUS
6 6.5 TennoBoe paclIMpEeHNE U CKaTUE
6.6 Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBHIO TEILIOBOTO
' JIBUKEHMS YaCTHUL]
6.7 Buytpennsas oHeprus. CnocoObl HM3MEHEHMsI BHYTPEHHEU
' SHEPruM: TEIJIoNepeaaya U CoBEpIleHNuEe paboThl
6.8 Bunel  Temnonmepenauu:  TEIJIONPOBOAHOCTb,  KOHBEKIIMS,
U3JIy4CHUE
6.9 KonnuectBO TEeIU1OTEL. Y IenbHas TEINIOEMKOCTD BEIIECTBA
6.10 TennooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHE TEILIOBOTO
' baamca
6.11 [InaBneHne wu OTBEpAEBAaHUE KPUCTAIUIMYECKUX BEILIECTB.
' VY nenpHas TEIUIOTA IJIaBICHUS




6.12

[TapooGpazoBanue u kouaeHcamus. Vcnapenwe. Kunenwue.
VY nenvHas TEIIoTa apooOpa3oBaHUsI. 3aBHUCUMOCTD
TEMIIEPATypPbI KUTIEHUS OT aTMOC(EepHOro JaBiIeHHUS

6.13

Brnaxxnocts Bo3myxa

6.14

:‘)HepFI/IH TOIIJIMBA. yI[eJ'IBHaSI TCIJIOTA CropaHus

6.15

[Tpunmuner paboTsl TemoBbix asurareneit KIIJ termoBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKpYyXKarollen
cpelbl

6.16

3aKOH COXpaHEHUs U IMPEBPALLEHUS DSHEPIrUU B TEIJIOBBIX
npoueccax

6.17

[TpakTuueckue paboThI:

OneITHl O OOHAPYKEHHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUSL.

OnbIThl IO BBIPAIIMBAHUIO KPUCTAILUIOB MMOBAPEHHOM COJIU
WM caxapa.

OnpIThl IO HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
YKUJKOCTEH U TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE IIIPHIIA.

OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS I OXJIaKICHUS.

[IpoBepka rumoTe3sl JHUHEHMHOW 3aBUCUMOCTH JJIMHbI
CTONOWKA JKUIKOCTH B  TEPMOMETPHYECKON TpyOke OT
TEeMIIepaTyphl.

HaOntonenne wu3MeHeHMs: BHYTPEHHEM SHEpPruM Tela B
pe3yabpTaTe Terionepeaayi U padoThl BHEITHUX CHIL.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUH
XOJIOJTHOW U TOpsTYEH BOJIBI.

Omnpenenenre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM
U TEIUI000MEHE C HarpeThIM METAJUTMYECKUM IIUITHHIPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue nmpoliecca UCTIapeHus.

Ornpezenienrie OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEIJIOTH TUTABJICHHUS JIbJIA.

6.18

®usnyeckue ABICHUS B IPUPOJE: IOBEPXHOCTHOE HATSKEHHUE U
KallWJUIApHBIE SIBJICHUS B NPUPOJE, KPUCTAIUIBI B IPUPOJE,
u3nydyenue CoiHIa, 3amMep3aHue BOJAOEMOB, MOpPCKHE OpH3BI;
00pa30BaHUE POChl, TyMaHa, UHEs, CHETa.

6.19

TexHuueckue YCTpOWCTBA: KalWUIspbl, pUMEPDI
WCIIOJIb30BaHUsl KPUCTAJJIOB, JKUJKOCTHBIA TEPMOMETP, JaTUYUK
TEMIIEPATYpPbl,  TEPMOC, CHCTEMa  OTOIJIEHHS  JOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA




7.1 DnekTpuzarus Ten. [[Ba posa dIeKTPUIEeCKUX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCHUMOCTb CHJIbl B3aUMOJICUCTBUSl 3apSKEHHBIX TeJI OT
BEJIMYUHBI 3apPsII0B U PACCTOSIHUS MEXKIY TEJIaMu)
Onektpuyeckoe nosie. HanmpskEHHOCTh 3JIEKTPUYECKOTO IOJIS.
7.3 [TpuHIMn ~ cynepmo3uLIMU  JIEKTPUYECKUX  moyiel  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JJIEKTPUYECKUX 3aps0B. DJIeMEHTapHBII
7.4 anexktpuueckud 3apsan. Crtpoenue aroma. I[IpoBOgHUKM U
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUUECKOTO0 3apsiaa
76 DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO
’ TOKa. ICTOUHMKN MOCTOSIHHOTO TOKA
77 JleHicTBHUSI DIEKTPUYECKOTO TOKa (TETUIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U Ta3ax
7.8 Onexkrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOE HaIlPsHKEHNE
79 ComnpoTHBieHUE MPOBOJHUKA. YJEJIBHOE CONPOTHBICHUE
' BEIIECTBA
7.10 3akon Oma 11 y4acTka 1enu
7.11 [locnenoBarenbHOE U NapajieIbHOE COEAMHEHNE POBOJHUKOB
712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH JKoyis —
' Jlenna
713 DNEKTpUUECKHE e U MOTPEOUTENN IICKTPUUECKON IHEPTHH
' B ObITy. KOpoTKOE 3amMbIKaHue
714 [locTostHHBIE ~ MarHuThHL.  B3aummonelcTBHE  NOCTOSHHBIX
' MarHuTOB
715 MarauTtHoe nosie. MarHuTHoOe 1moJjie 3eMJIN U €ro 3HAYCHHUE s
) KU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOe 1I0JI€  3JIEKTPUYECKOIO  TOKa.
' [IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
[elicTBue MarHUTHOTO TMOJs Ha MPOBOAHUK C TOKOM.
717 DneKkTpoABUraTellb  MOCTOSIHHOTO  TOKa.  Vcmonb3oBaHue
' ANEKTPOJIBUraTeleii B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe
718 OnbiTel Dapajned. SIBleHWE HIEKTPOMArHUTHOM WHIYKIIHH.
' I[Ipasuio Jlenma
Onektporereparop. CrnocoObl MOMYyYEeHHs] IIEKTPUUECKOM
7.19 SHEPrUH. DJICKTPOCTAHIIMH HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH
790 [TpakTudeckue paboThI:

OnbITHl IO HAOIIOACHUIO DIEKTPU3ALUHU Tel UHAYKUUEH U 1pu




CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS 3JEKTPUUYECKOTO MOJIST HA TPOBOIHUKHU
U JUDJIEKTPUKHU.

COopka u mpoBepka paboThI NEKTPUUECKON [IEMU OCTOSTHHOTO
TOKa.

W3MepeHue U peryJIupoBaHHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaPSHKEHUS.

HccnenoBaHue 3aBUCHUMOCTH CHJIbl TOKa, HAYIIETO0 dYepes
PE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpa W HANpsHKEHUS Ha
pe3ucTope.

OnbITel, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTUBIIEHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

[IpoBepka npaBuia CJIOKEHUS HaIpsKEHUN npu
MIOCJIEZIOBATEIbHOM COEIUHEHUM ABYX pe3uctopoB. [IpoBepka
OpaBwia JUisl CWJIbl TOKAa IpPU MNapajuIebHOM COEIUHEHHH
pesuctopoB. Omnpenenenne padbOThl DIEKTPUUECKOTO TOKa,
uayumiero  yepe3  pesuctop.  OrmpeneneHue  MOIIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIACIIEMOM  Ha  pPE3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIEro 4epe3
JaMIIOUKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KII/]
Harpesatens. JccienoBaHWe MAarHUTHOTO — B3aWMOJAEHUCTBHSA
MOCTOSIHHBIX ~ MAarHutoB. M3yueHue  MarHUTHOro  MOJs
MOCTOSIHHBIX MAarHWTOB NPU HUX OOBEIMHEHHH M Pa3JCIICHUH.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OMbIThl, JAEMOHCTPUPYIOIIKME 3aBUCHUMOCTbH CHJIBI
B3aUMOJICHCTBUS KAaTyIIKA C TOKOM M MarHuTa OT CWJIbI TOKa U
HalpaBJ€HUsT TOKa B  Karymke. I3ydenue nelctBus
MarHuTHOTO I0JIsI Ha MPOBOAHUK ¢ TOKOM. KOoHCTpyHnpoBaHue u
u3zyueHue paboTsl anekrpoasuratens. Msmepenwe KIIJ]
AJIEKTPOJIBUraTENIbHON yCTaHOBKH. OIIBITHI 110 MCCIIEA0BAaHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHAYKLUMHU:  HCCIEI0BAaHUE
W3MEHEHUH 3HAaYeHMsI U HAIIPABJICHUSI UHAYKIIMOHHOTO TOKA

dusznyeckue SBICHUS B NpUupoAcC: SJICKTPHUUYCCKHUC SBJICHUA B
aTMocq)epe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB, MArHHUTHOC

721 noje 3eMiH, Jpeld MOM0CcoB, POb MAarHUTHOTO MOJS IS
KU3HHU Ha 3eMiie, TOJISIPHOE CHsIHHE
Texnudyeckne  yCTpOWCTBA:  3JEKTPOCKON,  aMIEPMETD,
BOJBTMETP, PpEOCTaT, CUETYUK ODIICKTPUYECKOHW IHEPTHH,
79 3JIEKTPOOCBETUTEIbHBIE npudopBl, HarpeBaTelbHbIe
' AIIEKTPOIPUOOPHI (mpumMepsl), NIEKTPUUECKUE
peOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABHUTATEIh

IMMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOTO TOKA




9 KUIIACC

Koz Konx anementa [IpoBepsiemble 271EMEHTBI COAEPKAHMS
paznena
MEXAHWYECKUE ABJIEHUA
21 Mexanudeckoe naBuwxeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTENHLHOCTS MEXAHUYECKOTO ABUKEHUSI
8.3 PaBHOMEpHOE NpAMOJIIMHENHOE JBUKEHUE
2.4 HepaBHoMepHOe mnpsiMonnHeliHOe ABMkeHHe. CpenHss U
' MI'HOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JBHXKEHUU
8.5 VYckopeHne. PaBHOYyCKOpPEHHOE NPSMOJIMHENHOE IBUKECHHE
8.6 CsoOoanoe magerue. OnsIThl [ anuiies
PaBHOMepHOe nBHKEHME 110 OKpy:XHOCTH. llepmoxm wu
8.7 yactora oOpamienus. JluHeilHas w©  yrioBas  CKOpOCTH.
IleHTpOoCTpeMUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernit 3akoH HeroToHa
8.11 [IpuHIUI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cuja TPEHUS CKOJBXKEHUS, CUja TpPEHUs
’ MOKOSI, IPYTHe BUIBI TPEHHUSI
214 Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHHE
' CBOGOJIHOTO TIa/ICHUSI
815 IBmkenne mnaHeT Bokpyr Connna. IlepBas kocmuueckas
' ckopocTb. HeBecomMocTh U nieperpys3ku
8.16 PaBHOBecue matepuanbHON TOUKU. AOCOJIIOTHO TBEPOE TEIO
817 PaBHOBecue TBEpAOro Tena € 3aKpEIUIEHHOM  OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TsokecTn
8.18 Nmnynsc Tena. U3menenue numiynsca. MIMnyiibe cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
82 PaGora cun Tspkectu, ynpyroct, TpeHus. CBs3b SHEpruMl U
’ paboThI
2.3 [loTeHunanbHas 3HEpPrusi Tejaa, MOAHITOrO HaJ MOBEPXHOCTHIO
’ 3emutu
8.24 IToTeHunanbHas SHEPTUs CKATON NPY>KUHbI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPTUU

8.26

3akoH COXPAaHCHUA MEXaHH4YeCKOH OHCPIrun

8.27

[IpakTuueckue padbOTHI:

OmpeneneHne CpeIHEH CKOPOCTH CKONBKEHHS Opycka WIn
IBUKEHMS IIapuKa MO HAKIOHHOW miiockoctu. OmpeneneHue
YCKOpEHHUs TeJda TpU PABHOYCKOPEHHOM JBHKEHHHM II0
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM IBMKEHUH
0e3 HaYaJlbHOW CKOPOCTH ITyTH OTHOCSTCS KakK DSl HEYETHBIX
qycell, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BpEMEHU
OJIMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMasbHOTO AaBieHusa. Omnpenenenue KodhuIueHTa TPEHUSI
CKOJIBKECHUSI. Onpenenenue KECTKOCTH TIPYKUHBL.
Omnpenenenne paboOThl CWIBI TPEHHUS INPU PABHOMEPHOM
IBIDKEHWH  Tela MO  TOPU3OHTAJIBHOW  IOBEPXHOCTH.
Ompenenenue pabOTHl CHIIBI YIPYTOCTH NMPU MOABEME Tpy3a C
UCIOJIb30BaHNEM HETOBUKHOTO U MOJIBUYKHOTO OJIOKOB

8.28

duznyeckue SBICHUS B npupojc: TMNpuiIrMBbl U  OTJIHMBBI,
JABHOKCHHUC TIJIAHCT ConneyHOH CUCTCMbI, pCAKTUBHOC ABHUIKCHUC
JKHMBBIX OPraHnu3MoOB

8.29

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, HATYHUKU II0JIOKCHUA,
pacCToOsAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe  apmwkeHue. OCHOBHBIE — XapaKTEPUCTHKH

o1 KOJIe0aHMii: TIEPUOJI, YaCTOTa, AMILIUTY 1A
9.2 MaremaTuueckuid W TPYKUHHBIA MasTHUKHU. [IpeBpaiieHue
' SHEPTUH MPHU KOJIeOaTeIbHOM JIBUKEHUU
9.3 3aryxaromue konebanus. BeiHy Xk IeHHbIe KoJeOanus. Pe3oHaHC
Mexannyeckue BomHbL. CBOHCTBA MEXaHMYECKHUX  BOJIH.
9.4 [IpononpHBIC U TTOTIEpEYHBIC BOJHBI. J[HHA BOJHBI U CKOPOCTH
' €€ pacnpocTpaHeHus. MexaHW4YecKue BOJIHBI B TBEPAOM TEJE,
CECMUYECKHUE BOITHBI
9.5 3ByK. [')poMKOCTB 1 BbICOTa 3ByKa. OTpa)xxeHue 3ByKa
9.6 WHu¢pa3Byk u yapTpa3Byk
[TpakTudeckue pabOTHI:
Omnpenenenre 4acTOTHl U Mepro/ia KoneOaHU MaTeMaTHIeCKOTO
9.7 MasTHHKA.

OmnpeneneHue 4acToThl W Tepuoja KoJeOaHWN MPYKHUHHOTO
MasiTHUKA




HccnenoBanue 3aBUCHMOCTH nepuoa Kosie0aHuit
IIOJIBEIICHHOTO K HUTH TIpy3a OT JUIMHBI HUTH. MccaenoBanue
3aBUCUMOCTH IE€pHOJa KOJIEOAHUH NPYXKUHHOTO MasTHHKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCHUMOCTH Iepuoja KojeOaHHi
Ipy3a, MOJABELIEHHOIO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTH
npy>xuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

dusuyeckue SBIEHUS B MPHUPOJE: BOCIPUSATHUE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICCHHE, CEHCMHUYECKHE BOJHBI, I[yHAMU,
X0

9.9

TexHuyeckue yCcTpoicTBa: 3X0J0T, UCIOIb30BAHNUE YJIbTPAa3ByKa
B OBITY U TEXHUKE

10

OJIEKTPOMAT

HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DJIEKTPOMarHuTHOE  MoJie.  DJEKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2

[IIxana 31€KTPOMarHMTHBIX BOJIH

10.3

DnekTpoMarHuTHas mpupoja ceera. CkopocTh cBeta. BonHoOBBIE
CBOMCTBA CBETA

10.4

[IpakTuueckue padbOTHI:
W3ydeHnne CBOWCTB DJEKTPOMArHUTHBIX BOJH C ITOMOUIBIO
MOOWIBHOTO TenedoHa

10.5

@usnueckue SBICHUS B TNPUPOJE: OHOIOTHYECKOE JCHCTBHE
BUMMOT O, YIIETPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITy4YeHUI

10.6

Texauueckue YCTpOﬁCTBaZ HCIIOJIb30BAHHUEC JBJICKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3U

11

CBETOBBIE SABJIEHUA

11.1

queBaﬂ MOJeJb cBeTa. MICTOYHHUKM CBETa

11.2

[IpsamonnHeiHOE pacIpOCTpaHEHUE CBETA

11.3

Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETa

11.4

[Ipenomnenue cBeta. 3akoH mpenomsieHus cBeta. [lomHoe
BHYTpPEHHEE OTpakeHHE CBETa

11.5

JInnza. Xop ydeid B JIMH3E

11.6

OnTHnyeckas cucremMa (I)OToaHnapaTa, MHUKPOCKOIIa U TCJICCKOIIa

11.7

I'maz  kak  onTudeckas  cucremMa.  bimsopykocte U
JAITbHO30PKOCTb

11.8

Paznoxxenue Oemoro cBera B CIICKTD. Omnwitel  HproToOHA.
CnoxecHue CIICKTPAJIbHBIX IIBETOB. I[chepcnﬁ CB€Ta

11.9

[IpakTuueckue padbOTHI:
HccnenoBanne 3aBUCHMOCTH YIJIa OTPa)XEHHUSI CBETOBOIO
Jy4a OT yIJia MaJeHHUs.
W3ydyeHne XapakTepUCTHK U300paKeHHs TMpeaMeTa B
IUIOCKOM 3€pKaJie.




HccnenoBanue 3aBUCUMOCTH YTJIa MPEIOMIICHHS] CBETOBOIO
Jy4a OT yIJia MaJeHus Ha IPaHuLe «BO3IyX — CTEKIION.

[Tonyuyenne u300paKEHW C MOMOIIBI COOMparOIICH
JIUH3BL.

Omnpenenenre GOKYCHOTO PACCTOSIHHSI U ONITUYECKON CHIIBI
coOMparoIIe JTHH3BIL.

OMnBITHI 110 Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKT.

OmpITl MO BOCHPUSITHIO IIBETA MPEAMETOB TMPU HX
HaOJIOJICHUH Yepe3 [IBETOBBIC (PHIIHTPHI

11.10

®dusnueckue spiaeHus B npupoje: 3armeHus ConHua u JlyHsl,
[[BETa TeJ, ONTHUYECKHE sBIEHHS B arMocdepe (uBeT HeOa,

pedpakmus, paayra, MUpPax)

11.11

TexHuyeckue yCTpPONCTBA: OYKH, TMEpUCKoM, (oToamnmapar,
ONTUYECKUE CBETOBOBI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmnbwiTel Pesepdopaa u mimaneTapHas Mojaens aTtoma. Moneib
aroma bopa

12.2

HUcnyckanne w©  morjomeHue cBera aTtomMoM. KBaHTHI.
JIuneityaTeie CEKTPbI

12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ITydYeHHs

12.4

Crtpoenne atomHoro siapa. HykinoHHas MoJiesib aTOMHOTO sipa.
30TOmEI

12.5

PannoaktuBHble npeBpanienus. Ilepuon nosypacnana aTOMHBIX
anep

12.6

SnepHple  peakuuu. 3aKOHBI COXpPAHEHMs 3apsiloBOrO U
MacCOBOI'0 YHCEl

12.7

BHGPFI/IH CBsA3HU AaTOMHBIX AJCP. CBs13b MacCHl U OQHCPIUH

12.8

Peaxiuu cunrtesa u nenenus siaep. Mcrounuku sneprun CosHia
" 3BE3N

12.9

Snepnas sHepreTuka. /lelicTBHE paguOaKTUBHBIX U3JyYEHUN Ha
YKUBBIE OPraHU3Mbl

12.10

[IpakTrueckue pabOTHI:

HaGmroenne CrutomHbIX ¥ TMHEHYAThIX CIIEKTPOB U3TYYCHHUS.
HccnenoBanne TpEeKOB: W3MEPEHHWE DHEPrHHM  YaCTHIIBIIO
TOPMO3HOMY IyTH (110 poTOrpadusm).

W3mepenue paanoakTUBHOTO (poHa

12.11

dusnyeckue SIBJICHUSI B MpUpOJE: €CTECTBECHHbIN
paAMoOaKTUBHBIN (OH, KOCMHUYECKHE IIy4d, PaJHOaKTHUBHOE
U3IyYeHUE MPUPOTHBIX MHUHEPANIOB, JCUCTBUE PATUOAKTHUBHBIX
M3JIy4eHUI Ha OPraHu3M YeJIOBeKa

12.12

TexHuueckne yCTpOMCTBA: CHEKTPOCKON, WHIMBHYalIbHBIN




NO3UMETP, KaMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUSs

IIpoBepsiemble TPeOOBaHUSI K IPEAMETHBIM pPe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHsI OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOTO
o0uiero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKH B HAYYHOW KapTUHE MHpa; cHOpPMHPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M U TO3HABAEMOCTHU
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qu3uKe, O
cuctemMooOpasyromiei ponu (QU3UKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 IBOJMIONMU (U3NUYECKUX 3HAHWA U WX POJH B
[IEJIOCTHOM €CTEeCTBEHHOHAYYHOW KapTHHE MHpA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpPYaroIIero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTH

3HaHMUA O BHJAX MaTepuH (BEUIECTBO W TIOJE), O JBMKCHHH KaK criocobe
CYILLIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOW TEOpUU CTPOEHUs
BELIeCTBa, O (DU3MUECKON CYIIHOCTH SIBJIEHUN MNPUPOJbI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyaTh SBJICHUS
[0 ONHCAHWI0 MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOoe SIBJICHHE; YMEHUE DPACIO3HABAThH
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpPY)KAIOLIEM MHUpE,
BBIJIENISAS UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHOBaMHM TOHSTHUHHOTO ammapara ¥ CHMBOJWYECKOTO SI3bIKA
Gu3MKM ¥ UCHONB30BaHME HUX JJI pelIeHHs Y4YeOHBIX 3aJay; yMEHHUE
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U MPOLECCHI,
UCTIONB3YS (QyHIaMEHTAIbHBIE U SMITUPUUECKHUE 3aKOHBI

YMeHne OIHCHIBaTh HU3YYCHHBIC CBOMCTBA TEII H (bl/ISI/I‘IGCKI/Ie SABJICHUS,
HCIIOJIb3YyA (i)I/ISI/I‘IeCKI/Ie BCJIIMYHHBI

Bnanenue ocHOBaMU METOAOB HAYyYHOT'O MO3HAHUS C YYETOM COOIIOACHUS
MpaBHII OE30MACHOTO TPYIa: HAOMOIeHUE PU3NICCKUX SBIICHUM:

YMEHHE CaMOCTOSTCIILHO COOMpPATh DKCIEPUMEHTAIBHYIO YCTAaHOBKY U3
JAHHOTO Ha0opa 00OpyAOBaHUS 1O WHCTPYKIIMH, OMUCHIBATH XOJI OMBITA U
3aIMChIBAThH €r0 PE3yJIbTaThl, HOPMYITHPOBATH BHIBOJIBL;

NPOBEJCHUE TPSAMBIX W KOCBEHHBIX H3MEpEHHH (U3UYECKUX BEJIUYMH:
yMEHHE  IUIAHUPOBaThb  HW3MEPCHUS,  CAMOCTOSTEIbHO  cOOHMparh
OKCIICPUMCHTAIBHYI0 YCTAaHOBKY [0 HHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMYUHBl U AHAJIU3UPOBATH IOJYUYECHHBIEC PE3YJIbTAThI C YYETOM 3aJaHHOU
IIOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICCJ'IGIIOBaHI/If/'I;
CaMOCTOSITEJIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M MPOBOJUTH
HCCIICOJOBAHUEC MO HWHCTPYKIOHHU, MNPEACTABIIATH IMOJTYUYCHHBIC 3aBUCUMOCTHU




¢usznyeckux BEJIWYMH B BuAe Tabnuin U rpaduKoB, YUYUTHIBATh
HOIPEIIHOCTH, JIe1aTh BBIBO/BI 110 pE3yJIbTaTaM HCCIEeI0BAHUS

[ToHnmaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAeNel (MaTepualibHas
TOYKa, a0COJIOTHO TBEPAOE TENO, MOJEJIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IJIAHETapHas MOJENb aTOMa, HYKJIOHHAas MOJElNb aTOMHOIO
A7Ipa) U YMEHUE IPUMEHATh UX JUIsl 00bSICHEHUS (PHU3HUECKUX MPOIIECCOB

YMeHnue o0bACHATh GU3NYECKUE MPOIIECCHl U CBOWCTBA TEM, B TOM YHCIE U
B KOHTEKCTE€ CHUTyallMid MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa, B
JaCTHOCTH, BBISABJIISATH IMPUYIUHHO-CIICACTBCHHBIC CBA3U u CTPOUTH
OOBSICHEHHE C OMOpPOM Ha M3YYCHHBIC CBOWCTBA (DM3MUCCKHUX SIBICHHU,
(du3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH M MOJICITH

YMenue pemiats pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHHUI), UCTIONB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUECKUE BEIMYMHBI, B YACTHOCTH,
3alUCBHIBaTh KPaTKOE YCJIOBHUE 3a7auM, BBISBISATH HEJOCTAIONINE JIAHHBIE,
BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIMMBbIE ISl €€ PpeIIeHuUs,
WCIIOJIH30BaTh CIPABOYHBIC JAaHHBIC, MPOBOJUTH PACUETHl U OICHUBATH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAUeHUs (DU3MUECKON BEIIMYMHBI; YMEHUE
OTpeAeNiaTh pa3MEpHOCTh (U3MYECKON BEIMYUHBI, MOJYYEHHON mMpu
peIlIeHnH 3a7a9u

YMeHne XxapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcJie OBITOBBIX NPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB M0 UX OMMCAHUIO, UCIIOJIb3Ys 3HAHUSA O CBOWCTBAX (PM3NYECKUX
SBJICHUH U HEOOXOaUMbIe (prU3NUECKUe 3aKOHOMEPHOCTH

10

YMeHue ucnonb3oBaTh 3HaAHHUS O (PU3NYECKUX SBJICHUSAX B IOBCEAHEBHOMU
KU3HU A7 oOecnedyeHus O€30MacHOCTH IMpHU OOpalieHHMH € OBITOBBIMU
npuOopaMyd M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbS U
COOJIIOJICHHsSI HOPM HKOJIOTUYECKOTO0 MOBEJICHHsSI B OKpYXarolleh cpene;
NOHUMaHWE HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (GU3UKH U
TEXHOJIOTHH ISl pallMOHAJIBHOTO TPUPOAOIIOIb30BaHNUS

11

OnelT  moucka, MpeoOpa3oBaHUs W NOPEACTaBICHUS  UH(pOpMaLUU
buznyecKkoro - coaepKaHUs € MCIOJNb30BaHMEM  MH(GOPMAMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; yMEHHE OLIEHUBaThb JOCTOBEPHOCTh
NOJY4YeHHOM MHQoOpManmuMu Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTEIBHBIX MCTOYHHMKOB; YMEHHE HCIOJIb30BaTh IIPU BBINOJIHEHNUN
yu4eOHbIX 3aJaHMil  HAyYHO-TIOMYJISIPHYIO JIUTepaTypy (hu3ndecKoro
COJIepKaHus, CIIPaBOYHbIE MaTEpHalIbl, pecypchbl ceTu VIHTepHeT; BiIajeHne
0a30BbIMH HaBBIKAMH TpeoOpa3zoBaHus WH(GOpPMAIMKU U3 OJHON 3HAKOBOM
CHUCTEMBI B JpyIyl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHBIC U
YCTHBIE COOOIIEHHUS HAa OCHOBE MH(OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

K IIpoBepsieMblii 31eMeHT cOepP:KAHUSA
on

1 MEXAHMWMYECKHUE ABJIEHWA

11 Mexanunueckoe aBuxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh

JIBIKCHUS

PaBHOMepHOE W HepaBHOMepHOe mBrkeHHe. Cpenssisi ckopocts. Dopmyna s
1.2 | BwluMCIEeHUs cpenHel ckopocTu: v = S/t

PaBHOMepHOG HpHMOHHHCﬁHOC JBHMIXKXCHUC. 3aBHCHUMOCTh KOOpJZUHATBI TCJIa OT BPECMCHU
B CJIy4dac paBHOMCPHOI'O HpHMOJ’IHHCﬁHOFO JBMOKCHUA:

1.3 x(f)=x,+vt

I'paduku 3aBUCMMOCTM OT BpEMEHU s MPOEKUUU CKOPOCTH, TPOEKIUU
NepeMENICHUs, IIyTH, KOOPIWHATHI IIPY PABHOMEPHOM NPSIMOJIMHEHHOM JABUKEHUU

3aBHCHMOCTD KOOpAWHATBI TCJIa OT BPEMCHU B CJIyda€ PaBHOYCKOPCHHOI'O
HpSIMOJIPIHGfIHOFO JABHXXCHMUA:

-"'I "t

Sel(f) =V, =i+

t-

@opMyIbl IS TPOEKIUH MTEPEMEILEHUs], MPOCKIIUN CKOPOCTH U MPOEKIUU YCKOPEHUS
IpU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:

2

-

14 S.\'(I)ZUOI 'f+ﬂ_‘_'

|

U.\'(?) =Upy T4, 1,

a. (f)=canst,

3 5

B = |
vy, — U =2a.s,

I'paduku 3aBHCHMOCTH OT BPEMEHHU JUISl MPOEKIMH YCKOPEHUS, MPOEKIMH CKOPOCTH,

IIPOCKIUU IIEPEMEIIEHUs], KOOPAUHATBl IIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKECHUH

CBobonnoe manenue. Dopmysbl, OMHCHIBAIOIIUME CBOOOAHOE TMaJCHHE Tela IO
L5 BEepPTHKANMU (ABM)KCHHE Tela BHHM3 HWIIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTU 3€MIIN).
) I'paduku 3aBUCUMOCTH OT BPEMEHH IS MIPOSKIIMHU YCKOPEHUSI, MPOCKIIUN CKOPOCTU U

KOOpAUHATHI IIpU CBO6OZ[HOM MMaaACHUM TCJIa 10 BEPTUKAIIN

CKOpOCTh PAaBHOMEPHOTO JBHXKCHUS TEJIa 110 OKpYKHOCTH. HampaBieHue CKopoCTH.
1.6 | ®opmyna i BBIYHCICHHS CKOPOCTH dYepe3 paauyC OKPYXKHOCTH U IEPUO[
oOpareHus:




iMR
T

L[eHTpOCTpeMI/ITeJ'IBHOG YCKOpCHHUC. HanpaBneHHe HECHTPOCTPEMUTECIILHOTO YCKOPCHU.
CDOpMy.TIa AJI BBIYUCJICHUSA YCKOPCHUA:

L=

s,
W R
®opmyiia, cBSI3BIBAIONIAS IEPUOJT U YACTOTY OOpAIICHUS:
V.= .
T

17| PTVw
1.8 | Cwuna — BekTopHas ¢pusznyeckas BenuunHa. CI0KEHUE CUT
1.9 | SBnenue unepuuu. [lepsoiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
1.10| F=m-a
CoHarpaBIe€HHOCTh BEKTOpA YCKOPEHHUS Tela U BEKTOpa CUJIbL, ICHCTBYIOIEH Ha TEJI0
Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:
11| F=Fis
Tpenue mokos M TpeHHE CKOJIbKeHUs. DopMyna A BBIYUCICHUS MOJIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F.=iv. N
1.12 p =t
Hedopmarnus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH ynpyroit aedopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | Bcemupnoe TsaroreHue. 3aKOH BCEMUPHOTO TATOTCHUS:




My - M~
F:G.l—_‘"

R
Cuia TsbKecTd. Y CKOpeHHe CBOOOTHOTO TTaICHHUS.

dopMyrna 111 BRIYUCICHHSI CHIIBI TSHDKECTH BOJIM3HM TOBepXHOCTH 3emuun: F = mg.
JBuwxenue mnanet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTs u

HEPErpy3Ku

1.15

Nmmynsc Tena — BekTopHas pu3ndeckasi BeJIMUMHA.
p=mo

I/IMHy.]'IBC cucteMsl Ten. U3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKoH COXpPAaHCHUA NMITYJIbCA JJIs 3aMKHyTOI>JI CUCTEMBI TCII.
DP=m +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckas pa60Ta. (DOpMy.]'Ia JJIA BBIYUCIICHUA paGOTH CHIJIBI:

A=Fscosa

Mexanunueckast MOIITHOCTb:

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA. q)OpMy.]'Ia JJIA BBIYUCIICHUA KUHETHYCCKOM
OHCPI'UM:

2
mu
E. = =
Teopema o kuHeTHuecKkou s3Heprun. Gopmyiia AJId BBIYUCICHUSA TOTCHIUAIBHON
DHEPIUH Teja, MOJHATOIO

HaI 3eMIIEH:

E,= mgh

1.19

MexaHuyeckas SHEpIrus:
E=E.+E p

3aKOH COXpaHEHMsI MEXaHNYeCKOoU sHeprun. @opmyia Ajs 3aKOHA COXPaHEHUs
MEXaHUYECKOM YHEPTUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[TpeBpamnieHre MEXaHMYECKON SHEPTUH ITPU HAJIMYUN CUJIBI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Prryar. Moment cuibsl: M - Fl.
VYciioBue paBHOBECHS pbluara:




M +M, +..=0
[ToasvxHbI 1 HEMOABWKHBIN O0510Ku. KITJ] mpocThix MeXxaHU3MOB,

n= Anonesnas
‘4ﬂrpaqenﬂaz

1.21

aBienue TBEpIOTO TEIA.
®opmyna ajsl BBIYMCICHUS JaBIeHHs TBEPAOTO Tea:
F
P="g:
JaBnenue raza. ATMocepHOe naBiIeHUE.
['uapocraTryeckoe 1aBleHUe BHYTPH KUIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+Pm,
1.22 | 3axon Ilackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. @opMyna aJisi onpeneaeHus] BHITATKUBAIOIICH CUIIbI, JTEHCTBYIOLICH
Ha TeJO, NOTrPYKEHHOE B AKUIKOCTh WM ra3:
1.23 F—’Lpﬁ- —pgV
VYcnoBue ttaBanus tena. [lnaBanue cy10B U BO3yXOIUIaBaHUE
Mexanuueckue KoneOaHusi. AMIUIUTYa, TMEPUO] W YacToTa Koiebanuil. dopmyrna,
{24 CBSI3BIBAIOIIASL YACTOTY U MEPUOJ KoneOaHuH:
. . 1
T
195 Marematnueckuili ¥ TOPYXKUHHBIM ~ MasTHUKMU. [IpeBpameHue sHeprum Ipu
’ KOJI€0aTEeIbHOM JIBHKEHUN
1.26 | 3atyxarouue koneGanus. BeiHyxaeHHbIe kKonebanus. Pezonanc
Mexannyeckue BosHbI. [IpogonbHbIe U onepevyHble BOJIHBI. J{JIMHa BOJHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 R
128 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHULE JIBYX
' cpen. Mudpas3Byk U yibTpasByK
Ipaxmuuyeckue pabomuol
N3mepenue cpeqHeil MIOTHOCTH BEIIECTBA; ApXUMEIOBOM CUJIBL; )KECTKOCTH MPY>KUHBI,
1.29 KOd(pUITMEHTA TPEHUS CKOIBKEHUS; paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEAHEH

CKOpOCTH JBIDKEHHsI OpycKa IO HAaKJIIOHHOM ITIOCKOCTH; YCKOpEHHs Opycka IpH
JIBIDKEHUM 10  HAKJIOHHOW  IUIOCKOCTH, 4YacTOTBl M  Tepuoja  KoJjeOaHWi
MaTeMaTHYECKOTO0 MAasTHUKA; YaCTOTHI U MMEPHO/Ia KoJIeOaHUI MPYy)KMHHOTO MasTHUKA;




MOMEHTAa CHJIBI, JIEUCTBYIOIIETO HA phIUar; paboThl CHJIBI YNPYTOCTH TPH MOABEME
rpy3a ¢ MOMOIIBIO HETIOBMYKHOTO 0JIOKA; paOOThI CHUJIBI YIIPYTOCTH MPH MOABEME TPy3a
C MOMOIILIO ITOJBHIKHOI'O OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOI CHIIBI OT 00bEMa MOTrPyKEHHOM YacTu Tena
U OT INIOTHOCTH JKMAKOCTH; HE3aBHUCHUMOCTH BBITAIKMBAIOIICH CHUJIBI OT MAacChl Teja;
CUJIbl TPEHUSI CKOJIbKEHHUS OT CUJIbl HOPMAJIBHOTO JABJICHUS U OT poja MOBEPXHOCTH;
CWJIBl YNPYTrOCTH, BO3HUKAIOIICH B MPYKHUHE, OT CTENEHW Aedopmamnuu Mpy>KUHBI,
YCKOpeHHsl Opycka OT yrila HaKJIOHA HAMpaBIIAIONICH; rmepruoaa (4acToThl) KojieOaHuM
HUTSHOTO MasiTHUKA OT JUIMHBI HUTH, TIEPUOJa KOJICOAHUI NMPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a W KECTKOCTU TIPYKHUHBI; HCCIEAOBAaHUE HE3aBUCUMOCTH TIEpHOJA
KOJIeOaHWl HUTSHOTO MasTHHKA OT Macchl rpy3a. IIpoBepka yciaoBHUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOUW U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE, IPUIIUBBI U
OTJIMBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX

.30 OpPraHU3MOB, pblUaru B TeJle YeJIOBEKa, BIMUSHUE aTMOCHEPHOro JaBICHUS HA >KUBOU
OpraHu3M, IUIaBaHHWE pbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE,
CEICMHMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CHAJOMETDP, HNaTYUKH IIOJIOKEHUS, PACCTOSIHUSA H
YCKOPEHUS, JUHAMOMETD, NMOAIINITHUKHY, PAKETHI, PblYar, OJBHKHBIA U HETIOABHKHBIN

1.31 | 0OnoKkH, HAaKJIOHHAS! IUIOCKOCTh, IIPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOLINECS COCY /b,
YCTPOHCTBO BOJOIIPOBOJIA, TMAPABIMUYECKUH IIpecc, MaHOMETp, 6apoMeTp, BICOTOMED,
HOPILHEBOW HACOC, ApEOMETP, IXOJIOT, UCIIOJIb30BaHUE YIIbTPa3BYKa B ObITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BEILIECTBA.

2.1 Mogenu  TBEPHOro, JKUAKOTO W ra3o00pa3HOrO  COCTOSHUM  BeIIecTBa.
Kpucranmmueckue n amopgHbIe Tena

29 JIBmkeHne dactul BemecTBa. CBs3b CKOPOCTH JIBMJKEHHUS YacTHIl C TEMIEPATypOM.

' BpoyHoBckoe nBuxenue, tudpdysus

2.3 | CmauuBaHMe U KaNUJUISIPHBIE SBJICHUS

2.4 | TennoBoe paclIMpEHUE U CKATUE

2.5 TennmoBoe paBHOBECHE

6 Buytpennsist sneprusi. Pabota u Temonepenada kak crnocoObl H3MEHEHUsI BHYTpEHHEH

' SHEPrUu

2.7 | Bwugpl TemIonepenadn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYCHUE
Harpesanue u oxnaxzaenue ten. KonuuecTso TemnoTel. Y AeIbHAsA TCINIOEMKOCTD:

28 O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEMJIOBOrO OaslaHca:

91 Q+0,+..=0

2.10 | Ucnapenue u koHaeHcanus. M3mMeHeHNe BHYTPEHHEH 3HEPIHU B MPOLIECCE MCTIAPEHUS




1 KoHJeHcanuu. Kunenne sxunkoctu. Y aenpHas TerioTa napooopasoBanusi: L = O/m

2.11 | BnaxHocTh BO31yXa
[InaBnenue m xpuctamuzanus. V3mMeHeHHe BHYTPEHHEW SHEPrUu MpHU IUIABICHUU U
KpHUCTaUTU3aHK. Y IebHas TEeNJI0Ta MJIaBJICHUs:
2.12 19,
s
m
’ 13 BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y AelbHAsl TEIUIOTa CrOPAHUS TOIUIMBA: g =
' O/m
2.14 | Tlpunuuns! padots! TemnoBbix aurateneil. KIT/I reroBoro asuraresns
Ilpakmuueckue pabomwl
W3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJIy4€HHOTO BOJON KOMHATHOW TeMmmepaTypbl (PMKCUPOBAHHON Macchl, B
5 15| XOTOPYIO OmMymleH HarpeThli LWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOTO HAarpeThiM
' LWIMHIPOM, T0CJ€ OMYCKaHHs €ro B BOJYy KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHOM
BJIQXKHOCTH BO3/yXa; YAEJIbHOM TEIIOThl IU1aBieHus Jibja. Mcecnenosanue n3mMeHeHus
TEMIepaTypbl BOAbI MpPHU Pa3IUYHBIX YCIOBMSX; SBJICHHS TEIIOOOMEHa IpH
CMEIMBaHUU XOJIOJHOM U ropsiuei BOIbl; Ipoliecca UCIIapeHus
QDuzuueckue a61eHUsl 8 npupode. TOBEPXHOCTHOE HATSDKEHNUE U KaWJUISIPHbBIE SBJICHUS
2.16 | B mpupone, Kpucramisl B mnpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKe pOChl, TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KalWUIAPbl, NPUMEPbl HUCIOJIb30BAaHUS KPHUCTAIUIOB,
2.17 | KUAKOCTHBII TEPMOMETp, AATYMK TEMIEPATYPbI, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBast TypOMHA, IBUTaTEb BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | DOmnekrpuzauus Ten. J{Ba BUAa AIEKTPUUECKUX 3apsAI0B
3.2 | BsaumopelicTBHE 3apsKEHHBIX Tell. 3akoH KysoHa
3.3 | 3akoH coxpaHEeHus 3JIEKTPUUECKOro 3apsia
34 Onexrpuueckoe  none.  Hanpsx€HHocTh  anekrpuueckoro  nosd.  [IpuHnun
' CYNEPIO3UINH JIEKTPUUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn snekTpudeckux  3apsgoB. JleHcTBUE  AIEKTPUYECKOTO  MMOJsA  HaA
' aneKTpruecKkue 3apsaabl. [IpOBOAHUKN M JUIEKTPUKU
[TocTostHHBIN BnekTpuueckuii Tok. JleMcTBust anexTpudeckoro Toka. Cuila Toka.
3.6 | Hamnpsxenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE COITPOTUBIIEHUE. Y ACIBHOE 3JIEKTPUUECKOE CONIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma 1 ygacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEMHEHNE TIPOBOIHUKOB:
3.9

I, =1,; U=U,+U,; R=R +R,




HapaﬂﬂenLHoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUSA:

=T T=7 +1::R:%

e

CMelaHHbIC COCAUHCHUS ITPOBOAHUKOB

3.10 | PabGorta u MomIHOCTH deKTprudeckoro Toka. A = Ult, P = Ul
3akon Jxoyins — Jlenna:
3.11 O-I 2 Rt
312 OnbiT Dpcrena. MarauTHoe moje npsiMOro MpPOBOJHUKA C TOKOM. JIMHUM MarHuTHOM
’ WHIYKIHN
3.13 | MarsuTtHoe 110JIe TOCTOSTHHOTO MarunTa. BzanMoaeicTBie TOCTOSSHHBIX MArHUTOB
3.14 | JleiicTBuE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM
3.15 | Omnpbitel ®apanes. SBienue anekrpoMarauTHoOM nHAYKUKU. [IpaBuio Jlenna
Ilpakxmuueckue pabomwl
N3mepenue 371eKTpUYecKOro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; paOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIroyYka), OT HaIpsDKEHUsI Ha KOHIAX MPOBOJHMKA; 3aBUCUMOCTU COMPOTUBJICHUS OT
' JUIMHBl ~ IIPOBOJHHUKA, IUIOIIAAM €ro MOMNEepEeYHOr0 CEYEHHUs U YJIEIbHOTO
CONPOTHUBIICHUS.
[IpoBepka mpaBuia sl SJIEKTPUYECKOIO HAIPSKEHUS MPU  IOCIEA0BATEIbHOM
COCIMHEHUM MPOBOAHUKOB; IMpaBUiia JJIA CUJIBI  3JEKTPUYECKOrO0 TOKa MpH
napajuieJIbHOM CO€IMHEHUU TPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6NeHus 6 Npupode: OIEKTPUUYECKHUE SBJICHHS B aTrMocdepe,
3.17 | BNEeKTPUYECTBO KUBBIX OPTraHU3MOB, MArHUTHOE ToJie 3eMiH, Apeiid MOIIOCOB, POJb
MarHUTHOTO MOJIs JUIsl )KU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHUK
318 JNEKTPUYECKON  SHEPTuu, DIIEKTPOOCBETUTENIbHbIE MPUOOPBI,  HArpeBaTEJIbHbBIE
' ANEKTPONpUOOpHl  (MIPUMEPHI), DIIEKTPUUYECKHE MPEAOXPAHUTENH, HIEKTPOMArHUT,
3JIEKTPOJIBUTaTeb MOCTOSIHHOTO TOKA, FEHEPATOP MOCTOSIHHOTIO TOKa
3.19 | OnexrtpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mogenb cBeta. [IpsimonuHeliHOe pacipoCcTpaHEHUE CBETa
3.21 | 3axon oTpaxeHus cera. [lnockoe 3epkano
3.22 | IlpenomiieHne cBeTa. 3aKOH MPEIOMIIEHHSI CBETA
3.23 | Jlucnepcus cBeta
394 JInnza. Xox myueit B muH3e. POKYCHOE paccTOssHUE JIMH3bL. OnTHYECKas cuja JIMH3bL:
' D=1/F
3.25 | TI'ma3 kak onTuveckas cucreMa. OnTuyecKkue mpruoOophl
396 Ipakxmuueckue pabomwl

W3mepeHne onTHYecKoi CHIIBI coOMparomeidl JHH3BI; (OKYCHOTO PpaCCTOSHHS




coOuparomield JauH3bl (10 CBOMCTBY paBEHCTBA pPa3MEpPOB IpeaMeTa U H300pa)keHus,
KOTI'Jla MpeIMET PacloyIoKEH B IBOMHOM (oKyce), MoKazaTelis IPeIoMIIEHUs CTEKIa.
HccnenoBanue cBoiicTBa M300pa)KeHUs, OJYUYECHHOTO C IIOMOIIBI0 coOMparomei
JIMH3bI; U3MEHEHUsI (POKYCHOI'O PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTIja
IIPEJIOMIIEHUS] CBETOBOIO JIy4a OT YIUIa IaJCHUs Ha TPAHULIE «BO3YX — CTEKIIO»

Duszuueckue A61eHUS 8 npupode: 3aTMCHU COJ'IHIIa u H}’HI)I, OBETa TCJI, OIITHYCCKHUEC

3.27
sBJIeHHs B aTMocdepe (uBeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpouicmea: 04KH, IEPUCKOII, (hOTOAMAPAT, ONTUIECKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peaknuu anbda-u OeTa-pacnana
4.2 | OmsiTel Pezepdhopmaa no paccesauto anbda-yactuil. [Inanerapuas Moaenp atoma
4.3 | Cocra aromHoro sapa. M3orormnsl
4.4 | Ilepuon momypacmnaaa aTOMHBIX SJIEp
4.5 | SnepHble peakiuy. 3aKOHBI COXPAHEHUSI 3aPsA0BOTO U MACCOBOT'O YHCET
Qusuueckue s61eHUs 8 Npupooe: eCTeCTBEHHBIM paJMOaKTUBHBIN (POH, KOCMHUYECKUE
4.6 | ny4d, paAHOaKTUBHOE M3ITy4YeHHE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PaJMOAKTUBHBIX
U3ITyYeHUI Ha OpraHu3M YeJIOBEeKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, HWHAWBHUIYabHBIM 103UMETp, Kamepa

BI/IHBCOHa, sAACpHad SOHCPreTuKa
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