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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe HAa YpPOBHE OCHOBHOIO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoOHIENIMHM TNpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeesieHHe yueOHOTO MaTepuana 1o TojaaM
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 METOJUYECKON MOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOUIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MuUEcKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U ¢usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IperocTaBiseT Haubojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUS B CTPYKType oOuero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTB!
® HAy4YHO OOBSACHATH SIBJICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE U MCIOJIb30BaTh HAy4yHBbIE JOKa3aTelbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenoaasanust yueOHoro npenMera «®@usmka» B 00pa3oBaTeIbHBIX OPTaHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocselieHusi Poccuiickoit denepannn
(mpotoko ot 3 nexadbps 2019 r. Ne [IK-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HayYHOMY HW3YyUEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPYXKAIOLIUM SIBJICHUSIM;

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;

e Dpa3BUTHE INPEACTABICHUH O BO3MOXKHBIX c¢epax Oyaymied mnpodeccuoHaIbHON
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 pELICHHUsS NPOCTEHIINX pPacUyETHBIX 3a7ady C MCIOJb30BaHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
WU3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

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

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBOoAMTCS 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 HEJIEIIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYWUTENb JieJaeT BBHIOOP MPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

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

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHMUII.

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
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

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

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

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HEeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOTO MpUodopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenne TteMrepaTypbl NpH IIOMOIIM JKUAKOCTHOTO TEPMOMETpA U JaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CTpoeHue BelIeCTBA: aTOMbl W MOJEKYTbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

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

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCGHHE Ta30B, IKHAKOCTEH ©  TBEPABIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmonenne OpOyHOBCKOTO JIBHKCHHS.

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. OmbIThI IO HAOIOACHUIO TEIUIOBOTO PACIIUPEHUS T'a30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

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



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IIPU HEPABHOMEPHOM JIBMXKEHUU. Pacuér myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmronenue n3mMeHeHus: CKOPOCTH MPHU B3aUMOJICUCTBUU TEII.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
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
TIJIOCKOCTH.
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 COMPHUKACAIOIIUXCSA TOBEPXHOCTEM.

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
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rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe namieHue. [IpHuMHBI CylIecTBOBaHUS BO3IYIIHOM
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenue atmochepHOro aBlieHHs. 3aBHUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. 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 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.

Jlabopamopuusie pabomot 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 Tela.

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 €€
Ipy30H0AbEMHOCTH.

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

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 padbomot u onvimel.
1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU 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 IBJICHUS.
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 Ta3000pa3HOT0 COCTOSHHM BelecTBa. Kpucrammueckue 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.

Temmneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHS YacCTHIIL.
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. YiaenpHas TEIIOEMKOCTH BelIECTBAa. 1€IUIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBieHue M OTBEpJeBaHHUE KPUCTAUIMUYECKHUX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIIEPATyphl KHIICHUS 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 TEIJIOBBIX IIPOLIECCaX.

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.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

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

ok wn e

6. IlpoBepka ruMOTe3bl JHMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJOWMKAa >KUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH 3HEpruM Teja B pe3ysibTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOW IpH TEII000MEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Pazgen 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).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOTr0 3apsa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3amMbikaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TONYYEHHUS JJIEKTPUUYECKON JHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsIIOB.
[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. DJI€KTPOMAarHur.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HAlpaBJIEHHsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BO3SHUKHOBEHMUS.
. DIIEKTPOreHePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka u mpoBepka padoThI JIEKTPUUECKOHN MU MOCTOSHHOTO 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 MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CUIIbI TOKa IPH MapauIeIbHOM COCIUHEHUU 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] narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
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] anexkTpoaBUraTenbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

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

VYckopenue. PaBHoyckopeHHOE TpSIMOIHHEHHOE ABMkeHne. CBoboaHoe mageHne. OnbIThI
lanunes.

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

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHS CKOJIBKEHUS, Cujla TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts 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 U MoUHOCTb. Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

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

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHHU.

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 MPAMOIMHEHHOTO JBUXKEHUS.

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. 3aBHCHMOCTbH YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

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 onvimul.

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

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

3. OmpeneneHue yCKOpPEeHUs Teida NpPU PAaBHOYCKOPEHHOM JBM)KEHUHU I10 HAKIOHHOMN
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 OJMHAKOBBI.

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

7. OmnpeneneHue KOdPPHUIUEHTA TPEHUS CKOIBKEHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.
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9. Omnpenenenne pabOTBl CUJIBI TPEHUS IPU PABHOMEPHOM [BM)KEHUHM Tejla 110
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YOPYrOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOABMKHOTO U IMOABUKHOI'O OJIOKOB.

11. M3yueHue 3akOoHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
amMIuIUTYAa. MareMaTMYecKMil M NpPYXHUHHBIM MasTHUKU. [IpeBpalleHue 5>HEpruu Inpu
K0J1e0aTeNbHOM JIBUKECHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacnpocTpaHeHus. MexaHHuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

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

Hemoncmpayuu.

Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.

HaGnronenue koneGaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaO0nroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenuie 4aCTOThI U IEpUOAA KOJEOAHUNH MATEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHune YacTOTHI U TIepro/a KoJaeOaH i MPYy>KHHHOTO MasiTHUKA.

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

ok wn

4. VccnenoBaHue 3aBUCHMOCTH INepHoja KojeOaHUM MPYKUHHOTO MasTHUKA OT Macchl
rpysa.
5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMAarHuTHOE 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHBIX BOJH. Mcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJISE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopuvie pabomsl u onvimel.
1. H3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Paszpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3aKoH OTpakeHHUs CBETA.
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[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

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

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CliojkeHre CIIEeKTPaIbHBIX [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 GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwsie pabomot u onvimel.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT YyIJia MaIeHHs.
N3ydyenune xapakTepuCTHK N300paXXeHHUs MTpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n3o00paxeHUit C MOMOIIBIO COOMPAIOLIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 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
norJomenre ceera atoMoM. KBanTel. JIuHeluaTeie ClIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopzens aromHoro sapa. M3orombsl. PannoaktuBHBIE TpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31yYEHUN 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 usny4eHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

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

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEIHA3HAYEH [UIi CHUCTEeMaTU3aluu |
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, BHIOPABIINX STOT y4eOHBINA IPEAMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIEAOBAHMS SBICHHH MPHUPOIBI U TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBINA XapakTep JaHHOTO pa3felia pealns3yercs 3a CYET TOoro,
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;

UCIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeI0BaHUA (U3UUECKUX SIBJICHUH, B TOM 4HUCIE IS
MPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6paSOBaTeHBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

MIPOSIBJICHUE MHTEpeca K UCTOPHHM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (pu3muecKon
HayKW;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKCHUSM POCCUHCKUX YIEHBIX--(DU3HKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKICHHH OOIIECTBEHHO 3HAYHUMBIX M ATHUECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JTOCTHKEHUN (PU3UKH;

OCO3HaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B AEITEILHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

BOCIIPUATHE ICTETUUYECKUX KadecTB (PU3MUYECKOW HAyKu: €€ TapMOHHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 TO3HAHHUA:

OCO3HAaHWE IEHHOCTH (PU3NYCCKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIIIEH COCTABISIONIEH KYyIbTYpPHI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOIMOHAJIBLHOTO 0JIATOMOTYYHS:

OCO3HaHUE IIEHHOCTHU 0e30MacHOro 00pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaYKHOCTH TPaBUJI 0€30MaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ MMEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa peICKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOTO Ke
MpaBa y APyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

aKTUBHOE yJacTHe B PENICHHH IMPAKTUYCCKHX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alfy, TOopoJa, Kpasi) TEXHOJOTUYECKOW W  COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U ((PU3UIECKUX 3HAHUIA,

MHTEPEC K MPAKTUIECKOMY M3yUeHUIO TPodheccuil, CBsI3aHHBIX C PU3UKOM;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

OpUEHTAIMsl Ha TpPUMEHEHWEe (PHU3UYECKMX 3HAHWUH JUIS pelIeHds 3aqad B 00JacTu
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKH MX BO3MOXHBIX TOCIIEICTBUN
TUTSL OKPYXKAFOIIEeH Cpeibl;

OCO3HaHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U yTel UX pelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:
MOTPEOHOCTh BO B3aMMOJCHCTBUM TMpPU BBIIOJHEHUH UCCIEIOBAHUA M TMPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;
MoTpeOHOCT, B (OPMUPOBAHWUM HOBBIX 3HAHUH, B TOM 4YHucie (OPMYyIUpPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;
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e 0Oco3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKHY;

® [UIAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ CTPCMIICHHUC aHAJIM3UPOBATH U BBIABJIATL B3aMMOCBA3U ITPUPOEIL, O6H.[CCTB3, 1 DKOHOMHMKH, B
TOM YHUCJIE C UCITIOJIB30BaHNUEM (bl/ISI/ILIeCKI/IX 3HaHHI>i;

® OIICHKAa CBOMX JEHUCTBHM C Y4ETOM BIMSHUA Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocss Oyayr cpopMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAINU, OCHOBAHHUS Uil 0000IIECHHS
U CPaBHCHUS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (paKkTax, TaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IGCKI/IM SIBJICHUAM

BBbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HU3YUYCHUH (bHSI/I‘{eCKI/IX SIBJICHUN ©
nmponeccoB, JAcjaTb BbIBOJAbI € HCHOJbB30BAHUCM HACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pELICHUs, BbIOOp Hambosiee MOIXOASIIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECI0XHBIN
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYyITUpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh pa3lUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl NPU IOMCKE U O0TOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MPEIOKeHHON yueOHOM (hru3ndeckoi 3a1a4u;
aHAJIM3MPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATh MH(POPMAIHIO PA3THIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

15



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pelIaeMble 33/Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOW
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4 U MMOIepKaHue 01aroKenaTeIbHOCTH OOIICHHS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATHI BBITIOJIHECHHOI'O (1)I/I3I/I‘-IGCKOFO OInbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaHIIHOﬁ n HHI[HBHZIyaHLHOfI pa6OTI)I
NIPU PEUICHUU KOHKPETHOM (pu3ruecKoi mpoOIeMsl,

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTrMMHU YJICHAMHU KOMaH/bI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUINX ISl PELICHUs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX MNPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELLIEHUs B TPYIIIE, IPUHATHE PELICHUH IPYIIon);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alayl WU IJIaHa
UCCIICIOBAaHMUSl C Y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MpearaéMble BApUaHThl PELIEHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIlieHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTELJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ N3MEHEHNS,
OOBSACHATh MPHUYMHBI JOCTHXKEHUS (HEAOCTHIKEHMSI) pe3yJIbTaTOB JAESITebHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUii, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;
CTaBUThH ce€0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJE€ CIOpa MM JTUCKYCCHU HA HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpH pelmeHHH (U3NYECKUX 3a1ad WM B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.
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INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

UCIIONIb30BAaTh TMOHATHS: (M3WYECKHEe W XUMUYECKHE SBJICHHS, HAOIIOACHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIMHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJMHEWHOE),  TPaCKTOPHS,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ynpyras, IUIaCTUYECKasi), HEBECOMOCTD,
COOOIAOIINECS COCYIBI;

pasnuyats siBieHus (auddys3us, TeII0BOe IBMKEHUE YaCTULl BEIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NIBIKEHUE, MHEPIUs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TN C 3aKPeIyIEHHOW OChIO BpalleHMs, Iepefada AaBleHUS TBEPIABIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHHYECKOUM SHEPTUH) TI0 OIMMCAHUIO UX XapPAKTEPHBIX CBOMCTB H Ha OCHOBE OITBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YICHHBIX (DM3MUECKUX SBICHUH B OKPYKAIOIIEM MHpPE, B
TOM uucie (pU3MYecKue SBICHUS B TMPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B XKMBOW W HEXHBOW MpUpOJe, ACHCTBHE CHIIBI TPEHHS B MPHPOAE U
TEXHUKE, BIMSHUE aTMOC()EpPHOro JaBliCHHs] Ha XUBOW OpPTaHU3M, IUIaBaHHE PHIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHUIA,

OTIMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (pU3HUECKHE SBICHUS, UCTIONB3Ys (PH3MUECKUE
BEJIMYMHBI (Macca, 00bEM, TMIIOTHOCTh BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEIHSS
CKOPOCThb, CHJIa VYIPYrOCTH, CUJa TSDKECTH, BeC Tella, CWiIa TPEHHS, JaBlCHUE
(TBEpmoro Tema, KUIKOCTH, Ta3a), BHITAJKUBAIONIAs CUJIa, MEXaHUYecKas pabdora,
MOIITHOCTh, ITUIEYO CHJIBI, MOMEHT CHWJIBI, KO3(QHUIMEHT TIO0JIe3HOTO JeHCTBUS
MEXaHM3MOB, KUHETUUYECKAsi W MOTEHIUATIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIHHO
TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIB3yEMbIX BETUYNH, UX 0003HAYCHUS U STUHUIIBI
bu3nYeCKuX BEIMYUH, HAXOAWUThb (POpPMynbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMH BEIIMYMHAMH, CTPOUTH TpPapUKH H3YYCHHBIX 3aBHUCHMOCTEH
(bU3HYECKUX BEUYHH;

XapaKkTepru30BaTh CBOMCTBA Tel, (PU3WUECKUE SBJICHUS W TPOIECCH, HCIONB3Ys
MpaBuia CIOKEHUsI cuil (BAOJL OJHOM MpsiMoif), 3akoH ['yka, 3akoH I[lackans, 3akoH
Apxumena, TpaBUIO paBHOBECHS pbldyara (0JI0Ka), «30JI0TOE TMPABUIO» MEXAHUKH,
3aKOH COXPaHEHHMs MEXaHHMYECKOW DHEpPru¥, TpPH OTOM JaBaTh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE;

OO0BACHATh (U3UYECKUE SBJICHMS, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-
-CIIC/ICTBCHHBIE CBSI3H, CTPOUTh OOBSCHEHHE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOH Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (PU3MUECKUX SBICHUN, (U3MUYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;
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pemats pacuéTHble 3adadyd B 1—2 [EWCTBUSA, HCIONB3YysS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33/a4yu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYMHBI B (POPMYIBI U
MPOBOANTH PAcUEThl, HAXOIUTHh CIPABOYHBIC TaHHBIC, HCOOXOAMMBIC IS PEIICHUS
3a]a4, OLICHUBATh PEATUCTUYHOCTh MOTYyYCHHON (PU3UUECKOI BEIMYMHBL;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB, B OINHMCAHMM MCCIECAOBAHUS BBIJCIATh MPOBEPAEMOE IPEIINOI0KEHNE
(runotesy), pas3idyaTh U HWHTEPIPETHPOBATH MOJNYUYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, I€JaTh BHIBOJBI 10 €T0 Pe3yIbTaTaM;

IIPOBOAMTDH OMNBITHI MO HAONIONECHUIO (PU3NYECKUX SBJIICHUN WM (PU3NYECKUX CBONCTB
Tes:  (OPMYIHPOBATH TPOBEPSIEMbIE NPEANONOKEHUS, COOMPAaTh YCTaHOBKY W3
MIPEIOKEHHOTO 000PYIOBAHUS, 3aIUCHIBATH XOT OMBITA U (DOPMYJIUPOBATH BHIBOJIBL;
BBITIOJHATH NPSIMBIE U3MEPCHHSI PACCTOSIHHSI, BPEMEHHU, MacChl Tesia, 00bEMa, CHIIBI U
TEMIEPaTypbl C UCMOJIb30BAHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TpUOOPOB C YUETOM 33JaHHON aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHUIA;
MIPOBOJMTH MCCIIEOBAHUE 3aBHCHUMOCTU OJHOW (DPM3MUYECKO BEIUYHHBI OT APYroi C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYIIETOCS
T€la OT BPEMEHU JIBUKEHUS TeJla, CHIIbI TPEHUS CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TET M HE3aBUCHMOCTH CHJIBI TpPEHHUS OT IUIOUIad
COMPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YIJIMHEHHS MPYKUHBI, BHITATKUBAIOLICH
CHIBI OT O0BEMa MOTrPYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO IOIPYKEHO Teo,
YCIIOBUUM IJIaBaHUS TeJl, YCIOBUHA paBHOBECHS pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAHUM y4eOHOTO HCCIIEeNOBaHMUS, COOMpaTh YCTAHOBKY U  BBIMOJTHATH
U3MEpEeHUs, cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl MOJTYYEHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHUJE MPEAJIOKEHHBIX TabmuIl U rpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOro Tela, CHJIa TPEHUS CKOJIbXKEHHUS, JaBJI€HUE BO3/1yXa,
BBITAJIKMBAIOIIAsl CWJIA, JEHCTBYIOIIAss Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UITMEHT TOJIE3HOTO IEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIONKECHHON
WHCTPYKIIUU: TIPH BBITOJTHECHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTATBLHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE NICKOMOW BEJIMYUHBI;

coOnrofaTh TMpaBuia TEXHUKHM Oe30MacHOCTH TMpu  pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

YKa3bIBaTh TPUHIMUIBI JIEACTBHS TMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phlyar, MOJBHKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YUYEHHBIX MTPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha UX ONMCAaHMs (B TOM 4YHCIE: MOAMIUIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBaxX (PU3WUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢dusznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TPUMEPHl (HAaXOAUTh WHGOPMAIMIO O TpUMEPax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKA B TOBCEAHEBHOW >KM3HHM ISl OOECTIeueHUS
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0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHHS B
OKpYXKarolleH Cpese;

OCYILIECTBIISATh OTOOp HMCTOYHMKOB HH(popManuu B MHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IIyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON
WJIA MOXeET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpPHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MHCbMEHHBIE M YCTHBIE COOOIICHUsT HA OCHOBE 2—3
UCTOYHUKOB MH(POpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3y/bTaTax MPOEKTOB WU YUeOHBIX UCCIIEIOBaHU, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIM TOHATUHHBIM ammapar Kypca (DU3HKW,
COIPOBOKAATh BBICTYIIJICHUE NTPE3EHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHHEM IUIaHA
NEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh TPYIIIIHI,
BbICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K kxonny oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUIMUECKUEe U aMOp(QHBIE Tena,
HACBILECHHBI U HEHACBIILIEHHBIN I1ap, BIAXXHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, IIEKTPUUECKOE
MoJie, MPOBOJHUKMA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHI TOK, MarHUTHOE
T0JIE;

pasznuyath SBJIEHMS (TEIUIOBOE pacUIMpEeHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIA3ALNS (oTBEepaeBaHue), KUIICHHUE, TeIionepeaaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), DJICKTPHU3AlUs TeJ, B3aUMOJICHCTBHE
3apsiioB, JEUCTBUSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aMMOJICHCTBHE
MAarHuTOB, AEHCTBUE MATHUTHOTO IIOJ HA MPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIUSA) 1O OINHUCAHUIO HMX XapakTEepPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUTUX TaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckre SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KanWJUISIpPHBIE SIBJIEHUSI B TMPUPOJAE, KPUCTAIUIBI B mpupoae, uznydenue ComHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTPUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Mose 3emiid, Apeiid MOII0COB, POJb MAarHUTHOTO MOJS JJS KU3HH Ha
3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,
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OTIHMCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NIECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJWYECTBO TEIUIOTHI, YyHAeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJelbHas TEIUIOTa IUIABJIEHUSA, YAEJIbHas TEIJIOTa
napooOpa3oBaHus, yAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAalllMHBI, OTHOCHUTEJIbHASI BIAKHOCTH BO3/yXa, SJIEKTPUUECKHIMA
3apsif, cuja TOKa, OJIIGKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIECHHE IPOBOJHUKA,
yZI€JIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IpU
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHN CMBICI HWCHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEITMYHH, HAXOJIUTH (POPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYecCKHe SBJICHHUS M MPOLECCHl, HCIOIb3Ys
OCHOBHBI€ TIOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS BEIECTBa,
MPUHIMIT CYMEPIIO3UINK ToJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEeMaTU4YeCKOE BHIPAKCHUE;

OO0BSCHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaIui MIPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJICJACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 |—2 JIOTMYECKUX MIATOB C
ornopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBJICHUH, GU3NYECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YysA 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJauu
3aMUCHIBaTh KPAaTKOE YCJIOBHE, BBIABISTH HEIOCTATOK JAHHBIX JIJIS PEUICHUsS 3aJauu,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE /IS €€ pelIeHUs, POBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PpEHIUTh MPU TOMOIIU (HUIHIECKUX
METO/IOB,  MCHOJIb3ysd  ONHCAaHUE  HUCCJIEAOBAHUS,  BBIACHATH  MPOBEPSIEMOE
MPEANOIOKEHHE, OIEHUBATh MPABUIBHOCTh MOPSJIKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHI IO HAOTIOJAEHUIO (PU3HUECKUX SIBICHUN WU (PU3UIECKUX CBONCTB
Ten (KamwuIspHbIE SIBIIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSL U HATPEBAHUS IIPU U3JTYUYEHUU OT LIBETA
U3Ny4aronie (MOrjomaroieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIA[AA €€ TIOBEPXHOCTH, OJJICKTpHU3AIUsi Tel W
B3aUMOJICCTBUE DJIEKTPUUYECKUX 3apsiIOB, B3aMMOJICUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisl MATHUTHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh TMPOBEPSEMBIE TIPEINOIOKEHUs, CcOOUpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOTO O0OpyIOBaHUS, ONUCHIBATH XOJ OMbITa U
(dbopMyITHUpPOBaTH BHIBOIBI;

BBITMIOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3JyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIIOJIb30BAHMEM AHAJIOTOBBIX MPHUOOPOB U JIaTYMKOB
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¢bu3nyecKuX BENWYHH, CPAaBHMBATh pPE3yJbTaThl H3MEPEHUN C Y4E€TOM 3aJaHHOI
a0COJIIOTHOW MOTPEIIHOCTH;

IIPOBOJUTH HCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (DU3UYECKON BETUUMHBI OT JIPYrou C
UCTIOJIb30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb COMPOTHUBICHHS MPOBOJHUKA OT
€ro JUIMHBI, TJIOIIAIU MOMEPEYHOT0 CEYCHUS U YACIBHOIO CONPOTHUBIICHUS BEIIECTBA
MIPOBOJHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS Ha MPOBOJIHUKE,
UCCIICIOBAaHUE IIOCIIEIOBATEIbHOTO U TAapaJJIENbHOTO COECJUHEHUH MPOBOJHHUKOB):
IUITAHUPOBATh HCCIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICAYs
PeJIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3yNIbTAThl MOJTYYEHHON 3aBUCUMOCTU B BUJE
TabNIuI ¥ rpaduKoB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;

IIPOBOJUTH KOCBEHHBbIE H3MepeHUus (U3NYECKUX BENUYMH (yIelbHas TEII0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, Pa00OTa U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUH, U BEIYUCIISATH 3HAYCHUE BEITMYNHBI,

coOuoaTh TMpaBWjia TEXHUKH 0Oe30macHOCTH mpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS M3YYEHHBIX MPHUOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUA (B TOM YHCIE: CUCTEMa OTOILJICHHS JTOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYUK DIIEKTPUUYECKOU
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(IprMepBl), DJEKTPUYECKHUE MPEIOXPAHUTEIH, SJIEKTPOMArHHUT, JJIEKTPOJBHUIATENb
MOCTOSTHHOTO TOKa), HWCIOJB3ysd 3HAaHUS O CBOMCTBaX (DM3WYECKHX SIBICHUH U
HE00X0iuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOHCTBA M W3MEPUTENBHBIE MPUOOPHI 1O
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABHUTaTellb BHYTPEHHETO CTOpPAHMS, DJEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUUYECKHX IIETIeH C TOCIIe0BATENILHBIM U MapauIeIbHBIM COCTMHEHUEM
3JIEMEHTOB, pa3nyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETeH;
IPUBOJIUTH TpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O NpUMepax) MPaKTUYECKOTo
UCTIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIsl OOecredeHHs
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsI 3JIOpOBbSI H COOJNIOJCHUS HOPM OSKOJOTHYECKOTO TIOBEJCHHUS B
OKpYKarollleu cpee;

OCYIIECTBIISITh TOWCK HWH(OpManuu (U3NIECKOTo conepxanus B VHTepHeTe, Ha
OCHOBE WMEIOIMXCSA 3HAHUH M TYTEM CpaBHEHHS JIOTIOJHUTEIHLHBIX HCTOYHUKOB
BBIICTIITE MHGPOPMAIUIO, KOTOpasl SBISIETCS MPOTUBOPEUMBON HMIIM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BATh MPH BHIMOTHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYIISPHYIO JTUTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth HTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO371aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHMs, 0000Ias
UH(GOPMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHHS, B TOM YHCIIE
nyOMMYHO  TPEICTABISITH  PE3yJAbTaThl  MPOCKTHOW WM  UCCIIENOBATEIhCKOM
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JEeSITeIbHOCTH, TP 3TOM TPaMOTHO HCIOJIb30BaTh M3yYCHHBIH MOHATUIHBIN ammapar
Kypca (hU3MKH, COMTPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIIUCH;

IpPU BBIIOJHEHUH Y4YEOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3UYECKUX IPOILIECCOB
pacrpeaensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33a4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIBL, BbICTpauBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISE TOTOBHOCTh pPa3pemaTh KOH(IUKTHL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYETa, MaTepHalibHas TOYKa, TPACKTOpHUS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTbh U MEpPErpy3Ku, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTU TBEPAOrO Teja, paBHOBECHE,
MEXaHHYECKHE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWS W MOTJOILIeHHUs, anbda-, Oera- W ramma-
W3IJIy49CHHUS], U30TOIIbI, SACpPHAs SHEPTeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHE T, PABHOMEPHOE
JIBIDKEHHE T1I0 OKPY)KHOCTH, B3aUMOJICMCTBHE TE€J, pPEaKTUBHOE JBUKCHUE,
Kose0aTeNbHOE NIBIDKEHUE (3aTyXamlllue W BBIHYKIEHHBbIE KoeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXEHUE 3ByKa, NPSIMOJMHEWHOE pPaclpOCTPaHEHHUE,
OTpPa)KEHUE U NPEJIOMIICHHE CBETA, MI0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
0esoro cBeTa B CIIEKTP W CJIOXKEHWE CHEKTPAIbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTeCTBEHHAsI PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHHEHUATOr0 CIEKTpa H3IIy4EHUs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpY)KarolieM mMupe (B
TOM uucie (U3UYECKUE SIBICHHUS B MPHUPOJE: MPWIMBLI U OTJIUBBI, IBH)KCHHUE TUTAHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHHE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, IyHAaMH, 3XO, LBETa TeT,
ONTHYECKHWE SBIEHUS B  TMPHUPOAE, OHONOTHYECKOe  JEHCTBHUE  BUIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaTNOaKTUBHBINA
$OH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3IyYeHHUE TPUPOJHBIX MHHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyY€HH Ha OpraHU3M YE€JIOBEKa), IPU ITOM MEPEBOAUTH
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3NIECKUE
BEITMYUHBI (CPEIHsIST M1 MTHOBEHHAs CKOPOCTH Tejla MPU HEPAaBHOMEPHOM JIBHKCHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTrOCTH,
CWJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHWS, BEC Telld, UMITYJIhC Tela, UMITYIbC
CHWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTb, MTOTCHIIUATBHAS SHEPTUS TeJa, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIM, NOTEHIIMAIbHAS SHEPTHS CKATOU MPYKUHBI, KHHETHYECKas
SHEprus, MOJIHAs MEXaHW4YecKas SHEeprus, MEepuoj M 4YacToTa KoJieOaHWi, IIHHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIIOMIICHUS
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Cpefbl), PU ONUCAaHUM MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBI (DU3NYECKHX BEIHYMH, HAXOIUTHh (HOpPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKkTepu30BaTh CBOMCTBA Tel, PU3NUECKUE SBICHUS U MPOLECCH], UCIIONb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHI,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHbl OTPAKEHHUS M IPEIOMIIEHHS CBETA, 3aKOHbI COXPAHEHUS 3apsAIOBOr0 H
MaccoBOro 4YHCel TMpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (hU3HYECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATb  [PUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HEIOCTAIOIINME HWIIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
OPOBOIUTH PACUYETl M  OICHWBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS
(bu3nUecKoil BETUUNHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU IMOMOIIM (PHU3HUECKUX
METO/OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsEMOE
NpPENoNI0KEeHNE, OICHWBAaTh IPaBWIBHOCTh TOpPSJIKAa HPOBEIECHUS MCCIEeJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIOICHUI U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MasgTHUKA OT Macchl rpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTY/Abl MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE pacpoCcTpaHeHne
CBETa, pa3JIoO’KeHHUE Oelloro cBeTa B CIEKTpP, U3YYE€HHE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparonie JuH3e,
HaOJIOIGHNE CIUIONIHBIX M JIMHEWYaThIX CHEKTPOB H3IIyYEHHS): CAMOCTOSITENBHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 000PyA0BaHMS, OMIUCHIBATE X0 ONbITAa U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIHI;

IOPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OIpenenss cpenHee
3HaYeHHe u3MepsAeMoil BeNWYMHbl ((POKYyCHOE pacCTOsIHHE CcOoOUparonie JIMH3bI),
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEpPEHHH (3aBHCUMOCTh IyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHHUsS CBETa OT yrja HaJeHHs U
yIila NpeJoMIICHHs OT yIJa MajeHus): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY, (UKCHUpPOBAaTh pe3yJabTaTbl IOJIY4YEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKOB, AeTaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIC/IOBAHMS,
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IPOBOJIUTH KOCBEHHBIC HM3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJBXEHHUS, MEXaHHYecKas pabora u
MOIIIHOCTb, 4YacTOTa M Mepuoja KojeOaHUH MaTEMATUYECKOTO M IPYKUHHOIO
MasTHUKOB, ONTHYECKass CWIa COOMparomleld JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUS, Cenysl NMPEeAJIOKEHHON MHCTPYKLMH, BBIUUCIISITH 3HAUEHUE BEJIIMYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4ETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHHUI;

coOioaTh TMpaBWjia TEXHUKH Oe3o0macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJENed: MaTepualibHas
TOYKa, a0CONIOTHO TBEPJOE TEJIO, TOUYEUHbI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO SApa;

XapakTepu3oBaTh IPUHLUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AJATYUKHU [1OJIOKEHHUS,
pacCTOSIHUSA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOaINmapaT, ONTHIESCKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOX01UMble PU3NUECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOLIECCOB MPH PEHIEHUH y4eOHO--
MIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbI JUIsl OCTPOEHUSI MU300pak€HUN B IIOCKOM
3epKajie ¥ coOMparouieil TuH3e;

IPUBOJIUTH MpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH TpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMuy,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJIEHUS HOPM SKOJIOTHYECKOIO TIOBEJACHUS B
OKpYKarolllei cpere;

OCYILIECTBIIATh MOMCK HMHPOpManuu (¢u3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI MOMCKOBBIA 3ampoCc, HAaXOAUTh IYTH OIpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAHUU W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro Ccojaep)kaHus, CIpaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpHUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUHU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE M YCTHBIE COOOIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpKaHUs, MYOJUYHO TPEACTaBIAThH
pE3yJbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYCHHBIM TOHATUHHBIA ammapar u3ydyaemoro pasjena (u3uKd U
COIIPOBOKIATh BBICTYIUIEHHE IIPE3CHTAled ¢ Y4€TOM OCOOEHHOCTEH ayAauTOpUHu
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE HanpasJienust
Ne HaumenoBaHue pa3jiesioB u (undposbie) peanu3auuu
Kourposbnbie IIpakTHyeck-
n/n TeM MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE BOCIIUTATEJILHOIO
padoThI ue padboTsbl
pecypchl NOTeHnAaaa
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
11 @ 1 bu6mmoreka [IOK - HCHHOCTH
: W3HUKa - HayKa O MPUpPOJIe Hay4YHOTO
Ve PP https://m.edsoo.ru/7f416194 7
IIO3HaAHUA
12 @ 5 1 bu6mmoreka [IOK " HeHHOCTH
: W3UYECKUE BETUYMHBI HAy4YHOTO
https://m.edsoo.ru/7f416194 Y
IIO3HAHUA
- IEHHOCTH
13 EcTtecTBeHHOHAYYHBIN METOJ 5 1 bubnmoreka [IOK Haquoro.
. IIO3HaHU,
HO3HAHUS https://m.edsoo.ru/7f416194
- IATPUOTHUICCKOC
BOCIIMTAaHHEC
Wroro no pazneny 5
Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
51 C 1 bubnmoreka [JOK - HEHHOCTH
. TPOECHUE BEIIECTBA HAy4YHOTO
P B https://m.edsoo0.ru/7f416194 v
IIO3HAHUA
- IEHHOCTHU
JIBM>KE€HHE M B3aUMOJCHCTBHE bubmuoreka [JOK HayHaHoro
2.2 2 1 [IO3HAHUS,
YaCcTHI] BEIIECTBA https://m.edsoo0.ru/7f416194
- TPy10BOE
BOCIIMTAHHUEC
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- HICHHOCTHU

53 ArperatHbie COCTOSIHUS 5 bubnmoreka [JOK
. HAy4YHOI'O
BEIIIECTBA https://m.edso00.ru/7f416194 y
IIO3HAHUA
Hroro no pazgeny )
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
3.1 MexaHnueckoe IBUKEHUE 3 bubmorexa HOK H: ez::)):(;m
' A https://m.edso00.ru/7f416194 Y
IIO3HAHUA
- IEHHOCTH
3.2 Huepuums, Macca, INIOTHOCTD 5 bubmorexa [JOK E?)Z;:}?;:
' puHs, ’ https://m.edsoo.ru/7f416194 ’
- TPYI0BOE
BOCIIUTAHHUC
bubmuorexa [JOK - HCHHOCTH
3.3 Cumna. B 14
. BHARLCII https://m.edsoo.ru/7f416194 HAYAHOTO
IIO3HAHUA
Hroro no pazgeny 22
Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB
» I[egar)neHHe. l'ie;;enaqa naBgsHm . BuGmrorexa LOK ;{:;:;I;C;H
. TBEPILIMU TEIAMHU, JKUIKOCTIMU ]
 TasaMI https://m.edsoo.ru/7f416194 |~  iua
4.2 JlaBrieHME KUIKOCTH 6 Bubmmorexa LIOK - : eHHg C(T '
. H HOT"
g https://m.edso0.ru/7f416194 -
ITIO3HAHUA
bubnmoreka [JOK - HeHHocTH
4.3 A 6
TMOC(EpHOE TaBlICHUE https://m.edsoo0.ru/7f416194 HAYIHOTO
ITIO3HAHUA
4.4 JleficTBue )KUAKOCTH U Ta3a Ha 6 bu6mmorexa [IOK - MAaTPHOTHYECKOE

26



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

HOrpykEHHOE B HUX TEJIO https://m.edso0.ru/7f416194 BOCIIUTAHUE;
- TPY10BOE
BOCIIUTAHHUC
Hroro no pazgeny 21
Pasznea S. Pabora u MOIIHOCTH. JHEPrust
- HCHHOCTHU
5.1 PaGora 1 moutHOCTH 3 1 bubmmorexa [IOK HZ’“:OFOI
. TIO3HAHMUS,
H https://m.edso0.ru/7f416194
- TPYI0BOE
BOCIIUTAHHUC
- IEHHOCTH
bu6mmoreka [IOK HayHHoro
2 I1 1 :
> POCTBIC MEXAHHIMBL > https://m.edsoo0.ru/7f416194 HOSHAMIA
- TPyIOBOE
BOCIIUTAHHUC
- HCHHOCTHU
5.3 Mexanunueckas dDHEpPIrus 4 1 bubmorexa [JOK HaquOFO'
. IIO3HAaHUA,
p https://m.edso0.ru/7f416194
- TPY10BOE
BOCIIUTAHHUC
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 68 1

[NPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE HanpasJienust
HaumenoBaHue pa3jiesioB U (undposbie) peanu3auuu
Ne n/m Kounrpouabusie Ilpakruyeck-
TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe BOCIIUTATEIbHOIO
padoThI ue padboTsbl
pecypcsbl NMOTEeHIHAJIA
Pa3gen 1. TensioBbIe IBJICHUS
o - IEHHOCTU HAy4YHOI'O
CrpoeHnue u cBOMCTBa bubnnoreka [JOK i y
1.1 7 [IO3HAHUS;
BEIIECTBA https://m.edsoo.ru/7f4181ce
- ICHHOCTHU HAYYHOI'O
MO3HaHUA,
bubnuorexa [JOK - TPYI0BOE
1.2 TermoBsie IPOLIECCHI 21 2 2
P https://m.edsoo.ru/7f4181ce = Bocnuranwue;
- 9KOJIOTHYECKOE
BOCIIMTAHHEC
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIEC SIBJICHUSA
DIIEKTPUUYECKHE 3apsIIbl. - ICHHOCTH HAay4YHOTO
51 3 P P 7 bu6mmoreka [IOK HO3HANIS
. apsHKEHHBIE TeJa U X ,
P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICUCTBUE
- ICHHOCTHU HAYYHOI'O
[ToCTOAHHBIN JIEKTPUUECKUI bubnuotexa [JOK TIO3HAHWS,
2.2 20 1 7
TOK https://m.edsoo.ru/7f4181ce - TpymoBoe
BOCIIMTAHHUEC
- ICHHOCTHU HAYYHOI'O
bubnmoreka [JOK MO3HAHHS;
2.3 MarHuTHbIE SIBIICHUS 6 1 1 i

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

- TPyIOBOE
BOCIIUTAHUE
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- IATPUOTHUICCKOC

2.4 DIIeKTpOMAarHuTHas UH ust 4 1 bubmmorexa [IOK BOCIITAHHIC,
' P gk https://m.edso0.ru/7f4181ce = - EHHOCTH HAYHYHOTO
MO3HAHMUS,
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 11

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE HanpasJienust
HaumenoBaHue pa3jiesioB U (undposbie) peanu3auuu
Ne n/m Kounrpoabnbie IIpakruuec-
TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE BOCIIMTATEJILHOI0
padoThI KHe padoTbl
pecypchbl MOTEHIMAJIA
Pa3zgen 1. Mexann4deckue siBJICHUSA
Mexanuueckoe IBHKEHUE U bubnmoreka [IOK - IICHHOCTH HAyYHOI'O
11 10 1 1 .
CIIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6 MIO3HAaHUA,
12 B . 20 1 1 bubmuoreka [JOK - IIGHHOCTH HAYYHOTO
. 3alMOJECHCTBHE TN _
https://m.edsoo.ru/7f41a4a6 TIO3HAHUS,
- HCHHOCTHU Haquoro
bubmuorexa [JOK MO3HAHUS,
1.3 3aKOHBI COXpaHCHUSA 10 1 1 ’
P https://m.edsoo.ru/7f41a4a6 - Tpyd0BOE
BOCIIUTAHHUC
Hroro mo pazueny 40
Pa3nen 2. Mexannuyeckue Kojie0aHUs U BOJIHbI
- ICHHOCTHU HAYYHOI'O
bub6anorexa IIOK [IO3HAHUS,
2.1 Mexanunueckue KojaeOaHust 7 1 3 a
https://m.edsoo.ru/7f41a4a6 - TPy10BOE
BOCIIUTAHHUEC
- ICHHOCTHU HAYYHOI'O
bubnmoreka [JOK MO3HAHHS;
2.2 MexaHuueckre BOJIHEL. 3B 8 1 ’
Ve https://m.edsoo.ru/7f41a4a6 - DKOJIOTUYECKOE
BOCIIUTAHHUEC

Hroro no pasaeny

15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
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-IaTPUOTUYECKOC

31 DJIEKTPOMArHuTHOE MOJE U 6 bubnunoreka HOK BOCITMTaHHE;
' 9JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6 - UEHHOCTH HAYYHOIO
MO3HAHMUS,
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ AIBJIEHUSA
41 3aKoHBI pacpoOCTpaHEHUS 6 bubnmoreka [JOK - ICHHOCTH Hay4YHOT'O
' cBera https://m.edsoo.ru/7f41a4a6 ~ NO3HaHHS,
- HIEHHOCTH HAY4YHOT'O
MO3HaHUs,
bubnuorexa [JOK - TPYI0BOE
4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6
PO https://m.edsoo.ru/7f41a4a6  BocmuTanue;
- 5KOJIOTUYECKOE
BOCIIUTAaHUEC
43 Paznoxenue 6enoro ceera B 3 bubnuoreka [IOK ] HeHHOCT_H HayHoro
. MO3HaHUs,
CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanToBbI€ sIBJIEHUA
51 Hcnyckanue U MOIJIOICHUE 4 bubnuoreka [IOK ] HeHHOCT_H HAYAHOTO
. MO3HaHUs,
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
- ICHHOCTHU HAYYHOI'O
59 CTDhOCHIE ATOMEOLO N 5 bu6mmorexa [IOK MO3HAHMUS;
: TPOCHUE aTOMHOTO S
P P https://m.edsoo.ru/7f41a4a6 - TPy10BOE
BOCIIMTAHHUEC
53 q 7 bubnmnorexa [JOK - IATPHOTHUYECKOE
. €pHbIE peaKluu :
Hep peardt https://m.edsoo.ru/7f41a4a6  BOCHHUTaHHME;
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- IICHHOCTH HAyYHOTO
IMO3HAHUS,

- 9KOJIOTHYESCKOE
BOCIIUTAHUC

Hroro no pazneny 17

Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IUIT MOYIb

[ToBTropenue u 06o0IIEHNE

6.1 coJiepkaHus Kypca (PU3MKH 32 9
7-9 xnacc
Hroro no pazneny 9

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

- IICHHOCTH HAyYHOTO
MMO3HAHUA,

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» dusuka, 7 xknacc/ [epsimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBenienne»

» ®uswka, 8 xiacce/ [lepeimkun A.B., OOmIEcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axnnoneproe obmectBo «M3narenscTBo «IIpocsemnieHne»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'ytauk E.M., O01ecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «IPODAY»; Axkumonepnoe odmiectBo «M3marensctBo «IIpocBemenuey

* [Tepeimkun A.B. Coopauk 3ama4 o gusuke 7-9 xinace M3narenscrBo "Dk3amen”

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

O.N.I'pomueBa Metoanuaeckoe mocodue no ¢usuke kK yaueOHuky A.B.Ilepsimkuna Ousuka
7 Knacc; u31aTeiabcTBo "OKk3amen"

A.E.Mapon, E.A.Mapon CamocTOsATEIbHBIE M KOHTPOJIbHBIC padOTHI 7 Ki1acc;

u3natenscTBo "IlpocBemienue"”

INUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog/

https://educont.ru/

https://uchi.ru/homeworks/teacher
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