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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMe mo (¢pu3uMKe YUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOUIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (hpr3HuecKre 3aKOHBI JIeKaT B OCHOBE IPOLECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IperocTaBiseT Haubojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAy4YHYI0 TPAMOTHOCTD!
® HAy4YHO OOBSACHATH SIBJICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE U MCIOJIb30BaTh HAy4yHBbIE JOKa3aTelbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
Llenu wm3yuyeHuss (QU3MKKM HA YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs OMNpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickonn ®denepanyn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHue HHTEpeca U CTPEeMIICHUS OOYy4aroIUXCs K HAyYHOMY HW3YYCHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJICTaBICHHMH O HAayyHOM MeETOJe TO3HaHUs U (opMupoBaHue
HCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHMH HaONOJaThb MPUPOJHBIE SBICHHUS U  BBIIOJIHATH  OIIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTHUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUeCcKOi HayKH.

Ha u3yuenue ¢usuku (6a30Bbli ypoBEHb) Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHATENbHBIA XapaKTep, YUYUTEIb JeJaeT BbHIOOp MpOBEAECHUs JabOpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.

VY4eOHUKY :

[Teppimkun A.B ®usuka 7 kinacc M.IIpocsemenue 2023 r., [leppinkun A.B @uznka 8kiacc
M.IIpoceemenne 2023 r., [Ieppiikun A.B., I'ytHuk @usuka 9 knacc M.IIpocsemenune 2023 r.,



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMa €IMHMUII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBsACHeHHEe HabOmomaeMoro spieHus. OnucaHue
(GU3UYECKUX SBJICHUH C TOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenne TteMrepaTypbl NpH IIOMOIIM JKUAKOCTHOTO TEPMOMETpA U JaT4MKa
TeMIepaTypsbl.

ok ownh e

6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA INApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OIMBITH, JAOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHE dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpuCTaTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKCHHSI.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumopeilcTBuMe Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHuEe TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHUS Opycka WM IIapHKa MO0 HAKIOHHOMN
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBIIeHUA Ta3a OT 00bEMa, Temmneparypsl. [lepenaya naBieHus TBEPABIMHU TEIAMU, KUJIKOCTSIMHU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe namieHue. [IpHuMHBI CylIecTBOBaHUS BO3IYIIHOM
o6omoukn 3emmu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Tenno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenada naBiaeHuUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.
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3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT O00BbEMa TMOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH Telna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KHUAKOCTH, OT MaccChl TeJIA.

OneIThI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

HpOCTHe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IHO PpaBHOBCCHA

pbryara.

HpI/IMCHeHI/Ie [MpaBUjia paBHOBECHUA pblUara K 6J'IOKy. «3010TOC IMpaBHUJIO0» MCXAHUKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W mnoOTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Onpenenenue pa®OTHl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TITIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie ABJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucramnudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunmBaHuME M KalWULIPHBIE sIBIEHUS. TerioBoe
pacIIMpeHHe U CKaTHE.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.
Buytpennsiss sHeprusi. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEprum: Temjonepesadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3.Hy‘-I€HI/Ie.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmronenne kunenus.
. HabGnronenne nocTossHCTBa TeMIEpaTyphl MIPHU TUTABJICHUH.
13. Mopenu TEIIOBRIX ABUTATENEN.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONW 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.
7. HaGnronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeIyIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX T€1 OT BEJIUYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHUS DSJIEKTPUUECKOro TOKa. MCcTOUYHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BelecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBue MarHUTHOTO TTOJIS1 HA POBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HAlpaBJIEHHsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BO3SHUKHOBEHMUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MOMEPEYHOT0 CEYSHHS U MaTepHalia.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHne MAarHUTHOTO IMOJSi IIOCTOSIHHBIX MAarHMTOB MpPHU HMX OOBEIMHEHUH H
paszieneHnu.
16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTH CHIIBI B3aMMOACUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.
18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HaUeHUs U HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXXHOCTH. [lepruoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujia TPEHHUS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TMyTeW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJUHEHHOTO TBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJCHCTBUU TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpynpoBaHMe TpakTa A pa3roHa M JAlbHEHIEro paBHOMEPHOTO JIBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTM OTHOCSTCS KaK psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHU OJJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAaJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenrie pabOThI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe npmkeHne. OCHOBHBIC XapaKTEPUCTHUKU KOJICOAHWI: MEpUOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHbIX BOJIH (Ha MOJEIIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnuie pabomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHOJIa KOJIeOaHH MTPYKUHHOTO MasiITHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IepHOAa KoyeOaHHWU Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl IPpy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

H3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. Ilnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedt B nmH3ze. Omnrtuyeckas cucrema (oroamnmnapara, MHUKPOCKONA M
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

NGO RALDE

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GporoamnmnapaTa, MUKPOCKOIIA U TEIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT YyIJia MaIeHHs.
N3y4yeHnne xapakTepuCTHK H300paXeHUs MPEeIMETa B INIOCKOM 3epKaJle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmBITHI 11O PA3TI0KEHUIO OEJIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnerter Pesepdopaa u mianerapuas mojaens aroma. Moaens atoma bopa. Mcnyckanue n
NoTJIoNIeHne ceeta aroMoM. KBaHThl. JIMHEYaTble CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopens aromuoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPAaHEHUs 3apsI0BOIO U MAacCOBOI'O YHCEN. DHEPrus CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CrexTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CHeKTphl pa3aMYHBIX I'a30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUSs TPEIMETHOTO COACPIKAHUS U OIbITa IeATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOphIX oOecreunBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAaHMSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (PH3MUECKUE SBICHHS, NPHUMEHSS IOJTyYEeHHBbIC 3HAHHSA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUW PACIIO3HABATh M HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

UCIOJIb30BaTh Hay4YHbIE METO/bI UCCIEIOBaHU (U3NUECKUX SIBICHUI, B TOM 4HCIe IS
MPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI HambOoJiee BaKHBIX JTOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMUpPOBaHBI CIEIYIOIINE TNYHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

(] mposiBJICHHE MHTEpPECca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (pr3uvecKoi
HayKW;

(] IEHHOCTHOE OTHOIIECHUE K JIOCTHIKCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpasKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;

[ ocOo3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[] BOCHIPHUSTHE 3CTETUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

[] oco3HaHME IICHHOCTH (DU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIIIEH COCTABISIONIEH KYyIbTYpPHI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEeI0BATENbCKON eI TENbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbsI 1 YMOIMOHAJIBLHOT0 0JIArOMOTYYHsI:

[] oco3HaHHWE IIEHHOCTH Oe30macHoro obpa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHpOBaHHOCTH HaBbIKa pe(hIeKCUU, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOro
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

[] akTHBHOE y4acTHe B PEIICHHH MPAKTHYCCKHUX 33134 (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3alfy, TOopoJa, Kpasi) TEXHOJOTUYECKOW U COIMANbHOW  HAIMpaBICHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U ((PU3UIECKUX 3HAHUIA,

] “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

[] opuWeHTalus Ha TpPUMEHEHHE (PU3NYCCKUX 3HAHWHA JUIsI pEIIeHHs 3aaad B o0JiacTu
OKpYKarolllel cpenbl, MIAHUPOBAHUS MOCTYNKOB M OIEHKU WX BO3MOKHBIX IMOCIEIACTBHIMA
TUTSL OKPYXKAFOIIEeH Cpeibl;

] oco3HaHMe TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U TyTel X pPelIeHus;

8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CpPeAbI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM TMpPH BHIIOJHEHUM HCCIEIOBAaHUNA M IPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

(] MOBBILLIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AesITebHOCTD;

[] moTtpeOHOCTh B (pOPMHUPOBAHWW HOBBIX 3HAHHWM, B TOM 4YHCIEe (OPMYIUpPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[] oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;



e [J mIaHMpOBaHUE CBOETO Pa3BUTHS B PUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

° [ CTPCMJICHHUC QAHAJIM3UPOBATL W BbIABJIAATL B3aUMOCBA3U IIPHUPOMHL, O6I_I_ICCTBa u

9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

e [] OmEeHKAa CBOMX JEHUCTBUM C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CpENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHSI, PETYISATUBHBIC YHUBEPCAIbHBIC YIeOHbBIE ICHCTBHA.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIIMN, OCHOBAHUS JJIs1 O0OOIICHHUS
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (bHSI/I‘{eCKI/IX SIBIICHUN ©
IPOIIECCOB, JIeNaTh BBIBOJBI C HCIOJb30BAHUEM JI€AYKTUBHBIX M HMHJYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECIO0XHBIN
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SBJICHHS;
OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpoChl MPH TOHWCKE W OTOOpe
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHoM (hru3nyeckoi 3a1a4u;
aHaAJTM3UPOBaTh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATH MH(POPMALHUIO PA3TUUYHBIX
BUJOB U (POPM IPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy NpeAcTaBiIeHUs HHoOpManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMaMu, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep)KaHue OJIar0kKeNIaTeTbHOCTH OOIICHHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOoJUYHO  TIPEACTABIATH  PE3yJAbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PEUICHUU KOHKPETHOH (pru3mueckor mpoOIeMsr;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JTOCTHIKEHUIO: PACIPEIeNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Uil peIICHHs
(bu3nUecKux 3HaHUMH;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX IPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IIaH €€ N3MEHEHNS,

OOBSICHATh MPUYUHBI JIOCTUKEHUSA (HEOCTM)KEHUS) pe3yabTaToB JAEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJ€ CIopa WK AUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpHU peuleHHH (GU3NYEeCKMX 3ajad WIM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TOHATHS: (U3MYECKUE UM XUMHUYCCKUE SBJICHUS, HAOJIOJICHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpaIllCHHS, Iepelava JaBICHUS TBEPIBIMU
TEJIAMU, JKUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHUE Tell, IPEBPAIICHUS
MEXaHUYECKOW YHEPTIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha KHBOW OpPraHWU3M, IUIaBaHHE PbIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYEHHBIE CBOMCTBA Te M (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3MUECKUE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJa TpPEHUs, JaBJIeHUe
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHWJIBI, KO3(P(QHUIMEHT TMOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITMYWHAMH, CTPOHWTH TPaQUKH H3YYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepru30BaTh CBOMCTBA Tel, (DU3WUECKUE SBJICHUS W TPOIECCH, HCIONB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBeCUsl pbluara (0JI0Ka), «30J0TOE IMPABUIIO» MEXAHHKH,
3aKOH COXpaHEHHMs MEXaHHMYECKOW DHEpPruH, TpH OTOM JaBaTh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHHS, TPOIECCHI M CBOWCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTYaIlMi MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh NPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 nefcTBHA, HCHOIB3ysd 3aKOHBI M (OPMYIIBI,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aJadu
3allUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHUE BEITHMUMHBI B (DOPMYIBI H
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JTAaHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHON (pr3nUecKoi BEIIMUHMHEI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOI0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, I€TaTh BBIBOJKI 110 €TO PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIUYMHBI OT JIPYroi ¢
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHUS TE€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
yCIOBUH IJaBaHMs TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWIA TPEHHUS CKOJIBXKEHUSA, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIENYs IPEIIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JeHCTBUS NpUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OApOMETp, phluar, NOJBMKHBIA 1
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAHUA (B TOM 4YHCIE: MOUIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCHONb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOTUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30MacHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIISATh OTOOP HMCTOYHUKOB HMH(popManuu B lHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS IPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJHEHNUHU Y4EOHBIX 3aJJaHUH Hay4yHO--IIONYJISIPHYIO JIUTEPATyPy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOLIEHUs Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaep kaHusi, B TOM 4YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUENH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pACIpENesaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMCcTBUHM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJAJ B JESITEIbHOCTb T'PYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBIIICHHBIA U HEHACHIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKUH TOK, MAarHUTHOE
oJIe;

paznuuath SBJIeHUs (TETUIOBOE pACUIMpPEHHE M CXKaTHe, TeIIornepenaya, TEIIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KUTIEHUE, TerJIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TI0 OINHCAHUI0 MX XapakTEepHBIX CBONCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONIUX TaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckre SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUIIpHBIE SIBIICHUS B NOPHUPOAE, KpUCTAUIbl B mpupone, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJId, Apeid MOJIOCOB, POJIb MATHUTHOTO TIOJS /IS KU3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTIHMCHIBATh U3yYCHHBIE CBOMCTBA TEl U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHUE, COMPOTUBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYHUH,
0003HauCHHSI ¥ eIUHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOCHMS BEILECTBA,
IPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3MYEecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIIATH
IPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
OTopoii Ha 1-2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, (PU3NIECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adyd B 2-3 JEHCTBHS, WCIONB3yS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IJIsl €€ PeIIeHus, IPOBOJUTH PacUEThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMYNHBI C H3BECTHBIMH JaHHBIMU;
pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIUA (PUINYECKUX
METO/OB,  MCIOJb3ysd  ONHMCAHUE  HWCCIECAOBAHMS,  BBIACIATH  HPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBWJIBHOCTh IIOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsApHbIE SIBICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLECCA OCTHIBAHUS M HATPEBAHUSI IIPU U3JyUYEHHUH OT LIBETA
U3Iydaome (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alMs Tel U
B3aUMOJICVICTBUE DJJIEKTPUUYECKHUX 3aPsA0B, B3aUMOJEHUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MArHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyJMpOBaTh IPOBEPSEMbIE MPEANOI0KEHUs, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOIO0 O0Opy/IOBaHUS, ONUCBHIBATH XOJ OMbITa U
(bopMyIUPOBATh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAXKHOCTH BO31yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB U JIaTYMKOB
(¢U3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTaThl H3MEPEHUH ¢ y4€TOM 3aJaHHOMN
abCOJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCHMOCTb COIPOTUBIICHUS NIPOBOJHHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEYHOIO CEYECHHs U YACIBHOIO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJHMKA, CWJIBI TOKA, HAYHIETO Yepe3 MPOBOJHUK, OT HANPSHKCHMS HA IPOBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO W MApaJUIEIbHOTO COEJUHEHUM MPOBOJIHUKOB):
IUIAHUPOBATh HCCIEeOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICAYS



MPeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yNbTaThl MOTYYEHHON 3aBUCUMOCTU B BUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIMIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHMUNHBI,

e coOmoaTh MpaBWa TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUA (B TOM YHCIE: CUCTEMa OTOIICHHS JTOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSIHHOTO TOKa), HWCIOJb3Yysl 3HAaHUSA O CBOMCTBaX (U3MUECKUX SBICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKHUAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBbI 3JIEKTPUUECKUX IIEeTel C MOCIeN0BaTeNbHBIM U MapauleIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYECHUS SJIEMEHTOB JIEKTPHUECKUX LIETEH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpPHUMEPax) MPaKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OKOJIOTUYECKOTO TIOBEJCHHUSA B
OKpYXKarolleu cpee;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

®  UCIOJB30BATH MPH BBHITIOJHEHNUU yUeOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JeSITeIbHOCTH, MPH 3TOM TIPAaMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN amnmapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHIINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIbI, BbICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpEerpy3ku, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPHl HUCITyCKaHHWs M TIOTJIOIIeHUs, anbda-, 0eTa- U Tramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SHEPIETUKA,

pa3iauyath SBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE IPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
IBUKEHHE 10 OKPY)KHOCTH, B3aHUMOJCHCTBHE Te€J, pPEaKTUBHOE JIBIKEHUE,
Kosie0aTesibHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXEHHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
[0 OINKCAHUIO HUX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIINUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh IPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUM B OKpYXKarOLIEM MUpeE (B
TOM 4Hclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBHI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHUE  SBJIEHUS B  MPUPOAE, OHOJOTMYECKOe  JEHCTBUE  BUIUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIydeHHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE PaIMOaKTUBHBIX M3TYyYeHHI HAa OPraHU3M 4YeJoBeKa), MPH STOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTNMCHIBATh U3yUEHHbIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIONB3YS (PU3NUECKUE
BEJIMYMHBI (CpeIHsss U MTHOBEHHas CKOPOCTh Tejla IPU HEPABHOMEPHOM JBUKEHHH,
YCKOpEHUE, MEpPEMEILEHNE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMsS, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs, BEC Tesla, UMIYJIbC TeJa, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS SHEPTUS CHKAaTOM NMPYKUHbBI, KHHETUYeCKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb NPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NMPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIOJIb3yEeMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOLIECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHHUS, NMPUHLUI CYNEPHO3ULUU CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaKEHUS W TMPEJIOMIIEHUS CBETa, 3aKOHBl COXpPAaHEHHUsS 3apsJoBOTO U
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEAKIUSAX, IpU OTOM JaBaTh CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBSI3bIBAIOLIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIH3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nUECKOil BETUYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHHI U OIIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJEOaHUM, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYUYEHHS): CaMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMON BeNIUUYUHBl ((OKYCHOE pacCTOsIHHME COOMparolel JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadaJlbHOM CKOpOCTH, IepHojaa KojeOaHMM MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yIi1a MPeIOMIICHHSI OT yTJia MajeHus): TUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeNaTh BBIBOJABI MO Pe3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHUS CKOJBKCHHUS, MeXaHUYeckas pabora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOHMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, ceaysl MPeIOKEHHON MHCTPYKIMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (DU3MYECKHX MOJeNel: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUs (B TOM UYUCIIE: CIIUIOMETP, NaTYUKU MOJIOXKECHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (U3NYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI M300paKEHUN B IUIOCKOM
3epKajie U coouparolei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsI W COOJIIOACHHUS HOPM HKOJOTUYECKOrO0 TIOBEACHHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIONIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TMOHATUHHBINA ammapar u3y4aemoro pasaena (Gpusukd u
COMPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluell ¢ Y4EToM OCOOEHHOCTEW ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KUIIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ | pasieioB U TeM Bcer Koutpoasn = IIpakTHueck
oOpa3oBaTejibHbIE
I NporpaMmMsbl 0 ble padoThbI ue padoThbl
pecypcsbl
Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpa
bubmuoreka [JOK

®du3uka - HayKa o

1.1 S 2 https://m.edsoo.ru/7f416
194
DUsHIeCKIe bubmuorexa [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYMHBI 194
EcrecTBeHHOHayuH bubnuoreka [IOK
1.3 BIli METOJ 2 1 https://m.edsoo.ru/7f416
MMO3HAHUSA 194
Wroro mo pazneny 6

Pasnean 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

bu6mmoreka [IOK

2.1 Crpoetne 1 https://m.edsoo0.ru/7f416
BEIIECTBA
194
JBuxxeHue u bubmuoreka [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo0.ru/7f416
YaCTHI[ BEIECTBA 194
ArperarHble bub6nuorexa [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Uroro mo pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
MexaHn4eckoe bubmmorexa LIOK
3.1 3 https://m.edsoo0.ru/7f416
JIBIKEHUE
194
e acca bubnmnoreka [JOK
HEpIUs, M
3.2 I, ’ 4 1 https://m.edsoo.ru/7f416
TTIOTHOCTH
194
bubmuoreka [JOK
3.3 Cuna. Bugs! cun 14 1 2 https://m.edso00.ru/7f416

194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no paszneny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B
JaBieHue.
I1
:;)e:}?;? bubmuoreka [JOK
4.1 8 ,,H 3 https://m.edsoo.ru/7f416
TBCPAbIMU TCJIaAMU,
194
KUAKOCTSIAMHU U
razamu
Jlannene bubmuoreka [JOK
4.2 5 https://m.edsoo.ru/7f416
KUAKOCTU
194
Arvocteproe bubmuoreka [JOK
4.3 P 6 https://m.edsoo0.ru/7f416
JABJICHUE
194
JeicTBue
JKUJKOCTH U Ta3a bubmmorexa LIOK
4.4 A . 7 1 3 https://m.edsoo.ru/7f416
Ha TOrpyXEHHOE B
194
HHUX TECJIO
Uroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPIrus
bu6mmoreka [IOK
P
5.1 abora u 3 1 https://m.edsoo0.ru/7f416
MOIIHOCTH
194
MrocThie bu6mmoreka [IOK
5.2 P 5 1 https://m.edsoo0.ru/7f416
MEXaHU3MBbI
194
Mexanmaeckas bubnmnoreka [JOK
5.3 © e 4 1 1 https://m.edsoo.ru/7f416
SHEPTH 194
Uroro mo pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 3 12

I[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumMmeHoBaHue
(uudpossbie)
n/ | pasgeioBuTeM  Bcer  KoHTpoubH IpakTHyeck
oOpa3oBaTejibHbIE
I nporpaMmMabl 0 ble padoThI ue padoThbl
pecypchbl
Paznen 1. TenioBble siBaeHUs
Ctpoenue u bubmuorexka [JOK
11 CBOWCTBA 7 https://m.edsoo.ru/7f418
BelllecTBa lce
TemmoBLie bubmuorexka [JOK
1.2 21 1 5 https://m.edso0.ru/7f418
MPOIIECCHI
lce
Wroro mo paszneny 28
Pa3zne 2. DiiekTpuyeckne U MAarHMTHBIE SIBJIEHUS
DIIEeKTpUUYECKHE
3apsiibl. bubnmoreka [JOK
2.1 3apspKCHHBIC 7 1 https://m.edsoo0.ru/7f418
Tena U ux lce
B3aUMO/ICCTBUE
[TocTostHHBII bubnuotexa [JOK
2.2 EKTPUICCKHI 20 1 7 https://m.edsoo0.ru/7f418
TOK lce
MarHITHEL bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edso0.ru/7f418
SIBIICHUS
1ce
DJIEKTPOMAarHuTH bubmorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MUHAYKIUS
1ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE
KOJIMYECTBO
14,
YACOB IIO 68 3 >

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ | pa3sxesioB H TeM Bcer  KoutposbH IpakTHyeck
oOpa3oBaTesibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypcbl
Paznen 1. MexaHnuyeckue siBJeHHUSA
M
e)::Hq:cxoe bu6mmoreka [JOK
BIDKEHUE U
1.1 A 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
OITHCaHHUs
BzaumoneiictBue Bubmorexa LIOK
1.2 g 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
3aKOHEL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUsI
4a6
Wroro mo pazneny 40
Pazgen 2. Mexanndeckne K01e0aHNSA H BOJHBI
MexaHudeckue Bubnuorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoaeOaHus
4a6
MexaHuyeckue bubmorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazneny 15

Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI

DIIEKTPOMAarHuTH BuGnmorexa [OK
3.1 oenore 6 2 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTH 426
bIC BOJIHBI
Hroro mo pazneny 6
Pa3znen 4. CBeToBbI€ IBJIEHUS
3aKOHBI bubmuorexa [JOK
4.1 pacrnpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBeTa 436
JIuH3bI 1 bubmuoreka [JOK
4.2 ONITHYECKUE 6 3 https://m.edsoo.ru/7f41a
IPUOOPHI 436



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Paznoxenue bubmuoreka [JOK
4.3 Oemnoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 436
Hroro mo pazueny 15
Paznen 5. KBanToBBI€E SIBJICHHS
Ucnyckanue u bubmuorexka [JOK
5.1 HOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 436
CTpocHe bu6mmoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO Spa
4a6
SeniLIe bubmuoreka [JOK
53 ACP 7 1 1 https://m.edsoo.ru/7f41a
peakiuu
4a6
Htoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpEHUE U
000011IEHNE bu6mmoreka [JOK
6.1 CoJIepKaHUS 9 2 https://m.edsoo.ru/7f4la
Kypca pU3HKHU 3a 4a6
7-9 xnacc
Hroro no pasneny 9
OBIIEE
KOJIMYECTBO
YACOBIIO 102 3 27

I[TPOT'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




I[TOYPOYHOE ITNTAHMPOBAHUNE

7 KIIACC
No Konu Hara
4ecTB
n/  Tema ypoka o ITo (hakTuueck
1! IUIaHy u
4acoB
®dusnka — Hayka o npupoje. SIBIeHus MpUpobl
PusnyecKue SBICHUS.
dusnueckue BeIUUNHbI U UX U3MEPEHUE
VYpok-uccienosanue "M3mepenue remneparypsl Ipu
4 MTOMOUIY XKUJKOCTHOTO TEPMOMETPA U JaTUUKA 1
TeMneparypbl"
5 Mertoabl HayyHOro no3Hanus. Onucanue GU3NIECKUX 1
SBJICHUM C IIOMOLIBIO MOJEIIEH
Ypoxk-uccnenosanue "[IpoBepka runoTess:
5 JAJIbHOCTh MOJIETA apUKa, MYIIEHHOTO 1
TOPU30HTAJIBHO, TEM O0JIbLIE, YeM OO0JIbIIe BHICOTA
nycka"
7 Crpoenue BemiectBa. ONBITHI, T0Ka3bIBAIOLINE 1
JMCKPETHOE CTPOCHUE BELIECTBA
8 JIBI>KEHME YacTHI] BeIeCTBa 1
9 VYpoxk-uccnenoBanue «ONbITH 0 HAOIIOAECHUIO 1
TEIUIOBOT'O PACIIMPEHUS T'a30B»
10 ArperaTHble COCTOSIHHSI BELLIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.
11 O6061enne no paszneny «llepBoHayanbHble CBEIEHUS 1
O CTPOEHUU BEIIECTBA»
12 Mexanuueckoe JBHxeHue. PaBHOMepHOE 1 1
HEpaBHOMEPHOE JIBUKECHUE
13 CkopocTb. EnuHuIb! ckopocTa
14 Pacuer nyTu 1 BpeMeHU IBUKEHUS
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl
16 [InoTHOCTH BemecTBa. Pacuer maccel 1 00bema Tena 1
IO €ro MJIOTHOCTH
17 JlaGopatopHas pabota «OnpeneneHne mI0THOCTH 1
TBEPAOTO TEJIA»
18 Pemenue 3amay o reme "IlimoTHOCTE BemiecTBa" 1
19 Cua Kak XxapaKTepUCTHKA B3aUMOACHCTBUS TEI. 1

Cuna ynpyroctu. 3akoH ['yka




JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH

20 pactspxeHus (aedhopMarin) Ipy>KUHBI OT 1
IIPUJIOKEHHOHN CUIIBD»

21 [[“IBnenue Tsrotenus. Cuia TSKECTH 1

99 CBs3b MEXY CHUJION TSKECTH M Maccou Tena. Bec 1
Tena. Pemenue 3agad mo teMme "Cuna tsoxkecta"”

93 Cuita TsbkecTy Ha Apyrux miaHerax. Gusunveckue 1
XapaKTePUCTUKH TUIAHET

24 N3mepenne cui. JluHamomeTp

25 Bec tena. HeBecoMmocTh

26 CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX M0 OJHON 1
npsiMoil. PaBHoAECTBYOIAs CHIT

27 Pemenue 3anay no teme "PaBHozelicTBytomas cun' 1

28 Cuita Tpenus u e€ Bubl. TpeHue B IpUPOIC U 1
TEXHHUKE
KoHTposbHas pabota mo Temam: «MexaHu4ecKoe

29 IBIKEeHUE», «Macca, INIOTHOCTEY, «Bec Temay, 1
«['padmueckoe n3odpaxxkenue cuin», «CUb»

30 Pemenue 3a1au Ha onpeeneHne paBHOAEHCTBYOIIEH 1
CHJIBI
Pemenue 3agau mo remam: «Bec Temay,

31 «I"paduueckoe nzodpakenue cuin», «CHIIb, 1
«PaBHOIEHUCTBYIOIIAS CUID»
JlabopaTtopHast pabota «M3y4ueHue 3aBUCUMOCTH CHJTbI

32 TPEHUS CKOJIBLKEHUSI OT CUJIBI IaBJICHUSI M XapaKkTepa 1
COTIPUKACAIOIIUXCS TTOBEPXHOCTEM»

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEITHUCHUS 1
JIaBJICHUS

34 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHHMS T'a3a OT 1
00BEma, TeMIepaTypbl

35 [Tepenava naBiaeHus TBEPIABIMU TEIIAMH, KHIKOCTIMHU 1
u razamu. 3akoH [lackans

36 JlaBneHue B )KUIKOCTH U Ta3e, BBI3BAHHOE JICHCTBUEM 1
CHJIBI TSDKECTH

37 Pemenne 3agau mo teme «/laBnenue B )XKUIAKOCTH U 1
rase. 3akoH Ilackamns»

38 Coo0maromuecs: Cocyabl 1

39 I'unpaBianueckuii mpece 1

40 Manometpsl. [TopirHeBoH KUIKOCTHBIN HACOC 1

41 ATmocdepa 3eMiH U IPUYKHBL €€ CYIIECTBOBAHUS 1




42

Bec Bo3myxa. ATMOc(epHOE naBIeHHE

Wzmepenne armocdeproro aasineHus. OnbIT

43
Toppuuennu

44 3aBUCHMOCThH aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI
HaJ[ ypOBHEM MOPS

45 Bapomerp-aneponn. ATmochepHoe qaBieHne HA
Pa3IUYHBIX BBICOTAX

46 Pemenue 3amay o teme " AtmocdepHoe naBieHue"

47 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno. ApxumenoBa cuiia
JlaGopaTtopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOLIEH CHJIBI, IE€HCTBYIOIEH Ha TETO,
MOTPYKEHHOE B KHUJIKOCTh)
JlaGopaTtopHnas pabora o Teme «MccnenoBanue

49 3aBUCUMOCTH Beca Tejia B BoJe OT 00béma
MOTPYXEHHON B )KHJIKOCTh YaCTH TeJa

50 ITnaBanue Ten
JlaboparopHnas padota "KoHCTpyrpoBaHue apeomeTpa

o1 WM KOHCTPYUPOBAHUE JIOJKH U OIIPEEIICHUE €€
rpy30MOaABEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.

52 BosnyxomnnaBanuey, «JlaBieHne TBEpIbIX TeE,
JKUJKOCTEH B Ta30B»

53 KonTponbhas pabota mo teme «/laBneHue TBepabIx
Tell, )KUJKOCTEH U Ta30B»

54 Mexanunueckas pabota

55 MomHoCTh. EquHAIIEI MOIITHOCTH

56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BHBAaEMOM MPHU MOIBEME O JTECTHHIIE"

57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecue cuil Ha
peryare
Prruaru B Texnuke, ObITY U nipupoje. Jlaboparopnas

58 pabota «VccrnenoBaHue yCIoBUA paBHOBECHS
pbIyara»

59 Pemenue 3agau no teme «Y cioBUSI paBHOBECHUS
pbIyara»
KoaddumuenT none3noro neicTBusi MEXaHU3Ma.

60 JlaGopaTtopnas padora «M3mepenne KI1/] HakmoHHOM
IJIOCKOCTH

61 Pemrenue 3amgau o reme "Pabora, momtHocTs, KIT/T"




Mexanuueckas sHeprusi. Kunernueckas u

62 NOTEHIMATbHAs SHEPTUS 1

63 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUr 1
YPOoK-3KCIIEpUMEHT 0 TeMe "DKCIepUMEHTAIbHOE

64 ornpezesieHue U3MEHEHUS! KWHETHYECKON U 1
MOTEHLMAIBHON PHEPTHH MIPU CKAaThIBAHUU Tella 10
HAaKJIOHHOM 1u1ockocTh"

65 KonTtponbHas padora no teme «Pabora 1 MOIITHOCTb. 1
OHeprus»

66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1
"Mexanuyeckoe ABuxeHue"

67 PesepBHelit ypok. Pabora ¢ TekcTamu 1o teme 1
" JlaByieHUE TBEPJBIX TEJ, )KUAKOCTEN U ra3oB"

68 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1
"PaboTa. MoutHocTs. Jueprus"
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8 KVIACC

Jara
Ne Koan
n/ Tema ypoka 4ecTB To dbakTuye
I o IUIaH KR
vacos | Y
1 OcHOBHbIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM 1
TEOPUU U UX OTBITHBIC IOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Monenu TBEpAOrO, KHUAKOTO U Ta3000pa3HOr0 COCTOSIHUIMA 1
BeIIeCTBA
OOBbscHeHre CBOMCTB TBEPAOTO, )KHUIIKOTO U Ta3000pa3HOTo
4 COCTOSIHUI1 BEIlleCTBA HA OCHOBE MOJOXKEHUH MOJIEKYIISIPHO- 1
KHHETUYECKOUN Teopuu
5} Kpucranmnuaeckue u amopdHbIe Tena 1
6 CmaunBanue 1 KanmUIsIpHOCTh. [loBepxHOCTHOE 1
HATSKCHHE
7 TennoBoe pacimmpeHue u cxaTue 1
3 Temmepatypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO 1
TEIJIOBOTO JBM)KCHUS YaCTHII
9 Buytpennss sneprusi. CnocoObl N3MEHEHUs! BHYTPEHHEH 1
SHEPTUU
10 Bune! ternonepenaun 1
VYpok-koudepenius "IIpakTrueckoe UCMoIb30BaHNE
11 TEIJIOBBIX CBOMCTB BEIIECTB M MATEPHUAIIOB B LEIAX 1
sHeprocOepexeHus"
12 KonunuectBo TenmnoTel. Y aenbHas TEMIOEMKOCTD 1
13 VYpaBHeHue TermoBoro 6ananca. TemiooOMeH 1 TerioBoe 1
paBHOBECHE
JlaboparopHas pabota "HccnenoBanue sBIeHUs
14 TEII000MeHa P CMEUINBAaHUH XOJIOJHOMN U ropsyei 1
BOJBI"
15 Pacuer konudecTBa TEMIOTH, HEOOXOAMMOTO IS 1
HarpeBaHus Tella U BBIIEISIEMOT0 UM MPU OXJIKIECHUN
16 JlabopaTtopHas pabota "OnpeneneHue yaeabHON 1
TETIOEMKOCTH BelecTBa"
17 DHeprus TOIMBA. Y IeibHas TEII0Ta CrOpaHus 1
18 [1naBneHue U OTBEPACBAHIE KPUCTALNTUICCKHUX TEIL. 1
VY aenbHas TEMIOTA IJIABICHUS
19 JlabopaTtopHas pabota "OnpeneneHre yaeabHON TETIOThI 1




IUIaBJIeHU JInaa"

20 [TapooGpa3oBanue u koHaeHcanus. Vcrnapenue
Kunienue. Y nenbHas Temiora mapooOpa3oBaHus v

21 KOHJIEHCAllUU. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT
aTMoc(hepHOro JaBieHUS

29 BrnaxnocTs Bo3ayxa. JlaboparopHas padota "Onpenenenue
OTHOCHUTEIIbHOM BJIAXXHOCTU BO3ayXxa"

23 Pemenue 3a1a4 Ha onpe/esieHre BIaKHOCTH BO3/IyXa

24 KII/ TermoBoro nurarens. TennoBble ABUTATENN U
3aluTa OKpY Karoleil cpesl

o5 KontponbHas padota mo teme "TermoBbie sSIBICHUS.
W3meHeHue arperatHbiX COCTOsIHUI BelecTBa"

26 3aKOH COXpaHEeHUsSI U MIPEBPAICHHS] SHEPTUU B TETIOBBIX
mporeccax

97 [ToaroroBka k KOHTpoJbHOU padoTe 1o Teme "Tennosbie
sBJIeHUs. 1I3MeHeHue arperaTHbIX COCTOSIHUN BelecTsa"

08 [TpunHnuns! paboTe! TemaoBbix nurateneif. [laposas
TypOuHa. [[BuraTesb BHyTPEHHETO CTOPAHUS

29 DnexTpusaiys Ten. J[Ba poaa SJIeKTpUUECKUX 3apsIOB

30 VYpok-uccnenoBanue "IaeKTpU3anus TeJI HHAYKIUEH U IPU
COMPUKOCHOBEHHUH"

31 B3aunmopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona

39 DnexTpuueckoe nojie. HanpskeHHOCTh 31€KTPUYECKOro
nost. [IpuHIMI cynepno3uumy NEKTPUIECKUX MOJIEH

33 Hocutenu snektpuyueckux 3apsioB. DIEMEHTAPHBIN 3apsii.
Crpoenue aToma

34 [IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsiaa

35 Pemenue 3amau Ha mprUMEHEHUE CBOMCTB AJIEKTPHUUECKUX
3aps0B

36 DNEeKTPUYECKHUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUS.
M cTOYHHKY ATIEKTPUYECKOTO TOKA

37 JIeficTBUS PIEKTPUYECKOTO TOKA

38 Ypoxk-uccienoanue "JledcTBUE 2NEKTPUUECKOTO OIS Ha
MPOBOJHUKHU U JUAJIEKTPUKU"

39 DNEeKTPUYECKHUM TOK B METAJlJIaX, )KUJKOCTAX U ra3ax

40 DneKkTpruyecKas 1erb U €€ COCTaBHBIE YaCcTH

41 Cuna Toka. Jlaboparophas padorta "M3mepenue u

peryjaupoBaHue CHIIbI TOKa"




DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparoprast

42 pabota "M3MepeHue u peryiupoBaHue HampsHKeHus "

43 ConpoTHBIICHHE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHUE
BEILIECTBA
JlaGopaTopHas paboTa "3aBUCUMOCTH DJICKTPUIECKOTO

44 COTIPOTHUBJICHHUS IMPOBOJHHUKA OT €T0 JIJTUHBI, IIOIIA TN
MOIEPEYHOI0 CEUCHUS U MaTtepuaiia"

45 3aBUCHUMOCTD CUJIbI TOKA OT HampspKeHus. 3akoH Oma Jist
ydacTka Ienu
JlabopaTopHas pabota "VccnenoBanue 3aBUCUMOCTH CHJIBI

46 TOKa, UYILETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsKeHUus Ha pe3ucrope”

47 [TocnenoBarenbHOE M MAPAIICIBHOE COSAMHEHUS
MIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka nmpaBuia CIOKESHUS

48 HaAMPsHKEHUH TIPU MTOCTIE0BATEIbHOM COSTUHEHUH JIBYX
pe3uctopon”

49 JlaboparopHas pabota "IIpoBepka mpaBuia ISl CHIIBI TOKA
MpU apaJJIEIbHOM COSTUHEHUU PE3UCTOPOB"

50 Pemrenue 3amau Ha npumeHeHue 3akoHa Oma s
Pa3IMYHOTO COEIMHEHUSI IPOBOIHUKOB

51 PaboTta 1 MOIITHOCTH ANEKTPUYECKOTO TOKA. 3akoH JKoysi-
Jlenna

59 JlabopaTtopHas pabota "Onpenenenue padoThl U MOITHOCTH
AIEKTPUIECKOTO ToKa"

53 DneKTpuUecKre e U MOTPEOUTENH dIEKTPHUIECKON
sHepruu B ObITy. KopoTkoe 3ambIkaHue
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe

54 "DnexTpuueckue 3apsapl. 3apsKEHHbBIE TeJa U UX
B3anuMoeicTBUS. [10CTOSAHHBIN 3EKTpUUECKUI TOK"
KontponbHas padoTa mo Teme "IIeKTpUIECKre 3apsibl.

55 3apspKeHHBIC Tela U UX B3auMOAeHCTBUS. [1oCTOSTHHBIIM
AIEKTPUUYECKUN TOK"

56 IlocTosiHHBIE MarHUTHI, UX B3aMMOJICHCTBHE

57 VYpok-uccnenosanue "M3ydeHnne nonaeil NOCTOSIHHBIX
MarHuToB"

58 MaruauTHOe nosie. MarHuTHOE 1oJie 3eMJIM U €r0 3HaUeHUe
JUIA )KU3HU Ha 3eMiie

59 OmneIT OpcTena. MarHuTHOE 10JI€ 3IEKTPUUECKOI0 TOKA

MarsuTHOE I10JIe KaTylIKu ¢ TOKOM




[TpumMeHeHHe HNIeKTpOMarHuToB B TexHUKE. JIabopaTtopHas

60 pabota "U3ydeHue neficTBUS MarHUTHOTO MOJIS HA 1
MIPOBOJIHUK C TOKOM"
DneKTpoABUraTeIb NOCTOSIHHOIO ToKa. Vcnosb3oBanue

61 JJIEKTPOJABUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U Ha 1
Tpancnopre. JlabopaTopHnas padora "KoncrpyupoBanue u
U3y4eHHue paboThI NIEKTPOIBUTATEIS "

62 OnbiTel Papajes. 3aKOH JIEKTPOMarHUTHON MHTYKIIUH. 1
IIpaBuio Jlenna
Onekrporereparop. CrocoObl MOTYYEHUS FTCKTPUICCKON

63 SHEPTUU. DIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX 1
MCTOYHUKAX SHEPTUu

64 [ToaroroBka Kk KOHTPOJBHOU paboTe 1O TEME 1
"DJIeKTPUYECKUE U MATHUTHBIC SIBIICHUS"

65 KonTponbHas padota no teme "InekTpuyecKkue u 1
MarHuTHBIC sIBJICHUS "

66 PesepBHrlii ypok. Pabora ¢ Tekctamu o teme "TemnoBsie 1
sIBJICHUS "

67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"TTocTOSIHHBIN 37eKTpUUECKU TOK"

68 PezepHblil ypok. Pabota ¢ Tekctamu 1o Teme "MarautHeie 1
SIBJICHUS "
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9 KUIACC

Ne Hara
Tema ypoka Ko Ilo
n/ 4ecTB ¢dakTu
I 0o fan YecKH
JacoB y
1 Mexanndeckoe ABHKEHUE. MaTepuaabHas TOYKa. 1
5 Cucrema orcueta. OTHOCUTEIIBHOCTh MEXaHHYSCKOTO 1
JIBUOKCHUS
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBHYKEHUE 1
4 HepaBHomepHoe npsiMouHeliHoe apkeHue. CpeHss u 1
MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PABHOYCKOPEHHOE JIBUKEHHUE. 1
VYckopenune
5 CKopocTh MPSMOIUHEHHOTO PABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTu
JlaboparopHas pabota "Onpenenenre yCKOpeHHs Tena
7 [IPU PAaBHOYCKOPEHHOM JIBI)KEHUU 110 HAKIIOHHOM 1
IUIOCKOCTH"
8 Csob6oanoe nagenue tei. OneITel [anmmtest 1
PaBHOMEpHOE NBIKEHUE 1O OKpYKHOCTH. [lepros u
9 yacTtoTa obpanienus. JInHeiHas U yrioBas CKOPOCTH. 1
LleHTpOCTpEeMHUTETHHOE YCKOPCHHE
10 ITepsslii 3akoH HeroToHa. BekTop cuiibl 1
11 Bropoii 3akon HeroToHa. PaBHOIEHICTBYIOIIIAS CHTa. 1
Tpertwnit 3akon HeroTona. Cyrieprno3uiiusi Cui
12 Cuia ynpyroctu. 3akoH ['yka 1
13 JlaGopaTtopHas pabota «OmnpeneneHne KeCTKOCTH 1
TIPYKUHBDY
14 Cuna tpenus 1
15 JlaGopatopHas pabota "Onpexnenenue ko3dduimenra 1
TPEHUs CKOJIbXKEeHUs"
16 Cuia TSDKeCTH M 3aKOH BCEMHPHOTO TATOTCHHUS. 1
YckopeHre cBOOOTHOTO TTaIeHUS
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
17 rpaBUTalnOHHOTO 1IeHTpa (ColHeYHas cucTema). 1
IamakTuku"
18 [TepBas kocmuueckast ckopoctb. HeBecoMOCTh 1 1
neperpy3Ku
19 PaBHOBecue maTepuanbHONR TOUKH. AOCOTIOTHO TBEPI0E 1




Teno. PaBHoBecue TBEPAOro Tela ¢ 3aKpEIIEHHON OChIO

BpaleHus

20 MowmenT cuibl. LlenTp TsbkecTn

21 KonrponbHas padora o reme "MexaHn4eckoe JBIKEHUE.
Bs3aumozeiictBue Ten"

MITyJIbC TeJa. IMITynibC Cuiibl. 3aKOH COXPAHEHHUS

29 Nmmy. Nwmy. 3
HMITyJIbCA. YIIPYTrO€ U HEYNPYroe B3auMOJICUCTBUE

23 Ypok-koHpepeHnius "PeakTHBHOE IBI)KCHHE B IPUPOJIC U
TeXHUKe"

24 Mexannueckas paboTa U MOIIHOCTh

25
PaboTta cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U CUJIBI TPEHUS

26 JlaboparopHas pabota «Onpenenenne paboThl CUITBI
TPEeHHUsI IPU PABHOMEPHOM JIBHKEHUU Tella 10
TOPU3OHTAILHON TTOBEPXHOCTH»

21 CBs13b 2HEpruu 1 padoThl. [loTeHIIMaNbHAS SHEPTUA

28 Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS YJHEPTUU B MEXaHUKE

29 JlaboparopHast pabota «/3ydeHune 3akoHa COXpaHEHUS
SHEPTUMN»

30 KonebaTenbHoe NBUKEHUE U €T0 XapaKTePUCTUKHU

31 3aryxaromue Konebanus. BolHyX1eHHbIE KOeOaHusl.
Pe3zonanc. MaTteMatndeckuil U1 IPy>KUHHBIN MassTHUKH

32 Ypok-uccienoBanue «3aBUCUMOCTb TIepHoa KojaeOaHui
OT JK€CTKOCTH MPY>KUHBI U MACCHI TPy3a»

33 [IpeBparnieHune sHEPruy IPH MEXAHUUECKUX KOJICOaHUIX

34 JlaboparopHas paboTa «OnpeaeneHne 4acToTsl U Mepruoia
KoJie0aHUl MPY>KUHHOTO MAasITHUKA
JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH

35 nepuoja konebaHuit rpysa, MOABEIIEHHOTO K HUTH, OT
MaccChl Tpy3a»

36 Mexanndeckre BOJIHBL. CBOMCTBA MEXAaHUYECKHUX BOJIH.
[IpomonpHBIEC U TTONIEPEUHBIE BOJHBI

37 Ypok-koHpepenmus "MexaHnuecKkre BOJIHBI B TBEPAOM
tene. CelicMUYecKHe BOJIHBI"

38 3Byk. PacripocTpanenue u oTpaxeHue 3ByKa

39 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH BBICOTBI

3BYKa OT 4YaCTOTHI"




40

I'poMKoOCTB 3ByKa U BBICOTAa TOHA. AKYCTUUYECKUM

pEe30HaHC

41 Ypok-koHpepenus "YibpTpa3ByK U HHOPaA3BYK B
IIPUPOJIE U TEXHUKE"

42 KoHnTposbHast pabota 1o Teme "3akoHbI COXpaHEHUSI.
Mexannueckue Koyie6aHust 1 BOJTHbI"

43 DNEKTPOMarHUTHOE MoJj€e. DIEKTPOMArHUTHbIE BOJIHBL.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
Ypok-koupepenius "llIkana 31€KTPOMarHUTHBIX BOJIH.

44 Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM
cBs3Hn"

45 VYpoxk-uccnenosanue "M3yueHue cBONCTB
3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO
tenedona"

46 DJekTpoMarHuTHas npupoaa ceera. CKOpocTh CBETa.
BonHoBbIe cBOliCTBa cBETa

47 Hcrounuku cBeta. [IpsMonuHeiiHOEe pacnpocTpaHeHUE
ceeta. 3atmenust ConHua u JIyHsl

48 3akoH oTpaxeHus cBera. 3epkaia. [Ipenmomiienue cera.
3akoH npenomiieHus cBeta. [TomHOe BHYTpeHHee
OTpa’keHHE CBeTa.

49 JlaGopatopHas pabota "HccnenoBanue 3aBUCMMOCTH yTJia
MPEOMIICHUS] CBETOBOTO JIy4a OT yIiia MaJieHus Ha
rpaHuLe "BO31yX-CTEKI0""

50 VYpoxk-koupepennus "Hcrnonbp3oBaHre MOJTHOTO
BHYTPEHHETO OTPa)XCHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3B"

51 Jlunzel. OnTuyeckas cuna Jun3bl. [locTpoenue
M300paKeHUI B JIMH3aX

52 JlaGopatopHas pabota "OnpeneneHue GOKyCHOro
pacCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEeH JTUH3HI"

53 VYpoxk-koH(pepentus "OnTuyeckre TUH30BbIC TPHOOPHI"

54 ['nma3 xak onTuyeckas cucrema. 3peHne

55 VYpoxk-koudepenuus "ledexrs 3penus. Kak coxpanuth
3penue"

56 Paznoxenue 6emnoro cBera B criekTp. OnbiThl HeloTOHA.
CrnoxeHue CreKTpalbHBIX 1IBETOB. Jlucnepcus cBera

57 JlaGopaTtopHnast pabota "OMBITHI 110 Pa3IOKEHUIO OEIOTO

CBETa B CIIEKTP U BOCIPUSATHUIO I[BETA MPEAMETOB IIPU UX




HaOJII0IeHNH uepe3 BETOBbIe (PUIbTPHI"

58 VYpoxk-npaktukym "BoJIHOBBIE CBOICTBA CBETA: IUCIIEPCHS, 1
uHTephepeHIus u qudpaxuus"

59 OmneiTel Pe3depdopaa v mranerapHasi MOACIb aTOMA. 1
[Tocrynatel bopa. Moaens atoma bopa

60 Hcnyckanue u MoromeHne cBera atToMoM. KBaHTBI. 1
JInnelyaTeie CIIEKTPBI

61 Ypok-nipaktukym "HabmroaeHne cieKTpoB uCycKaHus" 1

62 PannoaktuBHOCTH U €€ BUbl. CTpOEHHE AaTOMHOTO sIpa. 1
Hyknonnas Mmoaens

63 PannoaktuBHbIe npeBpaienus. M3oronsl. [lepuon 1
noyrypacnaja.

64 Ypok-koH(pepenmus "PagnoakTHBHBIC U3TYICHHS B 1
pUpoJIe, MEAUIIMHE, TEXHUKE"

65 Snepuble peakuuu. 3aKOHbI COXPAHEHUSI 3apSAJ0BOTO U 1
MacCOBOTO YHCE
DHeprusi CB3U aTOMHBIX si7ep. CBsA3b MacChl U SHEPTUH.

66 Peaknuu cunTesa u nenenus saep. crounuky sHepruu 1
Connua u 38€31

67 VYpoxk-kounpepenuus "AnepHas sHepreruka. JledcTBus 1
pPaIuOaKTUBHBIX U3Ty4YE€HUN HA KUBBIE OpraHU3MBbI"

68 KonTponbHas pabora o teme "IaeKTpOMarHUTHOE MOJI€. 1
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBiIeHUS"

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68












