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MOSICHUTEJIBHASA 3AITMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTaBJICHA Ha OCHOBE TIOJOXEHWH W TpeOOBaHUH K
pe3ynbTataM OCBOCHHUSI Ha 0a30BOM YPOBHE OCHOBHOH 0Opa3oBaresibHOM mporpammsl, npezicrasieHHbIXx B @I'OC OO0, a taxxke ¢
yaéroM ¢enepanbHOi pabodeii mporpaMMBbl BociuTaHus u KoHIemn npernonaBaHus yaeOHoro mpeamera «Dusukay.

CopeprkaHuie mporpaMMbl 10 (HU3UKE HATPaBICHO HA (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAIOMIHXCS H
OpraHM3alI0 M3y4eHHs (PU3MKU Ha JEeSITENbHOCTHOW OCHOBE. B mporpamme mo ¢u3nke y4YUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanuzauuu Tpeboannii @PI'OC OOO K miaHUpYeMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3ysibTaTaM OOydYeHHs, a
TaK)Ke MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX yIEOHBIX IPEIMETOB HA YPOBHE OCHOBHOTO O0IIIET0 0Opa3oBaHM.

[Tporpamma o ¢u3MKe ycTaHaBIMBAET paclpe/elieHne yd4eOHOro Marepuaia 1o rojam o0ydeHus (1o Kiaccam), mpeajaraer
MPUMEPHYIO T10CIIeI0BATEIbHOCTh U3YUYEHHsI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI IIPEIMETHOTO COACPKAHUS M YUETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCSI.

ITporpamma mo ¢usuKe pazpaboTaHa C HETbI0 OKA3aHUA METOAWYECKON IMOMOIIY YYHUTEIIO B CO3AaHUN pabodeil MporpaMmbl
0 y4eOHOMY TIPEIMETY.

@usnka ABIAETCA CHCTEMOOOPA3YIOMNM AJISl €CTECTBCHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJBKY (DPM3MUECKHE 3aKOHBI
JIeKaT B OCHOBE TPOIIECCOB W SBICHUM, N3y4aeMbIX XUMHUEH, Onosioruei, actpoHoMuer u gusndeckoit reorpadueii, BHOCHT BKJIaJ B
C€CTCCTBCHHO-HAYYHYIO KapTUHY MHpaA, NPEAOCTaBIACT HanOoJjee SICHBIE 06pa3u1>1 NMPUMEHCHHA HAYYHOI'0 METOJa MO3HaHUsA, TO €CTh
croco0a Moyry4eHus! JOCTOBEPHBIX 3HAHUH O MHpE.

Opna W3 TIaBHBIX 3amad (U3MYECKOro 00pa3oBaHHA B CTPYKType oOmero o0Opa3oBaHHMsS COCTOMT B (hOpMHPOBaHHU
€CTECTBEHHO-HAY4YHOW IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIuxcsl.

W3zyyenue ¢u3nku Ha 0a30BOM YpOBHE MpEIOJiaracT OBJIAJACHHE CIENYIOUMMU KOMIIETEHTHOCTSMH, XapaKTepH3YIOIUMU
€CTECTBEHHO-HaY4YHYIO TPAMOTHOCTb:

®  Hay4HO OOBSCHATH SBJICHHUS,
®  OLICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;
®  UHTEPIPETHPOBAThH JAaHHBIC M UCIIOIb30BATh HAYUHBIEC JOKA3aTENbCTBA AJIS TOTYIEHHS BHIBOIOB.

Ienn n3ydenus Gpu3nky Ha ypoBHE OCHOBHOTO 00mIero oOpa3zoBaHus ompenesneHbl B KoHmenuu npenogaBaHus ydeOHOTO
npeamera «dusnka» B 00pa3oBaTeNbHBIX OpraHu3ausax Poccuiickoit denepaliun, peaqu3yonMx OCHOBHBIC 001[e00pa3oBaTeIbHbIC
IIpOTpaMMBl, yTBEepKAEHHON pemreHnem Komnernn MuHHcTepeTBa npocBenieHns Poccuiickoit @enepannu (poToko oT 3 mexadps
2019 r. Ne [TIK-4BH).

Henu uzyyenus pusuku:

e mpuoOpeTeHHe UWHTepeca W CTpEeMJICHHS OOydYalmuXcsl K HaydYHOMY HW3YYCHHIO TPHUPOJABI, pa3BUTHE UX

MHTEJJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
® Da3BHUTHE MPEACTABICHUII O HAyYHOM METOJe IO3HAHUS M (HOPMHPOBAHME MCCIIEAOBATEILCKOTO OTHOIICHHUS K
OKPYXKaIOIIUM SIBJIICHUSM,;

e  (opMHPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YCHHS OCHOB CTPOCHHS MATEPUU M (PYHIAMEHTATbHBIX

3aKOHOB (DU3UKH;

e  (opMHpOBaHHUE NPEICTABICHUI O PO UBUKH JUISl pA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHIA;

®  pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oymyiieil mpodeccroHaIbHON NEeSITEIbHOCTH, CBSI3AaHHON C (DHU3UKOI,

MOJITOTOBKA K JTAJIbHEHIIEMY OOYyYEeHHUIO B 3TOM HallpaBJIeHHUH.
JlocTikeHne 3TuX mejael mporpaMmsl 1Mo (HU3MKe Ha yPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS 00ECTICUYMBAETCS PEUICHHEM
CIIEIYIOIINX 3a4a4:
e npuoOpeTeHHE 3HAHUHM O JUCKPETHOM CTPOEHHMH BEIECTBA, O MEXaHWYECKUX, TEIUIOBBIX, JICKTPHUECKUX, MATHUTHBIX H
KBaHTOBBIX SIBJICHHSX;

o an/Io6peTel-me yMeHI/Iﬁ OIMCHIBATH U OOBICHSTE (bmnqecm/le ABJICHUA C UCITIOJIb30BAHUEM ITOJTYUCHHBIX 3HaHPII>i;

®  OCBOGHHE METOJIOB PELICHUs MPOCTEHIINX PACUETHBIX 331a4 C HCIOJIb30BAaHMEM (U3UUECKHX MOjejel, TBOPYECKUX U
MIPaKTHUKO-OPUEHTHPOBAHHBIX 3a/1ay;

o pPa3BUTHE yMeHI/Iﬁ Ha6J'II'OJIaTI) TIPUPOAHBIC SABJICHUSA W BBINIOJHATH OIBITHI, na6opaTopHLIe paGOTLI 1 OKCICPUMCHTAJIBHBIC
HCCJIEIOBAHMS C UCTIONb30BAaHUEM M3MEPHUTENIBbHBIX IPUOOPOB;

e ocBoeHHE NPUEMOB PaboThl ¢ HMHpopManueld (u3nYecKkoro cojaepkaHus, BKIOYas HHPOPMAIMIO O COBPEMEHHBIX
JOCTHKEHUAX (PU3UKH, aHAIN3 ¥ KPUTHIECKOE OLIEHUBAaHIE MH(OPMALIHH;

®  3HAaKOMCTBO cO c(hepamu MPOPECCHOHATBHON IESTENBHOCTH, CBA3aHHBIMU C (DU3UKOH, M COBPEMEHHBIMHU TEXHOJIOTHAMH,
OCHOBaHHBIMH HA JIOCTHXKCHUSX (PU3NIECKON HAYKH.

Ha uzyuenne ¢uznku (6a30BbIii ypoBEeHb) Ha ypOBHE OCHOBHOTO 0011ero oOpa3oBanus otBoanTcs 238 yacos: B 7 kiacce — 68
gacoB (2 waca B Henemo), B 8 kimacce — 68 wacoB (2 waca B Hememo), B 9 kimacce — 102 gaca (3 waca B Hememo).

[Mpennaraemslii B nporpaMme 1o (u3uKe NepedeHb JabOpaTOPHBIX PabOT M ONMBITOB HOCUT PEKOMEHIATEIbHBIH Xapakrep,
YUYHTEINb JICNAeT BHIOOP HPOBEICHUs Ja0OPAaTOPHBIX PadOT M OIBITOB C YYETOM WHIMBHIYAIBHBIX OCOOCHHOCTEH OO0y4arouluxcs,
CIHCKA SKCIEPUMEHTAIBHBIX 33/1aHNH, IPEATIaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 PH3nKe.

COJEPKAHUE OBYUYEHUSA



7 KJIIACC

Pa3gen 1. ®usnka u eé poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®duszuka — Hayka o mpupoze. SIBineHus npupoisl. DU3HUECKUE SBICHUS: MEXaHUUYECKHe, TCIUIOBBIE, 3JEKTPUUECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

Omnyeckne BeMUUMHBL. V3Mepenme ¢umsmueckux BenmunH. Pusmdeckme mpubopsl. [lorpemHocTs nW3MepeHHil.
MexayHapoHasi CUCTEMAa €AUHUIL.

Kak ¢usnka m gpyrue ecTecTBEHHBIC HayKH H3y4alOT NMPHPOAY. ECTeCTBEHHO-Hay4HBIH METOA IO3HAHUS: HaOIIO/ACHHE,
MIOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABI)KEHHE TUIOTE3, SKCIIEPUMEHT 10 NMPOBEPKE TUIOTE3, OOBACHEHHE HAOMI0aeMOTO SIBICHHUS.
Onucanve QU3NIECKHX SBICHUH C TOMOLIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuecKkue, TEMIOBbIE, YIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SBIICHHUS.

2. Owuznyeckue NpuOOPHI U HMPOLEAypa IPAMBIX U3MEPEHUI aHAJIOTOBBIM U HU(GPOBBIM IPHOOPOM.

Jabopamopnvie pabomol u onvimol.

OmnpenencHue UEHbI ACTCHUS MIKATIbl H3MEPUTEIBHOTO IpHOOpa.

W3mepeHue pacCTOSHUM.

N3mepenne 00bEMa KUIKOCTH M TBEPAOTO TENA.

OmnpenesneHue pa3MepoB MaJIbIX TEl.

W3mepenne temiiepaTypsl IpH MOMOIIN KHAKOCTHOTO TEPMOMETPA U JATYNKA TEMIIEPATYPBhI.

IIpoBeneHue uccienoBaHUSA IO IPOBEPKE T'HIIOTE3bI: JANBHOCTh ITOJNETA IIAapHKa, MYIIEHHOI'O TOPU30HTAIBHO, TEM
Ooutbllie, 4eM OOJIbLIE BHICOTA MyCKa.

Pa3gen 2. IleppoHayaabHbIe CBEICHHS O CTPOCHHH BelllecTBa.

CrpoeHue BEIecTBa: aTOMBI M MOJIEKYJIBI, X pa3Mepsl. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEIIECTBA.

JlBmwkenue yvacTtuil BernectBa. CBsA3b CKOPOCTH JBIDKCHHS YACTHI[ C TeMIEpaTypod. BpoyHoBCckoe nBmxeHHE, TU(Py3us.
BSaI/IMO[[eI‘/IICTBI/Ie YacCTull BCHICCTBA: MIPUTAKCHUEC U OTTAJIKUBAHUC.

I o

ArperaTHple COCTOSHHS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPHCTALIMYECKUX) TN B3aMMOCBSI3b MEKIy
CBOMCTBAMH BEHICCTB B PA3HBIX arperaTHBIX COCTOSHUSAX M HX aTOMHO-MOIEKYISPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHBIX
COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HabntoneHre GpOyHOBCKOTO JBUKCHHUS.

2. Hab6monenne nuddy3um.

3. HabGmonenue siBieHUN, OOBICHIIOMIMXCS MPUTSHKEHUEM WM OTTATKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnsie pabomol u onvimel.

1. OreHka quaMeTpa aToMa METOIOM PSIOB (C UCIOIb30BaHueM (hoTorpaduii).

2.  OmsITH 110 HAOJIOACHHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

3. OmnsITHl 110 00HAPYKEHHIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPHUTSKESHHUS.

Paznen 3. /IBu:keHue U B3auMojieiicTBIe TeJl.

MexaHnueckoe ABIKeHHE. PaBHOMepHOE M HepaBHOMepHOe nBrkeHHe. CKopocTh. CpenHss CKOPOCTh MPH HEPaBHOMEPHOM
JBIOKCHUU. Pacdér myTu 1 BpeMeHH JABIIKCHHS.

SIBnenue HWHEPIUU. 3akoH HWHEPIINHN. BSaHMO}IeﬁCTBHe TEJI KaK MpUYruHA U3MCHCHHUSA CKOPOCTHU JABHIKCHUA TECII. Macca kak
Mepa HHepTHOCTH Tema. [ImoTHOCTE BemecTBa. CBsI3b MIOTHOCTH € KOJMYECTBOM MOJIEKYII B eIMHHUIIE 00hEMa BEIIECTBA.

Cuna Kak XapakTepuUCTHKa B3auMmojeicTBus Ten. Cuima ympyrocth W 3akoH [yka. l3mepeHuwe CHIBI C IOMOIIBIO
JTUHAMOMeTpa. SIBJIeHne TATOTeHHs M cuia TspkecT. CHila TSHKeCTH Ha APYTruX IriaHeTax. Bec tema. Heecomocts. CroxeHnne cui,
HaIpaBJICHHBIX MO OJHOU MpsiMoid. PaBHozeicTBytomas cuin. Cuna Tpenus. TpeHne CKOJIhKEeHUs U TpeHHe MOoKos. TpeHue B mpupoie
U TEXHHKE.

Hemonucmpayuu.

HabnromeHne MeXaHU4eCKOTO TBHKCHUS TEla.

M3mepenue ckopocTy NPSIMOIUHENHOTO ABUKEHUS.

Habnronenue sBIeHUSI HHEPITUH.

HaGurroienne n3MeHeHus: CKOPOCTH MTPH B3aUMOICHCTBUH TEll.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO Tell.

. CroxeHue CwI, HAPaBJICHHBIX 110 OJTHOM TIPSIMOH.

Jlabopamopnsie pabomol u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBIDKCHHS (IIApUKa B KUIKOCTH, MOJEIH JIEKTPHYECKOT0 aBTOMOOWIIS M Tak
naiee).

2. OrmpeneneHue CpeHEH CKOPOCTU CKOIBKCHHS OPYCKa WK IIAPHUKA TI0 HAKIIOHHOH IIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OIBITHI, IEMOHCTPUPYIOITHE 3aBUCUMOCTD PACTHKEHUS (ehopMaInni) MPy>KUHBI OT PUIIOKESHHON CHITBI.
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5. OmneITel, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHUJIBI TPEHHUs CKOJILKEHUS OT Beca Tella U XapaKTepa COMNPHUKACAIOIIMXCS
MIOBEPXHOCTEIN.

Pasnen 4. [laBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Jasnenne. CrocoObl yMEHBIICHHS M yBEIHYECHUs NaBicHus. [laBneHue rasa. 3aBUCHMOCTH IABJICHHUS ra3a OT 00b&Ma,
Temnepatypsl. Ilepemaua naBneHus TBEPABIMU TelaMH, XKHUAKOCTAMU M rasaMmu. 3akoH Ilackans. IIHeBMaTHyeckue MalldHBL
3aBUCHMOCTb [JaBICHUS JKUIKOCTH OT TIiyOuHbl. ['mapocrarmueckuii mapagokc. CooOumiatommecs cocyapl. ['mapaBnmyeckne
MEXaHHU3MBI.

ATtmocdepa 3emiu u atMochepHoe aaBieHne. [IpuanHb cymiecTBOBaHHS BO3AyIIHOH o6omouku 3emmu. OnbiT Toppudery.
W3mepenne atMocgepHOro naBieHHs. 3aBHCUMOCTh aTMOC()EPHOrO JaBJIE€HHS OT BBICOTHI Haja ypoBHeM Mops. [IpuGopsr s
N3MEPEHNUS aTMOC(EPHOTO AABICHHUS.

JleticTBHE )KUOKOCTH ¥ Ta3a Ha MOTPyKEHHOE B HUX TeJo. BeITankuBaromas (apxuMenoBa) cuna. 3akoH Apxumena. [ImaBanne
Ten. Bo3ayxonnaBaHue.

Hemoncmpayuu.
3aBHCHUMOCTh JIaBICHUSA raza OT TEMIEepaTyphl.

Ilepenada naBneHMS )KUIKOCTHIO M TA30M.

Coobmarommuecs: Cocyabl.

I'unpaBnuueckuii npecc.

[posiBreHue neiicTBUS aTMOC(EPHOTO TABICHUS.

3aBHCHMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NOTPYKEHHOM YaCTH TeIa ¥ IUIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKUBAOLIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

0O N Uk WNR

. YcnoBue miuaBaHus Tell: IIaBaHUE WU MTOTPYXKEHUE Te B 3aBUCUMOCTH OT COOTHOIIEHUS MIIOTHOCTEN TENa U AKHUIKOCTH.
Jlabopamopnvie pabomut u onvimul.
1. HccnenoBaHue 3aBUCHMOCTH Beca TeJa B BOJIE OT 00bEMa MOTPYKEHHOI B )KUAKOCTH YacTH TeJa.
2. OrmpeneneHue BhITAIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBHUCUMOCTH BBITAIKUBAIOLIEH CHNIBI, JEHCTBYIOMIEH HA TENO B )KUAKOCTH, OT MAacChl TEJa.
4. OmsbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKMBAIOLIEH CHJIBI, JeHCTBYyOIEHl Ha TeNo B JKUIKOCTH, OT 00BEMa
MOTPY>KEHHOMN B KUAKOCTH YaCTHU TeJla U OT INIOTHOCTH JKUAKOCTH.
5. KoHcTpyupoBanue apeomMeTpa WiM KOHCTPYHUPOBAHHKE JIOAKU U OIpeAeIeHre €€ TPY30I0IbEMHOCTH.
Pa3gen S. PaGoTa u MOLIHOCTh. JHeprus.
Mexannueckasi pabota. MOIIHOCTb.
[TpocThie MeXaHU3MBI: phIYar, 0JIOK, HAKJIOHHAS IJIOCKOCTb. [IpaBmito paBHOBecHs pbruara. [IppuMeHneHne npaBmiia paBHOBECHS
pbraara x 61oky. «3omoToe npasmiio» Mexanuku. KI1J] npocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY M TEXHHKE.
Mexannueckas 3Heprusi. Kunerndeckas u nmoTeHIMaidbHas sHeprusd. [IpeBpaiieHre ogHOTO BUIA MEXaHHYECKOW SHEPIHH B
JIpyroil. 3aKOH COXPAaHEHHs] YHEPTUU B MEXAHHUKE.
Hemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnvie pabomot u onvimul.
1. Omnpenenenue pabOTH CHIIBI TPEHUS IPH PABHOMEPHOM JIBHKEHHH TeJIa 10 TOPU30HTAIBHON ITOBEPXHOCTH.
2. MHccnenoBaHue yclaOBHUIM paBHOBECHS phluara.
3. UMsmepenue KIIJ] HakIOHHOI MIOCKOCTH.
4. U3yyeHue 3aKOHA COXPAHEHUS! MEXaHUYECKOWU IHEPTHH.
8 KJIACC

Pa3nen 6. TenioBble siBJIEHUS.

OCHOBHBIC TIOJIO)KEHUS MOIICKYIISIPHO--KHHETHYCCKOW TEOPUHM CTPOCHHUS BellecTBa. Macca W pa3Mepbl aTOMOB U MOJICKYIL
OIBITHI, MOATBEPKAAIOIINE OCHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPIOTO, KHIKOTO W Ta3000pa3HOr0 COCTOSIHWN BemlecTBa. Kpuctammmueckne u amopdubie Tena. OObsicHeHUE
CBOWCTB Ta30B, XHIKOCTEH H TBEPABIX TEI HA OCHOBE IOJIOKEHHUH MOJCKYSIPHO--KHHETHYeCKOH Teopun. CMmauuBaHHE U
KalMWUIIPHBIC SBJICHUS. TeIoBoe paciiupeHue U CoKaTHe.

Temneparypa. CBs3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO IBIKEHUS YacTUll. BHyTpeHHsst sHepTUsi. COCOOBI H3MEHEHUS
BHYTPEHHEH SHEPTHH: TeIUIONepeada i COBEpIIeHIe padoThl. Buabl Temonepenadn: TeIONpOBOJHOCTD, KOHBEKIIHSA, H3ITyICHHUE.

KonudecTBo TemioTel. YaenpHas TEINIOEMKOCTH BelIeCcTBA. TEIUIOOOMEH U TEIUIOBOC PaBHOBECHE. YPABHCHUE TEILJIOBOTO
Oamanca. IlmaBneHme W OTBepIACBaHME KPHUCTAJUIMYECKHUX BEMIECTB. YAelbHas TeIUuloTa InlaBieHus. [lapooOpaszoBanme u
koHneHcanus. Vcnapenne. Kumenne. Y aenpHast TemioTa napooOpazoBaHus. 3aBUCHMOCTb TEMIIEPaTyphl KHIIEHHUS OT aTMOC(hEpHOTOo
JIABJICHUSI.

BunaxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TeIUIOTa CrOpaHusl.

[puniuner padboTe! TertoBsix aeuratencii KI1/] reruioBoro apurarens. TemioBbie JBUraTeN U 3alllUTa OKPYKAIOIMICH CPE/IbL.

3aKOH COXpaHEHUS U MPEBPAICHHS YHEPTUU B TCIUIOBBIX MPOIECCaX.

Hemoncmpayuu.



HabGmonenne 6poyHOBCKOTO JABHIKECHUSL.
Hab6monenne nuddysum.
HabnroneHue siBneHui CMaYuBaHUS U KAWUIIPHBIX SIBICHUM.
Habnroxenue TEIioBoro pacmmpeHus Ted.
V3meHeHue naBieHus ra3a npyu K3MEHEHUH 00bEMa N HarpeBaHUH WITH OXJIAXK/ICHUH.
[IpaBuia n3MepeHus: TeMepaTypehl.
Buns! Temionepenayu.
OxJ1a)kKAeHNE TP COBEPIICHIH PAOOTHL.
HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMHU CHIIAMHU.
CpaBHeHHE TEIUTOEMKOCTEH pa3IMIHBIX BEIICCTB.
HaGmonenue kuneHus.
Habmroenune mocTosHCTBA TEMITEPATyPHI IIPH IDIABICHHH.
13. Mojenu TenjJoBbLIX ABUTraTeseH.
Jlabopamopnsie pabomol u onvimel.
OmBITH IO OOHAPYKEHUIO NEHCTBHS CHI MOJIEKYJIIPHOTO IPUTSHKEHHUSI.
OMBITH IO BRIPANIMBAHUIO KPHCTAIJIOB TOBAPCHHOM COJIHM WJIH caxapa.
OmnbITH IO HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHS ra30B, )KUAKOCTEH U TBEPABIX TEI.
OmnpenesneHne NaBIeHUS BO3yXa B OaJUIOHE MITIPHIIA.
OHI)ITI)I, JACMOHCTPHUPYIOHINE 3aBUCUMOCTD JaBJICHUA BO3AyXa OT €TI0 O6"l)éMa 1 Harp€BaHus WJIN OXJIAXKIACHUA.
[IpoBepka rumoTe3s! TMHEHHOW 3aBUCUMOCTH JJTHHBI CTOJIONKA KUIKOCTH B TEPMOMETPHUIECKOH TPYOKE OT TeMITepaTypHlI.
HaOnonenue n3aMeHeHus: BHYTPEHHEH DHEPTHHU Tela B Pe3yJbTaTe Terionepeadd u paboThl BHELUIHUX CHIL.
HccrenoBanue sABICHUS TEIUIOOOMEHA IPH CMEIIMBAHUH XOJOIHOM U TOPSTICH BOIBL.
OmnpenesneHre KOJIHMYECTBA TEIUIOTHI, HOJIYYEHHOTO BOJION IIPHU TEIIIOOOMEHE C HarpeThIM METATMYECKUM [IMINHAPOM.
OmnpeneneHne yaenbHOH TEIUIOEMKOCTH BEIIECTBA.
HccrnenoBanue nporecca UCIIApEHHsL.
OmnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3IyXa.
13. OmpeneneHue yaeapHON TEIIOTH IUIABICHUS JIBAA.
Paspnen 7. DiiekTpryeckre 1 MATHUTHBIE SIBJIECHMS.
DnexTpu3anus Ten. J{Ba poja SIEKTPHUYECKUX 3apsioB. B3amMonelicTBre 3apspKkeHHBIX Tell. 3akoH KyrmoHa (3aBUCHMOCTB
CHJIbI B3aHMOﬂeﬁCTBHﬂ 3apsHKCHHBIX TEJI OT BEJIMYUHBI 3apsA/10B U paCCTOSIHUA MEXKTY TeJ'IaMI/I).
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OnexTtpudeckoe mnosie. Hampsk€HHOCTh 3JIeKTpHYecKoro mois. [IpuHIMO Cymeprno3unuM 3JIEKTPUYECKHX IojJed (Ha
Ka4eCTBEHHOM YpPOBHE).

Hocurenu snexTpudeckux 3apsAmoB. DJIeMEHTapHBIH anekTpuueckuil 3apsa. Ctpoenne atoma. [IpOBOTHUKHY U AMIIEKTPHKH.
3aKOH COXpaHEHUS JEKTPUIECKOT0 3apsaa.

DJEeKTpUYEeCKUH TOK. YCIOBUS CYIIECTBOBAHHS 3JIEKTPUYECKOTO TOKa. VICTOUHMKHM TOCTOSHHOTO Toka. JlefcTBus
IEKTPUUECKOTO TOKA (TEMIOBOE, XMMHUUECKOE, MArHUTHOE). DIEKTPUIECKUH TOK B KHJIKOCTSIX M ra3ax.

Dnektpudeckas menb. Cuna Toka. DiekTpuueckoe HampspkeHue. CONMpOTHUBIECHUE MPOBOJHUKA. YAEITHHOE COMPOTHUBICHUE
BemiecTBa. 3akoH OMa ams yuyactka rend. [locnenoBarenpHOE U apanieaTbHOe COeANHEHNE IPOBOTHUKOB.

PaGora ¥ MOIIHOCTB 3JIEKTPUYECKOro TOKa. 3akoH J[xoyns—JleHna. DneKkTpuyeckue Iend W MOTPEeOUTENH 3IEKTPHYECKOH
sHepruu B ObITy. KopoTkoe 3ambIkaHue.

[TocrostHHBIE MarHUTHL. B3anMoseiicTBHEe TOCTOSHHBIX MarHUTOB. MarHUTHOE T10s1e. MarHuTHOE 1mojie 3eMJIM U €ro 3HauYeHHe
Juid xku3HU Ha 3emie. OnbIT Operena. MarHUTHOE Moje 3IeKTpHYecKoro Toka. [IpuMeHeHne 3eKTpoMarHuToB B TeXHUKe. JlelicTBue
MAarHuTHOTO MO/ HAa NPOBOJAHUK C TOKOM. OJIEKTPOJBUTaTeNlb IOCTOSHHOIO TOKa. lcrmoinp3oBaHME 3JIEKTpOABUTATENEd B
TEXHUYECKHUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Omnbitel Papanes. SBneHue snexTpoMarHuTHOM wHAyKimu. IIpaBuio JleHma. Dnextporeneparop. CHocoObl MONTydeHUs
IIEKTPUUECKOM IHEPTUH. DIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu.
DneKkTpu3anus Tell.
JBa poaa 3IeKTpHYEeCKHX 3apsA0B U B3aNMOACHCTBHIE 3apsDKEHHBIX Tell.
Y CcTpoHcTBO U AeiicTBHE 2IEKTPOCKONA.
OnexTpocTaTHuecKast UHIYKIHUS.
3aKOH COXpaHEHHMs IEKTPUICCKUX 3aPAI0B.
IIpOBOIHUKY U AUINEKTPUKH.
MopennpoBaHH€E CHUIIOBBIX JTMHUH JIEKTPHUECKOTO MOJIS.
HcTOYHMKH NOCTOSHHOTO TOKA.
JlelicTBHS 37IEKTPUYECKOTO TOKA.
10. DnekTpu4ecKuil TOK B XKUAKOCTU.
11. T'azoBbIit pa3ps.
12. H3MepeHue cuibl TOKa aMIEPMETPOM.
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13. H3mMepeHue 3JICKTPUUCCKOTO HATIPSIKCHUS BOJIBTMETPOM.

14. Peocrtar 1 Mara3uH CONMPOTHUBIICHUII.

15. B3aumMopeicTBHE NOCTOSHHBIX MATHUTOB.

16. MonenmmupoBaHie HEBO3MOXKHOCTH pa3eNICHHs MOJIOCOB MarHUTa.

17. MonenupoBaHHe MarHUTHBIX TOJICH OCTOSHHBIX MATHUTOB.

18. OmpIT DpcTena.

19. MarHuTHOE IMOJIe TOKa. DJICKTPOMATHHUT.

20. JleiicTBME€ MAarHUTHOTI'O TOJIS HA POBOJHUK C TOKOM.

21. DNEKTPOABHUIATENb MOCTOSIHHOTO TOKA.

22. HccnenoBaHue SBICHUS dIIEKTPOMArHUTHOW MHITYKITHH.

23. Omneitel Papages.

24. 3aBUCHMOCTH HAIPaBIICHISI HHAYKIIMOHHOTO TOKA OT YCIOBHI €ro BOSHHKHOBEHHSI.
25. DIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomol u onvimel.

OMBITHI IO HAOJTIOJICHUIO DJICKTPHU3AIUHN TEJI HHAYKIIUCH U MPU COMPUKOCHOBCHUU.
HccrenoBanne eWCTBUS AIEKTPHUSCKOTO MO HA IIPOBOTHUKA M JUJIICKTPUKH.
COopka 1 mpoBepKa padOThI IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

W3mMepeHne u peryiupoBaHUE CHITBI TOKA.

M3MmepeHue u perynupoBaHye HApPsKEHUS.

ouhkewNRE

HccnenoBanne 3aBHCHMMOCTH CHJIBI TOKa, WAYIIETO YEPEe3 PE3UCTOP, OT CONPOTHBICHUS PE3UCTOPa M HANpPSKCHUS Ha
pesucrope.
7. OmbITEL, JEMOHCTPHPYIOIINE 3aBUCHMOCTH 3JEKTPUYECKOTO CONPOTHBICHHS NPOBOJHHKA OT €ro JUIMHBI, IUIOMAIN
TIONIEPEYHOTO CEUCHHS U MaTepuarna.
8. IIpoBepka mpaBuiia cI0XKEHUS HANPSDKEHUH MPU MOCIEI0BAaTEIbHOM COSAMHEHUH ABYX PE3HCTOPOB.
9. [Ilposepka npaBuia ISl CHIIBI TOKA ITPH MAPATIIETFHOM COSANHEHUH PE3UCTOPOB.
10. Ompenenenne pabOTHI IMEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
11. OmpezneneHue MOLUIHOCTH AJIEKTPHYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYILIETO Yepe3 JIAMIIOUKY, OT HAlPSDKCHHS Ha HeH.
13. Omnpenenenne KIIJ[ Harpesartens.
14. VccnenoBaHne MarHUTHOTO B3aUMOAEHCTBUS TOCTOSTHHBIX MAarHUTOB.
15. M3ydeHue MarHUTHOTO ITOJIS IOCTOSHHBIX MarHUTOB MPH UX OOBETUHEHUH U Pa3IeIICHUH.
16. HccnenoBaHue AEHCTBUS MEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, NEeMOHCTPHUPYIOUINE 3aBHCHUMOCTh CHIIBI B3aUMOJIEWCTBUS KaTyIIKM C TOKOM M MarHuUTa OT CHJIBI TOKa H
HaTpaBJICHUS TOKA B KaTYyIIKE.
18. W3ydeHue nefCTBUS MAarHUTHOTO MO HA IPOBOJHUK C TOKOM.
19. KoHcTpyHnpoBaHHe U U3yUYeHHE PAOOThI AJIEKTPOIBUIATEIIS.
20. M3mepenne KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.
21. OMBITHI 1O MCCIICAOBAHUIO SIBJICHUS JICKTPOMArHUTHON MHIYKIUH: HCCIIEIOBAHIE U3MEHEHNH 3HAUEHHS W HalPaBICHUS
WHJTyKIIMOHHOTO TOKA.
9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHHUSI.

Mexanuueckoe nBwxkeHue. MarepuanbHas Touka. Cuctema otTcuéra. OTHOCHUTENBHOCTb MEXAHMYECKOTO JIBHIKEHUSI.
PaBHOMepHOE npsimoniuHeiHOe nBMKeHUe. HepaBHOMepHOE MpsiMoniuHeHoe nBuxkeHune. CpeqHsis U MTHOBEHHAasi CKOPOCTh Tea Npu
HEPABHOMEPHOM JIBHKCHUH.

Yckopenue. PaBHoyckopeHHOE TipsiMosnHEHOe BrkeHre. CBoOoiHOE majeHue. OnbIiThl [ anmmest.

PaBHOMepHOE [BIKEHHE 1O OKpYKHOCTH. Ilepmony w dactota oOpameHus. JIuHelHas ©  yriioBas CKOPOCTH.
LleHTpOCTpEMUTETHHOE YCKOPEHHE.

Ilepselii 3axkoH HetotoHa. Bropoii 3akon Herotona. Tperuii 3akoH Herorona. IIpuHumn cynepnosuuuu cui.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHusl: cuiia TPEHUS CKOJIbKEHUs, CUjla TPEHUsI MIOKOs1, APYTHUe BUIbI TPEHHUSL.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpEHUE CBOOOIHOro majeHus. J[Bmwxenue miuaner BOKpyr CoHIA.
ITepBas xocmuyeckast ckopocTb. HeBecoMOCTh U MeperpysKu.

PaBHOBecne mMarepuabHO# ToUukH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPETUIEHHOW OCHIO BpAIICHHUS.
MowmenT cuibl. LleHTp TsprecTu.

Nmrynee Tema. 3Menenne ummysbcea. UMITyTbe CHITBL. 3aKOH COXpaHEHUS UMITYJIbca. PeakTHBHOE BIKEHUE.

Mexanndeckas paboTa ¥ MOIIHOCTh. PaboTa cui TshkecTH, ynpyroctd, Tperus. CBs3b dHeprud U paboThl. [loTeHIMaNbHAS
SHEPrus Teja, MOAHITOro HaJl MOBEPXHOCThIO 3eMiiu. [loTeHunanbHast a3Heprust cxkatoi npykuHbl. Kunernueckas sueprus. Teopema
0 KHHETHYECKOHM dHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.



HaGmonenne MexaHn4ecKoro JIBM)KEHHUS TeJa OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

CpaBHeHuE ITyTeH U TPACKTOPHUI ABMKECHHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIILHO PAa3HBIX TEJ OTCUETA.
H3MepeHne cKOpoCTH U YCKOPEHHSI IPSIMOJIIMHEHHOTO JBIDKEHUSL.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKEHHUS.

HaGmonenue aBrKeHUs Tela 1Mo OKPYKHOCTH.

HaOmionenne MexaHMYECKHMX SBICHUH, NPOUCXOMIIIMX B cHcTeMe orcuéra «Temexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JBHXCHUH OTHOCHTEIIFHO KaOMHETa (DH3HUKH.

7. 3aBHCHMOCTH yCKOPEHHMS Te€Ja OT MAcChl Tea U JEHCTBYIOIEH Ha HETO CHIIBIL.

8. HaGmronenue paBeHcTBa CUII IIPH B3aUMO/ICHCTBUH TEJl.

9. H3meHeHHe Beca Tena NIpU YCKOPEHHOM JIBHKCHHUH.

10. Ilepenaya umnyibca IpU B3aUMOJCHCTBUU TEIL.

11. TIpeobpa3oBaHuUs SHEPTHH PU B3AaUMOICHCTBUH TEIL.

12. CoxpaHeHue UMIyJbca IPU HEYIPYTrOM B3aUMOCHCTBUY.

13. CoxpaHeHHe UMITyJIbCa PH a0COMIOTHO YIPYTOM B3aUMOACHCTBHUH.

14. HaOmioneHue peakKTUBHOTO JBIKSHUSI.

15. CoxpaHeHHE MEXaHMYECKOH YHEPTHHU NPH CBOOOIHOM IaACHHH.

16. CoxpaHeHHe MEXaHWYECKOH YHepIuu MpH IBUKEHUH Tela MO IeHICTBUEM NPYKHUHBI.

Jlabopamopnsie pabomol u onvimel.

1. KoHcTpyupoBaHue TpakTa I pa3roHa U JalbHEHIero paBHOMEPHOTO JBIDKEHHS [IIApUKa WITH TEJIEKKH.
OmpenencHue cpeaHeil CKOPOCTH CKONBXEHHSI OpyCKa MM ABM)KEHHS IIapuKa 110 HaKJIOHHOH ITOCKOCTH.
OmnpeneneHne yCKOpeHHs Tella IpH paBHOYCKOPEHHOM ABKCHUHU IO HAKJIIOHHOM IIIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JIBIDKCHNH 0€3 Ha4aIbHOH CKOPOCTH.
IIpoBepka TUMOTE3Bl: €CIM NPHU PaBHOYCKOPEHHOM [IBIDKEHHHM Oe3 HadajJbHON CKOPOCTH IIyTH OTHOCSTCA Kak P
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He‘léTHLIX YHuCCII, TO COOTBCTCTByIOHII/Ie HpOMe)KyTKI/I BpeMeHI/I OOUHAKOBBEI.
HccrenoBanne 3aBUCUMOCTH CHITBI TPEHHUS CKOJIBKEHHS OT CHITBI HOPMAJIBHOTO JTaBJICHUS.
Omnpenenenne k03¢ HUIIIEHTa TPSHUS CKOIBKEHUS.
OmnpenerneHune kECTKOCTH MPYKUHBL.
Omnpenenenne pabOTHI CHIBI TPEHHS TP PABHOMEPHOM JIBHYKEHUH TeJa TI0 TOPU30HTAIBHOM TOBEPXHOCTH.
10 Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPHU MOABEME IPpy3a C UCTIOIH30BAHUEM HETIOABMKHOTO U TMOJABMYKHOTO OJIOKOB.
11. HM3yuyeHne 3aKOHA COXPAaHCHHS YHEPTHH.
Paznen 9. Mexanunueckune KoJIe0aHUs U BOJIHBI.
KonebarenpHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTHKH KOJEOaHWIA: IMEPHOJ, YacTOTa, aMIUIMTyAa. MareMaTndecKuid u
MIPYKUHHBIN MasTHUKU. [IpeBpaieHre sHepruu Npy KoinedaTeIbHOM IBH)KEHUH.
3aryxatommue koiebaHws. BwiHykneHHBIe KojeOaHus. Pe3sonanc. MexaHndeckue BONHBEL CBOWCTBA MEXaHWYECKHAX BOIH.
[IpomonbHBIE W TONEpeYHBIC BOJHEL. J[JIMHA BOJHBI M CKOPOCTH €€ pachmpocTpaHeHUs. MexaHWdecKue BOJHBI B TBEPAOM Tele,
CEHCMUYECKHE BOIHEL.
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3ByK. ' poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. MHpa3ByK U yIbTpa3ByK.
Hemoncmpavyuu.
Habmonenue kosnebaHuii TeN O/ ASHCTBUEM CHIIBI TSDKECTH M CHIIBI YIPYTOCTH.
Habmronenune xoneGaHuii rpy3a Ha HUTH U Ha TIPYXKHUHE.
HaGmonenue BBIHYX/ICHHBIX KOJICOAHUH M pe30HaHCA.
PacnpocTpaHeH#e MPOAOIBHBIX U OMEPEYHBIX BOJIH (Ha MOJIENN).
HaGmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HaHC.
Jlaéopamopnbte pabomol u onvimol.
OmpeneneHne 4acToThl M IEpHOJia KoJieOaHUH MaTeMaTHIECKOTO MasTHHKA.
OmnpeneneHne 9acTOTH U ITepro/ia KoJaeOaHui MPYKHHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH NEpUOAA KoJieOaHUH MOBEIEHHOTO K HUTHU I'Py3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH ITEpHOAA KoJieOaHU MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH IIepHOJa KoneOaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacCHI Tpy3a.
OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD II€pHoJa KojeOaHWH NPYKMHHOTO MasTHHKAa OT MaccChl Ipy3a M >KECTKOCTH
MIPY KUHBIL.

7. W3mepenue ycKOpeHUs CBOOOIHOTO MaeHUs.

Pa3gen 10. D1eKTpoMarHuTHOE MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEeKTPOMAarHUTHOE MOJIe. DJIEKTpPOMarHUTHbIE BOJIHBL. CBOMCTBa 3J1€KTPOMAarHMTHBIX BOJH. lllkama sneKTpOMarHMTHBIX
BOJIH. Vcrop30BaHne 2JICKTPOMArHUTHBIX BOJH JJIsl COTOBOH CBSI3U.

OnexTpoMarauTHas npupoaa cBeta. CKopocTs cBeTa. BoTHOBEIE CBOWICTBA CBETA.

Hemonucmpayuu.

1. CBoMHCTBa AIIEKTPOMArHUTHBIX BOJH.

IS e o

ok wNeE



2. BoxaHoBbIe cBOHCTBA CBETA.
Jabopamopuvie pabomol u onvimel.
1. U3ydeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IIOMOIIIBIO MOOMIIBHOTO TenedoHa.
Paszgen 11. CBeroBble siBJICHHUA.
JlygeBass monens cBera. Mcrounuxu cBeta. IlpsMonunelHoe pacnpocTpaHeHue cBeTa. 3atmeHus ConHna u JIyHBIL
Otpaxenue cBera. [Iockoe 3epkano. 3aKOH OTpaKeHHUS CBETA.
[Ipenomienne cBera. 3aKOH TIpPeNOMIICHHS CBeTa. [losiHOE BHYTpEHHEe OTpakeHHe cBeTa. VICTOnb30BaHHE IOJIHOTO
BHYTPEHHET0 OTPaXKEHUS B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nydeit B nmuH3e. Onruueckas cucreMa (oToarnnapaTa, MUKpOCKONA U Tejeckona. ['1a3 kak onTuyeckas cucrema.
bin3opykocTh M 1aIbHO30PKOCTb.
Paznoxxenne Genoro cera B criekTp. OnbIThl HptoToHa. ClioXkKeHue CIeKTpalbHBIX [IBETOB. Jlucnepcust cera.
Hemoncmpayuu.
IIpsiMosIMHETHOE PACIIPOCTPAaHEHHE CBETA.
OTtpaxeHue cBera.
[Monyuenne n300paKeHUH B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomienue cBeta.
OnTudeckuii CBETOBO/I.
Xonx ydeit B coOuparomnieii JuH3e.
Xon ny4eil B pacceuBaroUIeii IMH3E.
[Nomyyerne M300pakeHNH ¢ TOMOIIBIO JINH3.
[MpuHumn neiicTBus GoToanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Mogens riasza.
11. PaznoxeHue 6ex0ro cBETa B CIEKTP.
12. TMonmy4uenune OeNOTO CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomut u onvimel.
HccrenoBanne 3aBUCUMOCTH yTIIa OTPAXKCHHS CBETOBOTO JIy4a OT yIIia MaIeHHS.
W3y4yeHune XxapakTepUCTUK U300paKCHUsI IIPEAMETA B IIIOCKOM 3epKalle.
HccrenoBanne 3aBUCUMOCTH yTIIa MPETOMIICHHS CBETOBOTO JTy4a OT yIJla MaJIeHUS Ha TPAHUIIE «BO3IYX—CTECKIION.
[MonyyeHne U300paKeHUI C MOMOIIBIO COOMPAOIICH JTUH3HI.
OmnpeneneHne GOKYCHOTO PACCTOSIHHS M ONTHICCKON CHIIBI COOMPAFOIIEH JIIH3HI.
OmnBITH IO Pa3TI0KEHUIO 6€JI0T0 CBEeTa B CIIEKT).
OMBITH IO BOCHPHUATHIO IIBETA MPEIMETOB IIPH HX HAOIIIOJCHUN Yepe3 [BETOBEIC (DHIBTPHI.
Pa3;1en 12. KBaHTOBLIE SIBJICHHUS.
OneiTel Pesepdopna u muanerapHas moziens aroma. Mopens atoma bopa. VcmyckaHue M TOTJIONIEHHE CBETa aTOMOM.
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KBanTel. JInHeiiuaTbie CIEKTPHI.

PagmoakTiBHOCTE. Anbda-, Oeta- W ramma-u3iaydeHus. CTpoeHHe aTOMHOTO sipa. HykJIoHHass MOJIENb aTOMHOTO sIpa.
M3otomnsl. PagunoaktrBHble peBpauieHus. [lepuon nonypacnaga aTOMHBIX SAED.

SnepHble peakiyu. 3aKOHBI COXpPAHEHHS 3aps0BOTO M MacCOBOTO YHCEN. DHEPrusi CBA3M aTOMHBIX sijep. CBA3b Macchl U
sHepruu. Peakuuu cunrtesa u aenenus saep. Mcrounnku sHepruu CosiHuA U 3BE3 .

Snepnas sHepretuka. JleicTBUs paAMOAKTUBHBIX U3TyUYE€HUH Ha KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTphl U3JIYYEHHUS U TIOTJIOIICHHUS.

CrieKTphl pa3nyHbIX T'a30B.

Criektp BOJIOpOAA.

Habnronenue TpekoB B kamepe BumscoHa.

Pabota cuérunka HOHM3UPYIONINX U3ITyISHHH.

Peructpanus uznydeHust NpUpOIHBIX MUHEPAIOB U MPOIYKTOB.

JIaﬁopamoprte pabomol u onvimul.

1. HabmroneHue CIJIONTHBIX ¥ TUHEHUATHIX CIICKTPOB U3TyUYeHUSI.

2. HccrnenoBaHue TPEKOB: H3MEPEHHIE YHEPTUU YACTHIBI IO TOPMO3HOMY ITYTH (110 GoTOrpadusiM).

3. HM3mepeHue paaroakTHBHOTO (oHA.

IHoBTOPHTEILHO-00001AOIINIT MOTYJIb.

[oBTOpUTENHEHO--0000MAIINI MOIY/Ib TPEAHA3HAYCH JUII CUCTEMATH3allMd W OOOOUICHHS MPEIMETHOTO COACPIKAHHUS U
OTBITa JEATENbHOCTH, INPHOOPETEHHOTO TPH M3YYCHHH BCEro Kypca (HM3WKHM, a Takke Ui MOATOTOBKH K OCHOBHOMY
TOCYIapCTBEHHOMY 3K3aMeHY 10 PU3UKe JIs 00YJarOIINXCsl, BRIOPABIINX 3TOT YISOHBIH MPEIMET.

I[Ipy wu3y4yeHMM [AHHOTO MOAYJSI PEATU3YIOTCI W CHUCTEMATHU3HPYIOTCS BBl JIEATENIbHOCTH, HAa OCHOBE KOTOPBIX
obecrieuymBaeTcsl IOCTH)KCHHE TMPEOIMETHBIX M METalpeIMETHBIX IUIAHUPYeMBIX pPe3ylbTaToB o0ydeHus, (opmupyercs
€CTECTBEHHOHAYYHAs TPAMOTHOCTH: OCBOCHHE HAYYHBIX METOIOB HCCJICIOBAHUS SBICHHA NPUPOABI W TEXHWKH, OBJAICHHE
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YMCHUAMUA O0OBICHATH CI)I/ISI/I‘-IQCKI/IQ ABJICHUA, TPUMCHAA TOJYYCHHBIC 3HAHHWA, PCHIaTh 3aaadd, B TOM YHCJIC KAa4YCCTBCHHBIC H
OKCIICPUMEHTAJIbHBIC.

HpI/IHI_lI/IHI/IaJ'[I)HO I[CSITCJ'II)HOCTHHﬁ XapakKTep AaHHOI'O pasaciia peaan3yeTcsa 3a CuéT TOTO0, 4TO 06yqafonmecs{ BBITIOJIHAKOT

3aZlaHusl, B KOTOPBIX UM IIPEIaracTcCs:

Ha OCHOBE IOJYYEHHBIX 3HAHHH paclo3HaBaTh M HAYYHO OOBACHATH (DM3MUCCKHE SBICHUS B OKPY)KAIOIICH HpUpone u

TOBCETHEBHOM JKH3HU,

HCIOJIb30BaTh HAayYHbIC METOAbI MCCJICIAOBAHUA (1)I/I3I/I'~IeCKI/IX ﬂBHeHHﬁ, B TOM 4YHUCJIC IJII MPOBEPKU THUIOTE3 U MOJYUYCHUA

TEOPETUIECCKUX BBIBOIOB;

OOBSCHITh HaydHBIE OCHOBBI HamOOJEe BaKHBIX JOCTHIKEHHH COBPEMECHHBIX TEXHOJIOTHH, HAalpuMep, IpPaKTHIECKOTO

HCIOJIb30BAaHUS PA3IMYHBIX UICTOYHUKOB SHEPIrUU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SJHEPIUH.
INIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUS INPOI'PAMMBI 11O ®U3HUKE HA YPOBHE OCHOBHOI'O

OBIIEI'O OBPA3OBAHNA

I/I3y‘I€HI/Ie (bI/I3I/IKI/I Ha YPOBHC OCHOBHOTI'O 0611161"0 06pa30BaHI/I$I HampaBJICHO Ha JOCTUIKCHHUEC JIMYHOCTHBIX, METANTPEIMETHBIX

U TIPEMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

B pesynprate m3yueHus (HU3MKH Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHMs y oOywaromierocst OyayT c(opMHpOBaHbBI

CJICAYIOMINE TUYHOCTHBIC PE3YJILTAThI B HaCTH:

1) naTpMOTHYeCKOro BOCIINTAHUS

— IPOsIBJICHHE UHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKOM (hM3MUYECKOM HayKH;

— IIEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSM POCCHUCKUX YUEHBIX--(PU3UKOB;

2) rpazkIaHCKOro0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTb K AaKTHMBHOMY Yy4YaCTHIO B O6Cy)i(£[eHI/II/I O6L[ICCTBCHHO 3HAYUMBbIX H J3THYCCKUX HpO6HeM, CBA3AaHHBIX C
MPaKTHICCKAM MPUMEHEHUEM JOCTIKCHUN (PU3UKY;

— OCO3HAHHUC BAXKXHOCTU MOPAJIbHO--3TUYCCKUX MMPUHIUIIOB B ACATCIbHOCTH y‘IéHOFO;

3) 3cTeTH4YeCKOro BOCIUTAHMS

— BOCTIPHATHE ICTETHICCKUX KauecTB (PU3MICCKON HAYKH: €€ TApMOHIYHOTO MTOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) 1eHHOCTH HAYYHOI'0 MO3HAHMA:

— OCO3HaHWE IEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHpa, OCHOBBI PAa3BUTHS TEXHOJOTHH,
BaYKHEHILIEH COCTABIAIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU JIFOOO3HATEIIEHOCTH, HHTEPECa K UCCIIEAOBATEILCKON NCATEIIEHOCTH;

5) popmupoBaHus KyJLTYPhI 310POBbS M IMOLMOHAIBHOT0 0/1ar0NoIyYHsI:

— OCO3HAHHE IIEHHOCTH 0e30MacHOro oOpasza KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpE, BaXKHOCTH IPaBHII 0€30MacHOTO
MOBE/ICHHS] Ha TPAHCIIOPTE, Ha J0POrax, C 3JEKTPUUYECKUM U TEIIOBBIM 000PYJOBAaHHUEM B JIOMAIIHUX YCIOBHUSX;

— cOopMHUPOBaHHOCTH HaBbIKa pedIieKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOTO JKe MpaBa y JPYyroro 4ejloBeKa;

6) TPYy10BOT0 BOCTIMTAHUS:

— aKTUBHOE y4yacTHe B pEIICHHH INpakTHYECKHX 3ajad (B paMKax CEMbH, 0Opa30BaTENIHONW OpraHM3aIllM, Topoja, Kpas)
TEXHOJIOTHYECKOW U COIMAIbHOIN HANPABICHHOCTH, TPEOYIONINX B TOM YHCIC U (PU3UICCKUX 3HAHUIA,

— HHTEpEeC K MPAaKTHIeCKOMY M3yUICHHIO Ipodecchii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0THY€eCKOT0 BOCITUTAHMS:

— OpHeHTanusi Ha NpPUMEHEeHHe (U3MYECKUX 3HAHWH Uil pelleHus 3anad B OoONacTH OKpy’Kalolleld cpeibl, IIIaHUPOBAHUS
MOCTYIIKOB ¥ OLIEHKH X BO3MOXKHBIX TOCIIEACTBUN JUIsl OKPY’KaIOLIel Cpeabl;

— OCO3HaHHME II00ATBHOTO XapaKTepa SKOJIOIHIYECKUX MPOoOJIeM U MyTeH UX pelIeHus;

8) apanTanuu K U3MEHSIOLMMCA YCIOBUSM COLMANBHON U MPUPOIHON cpeabl:

— NOTPeOHOCTh BO B3aMMOJIEHCTBUY IIPH BBINIOJIHEHUN MCCIIEAOBAaHUI M NPOEKTOB (PM3MUYECKOH HANpaBICHHOCTH, OTKPHITOCTD
OIIBITY ¥ 3HAHUSAM JPYTHUX;

— HOBBINICHUC YPOBHA CBO€EH KOMIIETEHTHOCTH gepe3 MPAKTHICCKYIO ACATCIIbHOCTD,

— MOTpeOHOCTH B (POPMHPOBAHUM HOBBIX 3HAHUM, B TOM 4YHCJIE (POPMYIHPOBATH WJACH, HMOHSATHS, THUIOTE3Bl O (U3NIECCKHUX
00BEKTaX M SIBJICHHUSAX;

— Oco3HaHue NePHUITUTOB COOCTBEHHBIX 3HAHNH M KOMIIETEHTHOCTEH B 001acTH (HHU3HKH;

— IUIAHUPOBAHKE CBOCTO Pa3BUTHS B IPUOOPETCHIH HOBBIX (DU3MYCCKHUX 3HAHUM;

— CTPEMJICHHC aHAJIHM3HPOBATH U BBIABIATH B3aHMMOCBSI3U IPUPOJBI, OOIIECTBA U 3KOHOMHUKH, B TOM YHCJIE C HUCIOIB30BaHUECM
(bH3MUeCKUX 3HAHUIA,

— OIICHKA CBOUX JCWUCTBUI C YUETOM BIHMSHUS Ha OKPYIKAIOMIYIO CPEAY, BO3MOXKHBIX INTOOANTBHBIX MMOCICACTBUI.

METANPEJIMETHBIE PE3YJIbTATBI



B pesynbrare ocBoeHHUs MporpaMMbl 1O (U3MKE HA YpOBHE OCHOBHOTO 00IIero oOpazoBaHus y oOydaromierocs OymyT
chopMUpOBaHbl MeTampeJMeTHbIe pPe3yJbTaThl, BKIIOYAMONINE [103HABATENbHbIC YHUBEPCAIbHbIE YueOHbIE JEHCTBHSA,
KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS, PETyISITHBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS.

Ilo3naBaTe/bHbIC YHUBEpPCcalbHbIe yueOHbIE JeHCTBUSA

ba3oBble JJoruueckue AeiicTBUA:

BBISBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKA OOBEKTOB (SIBICHUN);

yCTaHaBIMBATh CYIIECTBEHHBIH NPU3HAK KIACCHU(UKAIINH, OCHOBAHUS 1151 000OIIECHNS ¥ CPAaBHEHUS,

BBIABIISIT 3aKOHOMEPHOCTH M IIPOTUBOPEYHSA B PacCMaTpPHBAaEMbIX (haKTax, NAHHBIX M HAOIIOAEHHSX, OTHOCSIIUXCS K
(U3MYECKNM SIBIICHUSIM;

BBISBIISATh NPUYWHHO--CIIEICTBEHHBIC CBS3M INPHU M3YYCHHH (U3UYECKHX SIBIICHHH W MPOLIECCOB, JENaTh BBIBOJBI C
UCTIONB30BAaHUEM [JEIYKTUBHBIX W MHIYKTHBHBIX yMO3AKIIOUEHHH, BBIIBHTATh THIOTE3bl O B3aHMMOCBS3AX (DU3MUECKHUX
BEJINYNH;

CaMOCTOSTENLHO BHIOMpATh CIIOCO0 penreHus yueOHoi Gu3nueckoi 3a1auu (CpaBHEHHE HECKOJIBKUX BApHAHTOB PEIICHUS,
BBIOOpP HanOoJIee MOAXOSIIETO C YYETOM CaMOCTOATENBHO BBIJICICHHBIX KPHTCPHUEB).

Ba3oBble ucciiegoBareIbcKue AeiiCTBUA .

HCII0JIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUI HHCTPYMEHT II03HAHUS;

MIPOBOANTH IO CAaMOCTOSITENIFHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (M3MUYECKHH SKCIEPHMEHT, HeOoibIIoe
nccie0BaHue (PU3NIECKOTO SIBICHNUS;

OLICHMBATh Ha MPUMEHUMOCTh 1 JOCTOBEPHOCTh HH(OPMAIIHIO, TOTYUYECHHYIO B X0JIe UCCIIECIOBAHHS HITH DKCIIEPUMEHTA;
CaMOCTOSATENILHO (hOPMYJIHPOBaTh 00OOINEHHST W BBIBOJABI MO pE3yJbTaTaM IPOBENEHHOIO HAOJIOACHUS, OIIbITa,
HCCIIEI0BaHMS;

MIPOTHO3UPOBATh BOZMOYKHOE JalIbHElIIee pa3BUTHE (PU3MUYECKUX MPOIIECCOB, @ TAKIKE BBIABUTATH MPEIIOJIIOKEHUI 00 X
Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTEKCTaX.

Pabora c undopmanueii:

MPUMEHSATh Pa3InuHble METO/IbI, HHCTPYMEHTBI U 3alpOoChl MPU MOUCKE U 0TOOpe WH(OpMALUK WM JAHHBIX C YYETOM
MPEUIOKEHHON yueOHOH Gu3HuecKo 3a1a4w;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETHPOBATH HHYOPMAIIHIO PA3ITMYHBIX BUIOB M ()OPM MPE/ICTABICHHUS,
CaMOCTOSTENILHO BBIOMPATH ONTHMAIBHYIO (OPMY MpecTaBieHus WHPOPMAIMU ¥ WUTIOCTPUPOBATH PElIaeMble 3aauu
HECJIOKHBIMH CXEMaMH, AuarpaMMaMHt, HHOHM rpaMKoil 1 X KOMOMHALMSAMH.

KOMMyHI/lKaTl/IBHBle YHuBEpCaJibHbIC yqeﬁm,le JeHcTBUS:

B xone oOCyxaeHus ydeOHOTro Marepuaia, pe3yabTaToOB JIA0OPATOPHBIX PabOT M MPOCKTOB 3alaBaTh BOIPOCHI II0
CyHIeCTBY OOCYXJIaeMOW TEMbl M BBICKA3bIBaTh HJCH, HAICJCHHBIC HA pEIICHHE 3aJauyd W [OJACpIKaHUe
0J1aroKenaTeIbHOCTH OOIIEHNS,;

COTIOCTABIATE CBOM CYXICHHS C CYXICHHSAMH APYTHX YYACTHUKOB AHWAiOra, oOHApY>KWBaTh pa3iIHdHe H CXOJICTBO
TO3HIIAI;

BBIPAKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

My OJIMYHO MPEICTABIIATH PE3yIbTATHI BRIIOJHEHHOTO (PH3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);
IIOHUMAaTh W WCIOJNB30BATh MPEUMYIIECTBA KOMAaHJHON W WHIUBUAYATbHOH pabOTHl NPH PEIICHHH KOHKPETHOMN
(u3MIecKoi mpobIeMsl;

MPUHUMATH IEJIM COBMECTHOW AEATEIIbHOCTH, OPraHM30BBIBATH ICHCTBUS MO €€ IOCTIDKCHHIO: PACIPEACISITE POJIH,
00CY)KIaTh IMPOLIECCH M PE3yIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHCHHS HECKOJIBKUX JTFOJICH;

BBIMOJIHATH CBOKO YacCTh Pa0OTHI, JOCTHrasi Ka4eCTBEHHOIO Pe3ysibTaTa 0 CBOEMY HAMPAaBJICHHIO W KOOPAWHHUPYS CBOU
JNCHCTBUS C APYTUMH WICHAMU KOMAaH/IbI,

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOIIUI NPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIBHO C(HOPMYITHPOBAHHBIM
YYACTHUKAMU B3aUMOJCHUCTBHSL.

PerJ’lﬂTl/lBHl)le YHuBepcCajJaibHbIC yqeﬁm)le JeHCTBHA

Camoopranuzaums:

BBISBIISITH IIPOOJIEMBI B )KU3HEHHBIX M y4EOHBIX CUTYAIMAX, TPEOYIOMNX AJIs pelieH s ((U3NYeCKUX 3HaHUH;
OpUEHTHPOBAThCA B PA3IMYHBIX TOAXOJaX NPUHATHS pemeHWH (WMHINBHIyaJbHOE, MPHUHATHE pPEIICHWS B TPYIIIIE,
NIPUHSTUE PELICHUH TPYIIoNn);

CaMOCTOSTENILHO COCTaBJISITh AJITOPUTM peLIeHUs (PU3NUECKON 3a/auu WJIM IUIaHAa WUCCIIEIOBAHMS C YYETOM MMEIOLIMXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IIpeIaracMble BAPHAHTHI PEIICHHIA;

JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 pEIICHHUE.

CaMOKOHTPO.Ib, IMOLMOHAIbHBIA HHTELIEKT:



JIaBaTh aIEKBaTHYIO OIICHKY CHTYAITMH W IpeaiaraTh IIaH € N3MECHCHHS,

O0OBSICHATH IPUYHUHBI AOCTIDKCHHS (HEIOCTIDKEHHS) PE3YIIbTaTOB ACATEIIEHOCTH, JaBaTh OLIEHKY MIPHOOPETEHHOMY OTIBITY;
BHOCHUTH KOPPEKTHBBI B JESATEILHOCTH (B TOM YHMCIIE B XOJ| BBIIOJIHEHUS (PM3MYECKOrO HCCIECIOBAHMS WIIM IPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITEIIECTB, N3MEHHUBIIUXCS CUTYallli, yCTAHOBICHHBIX OIMTHOOK, BOHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yNbTATa eI U YCIOBUM;

CTaBUTH ce0si Ha MECTO JAPYroro 4YejoBeKa B XOJi€ CIOpa WIM JUCKYCCMM Ha HAy4YHYIO TeMy, NMOHHMaTh MOTHBBI,
HaMepeHHUs U JIOTUKY ApPYyTroro;

MIPU3HABATh CBOE MPaBO Ha OMIMOKY MPH PEemICHNN (GU3NIECKUX 3a/1ad WA B YTBEPKACHUIX HA HAydHBIE TEMBI H TAKOE XKe
IIPaBO JIPyroro.

HPEJMETHBIE PE3YJIbTATBI

K koHiy oOydenuss B 7 Kjacce HOPEAMETHBIC Pe3yibTaTsl HAa 0a30BOM yPOBHE MOJDKHBI OTpaxkaTh C(HOPMHUPOBAHHOCTH Y
00y4alomuXcsl YMEHUH:

UCIIONIb30BaTh MOHATHS: (PU3NYECKUE U XUMHUYECKHUE SIBICHHS, HAOIIOEHHE, SKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, CIMHHUIIBI
(¢u3MYecKnX BENUYWH, aTOM, MOJIEKyJla, arperaTtHble COCTOSHHUS BemecTBa (TBEpAOE, JKUAKOE, Ta3000paszHoe),
MEXaHUYeCKOe IBIDKEHHE (paBHOMEpHOE, HepaBHOMEpPHOE, NPSMOJMHEHHOE), TPaeKTOpHsA, PaBHOJCHCTBYIOIIAS CHIIA,
nedopmarus (ynpyras, IiacTHIeckas), HSBECOMOCTb, COOOIIAOIINECs COCY/IbI;

pa3nmuyath sBieHUS (IudQys3us, TEIIOBOE ABIKCHHE YaCTHI[ BEIIECTBA, PABHOMEpPHOE NBIDKEHHE, HEPaBHOMEPHOE
IBIDKEHHUE, WHEpIU, B3aUMOICHCTBUE TeJ, paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OCHIO BpAIICHHUS, Iepenava
JaBJeHUs. TBEPABIMU TeENaMH, JKWAKOCTAMH U Tra3aMu, aTMoc()epHOE [aBlieHHE, IUIABaHWE Tell, IPEBpaIlCHUs
MEXaHHYeCKOW SHEepruM) MO ONHCAaHHWI0 MX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX JaHHOE
¢u3mdeckoe SBICHAE;

pacrio3HaBaTh NPOSIBJICHUE M3YUEHHBIX (PU3MYECKUX SIBJICHHUI B OKPYXKAIOLIEeM MHpPE, B TOM 4uciie (U3NYECKUE SIBICHUS B
MIpUPOJie: MPHUMEPHI JBIKEHUS C Pa3IUYHBIMH CKOPOCTSMHU B JKUBOM M HEKXUBOW IpUpPOAE, ACHCTBHE CHIBI TPEHHUS B
MIPUPOJIC U TEXHHUKE, BIUSIHUE aTMOC(HEPHOTO IAaBIICHHS Ha JKUBOW OPraHM3M, IUIaBaHHE PBHIO, PHIYAard B TEJE YeJIOBEKa,
IIPH 3TOM TEPEBOTUTH MPAKTHYCCKYIO 33[ady B YICOHYIO, BBIICIATH CYIICCTBCHHBIC CBOMCTBA (TMPH3HAKH) (PU3MIECKUX
SIBJICHU;

ONHCHIBATH HM3YYCHHBIC CBOMCTBA Tel W (PU3MUYECKHUE SBJICHUS, WCIONB3YsA (QH3MUECKUE BEIHYMHBI (Macca, 00BEM,
IUIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTH, CPETHSS CKOPOCTh, CHIIA YIIPYTOCTH, CHJIA TSHKECTH, BEC TElla, CHIa TPEHUS,
naBieHue (TBEPAOTO Tena, JKUAKOCTH, ras3a), BHITAIKHBAIONIAS CHJIAa, MEXaHHYecKas padoTa, MOIIHOCTb, IUICYO CHJIBI,
MOMEHT CHJIbI, KOI((HUIMEHT II0JIE3HOr0 JEHCTBHS MEXaHW3MOB, KMHETHYECKas W IOTEHIMANIbHAs DHEpPrus), Npu
ONHCAaHWH TIPABIJIFHO TPAKTOBaTh (HU3WYECKHHA CMBICT HWCIHONB3YEMBIX BEIWYHH, WX OOO3HAYCHHS W CIUHHIIBI
(U3NIECKUX BEIHYUH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PU3UYCCKYIO BEIUYHHY C APYTHMU BEIHMIHMHAMH,
CTpOUTD IpaMKu M3YUSHHBIX 3aBUCUMOCTEH (PM3MYECKUX BETHUHUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYCCKUE SBICHHUS M IMPOIECCHI, HCIONB3ysS NMpaBHIIa CIOXKCHHS CHI (BIOJb OTHOM
npsiMoii), 3akoH ['yka, 3akoH [lackams, 3akoH ApxuMmena, paBWIO paBHOBecHs pbruara (OJIOKa), «30J0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAaHEHHS MEXaHWYEeCKONl »Hepruu, HpHU 3TOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aIUCHIBATh €0 MaTeMaTHIECKOE BEIPAKEHHE;

OOBSICHATH (U3MYECKHe SBICHMS, INpPOLECcCHl M CBOWCTBA TelN, B TOM 4YWCIE M B KOHTEKCTE CHUTyauui
MPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIIBISATH NMPUYMHHO--CICACTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE 3 1-2
JIOTHYECKUX IIaroB ¢ OMOpoH Ha |—2 WU3ydeHHBIX CBOHCTBa (HM3HUYSCKUX SBICHUH, (PHU3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTHY;

pemats pacy€THble 337a4u B 1—2 JEHCTBHS, MCIONB3YsI 3aKOHBI U (OPMYIIBI, CBSI3bIBAIONINE (U3MYECKUE BEIMYHMHBI: HA
OCHOBE aHaJM3a YCIOBHUS 3aJaddl 3alHCHIBATh KPAaTKOE YCIIOBHE, IMOJCTABIATH (PU3UUECKHE BEIWIMHBI B (OPMYIBI U
MIPOBO/INTH PAcUEThl, HAXOIUTH CIIPAaBOYHbIE JAHHBIE, HEOOXOANMBIE IS PEIICHHs 3a/ad, OLIEHHBATh PEATUCTUYHOCTD
TOJTY4eHHOHW (PM3MYECKON BETNUNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTh HPH MOMOIIM (DPU3UYECKUX METOAOB, B ONFCAHUH HCCIECIOBAHUSA
BBIJICNATH MIPOBEPSEMOE MPEIION0KEHHE (THIIOTE3Y), Pa3IndaTh U HHTEPIPETUPOBATH ITOTYUYSHHBIN pe3ynpTaT, HaX0IUTh
OIIMOKY B XOJI€ OIbITA, JIETIaTh BHIBOBI IO €0 Pe3yIbTaTaM;

MIPOBOJUTH OMBITHI IO HAOIOCHNIO (PH3MUYECKIX SBICHUH WM (U3NIECKUX CBONCTB Tel: (POPMYIHPOBATH IPOBEPSIEMBIC
MIPEIIOI0KEHUs], COOMPATh YCTaHOBKY M3 MPEAJIOKECHHOTO 000OpYIOBaHMS, 3alMCHIBATH XOJ OMBITA W (OPMYITHPOBATH
BBIBOJIBI;

BBINIOJHATH NPSIMbIE W3MEPEHUS] PACCTOSHUSL, BPEMEHHU, Macchl Tesa, 00bEMa, CHIIBI U TEMIIEpaTyphl C MCHOJIb30BaHUEM
AQHAJIOTOBBIX U MU(PPOBBIX MPHOOPOB, 3AMKUCHIBATH TIOKa3aHUS TPUOOPOB ¢ YUETOM 3alaHHOW aOCOJIOTHOM MOTPEITHOCTH
U3MepeHuil;

MIPOBOANTH HCCJIEJOBAaHHE 3aBHCUMOCTH OJHON (PU3MYECKOM BEIMYMHBI OT APYrOM C KCHOJIB30BAHUEM MPSIMBIX
M3MEpeHuil (3aBHCHMOCTH IIyTH PaBHOMEPHO ABIKYIIETOCS TeJNa OT BPEMEHH JIBHKEHUS Tella, CHIIBI TPEHUS CKOJIBKEHUS
OT Beca Tena, KagecTBa 00pabOTKM MMOBEPXHOCTEH TN M HE3aBUCHMOCTH CHIIBI TPEHHS OT IUIOMIAIN CONPHKOCHOBEHHS



TeJ, CHJIBI YNPYTOCTH OT YMUIMHEHUS TPYXKHHBI, BBITAJIKUBAIOMIEH CHIBI OT 00BbEMa MOTPYKEHHOM 4YacTW Tema M OT
IUIOTHOCTH KHUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO IOTPY)XEHO TEJO, YCIOBHH
IUIABaHMSl TeJ, YCJIOBHH paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTb B IUIAHMPOBAaHWM Y4eOHOTO HCCIEIOBaHMS,
coOHMpaTh YCTAaHOBKY M BBINOJIHATH M3MEPEHHS, CIEeIys MPEIUIOKCHHOMY IUIaHy, (PMKCHPOBAaTh Pe3yIbTaThl MOTYICHHOH
3aBUCHMOCTH (M3MUYECKHX BENWYMH B BUAE NPEUIOKCHHBIX TaOMUI] W TpadHUKOB, JENaTh BBIBOJBI 110 PE3YNbTaTaM
HCCIIeIOBaHMUS;

MIPOBO/ANTH KOCBEHHBIE U3MEPEHHUs (PM3MIECKUX BENUYMH (IUIOTHOCTD BEIECTBA JKUAKOCTH M TBEPAOTO Tela, CHila TPEHUS
CKOJNIBKCHHMS, [ABICHNWEC BO3[yXa, BBITAIKWBAIOINAS CHJIA, ACHCTBYIOIIAas Ha TMOTPYXEHHOE B JKHUAKOCTh TEJO,
KO3()(UIMEHT TIOJIE3HOTO JEHCTBHS NPOCTHIX MEXAaHHW3MOB), CIEAYsS NPEAJI0KEHHON WHCTPYKIMHU: NPU BBIIOJIHEHUU
n3MepeHnil coOMpaTh SKCIEPHUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYSHUE NCKOMOW BEJTMYHMHBL;

coOroIaTh MpaBwiIa TEXHUKH 0€30TacHOCTH IpH padoTe ¢ 1abopaTOpHBEIM 000pyIOBaHUEM;

YKa3bIBaTh NMPHUHIIMIIE JEHCTBHUS IPHOOPOB N TEXHHMYECKUX YCTPOIHCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOIIAIOIINECS
cocynpl, 6apoMeTp, peIdar, HOABUKHBIN M HEIIOBIKHBIH OJIOK, HAKIIOHHAS! IUIOCKOCTH;

XapaKTepU30BaTh NMPHUHIMIIB ACHCTBUSA M3YYEHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOMCTB C OMOPON Ha WX OMHCAHUS (B
TOM YHCIIE: TTOJIIUITHUKH, YCTPOHCTBO BOAOIPOBOAA, THAPABINUECKHI IIPECC, MAHOMETP, BHICOTOMED, MOPIITHEBON HACOC,
apeoMeTp), HCIONB3ysl 3HAaHUS O CBOHCTBax (U3MYECKUX SBICHUH U HeoOXomuMmble (U3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOINTE IIPUMEPHI (HAXOANTh MHMOPMALMIO O MPUMEPAX) NMPAKTHUECKOTO HCIIONb30BAHHUSA (U3NYECKUX 3HAHUH B
MOBCETHEBHOM JKU3HU JUIsl 0OecriedeHusi 0e30IacHOCTH TPU 00paIlieHny ¢ MpUudopamMy M TEXHHYECKUMH yCTPOWCTBAMHU,
COXpaHEHHs 370POBbs M COOJIIOACHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHHS B OKPY KaroIeH cpejie;

OCYIIECTBISITH OTOOP MCTOYHHMKOB MH(popmannu B VIHTEpHETE B COOTBETCTBHHU C 33aJaHHBIM IOMCKOBBIM 3aIpOCOM, Ha
OCHOBE MMEIOUINXCSA 3HAHUHA WM IMyTEM CPaBHEHHS Pa3IMYHBIX MCTOYHHUKOB BBLACIATh MH(OpMALHUIO, KOTOPAsk SBISETCS
MIPOTUBOPEYHBOM HII MOXKET OBITh HEIOCTOBEPHOM;

UCIIONIb30BaTh IIPU BBINIOJIHEHUH YYEOHBIX 3aJlaHUi HAy4YHO--TIOMYJIPHYIO JIMTEparypy (GHU3HMUECKOTO COJepiKaHUs,
CIpaBOYHBIC MaTepualsl, pecypchl cetd MHTepHeT, BiaajeTh mpuéMaMu KOHCIIEKTHPOBAaHHS TEKCTa, MPeoOpa3oBaHUA
UH(POPMAIIUHU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE KpaTKHe IHChbMEHHBIE W YCTHbIE COOOINEHHSI Ha OCHOBE 2—3 HWCTOYHHMKOB HH(OpMAIHU
(DU3MYECKOr0 COJEepKaHus, B TOM YHCIIE IyOINYHO JeNaTh KpaTKue COOOIIEHHS O Pe3yibTaTaX MPOEKTOB MM ydeOHBIX
WCCIIEJOBAaHHUH, TPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh M3YYEHHBIH NMOHATHHHBIN ammapar Kypca (DU3HKH, CONPOBOXKIATh
BBICTYIIJICHUE [IPE3EHTALUEI];

IIPY BBINOJIHEHNUHN Y4YEOHBIX IPOEKTOB M MCCIEAOBAHUI pacHpenessiTh OOSM3aHHOCTH B TPYIMIIE B COOTBETCTBHH C
TIOCTABJICHHBIMH 33/1a4aMH, CICIUTh 3a BBINOJHEHHEM IUIaHa JAEHCTBHH, a/JleKBaTHO OLICHWBATh COOCTBEHHBIN BKJaJ B
JeSITeIbHOCTD TPYIIIEI, BRICTPAaUBaTh KOMMYHHKAaTUBHOE B3aMMO/ICHICTBHE, YUUTHIBAas MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenust B 8 Kiacce IpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb COPMHUPOBAHHOCTH Y
00Y4JarOLIMXCS] YMEHUIL:

UCIIOJNIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUSI
BEIIIECTBA, KPUCTAJUIMUECKHE U aMOp(dHBIE Tella, HACKIICHHBIN U HEHACHILIICHHBII 1ap, BIa)XKHOCTh BO3/yXa, TeMIIepaTypa,
BHYTPCHHSIS1 SHEPrHsl, TCIUIOBOH JBHIaTelb, SJIEMEHTAPHBIH 3JIEKTPHYCSCKUN 3apsi], dJIEKTPHYECKOE MOJIe, POBOAHUKN H
JIMRJICKTPUKH, TIOCTOSIHHBIHN JIEKTPUUECKUI TOK, MarHUTHOE I10JIE;

pasnuyaTh ABIEHMS (TEIJIOBOE pacliMpeHHe W CKaThe, TeIulonepeaaya, TEIUIOBOS paBHOBECHE, CMauyMBaHUE,
KaNWULIDHBIE  SIBIICHWS, HCIAapeHHe, KOHAEHCAIlWs, IUIaBJICHWE, KpHcTaum3anus (OTBEpleBaHUE), KHUIIEHUE,
TeruIonepeada (TEIUIONPOBOJHOCTb, KOHBEKIHS, M3Jy4EeHHUE), ICKTPU3ALUs Tell, B3aUMOACHCTBUE 3apsaoB, AEHCTBUS
ANIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBIE MarHUTOB, ACHCTBUE MAarHUTHOIO TOJIS Ha MPOBOJHUK C
TOKOM, JJIEKTPOMAarHUTHasi MHIYKIIKS) 110 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPHUPYIOIUX
JaHHOe (hu3nuecKoe sBICHUE;

pacrio3HaBaTh NPOSIBJICHUE M3YUEHHBIX (PU3MYECKUX SIBJICHHI B OKPYXKAIOLIEM MHpPE, B TOM 4uciie (U3NYECKUE SIBICHUS B
MPUPO/JIe: MOBEPXHOCTHOE HATSDKEHHE M KANWJLISIPHBIC SIBJICHHS B MPHPOJIC, KPUCTAILIBI B pUpoje, u3nydenue ComHia,
3aMep3aHKe BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHeTa, JJICKTPHUYECKHE SIBJICHUS B aTMocdepe,
JIEKTPUUYECTBO KMBBIX OPraHU3MOB, MAarHUTHOE MOJe 3eMiH, Apel( MOIIOCOB, POIb MAarHUTHOTO MOJIS JJIsL JKU3HHM HA
3emite, MONAPHOE CHUSHHUE, IIPU STOM HEPEBOANUTH MPAKTHYECKYIO 3a/ady B y4eOHYIO, BBIACIATE CYIIECTBEHHbIE CBOHCTBA
(npu3HaKy) GU3MYECKUX SBICHUH;

ONUCHIBATh HM3YYEHHbIE CBOWCTBAa Ted M (U3MUECKHE SIBJICHMS, HMCHONB3YS (PU3NYECKHe BENWYMHBI (TeMIleparypa,
BHYTPEHHSIS SHEPTHs, KOJINYECTBO TEIUIOTHL, YACIbHAS TEIIOEMKOCTD BEIIECTBA, yAeIbHAas TEIUIOTA IUIaBICHHS, YASIbHASL
TEeIIoTa MapooOpa3oBaHUs, YAENbHAs TEIUIOTa CrOPAaHMS TOIUIMBA, KOA()(OHULIMEHT IONIe3HOro AEHCTBHSA TEIUIOBON
MAalllMHbI, OTHOCHTENIbHAs BJIAXHOCTh BO3IyXa, OJJIEKTPUYECKUH 3apsii, cuia TOKa, O3JIEKTPUYECKOe HaIpshKeHUe,
COIPOTHBIICHHE INIPOBOJHMKA, YACIbHOE COIPOTHUBIICHHE BEIECTBA, PaboTa M MOIIHOCTH 3JIEKTPHYECKOrO TOKa), NPH
OIMCaHUY NPaBHJIBHO TPAKTOBATh (PM3MUYECKUII CMBICI HCIIOIB3YEMBIX BEIMYMH, O003HAUCHUS M SIVHHULBI HU3MYECKHX
BEJIMYNH, HAXOAWUTH (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO (HU3NYECKYIO0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUUUH;



XapaKTepU30BaTh CBOMCTBA Tell, (U3MYECKUE SIBICHHUS WM IPOIECCHI, WCIONB3YysS OCHOBHBIC TOJOKEHHS MOJEKYISPHO-
-KUHETHYECKOM TEOpHUH CTPOCHHUS BEIIECTBA, NPWHIMII CYNEPHO3HWINH TOJeH (Ha KadeCTBEHHOM YpOBHE), 3aKOH
coxpaHeHUs 3apsja, 3akoH Oma Ju1sl ydacTka 1enu, 3akoH Jxoynsi—JIeHna, 3akoH COXpaHEeHHsI YJHEPTHH, TIPH ITOM J1aBaTh
CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aIUCHIBATh €0 MATEMaTHICCKOE BEIPAKEHHE;

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CHUTYAIi IPAaKTUKO-OPUCHTHPOBAHHOTO
XapakTepa: BBISBISTH IPHYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE N3 1—2 JIOrMYeCKUX MIaroB ¢ ONopoi Ha 1-2
N3y4YCHHBIX CBOMCTBA (PU3NYECKUX SIBICHNH, (PU3MYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEI!;

pemaTh pacu€THBIC 3aJadd B 2—3 AEHUCTBHSA, UCIIONB3YS 3aKOHBI U (POPMYIIEI, CBSA3BIBAIOIINE (QH3UUECKUE BETMIMNHBI: Ha
OCHOBE aHaJlM3a YCIIOBHS 3aJjayMl 3aliChIBaTh KPaTKOE YCIIOBHE, BBIBISATH HEJOCTATOK JIAHHBIX JJISI PEIICHMsS 3aJauH,
BBIOMpPATh 3aKOHBI ¥ (POPMYJIBI, HEOOXOJUMBIE JUIS €€ PEeLICHUs], IPOBOIUTH PACUEThl U CPABHUBATH ITOJIy4YCHHOE 3HAYCHUE
(U3MIeCcKOi BETMYNHBI C W3BECTHBIMH JaHHBIMU;

pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TP TIOMONIM (H3MYECKUX METOIOB, HCIIONB3YS OIMCAHHE
UCCJIEJOBAHMS, BBLICIATH MPOBEPSEMOE TIPEIIOI0KEHUE, OLICHUBATh NTPAaBUIIBHOCTH NOPS/IKa MIPOBEICHNS UCCIIEIO0BaHNS,
JIeNaTh BEIBOIBI;

MIPOBOJUTH OMBITHl IO HAOMIOACHUIO (U3NUECKUX SBICHUHA WM (U3NYECKUX CBOMCTB Tel (KalMULIPHBIE SBICHUS,
3aBUCHMOCTH JaBJICHUs BO3JIyXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH IIpOLiecca OCTHIBAHMS M HarpeBaHUsl NpU
W3IY4YeHUH OT IIBeTa M3Jydaromed (moriomaromeii) MOBEPXHOCTH, CKOPOCTh HCHIApeHHs BOABI OT TEMIIEpaTyphl
KHUJIKOCTH W IJIOMAIH €€ TIOBEPXHOCTH, MIEKTPHU3ALUS TENl U B3aMMOJICHCTBHE JIEKTPHUSCKUX 3apsAI0B, B3AUMOCHCTBIE
NOCTOAHHBIX MAarHvuToOB, BU3YyaJlIW3allusd MAarHUTHBIX HoJeN IMOCTOSIHHBIX MAarHuToOB, )lefICTBHH MAarHUTHOTI'O IIOJIsI Ha
MIPOBOJIHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBHraTels NOCTOSHHOIO TOKa): (OpPMYyJIHpPOBATH
MpOBepsSEeMBIC TIPEIAION0KEHUS, COOMPATh YCTAHOBKY W3 IPEIIOKEHHOTO O0OpYIOBaHUS, OIMMCHIBATH XOJ OIBITa H
(hopMyIHPOBATH BHIBOJIEL,

BBITIOJIHATE TMPAMBIC HU3MEPCHUA TEMIICPATYPhI, OTHOCUTEJIBHOM BJIAXKHOCTH BO3ayXa, CWJIbI TOKa, HAIPSXKCHUA C
HUCIIOJIb30BAHUEM aHAJIOT'OBbLIX HpI/I60pOB 1 JaT4YUuKOB (1)I/I3I/I'~ICCKI/IX BCJIMYWH, CpaBHUBATH PE3YJIbTAThI I/ISMepeHI/Iﬁ C
y4ETOM 3aTaHHOM aOCOMOTHOHN ITOTPEITHOCTH;

MPOBOJIUTH HCCJIEJOBAaHHE 3aBHCUMOCTH OJHOM (PU3MYECKOW BEIMYMHBI OT JPYroW C HCIIOJIb30BAHHEM MPSIMBIX
I/I3MepeHHﬁ (SaBI/ICI/IMOCTB COIIPOTUBJICHUA TMPOBOJHWKA OT €ro MJIWHBI, IJIOMAAW MONCPEUYHOro0 CEYCHUSA U YyACJIBHOIO
COTIPOTHUBIICHUS BEIIECTBA TPOBOIHMKA, CHIIBI TOKA, HIYMIETO 4Yepe3 MPOBOIHHK, OT HANpPsDKEHHsI Ha IPOBOJHUKE,
HCCIIeIOBAHHE TIOCIIEIOBATEIEHOTO U apaljIeTbHOTO COSANHEHHI TPOBOTHIKOB): TUIAHUPOBATH MCCIEOBaHUE, COOMPATh
YCTAHOBKY M BBINONHATH HW3MEPEHHs, CleAysd NpeAIOKCHHOMY IUIaHy, (UKCHUPOBATh pPE3yIbTaThl MOJTY4EHHOU
3aBHCHUMOCTH B BUZE TaOIHII U Tpa(UKOB, JENIaTh BEIBOJBI IO PE3YIIETATaM UCCIICIOBAHNS,

MPOBOJIUTh KOCBEHHBIC H3MEpeHHs (PH3MUYECKUX BeNWYHH (yIOelbHAas TEIDIOEMKOCTh BEIIECTBA, COIPOTHUBICHUE
MIPOBOJIHUKA, PaboTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA): INIAHMPOBAaTh HM3MEPEHHS, COOMPATh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€AY HpeHHO)KeHHOﬁ HWHCTPYKIHWU, U BBIYUCIATH 3HAUYCHUC BEJIMYNHBI;

coOFoIaTh MpaBHiIa TEXHUKU 0€30IIaCHOCTH MPH padoTe ¢ 1adopaTOpHBEIM 000pyIOBaHUEM;

XapaKTepU30BaTh MPHUHIUIBI ASHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB C OMOPOH Ha MX OMUCAaHHUA (B
TOM YHCJIE: CUCTeMa OTOILUICHHS JIOMOB, TUTPOMETp, NapoBasi TypOHHA, aMIIEpMETp, BOJIBTMETD, CYETUUK AIEKTPUUECKOI
SHEPTHH, DJICKTPOOCBETHTENBHBIE TPHOOPBI, HArpeBaTeNbHBIC AJIEKTPONPHOOPH  (TIPUMEPHI),  JICKTPUICCKHE
TIPEOXPAHUTEIH, IIEKTPOMAarHHT, 3JIEKTPOJIBUraTeNb OCTOSIHHOTO TOKa), MCIOJIB3Yys 3HAHHUS O CBOMCTBaX (hM3MUYECKUX
ABJICHUN ¥ HEOOXOANMBIE (PI3NUECKUE 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTbIE TEXHWYECKHE YCTPOHCTBA M M3MEpUTEIbHBIE NPHOOPHI MO CXEMaM U CXEMaTWYHBIM PHCYHKaM
(PKMJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CIOPaHHs, JJIEKTPOCKOII, PeocTar),
COCTaBJIATh CXEMbI JJICKTPUYCCKUX [Iel'[eﬁ C TIOCJICAOBATCIIBHBIM W TTApaJIJICIIbHBIM COCIMHCHUEM JJIEMCHTOB, pasjindas
YCIIOBHBIE 0003HAUEHHS SIIEMEHTOB JICKTPUIECKUX LIETeH;

NIPUBOJMTE IIPUMEPHI (HAXOANWTh MH(MOPMALMIO O IPHMEpax) MPaKTHYECKOTO HCIIOIb30BaHMS (PU3NUECKMX 3HAHMH B
MTOBCEHEBHOM KU3HU U oOecrieueHns 0e30MacHOCTH NMpH OOpAaIIeHNH C MPHOOpPaMH M TEXHHYECKIMH yCTPOICTBaMH,
COXpaHEHHS 3JJOPOBbS M COOIOAEHUS HOPM HKOJIOTHMYECKOT0 TIOBEICHHUS B OKPYXKAOIIEH cpe/ie;

OCYIIECTBIISITh TIOMCK MH(pOpManuu (PU3NUECKOTo coaepxkanus B MHTepHeTe, HA OCHOBE MMEIONINXCS 3HAHUH M ITyTEM
CpaBHEHUS JOTIOJHUTEIBHBIX HCTOYHUKOB BBLICNSATh HHPOPMALIHIO, KOTOPAs SIBJISIETCS] IPOTHBOPEUMBOI MIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIONIB30BaTh IIPU BBINOJIHCHUM YYEOHBIX 3aJaHuil HAay4YHO--TIONMYJSIPHYIO JIMTEpaTrypy (HU3HMYECKOTO COJepiKaHUs,
CIpaBOYHBIC MaTepualisl, pecypchl cetd MHTepHeT, BiajeTh npuéMamMu KOHCIIEKTUPOBAaHHS TEKCTa, MpeoOpa3oBaHMs
nH(OPMAIIUN U3 OJTHOM 3HAKOBOU CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE THCHMEHHBIE W KpaTKWE YCTHBIE COOOIIeHus, 0000mas HHOOpPMAHMIO W3 HECKOJIbKHX
HUCTOYHHMKOB (M3MYECKOrOo COJEpPXKAHMs, B TOM 4YHCIEe MyOJMYHO MPEACTAaBIATH PE3YJIbTaThl NPOEKTHON WM
HCCIICAOBATEIBCKON NEeSTEIBHOCTH, TP 3TOM IPaMOTHO HCIOJIB30BATh W3YUYCHHBIA MMOHATUIHBIN ammapar Kypca (Gpu3nukw,
COTIPOBOXKIATDH BRICTYIICHHE IPE3CHTAIIHCH;

IIPY BBITIOJIHEHUH Y4eOHBIX IPOEKTOB M MCCIEIOBAaHUN (PU3NYECKUX MPOLECCOB PacIpeelsiTh 00sI3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/lauaMM, CIEIUTh 32 BBIIOJHEHHWEM IUIaHa JEHCTBHM W KOPPEKTHPOBAThH €ro,



a/ICKBaTHO OIIEHUBATh COOCTBEHHBINH BKJIAJ B JCATEIFHOCTH TPYNIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aWMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3pemaTh KOH(IUKTHI.

K koHly oOyuenuss B 9 Kjacce IpeAMETHBIC pe3yJbTaTbl Ha 0Aa30BOM YpPOBHE NOJDKHBI OTpakaTh CHOPMUPOBAHHOCTBH Y
oOyJaromuxcs yMEeHHit:

WCTIONB30BaTh MOHATHS: CHCTEMa OTCUéTa, MaTephalbHas TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTh MEXaHHICCKOTO
IBWKeHUs, aedopmanus (ynpyras, IUIacCTHYecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
Teperpy3Kd, LEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TEJIO, LEHTP TSHKECTH TBEPAOrO Tesla, PaBHOBECHE, MEXaHHYECKHUE
KoJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U yIBTPA3BYK, JIEKTPOMAarHUTHBIE BOJIHEI, MIKaJia JIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTAIbHO30PKOCTbh, CHEKTPHI MCITyCKAaHHs M IOTJIOLICHUS, anb(a-, 0eTa- U raMMa-u3jIydyeHus, U30TOIbI,
siIepHasl SHEPreTHKa;

pa3nu4aTth sBICHHS (PaBHOMEpPHOE M HEPABHOMEpPHOE NPSMOJHMHEHHOE IBIDKEHHE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBIDKEHHE, CBOOOIHOE MaJCHHE TeN, PaBHOMEPHOE MBIDKCHHE IO OKPY)KHOCTH, B3aMMOJCHCTBHE TeJ, PEaKTHBHOE
JBIDKCHUE, KoJjieOaTeNnbHOEe JBI)KEHHE (3aTyXalollue M BBIHYXK/ICHHbIE KojieOaHWs), PE30HAHC, BOJHOBOE JBIDKCHHE,
OTpaXCHUE 3BYyKa, NPSMOJIMHEHHOE paclpoCTpaHeHHEe, OTPaXEHHE U IPEIOMJICHHWE CBETa, IIOJHOE BHYTpPEHHEE
OTpakeHHE CBETa, pPAa3JIOKEHHE OEJOoro CBeTa B CIEKTP M CIOXCHHE CIIEKTPaIbHBIX IIBETOB, AWUCHEPCHS CBETA,
€CTCCTBCHHAsA PaAUOAKTUBHOCTb, BO3HUKHOBCHHC JIMHEWYATOTO CIICKTpa I/ISHy‘-ICHI/ISI) 0 ONHMCAaHHI0 HX XapaKTCPHBIX
CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX AaHHOE (PU3UUECKOE SBJICHHE;

pacro3HaBaTh MMPOSBJICHNE U3YUSHHBIX (PH3MUYECKIX SBICHUH B OKpY’KaIOIIeM MHUpe (B TOM Yncie (pU3NIecKre SIBICHUS B
MIPUPOJIC: TIPWINUBBL W OTIHBHI, ABIKCHHE TuIaHeT COJHEYHOH CHCTEMBI, PEaKTHBHOE IBIDKCHHE KHBBIX OPTaHH3MOB,
BOCIIPHUATHC 3BYKOB )KUBOTHBIMU, 3EMJICTPACCHUE, CeMCMUYECKHE BOJIHBI, ITYHaMH, 3X0, IBETA TCJI, ONTUYCCKUEC ABJICHUA B
pupojie, OMOIOTHYECKOE ICHCTBHE BHINMOTO, VIBTPa(UOJICTOBOTO M PEHTTCHOBCKOTO HW3IMYYCHUH, €CTECTBEHHBIN
pannoaKTWBHBIA (OH, KOCMHYECKHE JY4YH, pPAagUOAKTUBHOE W3NIYyYECHHE MPHUPOTHBIX MHHEpAIOB, JeHCTBHE
panvoaKTHBHBIX U3JTyYEHHUH Ha OPraHW3M YellOBEKa), IPU 3TOM IEPEBOAUTH NPAKTHYECKYIO 3aJa4y B Y4eOHYIO, BBIICIATH
CyIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX SIBIICHUII;

OTHCHIBATH U3yUCHHEIC CBOMCTBA TN M (PH3MUCCKHUE SBICHHUS, UCTIONB3Ys (PU3NIECKUE BEIMINHBI (CPEIHSST 1 MTHOBEHHAS
CKOpPOCTB T€JIa IPU HEPABHOMEPHOM ABUXKCHHU, YCKOPCHUEC, IEPEMEIICHUE, IYTh, YIJIOBasd CKOPOCTh, CUJIa TPCHUS, CUJIa
YIIpYTOoCTH, CHUJIa TAXKCCTH, YCKOPCHUC CBO6OZ[HOFO nagcHusd, BEC TC€jla, UMITYJIbC TCJia, UMIIYJIbC CHUJIbI, MEXaHUYCCKasA
paboTa W MOIIHOCTB, TOTCHIHANbHAS YHEPTUs Telld, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH, MOTCHIMANIbHAS JHEPTHUS
CKaTOW MPYKUHBI, KHHETHYECKAs SHEPTHSI, TOTHASI MEXaHUIeCKast YHEPTHsI, IEPUO] M 9aCTOTa KOJeOaHHH, IJIHA BOIHEI,
IPOMKOCTh 3ByKa M BBICOTa TOHAa, CKOPOCTh CBETa, IOKa3aTedb IPEJIOMIICHHs Cpelbl), NPU OIMCAHWUHM NPABHIBHO
TPAaKTOBaTh (PH3MUYECKUI CMBICT HUCIIONB3YEMBIX BEIHYUH, 0003HAUCHWS W CAMHUIB (PU3UYCCKUX BEIUYWH, HAXOIWUTH
(opMyINBI, CBS3BIBAIONINE NAHHYIO (DU3MYECKYIO BENHMYUHY C JPYTUMH BEIWYHHAME, CTPOUTH TpadUKA H3YICHHBIX
3aBUCUMOCTE! (PU3NYECKUX BEITHMYHH;

XapaKTepru3oBaTh CBOICTBa TCII, q)HSI/I‘-IeCKI/Ie SABJICHUA W TPOLECCHI, HMCIOJIb3Ysd 3aKOH COXPAaHCHHSA OHEPrur, 3aKOH
BCEMHUPHOT'O TATOTEHUS, IPUHIIAIT CYHNEPIO3UINU CHI, TIPUHIUI OTHOCHTEIbHOCTH [ anmies, 3akoHel HpIOTOHA, 3aKOH
COXpaHEHHs MMITYJIbCa, 3aKOHBI OTPKEHHUS U MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHMs 3apsI0BOr0 U MacCOBOTO YHCEl
NpU SJEPHBIX peaklusX, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allMChIBATh €r0 MaTeMaTHYecKoe
BEIpaKCHUE;

O0OBSICHITH (PU3NYECKUE TPOIECCH M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHTYAIMH MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIISTH MPUYNHHO--CIICICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHX LIAroB C OMopoi Ha 2—3
N3y4YEHHBIX CBOIMCTBA (PU3NUECKHX SIBICHUH, (PU3MIECKUX 3aKOHOB MJI 3aKOHOMEPHOCTEH;

pemats pacy€THble 3ajadd (ONMparolMecss Ha cucTeMy M3 2—-3 ypaBHEHMH), HCHONB3YSl 3aKOHBI W (opMyJbl,
CBS3BIBAKOIIIUEC (1)1/131/111ec1<1/1e BCIIMYUHBI: Ha OCHOBE aHaliW3a YCJIOBHA 3aJa4Md 3alIUCBIBATH KPAaTKOC YCJIOBHEC, BBIABIIATH
HE/IOCTAaIONINe WIN M30BITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYJIBl, HEOOXOAMMEIE U PEIICHHUS, MPOBOIUTH
pacy€Thl ¥ OLICHUBATH PEATMCTUIHOCTH MOJIYUYSHHOTO 3HaYSHHUS (PU3NIECKON BETMUMHBL;

pacro3HaBaTh HpO6HeMBI, KOTOPBIC MOXHO pPEHIUTh NPHU MOMOMIU (I)I/I?)I/I‘IGCKI/IX MECTOIOB, HCIIOJB3YysA OIMCAHUE
HCCIIEA0OBAHMs, BBIACTATH MPOBEPACMOC TPEATIOTIOKEHNE, OLICHNBATH MIPABUJIIBHOCTD IMOPAAKA MPOBEACHUA UCCIIEJOBAaHNA,
JIeTIaTh BBIBOABI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUH 1 OTIBITOB;

MIPOBO/NTD OIIBITH 110 HAOIIOJNCHMIO (PU3NYECKUX SIBICHUH WIM (U3MYECKUX CBOMCTB TeN (M3y4e€HHE BTOPOTO 3aKOHa
HeroToHa, 3aKOHAa COXpAaHEHHS >HEPTUH, 3aBUCHMOCTH IEpHOAa KoleOaHU MPYKWHHOTO MasTHHKA OT MacChl Tpy3a U
KECTKOCTH NPYXHMHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MajbIX KOJeOaHWH, MPSMOJIMHEHHOE PacHpOCTpaHEHHE CBETa,
pasiioxxeHue Oenoro cBera B CIIEKTpP, U3y4YEHHE CBOWCTB M300pa)KEHUsI B IIJIOCKOM 3€pKaje M CBOMCTB M300pakeHHMs
mpeaMeTa B coOmMparomied JuH3e, HaONOJCHWE CIUIOIIHBIX W JIMHEHYATHIX CHEKTPOB H3IYYCHHS): CaAMOCTOSATEIBHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO HabOopa 000PYAOBaHHs, OMIMCHIBATEL X0 OTBITA M €r0 Pe3yIbTaThl, (HOPMYIUPOBATH
BBIBOJIBI;

MIPOBOANTH TPH HEOOXOIMMOCTH CEpUI0 NPSIMBIX M3MEPEHHH, ONpeAeNss cpelJHee 3HAueHHE HM3MEpSeMOHM BEIMYHMHBI
(dboxycHOe paccTossHEE COOMpPAIOIIeH JIMH3BI), 000CHOBBIBATH BHIOOP CII0c00a M3MEpeHHs (M3MEPUTEIHLHOTO MPUOopa);
MIPOBO/INTH HCCIICAOBAHUE 3aBUCHMOCTEH (DU3NYECKMX BEJIMYMH C HCIIOJIL30BAHHEM IPSMBIX M3MEPEHHH (3aBUCHMOCTD
IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBMKCHMM 0€3 HauyallbHOI CKOpOCTH, Iepuoja KoneOaHuid MaTeMaTH4ecKoro



MasiTHAKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXCHHUS CBETA OT yIJIa MaJeHUs U yIiia MPEJIOMICHUS OT yIila MajcHus):
IUTAaHUPOBATh HCCJICIOBAHME, CaMOCTOSATENFHO COOMpaTh YCTaHOBKY, (HKCHPOBAaTh pe3yiabTaThl IOJTYIEHHOU
3aBUCHMOCTH (PM3UUYECKHUX BEJINYMH B BUJE TaOIHI ¥ TpaduKOB, 1eIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIICIOBAHMS;
MIPOBOJIUTH KOCBEHHBIC M3MEPCHUS (PU3NIECKUX BEIHMUYUH (CPEOHSS CKOPOCTh W YCKOPEHHE Tela MPU PaBHOYCKOPECHHOM
IBIDKEHUH, YCKOPEHHE CBOOOTHOTO MaJeHUS, KECTKOCTh MPYKUHBI, KOAPOHUIIUCHT TPEHUS CKOIBKEHUS, MEXaHHIeCKas
paboTa ¥ MOIIHOCTb, YacCTOTa W MEPHOJ] KOJeOaHWil MaTeMaTHYeCKOro M NPY)XUHHOTO MAasTHHKOB, ONTHYECKasl Cuia
coOuparoniell JIMH3bI, PaJUoaKTHBHBIN ()OH): IUIAHMPOBATh M3MEPEHHs, COOMPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY H
BEITIONTHATh HM3MEPEHUs, CJIenysd NpPEUIOKCHHONH WHCTPYKIHMH, BBIYMCIATH 3HAUCHHE BEIWYMHBI W aHAJIH3HPOBATH
MOJIy4EeHHBIE PE3YNbTaThl C yUETOM 3aJaHHOM MOTPEIHOCTH U3MEPEHNUN;

co0JII0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH IIpH padoTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;

pa3iIuYyaTh OCHOBHBIC NPH3HAKM H3YyUCHHBIX (M3MUECKUX MOICJNeH: MaTepHalbHas TOUYKa, aOCONIOTHO TBEPAOE TEIo,
TOYCYHBI UCTOYHUK CBETA, JIyd, TOHKAs JIFH3a, INIAHETapHAas MO aTOMa, HyKJIOHHAsI MOJIE)Ib aTOMHOTO SI/Ipa;
XapaKTepU30BaTh NMPHUHIMIIBI AEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOMCTB C ONOPOH Ha MX omucaHus (B
TOM YHCIIE: CITUIOMETp, TATIUKHU MOJO0KEHHUS, PACCTOSHIS M YCKOPEHHs, pakeTa, 9X0JIOT, OUKH, IIepHUCKoIL, (oToamnmapar,
ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKOII, JO3UMETp, KaMepa BuibcoHa), MCHONB3ys 3HAHHUS O CBOMCTBAaX (DH3MYECKHUX
SIBJICHUI U HeoO0X0ouMble (prU3nUecKue 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyYCHHBIX TEXHHYECKHUX YCTPOWCTB, U3MEPHUTEIBHBIX HPHUOOPOB U
TEXHOJIOTHYECKHAX TMPOIECCOB MPH pEIICHUH YYeOHO--TPAKTUYECKUX 3a[ad, ONTHYECKHE CXEMBl ISl IMOCTPOCHHS
nU300pakeHMIA B TUIOCKOM 3epKajie U COOMparoIei JTHH3e,

MPUBOJMUTH MPUMEPHI (HAXOANUTh MH(OPMALMIO O TNPHMEpax) MPaKTHYECKOTO HCIOJIb30BaHMS (PU3NUECKHX 3HAHHUH B
MTOBCETHEBHOM KU3HU U1 0OecrieueHs 0e30MacHOCTH NpH OOpalIeHuH ¢ MPHOOpaMH W TEXHHYCCKIMH yCTPOICTBaMH,
COXpaHCHHSA 3JOPOBbS U COOTIOACHUS HOPM DKOJIOTHYECKOTO IOBEICHHUS B OKPYXKAOIILH cpee;

OCYILIECTBIISATh MOUCK MHpOpMaIMU (PpU3NIEcKOro cojuepxkanus B MHTepHeTe, caMOCTOSATENbHO (GOPMYIHPYs TIOMCKOBBIH
3ampoc, HaXOMUTh MYTH ONPEACTCHUS JOCTOBEPHOCTH IONyYCHHON WH(POPMAIWU HA OCHOBE HMMCIOIIMXCS 3HAHUA U
JOTIOJTHUTEIBHBIX ICTOYHUKOB;

UCIIONIb30BaTh IIPU BBINIOJIHEHUH YYEOHBIX 3aJaHuil HAay4YHO--TIOMYJSIPHYIO JIMTEpatypy (GHU3HMUECKOTO COJepIKaHUs,
CIIpaBOYHBIE MaTepuasbl, pecypchl ceTu MHTepHeT, BianeTs mpuéMamMu KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHU
WHPOPMALIUU U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE HH(OPMAIUU M3 HECKOIBKMX HCTOYHHKOB
(hU3UYECKOTO COCPIKAHMS, TYOIUYHO MPEICTABISATh PE3yIbTAThI IPOCKTHOM WM UCCIICA0BATEIbCKON ACSTEIILHOCTH, IPH
9TOM TPaMOTHO HCIOJNB30BaTh W3YyYCHHBIM MOHATHWHBIA ammapaT H3y4aeMoro pasfena (U3UKH W COMPOBOXKAATH
BEICTYIUICHHE TIPE3eHTANNEH ¢ y4ETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHHKOB.



TEMATHYECKOE IIVTAHUPOBAHUE

7 KJIACC

Ne HauMeHOBAHNE PAYICIOR M TeM MPOrPAMMEL Kouim4ecTBo 4yacos JuekTpoHHbIe (HH(POBLIe) 00pa3oBaTe/bHbIE

n/n Bcero ‘ KP ‘ np pecypebi

Paznea 1. @®u3nka u e€ posib B I03HAHUU OKPY KAKOILEr0 MUpPa

1.1 | dwusuka - HayKa 0 IPHPOJE 2 bubsmoreka ITOK https://m.edsoo.ru/7f416194

1.2 | ®usuueckue BETHYUHEL 2 BubGmmoreka ITOK https://m.edsoo.ru/7f416194

1.3 | EcTecTBEeHHOHAYUYHBIH METO MO3HAHUS 2 1 Bbubmmoreka [TOK https://m.edsoo.ru/7f416194

HUroro mo pasueny 6

Pa3gen 2. IlepBoHauajbHbIe CBEJCHHS O CTPOEHHH BelIeCTBA

2.1 | Crpoenmue BemiecTBa 1 Bbubmroreka [TOK https://m.edsoo.ru/7f416194

2.2 | JIBmKeHHe W B3aUMOJEHCTBHME YaCTHI] BEIECTBA 2 1 BubGmmoreka ITOK https://m.edsoo.ru/7f416194

2.3 | ArperaTHbIe COCTOSHUS BEIIECTBA 2 Bbubmmoteka IIOK https://m.edsoo.ru/7f416194

HUroro mo pazueiny 5

Pa3znen 3. J/IBukeHHe U B3aUMO/IeiiCTBHE TeJl

3.1  MexaHn4yecKoe JBIKEHIE 3 Bubmmoreka ITOK https://m.edsoo.ru/7f416194

3.2 | Uuepuus, Macca, IIIOTHOCTh 4 1 BubGmmoreka ITOK https://m.edsoo.ru/7f416194

3.3 | Cuna. Bugs! cun 14 1 2 Bubnmoreka ITOK https://m.edsoo.ru/7f416194

Uroro no pazneny 21

Paznes 4. lapjieHne TBEPABIX TeJl, JKUAKOCTell U ra3oB

4.1 | Nasnenwue. [lepenaya qaBaeHust TBEPABIME TETAMH, )KAIKOCTAMH M Ta3aMU 3 Bubmmoreka ITOK https://m.edsoo.ru/7f416194

4.2 | JlaBneHue XKUIAKOCTH 5 Bubmmoreka ITOK https://m.edsoo.ru/7f416194

4.3 | ArtmochepHoe naBieHUe 6 Bubmumoteka IIOK https://m.edsoo.ru/7f416194

4.4 | JleiicTBre *HUAKOCTH M Ta3a Ha MOTPY)KEHHOE B HUX TEJIO 7 1 3 bubmmoreka [{OK https://m.edsoo.ru/7f416194

Wroro no pazneny 21

Pa3gen S. PadoTa u MOIIHOCTB. DHeprusi

5.1 | Pabora 1 MOLIHOCTb 3 BubGmmoreka ITOK https://m.edsoo.ru/7f416194

5.2 | IIpocTble MEXaHU3MBI 5 Bubmunoteka IIOK https://m.edsoo0.ru/7f416194

5.3 | Mexanudeckas SHEPTHs 4 1 bubmmroreka [{OK https://m.edsoo.ru/7f416194

Uroro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12

8 KJIACC

Ne HaHMeROBAHEE PAYIENOB H TeM MPOrPAMMEI Kosnyecrso yacoB DJieKTpoHHbIe (LM POBbIE) 00pa3oBaTEIbHBIE

n/n Beero | KP | TP pecypehI

Paszgen 1. TemioBbie ABIeHHS

1.1 | Crpoenue u cBoiicTBa BeleCTBA 7 bub6nuoreka ITOK https://m.edsoo.ru/7f4181ce

1.2 | TemoBbIe MPOIECCHI 21 ‘ 1 5 bubnuoreka ITOK https://m.edsoo.ru/7f4181ce
28

Uroro no pazneny
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Pa3gen 2. DinekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS

2.1  DruexTpudeckue 3apsabl. 3apsHKCHHBIC Tella U UX B3aUMOJIeHCTBHE 7 bubanorexa LJOK https://m.edsoo.ru/7f4181ce
2.2 | TIoCTOSHHBII BIIEKTPUYECKHI TOK 20 1 bubanoreka I{OK https://m.edsoo.ru/7f4181ce
2.3 | Mar"uTHbIE SIBIICHUS 6 1 1.5 | Bubmumoreka ITOK https://m.edsoo.ru/7f4181ce
2.4 | DnexTpOMarHUTHAs MHIYKIIHS 4 bubmnorexa [IOK https://m.edsoo.ru/7f4181ce
Uroro mo pazneiny 37

PesepBHOE BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68 3 145

9 KJIACC

Ne HaumeHOBAHNE PAYICIOR M TeM MPOrPAMMEL KoanyecTBo yacos JuaexkTpoHHbIe (HH(PPOBHIE) 00pa3oBaTeIbHbIE
n/n Bcero ‘ KP P pecypcebl

Pa3gen 1. Mexannveckue siBJeHUs

1.1 | MexaHHUYECKOE ABUKEHUE U CIIOCOOBI €I0 OMUCAHUS 10 1 Bbubnmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.2 | BsaumoseiicTBue TeI 20 1 Bbubnmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI COXpaHEHHs 10 3 bubmmoreka [TOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40

Pa3gen 2. Mexannyeckue KoJ1eGaHus M BOJTHBI

2.1 | MexaHuueckue KoneGaHus 7 3 Bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 | MexaHH4ecKue BOIHBL 3BYK 8 1 3 Bbubmnoteka ITOK https://m.edsoo.ru/7f41a4a6
HWroro no paszaerny 15

Paznen 3. DjieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DuekTpOMarHUTHOE I0JIe M DJICKTPOMArHHTHBIC BOJIHBI 6 ‘ 2 ‘ Bubmmoteka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pa3nen 4. CBeToBbI€ SIBJIEHUS

4.1 | 3aKoHBI paCIpPOCTPAHEHUS CBETA 6 2 bubmoreka [TOK https://m.edsoo.ru/7f41a4a6
4.2 | JIMH3BI ¥ ONITHYECKHUE TIPHOOPHI 6 bubmoreka [{OK https://m.edsoo.ru/7f41a4a6
4.3 | PaznoxxeHue 6eJoro cBera B CHEKTP 3 2 Bubmmoteka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pa3gen 5. KBanToBbIe siBI1eHUS

5.1 | Hcmyckanue u TIOTJIONIEHHE CBETA ATOMOM 4 BubGmumoreka ITOK https://m.edsoo.ru/7f41a4a6
5.2 | CrpoeHue aTOMHOTO sipa 6 Bubnunoteka LIOK https://m.edsoo.ru/7f41a4a6
5.3 | SlnepHble peakuuu 7 1 BubGmuoreka ITOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Paznea 6. IlopTopuTe/IbHO-00001aK01LUI MOYJIb

6.1 | [ToBTOpeHHe 1 000OIIEHHE coepKaHus Kypca (HH3HUKH 32 7-9 Kiacce 9 ‘ 2 ‘ bubmmoreka [IOK https://m.edsoo.ru/7f41a4a6
Hroro 1o paszeny 9

OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 3 ‘ 27 ‘
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IMOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Ne KoaunyecTBo Jara DJexkTpoHHbIe HU(DPOBBIE 00pa3oBaTe/bHbIE
I /;1 Tema ypoka 4acoB H3Y4eHUsI pecypcsl
Bcero  KP  IIP

1 Uro m3ydaeT Gpuznka 1
2 HexoTtopsie huzndaeckne TepMUHB 1
3 Hayunbie MeTOIbI H3y4deHUs PUPOIbl. DU3MUECKUE BETHINHbL. M3Mepenue Gpuanueckux 1

BEITHMYMH
4 ToYHOCTh M MOTPEIIHOCTh H3MEPCHHI 1
5 JlaGoparophast pabota Ne 1 «OnpenernieHne mokazaHnit H3MEPUTEIBLHOTO IPUOOPay. 1 1 bubmmoreka ITOK https://m.edsoo.ru/ff09f72a
6 Dusnka 1 eé BIUSIHIC HA PA3BUTHE TEXHUKH 1
7 TCeTJ'Ip:eHHe BeriectBa. MosiekyJbl. JlJabopaTophas padota Ne 2 «/3MepeHue pasMepoB MajbIX 1 1 Bubmorexa LJOK https://m.edso0.ru/f09fe0a
8 BpoyHoBckoe aBmxenue. Juddysust B razax, >KUIKOCTIX U TBEPABIX Telax 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff0a013e
9 B3auMHOe NPUTSHKCHUE U OTTAIKUBAHHE MOJICKYJT 1
10 Ar‘peraTHvae COCTOSIHHS BelllecTBa. Pasinune B MOJIEKYISIPHOM CTPOCHHH TBEPBIX T, 1

KUAKOCTEH U ra3oB
11 O606m1eHue mo Teme «IlepBoHAYATBHBIC CBEJICHHS O CTPOCHUH BEIIECTBAY 1 Bubnuoreka IJOK https://m.edsoo.ru/ff0a0378
12 MexaHu4ecKoe IBIKeHne. PaBHOMEpHOE U HEpAaBHOMEPHOE JIBUYKEHHE 1 Bbubnunoreka [{OK https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAnHHUIIBI CKOPOCTH 1 Bbubnuoreka IJOK https://m.edsoo.ru/ff0a079c
14 Pacuér myTu ¥ BpeMeHH JBIKCHUSI 1 Bbubnuoreka IJOK https://m.edsoo.ru/ff0a0ae4
15 [psiMosuHEHOE paBHOYCKOPEHHOE JIBIKEHHUE. Y CKOpEHHE 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff0a0c10
16 Unepius 1 Bbubnuoreka IJOK https://m.edsoo.ru/ff0a0fee
17 Bzaumoeiictre Te 1
18 Macca tena. Enqunuier Mmacenl. M3MepeHue Maccel Tenna Ha Becax 1 bubnuoreka IJOK https://m.edsoo.ru/ff0al23c
19 Jlabopatophas padota Ne 3 «/3mepeHre MacChl Tena 1 1
20 [InoTHOCTH BelecTBa 1
21 JlabopatopHas pabota Ne 4 «3mepenue o0péma TBEpHOTO Temay. JlabopaTopras padorta Ne 5 1 2

«OnpezeneHue WIOTHOCTH TBEPAOrO Tema»"
22 Pacuér macchl ¥ 00bEMa TeNa 10 €0 MJIOTHOCTH 1 Bbubnuoreka LIOK https://m.edsoo.ru/ff0al778
23 Pewmenue 3amau o teMaM «MeXxaHUUECKOE ABWKEHUEY, «Macca», «[III0THOCTE BELECTBAY 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0a1502
24 KonrponbsHas padora Ne 1 o temam «MexaHndeckoe ABmKeHHe», «Maccay, «[lnotHocTh 1 1 BuGmuotexa LIOK https://m.edsoo.ru/ff0al8ce

BEIL[ECTBAY
25 Cuna 1 Bbubmmoreka IIOK https://m.edsoo.ru/ff0al778
26 SBnenne tarorenus. Cuia TXeECTU 1 Bubnuoreka ITOK https://m.edsoo.ru/ff0ala70
27 Cuua ynpyrocrtu. 3akos I'yka. JJaboparopnast pabora Ne 6 «VcciietoBanue CHIIbI YIPYTOCTH 1 1
28 CBsI3b MEXK]Ty CHIIOH TSKECTH M Maccoil Tena. Bec tena 1 Bbubnuoreka [TOK https://m.edsoo.ru/ff0alb9c
29 Cuiia TSDKECTH Ha JpYyrux miaHeTax. Pusndeckue XapakTePUCTHKH [UIAHET 1 bubnuoreka ITOK https://m.edsoo.ru/ff0alcc8
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Junamomerp. Jlaboparopnas pabora Ne 7 «I'panynpoBanue npy>XHHbBI ¥ H3MEPEHUE CHIT

30 "
JMHAMOMETPOM)
31 CrioxeHue IBYX CHII, HAITPABJICHHBIX 110 OJHOMN MpsAMOii. PaBHopecTByOMIIas CHIT 1 bubnmoreka ITOK https://m.edsoo.ru/ff0alde0
30 Cua tpenus. JlaboparopHaas pabota Ne 8 «lccnenoBanne 3aBHCHMOCTH CHUIbI TPEHHS 1
CKOJIBKEHUS OT IUIOMIAM COMMPUKOCHOBEHHS TEIl M TPHKAMAIOIIECH CHITBI» "
33 Tpenue mokost 1 Bubnuoteka IJOK https://m.edsoo.ru/ff0a20a6
34 TpeHue B IpHPO/IC U TEXHUKE 1 Bubnuoteka I{OK https://m.edsoo.ru/ff0a2376
35 KonTpossnas pabora Ne 2 1o temam «Bec Tenay, «I'padhugeckoe nzobpaskenne cuimn», «CHITbD» 1 bubnmoreka I{OK https://m.edsoo.ru/ff0a25b0
36 Jasnenue. Enunuien qaBneHus 1 Bbubnuoreka ITOK https://m.edsoo.ru/ff0a2718
37 JlaBnenue raza 1 Bbubnuoreka ITOK https://m.edsoo.ru/ff0a2826
38 [epenava maBaeHus )KUIKOCTSIME M TazaMu. 3akoH [lackas 1 Bubnuoreka LIOK https://m.edsoo.ru/ff0a2970
39 JlaBneHue B )KUAKOCTH U ra3e, BHI3BAHHOE JEUCTBUEM CHITBI TSXKECTH 1 bubnuoreka ITOK https://m.edsoo.ru/ff0a3136
40 Pacuét naBiaeHMs JKUAKOCTU Ha JIHO U CTEHKH COCYAA 1
41 Pemtenue 3amau mo teme «J/laBieHue B XKUIKOCTH | rase. 3akoH ITackais» 1 bubnmorexa IJOK https://m.edsoo.ru/ff0a2b5a
42 Coobmraroruecs: CoCy/bl 1 Bbubnuoreka IJOK https://m.edsoo.ru/ff0a2b5a
43 Bec Bo3nyxa. ATmocdepHoe napnenue. M3mepenue atmochepHoro nasienus. OmbIT 1 Bubmorexa [JOK https://m.edsoo.ru/ff0a2da8
Toppuuennu
44 Bapomerp-anepon. AtMochepHOe NaBIeHUE HA PA3IMYHBIX BBICOTAX 1 bubnunoteka [{OK https://m.edsoo.ru/ff0a2fc4
45 ManomeTpsl. [TopIHeBO# )KUAKOCTHBIN HACOC 1 bubnunoteka [{OK https://m.edsoo.ru/ff0a2fc4
46 T'mapaBanueckuii mpecc 1
47 JlelicTBre XHUKOCTH U ra3a Ha MOrpyXEHHOE B HUX TEIO 1 Bubnuoreka [{OK https://m.edsoo.ru/ff0a3276
48 ApxuMeioBa cuia 1 bubnunorexa IJOK https://m.edsoo.ru/ff0a33fc
49 .Ha6opaTopHasI pabota Ne 9 «M3ydeHre BRITAIKUBAIONIEH CUIIBI, IEHCTBYIOIIECH Ha 1 Bubmorexa LJOK https://m.edso0.ru/ff0a3514
HOTPYKEHHOE B KHUIKOCTH TEJIO»
50 IInaBanue Ten 1 bubnuoreka IJOK https://m.edsoo.ru/ff0a3a96
51 JlabopatopHas pa6ota Ne 10 «BrIsiIcCHEeHHE YCIIOBHH TUTaBaHUS TEIa B )KUIKOCTHY 1
52 Peurenve 3aa4 mo teMaM «ApXUMEZOBA CUIIa», Y CIIOBHS TJIABAHUS TEJ» 1 Bbubnuoreka LIOK https://m.edsoo.ru/ff0a3654
53 [InaBanue cynoB. BoznyxoraBanue 1
54 Pemmenue 337121 110 TeMam «[lnaBanue cynoB. BozayxomnaBanuey, «JlaBieHne TBEPIBIX TEI, 1 BuGmiorexa LIOK hitps://m.edsoo.ru/ff0a3f82
KHIKOCTEH U Ta30B»
55 KonrponsHas padora Ne 3 mo teme «JlaBieHue TBEPABIX TE, )KUAKOCTEN U ra3oBy 1 bubnunoreka ITOK https://m.edsoo.ru/ff0a3f82
56 Mexannueckas padota. EnquauIer paboTs 1
57 MomtHocTs. EnyHAIEI MOIIIHOCTH 1
58 [pocTbie MexaHU3MBL. Phruar. PaBHOBeCHe Crit Ha phIyare 1 bubnmorexa ITOK https://m.edsoo.ru/ff0a478e
59 MOMEHT CHJIBI 1 Bubnuoreka ITOK https://m.edsoo.ru/ff0a48a6
60 Prruaru B Texnuke, 6biTy u nnpupoze. Jlaboparopras pabora Ne 11 «BwlsicHeHHEe yCIOBHs 1
paBHOBecus pbryaray"
61 [pumMeHeHre MpaBuiIa PABHOBECHS pblyara K 0JIOKY 1 bubnuoreka ITOK https://m.edsoo.ru/ff0a4c48
62 PaBeHCTBO paboT MPH UCIIOIB30BAHUH MPOCTHIX MEXaHU3MOB. «30JI0TOE MPABHUIIO» MEXaHHUKH 1 bubnuoreka ITOK https://m.edsoo.ru/ff0a4252
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63 Koadpunment TOJIE3HOTO neiictBusa Mexanusma. Jlaboparopnas padora Ne 12 «Onpenenenue 1 1 Bubnmorexa LIOK https://m.eds0o.ru/ff0a4360
KITJI HakJIOHHOH TIIOCKOCTH

64 Mexannueckas sHeprist. KnHeTndeckas ¥ IOTCeHIHAIBHAS SHEPTHS 1

65 [IpeBpamieHrie MeXaHUIECKOW YHEPTUH OAHOTO BHIA B JPYTOM 1

66 KonTponsHas pabota Ne 4 o Teme «PaboTa U MOLIHOCTE. DHEPTH» 1 Bubnuoreka IJOK https://m.edsoo.ru/ff0adee6

67 PeseprHsIii ypok. PaGoTa ¢ TekcTamu 110 TeMe ""MexaHndeckoe qBrKeHne " 1 bubmmoreka I{OK https://m.edsoo.ru/ff0a4ffe

68 PeseprHbIit ypok. Pabora ¢ Tekcramu o Teme "JlapneHne TBEPIBIX TEI, JKUAKOCTEH U ra3oB " 1

OBUIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 12
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8 KIIACC

Ne Kommecrso Hara usyvyeHusi  JneKTpOHHBbIE NHPPOBHIE 00PA3OBATEILHbIE
n/ Tema ypoka 4a0B

1 Bcero KP IIP| 8a, 80 8B PeCypeRt

1 | OcHOBHBIE MOJOKECHUS MOJICKYIISIPHO-KHHETHICCKOI TEOPHU CTPOCHHUS BEILIECTBA 1 bubnuoteka LIOK https://m.edsoo.ru/ff0a5256
2 | ArperaTHbIe COCTOSIHHUS BEIIECTBA 1
3 | CmaunBanue. KanmiisspHbIe SIBICHHUS 1 bubmmoteka [{OK https://m.edsoo.ru/ff0a540e
4 | Temmneparypa. Cmapmosas ouacHocmuyeckas paboma 1
5 | Buyrpennss sueprus. CriocoObl H3MEHEHUsI BHYTPEHHEH YHEPTruu 1 bubnuoteka LIOK https://m.edsoo.ru/ff0a5800
6 | TemmonpoBOAHOCTH 1 bubnmoreka IIOK https://m.edsoo.ru/ff0a5530
7 | KonBekius. V3nydenne 1 Bbubnumoteka L{OK https://m.edsoo.ru/ff0a5a26
8 | KonuuecTBo TemI0Thl. EMUHHUIIBI KOJTHYECTBA TETUIOTHI 1
9 | VnenbHasg TEIUIOEMKOCTH 1 bubmmoreka ITOK https://m.edsoo.ru/ff0a5¢c60
10 | Pacuér xonu4ecTBa TEIUIOTHL. Y paBHEHHE TEIUIOBOrO Oalianca 1 bubnuoreka [TOK https://m.edsoo.ru/ff0a6412
L aGoparopun pigora Ns 2 clsyaenne npotecen renmooguerty ! 2 BuGmorexa L1OK htps:/im.edso0.1u/f0a65c0
12 | Jlaboparopuas pabora Ne 3 «/3MepeHne yaenbHOH TEIIOEMKOCTH BELIECTBAY 1 1 Bbubnuoteka L{OK https://m.edsoo.ru/ff0a6976
13 | Dueprus ToruBa. Y ieNbHas TEIUIOTA CTOPAHHS 1 bubnunoreka [TOK https://m.edsoo.ru/ff0a7088
14 | 3akoH coXpaHeHHUs 1 IPEBPAILCHUS SHEPTUU B MEXAHUYECKHUX U TEIUIOBBIX MpoIeccax 1 bubnunorexa ITOK https://m.edsoo.ru/ff0a6a98
15 | KontponsHas pabota Ne 1 o Teme «TemioBbie SBICHUS» 1 1

16 | TlnaBieHue u OTBEpACBAHHE 1 bubimoreka ITOK https://m.edsoo.ru/ff0a6bb0
17 | I'paduk naaBaeHUs ¥ OTBEPACBAHUS KPUCTAIUIMYECKUX TeNI. Y IeNbHAS TEIIOTA [UIABJICHHS 1 bubnuoreka [TOK https://m.edsoo.ru/ff0a7b5a
18 | Pemenue 3amau 1 bubnmoreka IIOK https://m.edsoo.ru/ff0a71d2
19 | Ucnapenwne. HachlneHHbIH 1 HEHACHINICHHBIN ap 1 bubmmoteka [{OK https://m.edsoo.ru/ff0a72fe
20 | TlormomieHne YHEPTUH MIPH UCTIAPCHUH KUIKOCTH. BBIeneHne SHeprin Ipy KOHICHCAIIUH Mapa 1 bubnunorexa [JOK https://m.edsoo.ru/ff0a740c
21 BnaxHocts Bo3ayxa. Jlaboparopnas pabota Ne 4 «V3mepeHre OTHOCUTENLHOH BIaKHOCTH 1 1 Bu6mmorexa LIOK https://m.edsoo.ru/f0a786¢

BO3yXay

22 | Kunenue 1 Bbubnmoreka IIOK https://m.edsoo.ru/ff0a7628
23 | YpenbpHas TEIUIOTa 1apooOpa3oBaHus 1

24 | Pemenue 3amau 1

25 | PaboTa rasa v mapa npy paciiupeHuu 1 bubmuoteka LIOK https://m.edsoo.ru/ff0a7c7c
26 | JIpurarenb BHYTPEHHETO CrOPaHuUs. [Ipomedcymounas ouazHocmuyeckas paboma 1

27 | Tlaposas Typ6buna. KI1/] rerioBoro apurarens 1 bubmuoteka LIOK https://m.edsoo.ru/ff0a83f2
28 | KonrposbHas pabota Ne 2 1o Teme «/I3MeHeHne arperaTHbIX COCTOSIHUI BEIIECTBAY 1 1 bubmumoteka L{OK https://m.edsoo.ru/ff0a86ae
29 | DnekTpu3anus T MPU COMPUKOCHOBCHUH. B3anMOIeCTBIE 3apsKEHHBIX TEll 1
30 | Duexrpockor. [IpOBOAHUKY U HENPOBOIHUKH dJIEKTPUIECTBA 1

31 | 3axon KynoHna. Dnektpuueckoe rnoie 1 bubmmoteka LIOK https://m.edsoo.ru/ff0a87e4
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32 | JIenmuMOCTh DJIEKTPUYECKOro 3apsaa. JnektpoH. CTpoeHne aToMa 1 bubauoreka ITOK https://m.edsoo.ru/ff0a8a0a
33 | O6BsicHEHHE AIEKTPUUCSCKUX SIBICHHN. 3aKOH COXPAHCHHSI DJICKTPUYCSCKOTO 3apsiaa 1

34 | Cratuyeckoe 3JIEKTPUYECTBO, €r0 YUET U UCIOJIb30BaHUE B OBITY U TEXHHUKE 1 bubnunoreka ITOK https://m.edsoo.ru/ff0a8ef6
35 | DmekTpuueckuii TOK. ICTOYHUKH 3JIEKTPHIECKOTO TOKA 1 bu6mmoteka [{OK https://m.edsoo.ru/ff0a90cc
36 | DmekTpHUYeCKas [elb U €€ COCTABHBIE YacTH. DICKTPUUCCKUN TOK B METAILIAX 1 bubmmoteka [{OK https://m.edsoo.ru/ff0a95a4
37 | JleiicTBYS 3JEKTPUIECKOTO TOKA 1 bubnuoreka ITOK https://m.edsoo.ru/ff0a96b2
38 | Cuna Toka. Mi3amepeHue cuitsl Toka 1

39 JlabopaTopnas padota Ne 5 «CO0opKa 3IeKTPHUYCSCKON TIeNU U U3MEPECHUE CUJIBI TOKA B €& 1 Butmorexa LIOK https://m.eds00.ru/ff0a9838

Pa3IMYHBIX Y9ACTKaX»

40 | DnexTpuyueckoe HampsbKeHne. Vi3MepeHne HalpsHKeHHS 1

sy TaGoparopuas paGora e 6 clepenic manpsci s PR Y1aCTIES ) Buomorexa LIOK hitpsim.edsoo.ru/foz8bde
42 | DrexTpudecKoe CONPOTHUBIICHNE MPOBOIHMKOB. 3akoH OMa JIs y4acTKa [enH Bbubnmoteka [{OK https://m.edsoo.ru/ff0a9el4
43 | Pacuér conpoTHUBICHHS POBOIHHUKA. Y ACIbHOE COMPOTHBICHUE bubnunorexa ITOK https://m.edsoo.ru/ff0aa738
44 | TlpumMepsl Ha pacu€T COMPOTUBIICHHUS IPOBOIHUKA, CHITBI TOKA M HANPSKCHHUSI Bbubnnoteka L{OK https://m.edsoo.ru/ff0aa738
45 E;E(I:{T]f;;z i['[ea;;[;f;gggigiizm Ne 7 «3mepenne conpoTUBIEHUS TPOBOAHNKA. M3yueHue 1 Bu6muorexa [OK https://m.edsoo.ru/ff0aadda
46 | KonrponbHas padota Ne 3 o teme «Pacyer 3JeKTpHIeCKuX Hemnein bubnuoreka [TOK https://m.edsoo.ru/ff0aa04e
47 | TlocnenoBaTebHOE COCUHEHHE IIPOBOJHAKOB

48 | TMapansienpHoe COSTUHCHHE TIPOBOIHUKOB bubnmoteka [{OK https://m.edsoo.ru/ff0aaa58
ag TaSopatopias paGona Jo§ llsyicae napuicisnoro ) buomrotexa LIOK hitps:m.edsoo.ruffozadie
s Pa0Ta 1t woriocTy sextpuiecxoro tows. MaGopunopias padora Ne e 1 Buomorexa L1OK hitps:/im.ecsoo.rulffoaatse
51 | HarpeBaHue NpOBOJHUKOB JJIEKTPUUECKUM TOKOM. 3akoH Jlxoyns—IJlenia 1 bubnuoreka [{OK https://m.edsoo.ru/ff0ab124
52 | Jlamma ocBenieHus. DIEKTPUIECKHE HArPEBATEIBHBIC TPHOOPHI 1 bubmmoteka [{OK https://m.edsoo.ru/ff0ab3e0
53 | Kopotkoe 3ambikanue. [Ipemoxpanuresu 1 bubmmoteka L{OK https://m.edsoo.ru/ff0ab660
54 | KourposbHast pabota Ne 4 o teme «PaboTa U MOIIHOCTD IEKTPUUECKOTO TOKa» 1 bubnuorexa ITOK https://m.edsoo.ru/ff0abd2c
55 | TTocTOsIHHBIE MATHUTEL. MarHuTHOE T10J1€ 1 Bbubnmoreka IIOK https://m.edsoo.ru/ff0abea8
56 | MarauTHOE T10J1e TIPOBOJHMKOB C TOKOM M TIOCTOSTHHBIX MarHHTOB. MarHUTHbBIE JINHAH 1

57 | MarHuTHOE 10JI€ KaTYIIKH C TOKOM. DJIEKTPOMAarHUThl M UX IIPUMEHEHHE 1 bubmumoteka LIOK https://m.edsoo.ru/ff0ac3d0
58 | MarauTtHOE TI0JIe 3eMiH 1 bubnuorexa ITOK https://m.edsoo.ru/ff0acOba
59 | JlelicTBHE MATHUTHOTO TOJISl HA MPOBOHUK C TOKOM. [IpaBuIIo jeBoii pyKku 1 bubnuoreka ITOK https://m.edsoo.ru/ff0ac1d2
60 | MHayKIust MATHATHOTO TIOJIS 1 bubmmoreka [{OK https://m.edsoo.ru/ff0ac74a
61 | Dnexrpuueckuii ABurarTeis. MAmozoeas ouaznocmuyeckas paboma 1 bubmuoteka LIOK https://m.edsoo.ru/ff0ac86¢
62 | MarauTHBIN TOTOK. SIBICHHE 3JICKTPOMATHUTHOW MHTYKIIHA 1

63 Hanpasnenue nunaykuuonsoro toka. [Ipasuno Jlenna. Jlaboparopnas pabora Ne 10 «M3yuenne 1

SIBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOHUW
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64

Crioco0b1 TosTydeHus AIeKTprdecKor sHeprun. [lepenaya anexTposHeprun

65

Kontponbnas padora Ne 5 o Teme «JICKTPOMATHUTHBIC SIBICHHS

bubnumoteka L{OK https://m.edsoo.ru/ff0ach14

66

PeseperHblil ypok. Pabota ¢ Tekctamu mo teme "TermoBeie sBncHus"

bubmunoreka ITOK https://m.edsoo.ru/ff0acc5e

67

PeseprHrlii ypok. Pabota ¢ Tekcramu 1o Teme "I10CTOSHHBIN 3TEKTPUIECKUH TOK'

Bbubnunoreka IIOK https://m.edsoo.ru/ff0acdc6

68

PeseprHrrii ypok. Pabora ¢ Tekcramu 1o Teme "MarHuTHBIC SIBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME

L

68

10
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9 KIIACC

No Komiecrso Jata uzydeHus DJieKTpOHHBIE NU(pPoOBLIe 00pa3oBaTelbHBIC
o Tema ypoka “1acos pecypcbl
Becero KP IIP 9a 96 98 9r

MartepuanpHas Touka. Cucrtema oTcyera 1

[epemenienue 1 bubnuoreka ITOK https://m.edsoo.ru/ff0ad474
3 l?;é)oe’ﬁzneHHe KOOpAMHATHI IBIKYyIIErocs Tena. Cmapmosas ouacHocmuyeckas 1 Buborexa LIOK https://m.edsoo.ru/ff0ad19a
4 CKkopoCTh NPSMOIMHEHHOTO PABHOMEPHOTO JIBIKCHUS
5 g Esggﬁgpi?;lCI[I/EI;?KC:;MI;H%MMH%CKHX BEJINYUH OT BPEMEHH TPH NPAMOIUHEHHOM Bumorexa LIOK https://m.edsoo.ru/ff0adsd4
6 XapaKkTepuCTHKHA HEPABHOMEPHOTO JBIKeHUS. [IpsaMonnHeiHOe paBHOYCKOPEHHOE 1

JIBIDKCHHUE

CKOpOCTh TIPAMOJIMHEHHOTO PAaBHOYCKOPEHHOTO IBIDKEHHS. [ paduk cKopocTH Bbubnuoteka LIOK https://m.edsoo.ru/ff0adb18

[epemeriieHre Tena Ipy IPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JIBUYKCHUH
9 HepeMeH.Ii)HI/Ie TeJa MpU NPSMOIMHEHHOM PaBHOYCKOPEHHOM JBIDKCHUH 03 Bummorexa LIOK https://m.edsoo.ru/ff0ae176

HAavYallbHOM CKOPOCTH
10 I[a60paT0£)Ha;{ pabota Ne 1 «MccnemoBanre paBHOYCKOPEHHOTO IBIKEHUS Oe3 1 1

HAYalIbHOM CKOPOCTHY
11 Sg:ﬁ)::;; Ig;:;l{ ;I?:ci(;)J::HeﬁHOM JIBJKEHUHU. [[BU)KEHME 110 OKPYKHOCTHU C TOCTOSIHHOM 1 BuGmnotexa LIOK https:/m.edsoo.ru/ff0ae612
12 | Pemienue 3amau 1 Bbu6nuoreka LIOK https://m.edsoo.ru/ff0ae72a
13 | OTHOCHTEIBHOCTD JABMKCHHS 1 Bbu6nuoreka IIOK https://m.edsoo.ru/ff0ae982
14 | Konrponbnas padora Ne 1 o teme «IIpsiMOTMHEHOE PAaBHOYCKOPEHHOE JIBHIKCHHE) 1 1 bubimoreka ITOK https://m.edsoo.ru/ff0aeb6c
15 | UuepumanbHele cucteMsl oTcueTa. [lepblii 3akoH HeroToHa 1 bubmmoteka L{OK https://m.edsoo.ru/ff0aeca?
16 | Bropoii 3akon HeroToHa 1
17 | Tperuii 3akon HeroroHa 1 bub6imoreka ITOK https://m.edsoo.ru/ff0aee28
18 | CBoGoaHOE majieHue Tel 1 Bbu6nuoreka IIOK https://m.edsoo.ru/ff0af738
19 | JlaboparopHas padota Ne 2 «/3mMepeHre yCKOPEHUsS] CBOOOTHOTO MaICHUSI» 1 1 bub6imoreka ITOK https://m.edsoo.ru/ff0afa26
20 | 3aKOH BCEMUPHOIO TATOTEHHUS 1 bubnuoreka ITOK https://m.edsoo.ru/ff0af8be
21 | Yckopenue cBOOOIHOTO MAJIeHUS HA 3eMIIe U IPYruX HeOECHBIX Temax 1 bubauoreka ITOK https://m.edsoo.ru/ff0afb8e
22 | Cuna ynpyroctu. Jlabopatopras padota Ne 3 «OmnpeneneHne )KeCTKOCTH MPYKUHBDY 1 1 bubnuoreka [TOK https://m.edsoo.ru/ff0af044
23 | Bec Tena, ABMXKYIIETOCS ¢ YCKOPEHUEM 1
24 | Cuna tpeHus 1 bubauoreka ITOK https://m.edsoo.ru/ff0af5f8
25 | JluHaMuKa KpUBOJIMHEHHOTO IBHKCHHUS 1 bubnuoreka ITOK https://m.edsoo.ru/ff0af33c
26 | Pemenue 3amau 1 Bubnmoreka IIOK https://m.edsoo.ru/ff0afe36
27 | MckyccTBeHHBIE CITYTHUKN 3eMIIH 1
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28 | YcnoBus paBHOBecus e LleHTp TskecTH Tea 1 bubnuoreka ITOK https://m.edsoo.ru/ff0b02b4
29 | Buner paBHOBeCHS Ten 1 bubnuorexa ITOK https://m.edsoo.ru/ff0b0408
30 | KoutponbHas pabota Ne 2 1o TeMe «3aKOHBI IBIDKCHHS M B3aUMOJICHCTBHS TEID) 1 bubmmoteka [{OK https://m.edsoo.ru/ffOb06ec
31 | Ummysbc Tena. 3aKOH COXpaHEHHUS UMITYJIbCa 1 bubmmoteka [{OK https://m.edsoo.ru/ff0b07fa
32 | PeakTHBHOE OBIKEHHE. PakeThl 1 Bbubnmoreka ITOK https://m.edsoo.ru/ff0b096¢
33 | Pemenue 3anau 1
34 | Pabora crisl 1 Bbubnmoreka IIOK https://m.edsoo.ru/ff0b0a84
35 | PaGoTa CHIBI TSCKECTH M CHITBI YIIPYTOCTH 1 bubnuoteka L{OK https://m.edsoo.ru/ff0b0db8
36 INoTeHunanbpHas SHEPTUsl TN, MOAHATOTO Hal 3emMiteit. [loTeHIanbHast SHePTHs 1
yrnpyro n1eopMHUPOBAHHOMN NPYKUHEI
37 | Kunernueckas sneprus. Teopema 00 N3MEHEHNH KHHETHUECKOI SHEPTUH 1
38 ;Zlé((;l:n ZOXpaHeHI/IH MEXaHUIECKON SHEPTHHU. [IpoMedNcymounas OudeHOCMuYecKast 1 Bumorexa LIOK https://m.edsoo.ru/ff0b0c32
39 | Pemenue 3amau 1
40 | KonrponbHas pabota Ne 3 o Teme «3aKOHbI COXpaHEHHS B MEXaHHUKE) 1 Bbubnnoteka LIOK https://m.edsoo.ru/ffOb12fe
41 | KonebaTenbHoe ABHKEHUE 1 Bubnmoreka IIOK https://m.edsoo.ru/ff0b1858
42 | Ceobonubie konebanus. KoebarenbHbie CHCTEMBI. MasTHHK 1 bub6mmoreka ITOK https://m.edsoo.ru/ff0b20f0
43 | BenuuuHbl, XapaKTePU3YIOLINE KONeOaTeIbHOE IBIKCHUE 1
44 | 'apmMoHHMUecKHe KoJaeOaHus 1 bubnuoreka [{OK https://m.edsoo.ru/ff0b197a
45 Jlaboparopnas padota Ne 4 «VccnenoBanre 3aBUCUMOCTH TTEPUOJIA B YACTOTHI 1
CBOOOJIHBIX KOJIEOAHHI HUTSHOTO MAsITHUKA OT €r0 [UTHHBD)
46 | 3aryxaromue kosiebaHus. BoiHyXKIeHHbIE KOTeOaHUs 1 bubmmoteka LIOK https://m.edsoo.ru/ffOblaec
47 | Pe3onanc 1 bubimmoreka ITOK https://m.edsoo.ru/ff0b197a
48 | Pactpoctpanenue konebaHuii B cpene. BoHbl 1 bubnuorexa [TOK https://m.edsoo.ru/ffO0b21fe
49 | Jlnuna BoaHbl. CKOPOCTb pacpoCTpaHEHUs BOJIH 1
50 | Mcrounuku 3ByKa. 3ByKOBbIE KOJIeOaHUSA 1
51 | Beicora, TeMOp 1 rPOMKOCTB 3BYKa 1
52 | PacopocTpaneHue 3Byka. 3ByKOBBIE BOJIHEI 1
53 | OrpakeHue 3ByKa. 3ByKOBOM PE30HAHC 1 bubnuoreka ITOK https://m.edsoo.ru/ffOb23ca
54 | Pemienue 3amau 1 bubnmoreka IIOK https://m.edsoo.ru/ff0b25f0
55 | KontponsHas padora Ne 4 o Teme «MexaHHIecKne KojaeOaHUs U BOJTHBI. 3BYK» 1
56 | Mcrounuku cBeta. PacpocrpaneHue cBeTa 1 bubnunorexa ITOK https://m.edsoo.ru/ffOb2abe
57 | OrpaxeHue cBeTa. 3aKOH OTPaKEHHsI CBETA 1
58 | Ilmockoe 3epkaio 1 bubnuoreka [TOK https://m.edsoo.ru/ffOb2fe6
59 | Ilpenomienue cBera. 3aKOH penoMiieHHs cBeTa. [loHOe BHYTpEeHHEE OTpakeHHe 1 bubmmoteka LIOK https://m.edsoo.ru/ff0b2c6c
60 | JIunsel. OnTHuecKast cuila JIMH3BI 1
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61 | M3o0pakeHusi, 1aBaeMble JIHH30M 1 Bbubnmoreka IIOK https://m.edsoo.ru/ff0b31d0
62 ﬁ:ﬁiﬁiﬁi@“jﬁ;ﬁiﬁ ggcfl J;‘bpllizl‘;i‘:ﬁf cpofiets msoGpaxerniti B codupatowedt mmse. | 1 BuGmaorexa IJOK https://m.eds00.ru/ff0b3658
63 | Pemenue 3amau 1 bubnmoreka IIOK https://m.edsoo.ru/ff0b38c4
64 | ['ma3 u 3peHue 1 bubmmoteka [{OK https://m.edsoo.ru/ff0b3aea
65 | Onruyeckue npuOOPHI 1 Bbubnnoteka L{OK https://m.edsoo.ru/ff0b3c5¢
66 | UaTepdepenuus u nudpaxums ceera 1

67 | ®usndeckuil CMBICI MOKA3aTeNs MPEITOMIIEHHS 1

68 | Hducnepcust ceera. [[Beta Ten 1 Bbub6mmoreka IIOK https://m.edsoo.ru/ff0b3f2c
69 | Tumbl ONTHYECKUX CIIEKTPOB 1 bubnmoreka IIOK https://m.edsoo.ru/ff0b444a
70 E:S}(])gsz}(:g::ﬂ pabota Ne 6 «HaOmroieHre CITONTHOTO W TMHEWYIATHIX CIIEKTPOB 1 Bu6orexa LIOK https://m.edsoo.ru/f0b4206
71 | DiexTpoMarHUTHOE HoJie. DIICKTPOMATrHUTHBIC BOJTHEI 1 bubnmoteka I{OK https://m.edsoo.ru/ff0cOa7e
72 | CBoWCTBa 3JIEKTPOMArHUTHBIX BOJH 1 bubmmoreka ITOK https://m.edsoo.ru/ff0b4684
73 | Jluama3oHsl 3IEKTPOMATHATHBIX BOJIH 1

74 | Pa3BuTHe B3MJISIOB Ha MPUPOY CBETA 1 bubnmoteka I{OK https://m.edsoo.ru/ff0cOf4c
75 | Pemienue 3amau 1 bubmmoreka ITOK https://m.edsoo.ru/ff0c0e2a
76 | KontponbHas pabota Ne 5 1o reme «CBeTOBBIC SIBICHNUS. DIEKTPOMArHUTHBIC BOJHBD) 1

77 | PamnoaktuBHOCTH. MOJIeNIM aTOMOB 1 bubmmoreka ITOK https://m.edsoo.ru/ff0c12a8
78 | Ilornoienue u ucnyckanue ceera atoMaMu. IIpoucxoxieHue JTMHEeHYaTbIX CIEKTPOB 1

79 | PaxgmoakTuBHBIC peBpaLICHHs ATOMHBIX siiep. 3aKOH paJHOaKTHBHOTO pacmana 1 bubmmoreka [{OK https://m.edsoo.ru/ff0c144c
80 | DkcrepUMeHTaIbHBIE METO/IbI HCCIIEIOBAHUS YaCTHIL 1 bubnuoreka [TOK https://m.edsoo.ru/ff0c1550
81 fgf;ﬁ:;ggﬁiﬂ pabora Ne 7 «M3MepeHne eCTECTBCHHOTO PaJHalliOHHOTO (poHA 1 Bumorexa LIOK https://m.edsoo.ru/ff0c1672
82 | OTKpbITHE IPOTOHA H HEHTPOHA 1 bubmmoteka LIOK https://m.edsoo.ru/ffOc18ac
83 | CocraB aTOMHOTO sijipa. SIIepHbIC CHIIBI 1 bubimmoreka ITOK https://m.edsoo.ru/ff0clal4
84 | DHeprus cBszu. Jedekt Macchl 1 bubmmoreka [{OK https://m.edsoo.ru/ff0clbda
85 | Jenenne sinep ypana. Lenuas peaxist 1

86 | Jlabopatopuas paborta Ne 8 «M3yueHue aAenacHus siapa ypaHa 1mo Gpororpaduu TpeKoB» 1 bubnuoreka [TOK https://m.edsoo.ru/ff0c2126
87 SnepHsiit peaktop. [IpeobpazoBaHue BHYTpEHHEH HEPIUU aTOMHBIX sEp B 1 Bu6morexa LIOK https://m.edsoo.ru/ff0c1c58

EKTPUYCECKYIO DHEPTHUIO

88 | AToMHas SHepreTHKa 1 bubmmoreka [{OK https://m.edsoo.ru/ff0cld7a
89 | buonoruueckoe jaelcTBrE paguaiul 1

90 | TepmosiaepHas peakuust 1 bubmmotexa [{OK https://m.edsoo.ru/ff0c1e88
91 | Pemenue 3amau 1

92 | Jlabopatopuas pabota Ne 9 «/3yueHre TPEKOB 3apsKEHHBIX YACTHIL 10 TOTOBBIM 1 bubnuorexa ITOK https://m.edsoo.ru/ff0c223e
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¢dororpadusm»

93 KonTtpoasHas padora Ne 6 o Teme «CTpoeHHe aToMa M aTOMHOTO sIpa. 1
Vcmosnp30BaHme SHEPTHH ATOMHBIX SIIEP»
94 | MexaHu4ecKue sIBICHHUS 1 bubnmoreka IIOK https://m.edsoo.ru/ff0c245a
95 | TemnoBble sBneHus. Mmozosas ouaznocmuyeckas paboma 1 bubnuoreka ITOK https://m.edsoo.ru/ff0c2572
96 | DieKTpOMarHUTHBIC SIBJICHUS 1 bubnuoteka LIOK https://m.edsoo.ru/ff0c2a22
97 | Ksanrossle siBiIeHUS 1 bubnmoreka IIOK https://m.edsoo.ru/ff0c2b30
98 | HayuHblif METO MO3HAHWS U €TO PEATM3aIisA B QHU3UICCKUX UCCIIETOBAHUIX 1 bubnuoteka LIOK https://m.edsoo.ru/ff0c2c52
99 BC;:;;%’;;:’KTHPZIHCC?OP:TTHHHX TEXHOJIOTHi B 061acTH nepesiadn uHOpMaIHH, 1 Bu6morexa [{OK https://m.edsoo.ru/ff0c2d6a
100 HOBTOpeHI:I'e, 00001enne. PaboTa ¢ TekcTamu 1o Teme "3aKOHBI COXPaHECHUS B 1 Bubmmorexa LIOK https://m.eds0o.ru/ff0c2e82
MEXaHHUKE
101 | IToBropenue, 0600meHne. PaGoTa ¢ TekcTamu o Teme "KosieGaHus u BOJHBI " 1 Bbu6nuoreka IIOK https://m.edsoo.ru/ff0c3044
102 TIloBropenue, 0606I1eHHe. PaboTa ¢ TekcTamu o Teme "CBETOBbIC sSBICHUS " 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/JNUYECKOE OBECIIEYUEHUE OBPA30OBATEJBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YUEHUKA

» ®dusuka, 9 xknacc/ [epeimkua .M., I'ytauk E.M., UBanos A.U., [lerpoBa M.A., AkiinonepHoe obmiecTBo «3aaTenscTBO
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» ®usuka, 7 kiace/ [eperkun .M., UsanoB A.1., AkumonepHoe o6miectBo «M3narenserBo «IIpocBerienneys dusnka, 8 kiacc/
[eprikun .M., VBanos A.U., AknpoHepaoe odmectBo «M3narensctBo «IIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJIA

Uepnaukosa, Onpra AnexceeBHa.
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