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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (U3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (¢u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakKkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
o0ydeHusi (1Mo Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpX,aHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEHN 00yYaromuXcs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa ABIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SBICHUM, N3Y4aeMbIX XUMHUEH,
Ouonorueii, actrpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpenocTaBiseT Haubojee siCHble OOpas3ipl MPUMEHEHHs] HAy4dHOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa u3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOiero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3ukn Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAyUHYIO TPAMOTHOCTb:

® HAay4HO OOBSICHSTH SIBICHUS;

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETHPOBATh JaHHBIE W MCIIOJIB30BaTh HAaydHBIE JIOKA3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.

[lenn u3yuyeHuss (U3NKUA Ha yYpOBHE OCHOBHOTO OOIIETr0 OOpa30BaHMs OIpeNEeHbl B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONU pemenneM Kosmnermn MunncreperBa mpocsenieHust Poccuiickonn @epepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTaBICHHH O HAy4yHOM MeETOJe TO3HaHus U (HOpMHUpPOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4eHHUs] OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;
e (opMupoBaHHE MPEICTABICHUIA O POJU (BU3UKHU JJIsl PA3BUTHUS APYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymield npodeccnoHaTbHON
JeSITeIIbHOCTH, CBSI3aHHOM C (DU3UKOH, MOATOTOBKA K JalbHEUIIEMY OOYYCHHIO B ATOM
HarpaBJICHUH.
JlocTikeHne STHX Ienedl mporpamMmbl 10 (M3MKE Ha YPOBHE OCHOBHOIO OOIIErO
00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:
e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHHMYECKHUX,
TETUIOBBIX, JJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;
® [pUOOpPETEHHWE YMEHWH OINUCHIBAaTh U  OOBICHATH (PU3MUYCCKUE SIBICHUS C
UCIIOJIb30BAHUEM IOJTyYCHHBIX 3HAHUIA,
® OCBOCHHE METOJIOB PCLICHHUS IPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NUECKUX MOJICIICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;
® Dpa3BUTHEC YMCHHU HAOJNIOJATh NPUPOIHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOTHl M AIKCIEPHUMEHTAIbHBIE HCCIICAOBAHUS C HCIIOIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHKE UHPOPMALINY;
® 3HAKOMCTBO CO cdepaMu MpodheCCHOHATHLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3HUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Hellemo), B 8 kinacce — 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
peKOMEHIaTeNbHbI XapaKTep, Y4UTeNb JIelaeT BbIOOp MpoBeneHUs 1a0OpaTOpHBIX PadOT U
OTBITOB C YUETOM MHIUBUIYaTbHBIX OCOOEHHOCTEN 00yUJaroOIMXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, TIpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COIEPXAHUE OBYUYEHMS (pakTU4ecKasi 4acTh y4eOHOT'0 COJIepIKaAHUSI
npeaMeTa yCujieHa MaTepualibHO TEXHUUECKON 0a3oi eHTpa « Touka pocTtay,
MCIIOJIB3YEMOT0 JIJIsl peasin3aliii 00pa3oBaTeIbHBIX MTPOrpaMM B paMKax
npenoaaBaHus (PU3UKH )

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszmdeckue HpPUOOPHI.
ITorpemHocTs n3MepeHuii. MexayHapoiHas CUcTeMa €IMHHII.

Kak ¢u3uka m npyrue ecrecTBeHHble HayKd M3y4yaroT MpHUpony. EcTecTBeHHO-Hay4HBbIH
METOJ IO3HaHMA: HaOJIOJEHUE, ITOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
HKCIEPUMEHT II0 IPOBEPKE THIOTE3, OOBSCHEHHE HabmogaeMoro spieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IOMOIIBIO MOJIEIIEH.

Jemoncmpayuu. (¢ ucnonvizoeanuem  uuppoeozo u  anano208020
ooopyoosanua yenmpa « Touka pocmay)

1. Mexanuueckue, TEIUIOBbIE, SJICKTPUUYECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

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

npudopom.

Jlabopamopuovie padbomot u onvimel. (¢ UCNONB308AHUEM UUPPOBO20 U
anano206020 ooopyoosanusn yenmpa « Touxa pocmay)

1. OnpeneneHue 1EHBI I€IEHUS KB U3MEPUTEIHHOTO MPUOOpA.
N3mepenne paccTOsTHUM.
W3mepenne 00bEMa KUIAKOCTH U TBEPIOTO TEa.
Omnpenenenue pasMepoB MajbIX TeJ.

ok own

N3mepenne TemrepaTypbl MpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTyudKa
TEeMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA IIAPHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHMH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. OTMBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHE dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpUCTaIIMYecKuX) Ted. B3auMOCBs3b MEXIy CBONCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

ﬂemoucmpauuu. (C ucnoJjibzoeanuem lﬂl¢p08020 u ananozcoeozo

obopyoosanusn yenmpa « Touxka pocmay)



1. Hab6mronenne OpOyHOBCKOTO JIBHIKCHHS.
Hab6mronenue nuddys3un.

N

3. HaOmronenue siBICHUM, OOBACHSIIONINXCS MPUTSHKCHHEM WM OTTAIKUBAHHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopnvie padomel u onvimel. (¢ ucCnoab306anuemM  YuPpPoeozo u

anano02068020 ooopyoosanusn yenmpa « Touka pocmay)

1. Omnenka quamerpa aToMa METOJIOM PSZIOB (C HCTOJIb30BaHUEM (oTorpaduii).

2. OmbITB IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexanuyeckoe naBuxeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBUKeHHE. (CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacu€r myTu U BpeMeHU JABUKECHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aummonelcTBHEe TeNl Kak NpPUYMHA W3MEHEHUS
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. [lmotHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOINBIO JWHAMOMeTpa. fIBieHHe TATOTeHHs W cuiia Tsokectu. Cuna
TSOKECTH Ha Jpyrux 1iaHerax. Bec tenma. HeBecomocts. CiioxkeHue Cuil, HampaBICHHBIX IO
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKONbXEHHSI U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Jemoncmpayuu. (¢ ucnonvzoeanuem  yu@Ppoeoco U  AHAN0208020
ooopyoosanua yuenmpa « Touka pocmay)

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

H3mepeHune ckopocTy NpSIMOIMHENHOTO ABMXKEHHUS.

Habnronenune sBiaeHUs] UHEPIUH.

HaGnronenue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHeHuE Macc 1o B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

ok wnpE

Jlabopamopnvie padomul u onvimsl. (¢ ucnoav3oeanuem  yuPpoeozo u

anano02068020 ooopyoosanusn yenmpa « Touxka pocmay)
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABHKEHUS (LIApHKA B KUIAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OmpeneneHue cpenHed CKOPOCTH CKOJBXEHHUS Opycka WM IIapHKa MO0 HAKJIOHHOMN
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TeJA.

4. OnbITEl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopMarvii) Mpy>KUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUSI OT Beca Tena U
XapakTepa CONMPUKACAOITUXCS TTIOBEPXHOCTEH.

Pasznea 4. /[aBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETTUUCHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava naBneHust TBEPABIMU TelaMU, KUIAKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT
rryounsl.  ['mapocratmdeckuit  mapamokc. CooOmarommecs cocyabl. [ uapaBaudeckue
MEXaHU3MBI.



Atmochepa 3emnu u atmocdepHoe naBieHue. [IpUUuHBI CyIIECTBOBAHMS BO3YIIHOU
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocepHOro naBieHusi. 3aBHCUMOCTh
aTMOC(EepHOrO JaBJICHHS OT BBICOTHI HaJa YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro JaBIeHHUS.

JleiicTBHE )XUKOCTH U ra3a Ha NOTpyXEHHOE B HUX TeJo. BelTankuBaromnias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu. (¢ ucnonvzoeanuem  yu@poeozo U - AHAI0208020
obopyoosanusn yenmpa « Touxa pocmay)

3aBUCHMOCTb /IaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.

CooOmaromuecs cocyabl.

I'mapaBauyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHIbl OT 00bEMa MOrpYyKEHHOM dYacTH Tella MU

ok wn P

IIJIOTHOCTH XHUAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CHUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnopue 1mIaBaHuS TEA: IIJIaBaHUC HIIHM IOrpy’>XCHUC TCJI B 3aBUCHUMOCTU OT
COOTHOIIICHUS INIOTHOCTEH TeIa U KUIKOCTH.

o N

Jlabopamopuvie pabomol u onvimel. (C  UCROIb30BAHUEM  UUPPO6O2O U

anano206020 0oopyoosanun yenmpa « Touxka pocmay)

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B )KHIIKOCTh

YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HaA TeNO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEW Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, JIEHCTBYOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YacTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoucTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKU M OIpenesieHHe eé
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MomiHOCTh. JHeprus.

Mexanuueckas padbota. MoIHOCTb.

[TpocTblie MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBeCHUS
pbruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] nmpocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass sHeprus. KuHeTmyeckas W mNoTeHUHaIbHas »Heprus. lIpeBpainenne
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXPaHEHUS DHEPTUH B MEXAHHKE.

Hemoncmpayuu. (c  ucnonv3osanuem  Uupposozo u  aAHaNO208020
obopyoosanusn yenmpa « Touka pocmay)
1. TIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopmuvie pabomel u onvimel. (C  UCHOAb306AHUEM  UUPPO6O20 U
anan0206020 0o6opyoosanus yenmpa « Touxa pocmay)



1. Ompenenennie paOOTBI CHUIIBI TPEHHUS NPU PABHOMEPHOM [IBIKEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HWccnemoBanue ycaoBHiA paBHOBECHS phIyara.

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM IHEPTHUH.

w

8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE 10JIOKEHUS MOJIEKYJISIPHO--KUHETUUYECKON TEOpUHU CTpOeHUs BeulecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOro COCTOsIHUI BemiecTBa. Kpucrannudyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJ HA OCHOBE TIOJIOKEHUH
MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. (CmaunMBaHuWE M KalWULSIpHbIE siBIEeHUS. TeruioBoe
pacIIMpEeHHE U CKaTHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JABMKEHHUS YacTHL.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OSHEprum: Temionepenada u
coBepieHre padoThl. Bupl Temonepeaadu: TeIONpOBOHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonnuecTBo TEmIoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemiooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeIIOBOro OanaHca. IlnaBneHue um oTBepieBaHUE KPUCTAILTUYECKHX
BEIIECTB. YJelbHas TemioTa raBieHusa. [lapooOpasoBanue u konueHcauus. Vcmapenue.
Kunenune. VYpaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHHUsL.

[Mpunnumner pabotel TeruioBbix aBurateneit KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENH U 3alIUTa OKpY>KaroUled Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

emoncmpayuu. (c ucnonv3oeanuem  yu@poeozo u - aHAN0206020
ooopyoosanus yuenmpa « Touka pocmay)

Habmtoenue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

HabGmronenue siBleHnit CMauyMBaHUs M KalTWJUTSIPHBIX SIBJICHUH.
Habmronenue TemnoBoro paciypeHus Ted.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Terionepenayn.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HabGnronenue KuneHus.

CooNoahrwWDdE

12. HabnroieHre TOCTOSTHCTBA TeMITepaTyphl PHU TIJIaBJICHUU.
13. Mopenu TEIIOBLIX ABUTATENEN.

Jlabopamopuvie pabomol u onvimel. (c  ucnoavzoeanuem  UUPpPoeo2o u
anano02068020 ooopyoosanusn yenmpa « Touxka pocmay)



OnbITI 1O OOHAPYKEHUIO NEUCTBHUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OMnBITH O HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb JaBIIEHUS BO3JyXa OT €ro o0béMa u

HarpeBaHMs WU OXJIAKICHHUS.

6. IlpoBepka TrHUIMOTE3bl JUMHEWHONW 3aBHUCHUMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH SHEPruM Tejla B pe3ysbTare TeIuionepeaadu u

paboOThI BHEUTHUX CHIL

agprwbdE

8. HccnenoBanue sSBICHHS TEIDIOOOMEHA TPH CMENIMBAHUY XOJIOHOM U TOPSYeH BOJIBI.
9. OmnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HarpeThiM METAIMYECKUM LIHJIMHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHS.

12. OmnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3IyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTtpuzanusi Tel. J[Ba poma 3JIEKTpUUECKUX 3apsnoB. BzaumojelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJCUCTBUS 3apSIKEHHBIX TEl OT BEIUYHHBI
3aps0B U PACCTOSTHUS MEXKY TEIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro mojst. [IpuHnmn cyneprno3uiun
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DIEMEHTApHBIN 3JeKkTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKUIT TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOro Toka. lcTouHukm
MOCTOSTHHOTO TOKa. JIeWCTBHSI DJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XWMHUUYECKOE, MarHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBIECHUE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHWE BemecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHHE MPOBOIHUKOB.

PaboTta 1 MOUTHOCTH IEKTPUUECKOTO ToKa. 3akoH J[oyms—JIeHna. DnexTpuueckue 1nenu
U TIOTpeOUTENH IEKTPUUIECKOM SHEpruu B ObITY. KOpoTkoe 3amMbIKaHHe.

ITocTossHHBIE MarHuThl. B3anmMoaeiicTBHE IIOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHUe JUIs KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE mosie
ANEKTPUUECKOro ToKa. [[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. JleficTBHe MarHUTHOTO MOJIst
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO Toka. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM  wHAyKuuH. [IpaBuno  JleHma.
OnekrporerHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Jemoncmpayuu. (c ucnonv3oeanuem  yu@poeozo u - aHAN02068020
ooopyoosanusn yenmpa « Touka pocmay)

1. Dnektpuzaius Tell.

2. JIBa poja 3JCKTpHUYECKUX 3apsIOB U B3aUMOJICHCTBHE 3apPSHKCHHBIX TEI.
3. YcTpolCcTBO U AEHCTBUE IEKTPOCKOTIA.



DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.
[IpOBOJHUKY U TUBTEKTPUKH.

MopaenupoBaHU€ CHIIOBBIX JJUHUM 3JICKTPUYECKOTO MOJIA.
M CcTOYHMKH OCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIit pazps.

. I3mepeHne cuiibl TOKa aMIepPMETPOM.

. I3mepenue 31eKTpuyecKoro HanpsHKeHUs BOJIBTMETPOM.

. Peocrar u mMara3uH COnpOTHBIIECHUMN.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJICOB MarHUTA.
. MopenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JleiicTBMe MarHUTHOT'O TOJIs1 HAa TPOBOJIHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBHCHMOCTb HaIlpaBJICHHUA UHAYKIITUOHHOT'O TOKA OT YCJ'IOBI/Iﬁ €Iro BOBHUKHOBCHHMU.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomot u onvimel. (¢ UcCnonv3oéanuem  UYuPposozo u
anano02068020 ooopyoosanusn yenmpa « Touxka pocmay)

©o gk wh

9.

10.
11.
12.

13.
14.
15.

16.

OnbIThI 1O HAOIIOAEHUIO SJIEKTPU3ALUU TNl MHAYKLIUEH U IPU COTPUKOCHOBEHUU.
Hccnenoanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOHUKU U AUDIEKTPUKH.
CO6opxka u mpoBepka paboThl IMEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

M3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.

W3mepeHue u perynpoBaHue HaPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpe3 PE3UCTOP, OT COPOTUBICHHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
MPOBOJAHMKA OT €r0 JIIMHBI, TUIOIIA U MONEPEYHOr0 CEYEHHs U MaTepHara.

[IpoBepka mpaBmiia CIOXKEHHS HANPSHKEHUM TNpU TOCIEI0BAaTEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

[TpoBepka nmpaBuiIa A1 CUIIBI TOKA MIPH NTAPAJIIEIBHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UYILIETO YePe3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PEe3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT HAINpPSHKEHUS
Ha HEH.

Onpenenenne KIIJ[ narpesarens.

HccnenoBanrie MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHWU U
pa3elIeHuN.

HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBHS KaTyIIKA C TOKOM U
MarHuTa OT CUJIbI TOKA U HaNpPaBJIECHUS TOKA B KaTYIIKE.

18. U3y4enne neiicTBUS MArHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATEIS.

20. Usmepenue KIIJI anekTpoaBurareibHONW YCTaHOBKH.

21. OnbBITEL 10 WCCIICJOBAHUIO SIBJICHHS DJIEKTPOMATHUTHONW WHAYKIHU: HCCICIOBAHUE
M3MEHEHUH 3HAYEHUS U HAIIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO0 JBH)KEHMs. PaBHOMepHOe mpsMoiuHEHHoe aBuxkeHue. HepaBHomepHOe
npsiMOJIMHEHOE JBHKeHHe. CpelHsii U MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOE npsaMonHelHoe ABmkeHrne. CBoOoaHoe naaenue. OnbIThl
lNanunes.

PaBHomepHOe aBmxkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIiIoBasi CKOpocTu. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepsoiii 3akon HeroTona. Bropo#i 3akoH Hbtorona. Tpertuii 3akon Herorona. IlpuHumn
CYNEPIIO3UIUHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUs CKOJIBKEHHsI, CHJIa TPECHHS
MOKOSI, IPYTHE BUJbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOTO TMaJeHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3menenune umnynbca. Mnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu. (c ucnonv3oeanuem  yu@poeozo u - AHAI02068020
ooopyoosanusn yenmpa « Touka pocmay)

1. HabGmroneHne MeXaHUYeCKOTO JIBIXKCHHSI Te€Jla OTHOCUTEILHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHH ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
pa3HbIX TeJl OTCUETA.

N3mepennie CKOpOCTH U YCKOPEHUs MPSMOIUHERHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue aBMKEHUs Tea Mo OKPY>KHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHIA, TPOUCXOAIINX B cucTeMe oTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTEIHHO KaOuHeTa PU3UKH.
3aBUCHMOCTh YCKOPEHHMSI TeJla OT MacChl TeJIa U IEUCTBYIOIIEH Ha HETO CHJIBI.
HabGnronenue paBeHCTBA CHJT TIPU B3aUMOJICHCTBUM TEJI.
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9. M3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Iepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. [Ipeo6pa3oBanust SHEPTrUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHenue UMIysabCca IpU HEYIPYTrOM B3aUMOIEHCTBHH.

13. Coxpanenue uMiysabca Ipyu abCOOTHO YIIPYrOM B3aUMOJEHCTBUY.

14. HabGumtoieHne peakTUBHOIO JBUKEHHUSL.

15. CoxpaHeHue MeXaHU4ECKOW SHEPTUU NPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHue MeXaHUYECKOM 3HEPTUH MIPU JBMXKEHUH TeJla MO/ 1eHCTBUEM NPYKUHBI.

Jlabopamopnvie padomel u onvimel. (¢ ucnoav3oeanuem  YuPpoeozo u

anano02068020 ooopyoosanusn yenmpa « Touxka pocmay)

1. KoncTpynpoBaHue TpakTa A pa3roHa M JlaJbHEHIIero paBHOMEPHOIO JBHKEHMS
LIAPUKA WUIH TEICKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Telda HPU PAaBHOYCKOPEHHOM [JBM)KEHUHM 110 HAKJIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH NPH PABHOYCKOPEHHOM JIBMKCHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka TruMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBWKEHHU O€3 HadalbHOMN
CKOPOCTM IIyTH OTHOCSTCS KakK psAJ HEYETHBIX YHCENI, TO COOTBETCTBYIOLIUE
IIPOMEXYTKHU BPEMEHH OJMHAKOBBI.

6. HccrnemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. OmnpeneneHne Kod3PpPUIUEHTA TPEHUS CKOIbKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenennie pabOTBl CHUJIBI TPEHUS TPH PABHOMEPHOM JBI)KCHUH Tella 10

TOPU30HTAJILHOM TOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YOPYTrOCTH NHpU THOABbEME Tpy3a C HCIOJIB30BaHUEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. V3ydenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexannveckue KoJie0aHUsI H BOJTHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MepHOA, 4acToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. Beinyxkaennsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHW4YecKuX BOJIH. [IposionbHbIE 1 MonepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U yIbTpa3BYK.

©o

ﬂemoucmpauuu. (C ucnoJjib3zoeanuem um])poeozo u anaiozcoeozo

obopyoosanusn yenmpa « Touxka pocmay)
Hab6nronenue konebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmionenne BeIHYXACHHBIX KOoJeOaHUI U pe30HaHca.
PacnipocTpanenne npoAoiabHBIX U MTOMEPEYHBIX BOJIH (Ha MOJIENHN).
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

ok wnNE

AKYCTUYECKHI pe30HaHC.



Jlabopamopnvie pabomul u onvimsl. (¢ ucnoav3oeanuem  YuPpoeozo u
anano02068020 ooopyoosanusn yenmpa « Touxka pocmay)
1. OmpeneneHue 4aCTOTHI U NIepuoAa KoJaeOaHU MaTEeMaTUYECKOTO MasiTHUKA.
2. OrmpezaeneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH TEpHOJa KOJeOaHWN IMOABEIICHHOTO K HHUTHU Tpy3a OT
JUTMHBI HATH.
4. VccnepoBaHue 3aBUCHMOCTH NepuoAa KojieOaHUM MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHW Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh IEpHOJa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yCKOpeHHs! CBOOOIHOTO MaICHUS.
Pa3nes 10. DiieKTpOMAarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHUTHOE ToJie. DJIEeKTPOMAarHuTHble BOJHBL. CBOWCTBA 3IEKTPOMATrHUTHBIX
BouH. [lIkana 31eKTpOMarHuTHBIX BOJH. VICIonb30BaHUE 3JEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3U.
DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

ﬂemoncmpauuu. (C UCnoJib306aHUuémM uud)poeozo u aHa10206020

ooopyoosanua yuenmpa « Touka pocmay)
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBEIE CBOWCTBA CBETA.

Jlabopamopuvie pabomol u onvimel. (C  UCROIb30BAHUEM  UUPPO6O2O U

anano206020 ooopyoosanusn yenmpa « Touxka pocmay)

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNnedoHa.

Paspnen 11. CBetoBble siBICHHS.

JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.

[Tpenomnenue cBera. 3akoH npesnomiieHus cBeTa. [loaHOe BHyTpeHHee OTpaXKeHHe CBETa.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAaXKEHUS B ONITUYECKUX CBETOBO/IAX.

JIunza. Xox myweit B numH3e. Onruyeckas cucrema ¢oToamnmnapara, MHKpOCKoNa u
Teneckona. ['ma3 kak onTudeckas cucteMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA. CliojkeHHe CEKTPaIbHbIX IIBETOB.
Hucnepcus caera.

Jemoncmpayuu. (c ucnonv3oeanuem  yu@poeozo u - aHAN0206020
ooopyoosanus yenmpa « Touka pocmay)

[IpsiMonuHeitHOEe pacpOoCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomy4yenue n300pakeHMid B TNIOCKOM, BOTHYTOM H BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

Onrtruyeckuii CBETOBO/I.

Xox tydeit B coOuparomiei JTnH3e.

XoJ Ty4deil B pacCenBaroOIIeH JIMH3E.

[Tomyuenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[TpunaIMN neiicTBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOTA.

WCooNoakwWdDE



10. Mozens riaza.
11. PaznoxxeHue OEoro CBETa B CIIEKTP.
12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnvie padomel u onvimel. (¢ uCnoab306anueM  UuUPpPoeozo u
anano02068020 ooopyoosanusn yenmpa « Touka pocmay)

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXKEHUSI CBETOBOT'O JIyda OT yrjia MaJieHusl.

2. H3yueHue xapakTepUCTUK N300paKEHHs MPEAMETa B IUIOCKOM 3epKajie.

3. MHccrnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa MaJcHHs Ha
TPAHUIIE «BO3TYX—CTEKIION.

[Tomyyenue n300paskeHH ¢ TOMOIIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOr0o CBETa B CIIEKTP.

N o ok

OnpITEl IO BOCTIPHSTHIO I[BETa MPEIMETOB NPU HX HAOIIONECHHH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3zgen 12. KBaHTOBLIC SIBJICHHS.

Omnsitel Pesepdopaa u mnanerapuas monens aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamunoaktuBHOCTE. Anbda-, Oeta- W ramma-usiydeHus. CTpOCHHE aTOMHOIrO sjpa.
Hyxnonnas wmopgens atomHoro sapa. M3orombl. PamuoaktuBHble mnpeBpamieHusi. I[lepuon
MOJTypacnaaa aTOMHBIX siJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3U
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakuumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu ConHua U 3BE3 1.

Snepnas snepreTuka. JleicTBUS paJlOAKTUBHBIX U3TYyUYEHUN Ha )KUBbIE OPTaHU3MBI.

emoncmpayuu. (c ucnonv3oeanuem  yu@poeozo u - aHAN0206020
ooopyoosanus yuenmpa « Touka pocmay)

CrHeKTphl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrnieKTpbl pa3aMyHbIX T'a30B.

CrnexTp BogOpoOIa.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTurka HOHU3UPYIOUINX U3ITy4YEHUI.

Peructpanus uznydeHust npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

ok wnkE

Jlabopamopuvie padomul u onvimsl. (¢ ucnoav3oeanuem  yuPpoeozo u

anano02068020 ooopyoosanusn yenmpa « Touxka pocmay)

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYUECHHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE SHEPTUM YACTHIBI 110 TOPMO3HOMY IyTH (110

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOpPUTEIBHO-000011Ia10 LM MOYJIb.

[ToBTOpUTENBEHO--00001IAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JJi1 CUCTeMaTHu3alluu U
0000111eHUsT TPEMETHOTO COJIEPYKAHUS U ONbITA AEATEIIbHOCTH, IPUOOPETEHHOTO NPU U3yYSHUN
BCEro Kypca (PM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke st 00yJarommxcs, BBIOPABIINX 3TOT YU€OHBIH MpeIMeT.

[Ipy wu3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS — BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTHXKEHHE NPEIMETHBIX U



MeTanpeIMEeTHbBIX TJIAaHUPYEMBIX pe3yNbTaToB oOy4deHus, dbopmupyercs
€CTEeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHUE HAyYHBIX METOJOB MCCIIECIOBAHUS SIBICHUU
OPUPOABI W TEXHHWKHU, OBJIAJICHHEC YMEHUSIMU OOBICHITH (DU3MUECKHE SBICHHS, MPUMEHSS
MOJIy4YeHHBIC 3HAHUS, PEelIaTh 33Ja4, B TOM YHCJIE KAUeCTBEHHbIE U AKCIIEPUMEHTAaJIbHbIE.
[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
9TO 00yYaIONIUECs BBITOIHSIOT 33/IaHUs, B KOTOPBIX MM IMPEIIaraercs:
HA OCHOBE IMOJIYYCHHBIX 3HAHUI PacllO3HABATh U HAYYHO OOBACHATH (PU3HUECKUE SBICHUS
B OKpYXKaroIllel MpUpo/ie U OBCETHEBHOI JKU3HH;
MCIIOJIb30BaTh Hay4HblEe METOJbI MCCIEAOBAHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MIPOBEPKU THIOTE3 U MOJYyYEHHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHSATh HAYYHBIE OCHOBBI HAMOOJIEEC BaXKHBIX JIOCTIKEHUN COBPEMECHHBIX TEXHOJOTHM,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAaHUS PA3IUYHBIX HCTOYHHKOB SHEPrUM HA OCHOBE
3aKOHa MPEBPAICHHs U COXPAHEHUSI BCEX M3BECTHBIX BUIOB SHEPTHUU.



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

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHuws (u3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpazoBaHUs Y

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

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[] mposiBIeHHE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (hU3UUECKOM
HayKU;

[] IEHHOCTHOE OTHOIIIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

[J TOTOBHOCTHh K aKTUBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO3HAYUMBIXH STUYECKHX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;

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

3) 3cTeTHYECKOro BOCIIUTAHMS:

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

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

] oco3HaHMEe EHHOCTH (HM3MYECKOH HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

[] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;
5) popmupoBaHus KyJbTYpbI 310pPOBbSl U SMOLMOHAJIBHOIO 0JIArONOTYYHS:

[] oco3HaHME IIEHHOCTH Oe30macHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHpOBaHHOCTH HaBbIKa pe(hIeKCUU, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKOTro
e IpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

[] akTHBHOE y4acTH€ B PELICHUH MPAKTHYECKHX 33a/]ay (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aliy, Topoja, Kpasi) TEXHOJOTHYECKOW U  COIMAIbHOM HAampaBIECHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

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

7) 3K010THYECKOr0 BOCTIMTAHUSA:

[] opueHTalusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHWM [UIsl pelleHus 3anad B oOsactu
OKpY’Kalollle Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKM HUX BO3MOKHBIX MOCIEIACTBUMI
TUISL OKPYKAIOIIEe Cpenbl;

[ oco3HaHue T100ABHOIO XapaKkTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX PeLIeHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM TMPH BBIIOJHEHUH HCCIEAOBAaHUNH M IPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

(] MOBBIILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAesITebHOCTD;

[J moTpeOHOCTh B (OPMUPOBAHMU HOBBIX 3HAHWUN, B TOM uHcie (QOPMYIHPOBATH HJIEH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

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



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

° [ CTPCMJICHHUC QAHAJIM3UPOBATL W BbIABJIAATL B3aUMOCBA3U IIPHUPOMHL, O6I_I_ICCTBa u

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

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

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHbIE YUeOHbIC NICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
yCTaHaBIUBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMKI, OCHOBAHUA AJi1 0000IICHUS
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (I)I/I3I/I‘~IGCKI/IX SIBIICHUM W
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JEIyKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
bU3HYEeCKU IKCIIEPUMEHT, HEOOJIBIIIOE UCCeJoOBaHNE (PU3UIECKOTO SIBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIEe pa3BUTHE (DU3UIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPU TIOUCKE WU OTOOpe
uH($OpPMAIIMK WK JAHHBIX ¢ YU4ETOM MPeIJIoKEeHHON yueOHO! (hrU3ndecKoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PAITUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMy MpeacTaBieHus WHDOpMaUU U
WUTIOCTPUPOBATh pEIllaeMble 337aud HECJIOKHBIMU CXEMaMH, JuarpaMmamMi, UHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOJJIepKaHue OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOoJUYHO  TIPEACTABIATH  PE3yJabTaThl  BBIMOJIHEHHOTO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTIIKEHUIO: PACIPEICNISATh POJIH, 00CYKIaTh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranmu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKux 3HaHUH;

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

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUs) Ppe3yJlbTaToB JesTElIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

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

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO JAPYrOro 4eJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3agad Wil B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

MNPEJIMETHBIE PE3YJIBTATHBI



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

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TIOHATHS: (U3MYECKUE ¥ XUMHYCCKHE SBJICHUS, HAOJIOJICHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyras, IUTACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOH OCBI0 BpaIlCHHs, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M Tra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPTIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha KMBOW OpPraHU3M, IUIaBaHUE PBIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEUIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIe3HOTO JECUCTBUS
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITMYWHAMH, CTPOHUTH TpPaQUKH HM3YYCHHBIX 3aBHCHUMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepru30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pblyara (0JI0Ka), «30J0TOE MPABUIO» MEXAHHKH,
3aKOH COXpAaHEHUS MEXaHWYeCKOH »JHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

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

pemath pacuéTHble 3agayd B 1-2 JneicTBHA, HUCHONB3yd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIE, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD NOTYYeHHON (PU3NUECKON BEIMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0OB, B OIMCAHMM MCCIECNOBAHUSA BBICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, JIeIaTh BBIBOJKI 110 €TO PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATh IPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT APYroH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CWJIbl YIPYTOCTH OT YAJIMHEHMS NPYXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

POBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWIA TPEHHUS CKOJIBXKEHUSA, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd NpPeII0XKEHHOU
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

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

yKa3bIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

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

OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHeTe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISATh HHGOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPH BBHIMOJIHEHUH YYeOHBIX 33IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHBIE M YCTHBIE COOOLIECHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBI MMOHATUHHBIA ammapat Kypca (QHU3HUKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3EHTALIUEH;

IPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTbh 00sS3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA
NEHCTBUI, aJeKBAaTHO OICHUBAaTh COOCTBEHHBIH BKJIAaJ B JEATEIBHOCTH TPYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

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

WCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBIIICHHBIA U HEHACHIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBINA JEKTPUUYECKUM 3apsl, SJIEKTPUUECKOE
1oJie, TMPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA JJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

pasznuyath SBJIEHMS (TEIUIOBOE pacUIMpEeHUEe U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TIJIABJICHUE, KpHUCTAJUTA3aLNS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TI0 OINHUCAHUI0 MX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHNE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUpPE, B
TOM 4Hclie (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE U
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KpPUCTAUIbl B mpupojne, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJId, Apeid MOJIOCOB, POJIb MATHUTHOTO TOJS IS JKA3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsSI JHEPrus, KOJUYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZAENbHAs TEIUIOTAa IUIABJICHMS, YHAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JEMCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BJIA)KHOCTh BO3/yXa, DJIEKTPUUECKUN
3apsil, CUJia TOKa, OJJIEKTPUYECKOEe HAaNpsHDKEHHE, COMNPOTHBJICHUE MPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONHMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaYCHHS] ¥ SAWHUIBI (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (DU3WYECKHE SBICHHUS M TPOIECCHI, HCIOIb3Ys
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3aKkoH cOXpaHEeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEeMaTU4YeCKOE BBIPAXKEHUE;

O0BSACHATH (pU3MUECKHE MPOIECCHl M CBOICTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin [IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa: BBISIBJIATD
MPUYUHHO-CJICJACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE M3 |—2 JOTMYECKUX IIArOB C
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3NYECKHUX SBICHUN, (PU3NICCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiate pacd€THble 3amadd B 2-3 JACWCTBHS, HWCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3aMUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX Ul PELICHUS 3a]ayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PelIeHHUs, IPOBOAUTH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMYUHBI C N3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh IPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUIUISCKUX
METO/IOB,  HCIOJIb3ysd  ONHCAHUE  HWCCJICJAOBAHUS,  BBIACIATH  MPOBEPSIEMOE
MPEANOJI0KEHHE, OLEHUBATh IPAaBUIBHOCTh NOpSAJKA IPOBEICHUSI HCCIEIOBaHUS,
JienaTh BbIBOJBL;

MPOBOAMTH OMBITHI MO HAOMIOCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JaBIIGHHUSI BO3JyXa OT €ro o00béMma,
TEeMITepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAaHUS U HATPEBAHUS TIPHU U3JTYyUYEHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOIIAJA €€ TOBEPXHOCTH, JIIEKTpHU3alUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3apsIOB, B3aHMMOJICUCTBUE TMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JI€UCTBUS MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMble TMPEANONIOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOTO 00OpYyIOBaHWS, ONUCHIBATH XOJ[ OMNbITA ©
(bopMyIUPOBATh BHIBOJIBI;

BBITIOJTHSITH TPSIMbIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIHLHON BIIAXKHOCTH BO3JyXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYHMH, CPAaBHHUBATh pPE3yJIbTaThl HM3MEPEHUN C Y4E€TOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH WCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DM3MUYECKON BEITWYHHBI OT APYroM C
HCIIONIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEUEHHUsS M YJEIBbHOTO CONMPOTHBIICHHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIBHOTO U MapauIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBHIMOJHITH U3MEPEHUSs, CIeays



IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTAThl OJYYEHHON 3aBUCHMOCTH B BHJIE
TaOIHI U TpaUKOB, AeTaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BELIECTBA, COIPOTUBJIEHUE NIPOBOJHUKA, pa00OTa U MOIIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTb IPUHLUIBI JEHCTBUS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OHNOpPOH Ha MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTENb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNel ¢ MOCIEN0BaTEeIbHBIM U MapauIeibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETIEH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MHGMOPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM SKOJIOTHUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

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

® HCIOJB30BATH MPH BBHITIOTHEHNU yUeOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YUYEHHBIN MOHATHHHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIICZINTHh 3a BBIIOJIHEHHEM IUIaHA JIEHCTBHHA M KOPPEKTUPOBATh €ro, ajaeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIINIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyueHust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YPOBHE JIOJKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTh W TMEpPEerpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JTATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TMOTJOIIeHUs, anb(da-, Oera- W ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TE€Jl, PEAKTUBHOE JBUKCHUE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPOXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YICHHBIX (U3NYCCKUX SBICHHUHA B OKPYXKAroIieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 3XO, LBETa Te7,
ONITHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JENCTBUE PaIMOaKTUBHBIX M3TYyYeHHI HA OPTaHU3M YeNOBEKa), IPH STOM MEPEBOAHTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCThH Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMeIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHATIBHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABHIIHBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHUE SIBICHUS U MPOLIECCHI, UCIONB3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsjoBOr0 M
MacCoBOTO YHCEN TMpU SACPHBIX peakUusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATb  [PUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIINME WIIH
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOJIUTH PACUYETl W  OICHHWBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh MPH HOMOIIM (HU3UYECKHUX
METOOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJKAa IPOBEIECHUS MCCIEJOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT Macchl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHue
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZIGHNE CIUIONIHBIX M JIMHEWYaTBIX CIHEKTPOB H3IyYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 060PYA0BaHMS, ONUCHIBATE X0/ ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUE H3MepsieMON BeNIUYMHBl ((OKYCHOE pacCTOSTHUE COOMparoleil JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadaJbHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yIja HaJeHHs U
yria IpejJoMJIeHUsl OT yIila MaJieHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTAThl TOJIYYEHHOW 3aBUCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
XKECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJBKEHHUS, MeXaHHUecKash padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEITUYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKK H3YYCHHBIX (DU3MUECKUX MOJAENEH: MarepualbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MOJIOKEHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMbIE GU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi U COOJIIOZICHUS HOPM OKOJOTHYECKOTO TIOBEJACHHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOW UWHGOpMAlMd Ha OCHOBE HUMEIOLIMXCA 3HAHUN W
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BAaTh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBIA ammapar u3y4aemoro paszziena (U3NKd U
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1.®@u3nka u €€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMO/IEUCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHue U B3aumMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4./laBnenne TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1.TenioBuie ABJIeHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3/eiioB U TeM KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypchl
Pa3zpen 1.Mexannueckue siBJICHUSA
MexaHu4eckoe
11 JIBH)KCHUE U 10 1 bubmuorexa [JOK
' CI1oco0bI €ro https://m.edsoo.ru/7f41a4a6
OIHMCaHUs
bubnmoreka [IOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3 10 3
AKOHBL COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2.Mexannueckue KoJIe0aHUA U BOJHBI
21 MexanndecKue 7 3 bu6nmoreka [IOK
' KoJIe0anust https://m.edsoo.ru/7f41a4a6
59 MexaHn4ecKue 3 1 3 bubnuorexa [JOK
' BOJIHBL 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3.9JIeKTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHbIC BOJIHBI

DNeKTPOMarHuTHOE
31 noJje u 6 2 bubmmoteka [IOK
' 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazneny 6
Pa3nen 4.CBeToBble IBJIeHUS
3aKOHEBI But6 1IOK
noIMoTeKa
4.1 6 2
PACTIPOCTPAHEHIA https://m.edsoo.ru/7f41a4a6
CBeTa
JIMH3EI 1
4.2 ONTHYECKHUE 6 3 bubmorexa [JOK
' https://m.edsoo.ru/7f41a4a6
prOOpbI
43 Paznoxxenune 6emoro 3 2 bu6nuoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nea 5.KBaHTOBDBIE ABJIEHUA
Hcnyckanue u EuG OK
5.1 MOTJIONIEHUE CBETa 4 1 uomorexa [

aTOMOM

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



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

5.9 CrpoeHue aTOMHOTO 6 1 bubnnoreka HOK
' aapa https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
53 FlacpHeie peakiuy ! 1 L https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Paznen 6.11oBTOpUTEILHO-00001IIaK0IIHIT MOYIb
[ToBTOpEHME M
0000111eHHE bubmmorexa [JOK
6.1 9 2
coJepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no pazueny 9
OBILIEE KOJIMYECTBO
YACOBIIO 102 3 27

[TPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. @enepalibHbII rOCyAapCTBEHHBIN 00pa30BaTEIbHBINA CTAaHIAPT OCHOBHOTO 00111eT0 00pazoBaHus /
MunucrtepcTBo nipocBeieHus Poccuiickoit @enepanun. Peectp mpuMepHBIX OCHOBHBIX 00pa30BaTeIbHbIX
MIPOrpaMM.

2. OcHOBHBIE MTOJIXO/IBI K OI[EHKE €CTECTBEHHOHAYYHOU rpaMoTHOCTH / CeTeBoii KOMIUIEKC HH(pOopMa-
WOHHOTO B3anMoIeicTBHUs cyObekToB Poccuiickoit deneparuu B npoekte « MOHUTOPUHT GOPMUPOBAHUS
(GyHKIIMOHAT HOM TPaMOTHOCTH». IHCTUTYT CcTpaTeruu pa3BuTHs oOpazoBanus Poccuiickoil akaneMun

oOpa3oBaHHs

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
1. Huxkudopos I'.I'., [lentun A.I1O., [TonnoBa I'.M.; nox pexn. A.1O. Ilentuna. M3yuenue
(Y3MKM Ha OCHOBE HAYYHOT'O METOJIa O3HAHUs: MeToandeckoe nocoore — M.: Jlpoda.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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https://infourok.ru/metodicheskoe-posobie-po-fizike-uvlekatelniy-mir-fiziki-chast-klass-1018484.html
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