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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'PAMOTHOCTH OOYYalOIIMUXCS W OpraHu3aluio H3ydeHus (U3UKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHBIM  pe3yibTaraM  oOyueHHus, a  TakkKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUs MPEAMETHOTO COJEpKaHUs U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SBISIETCS CUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (pH3MuUEcKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MpeloCcTaBiseT HauOojee sCHble O0pas3lbl MPUMEHEHHS Hay4HOIo MeTojia
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IIPEIIOJAaracT OBJIAJACHUE CIENYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSACHATH SIBJICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHBIE U MCIOJIB30BaTh HAyuyHbIE JOKa3aTeNIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemeHneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HayYHOMY HW3YyUEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJICTABICHUA O HAyyHOM METOZAE TMO3HaHUS U (OPMHpPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

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



e (opMupoBaHHE MPEACTABICHUNA O PONIU (DU3UKHU IS PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

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

JocTiwkeHnne STHX Iefeil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

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

e [puoOpeTeHHe YMEHH ONMUCHIBaTh M OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

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

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

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

® 3HAKOMCTBO CO cepaMu podheCCUOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUeCcKOi HayKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBI XapaKTep, YUYWUTENb JIeJaeT BBHIOOP MPOBEACHUS J1a0OpaTOpHBIX paboT M
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 u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIHIIOTE3,

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 MPOIEAypa MPSIMbIX U3MEPEHHI aHAIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.

Omnpenenenue pasMepoB MalbIX TEN.

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

Pa3nen 2. [lepBonayaibHble CBeJeHUs 0 CTPOEHUH BelllecTBA.

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

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoynoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEMIECTBA: MPUTSIKEHHUE H
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

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

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

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



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

SlBnenve wHepnuu. 3aKOH 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.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenrie CKoOpoCTH NPSIMOJIMHEUHOTO JIBUKEHUS.

Haburonenue siBjaeHUs] UHEPIUH.

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 ABMXKEHMS (IIApUKa B KHUJAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

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

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
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4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUS (IedopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUYEHUA JaBieHus. [[aBienue raza. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackamsg. IlHeBMaTHdeckre MalIWHBI. 3aBHUCHMOCTH JABJICHHUS KHIAKOCTU OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmarommecs cocyapl.  [mapaBiaudeckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenune atmochepHOro aBlieHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenaua naBjieHUs KUJIKOCTHIO U Ta30M.
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.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTh
YacTH Telna.

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

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

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
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 npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHermueckas W TnOTeHIManbHas dHeprus. [IpeBpaiieHue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
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 ABJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUECKOM TEOpUU CTPOECHUS BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

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

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. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl 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 TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.
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 pabomol u onvimol.
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.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONW 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3ysbTare Telulonepeaadd u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE1 OT BEJINYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



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

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

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE, 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 MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOrO TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KUIKOCTH.
. ['a30BBbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MTOCTOSIHHBIX MarHuTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. 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 MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJIHUKYU U IUDJIEKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

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

pEe3UCTOpa U HANPSKEHUS 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 CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MJIYLIETr0 Yepe3 JaMIOYKy, OT HaIlpsKEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
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] anexTpoaBUraTeIbHON YCTAHOBKHY.
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 orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE aBukeHne. CBoOoaHOe mageHne. OmbIThI
lanunes.

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

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

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



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

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

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

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

OHCPIuun

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

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

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 NPSMOIMHEHHOTO IBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

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

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Tejla U IeHCTBYIOLIEH Ha HErO 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 IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

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

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH JIBMKEHUH TEJIa IO IEHCTBHEM TIPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

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

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

3. OmpeneneHue yCKOpPEeHUs Teida NPU PaBHOYCKOPEHHOM JBM)KEHUH IO HAKJIOHHOMH
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 KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

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

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.
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9. Omnpenenenne pabOThl CUJIBI TPEHUS MNP PABHOMEPHOM JIBUKEHHUU Tela I10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YOPYrOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOABMKHOTO U MOABUKHOI'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 BoJIH. [IposionbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 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 MOJIENHN).

Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenuie 4aCTOThI U IEpUOAA KOJEOAHUNH MATEMaTUYECKOTO MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMMOCTH NepHOAa KoJeOaHMH MOABELICHHOTO K HUTH Ipy3a 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, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TepuoJia KOJeOaHWW TPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ 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.
Hcnoap3oBaHue 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. CriojkeHne CeKTPalbHBIX I[BETOB.
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 paccenBarole 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 oab

HccnenoBaHue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOTO JIyda OT yIJia MaJIeHHs.
N3ydyenune xapakTepuCTHK N300paXXeHHUs MTpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o0paxeHnit C MOMOIIbIO COOMPAOLIEH JTUH3BI.

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 Mopens aromHoro siapa. M3orombsl. PannoaktuBHBIE mpeBpanieHus. 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. JIeMcTBHA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

ok wn

CrexTpbl U3J1y4€HUs U TOTJIOIIEHNUS.
CHeKTphl pa3aMYHBIX I'a30B.
CnekTp Boaopoaa.
Habmonenue TpexoB B kamepe Buibcona.
Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.
Perucrpanus usiny4eHus NpUpOJHBIX MUHEPAJIOB U IIPOAYKTOB.
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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 AN MOLYIb.

[ToBTOpUTENEHO-0000MIAIONIMI  MOAYNIb MpEIHA3HAYeH JUIA CHUCTEMAaTHU3alud 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, BHIOPABIINX STOT Y4eOHBIN MpEaMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB WCCIICIOBAHHS SIBJICHUW TPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJICHHS, IPUMCHSS ITOJTYYCHHBIC 3HAHUS,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBINA XapakTep JAaHHOTO pa3fiesia peanu3yercs 3a CYET 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;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUA (U3NYECKUX SBICHHM, B TOM 4YUCIE IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampUMep, MPAKTUYECKOTO HCIOIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPTUU HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.
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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 IMYHOCTHBIX, MCTAITPCAMETHBIX U IIPECIMETHBIX O6paSOBaTCJ'IBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

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

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

MPOSIBJICHWE MHTEpeca K MCTOPHUH U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (pu3mueckont
HayKW;

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

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

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKICHHH OOIIECTBEHHO 3HAYMUMBIX M ATHUECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (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 MO3HAHHUA:

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

pa3BUTHE HAYYHOU TF0O03HATEIHLHOCTH, HHTEPECA K HUCCIEI0BATENIbCKON AeSITENEHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArOMOTYYHsI:

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

c(hOpMHUPOBAHHOCTH HaBbIKa PeQIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAKOTO Ke
MpaBa y APyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

aKTUBHOE yJacTHe B PENICHHH IMPAKTUYCCKHX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alfi, TOopoJa, Kpas) TEXHOJOTHYECKOW U  COIMAIbHOW  HAMpaBICHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U ((PU3UIECKUX 3HAHUIA,

MHTEpPEC K MPAKTUIECKOMY U3YUEHHIO PO eccHii, CBSI3aHHBIX ¢ (PU3UKOIA;

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 TTI00aThbHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X pelIeHUS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:
MOTPEOHOCT, BO B3aUMOJCHCTBUM TpPU BBIIOJHEHUM MCCIEAOBAHUA U IPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

MOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITEIbHOCTD;
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 MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUH;

¢ CTPCMIICHHUC aHAJIM3UPOBATH U BBIABJIATL B3aMMOCBA3U ITPUPOEIL, O6IJ_I€CTBa U 3KOHOMUKH, B

TOM YHUCJIE C UCITIOJIB30BaHNUEM (bl/ISI/ILIeCKI/IX 3HaHHI>'I;

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

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO O0OILEro
oOpa3oBanusi y oOyuatomerocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHHUS
U CPaBHCHUS;

BBISIBJISATh 3aKOHOMEPHOCTU U NMPOTUBOPEUHS B pacCMaTpUBaeMBbIX (akTax, JaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3HUYECKUM SIBIICHUSIM;

BBbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HU3YUYCHUH (bHSI/I‘{eCKI/IX SIBJICHUN ©
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3AX (PU3NUYECKUX BEJINYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

MCII0JIb30BaTh BOIPOCHI KAK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECI0XHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

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

MIPOTHO3MPOBATh BO3MOXKHOE JIalbHEIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPETOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh pa3lUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl NPU IOMCKE U O0TOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1aun;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MHPOPMAIHIO PA3IUIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B Xoae oOCyxaeHusi y4eOHOro marepuaia, pe3yjibTaToB JabOpaTOpPHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HICH,
HalleJIeHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeTbHOCTH OOIeHNS;
COIIOCTABJISITb CBOU CYXKACHUA C CYXIACHHUAMU OPYrux YYaCTHHKOB Jualiora,
OOHApY>KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTAThL BBIITOJIHEHHOI'O (1)I/I3I/I'~I€CKOI‘O OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCUMYIICCTBA KOMaHIIHOﬁ n HHI[HBHIIyaJILHOfI pa60TbI
IPU PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

MNpUHHUMAThL LCJIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINIOJIHATh CBOIO 4YacTh pabOThI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KayeCTBO CBOEro BKJI3Ja B OOMMA MNPOXYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aMMOICHCTBHSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUE€OHBIX CUTYaAIUSX, TPEOYIOIIMX Ui peIICHHs
(bu3nyecKuX 3HaAHMI;

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

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alayl WU IJIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpearaéMble BApUaHThl PELIEHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTELJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ N3MEHEHNS,
OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;
BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BHIMOJIHEHUS (U3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;
CTaBUThH ce€0s1 Ha MECTO APYroro YejoBeKa B XOJe CIOopa WM JTUCKYCCUU Ha HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
NpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.
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IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIONIb30BAaTh TMOHATHS: (U3MUYECKUEe W XUMHYCCKHE SBJICHHS, HAOIIOJICHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, eIUHUIBI (PU3NUYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3Hoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOJICHCTBYOIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IBI;

paznuuath siBieHus (auddys3us, TEI0BOE IBUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIUs, B3aHUMOJCICTBHE Tel, paBHOBECHE
TBEPABIX TeJI C 3aKpEeIUIEHHOW OChIO BpAalleHMs, Iepefada JAaBieHUs TBEPIAbIMU
TEJIaMH, KUAKOCTSMH M ra3aMH, aTMOC(EpHOE JaBlIeHUE, INIABAaHUE Tell, IPEBPALICHUS
MEXaHMYECKOM HEPTUH) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOILIEM MHUpE, B
TOM uucie (pU3MYecKHe SIBICHUS B MPUPOJE: MPUMEPHl ABMKEHUS C Pa3THUHBIMH
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHMS B IPUPOJLE U
TEXHHUKE, BJIMSHUE aTMOC(EPHOTO JABIICHUS HA XUBOW OPraHu3M, IUIaBaHUE PhIO,
pplYard B TeJe YelOBEeKa, MPU STOM MEPEBOJUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHUIA,

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3UYECKHUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEHHSS
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tela, Cuja TPEHUs, JIaBJICHUE
(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 BETMYNH, X 0003HAYCHUS U €IUHUIIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMyIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMH BEIWYMHAMH, CTPOUTh TpadUKU H3YYCHHBIX 3aBUCHMOCTEH
(buU3HYECKUX BENYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKUe SBICHUS W MPOLIECCHI, HCIONb3YS
npaBujIa CJIOKEHMs CUJ (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHUsi MEXaHWYECKOM HHEepruu, TMpU OTOM JlaBaTb CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATH M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBICHATh (M3MYECKUE SIBJICHUS, TMPOIECChl W CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH MPUUMHHO-
-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIaroB ¢ OMOPOH Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3MUYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3aaud B 1—2 JCHCTBUA, WCHONB3Yysd 3aKOHBI M (HOPMYJIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJa4uu
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYMHBI B (POPMYIBI U
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MPOBOAMUTH PAcu€Thl, HAXOJIUTh CIPABOYHBIE JaHHBbIC, HEOOXOTUMBIEC Ui PEIlEeHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETMUHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO PELIUTh IPU IMOMOIIU (PUIUIECKUX
METO/JOB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pas3idyaTh U HHTEPIPETUPOBATH IMOJIYUYEHHBIM pe3yibTaT, HaXOIUTh
OIIMOKHU B XOJI€ OIBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yibTaTaM;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3aMUCHIBATH XO/1 OIBITA U (POPMYITUPOBATH BHIBOJIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aIHMCHIBATH
MOKAa3aHUsI TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPEHUIA;
IPOBOJUTH MCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYroil C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH TEd W HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOMIAAU
CONPUKOCHOBEHUS TEJI, CWIIBl YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BUJAE MNPEIJIOKEHHBIX TaOMUI] U TpadHKOB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIIECI0BAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIIAS CHJIA, JEHCTBYIOIAs Ha IMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl MpPeaoKEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTe ¢ J1abopaTOpHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHHA (B TOM YHCIE: MOALIMIHHUKH, YCTPOMCTBO
BOJONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAcCOC,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJEHUS HOPM OSKOJIOTUYECKOTO TIOBEJCHHS B
OKpYKalollleil cpee;
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OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAS SIBJISETCS MPOTHBOPEUYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUSI O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IIPH ITOM
IrpaMOTHO HWCHOJB30BAaTh M3yYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y O0OYUAIOIINXCS YMEHUH:

UCIIONIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPUCTAIIMYECKHE M aMop(HBIE Tela,
HACHIIIEHHBI W HEHACBIIICHHBIN Tap, BIAKHOCTh BO3yXa, TEMIepaTypa, BHYTPEHHSIS
DHEPTHs, TEIJIOBOM JBUTATEIb, JIEMEHTAPHBIA AIIEKTPHUECKUH 3apsi, AIIEKTPUIECKOe
1oje, MPOBOAHUKU M JUAJIEKTPUKH, IOCTOSHHBIN AJIEKTPUYECKHH TOK, MarHuTHOE
noJe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terionepenada, TEIIoBOe
paBHOBECHE, CMauyMBaHHE, KalWUISPHbIE SBIEHUS, HCIApeHHue, KOHICHCAIMs,
IUTaBJICHWe,  KpUCTauuM3anmus  (OTBEpJeBaHME),  KUIEHHWE,  TeIulonepenada
(TETUTOMPOBOHOCTD, KOHBEKIIWS, W3IYyUCHHE), DIEKTPU3ALUS TeJ, B3aHMMOJCHCTBHE
3aps/i0B, JEWCTBUS 3JEKTPUUYECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3auMoJieiicTBHE
MarHuTOB, JAEUCTBHE MAarHUTHOTO IOJIA HA MPOBOJAHHMK C TOKOM, DJIEKTPOMAarHUTHas
WHAYKIMS) TI0 ONMCAHUI0 WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HYECKOE SIBIICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Yncie (GU3NYECKHe SBICHUS B TMPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE ABJICHUS B NPUPOAE, KPUCTALUIBI B mpupoze, uznydenue ColnHIua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJNIEKTPUUECKUE SIBICHUST B  aTtMocepe, DIIEKTPHUECTBO IKHBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid NOJII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OTMCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBICHUS, UCIIONB3Ys (U3NYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS ODHEPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJeibHas TEIUIOTa IUIABJICHUSA, YAeNbHas TEeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
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JICMCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO31yXa, JIEKTPUYECKHUI
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIIpsDKEHHWE, COINPOTUBIEHUE IPOBOJIHUKA,
yZIE€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IpU
ONMHMCAHUU TMPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCIHOJIB3yEeMbIX BEJIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKkTepu30oBaTh CBOMCTBA Tel, (PU3MUYECKUE SBICHUS M TPOLECCH, HCHOJIb3YA
OCHOBHBIE€ TIOJIOXKEHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOPUU CTPOEHHS BEIECTBA,
IOPUHLIMIT CYNEPHO3UIMK ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ans ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH COXpaHEHHUs
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3aIHCHIBATH €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

OOBSICHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adyd B 23 JICHCTBHS, HCIONB3YS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3alMChIBaTh KPATKOE YCJIOBME, BBIABIIATH HENOCTATOK AAHHBIX AJIS PELICHMs 3a/1adH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIs €€ pelIeHus, IPOBOJUTh Pacu&éThl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NpPOOJEMbI, KOTOpPblE MOXKHO pEUIMTh NPU MOMOIIM (PU3MUECKUX
METOJIOB,  MCIONb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh MPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JienaTh BbIBOJBL;

IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tesl (KamWwUISpHbIE SIBIEHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JAyXa OT ero o0Obéma,
TEMIIEPATYPbI, CKOPOCTH TPOIIEcCca OCTHIBAHUS U HarPEBAHUS MPU U3ITyYEHUH OT LIBETa
W3IIydaromnie  (TOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI  OT
TEMIEPATYPbl JKUIAKOCTM UM IUIOIIAAU €€ IIOBEPXHOCTH, OJJIEKTpHU3alMs Tel H
B3aMMOJIEMCTBUE DIIEKTPUUECKUX 3apsiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (OpMyIHpoBaTh MpOBEpseMble IPEINOJIOKEeHHUsS, coOUpaTh
YCTQHOBKY M3 MPEUIOKEHHOIO0  00OpyJOBaHMs, ONUCHIBATH XOA OIBITa U
(GbopMyIHpOBaTH BHIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3yXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAaHHEM aHAJOrOBBIX NMPUOOPOB M JATUYHUKOB
bu3nyecKux BEIWYHH, CPaBHMBATh pPE3YJIbTaThl H3MEpPEHUNl ¢ y4€TOM 3aJaHHOI
abCOIIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
MCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCHUMOCTb COIPOTUBIICHUS NPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELECTBA
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IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 MPOBOJHUK, OT HANPSDKEHUS HAa TPOBOJIHUKE,
UCCJIEJOBAaHHUE TI0CJIEI0OBATEIbHOTO W IApAJUIEIBHOTO COEJUHEHUM MPOBOJIHUKOB):
IUIAHUPOBATh HCCIEOBaHUEe, cOOMPATh YCTAHOBKY W BBIIOJHATH U3MEPEHUS, CIEHYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIEI0OBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpEHUs (HU3UYECKUX BEIMUYUH (yIesbHas TEIIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOUpaThb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

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

XapakTepu30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € OHNOpPOH Ha MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUUK 3JIEKTPHUUECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPHOOPHI
(mpuMmepbl), 3JEKTPUUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEIb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U
Heo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTblE TEXHMUYECKHE YCTPOMCTBA M H3MEPUTENIbHbIE NMPUOOPHI IO
CXEMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCTaT), COCTaBIATh
CXEMBbI 3JIEKTPUUYECKUX LTl C MOCIeN0BaTeNbHbIM U NapauleIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX IIeTIeH;
IPUBOJIUTH MpUMEPHl (HAXOIUTh HHPOpPMAIMI0 O NpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM AN oOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleu cpee;

OCYIIECTBIIATh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(OPMALIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBON HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH y4eOHBIX 33JJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJep)KaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpHUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpazoBaHus HHGOpMalUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MHCHMEHHBIE M KpAaTKUE YCTHBIE cOOOIIeHus, o00oO0mIas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BAaTENIbCKOU
NESITeIbHOCTH, NIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATUIHBIN amnmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE IIPE3EHTALEH;

IOpU BBIIOJHEHUHM YYEOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3MUECKUX IPOLIECCOB
pacripenenaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMH 33JadyaMH,
CIICIUTh 32 BBIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
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OLICHUBATh COOCTBEHHBIN BKJI1a[ B JCATCIBHOCTD T'PYIIIIEGL, BBICTpanBaTh
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, MPOABJIAA TOTOBHOCTL pa3pCulaTb KOH(bJII/IKTLI.

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

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTCuUéTa, MaTepualbHasg TOYKa, TPACKTOpUs,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKue KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPHl HUCITyCKaHHWsI M IOTJIOIICHUs, anbga-, Oera- U Tramma-
U3JTy4EeHUs], U30TOIIbI, SACPHAs SHEPIETUKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Ta/ICHHE TEJI, pABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JIBUKECHHE,
Kose0aTeIbHOE JIBIDKEHUE (3aTyXamwllue M BBIHY)KIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXEHHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHHEHUATOr0 CIEKTpa HU3JIy4EHUs)
[0 OINHMCAHUIO HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM Mupe (B
TOM 4yHcie (U3NUECKUEe SBJICHUS B NPUPOJE: MPUIUBBI U OTIUBBI, IBM)KEHUE IUIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEll,
ONTUYECKHUE  SBJIEHUS B  MPUPOAE, OHOJOTMYECKOe  JEHCTBUE  BUIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPAaJUOAKTUBHOE MW3JIydYeHHE MPHUPOJHBIX MUHEPAIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYCHH Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTNMCHIBATh U3yYEHHbIE CBOMCTBA T€l U (PU3NYECKHUE SBICHUS, UCIONB3YS (PU3NYECKUE
BEJIMYMHBI (CpPEeIHSss U MTHOBEHHAs CKOPOCTb Tella IPU HEPAaBHOMEPHOM JABH)KEHUU,
YCKOpEHUE, MEpPEMEILEHNE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMsS, CHJIa YNPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs, BEC Tesla, UMIYJIbC TEJa, UMITYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs C)KAaTOM MPYKUHBI, KUHETHYeCcKast
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTelb MPEIOMIICHUS
Cpelpl), MPH OMHCAHUU NMPABUIBLHO TPAKTOBATh (DPU3MUECKHI CMBICI HCIOIb3YEMbBIX
BEJIMYMH, O0O3HAuUeHUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MYECKUX BETUUMH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYNEPIO3ULUU CHI,
IPUHLIMII OTHOCUTENbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPAKEHMsI M MPEIOMIIEHHMSI CBETA, 3aKOHbl COXPAHEHHUs 3apsAJ0BOr0 H
MaccoBOro 4YHcCel MpU SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3HUYECKHE IMPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABISATH  IPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3aa4M (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Y
3aKOHBl M (DOpMysbl, CBs3bIBarOlLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIu3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HENOCTAIOIIME HWIIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC MJISI PEIICHUS,
IPOBOAMTH pAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOI'O 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIHA (PHU3HUECKUX
METOOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
IPEJIIOJIOKEHNE, OLIEHWBATh IPABWJIBHOCTh IOpPSAKAa IPOBEICHUS HCCIEA0BaHUSA,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U >KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pa3JIO’KEHHUE Oelloro cBeTa B CIEKTpP, U3YUYEHHE CBOICTB H300pakeHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHs IMpeiMera B coOuparouieil JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 000PyA0BaHMS, ONUCHIBATH X0 ONbITAa U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

NPOBOJIUTH TPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX H3MEPEHUH, ONpeAessisi CpeaHee
3HaYeHHe H3MepsaeMoill BelWYUHBI ((POKYCHOE pacCTOsIHHME CcOOUparoie JIMH3bI),
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NpSMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KoleOaHud MaTreMaTHu4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOIO Ma/eHus,
KECTKOCTh NMPYXKHUHBI, KOIQ(OULIMEHT TPEHUS CKOJIbKEHHs, MEXaHW4ecKas paboTa u
MOIIHOCTb, 4YacTOTa M MEpHoA KoleOaHWH MaTeMaTHYeCKOro U MPYKUHHOTO
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MasTHUKOB, ONTHYECKass Ccujga coOWparomed JIMH3bI, pPaguOaKTUBHBIA  (POH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIOIHATH
U3MEpEHUS, Cenysl NMPEeAJIOKEHHON MHCTPYKLMH, BBIUUCIISTH 3HAUEHUE BEJIIMYUHBI U
aHAJM3UPOBaTh IIOJIyYEHHBIE pEe3yJabTaTbl C Y4ETOM 3aJaHHOM IOIPEIIHOCTH
HM3MEPEHHUI;

coOuoaTh MpaBWJa TEXHUKM Oe30macHOCTH Ipu paboTre ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TEJO, TOUYEUHBI MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOT'O Spa;

XapaKkTepu30BaTh MPUHIUNBI JCHCTBUS H3YYEHHBIX MPHOOPOB U TEXHHYECKUX
YCTPOMCTB C ONOPOIl HAa UX ONUCAHUS (B TOM YHUCIIE: CIUJIOMETP, JATUYMKHU MOJIOKEHNUS,
pacCTOSHUS U YCKOPEHMS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToanmnapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), uCHoOnb3ys 3HaHHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX IPOLIECCOB NMPH PEHICHUH y4eOHO--
NPAaKTUYECKHUX 3ajlay, ONTUYECKUE CXEMbI JJIs MOCTPOEHHsSI M300paKEHUH B IIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJHEBHOW KM3HM AN oOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpudopaMu MU TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3J0pPOBbsi M COOJIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleu cpee;

OCYIIECTBIISATh TMOUCK UWHpopManuu @usndyeckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAIMM Ha OCHOBE UMEIOIIMXCS 3HaHUH ¢
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOUYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJI/IeTh NMpHUEMAMU KOHCIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus HMHGOpPMAIUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUSI HA OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (PHU3MUECKOTO COJAEpKaHMs, MyOIMYHO MPEACTaBIATH
pe3yNbTaThl MPOEKTHOW WM HUCCIEeI0BATENIbCKONW EATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAled ¢ Y4€ToM OCOOEHHOCTEeH ayAauTOpuu
CBEPCTHUKOB.

24



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBanue pasjesioB u Konr IpakTn
n/n TeM MPOrpaMmbl Bcero posabHble UeckHe
padoThI padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

HanpasJjienusi peajm3anuu
BOCIIUTATEIbHOIO
NOTeHIHAJIA

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MUpa

duzuka 7 xinacc
OI'AOY JIIO «AxkaneMus

- HCHHOCTH HAY4YHOT'O ITO3HAaHUA

1.1 ®dusuka - HayKa 0 MpUPoJe 1 VT —
Poccuny
duzuka 7 - HIEHHOCTH Hay4YHOTO ITO3HAHUS
1.2 dusnyeckue BEITUYNHBI 2 1
000 «CoepObpazoBaHue»
®usnka 7 kiace - IEHHOCTH Hay4YHOT'O NTO3HAHUS,;
13 ECTGCTBGHHOHayIIHBIﬁ METOJI 5 1 OIrAOY I[HO «AxameMus - IaTPUOTHYIECKOE BOCIIUTAaHHUE
' MMO3HAHMS MuHnpocBeneHus
Poccuny
Wroro no pazaeny 5
Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
(DI/I3I/IK3, 7 KJ1aCccC - ICHHOCTHU HAYYHOT'O NO3HAHUA
®OI'AOY JI1I0 «AxaneMus
2.1 Crpoenue BemecTBa 1
MuHnpocsenieHus
Poccuny
Ny dusuka 7 kinacc - [IGHHOCTH HAYYHOTO TIO3HAHWS,
2.2 JBIDKCHHC 1 B3AHMOJCHCTBHE 2 1 ®OI'AOY JI1IO «AxaneMus - TpyZlOBOE BOCIIUTAHKE

JacTul BEIICCTBA

MI/IHHpOCB CIICHUA
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Poccun»

ArperatHble COCTOSIHUS ®usuka 7 - IEHHOCTH HAy4YHOTO TIO3HAHUS
2.3 2
BEIIIECTBA 000 «CobepObpazoBanue
Hroro no pazgeny )
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
q)I/ISI/IKa 7 KJ1accC - ICHHOCTU HAYYHOT'O MO3HAHHUA
OIr'AOY JIIO «Axanemus
3.1 MexaHn4deckoe IBUKEHNE 3
MuHIpocBeneHus
Poccuny
duszuxka 7 - [ICHHOCTH HaYYHOT'O TIO3HAHUS;
3.2 Wuepnus, macca, II0THOCTh 5
000 «CoepObpazoBanue» - TPYA0BOC BOCITUTAHUC
dusuka 7 xiacc - LICHHOCTU HAy4YHOT'O O3HAHUS
DI'AOY 1O «Axanemust
3.3 Cuia. Bunsr e 14 A
MuHnpocsenieHus
Poccuny
Hroro no paszneny 22

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

[asnenue. Ilepenaua naBnenus

dusuka 7 xknacc
OI'AOY JI10 «AxkaneMus

- ICHHOCTHU HAYYHOTO MO3HAHUA

4.1 TBEPJABIMU TEJIAMHU, KUIKOCTIMU 3

MuHnpocBemeHus
U razaMu

Poccuny
®usnka 7 Kiaace - IICHHOCTH HAYYHOTO TO3HAHUS
®I'AOY JI1IO «AxaneMus

4.2 JlaBiaeHHe KUJIKOCTH 6
MuHnpoCBeeHus
Poccuny

4.3 ATMOC]epHOE TaBICHHE 6 ®dusnka 7 - IICHHOCTH HaYYHOTO MMO3HAHUS
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000 «CoepOobpazoBanue»

JlelicTBUE )KUJIKOCTHU U ra3za Ha

dusuka 7 kiacce
OI'AOY JIIO «Axanemus

- IAaTPUOTHYIECKOEC BOCIIUTAHUEC,
- TPYAOBOE€ BOCIIUTAHUE

4.4 6
MOrPYKEHHOE B HUX TEJO MuHnpocBemeHus
Poccun»
Wroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
®dusuka 7 - ICHHOCTH HAay4YHOT'O MO3HAHHS,
5.1 PaGora 1 moutHOCTH 3
000 «CoepObpazoBaHue» - TPYI0BOC BOCTIUTAHUC
®usnka 7 Kiace - IICHHOCTH HAyYHOTO TIO3HAHUS,
Or'AOY HIIO «Akanemust - TPyAOBOC BOCIINTaHHE
5.2 [IpocThie MexaHU3MBI 5
MuHnpocsenieHus
Poccun»
®usnka 7 Kiace - IICHHOCTH HAYyYHOTO TIO3HAHUS,
OT'AOY AIIO «Axanemust - TPYAOBOE BOCIIMTaHHE
5.3 MexaHudeckasi JHepTusi 4
MuHnpocsenieHus
Poccun»
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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8 KVIACC

KounyecTBO 4acoB HanpasJienust
No 11/ HaumenoBaHue pa3jiesioB u Kont IpakTn JuieKkTpOHHbIE (LU poBbIE) peaju3annu
°n/m
TEM NMIPOrpaMmbl Bcero PoOJILHBIE YyeCcKUue OﬁpaSOBaTe.]IbeIe pecypchl BOCIIMTATCJIBHOI'O
padoThI padoThI norenuuaJia
Pa3pen 1. TensioBbIe IBJICHUS
o - ICHHOCTH HAY4YHOI'O
CrtpoeHnue u cBOMCTBa ®dusnka 8 1 v
1.1 7 [MO3HAHUA;
BEIIECTBA 000 «CoepObpazoBaHue»
- HIEHHOCTH HAY4YHOT'O
MO3HaHUs,
®dusmka 8 kiace
- TpyIOBOE
1.2 TeruoBbie MPOIECCHI 21 2 2 OI'AOY JIIO «AxkageMus 124
BOCITMTAHUE;
MuHnpocsemenus Poccumn»
- 5KOJIOTUYECKOE
BOCIIUTAaHUEC
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTPUUYECKHE 3apsiibl. - IIEHHOCTH HAYYHOTO
®dusuka 8 :
2.1 3apsKEHHBIE TeNla U UX 7 TIO3HAHUS,
. 000 «CbepOobpazoBaHue»
B3aUMO/ICHCTBUE
- IEHHOCTHU HAY4YHOI'O
n . . ®dusmka 8 Kimace H i
OCTOSIHHBIN 3JIEKTPUIECKUN MIO3HAHMUSI;
2.2 p 20 1 7 ®I'AOY JI1I0 «AxaneMus
TOK - TPy10BOE
Munnpocseuienust Poccum»
BOCIITUTAHHEC
- IEHHOCTHU HAY4YHOI'O
®usuka 8 Kiacc 1 o
IO3HaHUA,
2.3 MarHuTHbIC SIBJICHUS 6 1 1 Or'AOY JIIO «Axkanemust

Musnnpocsenienuss Poccun»

- TPyIOBOE
BOCIITMTAHHEC
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dusuka 8 kiacc

- IATPUOTHUICCKOC

24 DNIeKTpOMarHuTHasK WHTYKITUS 4 1 OI'AOY JIIO «Axanemus BOCIIHTAHHC,
- ICHHOCTHU HayT-IHOFO
Munnpocsenienusi Poccun» )
MO3HAHMUS,
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 1

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB HanpasJienust
No 11/ HaumenoBaHue pa3jiesioB u Kour IpakTn dyeKkTpoHHbIe (LM (POBbLIE) peaju3anuu
° /i
TEM NMIPOrpaMmbl Bcero PoOJILHBIE YyeCcKUue OﬁpaSOBaTe.]IbeIe pecypchl BOCIIMTATCJIBHOI'O
padoThI padoThI norenuuaJia
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4ueckoe OBIDKEHIE U dusuka 9 - ICHHOCTH HAYYHOT'O
11 10 1 1 .
CHOCOOBI €ro ONMCAHUs 000 «CbepOobpazoBanue» TO3HAHUS,
®dusmka 9 kinace - IIEHHOCTH HAYYHOTO
1.2 BsaumonetictBue Ten 20 1 1 OI'AOY JIIO «Axanemus ITO3HaHHS,
Munnpocsenienuss Poccun»
- ICHHOCTHU HAYYHOI'O
duzuka 9 kiacc H v
MO3HAHUA,
1.3 3aKOHBI COXPAHECHUS 10 1 1 Or'AOY HIIO «Akanemust
- TPYZ0BOE
Munnpocsenienuss Poccun»
BOCIIUTAHHUEC
Hroro no paszneny 40
Pa3nen 2. Mexannyeckue Ko1e0aHUs U BOJHbI
- ICHHOCTHU HAYYHOTI'O
®usnka 9 Kiacc H v
MO3HaHUs,
2.1 Mexannueckue KoneOaHus 7 1 3 OI'AOY JI10 «AxkaneMus
- TpyZIOBOE
Munnpocseuienust Poccun»
BOCIIUTAHHUEC
- HCHHOCTHU HayT-IHOI‘O
®uzuka 9 [TO3HAHMSI;
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1
000 «CbepOobpazoBanue» - 9KOJIOTHYECKOE
BOCIIUTAHHUEC

Uroro no pazgeny

15
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Paznen 3. 3J'[eKTp0MaFHI/ITHOE moJie 1 3JICKTPOMATrHUTHBIC BOJIHBI

dusuka 9 knacce “HATPHOTHACCKOC
DIIEKTPOMArHUTHOE II0JIE U BOCIIUTAHUE,;
3.1 P 6 1 ®TAOY JITO «Akajemus
AJIIEKTPOMATrHUTHBIE BOJIHBI - IEHHOCTH HAay4YHOTO
Munnpocsenienuss Poccun» ,
MO3HAHHUA,
Wroro no pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
3 ®dusuka 9 kinacc - ICHHOCTH HAay4YHOTO
AKOHBI PacIPOCTPAHCHUS .
4.1 6 OI'AOY JI1IO «AxkaneMus [IO3HaHHU,
cBeTa
MuHnpocsemienus Poccumn»
- ICHHOCTHU HAYYHOI'O
MO3HAHHUA,
®usnka 9 Kiacc
- TPYI0BOE
4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 1 Or'AOY HIIO «Akanemust by
BOCIIUTAHUE;
Munnpocsenienuss Poccun»
- 5KOJIOTHYECKOE
BOCIIUTAHHUEC
- ICHHOCTHU HAYYHOI'O
Paznmoxenue 6emoro cBeta B ®usuka 9 i v
4.3 3 MTO3HAHMUS,
CIIEKTP 000 «CoepObpazoBanue»
Hroro no pazgeny 15
Pa3znen 5. KBaHnTtoBble siBJIeHUA
1 ®dusuka 9 kmacc - IEHHOCTH HAay4YHOTO
CITyCKaHUE U TIOTJIOMICHUE _
51 4 ®I'AOY JI1I0 «AxaneMus TTO3HAHHS,
CBETa aTOMOM
Munnpocseuienust Poccum»
@HSI/IKa 9 KIIACC - ICHHOCTHU HAYYHOTI'O
TIO3HAHUA,
52 CtpoeHre aTOMHOTO sjIpa 6 OI'AOY JTIO «Axagemus
- TPYZ0BOE
Musnnpocsenienuss Poccun»
BOCIIUTAHHUEC
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dusuka 9 kiace

- IATPUOTHUICCKOC
BOCIIUTAHUC,

5.3 SnepHble peakuu 7 1 Or'AOY HIIO «Akanemust ) HeHHOCT_H HayIRoro
MO3HAHMUS,
Munnpocsenienuss Poccun»
- 9KOJIOTHIECKOE
BOCIIMTAaHHUEC
Hroro no pazneny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
[ToBTOpeHue u 0600IICHNE dwusuka 9 kimace - [ICHHOCTH HAYYHOTO
6.1 coJiepkaHus Kypca (PU3UKH 32 9 Or'AOY IO «Akanemust TIO3HAHMS,
7-9 xiacc Munnpocsemenuss Poccun»
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 16

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

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

» ®uswnka, 8 knacce/ [lepeimkuna A.B., OOIIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; Axnnoneproe obmectBo «M3narenscTBo «IIpocsemnieHne»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «IPODAY»; Akuonepuoe oduiectBo «M3marensctBo «IIpocBemenuey

* [Tepeimkun A.B. CoopHuk 3ama4 o gusuke 7-9 xinace U3narenberBo "Dk3ameH"

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

O.N.I'pomueBa Meroandaeckoe mocodue no ¢pusnke K yueOnuky A.B.Ilepeimknna @uznka
7 Knacc; u31aTeiabcTBo "OKk3amen"

A.E.Mapon, E.A.Mapon CamocTOsATEIbHBIE M KOHTPOJIbHBIC pa0OTHI 7 KJ1acc;

u3natenscTBo "IlpocBemienue"”

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

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

https://educont.ru/

https://uchi.ru/homeworks/teacher
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OueHo4yHbI MaTepHaJl
Hroroas koHTpoabHAs paboTa 7 Kiacc

1. Onpenennure Bec CTeKimsHHON (urypkn oobemom 40 am® (mrotHOCTH cTeka 2500
Kr/MY).

2. OmpegenuTe paccTosiHUE, KOTOPOE MPOEEeT aBTOMOOMIIb 3a 20 MUH CO CKOPOCThIO 72
KM/4.

3. Ilpum paBHOBecHM pbldara Ha ero OoJjbliee rmiedo, paBHoe 60 cm, nerictByer cuia 40
H, na menbiee — 120 H. Onpenenute MeHbliee Iieyo.

4. Omnpenenure CUIly 1aBJI€HUS Ha THO OyTBUIKM C CEPHON KUCIIOTOM, €CIIU IUIOIIAb JHA
540 cM?, a BBICOTA ypoBHs 50 cM (IJIOTHOCTH CEpHOM KUCIOTHI 1840 Kkr/nm’).

5. Kakyro cuiny HE0OX0AMMO NMPHIOKUTH K IIJIUTE Maccod 4T npu €€ mogbeMe co JHa
BOJ0E€MA, €CJIM OOBEM IIUTHI 2 M7

6. Ilo HaKJIOHHOHW TUIOCKOCTH MOJHHMMAIOT SAMMK C sOmokamu Becom 400H. Ilpu sTom
MpUKJIaApIBatOT cuily, paBHyro 160H. Onpenenure K11/l Hak1OHHON MIIOCKOCTH, €CIH
M3BECTHO, YTO BbICOTA €€ paBHA 2M, a JyiuHa 10Mm.

Hrorosas koHTponbHas padoTa 8 kiacc

1. PaccuuTaiiTe, KaKkoe KOJHUYESCTBO raza HEOOXOJHMMO C)KEUb, YTOOBI BhLACIMIOCH 132K]Ixk
TeIUI0THL. (yIelbHas TerioTa cropanus raza 44 MJx/kr)

2. PaccunraiiTe HanpspKeHHE Ha KOHIAX JIMHUM dJIEKTponepenadu aiuHoi 0,5 kM mpu cuie
TOKa B HeHl 15 A, ecniu mpoBojia U3TrOTOBJICHBI M3 AIFOMUHMSL M UMEIOT ILJIONIAAb ceueHus 14
MM, (ynenbHOe conpotuBieHue anoMunus 0,028 (OM-MM%)/m )

3. Kakoe KOMMYeCTBO TEIUIOTHI BBIACITUTCS TPU MPEBPAMCHUH S5 KI' BOABI, HUMEIOIICH
temmnieparypy 10°C, B nex npu temmneparype 0 0C? (ynenbHasi TeIUIOTa IJIABIIEHUS JIbJa
34-10*JIx/xr)

4. OnpenenuTe MOITHOCTH TOKA, MOTPEOIIEeMYIO

R
NEPBBIM  PE3UCTOPOM, €CIIM  COMPOTHUBIICHHUS :
PE3UCTOPOB COOTBETCTBEHHO paBHBI Ri= 60M, R
Ro= 60M, R3;=50m. Hanpsbkenue Ha TpeTbem R

pe3ucrope pasHo 10B.

5. 3a 1 wmuH TpaHcnoprep mnomHumaer Tpy3 Maccoir 300 kr Ha BwicoTy 8M. KIIJ
Tpancnoprepa 60%. Omnpenenure cuily TOKa, MPOXOASIIErO B 3JIEKTPOJBUTATENE, €CIU
HarpsbkeHue B cetn 380B.

HToroBast KOHTpOJIbHASA paboTa 3a 9 Kinacc

Yacts A
1. Ha pucyHke npezacrasiieH rpaduk 3aBUCUMOCTH POEKLIUN
CKOpOCTH Vy OT BpeMeHH t a1ist Tena, ABrKyerocs mno ocu OX.
MaxkcumManbHOE IO MOAYJII0 YCKOPEHHE TEI0 UMENIO B MHTEpBa-

o 02

|
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JIe BpEMEHU
A)orOmolc b) or1 103¢c

B) or31m04c I') or4106¢C

2. Teno, OpoleHHOE BEPTHKAIBHO BBEPX C MOBEPXHOCTHU 3€MJIH, JOCTUTAET HAaUBBICILICH
TOUYKM U NaJaeT Ha 3eMnto. Eciu conpoTuBieHrE BO3/JyXa HE YUUTHIBATh, TO I1OJIHAS
MeXaHW4YecKas SHEprus Tena

A) MakcuMaibHa B MOMEHT JOCTHKCHUSI HAaUBBICIIICH TOUKH

b) makcuManbHa B MOMEHT Havyaa JBUKCHUS

B) ogunakoBa B mt00ble MOMEHTHI JBUXKEHUS TEJa

I') MakcuManbHa B MOMEHT MaJIeHUs] Ha 3€MITIO

3. Tpomneitbyc, ABMKYIIUICS cO CKOPOCThIO 10 M/C, TpH TOPMOKEHUN OCTAHOBHUIICS Yepe3 5
c. Kakoii myTh OH mpo1iesn npu TOpMOKEHUH, €CIU IBUTAJICS paBHO3aMeIJICHHO?

A)2m b)Swm B) 10 m IN25wm

4. ABTOMOOWMJIL 32 2 MUH YBEJIMYUII CKOPOCTH ¢ 36 kM/4 10 122,4 km/4. C KaKuM yCKOpEHUEM
JIIBUTAJICA aBTOMOOWIIB?

A) 0,1 m/c? B) 0,2m/c? B) 0,3 m/c? I) 0,4m/c?

5. 3aBHCUMOCTb KOOPAMHATHI OT BPEMEHU /IS TeJla, IBUKYILErocs NPsIMOJIMHENHO, UMEET
BUI X = 150 — 15t. D10 TEmo ABMKETCS

A) 13 Touku ¢ KoopauHATOU 15 M co ckopocThio 150 M/C B MOJIOKUTEIIEHOM HAPaBICHUT
ocu OX.

B) u3 Touku ¢ koopauHaroit 150 M co CKOpoCThIO 15 M/C B OJIOKUTEITHHOM HAIIPABICHUH
ocu OX.

B) u3 Touku ¢ koopauHaroit 150 M co ckopocThiO 15 M/c B OTpHULIATEIEHOM HAIpaBICHUU
ocu OX.

I') 13 ToukH ¢ KoopauHaToit 15 M co ckopocThio 150 M/c B OTpHIIaTEIEHOM HAIPABICHUN OCH
OX.

6. C kakoii cUJIOW IPUTATHUBAIOTCS JBa aBToMoOuMIIst Maccamu 1o 2000 Kr, HaXoasaImecs Ha
paccrosiauu 2000 M oguH OT Apyroro?

A)6,67-10"H  B)6,67-10°H  B)6,67H I 6,67-10°H

7. Yemy paBHO U3MEHEHHE UMITYJIbCA TENa, €CIIM Ha Hero aeiicTtBoBaia cwia 20H B Teuennn
0,3 ¢c?

A)6xkr*wm/c B)75kr*m/c B)23kr*wm/c T)20kr* m/c 10 XM

8. ITo rpaduky 3aBUCMOCTH KOOPAWHATHI KOJIEOIIOIIErocs Tena o

OT BpeMEHH (CM. pUCYHOK 2) Ompenenure nepuo1 KojieoaHui. o 2 a4
A.4c; b. 6 c; B.8c¢;

o o PucyHok 2
9. Anuna xonebaHuii 3BykoBoi BosIHbI paBHa 17 cM. CKkopoCTh

3ByKa B Bo3yxe 340 m/c. HactoTa KoneGaHMii B 3TOM 3BYKOBOM

BOJIHE PaBEH

A)0,5xI'm B)2klm B)Skln I') 50 xI'q

10. 3ByKOBBIE€ BOJHBI MOTYT PaclpOCTPAHATHCS

A) B razax, JKUAKOCTSX U TBEPABIX Tenax b) Tonbko B TBEPABIX Temax

B) TonpKO B )KMIKOCTSIX I') Tonpko B razax

11. Kakas yacTuia B3auMOJEHCTBYET C SIpOM aIIOMUHUS B SACPHON peakuu ?

2TA14+? -3 Na+3 He

A) npoToH b) anextpon B) neittpon I') a-uactuna
12. B cooTBeTcTBHU ¢ MOziENbI0 aTroMa Pezepdopra

A) s1po aToMa UMeeT MaJlble 110 CPaBHEHHUIO C aTOMOM pa3Mephl

b) sapo aroma uMeeT OTpULIATENbHBIN 3apsi

B) siapo aroma umeet pa3Mepsl, CpaBHUMBIE C pa3MepaMy aToMa
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I') sapo aTOMa NMPUTATUBAET G- YACTHUIIBI

Yacts B
13. Jlyna kax0oro (pu3nyecKkoro NOHATHUS U3 MIEPBOTO CTONIOIA MTOA0EPUTE COOTBETCTBYIOIUI
IIPUMEP U3 BTOPOro cTosOna. 3anuiiuTe B TaOIUIy BbIOpaHHbIE [IM(PBI 0] COOTBETCTBYIO-
UMY OyKBaMU. 3alUIINTE B OTBET LHU(PHI, PACTION0XKHUB UX B MOPSAKE, COOTBETCTBYIOIIEM

OykBaM
OU3NYECKUE
[TPUMEPHI
I[TOHATUA
1) unepuuanbpHas cucreMa oTc4yéTa
A) pusndeckas BeIMUNHA 2) BceM TenaM 3emIist BOJIH3U CBOEH TOBEPXHOCTH COOOIIAET
b) ¢pusuueckoe siBneHue OJINHAKOBOE YCKOpPEHHE
B) ¢usuueckuii 3akoH 3) Ms14, BBIIYLIEHHBIN U3 PYK, TaJaeT HA 3€MIIIO
(3aKOHOMEPHOCTH ) 4) cexyHIOMEp
5) cpenHsisi CKOPOCTh
14.

A) Cuna TAroteHus: Mex/ay IByMsl OJHOPOJHBIMU IlIapaMH YBEIUUUTCS B 4 pa3a, €ciiu Maccy
KaXJI0TO U3 IIapOB

1) yBenuuuts B 2 pasza 2) yMEHbIIUTH B 2 pa3a

3) yBenu4uTh B 4 pasza 4) yMeHbIIUTH B 4 paza

b) PaccrosiHue Mexly LIeHTpamMH JIByX OJIHOPOAHBIX IIaPOB YMEHbIIWIH B 2 pa3a. Cuna Ts-
TOTEHUSI MEX]Ty HUMU

1) yBenuumiiace B 4 pa3za 2) ymeHbIINIach B 4 pasza
3) yBenuymiace B 2 pasza 4) ymeHbIIMIACH B 2 pa3a
15. Ha pucyHke nokasaHa cxema LIETIOUYKY paJlOaKTUBHBIX IIPEBpaIllEHUH, B pe3ylbTaTe KO-
o 232Th 224R 5
TOpo# usororn ropus 90 IIPEBPAILACTCS B U30TOI paaus 88
X Kaxkune yrBep:k1eHHs COOTBETCTBYIOT TaHHOU
S Th o v cxeme? U3 pesiosKeHHOTO TIepeyHsl YTBEpKIe-
~ h: Ra -~ P v HUW BBIOEPUTE JIBA MPABUIIBHBIX. Y KQXKHUTE UX
AT X HOMepaA.
I |
S 124

e IR0

1) Yactuna X sBnsercs B-4acTHUIICH, TO €CTh DIEKTPOHOM
2) Yactuna X siBisieTcs 0-4acTULEH, TO €CTh SpOM Teus
3) Yactuna Y saBnsercs B-4acTUIIel, TO €CTh DIEKTPOHOM
4) Yactuna Y siBisieTcs 0-4acTULEH, TO €CTh SpOM Teus
5) Yactuma X sBIseTCS MPOTOHOM, a YacTulla Y — MO3UTPOHOM
Yacts C
16. [lepeBsiHHyI0 KOpOOKY Maccoii 10 Kr paBHOMEPHO U NPSIMOJIUHEWHO TAHYT 10 TOPU30H-
TaJbHOU JIEPEBSIHHOM JI0CKE C MTOMOILBbIO TOPU3OHTAIILHOM MPYKUHBI KECTKOCThIO 200 H/M.
VY nnuaenue npyxussl 0,2 M. YeMy paBeH KO3QPHUIMEHT TpeHUs: KOpOoOKH 1o JocKe?
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