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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueid mporpamMmbl BocnuTanus W KoHIeNnmuu mpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH I'paMOTHOCTH OOY4YalOUIMXCS M OpraHU3alMi0 H3ydeHUs (QU3MKK Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMsL.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS IHPEAMETHOrO COJEpKaHUA M Yyu€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no ¢usmke pazpaboTaHa C HEIbI0 OKA3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusmka ABISETCS CUCTEMOOOPa3yOLUUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
HOCKOJIbKY (hpH3MuUecKue 3aKOHbI JIeKAaT B OCHOBE IPOLIECCOB U SIBJIICHUH, M3y4aeMbIX XHUMHUEH,
Ouosorueii, actpoHoMueld U Qu3nyeckoi reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHHs HAy4dHOIO MeToja
IIO3HAHUS, TO €CTh CII0CO0a NOIYUYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa M3 IVIaBHBIX 3aJa4 (PU3UYECKOro oOpa3oBaHUsS B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB:!

®HAy4YHO OOBSCHSATD SBJICHHUS;

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIEI0BAHUS;

®HTEPIIPETUPOBATh JAHHbIE U HCIIOJIb30BATh Hay4HbIE JOKa3aTelbCcTBa s
IIOJIyYE€HUS BBIBOJIOB.

[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHHs ONpPEIEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemenneM Komnernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus pu3nku:

® [IpUOOpETEHNE UHTEPEca U CTPEMIICHHUS 00YUaIOIIMUXCs K HAYYHOMY M3yYEHHIO PHPOJIBI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

®pa3BUTHE TPEACTABICHUH O HAyyHOM MeETO/€ TO3HaHUS U  (OPMHPOBAHUE

HCCJIEIOBATENILCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ hopMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUSI KAK pe3ysbTaTa M3Y4YE€HUS OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



¢ hopMupoOBaHHE TMPEICTABICHUH O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOMN
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PELUICHUEM CIEAYIONUX 3a1a4:

® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHMYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IPUOOpPETEHNE YMEHHMH OINUCBHIBATH M OOBSICHATH  (U3UYECKUE  SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIIECHUS MNPOCTEHIINX pacuy€THBIX 3a/lad C HCIOJIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BBIIOIHATH OIBITHI, 1a00paTOPHBIE
paboThl U SKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOOpoOB;

e ocBOCHHE NPUEMOB pPabOTHl ¢ uHpOpManuen (U3HUUECKOro COJCpKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepamu po(HecCHOHATLHON JeSATSILHOCTH, CBA3aHHBIMH ¢ (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTBITOB C YUETOM MHIUBUYaJIbHBIX OCOOEHHOCTENW 00y4aroIIUXCsl, CIIMCKa dKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3HYECKUE SABICHUS: MEXaHUYECKHUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKHM H3YydaloT Mpupony. EcTecTBeHHOHAy4 HBII
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHue HalOmogaemoro sBiaeHus. Onucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, IJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

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

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTyudKa
TEMIIepaTyphl.

AR .

6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OO0JIbIIIE BBICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BpoyHnoBckoe nBmwkenue, nuddysus. B3auMopaeiicTBue dYacTHI] BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpucTaITMYECKUX) Teld. B3auMOCBs3b MEXIy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHbIx
COCTOSIHUSIX M HMX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHEM (hoTorpadmii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexanudeckoe aBH>KeHUE. PaBHOMepHOEe U HepaBHOMEpHOE JABWKEHHE. (CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tena. HeBecomocth. CiiokeHHE CHII, HalpaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

HaburoneHue siBjaeHUS] MHEPLUH.

Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO JABMXKEHUS (LIapuUKa B JKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpexneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

ok ownE

4. OmnbITel, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUSI OT Beca Tejla U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaua naBieHust TBEPIABIMHU TEIaMH, KUIKOCTIMU
u razamu. 3akoH [lackams. [TaeBMaTHyeckue MammHBI. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuuMHBI CylIecTBOBaHUS BO3IYLIHOM
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH 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.

Jlabopamopuwie pabomol u onvimol.

1.

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

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

IIpoBepka HE3aBUCUMOCTHM BBITAJIKHMBAIOLIEH CHIIBI, JCUCTBYIOIIEW Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIbI, IEUCTBYIOIIECH HA
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpeIeieHue e
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ] npocTsix Mmexanu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanunueckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopmusie pabomsl u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TernsioBblie ABJICHUA.
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TeOpur CTpOEHHs BellecTBa. Macca

U pasMm

E€ppl aTOMOB U MOJICKYII. OHLITBI, MMOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJSIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHMM BemecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMaumBaHWE M KaNmWULIpHbIE siBlieHUs. TeruioBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABMKEHMSI YacTHII.
Buytpennsss sHeprus. CrnocoObl HU3MEHEHMs BHYTPEHHEW SHEpruu: Temjonepesadya u
coBepieHre padoThl. Busl Temaonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue W OTBepAeBaHUE KPUCTAITMYCCKHX
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.

Hab6nronenne OpoyHOBCKOTO JBHYKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Bunae! Tenonepenayun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mozeny TEemIOBhIX IBUTATENIEH.

NGO ALDE

e
N P O

Jlabopamopnwsie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wneE

6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTaTe Teljionepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA NPU CMEIIMBAHUY XOJOJHON U ropsiueil BObI.
9. OmnpeneneHne KOMUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEITNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3zauMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHIIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsin. CrtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XHMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapaIENbHOE COEJUHEHUE TPOBOIHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3HaYeHHe s ®Ku3HU Ha 3emiie. OnbIiT Dpcerena. MarnutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpONCTBO U JIEUCTBUE SIEKTPOCKOMNA.
DIIeKTpOoCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI IJEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOXKHOCTH pa3/ielIeHUs IOIK0COB MarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccrnenoBanue sBIEHUS JIEKTPOMATHUTHOW MHAYKITHH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUSJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COPOTUBICHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
11. OnpeneneHue MOIHOCTH AINEKTPUIECKOTO TOKA, BBIIETSIEMOI HA PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HaNpsKEeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.
15. 3yyeHre MarHUTHOTO TMOJSI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pa3JesieHuu.
16. MccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKa U HAIPaBIIEHUS TOKA B KaTYIIIKE.
18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEIIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
W3MEHEHUH 3HAYCHMsI U HAIPABJIEHUS MHAYKLIIMOHHOIO TOKa.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMosinHeHoe aBukeHne. CBoOoHoe najgeHne. OnbIThl
[Nanunes.

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

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cwna ympyroctu. 3akoH ['yka. Cwia TpeHMs: cujia TPEHUS CKOJIbKEHHUS, CHJIa TPECHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHOM TOUKH. AGCOIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

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

Mexanunueckass pabota ¥ MOIIHOCTb. Pabora cun TspKecTH, ynpyroctd, TpeHus. Cs3b

OHCPIuun

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

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEW U TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ TeJla OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. WccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

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 Macchl Teja U AEUCTBYIOLIEH Ha HErO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMITyJIbCa IPHU HEYIPYTOM B3aMOACHCTBUH.

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.

Jlabopamopnuvie padbomot u onvimel.

1. KoHcTpyupoBaHMe TpakTa A pasroHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NpU PAaBHOYCKOPEHHOM JBM)KEHUHM IO HAKJIOHHOU
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 IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



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 KOJICOAHWM: TEpUOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxawmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpomonbHbie U nonepeyHbie BOAHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MeXxaHHYeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK 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 MPOI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpHOa KoJeOaHUI MOABEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCUMOCTH Teproja KoJeOaHUI MPYKWHHOTO MAasgTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOAHOTO MaJJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNIeKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolnHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszagea 11. CBeToBbIe SIBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacnpoCTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHHEe CIIEKTPATbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

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

ONTUYECKUN CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolle JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

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 ok

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHHUSI CBETOBOT'O JIy4a OT YIJjla MaieHHS.
N3ydenue xapakTepuCTHK N300paXeHHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[Noyuenue n300paskeHU C TOMOIIBIO COOMPAIOIIEH JTMH3BL.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOLIEH JINH3HI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

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

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omneitel Pesepdopna u rianerapuas mozenb aroma. Mojens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Aunbda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO spa.
Hyxmonnas mopens aromHoro sapa. HW3orombel. PagmoaktuBHble mnpeBpameHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMCcTBHA paguOAKTUBHBIX U3yYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.
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CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrparnus n3imydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimeol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYICHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-0000IIAOMINK  MOAYTh MpEeAHA3HAueH JUIsl CHUCTEMAaTH3aluu U
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUINXCsl, BRHIOPABIINX ITOT YU€OHBIN MpEaAMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICAOBAHMS SIBICHUI TNPHPOJIBI U TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep JaHHOTO pa3felia pealn3yeTcs 3a c4€T TOro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIOJIb30BaTh HAayUHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
NPOBEPKH THITOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX IOCTIDKEHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHsS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPUOTHYECKOTr0 BOCTIMTAHUS:

(] mposiBJICHHE MHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (pr3uvecKoi
HayKU;

[J IEHHOCTHOE OTHOIIEHUE K JIOCTHKCHUSM POCCUUCKHUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JOCTHKCHUHN (PH3UKH;

[ ocOo3HaHME BaKHOCTU MOPATbHO-ITHUECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

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

4) HIEHHOCTH HAYYHOI'0 TO3HAHMSA:

[] oco3HaHME IICHHOCTH (hU3MYEeCKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIeH COCTAaBISIONIEH KYIbTYpPHI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;
5) popMupoBanus KyJbTYPbl 310POBbS U IMOIHOHAJIBHOIO 0JIATONOJIYYHSI:

[J oco3HaHHME IIEHHOCTH Oe30omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH MpaBWI OE30MacHOr0 IMOBEACHHMS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHpOBaHHOCTH HaBbIKa pe(IeKCUU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTro
e IIpaBa y Ipyroro 4ejoBeKa;

6) TpyA0BOro BOCIIUTAHUS:

[J aKTUBHOE yJaCTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa30oBaTeIbHOM
OpraHM3alfy, Topoja, Kpasi) TEXHOJOTHYECKOW U COIMANbHOM HAampaBIEeHHOCTH,
TPEOYIONIMX B TOM YUCIIC U (U3HUSCKUX 3HAHMIA,

[J MHTEpeC K MPaKTUIECKOMY U3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

[J opueHTalys Ha NPUMEHEHHE (PU3MUECKUX 3HAHUW JUIsl pelIeHUs 3adad B 001acTu
OKpY’Kalollled Cpe/ipl, MIIAaHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEACTBUMI
JUTSL OKpYKAIOIEn Cpeibl;

[J oco3HaHMe TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON 1 NMPUPOAHOM Cpe/bl:

[J moTpeOHOCTh BO B3aUMOJCHCTBHU TIPH BBIMOJTHEHUNW WCCIEAOBAHUN H TPOEKTOB
(bu3MYECKOil HANPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

(] MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JeATETbHOCTD;

(] moTpeOHOCTh, B (OPMUPOBAHUU HOBBIX 3HAHWUN, B TOM 4Hcie (QOPMYIHPOBATH HJIEH,
TIOHSTHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHUSIX;

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



e [J mIaHMpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;

e [] cTpemileHHME aHANIM3MPOBATh M BBIABIATH B3aUMOCBSA3M MPUPOJBI, OOLIecCTBA |
HSKOHOMHKH, B TOM YUCJIE C UCII0JIb30BaHUEM (PU3NUECKUX 3HAHUM;

e [] OmEHKAa CBOMX JEHUCTBUM C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuatomerocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHbIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble 1oruveckue aeicTBUA:
® BEISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKA O0BEKTOB (SIBIICHUH );
® YCTAaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS Il 0000IIECHHS U
CpaBHECHHS;
® BEISIBJIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHsS B PAacCMaTPUBAEMBIX (haKkTaX, NAaHHBIX H
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BEISIBJIATH  IPUYMHHO-CIICACTBEHHBIE CBS3M NpPU HM3YyYCHUU (PHU3MUECKUX SBICHUH U
IPOLIECCOB, JIeJIaTh BBIBOABI C MCIIOJIB30BAHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NYECKUX BEIUYMH;
® CAaMOCTOSITEJIEHO BBIOMpATh CIIOCO0 pemeHus yueOHoW (u3ndeckoi 3amauu (CpaBHEHUE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BBIOOp Hambonee NOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble nccienoBarTebcKue AeiiCTBUS:
® HICTIOJIh30BATh BOIIPOCHI KaK UCCIIEJIOBATENILCKUN HHCTPYMEHT TIO3HAHUS;
® [IPOBOJIUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUeCKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3NIECKOTO SIBICHUS;
® OIICHMBAaTh Ha NPUMEHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYCHHYI0 B XOJI€
UCCIIEIOBAaHHS WIIH DKCTICPUMEHTA;
® CaMOCTOSTENIEHO (POPMYITHPOBATH 00OOIIEHNUS M BBIBOABI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,
® [I[POrHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIIOKEHHS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® IPHUMEHSATh PA3IMYHBIE METOJBl, MHCTPYMEHTHI M 3alpochl TpPH TOHWCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MpPEUI0KeHHON ydeOHO! pu3ndecKoil 3a1auu;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WHGPOPMALHUIO PA3TUUYHBIX
BUJIOB ¥ (POPM IIPECTABICHHUS;
® CAaMOCTOSITEJIBHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHuss WHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMM, JuarpaMMaMi, HHOMN
rpaduKoN U UX KOMOMHAITUSMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

®B X0J¢ OOCYXKIEHHsS Yy4yeOHOTO Marepuaja, pe3ylbTaToB JabOpaTOpPHBIX pabdOT U
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

® COIMIOCTABJISITh CBOM CYXACHUS C CYXACHUSMU JAPYrMX YYaCTHHUKOB JIMajiora,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

eIyOJUYHO  MPEACTaBIATh  PE3YJAbTaThl  BBINOJIHEHHOTO  (PU3MYECKOrO  OIBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

® [IOHUMATh U UCIOJH30BaTh MPEUMYIIECCTBA KOMAHHOW U WHANBUAYAIBHON paOOThI MIPH
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

® IPUHUMATh IL€IM COBMECTHOM JESITEIBbHOCTH, OPraHU30BbIBATh JCHCTBUS 110 €€
JIOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBLINOJIHATH CBOIO YacTh palOThl, JIOCTUTAas KAueCTBEHHOTO pe3ysbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

® OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOILIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITETLHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranmu3anus:

® BBLISIBIISITH NMPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYaIUsX, TPEOYIOUUX AJIs PelICHHUS
buznyecKuX 3HAHMUIA;

® OPUEHTHUPOBATHCA B PA3IMYHBIX MOJIXOJaX TMPUHATUS pelleHud (MHAUBHUIYaAIBHOE,
MIPUHSATHE PEIICHUsI B TPYIINE, IPUHATHE PEIICHUI TPYIINON);

® CaMOCTOSITEIBHO COCTaBIIATH AalNTOPUTM pelieHuss (U3NYECKOW 3a7aud WM ITUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIpeIjiaraéMble BAPUAHTHI PEIICHUI;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeuiaraTh IJiaH e€ N3MEHEHNUS;

© 00BSCHATH MPUYHHBI JOCTUKEHHS (HEIOCTHKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, AaBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

® BHOCHTH KOPPEKTUBBI B JCATEIHHOCTHh (B TOM YHCII€ B XOJ BBIMOJHEHUS (PU3UUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYyaIlui, YCTAHOBIIEHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa LIETH U YCIOBUSIM;

® CTaBUThH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIopa WIM AUCKYCCUU HAa HAyYHYIO
TEeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYToro;

eMpu3HABaTh CBOE TMPaBO Ha OMIMOKY MpHU pemieHur (QU3NYecKux 3amad Wikl B
YTBEPKJICHUSIX Ha HAy4YHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® ICTIOJIB30BATh  MOHATHA: (U3MYECKHMEe W XUMHYECKHE SIBJICHHUSA, HAONIOJICHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHS BemiecTBa (TBEPAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMIECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOJICHCTBYOIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IBI;

e paznuuath sBIeHUS (Iuddy3us, TEIIOBOE NBUKEHHE YACTHI[ BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeEJl, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TEeJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIaBAHNE Tell, IPEBPALCHUS
MEXaHMYECKOM HEPTUH) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPYXAlOIIeM MHUpE, B
TOM uucie (pU3nMYecKue SBICHUS B MPHUPOJAE: MPUMEPHI JIBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHMS B IPUPOJLE U
TEXHUKE, BIMSHUE aTMOC()EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pbplYard B Teje YelOoBEeKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (IIpU3HAKHU) (PU3NYECKUX SBIICHUII;

® OIIUCHIBATHh M3YYEHHBIE CBOMCTBA TeN M (PU3UYECKHE SBICHUS, HCIONb3Yyd (DU3NUECKHe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs, MyTb, CKOPOCThb, CPEHHSSI
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJIa TSDKECTH, BEC Tela, Cuila TpPEHUs, AaBJIECHHE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAJKUBAIOIIAs CUJIa, MEXaHUYecKas pabdora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJbl, KOI(PQUIMEHT TMOJEe3HOTO JeHCTBUS
MEXaHM3MOB, KUHETUUYECKasi W MOTEHIUaIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPAKTOBATh (PU3MUECKHUI CMBICI UCTIOIB3YEMbIX BEJTUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMyIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpaduKU H3YYCHHBIX 3aBUCHMOCTEH
bu3HYECKUX BENNYHH;

® XapaKTepU30BaTh CBOWMCTBA Tell, GU3NUYECKUE SIBICHUS U TPOIECCHI, UCTIONb3Ys MpaBuia
CJIO’KEHUS CWII (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J70TO€ TPABWIO» MEXaHHMKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW DHEpPruH, MPU STOM JaBaTh CIOBECHYIO (HOPMYITHPOBKY
3aKOHA U 3allUChIBATh €T0 MAaTEMAaTHUYECKOE BBIPAXKEHUE;

® 00BACHATH (PU3NYECKHE SBICHMUSI, POLIECCHI M CBOICTBA TeJ, B TOM YMCJIE U B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISIBIATh  NPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHUYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3YYCHHBIX CBOMCTBA (U3WYECKUX SIBICHUW, (U3MYSCKUX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

epemarh pacu€THble 3a7aud B 1—2 JeHCTBUS, HCIONB3YysSd 3aKOHbl U (OPMYIIbI,
CBs3bIBaONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aMKiChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (PM3MUECKHE BEIHYMHBI B (DOPMYIBI U



MIPOBOJIUTh PAcCYEThl, HAXOJIUTh CIPABOYHBIC TAHHBIC, HEOOXOIWMBIE I PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMy4YeHHON (PU3NYECKON BEITMUNHBL,

® pacIi0O3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PU3NYECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIJACIATh IMPOBEPSEMOE MPEANOJIOKEHUE (TUIIOTEY),
pasznuyaTh ¥ MHTEPIPETUPOBATH MOJYyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B XOJE
OIIBITA, ICJIaTh BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

® IPOBOANTH ONBITHI MO HAOMIOJCHHUIO (PU3NYECKHUX SBICHUN WM (PU3MUYECKHX CBOMNCTB
Ten: (GOpPMYIUPOBAaTh TPOBEPSEMBIE TPEAINOIOKEHUS, COOMpPATh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;

® BBITIOJTHATh MPSMbIC M3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tena, o0béMa, CHIIbI U
TEMIEPATYPHl C UCIOJIH30BAHUEM AHAJIIOTOBBIX U HMU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;

® [[POBOJIUTh HCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKON BETUYMHBI OT APYroi ¢
HCITOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITYTH PABHOMEPHO JBIIKYIIIETOCS
Tejla OT BPEMEHU JIBMKECHUS TeJla, CUJIbI TPEHUsI CKOJIBbKEHHUSI OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tl ¥ HE3aBHCHUMOCTH CHWJIBI TPCHHSI OT TUIOIIAIU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBUU IIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HWCCIICIOBAaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEeHUS, CIeAysl TPEUIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3ylbTAThl MOTYYCHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIUYHMH B BHJC IPEIIOKCHHBIX TaOMWIl M TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

® IPOBOANTh KOCBEHHBIC H3MEpPEHUS (PU3NUYECKMX BEIMYMH (IIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJIbKEHHUS, JaBJICHUE BO3/yXa,
BBITAJIKUBAIOIIASA CHWJIA, JICMCTBYIOIIAs Ha TNOTPYKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEIINUHMHEL,

ecOoOMIOATh TMpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHNEM;

® yKa3blBaTh MPUHLMUIBI JCHCTBHS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HEIOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTb;

® XapaKTepU30BaTh MPHUHITUIILI ICUCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB
C OMOpPOHM Ha WX OMUCaHUS (B TOM YHMCIE: MOAIIUIHUKHA, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU TIPEecC, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
WCIIONTB3Ysl 3HAHUSI O CBOMCTBaX (PM3MUYECKHX SBICHUM W HEOOXOAMMbIC (HU3UUYECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH TpUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalleHHnH C TpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



® OCYILECTBIIATE OTOOP HMCTOYHUKOB HH(popManuu B IHTepHETEe B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

® ICTIOJIH30BATh NPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHHi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® Cc03/1aBaTh COOCTBEHHBIE KpaTKHWE NMUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysbTaTax MPOEKTOB MM YUEOHBIX UCCIIEAOBAHU, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOJKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

e [IpU BBINIOJHEHUU YYEOHBIX MPOEKTOB M HMCCIECIOBAHUN PACHpPEneNsiTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aa4aMU, CJIEAUTD 3a BBIIIOJIHEHUEM IUIAHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K xonuy oOyuenust B 8 Kiacce mpeIMeTHbIE pe3yibTaThl Ha GA30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® ICIIOJIB30BATh IOHATHS: Macca U PasMEPbl MOJEKYJI, TEIUIOBOE IBHUKEHUE ATOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIMYECKHE M aMop(HBIE Tea,
HACBILICHHBIA ¥ HEHACBILIEHHBIN ap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
110JIe, MPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBINA JJIEKTPUYECKUH TOK, MarHUTHOE
1oJIe;

epa3nuyaTh SBJECHUS (TEIUIOBOE pACUIMPEHME U CKaThe, TeIvlonepeaaya, TerIoBoe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJAECHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IMPOSIBICEHUE M3YYEHHBIX (U3NYECKUX SBICHUH B OKpYXKAIOLIEM MHpE, B
TOM 4yucie (U3NUECKUe SBJIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B aTMmocdepe, IIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (MPU3HAKHN) (PU3HUYECKUX SBICHUN;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA TeN U (U3UYECKUE SBICHHS, UCIONb3Ys (U3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOIIMBA, KOA((UIMEHT IO0JIE3HOTO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHNE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPUUECKOTO TOKA), IPH
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

® XapaKTepu30BaTh CBOWMCTBAa TeJ, (U3UYECKUE SBJICHHUS W TPOLECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHO-KMUHETUYECKOW TEOpPHH CTPOEHHUS BEIlECTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH J[xoyms—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

® 00BSCHATH (DU3MYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYyaIllui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUYMHHOCIEICTBEHHbBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKHx MIaroB ¢ OMOpod Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemath pacu€THble 3a7aud B 2—3 JEHCTBUS, HCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIIME (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3ajaudu
3alUCBHIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUIsI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /IS €€ PelIeHUs, IPOBOAUTH PACUETHI U
CPaBHMBATh MMOJTYYEHHOE 3HAUCHHE (DU3HMUECKON BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MPHU IMTOMOIIN (PU3NISCKUX METOJIOB,
UCIIONIB3YSl OINUCAaHUE UCCICOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKECHHE,
OILICHUBATh MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, IENaTh BHIBOJIBI;

® [IPOBOJIUTH OIIBITHI MO0 HAOMIOACHUIO GU3UUYECKUX SIBICHUN UM (PU3NYECKUX CBOUCTB TEI
(KanmWJUTSIpHBIE ~ SIBJICHUSI, 3aBUCHUMOCTH JIaBJIEHHWS BO3AyXa OT €ro oObéMma,
TEeMITepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAaHUS U HATPEBAHUS TIPHU U3JTYyUYEHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OJIIEKTpHU3alUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JI€UCTBUS MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMble TMPEANONIOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
bopMyIUPOBaTh BHIBOJIBI;

® BRITIOJTHATh TIPSIMBIE U3MEPEHUS TeMIIepaTypbl, OTHOCHTEIHHON BIIAXKHOCTH BO3/yXa,
CHUJIBl TOKA, HAIpPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

® IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JPYrou ¢
UCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTh CONPOTUBJIECHUSI MPOBOAHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
HCCJIEIOBAHUE TOCIIEIOBATEIbHOTO U MapajuIeIbHOTO COEIWHEHUI IMPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBHIMOJHITH U3MEPEHUSs, CIeays



IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AeTaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHHUs (U3NYECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

ecoOmolaTh IIpaBUJa TEXHMKM Oe3omacHOCTH Ipu pabore ¢ J1abOpaTOpPHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpPOM Ha MX omucaHHs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP,
napoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK DJICKTPUUYECKOH SHEPrHH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPUOOPH (TIPUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJABUIATENb IOCTOSHHOTO
TOKa), HUCIOJNb3Yys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SABICHUM M HEOOXOAUMBIE
¢u3nyecKrue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HU3MEpPUTENIbHBIE NIPUOOPHI 110
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHUX ILIeNed ¢ MOCIeJOBaTEIbHBIM U MapajuleIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

®[IPUBOAMTH IpUMEPHl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MPAKTUYECKOIO
UCTIOJIb30BaHUSl (PM3MUYECKUX 3HAHWHA B TIOBCEIHEBHOW JKM3HM IS 00ECIICYCHUs
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro cojepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM M MyTEM CpaBHEHMs JONOJIHUTENBHBIX MCTOYHHMKOB BBIJCIATH
nH(pOpMaLIMIO, KOTOpas SIBJISIETCS IPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOIA;

® ICTIOJIb30BATh NP BBHIMOJHEHUM Y4YEOHBIX 3a/JlaHU HAy4YHO-TIONYJSIPHYIO JHUTEpATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuanbl, pecypcel cetu WHrepHer,
BJa/IeTh NpUEMAMHU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

eco3/aBaTh COOCTBEHHBIE IHCHbMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00oO0mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOMN
JeSITebHOCTH, TIPH 3TOM TPAMOTHO HCIIOJIB30BAaTh M3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

®IIpU BBHINOJHEHUH YYEOHBIX TPOEKTOB M HCCIEJOBAHUM (U3NYECKUX TMPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CJIEZIUTh 32 BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPaWBaTh
KOMMYHHUKAaTHBHOE B3aMMOJEHCTBHE, IPOSBIISiS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® ICTIOJIB30BATh TOHATHUSA: CHCTeMa OTcYéTa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBIDKEHUs, nedopmanus (ynpyras, miacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3K, ILEHTP
TSDKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, pPaBHOBECHE,
MEXaHWYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JAIIbHO3OPKOCTh, CIIEKTPhl HCIyCKaHWs W ToOrIonieHus, anbda, O6era- ¥ ramma-
U3JIy4€HHUS], U30TOIIbI, SACpHAst SHEPIeTHKA;

e pa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOIHOE MaICHHE T, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBHXKEHHUE, OTpPaKECHHE 3BYKa, MPSIMOJIUHEHHOE paCIpOCTPAHECHHE,
OTPa)KEHHUE U NPEJIOMIICHHUE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CIHEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHHEHYATOro CIEKTpa HU3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHNX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBIICHUE M3YYCHHBIX (DM3MYECKHUX SIBJICHUW B OKpYXKaromeMmM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: NMPHIMBEI U OTJIUBHI, JBIDKCHUE TUTAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JIBH)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tell,
ONTHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIBTPAPHUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PaAHUOAKTUBHOE W3JIyY€HHE TMPUPOIHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3IYYCHHUI HAa OPraHU3M 4eJlOBeKa), MPU 3TOM MEPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH CYINIECTBEHHBIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

® OTIMCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl U (DU3WYECKUE SIBIICHUSI, UCTIONB3YS (HU3UUECKUE
BEJTMYUHBI (CpPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIleHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJTHOTO MaJCHHsI, BeC Tella, UMIYIbC Tela, UMITYIIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprusi, TMOJHas MEXaHW4YecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3UUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHMHY C JIPYTUMH BEITWYHMHAMU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHHS M MPOIECCHI, UCIONb3Ysl 3aKOH
COXpPAHEHHUs HHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUST UMITYJIbCa,
3aKOHBI OTPAKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCcoBOTO UHCEN TMpU SACPHBIX peakuusX, NOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHUE;

® 00BSCHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEl, B TOM YHCIIE U B KOHTEKCTE CUTYaIIHid
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh NMPUUYUHHO-CIIEICTBEHHBIE CBSI3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 H3YyYEHHBIX
CBOWCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/1a4il (OMUPAOIIMECs HA CUCTeMY M3 2—3 ypaBHEHUM), HUCIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WU
U30BbITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIC Ul PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH TIOJIYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

® pacro3HaBaTh NpoOIEMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIH (PU3NIECKUX METOJOB,
UCIIOJIb3YSl OIKMCAHUE MCCIIECJOBAHUS, BBLACIATH IIPOBEPSEMOE IPEANIOIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IMOPSIKA IPOBEIEHUS HCCIEAOBAHUSA, MeNaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIIBITOB;

® [IPOBOJIUTH OIBITHI [0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TeJ
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUS SHEPruHu, 3aBUCHUMOCTH
nepuo/ia KojiebaHuil MPyKMHHOTO MAasITHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJEOAHUMN, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOMCTB H300pakeHHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeaMeTra B coOuparomie IuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3JIY4YEHHUS): CaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyYAOBaHMS, OTIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

® [IPOBOJUTH TNPH HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHUH, ONpEHeNsisi CpenHee
3HaYeHHEe H3MepAeMoil BelUYUHBbl ((POKYCHOE pacCTOSIHHE COOUparoie JIUH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

® [IPOBOJUTH HCCIIEIOBAaHME 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C HCIOIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JIBIKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHHM MaTeMaTH4ecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXEHHsI CBETa OT yrjia MaJeHUus U
yria IpeloMIIeHUsl OT yria MaJieHus): IIaHUPOBATh UCCIIENOBaHUE, CAMOCTOSITELHO
coOuparb yCTaHOBKY, (UKCUpOBaThb pE3yJibTaTbl IOJYYEHHOH  3aBHCHUMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJbTaTaM
UCCIIEI0BaHMS;

® [IPOBOJINTh KOCBEHHBIE W3MEpEeHUs (U3MYECKHX BENUYMH (CPEIHSS CKOPOCTh H
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOXPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTh, 4YacTOTa M TMepuoj KojeOaHWH MaTeMaTUYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass cujga CcoOMparomie JHH3bI, pPaJuOaKTUBHBIA (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY W BBHITIONHSTH
U3MEpEHUs, Cenys MPEAIOKEHHON MHCTPYKIIMH, BBIYUCISTh 3HAUCHUE BEIUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH
WU3MEPEHHUI;

ecoOMIOaTh TpaBWIA TEXHUKA O€30MacHOCTH mpu pabore ¢  gabOpaTOPHBIM
00opy0BaHUEM;

® pa3IM4yaTh OCHOBHBIE MMPU3HAKU H3YYCHHBIX (DU3UUECKUX MOJICICH: MaTepHalibHas TOYKa,
abCoNIOTHO TBEPAOE TEJO, TOYEUHBI MCTOYHHUK CBETa, Jy4, TOHKAas JIMH3a,
TUTaHeTapHasi MOZENb aTOMa, HYKJIOHHAs MOJIENIb AaTOMHOTO SIpa;



® XapaKTepU30BaTh MPUHIIUIIEI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha HX omnHucaHus (B TOM 4YHCIE: CHUIOMETP, NaTYMKU IOJIOKEHUs,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucnosib3ys 3HaHUS O
CBOICcTBax (hM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3Y4YEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB MPU PEUICHUH Y4eOHO-
MPAKTUYECKHUX 3a/lad, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®IPUBOJUTH MpUMEpPbl (HAXOOUTh HHGOPMALMIO O TpUMepax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUYCCKUX 3HAHWHA B TOBCEIHEBHOW JKM3HM s obOecredeHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO IOBEACHHS B
OKpYKalolllei cpee;

® OCYIIECTBIIATh TMOUCK HHpoOpManu ¢u3nyeckoro cojaepkanuss B VHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3arpoc, HAXOIUTh MYTH ONPEACICHUS
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMM HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

® ICTIOJIH30BATh TPH BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JINTEPATypy
(bU3NYECKOT0 COJEp)KAaHUsS, CIPABOUYHBIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIaJIeTh MpHEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeolOpa3oBaHUs HHPOpPMAIUMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE MH(POpPMAIUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEpKAHUS, NyOIMYHO MPEACTaBIAThH
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BATENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszaena (QU3MKd u
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpa
11 ®dusuka - HayKa 0 IPHPOJIC 1 Bubmmorexa LIOK
' K PUpon https://m.edsoo0.ru/7f416194
1.2 EctecTBeHHOHAYYHBIN METO TTO3HAHUS 0 bubnuorexa LIOK
' i s https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.3 o 1 1
VISHHCCIHE BEMHIHAL https://m.edso00.ru/7f416194
Hroro no pazneny 2
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 2 1
TposHHE Bellectra https://m.edso00.ru/7f416194
99 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHI] 5 bubmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEleCTBa 1 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6 OK
3.1 MexaHH4ecKoe OBIKEHIE 6 1 nosmotexa I

https://m.edso0.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

3.2 Hueprus, Macca, INIOTHOCTh 7 bubmmorexa LIOK
' IV, ’ https://m.edso0.ru/7f416194
bubmuoreka [JOK
: .B
33 Cuta. Brget cit o https://m.edsoo0.ru/7f416194
Wroro no pazueny 22
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 4 bubnuorexa [JOK
' TeJIaMH, JKUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
42 I 3 bubmuorexa [JOK
' ABJICHHC JRUAROCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Armoceproe Aasaerie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 10 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro 1o pasneny 23
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 2
> 460Ta ¥ MOIHOCTE https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTRE MERARHEMEAL 0 https://m.edsoo0.ru/7f416194
5.3 MexaHudecKkasi SHSPIHs 2 Bubmmorexa LIOK
' © euka SHep https://m.edsoo.ru/7f416194
Uroro no pazgeny 14
PesepBHOE Bpemst 2
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne /it P Konrtpoasnbie | Ipakruyeckue (1udpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. TensioBbIe IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 0 bubmmoreia LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 2 2
CIUIOBBIC HPOHECCt https://m.edsoo.ru/7f4181ce
Htoro no pazneny 21
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 6 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN ANEKTPUYECKUI TOK 21 1 6 h::psj.l:l;ll(r)rr]rlltjz(i.ru 17§4181ce
bu6mmoreka [JOK
2.3 M 7 2
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 0
JICKTPOMATHHTHAS HIY KA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 34
Pasznea 3. Paznen 3. CBeToBble sIBJICHUSA
3.1 Ucrounuku cBeta. PacipocTpaneHue cBera.
3.2 OtpakeHue cBeTa. 3aKOH OTPAXKEHUSI CBETA. 2



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

33 [Ipenomnenue cBera. 3aKOH IPEIIOMIICHUS 1
' CBETA.
3.4 JIunzel. U300paxeHue, raBaeMoe JTHH3O0M. 4 1
3.5 Onrtuyeckue mpuoophI
36 O6006menue Mmarepuana mo teme "CBeToBbIS 5
' aBiieHus"
Hroro 11
PezepBHOE BpeMms 2
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHn4eCcKOoe ABMXKCHHE U CITOCOOBI €ro 14 1 bubmnoreka IIOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.2 B i 17 1 1
SAMMOAICHCTBHE TeX https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 7 bubmorexa HOK
' p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 38
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nuorexa [IOK
2.1 M 5 1
CXAHHHCCKHE KONCOaNIA https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
2.2 M . 7 1
CXHHYCCKHE BOIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 12

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 14 bubnuoteka [JOK
' AJIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 14

Pa3gen 4. CBeToBbIe fIBJIEHUSA



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

but6mmoreka [IOK

41 3 3
AKOHB! PAcTIpOCTPAHEHIA CBETa https://m.edsoo.ru/7f41a4a6
4.2 Pasnoxxenue 6emoro cBera B CIIEKT 6 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
Paszgea 5. KBanTtoBble siBJIeHUA
51 CrtpoeHure aToMa U aTOMHOTO sijipa 9 bubnuorexa LOK
' p P https://m.edsoo.ru/7f41a4a6
53 S nepusbie peakiyn. Mcnonb30BaHUE YHEPTUA 9 bubnmnoreka [HOK
' ATOMHBIX SJIED. https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 18
Pa3znen 6. Crtpoenue u 3BOTIOIHA BCeJTCHHOM
6.1 CrtpoeHnue u 3BOIIOIUS BCEJIEHHOM
Uroro no pazgeny
Pa3nen 7. [loBTOPUTEIbHO-0000 1AM MOTY I
71 IToBTOpenue u 0600IIEHHE COEePIKAHUS 4 bu6muoreka [JOK
' Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 4
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

A.B.lMepbiwknH. dnsmka. 7 knacc. «dpoda», M., 2017.
A.B.MepbiwknH. dunsumka. 8 knacc. «Opodar», M., 2018.
A.B. NepbiwknH; E.M. I'yTHUK ®un3uka. 9 knacc.— M.: poda, 2015.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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bubmuoreka [{OK https://m.edsoo.ru
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