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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uMke Ha ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE IOJIOKEHUUW U TpeOOBaHMM K
pe3yibTaTaM OCBOCHHSI Ha 0a30BOM ypOBHE OCHOBHOM oOpaszoBaTesbHOUM mporpammsbl, npeactaBieHHbIX B @OOII OO0, a Takxke ¢
yuaéToM ¢enepanbHoi pabodeit mporpaMmmMbl Bociutanus 1 KoHieniuu npenojgaBanus yueOHoro npeamera «Dusukay.

Conepxanue mporpaMMbl 1o (u3nke HampaBiIeHO Ha (POPMHUPOBAHME €CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOY4YarONIUXCS U
OopraHu3aiuio u3ydeHus: (U3UKH Ha JEATeIHbHOCTHOM OCHOBe. B mporpamme mo Qusnke y4HUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOIO
npeamera B peannzanuu TpedoBanuiit @OOIT OOO k miaHupyeMbIM JIMYHOCTHBIM M METaNPEIMETHBIM pe3yJibTaTaM 00yUYeHHUs, a TAaKKe
MEXIIPEMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUCOHBIX TPEAMETOB HA YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMUs.

[Iporpamma mo ¢u3MKe ycTaHABIMBAET paclpejiesieHne yuyeOHOro marepuana o rojaaMm oOydeHus (Mo Kiaccam), Mpejjaraer
IPUMEPHYIO TIOCJICIOBATEIBHOCTh U3YUYCHHUSI TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COJEpkKaHUS U Yy4€Te BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mno ¢uszuke paspaboTaHa C LENbIO OKa3aHUS METOJAMYECKOW MOMOIIM YUYUTETIO B CO3AaHUM padodeil mporpaMMbl 1Mo
y4eOHOMY TIPEAMETY.

®uszrka ABIAETCA CUCTEMOOOPA3YIOLIUM /11 €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIekKAT
B OCHOBE IIPOIICCCOB M SIBJICHWM, M3ydyaeMbIX XUMHEH, OHoJIorHed, acTpoHOMHEH W ¢u3mdeckor reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYIO0 KapTHUHY MHUpa, MPEeJIO0CTaBsieT Hanbosee sSCHble 00paslibl MPUMEHEHUS HAy4YHOTO METOJla MO3HAHUsS, TO €CTh
croco0a MoJy4yeHus TOCTOBEPHBIX 3HAHUN O MUpE.

Onmna w3 TUaBHBIX 3ajad  (U3UYECKOrO0 OOpa3oBaHHUS B CTPYKType oOmero oOpa3oBaHUsS COCTOMT B (HOPMHUPOBAHHH
€CTECTBEHHO-HAYy4YHOM IPAMOTHOCTH M HHTEpECa K HAyKe Y 00 yJarOIInXCs.

N3yuyenne ¢usuku Ha 06a30BOM ypOBHE NPENAINOIaraeT OBJAJCHUE CIEAYIOIMIUMU KOMIETCHTHOCTSMH, XapaKTePU3YIOMUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCT:

e Hay4YHO OOBSCHSTH SIBICHUS;
e OILICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIE0BAHUS;
e HMHTEPHPETUPOBATH AAHHBIE U UCIOJIH30BATh HAYUHBIE JOKA3aTEIbCTBA JIJISl MOTYUYEHUS BHIBOJIOB.

[lenn wm3yuyeHuss QU3MKUM Ha YpPOBHE OCHOBHOTO oOImIero oOpa3oBaHusi omnpeaeieHbl B KoHmeniuu mpenomaBaHus y4eOHOTO
npeamera «Pu3nka» B oOpa3zoBarelbHbIX opranuzanusx Poccuiickoit denepannu, peanu3yronux OCHOBHbIE 001e00pa3oBaTelibHbIC



porpaMmsl, yTBep:kIEHHON pemieHneM Kommermm MunuctepcrBa npocBemenust Poccuiickoit @enepaunu (mpoTokon ot 3 aexadps
2019 r. No [IK-4BH).
Ieaun n3zyyenus pusuku:

npuoOpeTeHne MHTEepeca U CTpPeMJICHHs 00ydJalomUXcs K HAY9HOMY M3YUYEHHUIO MPHUPOIBI, Pa3BUTHE MX MHTEIUICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe MO3HaHWs W (POPMHPOBAHHE HCCIEAOBATEIBCKOTO OTHOMICHHUS K OKPYKAIOIIUM
SBIICHUSIM;

(GopMupOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTra U3y4YeHHs OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB
buzuky;

dopMupoBaHUe MPEACTABICHUH O POIH (PU3UKU IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieil npodeccrnoHaNTbHOW eATENBHOCTH, CBSI3aHHOW C (DU3HKOH,
MOJITOTOBKA K JaJIbHEHIIIEMy O0y4EHUIO B ’TOM HalPaBICHUH.

JlocTmkeHue 3TUX IeJied MmporpaMmbl MO (QU3MKE HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs 00ECTIEUMBACTCS pPEIICHUEM
CJIEIYIONINX 3a4a4:

NPHOOPETCHHE 3HAHWK O JIUCKPETHOM CTPOCHHM BEINECTBA, O MEXaHUYECKUX, TEIIOBBIX, JJICKTPHUYCCKUX, MArHUTHBIX H
KBAaHTOBBIX SIBJICHUSX;

IPHOOPETCHUE YMEHUI OMMUCHIBATH M OOBICHATH (DU3UUECKUE SBIICHUS C HCIIOIB30BAHUEM ITOTYUYCHHBIX 3HAHHM;

OCBOCHHE METOJIOB PEIICHHUS IMPOCTEHININX PacUYETHBIX 3aJlad C HKCIOJIb30BaHHEM (HU3UYECKUX MOJIeNiel, TBOPUCCKHX H
PAaKTUKO-OPUECHTHPOBAHHBIX 3a]1a4;

pa3BUTHE YMCHHI HAOJIOJaTh MPHPOJHBIC SIBJICHHS W BBINOJIHATH OIBITHI, JJA0OpPAaTOpHBIC PAabOTBI M IKCICPUMEHTAIbHBIC
MCCJICIOBAHUS C UCITOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHUE MPUEMOB PabOTHI ¢ MHPOpManKeH PU3HIESCKOTO COJIepKaHUS, BKIIFOYast HHGOPMAIIUIO O COBPEMEHHBIX JTIOCTHKEHUSIX
bu3KKYU, aHAIU3 ¥ KPUTHUYECKOE OIICHUBAaHUE H(OpMAINH;

3HAKOMCTBO €O cepamu mpodecCHOHaTbHOU ACATENBHOCTH, CBS3aHHBIMU C (DU3UKON, WU COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTIKEHUAX (HU3MIECKON HAYKH.

Ha m3yuenue ¢usuku (0a30BbIi YPOBEHB) HAa yPOBHE OCHOBHOTO 00mIero oOpa3zoBanus oTBoauTcs 238 yacoB: B 7 kimacce — 68

yacoB (2 wyaca B Heneno), B 8 kimacce — 68 wyacoB (2 waca B Hemeno), B 9 kimacce — 68 uaca (2 uyaca B HEHENIo).



[Ipennaraemslii B mporpamme no (pu3uke nepeyeHs J1adopaTopHbIX padOT U ONMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKkTep, YUUTEIb
JenaeT BbIOOp MpOBEACHUS JA0OpAaTOPHBIX PA0OT M OMBITOB € YYETOM HHJIMBHAYaIbHBIX OCOOCHHOCTEH OOy4YaroIIMXCs, CIUCKA
AKCIIEPUMEHTAIBHBIX 3aJJaHUM, IPEJIAraéMbIX B paMKaX OCHOBHOT'O TOCY/IApCTBEHHOI'O 3K3aM€eHa 0 (hU3HKE.

COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®dusuka — Hayka o npupoje. ABneHus npupoasl. GU3NYECKUE SIBICHUS: MEXaHUUECKHUE, TEIIOBBIC, JIEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuurHbL. M3mepenue pusznueckux BennyuH. Ousndeckue npuodopsl. [lorpemHocts nusmMmepeHuii. MexmyHapoiHast
CHUCTEMA €IMHUIL.

Kak ¢usnka u gpyrue ecTecTBEHHbIE HAayKH H3y4aloT NpuUpoAy. EcTecTBEeHHO-HAay4YHBIM METOJ] TO3HAHUS: HaOJIOACHUE,
MIOCTAaHOBKA HAay4YHOT'O BONPOCA, BBIIBIKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE HAOJI0IaeMOro SIBJICHUS.
Onucanue GU3NUECKUX SABJICHUM C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, IJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpubOpkI U MPOIEAypa MPIMBIX U3MEPEHUN aHATIOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimeot.

Omnpenenenue 1EHBI IEICHUS MIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pa3MepoB MaJIbIX TEll.

N3mepenune temMnepaTypsl IpU NOMOILIY )KUJAKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPBI.

[IpoBenenne rccieqoBaHus MO IPOBEPKE TUIIOTE3bI: JAITBHOCTD MOJETA MIAPUKA, MMIIIEHHOTO0 TOPU30HTAIILHO, TEM OOJIbIIE, YeM
OOJBbIIIE BRICOTA MTYyCKA.

Pa3nea 2. IlepBoHavajibHbIe CBeAeHHUSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. ONBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.
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JIBuxenue vacTtul BemecTBa. CBs3b CKOPOCTH JBMIKEHHUS YaCTUL C Temmoeparypoil. bpoyHoBckoe nBmxeHue, AuPQy3us.
B3anmopelicTBue 4acTHUIl BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.
ArperaTHbple COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH W TBEPABIX (KPUCTALNIMYECKHUX) Tell. B3auMocBsI3b MEXIy

CBOMCTBAaMHU BEIIECTB B pa3HBIX arperaTHbIX COCTOSIHUSX M WX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysumn.

3. HaGmronenue sBieHuM, 0ObSICHIIOMMXCS TPUTSHKEHUEM UM OTTAKMBAHUEM YaCTHUII BEIIECTRA.

Jlabopamopnuie padbomut u onvimot.

1. OreHKa TUuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbITHI 110 HAOTIOJICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO JCHCTBHS CUJT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aUMOJIEICTBHE TeJl.

MexaHnnueckoe ABUKEHHE. PaBHOMEpHOEe M HepaBHOMEpHOe ABuxkeHue. CkopocTb. CpenHsis CKOPOCTh NMPU HEPABHOMEPHOM
IBUKEHUH. Pacy€T myTH U BpEMEHHU JIBHXKECHUSI.

SIBneHne mHepuuu. 3aKoH MHEepUMH. B3anmoneicTBrUe Ten Kak NpUYMHA U3MEHEHHUS CKOPOCTH JIBHKEHHMs Tell. Macca Kak mepa
uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBS3b INIOTHOCTH C KOJMYECTBOM MOJIEKYII B €IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepucTHKa B3auMmozaeicTBus Ten. Cuia ynpyroctd W 3akoH ['yka. M3MepeHue CHilbl ¢ TOMOIIBI JHHAMOMETpA.
SIBneHue TAroTeHus U cuia Tsxectu. Cuila TSHKECTH Ha JIpyrux mianetax. Bec tena. HeBecomocTs. CroskeHue Cuil, HAllpaBIECHHBIX 10
onHou npsimoit. PaBHoaelicTByromas cui. Cuia TpeHus. TpeHne CKoJIbXKeHUS! U TPEHUE MOKos. TpeHre B IpUPOE U TEXHUKE.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tea.

2. M3MepeHne CKOpOCTH MPSIMOJIMHEUHOTO JBUKEHHUS.

3. HaGmronenue siBjeHUs HHEPIIUH.

4. HaOmoneHnne n3MEeHEeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.

5. CpaBHeHHME Macc MO B3aUMOJICHCTBUIO TET.

6. CnoxxeHue cui, HaPaBJICHHBIX 110 OAHOU MPSIMOIA.

Jlabopamopnuie padbomot u onvimeot.
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OnpeneneHue CKOPOCTU PAaBHOMEPHOI'O JBHKEHUS (IIapUKa B )KMJIKOCTH, MOJAEIIH 3IEKTPUUECKOr0 aBTOMOOWIIA U TaK Jlajee).
Omnpenenenne cpeHEN CKOPOCTU CKOJIBKEHUS OpyCKa Wi IIAapHKa 110 HAKJIOHHOM MJIOCKOCTH.

Onpenenenue IWIOTHOCTH TBEPAOTO TEIIA.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsKeHus (AedopMalivin) NPY>KUHbBI OT TPUIOKEHHON CHUJITBI.

OnbITEl, JNEMOHCTPHUPYIOIIHE 3aBUCHMOCTh CHJIBI TPEHHSI CKOJBXEHHS OT Beca Tella M XapaKTepa CONPHUKACAIOMIMXCS
IIOBEPXHOCTEM.

Pa3znea 4. JlaBjieHne TBEPABIX TeJI, KUIKOCTEH U ra3oB.

Hasnenne. CrocoObl yMEHbIIEHHMsS M yBeJIW4YeHUs JapieHus. [laBneHue raza. 3aBUCMMOCTH JaBJ€HHS Ta3a OT OO0BEMA,
temneparypel. Ilepegaya paBneHuss TBEPABIMU TeIaMU, XKUAKOCTIMU M Tazamu. 3akoH [lackans. [lHeBMartndeckue MalluHBI.
3aBUCUMOCTH JaBJICHUS KUJIKOCTH OT IIyOuHBI. ['uapoctatuyeckuit napagokc. Cooobiaroniuecs cocyanl. ['uapaBinyeckue MeXaHU3MBbI.

Atmochepa 3emnu u atmochepHoe aamieHue. [IpuuuHBI CcyliecTBOBaHUs BO3AYyIIHOM 00osouku 3emiau. OmnbiT Toppuyesi.
N3mepenue atMmocdepHOro napieHus. 3aBUCUMOCTh aTMOC(HEPHOTO IaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s usmepeHus
aTMOC(EepHOro JaBJIeHUS.

JleficTBHE XMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teyo. BeitankuBaromas (apxumenaoBa) cuia. 3akoH Apxumena. [1naBanue Ter.

BosnyxomnaBanue.
Jemoncmpayuu.

©® N o bk~ wNe

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYpHI.

Ilepenava naBneHUs KUJIKOCTHIO U Ta30M.

Coobmaromnyecst COCYIbI.

['mnpaBanyueckuit mpecc.

[IposiBeHue necTBUS aTMOC(HEPHOTO JIABIICHHMS.

3aBUCHMOCTPH BBITAIKUBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela M TUIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BHITECHEHHOW KUJKOCTH.

YcioBure miiaBaHus TEJI: MIJIaBaHUE WJIW MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOIICHUS TJIOTHOCTEHN TeJIa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimeot.

1.
2.
3.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B )KUJKOCTh YaCTH TeJa.
OrnpeneneHue BhITATKUBAIOIIECH CHIIbI, EUCTBYIONIEH HA TEJIO0, MOTPYKEHHOE B KUJIKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEN HA TEJO B )KUIAKOCTH, OT MaCChI TEJIA.



4. OmnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTH BBITAJKHBAIOLIEH CHJIbI, JACHCTBYIOIIEH Ha TENO B KUAKOCTH, OT OO0BEMaA

HOFp}DKéHHOfI B XKKHUAKOCTb 4aCTH TCJIa U OT IINIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHHUE JIOJKU U ONpeeTeHne e€ rpy30MoAbEMHOCTH.
Paspnen S. PaGora 1 MOIIHOCTB. DHEPrusi.
Mexanundeckast padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs MJIOCKOCTh. [IpaBuio paBHOBecusl pwluara. [IpumMeHeHue mpaBuiia paBHOBECUS
phiuara K 6J10Kky. «3o10toe npaBuwio» Mmexanuku. KITJ[ mpocTeix Mexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckass sHeprud. KuHetnueckas u moTeHuualbHasg sHeprus. IIpeBpalieHue OJHOrO BUJAa MEXAaHUYECKOW SHEPruu B
Ipyroi. 3aKOH COXPAHEHHUs YHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1.

IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1.

2
3.
4

Onpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHH TeJIa TI0 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue yciioBui paBHOBECUS pblyara.

Nsmepenne KIIJI HaKITOHHON MIIOCKOCTH.

N3ydeHne 3aKOHAa COXpaHEHUS MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3nen 6. TemyioBbie ABJICHUS.

OCHOBHbBIE MOJIO)KEHUSI MOJIEKYJIAPHO--KHUHETUYECKON TEOPUU CTPOEHHUs BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYH. OMBITHI,
MOATBEPKAAIOLIE OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOUN TEOPUHU.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOT0 cocTosiHUM BemecTBa. Kpucrammmueckue u amopdubie Tena. OO0bsICHEHHE CBOWCTB
ra3oB, JKUJIKOCTEH U TBEPJIBIX TE€JI HA OCHOBE MOJ0KEHUN MOJEKYISPHO--KUHETUYECKOU Teopur. CMauynBaHUE U KaWJUISIPHBIE SIBIICHUS.
TernoBoe paclIMpeHue U CKaTue.

Temnepatypa. CBsi3b TeMNepaTypbl CO CKOPOCTHIO TEIJIOBOTO ABUXKEHUSA 4acTull. BHyTpeHHsAs sHepruss. CrnocoObl M3MEHEHUs
BHYTPEHHEW dHEpruu: Terionepeaadya u copepiieHrue padotel. Buabl Teronepenadn: TemIONpOBOAHOCTb, KOHBEKIIUS, U3TyUYEHHUE.

KonnuecTBo TemnoTel. Y AenbHas TEIIOEMKOCTh BelllecTBa. TenIo00MeH U TEIIOBOE paBHOBECHE. Y paBHEHUE TEMIOBOro OanaHca.
[InaBneHre W OTBEpAEBAHHE KPUCTAIMYECKUX BEIIECTB. YIeJbHAas TemioTa IuiaBieHusa. [lapooOpazoBaHue M KOHAEHCAIUA.
Ucnapenue. Kunenue. Y aenbHas TEmjaoTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KUTIEHUS OT aTMOC(EPHOro 1aBICHUS.



BnaxuocTps Bo3nyxa.
DHeprus TOIIuBa. Y JeIbHAs TEIUIOTa CTOPAHHUS.
[Mpunuumnst paboTs! TermnoBbix apurateneit KIIJ] rermnoBoro nurarens. TemnoBbie JBUTaTeNy U 3alllUTa OKPY>KaIOIIECH Cpebl.
3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.
Jemoncmpayuu.
HaGmtonenne OpoyHOBCKOTO JIBUKEHUS.
HaGmonenue nuddysun.
HaGmtonenue siBjeHU cMaulBaHUS U KalTWJUISIPHBIX SBICHUH.
HaGmtonenue TemioBoro pacmmpeHus Tel.
N3meneHue napieHus raza npyu U3MEHEHUH 00bEéMa U HATrPEBAHUU WUJTU OXJIAXKICHUU.
IIpaBuna nu3MepeHus: TeMneparypsl.
Buabr rerionepenaun.
OxnaxxeHue npy COBEPIICHUU PabOTHI.
Harpesanune npu coBepiiieHn paboThl BHEITHUMH CHUJIAMHU.
. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BEUIECTB.
. HaGnronenue xkunenus.
. HaGnrogenue noctosiHCTBa TeMIiepaTyphl P MIIaBICHUH.
13. Moienu TEIUIOBBIX ABUTATEIIEH.
Jlabopamopnuie pabomot u onvimeot.
OneITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.
OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnbITHI IO HAOJTIOJCHUIO TEIIJIOBOTO PACHIIUPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TETI.
Omnpenenenue gaBiIeHUS BO3AyXa B Oa/sIOHE IIMPHUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3AyXa OT €ro 00bEMa 1 HarpeBaHUs WU OXJIAXKICHUSI.
IIpoBepka rurmore3sl IMHSHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHUIECKON TPYOKE OT TeMIepaTyphI.
HaGmronenne n3meHeHns BHYTPEHHEH YHEPTUH TeJa B pe3yIbTaTe TEIUIONEpeaadn U padOThl BHEITHUX CHIL.
HccnenoBanue siBIeHMS TETIO00OMEHA MTPU CMENTMBAHUYT XOJIOTHOM M TOpSTUei BOIBI.
Ornpenenenue KOJIMYeCTBA TEIIOThI, OJYYEHHOTO BOJOM IIPU TEINIOOOMEHE C HArPEThIM METAJUTMYECKUM IMIHHAPOM.
10. OnpeeneHne yIeIbHOM TEINTIOEMKOCTH BEILIECTBA.
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11. MccnenoBanue npouecca ucrmapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

13. OnpeaeneHue yIebHOM TEIIOTHI MIJIABJICHUS JIbJIA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poja 3JIeKTpUUECKUX 3apsaoB. B3aumopeiicTBue 3apsikeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTB CHIIBI
B3aUMOJICHCTBUS 3aPSHKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXTY TelaMu).

OnekTpuueckoe nose. Hanpssk€HHOCTH AeKkTpruueckoro nosjis. [I[puHun cyneprno3uiuu 3JIeKTPUIECKUX Mojied (Ha KaueCTBEHHOM
YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEeMEHTapHbIN dieKTpuueckuil 3apsaa. Ctpoenne aroMma. [IpOBOJHUKY M TUDJIEKTPUKHU. 3aKOH
COXpPAHEHUSI NEKTPUUECKOr0 3apsiaa.

DJIEKTPUUYECKUM TOK. Y CIIOBUSI CYHIECTBOBAHUS AJIEKTPUUECKOrO TOKA. ICTOUHMKH MOCTOSIHHOTO TOKA. J[€MCTBUS 3JIEKTPUUECKOTO
TOKa (TEIJIOBOE, XUMUYECKOE, MAaTHUTHOE). DJIEKTPUICCKUM TOK B KHUIKOCTSAX U ra3ax.

Onektpuueckada 1enb. Cuna Toka. JleKTpuueckoe HampsbkeHue. CONmpOTUBICHUE MPOBOJAHUKA. YJEIbHOE CONPOTUBIICHUE
BelecTBa. 3akoH Oma ju1s ydyacTtka 1enu. [lociegoBarenbHoe U MapaljiebHOE COSIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIIHOCTH AJIEKTpUUYECKOro ToKa. 3akoH [xoyns—JIeHna. DnekTpuueckue enu U NOTPeOUTeNN dIEKTPUIECKON IHEPTUn
B ObITy. KopoTKOe 3aMbIkaHue.

[TocTositHHBIE MarHuThl. B3anMmoielicTBUE TOCTOSHHBIX MarHUTOB. MarHuTHoe 1osie. MarHuTHOE 1oJie 3eMJIM U €ro 3HAYECHUE IS
KU3HU Ha 3emyie. OnbIT Opcrena. MarHuTHOE MOJE 3JIEKTPUYECKOrO TOKa. IIprMeHeHHe >JIeKTpOMarHuTOB B TeXHUKeE. JlelicTBue
MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MMOCTOSHHOI'O TOKA. MCIOIb30BaHUE 3JIEKTPOJIBUTATENIEH B TEXHUUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

Onpitel @apanes. SBnenue osnexTpoMarHuTHoW wuHAYKIuUH. IlpaBuno Jlenma. Onexrporenepatop. CrmocoObl MONTy4eHUs
AIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMHN HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJIeKTpHU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3aps0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKkTpocTaTuyecKasi MHYKIIHSI.

3aKOH COXpaHEHUS NEKTPUUYECKHUX 3apsido0B.

[IpoBOIHMKH U AUDIEKTPUKH.
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MoenupoBaHue CUIIOBBIX JIMHUM 3IEKTPUYECKOTO MOJIS.
8. McTOYHMKM OCTOSHHOIO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
10. DJIEKTPUYECKUN TOK B KHUJKOCTH.
11. I'a30BBIM pas3ps.
12. I3MepeHnune Cuiibl TOKa aMIepMETPOM.
13. MI3MepeHune 3JeKTPUUECKOro HAPS)KEHUSI BOJIbTMETPOM.
14. PeocTat 1 Mara3uH COIPOTUBIICHUN.
15. BzauMojieiicTBHE OCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHUEe HEBO3MOXKHOCTH Pa3/I€JICHUS MOJIOCOB MarHUTA.
17. MoaenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OnpIT Dpcrena.
19. MarHuTHoE nosjie Toka. DJIEKTPOMArHHUT.
20. JleficTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
21. DNEKTPOABUTATENb TOCTOSIHHOTO TOKA.
22. ccnenoBanue sIBICHUS DIEKTPOMArHUTHOW UHYKIIUH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTb HaIIpaBJICHUS] UHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DNEKTPOTEHEPATOP NOCTOSIHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.
OnbITHI IO HAOTIOJCHUIO AICKTPU3ALUU TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHHUHU.
HccnenoBanne AeUCTBUS SIIEKTPUYECKOTO MOJI HA TPOBOJHUKHU U TUDJIEKTPUKHU.
COopka u mpoBepKa pabOThI AIEKTPUIECKOM TSN MOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHHUe CUIIbI TOKA.
N3Mepenue u perynmpoBaHue HAIIPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pPE3 PESUCTOP, OT CONMPOTUBIIEHUS PEZUCTOPA U HAIPSHKEHUS HA PE3UCTOPE.
OnbIThl, J€MOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO COMPOTHUBJIEHUS MPOBOJAHMKA OT €ro JJIMHBI, IJIOIIaAH
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.
8. IIpoBepka mpaBuia CI0XKEHUs HANIPSHKECHUM IIPU TTOCIEN0BATEIbHOM COCIMHEHNH JIByX PE3UCTOPOB.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

IIpoBepka npasuia i1 CWIbI TOKA IIPU MapaJlJICIbHOM COCAUHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, UAYIIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTY CHJIBI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HAIIPSKEHUS Ha HEW.

Omnpenenenune KII/I narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOICHCTBUS [IOCTOSTHHBIX MAarHUTOB.

N3yyeHue MarHuTHOTO MOJIsl HIOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHEHUU U Pa3/IelICHUN.

HccnenoBanne AeHCTBUSA DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIKY.

OnbITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3AUMOJIECHCTBUS KaTYIIKA C TOKOM M MarHuTa OT CUJIbl TOKa U HalpaBJICHUS
TOKA B KaTYILKE.

N3ydenue 1ercTBrsi MAarHUTHOT'O M0OJIL HA IIPOBOJHUK C TOKOM.

KoHcTpyupoBanue u n3ydenue paboThl JJIEKTPOABUTATEIIS.

Nsmepenne KIIJ[ a3mekTpoaBUraTtenbHON YCTAHOBKH.

OnpITl IO MCCIEOOBAHUIO SIBIEHUS JJIEKTPOMArHUTHOM HMHIYKIMHU: HMCCIEIOBAHUE W3MEHEHHUI 3HAUYECHUS U HalpaBIICHUS
UHIYKIMOHHOI'O TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJICHUA.
Mexanunyeckoe nBuxeHue. MatepuanbHas Touka. Cucrtema orcuéta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKEHUS. PaBHOMEpHOE
npsMoJinHeHHoe ABkeHue. HepaBHoMepHOe npsiMouHeiHoe BuxkeHue. CpeiHssi 1 MTHOBEHHAs! CKOPOCTh Tejla MPU HEPAaBHOMEPHOM

IBUKECHHH.

Yckopenue. PaBHoyckopeHnHoe nipsimoninHeliHoe aBMkeHne. CBoboHoe nagenne. OnbiThl [Manmmes.

PaBHOMepHOE ABMXEHHE TI0 OKpy)HOCTH. [leprnoa u gactota obparienus. JInaeitHas u yriaoBasi ckopocTu. LleHTpocTpemuTensHoe
YCKOpEHHUE.

ITepsriit 3akoH HeroToHa. Bropon 3akon Hetorona. Tperuit 3akon Herotona. [IprHImn cynepno3nuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPeHUs! CKOJIbKEHHUSI, CUJIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKEeCTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. YCKOpeHue cBOOOJHOro majeHusd. J[Buxenue nnanetr Bokpyr Coinnima. [lepBas
KOCMHUYECKass CKOpOCTb. HEBECOMOCTh U Meperpy3KH.



PaBHOBecue MarepuanbHOM TOukH. AOCONMIOTHO TBEpPAOE Teiao. PaBHOBecue TBEPAOro Tena € 3aKpEIUIEHHOM OCBhIO BpaIllCHUS.
MowmenT cuibl. LleHTp TsKecTH.

Nmnynec Tena. M3menenne ummynsca. MIMImynbsc cuibl. 3aKOH COXpaHEHUsI UMITyJIbca. PEaKTUBHOE JBUKECHHE.

Mexanudeckass pabota U MOIIHOCTh. Pabora cui TspkecTH, ynpyroctd, TpeHus. CBa3p sHepruum u pabotel. [loTeHiumanbHas
DHEPIUs Tela, MOAHATOrO HAJl MOBEPXHOCTHIO 3eMiM. [loTeHImanpHas sHeprus cxxaror npyxuHsl. Kunetnueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTHUH.

Jemoncmpayuu.
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9.

10.
11.
12.
13.
14.
15.
16.

HaGmonenne MexaHU4ecKoro IBUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJl OTCUYETA.

CpaBHeHME TTyTEW U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ T€Ja OTHOCUTEIIBHO Pa3HbIX TENl OTCUETA.
N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHUS.

UccnenoBanne Npu3HaAKOB PAaBHOYCKOPEHHOT'O ABUKECHUSI.

HaGmronenue nBuKeHUs Tela 1Mo OKPY>KHOCTH.

HaGmroneHnne MexaHMYeCKUX SIBICHUN, TPOUCXOAIIUX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM
JBIKCHUH OTHOCUTENIBHO KaOMHEeTa (PU3UKHU.

3aBUCHMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIOIIEH HAa HETO CHUJIBI.

HaGmronenue paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUU TE.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKECHHH.

[lepenaya umiynbca npu B3auMOAECHCTBUM TEN.

[Ipeobpa3oBaHus SHEPTUU NPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

HaGnronenne peakTHBHOTO IBYKCHHUS.

CoxpaHeHre MeXaHUYECKON SHEPTHH TPU CBOOOHOM TaJICHUH.

CoxpaHeHne MEXaHMYECKOI SHEPTUM MPHU JIBHXKECHUU Teja MO0 TEUCTBUEM MPYKUHBI.

Jlabopamopnuie pabomot u onvimeot.

1.

2
3.
4

KonctpyupoBanue Tpakra ajisi pa3roHa U JAIBHENIIIETO PABHOMEPHOTO IBMYKECHUS IIAPUKA WITA TEJICKKH.
Omnpenenenue cpeHeN CKOPOCTH CKOJIBXKEHUS OpyCcKa WK JBHKEHUS IIApUKA 110 HAKIOHHOW MJIOCKOCTH.
Ornpenenenue yCKOpeHus Teja Mpu PaBHOYCKOPEHHOM JBUKEHUH MO0 HAKJIOHHOM MJIOCKOCTH.
NccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 HauallbHOU CKOPOCTH.



5. IlpoBepka rWmoTe3bl: €CJIM MPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HauyadbHON CKOPOCTH IyTH OTHOCSITCS KaK psii HEUETHBIX
quces, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

6. MccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHUSI OT CHJIbl HOPMAJIBHOTO JIaBJICHHUS.

7. Onpenenenue ko3 PuIMeHTa TPEHUS CKOTbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenue paboThI CUIIBI TPEHUS PU PABHOMEPHOM JIBXKEHUU TEJIa N0 TOPU30HTAIBHON MOBEPXHOCTH.

10. OnpeneneHue paboThl CUIbI YIIPYTOCTH MPU MOIBEME TPy3a C UCIOIB30BAHUEM HETOJIBHXKHOTO U TTOJABUAKHOTO OJIOKOB.

11. IBydeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Pa3nen 9. Mexanndeckune KoJie0aHUsI M BOJIHBI.

Konebarensnoe paBwkeHune. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWN: MEPHUOJl, YacTOTa, aMIUIUTyJa. MareMaTH4ecKuid W
MPYKUHHBIN MasTHUKU. [IpeBpallieHne sHepruu Mpu KojaedaTeIbHOM JBUKCHHU.

3aryxatomue kojieOanus. BeiHyxkaeHHble KoyieOanus. Pe3zonanc. Mexanudeckue BoOdHBL CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononpHble W TMONEpeyYHble BOJHBL JIJIMHA BOJIHBI M CKOPOCTH €€ pacmpocTpaHeHus. MeXxaHuueckue BOJHBI B TBEPIOM Telle,
CEMCMHUYECKHE BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1. HaGmronenwue xonebaHuit TeI MO ISUCTBUEM CHIIBI TSXKECTU U CUIIBI YIIPYTOCTH.

2. Habmronenue xonebaHuii rpy3a Ha HUTH U HA TIPYXKUHE.

3. HaOmronenue BBIHYXICHHBIX KOJICOAHUI U pe30HaHCA.

4. PacmpocTpaHeHue POAO0JIbHBIX U OTIEPEYHBIX BOIH (HA MOJIEIIN).

5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKUU PE30HAHC.

Jlabopamopnuie pabomot u onvimeot.

1. OmpeneneHne 4acTOTHI M MIEPHO/Ia KOoJIeOaHHH MaTEMaTHUYECKOTO MasSTHUKA.

2. OmpenesieHre 9acTOTHI M TIEPHO/1a KOJIeOAaHUH TPY>KMHHOTO MasTHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpUO/Ia KOJI€OaHUM MOABEIICHHOTO K HUTU IPy3a OT JJIMHBI HUTH.

4. VccnenoBaHWe 3aBUCHMOCTH TIEPHO/1a KOJICOAHMI TTPYKMHHOTO MassTHUKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBHUCHMOCTH MEPHOJ1a KOJICOaHHH Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a.



6. ONBITBI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh IMepuoAa KoJieOaHWM MPY>KUHHOTO MasiTHUKAa OT MAacChl Tpy3a U KECTKOCTHU
MIPY>KUHBL.

7. W3MepeHue yckopeHusi CBOOOIHOTO MaICHUS.

Paszgen 10. Di1eKTpPOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMArHUTHOE MOJI€. DJIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH. [llkanma 31€KTpOMAarHUTHBIX BOJIH.
Hcnonb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoa ceera. CKopocTh cBeTa. BOHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomut u onvimot.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIIBI0 MOOMILHOTO TeNeoHa.

Paznen 11. CBeToBbI€e AABJICHUS.

JlyueBas moxenb cBeta. Mcrounuku ceta. [IpsimonuueiiHoe pacnpoctpaHeHue cBeta. 3armeHusi CosHua u JIyHel. OTpakeHue
ceera. [lmockoe 3epkaino. 3aKOH OTPaKEHHS CBETA.

[Ipenomiienue cBera. 3akoH npenaomieHus: cBeta. [loiHOe BHyTpeHHee oTpakeHHe cBeTa. Vcrnonap30BaHUE MOJHOTO BHYTPEHHETO
OTpPa)KE€HUSI B ONTUYECKUX CBETOBOIAX.

Jlunza. Xox nydeit B nuH3e. Ontuueckas cucrteMa Qoroamnmnapara, MUKPOCKOINA M Tellieckomna. [71a3 kak onTHYeckas CHCTeMa.
brr3opyKocTh U TaIBHO30PKOCT.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CroskeHne CIeKTpalbHBIX IBETOB. Jucnepcus ceera.

JHemoncmpayuu.
[IpsAmMosHEHHOE pacIpOCTPAaHEHHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenne n300pakeHUI B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKanax.
[Ipenomnenue cBera.
OnTruyeckuil CBETOBO/I.
Xox nydeit B coOuparoiiei JnH3e.
XO0JI Tyder B pacCEUBAIOLIECH JTUH3E.
[TonyueHnue n300pa>keHUI C TOMOILBIO JTUH3.
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9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.
Jlabopamopnuie padomot u onvimot.

HccnenoBanue 3aBUCUMOCTH YIJla OTPaKeHUsI CBETOBOTO JIy4a OT YIJIa MaJeHuUs.
N3yuyeHue xapakTepucTUK U300pakeHus IpeIMeTa B IMJIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIICHUS CBETOBOI'O Jydya OT YIJia MaJeHUsl Ha TPAHULIE «BO3IYyX—CTEKIIO».
[Tonyyenue nzo0paxeHn ¢ TOMOIIBIO COOUPAIOIIEH JTUH3BI.

Onpenenenue HOKyCHOr0O pacCTOSHUS U ONTHYECKOW CUITbI COOMPAIOIIEH JTMH3bI.
OnbITHI IO Pa3I0KEHHIO OEJIOT0 CBETa B CIEKTP.

N o bk~ w DN

OTBITHI 1O BOCIIPpUATHUIO IBCTA IMIPCAMCTOB IIPpU UX Ha6HIOJI€HPIPI 4cpe3 IBECTOBLIC (1)I/IJ'IBTpBI.

Pa3znen 12. KBanToBbIC SIBJICHHS.

OmneiTel Pesepdopna u mmanerapHas monaens aroma. Mogaens atoma bopa. Ucnyckanue u morjomieHue cBeta aromMmoM. KBaHTHI
JlnHenyaTeie CEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHue aToMHOro siapa. HykioHHas Mojienb aToMHOro sjpa. M3otormnsl.
PannoaktuBHbIe npeBpaienus. Ilepron nomypacmnana aTOMHBIX SIED.

SnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MACCOBOI'O UHCENI. DHEPTHs CBSI3H aTOMHBIX sjiep. CBSI3b Macchl U SHEPTHU.
Peakuuu cuntesa u nenenus saep. Mcrounnku sneprun CosHIa U 3BE3I.

SAnepHas sHepreTuka. JlelcTBUs palMOAKTUBHBIX U3JIyYCHUN Ha )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.
CrexTpbl U31y4YEeHHS U TMOTIIOMICHUSI.
CrexTpsl pa3IHMYHbIX Ta30B.
CnekTp BogoOpoOa.
HaGmronenne TpekoB B kamepe Buiscona.
PaGota cuéTurnka HOHN3UPYIOMHNX U3TYICHHM.
Perucrpanusa uznmyyeHus: IpupoOgHbIX MUHEPAJIOB U IMTPOAYKTOB.
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Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JUHEHYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (110 hoTorpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

IHoBTOpHTEIBLHO-00001IAO 1M MOAYIb.

[ToBTOpUTENHEHO--00001IAIOIINI MOAY/b MpEAHA3HAYEH JUIsl CUCTEMATU3alMU U 0000IIEeHHs] TPEIMETHOIO COJEPKaHUsd U ONbITa
JESTENbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (U3HMKH, a TaKKe JJI1 MOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY
AK3aMeHy Mo Gu3MKe ISl 00yUYarolKUXCsl, BHIOPABIINX 3TOT YUEOHBIN MPEAMET.

[Ipu u3ydyeHUHn JaHHOTO MOIYJS PEaTu3yloTCd U CUCTEMATU3UPYIOTCS BHUbI ACSTEIBHOCTH, HA OCHOBE KOTOPBIX 0O0eCreurBaeTCs
JOCTHXKEHUE TMPEJAMETHBIX M METaNpeJIMETHbIX IUIAHUPYEMBIX pE3yJbTaToB 00ydeHus, (OpPMHUpPYETCsl €eCTEeCTBEHHOHAY4YHas
IPaMOTHOCTh: OCBO€HHE HaYYHBIX METOJIOB UCCIEAOBAHUS SBJICHUN MPUPOABl U TEXHUKHU, OBJIAICHUE YMEHUSIMU OOBICHATH (PU3NUECKUE
SBJICHUS, IPUMEHSS MMOJTYUYEHHBIC 3HAHUS, PEIIaTh 3a/1a4, B TOM YUCJIE KAYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIHATBHO NEATEILHOCTHBIN XapaKTep NaHHOTO pa3jena peaju3yeTcs 3a CYET TOro, YTo 00yUaroUuecs BBITIOIHAIOT 3aJaHus,
B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE TIOJNYYEHHBIX 3HAHUN paclo3HaBaTh U HAYYHO OOBACHATH (U3UUECKUE SBJICHUS B OKpYXKalolledl mnpuponue u
MOBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh HAay4YHbIE METOJIbI HCCIIeOBaHUs (U3MUECKUX SIBICHUM, B TOM YHCIE IS MPOBEPKH THUIOTE3 M IMOTY4YEHUs
TEOPETUYECKHUX BBIBOJIOB;

OOBSCHATh Hay4YHbIC OCHOBBI HaMOOJIee BaXKHBIX JOCTHKEHUIM COBPEMEHHBIX TEXHOJOTUN, HAIIPUMED, MPAKTUYECKOTO MCIIOJIH30BAHUS
Pa3TUYHBIX HICTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

N3ydenne pu3nkyd Ha ypoOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs HAIPaBICHO Ha JOCTHIXKEHHWE JTUYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pe3ynbraTe nzydenus GU3MKH Ha yPOBHE OCHOBHOT'O 001Iero o0pa3oBaHus y o0ydaromerocs 0yayT copMUPOBaHBI CIICTYIOMIHE
JUIHOCTHBIC PE3yJIbTAThl B YACTH:
e 1) MAaTpMOTHYECKOT0 BOCTIMTAHMSI:



— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (DU3UUECKON HAYKH;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHX)KEHHUSIM POCCUNCKUX YUEHBIX--(U3UKOB;

2) rpa:kIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXJAEHUHU OOIIECTBEHHO 3HAYMMBIX U 3THUECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (DU3UKU;

— OCO3HAHME BAXXHOCTU MOPAIbHO--3THYECKUX IPUHIUIIOB B IESTEIBHOCTH YUEHOTIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSATHE 3CTETUYECKUX KauecTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

— OCO3HaHUE 1IEHHOCTU (PU3UYECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BaKHEHIIEH
COCTaBJISIOLLEN KYJIbTYPHI;

— pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, HHTEpECa K UCCIIEI0BATEIBCKOM A TEIIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHS:

— OCO3HAaHHME LIEHHOCTH 0e30MacHOro odpasa XKM3HW B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MPAaBUII 0€30MacHOTO
MOBEJICHUSI Ha TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUECKUM U TEIUIOBBIM 000PYIOBAaHUEM B JOMAIIHUX YCIOBUSX;

— c(hopMUpPOBAHHOCTH HaBbIKa pe(IeKCUU, TPU3HAHKE CBOETO MpaBa Ha OIMMOKY U TaAKOTO e MpaBa y APYroro 4eJioBeKa;

6) Tpy10BOr0 BOCIMTAHMS

— AKTUBHOE y4YacTHWe B PEIICHWM NPAKTHYECKUX 3a1ad (B paMKax CEeMbH, 00pa30BaTeNbHON OpraHu3aldd, Topoja, Kpas)
TEXHOJIOTUYECKOHN M COLIMATIbHOMN HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NIECKUX 3HAHUN;

— MHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodecCuid, CBI3aHHBIX C (U3HKOM;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpUEHTAalMsI Ha IpUMEeHeHue GU3NYECKUX 3HAHUM AJIs pelieHus 3a/1ad B 001aCTU OKpY>Kalollei cpeibl, INIaHUPOBAHUSI TIOCTYTIKOB
Y OLICHKU MX BO3MOXHBIX ITIOCIEICTBUM I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanranuu K I3MEHSIIOIIUMCH YCJIOBHUAM COLUAJIBLHOM U MPUPOIHON Cpebl:

— IOTPeOHOCTH BO B3aMMOJCHCTBUM NMPH BBIMOJIHEHUN UCCIEOBAHUN U TPOEKTOB (PU3MUYECKOM HAMIPABICHHOCTH, OTKPBITOCTD OTIBITY
Y 3HAHHSAM JIPYTHX;

— IOBBILIEHNE YPOBHS CBOE€W KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACATEIBHOCTD;



e — MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hciie (POPMYIUPOBATH UJIEH, IOHATHUS, TUIIOTE3bl O PUBHUECKUX 00BEKTaX U
ABJICHUSAX;

e — OcO3HaHue Ae(ULUUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3UKHU;

e — IUTAHUPOBAHHE CBOETO PAa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

e — CTpPEMIICHME aHAJIU3UPOBATh U BBIABIATH B3aMMOCBS3U MPHUPOABI, OOLIECTBA M SKOHOMHUKH, B TOM YHCII€ C MCIOJIb30BAHUEM

(u3NUeCKUX 3HAHUIA;

— OIICHKA CBOMX JIEUCTBUM C yUETOM BIUSHUS HA OKPY>KAIOIIYIO CPEy, BOZMOXKHBIX TJI00AJIbHBIX MOCIEICTBHI.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbrate ocBoeHHMsi TporpaMMmbl 10 (U3MKE HA YpPOBHE OCHOBHOrO oOImIero oOpa3oBaHusi y oOydaromerocss OyayT
chOpMHpOBaHb ~ MeTampeaAMeTHbIe  Pe3yJabTaThl, BKIIOUYAIOIINE TO03HABAaTCIbHBIC yHHBEPCAJIbHBIE  Y4YeOHbBIC  JEHCTBHUSA,
KOMMYHHUKAaTHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJoruyeckue aelcTBU:
e BBISABISTH U XapaKTePHU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBJIICHUI);
e YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIUHA, OCHOBAHUS JIsl 0000IIEHNS U CPAaBHCHUS;
e BBIABISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMs] B pacCMaTpuBaeMbIX (DakTax, JTaHHBIX W HAONIOJACHUSAX, OTHOCSIIHMXCS K
(U3UIECKUM SBIICHUSIM;
e BBISABISATh IPUYMHHO--CICJICTBEHHBIC CBSI3M IPH HM3YYCHUU (PUBHUECKUX SIBJICHUW M TMPOIECCOB, JEJIaThb BBIBOILI C
MCIIOIb30BaHUEM JISTYKTUBHBIX U HMHIYKTUBHBIX YMO3aKIFOUCHUH, BEIBUTATh THITOTE3BI O B3aUMOCBS3X (DH3NUSCKUX BEITUYHH;
e CaMOCTOSITCIIFHO BBIOMpATH CHOCO0 pemieHuss ydeOHOW (u3nueckoi 3amayu (CpaBHEHHE HECKOJIBKHUX BapHAHTOB PEIICHUS,
BBIOOp HanboJjIee MOAXOIAIIETO ¢ YIETOM CAMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHECB).
ba3oBbIe ucciienoBaTebCKHe 1eHCTBUS.
e HCHOJB30BAaTh BOMPOCHI KAK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHHS;
e TPOBOIUTH IO CAMOCTOSITCIBHO COCTaBJICHHOMY IIIaHY ONBIT, HECIOXKHBIA (PU3MYECCKUNA OSKCIIEPUMEHT, HEOOJBIIOe
rcciieoBaHue (GU3NYECKOTO SIBJICHHUS
e OIICHUBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTH HH(POPMAIINIO, TOJYICHHYIO B XOJ€ UCCIICTOBAHUS MU SKCIIEPUMEHTA;



CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIECHUS U BHIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOI0 HAOMIOICHUS, OTIBITA, UCCIICIOBAHMUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalibHEWIIee pa3BUTHE (PU3NYECKUX TMPOIECCOB, a TaKXKE BBIIBUTaTh MPEANOJIOXKEHUS 00 UX
Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHATh Pa3IMYHbIE METOJBI, MHCTPYMEHTBHI M 3alpoChl NpHU TOWCKE W 0TOOpe WMHGOpMAIHMKM WIM JAaHHBIX C y4ETOM
MPEIOKEHHON Y4eOHOM pu3ndYecKo 3a1auu;

aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HH(OPMAITHIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHUS;
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBbHYIO (OpMy TpeacTaBlieHHs WHOOpPMAIMM M WUIIOCTPUPOBATh peIlacMbIe 3aJ1auu
HECJIOHBIMH CXEMaMH, TUarpaMMaMH, HHOU TpaduKoil 1 1X KOMOWHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XO7€ OOCYKIeHHUs yd4eOHOTO MaTepuajia, pPe3yJbTaTOB JIA0OPATOPHBIX padOT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY
o0cy’kJ1aeMOl TEMBI M BBICKAa3bIBATh UJICH, HAIICJIICHHBIC Ha PEIICHUE 3a/1a4M M MO Iep)KaHie 0J1aroenaTelIbHOCTH OOIICHUS;
COIOCTABJISITh CBOU CYXKJICHUS C CY)KJICHUSIMH JIPYTUX YYACTHUKOB JUajora, OOHAPYKHUBATh Pa3InIMe M CXOJICTBO MTO3UIIHIA;
BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MUCBMECHHBIX TCKCTaX;

MyOIMYHO MPEICTABIATh PE3YIbTaThl BHITOJHEHHOTO (PU3MUYECKOT0 ONBITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHUMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHONM M WHIWBUIYAJbHON paOOTHl MPHU pPEUICHUU KOHKPETHOU (hu3mdeckoit
POOJIEMBI;

NPUHUMATH L€ COBMECTHOM JESTEIHbHOCTH, OPTaHU30BBIBATh JACHCTBUS MO €€ JOCTHKEHUIO: paclpedessaTh Poiu, 00CyKIaTh
IIPOIIECCHI U PE3YIbTAaThl COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOJIBKUX JTHOJICH;

BBITIOJHATH CBOIO YacCTh PaOOTHI, TOCTHrasi KAYECTBEHHOTO pe3yJIbTaTa M0 CBOEMY HAIPABJICHHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS
C IPYTUMHU YWICHAMHU KOMaH/IbI;

OIICHMBATh KA4ECTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIBHO CHOPMYIMPOBAHHBIM yUaCTHUKAMHU
B3aUMOJICCTBHUSL.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALUSAX, TPEOYIOIIUX ISl PeIIeHUS] (PU3MUECKUX 3HAHUM;



OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JAX MPUHATHS pElIeHUN (MHAUBUAYaJbHOE, NPHUHITHE PEUICHUS B TpyIIeE, MPUHITHE
pEelIeHu rpynmnomn);

CaMOCTOSITEJIbHO COCTAaBJIATh QJITOPUTM pEIIeHHs (PU3NYECKOM 3aJayd WM IUIAaHA HCCIEAOBAHMS C YYETOM HMEIOUIUXCS
pECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH MPEJIaraéMble BapHaHThl PEIICHHUIA;

JieNnaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH M MpeJiaraTh IaH €€ U3MEHEHNS;

OOBSACHATH MPUUUHBI JOCTHXKEHUSI (HETOCTH)KEHHUSI) PE3YyIbTaTOB JIEITEIbHOCTH, 1aBaTh OLEHKY TPUOOPETEHHOMY OMBITY;
BHOCUTbH KOPPEKTUBBI B JACSATEIBHOCTh (B TOM YHCIIE€ B XOJ BHIMOJHEHUS (PU3MUECKOTO MCCIEIOBAHUS WM MIPOEKTa) Ha OCHOBE
HOBBIX OOCTOSITENIBCTB, H3MEHHUBILUXCS CUTYallUi, YCTAHOBJIEHHBIX OLITMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO JIPYroro 4ejoBeKa B XOJIe CIopa WIM JUCKYCCUU Ha HAYYHYIO TeMY, TOHMMAaTh MOTHBBI, HAMEPEHUS U
JIOTUKY JIpyTOro;

Npu3HaBaTh CBOE MPaBO Ha OMIMOKY MpPH perieHUuH (U3WYECKUX 3a]ad WU B YTBEPXKACHHUSIX HAa HAYYHbIE TEMBbI U TaKOE K€
IIPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 Kjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YypOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Yy

o0ydJaromuxcss YMEHHI:

UCIIONIb30BaTh TOHATHA: (PU3MYECKHEe W XMMHUUYECKHUE SBJICHUS, HAONIO/IEHWE, IKCIEPUMEHT, MOJENb, THUIOTE3a, €IMHUIIBI
bu3nuecknx BEIMYMH, aTOM, MOJIEKYJa, arperaTHhIE COCTOSIHUSI BeliecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHMYECKOe
IBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJMHEHHOE), TPACKTOPHS, paBHOACHCTBYoMmas cuia, nedopmarus (ymnpyras,
TJIaCTHYECKasi), HEBECOMOCTh, COOOIIAIOIINECS] COCYBL;

pasznuyarh sBieHus (qud@ys3usi, TETIOBOE ABMKCHHE YACTHUI] BEIIECTBA, PABHOMEPHOE JBI)KCHHE, HEPABHOMEPHOE JBUKECHUE,
VHEPLUS, B3aMMOJAECHUCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEINIEHHOM OCBIO BpAILICHUs, Mepeaadya AABICHUS TBEPIBIMHU
TeJIaMU, )KUAKOCTSIMU U razaMu, aTMOC(epHOe AaBieHUE, TUIaBaHUE TEJ, MPEBPAILLICHUS] MEXAaHUYECKON PHEPTUH) MO OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB, JEMOHCTPUPYIOMKX JaHHOE (PU3NYIECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM MHUPE, B TOM 4YHclie (U3MUECKHE SBICHUS B
MPUPOAE: TPUMEPHI IBUKECHUS C PA3JIMYHBIMUA CKOPOCTSMU B JKMBOW M HEXKUBOW MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOAE U



TEXHUKE, BJIMSHUE aTMOC(HEpPHOro JaBJICHUS HA >KMBOW OpraHu3M, IJIABaHUE pbIO, phlYard B TeJi€ 4YEJIOBEKa, MPU ITOM
MEePEBOUTD MPAKTUYECKYIO 3a]]a4y B yUeOHYI0, BBIJICTSATh CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKK) (PU3MUECKUX SIBIICHU;
OMUCHIBATh U3YUYEHHBbIE CBOMCTBA Tel U (U3UYECKUE SBJICHUS, UCIOJIB3Ysl (PU3UUYECKUE BEIUYMHBI (Macca, 00bEM, TIIOTHOCTh
BEIIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJAa YIPYIOCTH, CHJIA TSDKECTH, BEC Teja, CUjla TPEHUS, JaBJICHUE
(TBEpmoro Temna, XKUAKOCTH, Ta3a), BHITAIKUBAIOIIAS CUJIA, MEXaHUYecKas paboTa, MOUIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIbI,
KOA(PUIMEHT MOJE3HOr0 NEUCTBUS MEXaHU3MOB, KHHETUYECKass W TOTCHIMAJIbHAsl SHEPrus), NPU OINUCAHUM TMPABUILHO
TPaKkTOBaTh (DU3NUYECKUN CMBICI MCIOJIB3YEMbIX BEIWYWH, MX OOO3HAUCHHS U €AUHUIBI (PU3NUYECKUX BEJIIMYUH, HAXOJUTh
dbopMynbl, CBS3BIBAIONIME JaHHYI (PU3UYECKYI0 BEIWYUHY C JAPYTUMU BEJIMYUHAMH, CTPOUTh Tpaduku WU3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBJICHUS U MPOIECCHI, UCTOL3YS MpaBuja CI0XEHUS CHII (BAOJb OJTHON MPSIMOI),
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUsl pbryara (0J0Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH
COXpaHEHHs] MEXaHMYECKON SHEPTUH, IPHU ITOM JIaBaTh CJIOBECHYIO (JOPMYJIHUPOBKY 3aKOHA M 3aITUCHIBATH €0 MaTeMaTHYECKOE
BBIpQKCHUE;

OOBSICHATh (PU3MYECKUE SBJICHMS, TPOIECCHI U CBOWCTBA Tel, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyallul
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh IPUUMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrHUecKuX
IIaroB ¢ OMOPo Ha 12 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SABJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a/a4i B 1—2 NeHCTBUS, UCTIOIB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIONINE (DU3UUECKUE BEIIMYUHBI: HA OCHOBE
aHanM3a YCJIOBUA 3aJjayMl 3alKChIBaTh KPAaTKOE YCIOBUE, TMOJICTABIATh (pU3nMdeckue BEIMUMHBI B (OPMYJIBI U TPOBOAMTH
pacu€Thl, HaXOAWTH CIPABOYHBIC IaHHBIC, HEOOXOAMMBIC JUIsI PEUICHUS 3a7ay, OIEHUBATH PEATUCTUYHOCTH IOTYyYEHHOU
(bu3UYeCKON BEJIMUNHBI;

pacno3HaBaTh MPOOIEMbI, KOTOPhIE MOXHO PEUIUTH MPU MOMOIIU (PU3UUYECKHX METOJIOB, B OMMCAHUM HUCCICAOBAHUS BBIIEISAThH
MIPOBEPsIEMOE TPETONOKEeHHE (TUIIOTE3Y), Pa3INdaTh U MHTEPIPETUPOBATH MOIYYCHHBIN pe3yabTaT, HAXOIUTh OITUOKU B X0
OMbITa, IETIATh BBIBOJIBI IO €T0 PE3yJIbTaTaM;

MIPOBOJUTH OMBITHI MO HAOMIOMEHUIO (PU3MUECKHUX SBICHUNW WM (PU3NYECKHX CBOMCTB Teil: (pOopMyIMpoBaTh MpPOBEPsSEMbIE
MIPEATNOIO0KEHHUs, COOMPATh YCTAHOBKY M3 MIPEJIOKEHHOTO 000PYyI0BaHUS, 3aMCHIBATH X0/ ONBITa U (DOPMYITHUPOBATH BHIBOIBI;
BBITIOJIHATDh TPSMBbIE W3MEPEHHsI PACCTOSHUS, BPEMEHH, MAacChl Teja, 00bEMa, CHIIBI M TEMIIEpaTyphl C HMCIOJIb30BAaHUEM
aHAJIOTOBBIX W IM(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUsS MPUOOPOB € YYETOM 3aJaHHOW aOCOJIOTHOM MOTPEIIHOCTH
W3MEpPEHUN;



MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OAHOW (PM3MUECKOW BEIMYMHBI OT JAPYrod C HCIOJIb30BAHUEM MPSMBIX HU3MEpPEHUM
(3aBUCHMOCTH MYTH PABHOMEPHO JIBMXKYIIErOCsS Tela OT BPEMEHU ABWKEHHS Tela, CHIIbI TPEHUS CKOJILKEHHS OT Beca Telna,
KauecTBa 00pabOTKHU MOBEPXHOCTEN TEJI M HE3aBUCHUMOCTU CUJIbl TPEHUS OT ILJIOMIAAX COMPUKOCHOBEHUS TEJl, CHIIBI YIIPYTOCTH
OT YJIJIMHEHHUsS MPYKHUHBI, BBITAJIKMBAIOMIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTU Tejlda M OT IUIOTHOCTH >KUJIKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Ja, OT MIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHM IIaBaHUs TeN, YCIOBUN paBHOBECHS
pplyara ¥ OJOKOB), y4aCTBOBATh B IJITAHMPOBAHUHM YYEOHOI'O HCCIEAOBAHMS, COOMPATh YCTAHOBKY M BBIOJHATH U3MEpPEHUS,
cienys MPEIIOKEHHOMY IUIaHy, (UKCHUPOBAaTh pPE3yJbTaThl MMOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE
NPEIJIOKEHHBIX TaOIHIl U TPaPUKOB, J€1aTh BHIBOJBI 110 PE3YyJIbTaTaM MCCIEIOBAHUS;

IPOBOAUTH KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIMUYMH (IUIOTHOCTHh BELIECTBA KUJKOCTU M TBEPAOrO Tella, CHJIa TPEHUS
CKOJIbKEHHMSI, JaBJeHHE BO3/lyXa, BBITAJKHUBAIOIIAs CHUJia, NEHUCTBYIOUIAs HA MOTPY>KEHHOE B KUAKOCTb TENO, KOd()PUIUEHT
MOJIE3HOTO JCHCTBUS MPOCTBHIX MEXaHU3MOB), CIEAYys MPEMJIOKEHHOW MHCTPYKLUMHU: TPHU BBINOJHEHUU HU3MEPEHHI coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIISITH 3HAUEHHE HCKOMOU BEJIMYUHBI,

coOJII01aTh MPaBUIIa TEXHUKH 0€30MaCHOCTH NpU padoTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

yKa3blBaTh NPHUHIMIBI JEUCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, ITUHAMOMETp, COOOIIAIOIIUECS
cocyzbl, bapoMeTp, pbluar, MOJIBUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapaKTepu30BaTh MPUHLHUIIBI TEUCTBUS U3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW HA MX OmHcaHus (B TOM
Yyycie: MNOJIIWIHHUKK, YCTPOMCTBO BOJONPOBOJA, THAPABIWYECKUN TNPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBIICHUN U HEOOXO0IUMbIe (PU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOJIUTH TpPUMEpPHl (HAXOIUTh WHGOPMAIMIO O TMpUMEpax) NPAKTHYECKOTO HCIOIb30BaHUS (PU3WYECKUX 3HAHUU B
MIOBCETHEBHOM JKHU3HU IS oOecrieueHus Oe30MacHOCTH IMpU OOpalleHHH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOHMCTBAMHU,
COXPaHEHUS 3[IOPOBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOTO IMMOBEICHUS B OKPYXKAIOIIEH Cpelie;

OCYILECTBIATh OTOOP MCTOYHUKOB MH(popManuu B VHTEpHETE B COOTBETCTBUH C 3a/IaHHBIM IMOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM ¥ TTyTEM CPaBHEHHUS Pa3IMYHBIX NCTOYHUKOB BBIIEIATH HH(POPMAIIHIO, KOTOPAs SBISETCS MPOTHBOPEUNBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MIPH BBIMOJIHEHUN YU€OHBIX 3a/1aHUN HAyYHO--TIOMYJISIPHYIO JTUTEpaTypy GU3NYECKOTO COJIEpKaHus, CIIPpaBOYHbIE
MaTepuaibl, pecypchbl cetu HTepHeT, BiaaeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HH(OPMALIUU U3 OJHOM
3HAKOBOW CUCTEMBI B JPYTYIO;



co3aBaTh COOCTBEHHbIE KPATKME MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB MH(OpMaLUU (PU3NIECKOTO
coliep KaHusl, B TOM YHCIIe MyOJUYHO JeNaTh KPaTKUE COOOIIECHUs O pe3ybTaTax MPOEKTOB WM YY€OHBIX MCCIEAOBAHUM, MPU
ATOM IPaMOTHO MCIOJIb30BaTh U3YYE€HHbBIN MOHATUITHBIN anmapaT Kypca (pU3HKH, COMPOBOKIATh BBICTYIUIEHUE MTPE3EHTALUEH;
IIPU BBIMOJTHEHUH YYEOHBIX ITPOEKTOB U UCCIEIOBAaHUIN paclpeAensaTh 0053aHHOCTU B IPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU
3a/layaMu, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA JEHCTBUM, aJIeKBaTHO OLEHUBATHh COOCTBEHHBIH BKJIAJ B JI€AT€IBHOCTb I'PYIIIIHI,
BBICTPauBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIUX.

K xoniy oOyuenuss B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y
oOy4arommxcs yMEHUM:

MCIIOJIb30BaTh TIOHATHSI: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JBM)KCHHE aTOMOB M MOJICKYJI, arperaTHbIC COCTOSTHUS BEIIIECTBA,
KPUCTALTHYECKUE W aMOp(HBIC Tena, HACBHINICHHBIH W HEHACHIIICHHBIA Tap, BIAXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPECHHSS
DHEPTHUs, TEIUIOBOW JBUTATEINb, DJIEMCHTAPHBIN SJIEKTPUUYCCKUNA 3apsjl, DJICKTPUUECKOE TO0JIe, MPOBOJHHUKU M JIUAJICKTPUKH,
MOCTOSIHHBIHN 3JICKTPUYECKHIA TOK, MArHUTHOE TI0JIC;

pasnuyarh SBICHUS (TEILUIOBOC pacIIMpEHHE M CXKaTHE, TEIUIoNepeaada, TEIUIOBOC PaBHOBECHE, CMAYMBaHHE, KaIMJUISIPHBIC
SBJICHHUS, WCIApCHWE, KOHJICHCAIlMs, IUIABJICHWE, KpUCTaiM3anus  (OTBEpJACBaHHWE), KUIICHUE, TeIUIonepeaadya
(TerIonpOBOAHOCTh, KOHBEKIINS, U3IIYUYCHUE), IIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apsIOB, NEHCTBUS AJIEKTPUIECKOTO TOKA,
KOPOTKO€ 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHWTOB, JEHCTBHE MArHUTHOTO MOJIS HAa TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
MHIYKIIMS) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUE;
pacro3HaBaTh MPOSIBICHHE HM3YyYCHHBIX (DM3MUECKUX SIBICHUH B OKpYXKAIOIIEM MHUpE, B TOM 4YHcle (DU3WYECKUE SIBICHUS B
NpUPOJIE: MOBEPXHOCTHOE HATSHKEHUE W KAMWUIAPHBIC SIBICHHUS B TPHPOJIE, KPUCTALIBI B Tpupojae, usnydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JJICKTPUYCCKUE sBICHUS B aTtMmocdepe,
AIIEKTPUUECTBO KUBBIX OPraHW3MOB, MAarHUTHOE T0JIe 3eMJIH, peid MOJIOCOB, POJIb MATHUTHOTO TOJIS ISl JKU3HHU Ha 3emiie,
MOJIAPHOE CUSTHUE, TIPH DTOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO, BBIJENIATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUI;

OTMKCHIBATh M3YYCHHBIE CBOMCTBA TeN U (PU3MUECKHE SBICHUS, UCIIONB3YS (pU3MYEecKrue BEIMUYMHBI (TeMIeparypa, BHYTPEHH SIS
DHEPTUs, KOJIMYECTBO TEIUIOTHI, yJeidbHAas TEIUIOEMKOCTh BEIECTBA, yJeibHAs TEIUIoTa IUIABIICHUSA, yJelbHas TeruioTa
nmapooOpa3oBaHus, yJeidbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(MQPUIIMEHT TOJE3HOTO JEWCTBUSA TEIJIOBOW MAIIIHWHEI,
OTHOCUTENIbHAS BIIAXXHOCTh BO3MlyXa, DJIEKTPUUYECKHA 3apsll, CHUJA TOKAa, SJIEKTPUUYECKOE HAMpPSHKECHUE, COMPOTUBIICHUE
MPOBOJHUKA, YJEIHHOE COMPOTHBICHHE BEIIECTBA, pad0Ta W MOITHOCTH JJIEKTPUYECKOTO TOKA), MPU ONHCAHWU TPABHIBHO
TPaKTOBATh (PU3UIECKUIN CMBICI HCTIOIB3YEMBIX BEIMUNH, 0003HAUEHUS U €IUHUIIBI (U3NUECKUX BEITUYNH, HAXOIUTh (POPMYIIHI,



CBS3BIBAIOIINE JIAHHYIO (PU3MUECKYI0 BEIUYMHY C JIPYTUMH BEJIMYUHAMH, CTPOUTH TpapUKH H3YUYEHHBIX 3aBHUCHUMOCTEH
(bU3UYECKUX BEUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS M MPOILIECCHhl, MCMOJb3ys OCHOBHBIE TMOJOXKEHHUS MOJEKYJISPHO-
-KUHETHYECKON TEOpPUU CTPOCHMS BEIIECTBA, MPUHIUII CYMNEPIO3UIIUM TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsnaa, 3akoH Oma s yyacTka Lenu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHMs JHEPruu, NPH ATOM JaBaTh CIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMAaTUUYECKOE BHIPAKEHUE;

OOBSICHATh (DU3MUYECKHE TPOIIECChl U CBOMCTBA TEJ, B TOM YKCJIE WU B KOHTEKCTE CHUTYyallud MPaKTHUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBIATH MPUUYUHHO-CICACTBEHHBIC CBSI3U, CTPOUTHh OOBSCHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢ ornopoil Ha 1-2
U3YUYEHHBIX CBOMCTBA (PU3UUECKUX SIBIICHUH, (DU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

peraTth pacu€THbIe 3a7ja4i B 2—3 JCHCTBUSI, UCIIOIb3Ys 3aKOHBI M (DOPMYJIBI, CBA3BIBAIONINE (DU3UUECKUE BEITMYMHBI: HA OCHOBE
aHajgu3a YCJIOBUS 3aJlauyd 3alUChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JJISI PEIICHUS 3a/Jadd, BbHIOUpATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JIJIsl €€ PEIIeHUs, MPOBOAUTL PACUEThl U CPAaBHUBATH IMOJYYEHHOE 3HaueHUE (U3NYECKOU
BEJIMYUHBI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIH (HU3UIECKUX METOJIOB, UCTOJB3Ys OMUCAaHWUE UCCIICIOBAHMS,
BBIAEJISITh IPOBEPSIEMOE MPEATIONIOKEHNE, OLIEHUBATh ITPABHIIBHOCTH MOPSIKA TPOBEAECHUS UCCIIEIOBAHMS, AEIATh BEIBOBL;
IPOBOAUTH OTBITHI O HAOIIOJAECHUIO (PU3NYECKUX SBJIICHUN WU (DU3UUYECKUX CBOMCTB TN (KaNWJUIIPHBIE SIBICHUS, 3aBUCUMOCTD
JaBJICHUS BO3JlyXa OT €ro o0b&Ma, TeMIepaTyphl, CKOPOCTH MPOIECCa OCThIBAHHMS W HArpeBaHUs IMPHU U3IyYEHUU OT I[BETa
u3Nyvaromen (MOrJIonjarolieil) MOBEPXHOCTH, CKOPOCTh HMCHApeHUsi BOJbI OT TEMIIEpaTypbl XUIAKOCTH M IUIOIAAU €€
NOBEPXHOCTH, JJIEKTPU3ALMSA TEJI M B3aUMOJCHUCTBHE HIEKTPUUECKUX 3apANIOB, B3aUMOJAECHCTBHE MOCTOSHHBIX MarHuTOB,
BU3YyaJIU3allisl MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHWTOB, JIE€WCTBUS MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM, CBOMICTBa
AJIIEKTPOMArHuTa, CBOMCTBA SJEKTPOJIBUTATENsl TOCTOSIHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSAEMbIE MTPEANOI0KEHUS, COOUPATh
YCTaHOBKY M3 MPEIJI0KEHHOTO0 000PYI0BaHUS, OMUCHIBATH X0/ OMBITa U (JOPMYIUPOBATH BHIBOJIBI;

BBIMIOJIHATh MPSIMBIE M3MEPEHUS TEMIIEpaTypbl, OTHOCHUTEIBHOW BIIAXKHOCTH BO3AYyXa, CWJIbl TOKa, HAIpPSIKEHUS C
MCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3NYECKHX BEIWYUH, CPABHUBATH PE3yIbTaThl M3MEPEHUU C YUETOM
3a1aHHOM a0COJIFOTHOW MOTPEIIHOCTH;

MPOBOJUTH HCCIEOBAHNE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT APYTOM C MCIOJB30BAHMEM MPSIMBIX H3MEpPEHUH
(3aBUCUMOCTb CONPOTHUBIICHUS MPOBOAHUKA OT €ro JJIWHBI, IIOMAAU TOMEPEUYHOr0 CEUEHHS] M YIEIbHOTO COMPOTHBIICHUS
BEIllECTBA TMPOBOJIHMKA, CHJIBI TOKa, HWJIYIIETO dYepe3 MPOBOJHHMK, OT HAaNpsDKEHUS Ha MPOBOJAHUKE, HCCIEIOBAHHE
MOCJIEI0BATEILHOTO W MMApauIeIbHOTO COEJUHEHUM MPOBOJHUKOB): IJIAHUPOBATH MCCIEAOBaHUE, COOUpaATh YCTAHOBKY H



BBITIOJTHATD U3MEPEHUS, CIACAYS MPEII0KEHHOMY TUIaHy, (DUKCUPOBATH Pe3yabTaThl MOJTYICHHON 3aBUCUMOCTH B BUC TaOJUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICI0BAHHUS,

MIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIMYHMH (yAENbHAs TEIIOEMKOCTh BEIIECTBA, CONMPOTHBIICHHE MPOBOJIHHKA,
paboTa M MOIIHOCTH 3JEKTPUYECCKOTO TOKA): IUIAHUPOBATh M3MEPEHHS, COOMPATh IKCIICPUMEHTAIBHYIO YCTAHOBKY, CIECIys
MIPEIOKCHHON WHCTPYKITUH, ¥ BBIYUCIISITH 3HAUCHUE BETUIHHBL;

coOJII01aTh PaBUJIa TEXHUKH 0€30MaCHOCTH IpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

XapaKTepHU30BaTh MPUHIIUIEI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW HA WX OMHCAHHSA (B TOM
YHCJIe: CHCTeMa OTOTUICHHSI JIOMOB, TUTPOMETD, MapoBasi TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUYUK IJICKTPUICCKON IHEPTHUH,
AJICKTPOOCBETUTENIbHBIC TMPUOOPHI, HArpeBaTelbHBIC 3JEKTPONPUOOPHI  (MMPUMEPBI), IIICKTPUUCCKUE TIPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, MJICKTPOABUTATEIb IIOCTOSHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOMCTBaX (PM3MUYECKHUX SBICHHA M HEOOXOIUMBIE
duznueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIC TEXHHYECKHE YCTPOHCTBA M HM3MEPHTEIbHBIC MPUOOPHI IO CXEMaM M CXEMAaTHYHBIM PHCYHKaM
(KUJIKOCTHBI TEPMOMETp, TEPMOC, IICHXPOMETp, THTPOMETpP, IBUTATCIIb BHYTPCHHETO CTOpaHHs, 3JCKTPOCKOI, PEOoCTar),
COCTaBIIATh CXEMBI DSJICKTPUUYCCKHUX IIETIeH C IOCIICIOBATEIbHBIM M IMapajlUICIbHBIM COCAUHCHUEM DJICMEHTOB, pa3jinyast
YCJIOBHBIC 0003HAUCHHUS DJIIEMEHTOB AJIEKTPUUCCKUX TIETIeH;

IPUBOAUTL TIPUMEPHl (HAXOAWTh HWHGOPMAIMIO O TMPUMEpPax) NPAKTUYECKOTO HCIOIB30BaHUS (U3MYECKUX 3HAHUU B
MOBCETHEBHOM JKU3HU IS OOecrieueHuss Oe30MacHOCTH IMpU OOpallleHHH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMHU,
COXpaHEHHMS 3JIOPOBBS U COOTIOICHUSI HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPYXKAIOIIEH cpejie;

OCYIIECTBIIATh TOUCK HHPOpMaIuu (Gu3nueckoro cojiepkanuss B MHTepHETe, Ha OCHOBE HMEIONIUXCS 3HAHUN W IMyTEM
CpaBHEHHMsI JIOTIOJHUTEIBHBIX HCTOYHHUKOB BBIJCIATh MH(POpPMAIMIO, KOTOpas SBISETCS MPOTUBOPCUYMBON WM MOXKET OBITh
HEJI0OCTOBEPHOM;

HCIIOJIb30BaTh MPHY BBHITIOJHCHUHN YYCOHBIX 3aJJaHU HAyIHO--TIONYJSIPHYIO JTUTEPATypPy GHU3UUIECKOTO COJACP)KaHMS, CIIPABOYHBIC
Martepualbl, pecypchl cetr IHTepHeT, BiIajaeTh nMpuéMaMyu KOHCIIEKTHPOBAHUS TEKCTa, Tpeodpa3oBaHus HHOOPMAIIMK U3 OJTHOU
3HAKOBOUW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHHUSA, 00001mas nHDOpMaNHio U3 HECKOJIBKUX HCTOYHHUKOB
(GU3UYECKOTO COJepKaHUSA, B TOM YHCJIEC NYOJIMYHO TPEACTABIATh PE3YIbTAaThl IPOCKTHOW WM HCCIICIOBATEIBCKOM
NEATCIIbHOCTH, TIPH OSTOM TPaMOTHO HCIIOJIL30BaTh HM3YYCHHBIM MOHATHWHBIA amnmapar Kypca (H3UKH, COMPOBOXKIATh
BBICTYIUICHUE TIPE3CHTAIUEH;



e IIpU BBIIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUNA (PU3MUECKHX MPOLECCOB pacHpelesTh O0O0S3aHHOCTU B TpyMIe B
COOTBETCTBHM C MOCTaBJIECHHBIMHM 3aJadaMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHa JACHCTBUNA U KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEITEIbHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOJEHUCTBHUE, MPOSBIISA
TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

K koniy oOydenus B 9 Kjacce mNpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTb CHOPMUPOBAHHOCTH Y

00y4aromuxcss yMEHUM:

e HCIOJNB30BaTh IMOHATHUSA: CHUCTEMa OTCYETa, MaTepHalibHasg TOYKA, TPACKTOPUS, OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUKEHUS,
nedopmanus (ynpyras, IUlacTHYecKas), TPeHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W MEpPEerpy3Kd, LEHTP
TSAKECTH, a0COJIIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPAOIO Tesa, paBHOBECUE, MEXaHUYECKUE KoyieOaHUsS U BOJIHBI, 3BYK,
uHGpa3ByK M  YJIbTPa3BYK, OJJICKTPOMAarHUTHBIE BOJHBI, IIKaja d3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaNbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U MOTJIONIeHUs, alb(a-, 0eTa- U TaMMa-u31ydeHus, U30TOIbI, SAEPHAs SJHEPreTHKA;

e pasnuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE TMPSMOJIMHEHHOE JBUIXKEHHE, DPABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKEHUE, CBOOOHOE MaJeHUE TeJl, pABHOMEPHOE JBM)KEHHE MO OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBHKEHHUE,
Kosie0aTeabHOe JBMKEHHUE (3aTyXalollue M BbIHYXKJEHHBbIE KOJeOaHMs), pe30HAHC, BOJHOBOE JIBI)KEHHE, OTpa)KE€HUE 3BYKA,
NpSMOJIMHEHHOE PacHpOCTpPaHEHUE, OTPaKEHHWE U IPEJIOMJIEHUE CBETa, MOJHOE BHYTPEHHEE OTpPaKEHHME CBETA, Pa3ilokKEeHHE
0eoro CBeTa B CIIEKTP U CIOXKEHUE CIEKTPAJIbHBIX [IBETOB, JUCIEPCUS CBETA, ECTECTBEHHAs PaJIMOaKTUBHOCTb, BOSHUKHOBEHHE
JMHEHYaTOro CHEKTpa U3JIy4eHHUs) MO OMHUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE
(pusnyeckoe sBICHUE;

e pacro3HaBaTh MPOSIBICHHWE HU3YUYCHHBIX (PU3NUYECKUX SIBJICHUM B OKpYXarolleM MHUpe (B TOM 4ucie (U3NYECKHE SBICHHS B
OpUpoJe: NPWIMBBL M OTIMBBI, JBWXKeHUE IUlaHeT COJHEYHOH CHUCTEMBl, PEAKTHBHOE JBI)KEHUE >KHUBBIX OpPraHU3MOB,
BOCTIPUSITUE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHaAMH, 3XO, LIBETa TEJ, ONTHYECKHE SIBICHUS B
npupojie, OHOJOTHYECKOE JEWCTBUE BHIUMOTrO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO U3JIY4YEHHUH, €CTECTBEHHBI
pasiuoaKTUBHBIA (DOH, KOCMHYECKHE JIy4H, PaJHOaKTUBHOE W3ITyYEHUE MNPUPOIHBIX MHHEPAIOB, ACHCTBHUE DPAaJIUOAKTHUBHBIX
U3TyYeHU Ha OpPraHuM3M 4YeJOBEKa), MPU 3TOM IMEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO, BBIIEISATh CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

e ONHCHIBATh M3YYECHHBIC CBOMCTBA Tel M (U3NUECKHE SIBICHHS, MCHOIb3Ys (U3MUECKHUE BEIUUYMHBI (CpPEeIHSS U MTHOBEHHAs
CKOPOCTh T€Ja MpPU HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, MEepEeMEIIEHUE, MyTh, YIJoBas CKOPOCTh, CHJA TPEHHs, CHJIA
YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMs, BEC Tella, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHn4eckas paboTa u
MOIIIHOCTh, IOTEHIIMAJIbHAS SHEPIHsl Tella, MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLIUAJIbHAS SHEPTUs CKATON NPYKUHBI,



KUHETUYECKAsl SHEPrusl, MoJHas MEXaHWYecKas HHEprus, MepuojJ M 4acToTa KojeOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa H
BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNib MPEJIOMIICHUSI CPEJbl), TPU OMUCAHUM NMPABUIBLHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOIb3YEMbIX BEJIUYMH, OOO3HAUCHMS] U EIUHUIIBI (PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYIBI, CBSI3BIBAIOUIME JAHHYIO
(bU3UYECKYIO0 BEIMUYUHY C IPYTUMH BETUYUHAMH, CTPOUTH IpadKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (pU3nUecKue SBJICHUS U MPOLECChl, UCIOJIb3Ys 3aKOH COXPAaHEHMs SHEPTUH, 3aKOH BCEMUPHOTO
TATOTCHUS, TPUHIUII CYNEPHO3UIMU CHUJ, MNPUHIMI OTHOcUTenbHOCcTH [ammnesi, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUS
HMMITYJIbCA, 3aKOHBI OTPAXKEHUSI U TPEJIOMJICHUSI CBETa, 3aKOHBI COXPAaHEHHS 3aps0BOIO U MACCOBOIO YHCEN MPHU SAEPHBIX
peaKkIusiX, IPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA W 3alTUCHIBATH €70 MATEeMAaTHUYECKOE BhIPAKEHUE;

OOBSICHATh (DU3WUYECKHE TPOIIECChI U CBOMCTBA TEJ, B TOM YKCJIE WU B KOHTEKCTE CUTYyallud MPaKTHUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISIBISATh MPUYUMHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3 2—3 JIOTHYECKHUX IIIaroB ¢ Omopoi Ha 2-3
U3YUYEHHBIX CBOMCTBA (PM3UYECKHUX SIBICHUH, (DU3NUECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3a7a4d (OMUpPAIONIUECs Ha CUCTEMYy M3 2—3 ypaBHEHHWI), UCIIOJIB3Ysl 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE
¢bu3uYecKue BEUYMHBI: HA OCHOBE aHalii3a YCJIOBHUS 3a/1aud 3alKMChIBATh KPATKOE YCJIOBHUE, BBISBJISATH HEJOCTAIONINE WU
n30BITOUYHBIC JIaHHBIC, BBHIOWpATh 3aKOHBI W (OPMYJIbI, HEOOXOAUMBIC ISl PEIICHHS, MPOBOJWTH PACUYETHl U OICHUBATH
PEATMCTUYHOCTH TOJYYEHHOT'0 3HAUeHUs (PU3NYECKON BEJTUUHHBL;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIM (U3HUUECKHX METOAOB, HCIOJIb3ysl ONMUCAaHUE UCCIIEIOBAHUSA,
BBIJIETISATh TIPOBEPSIEMOE MPE/IOJIOKEHUE, OIEHUBATh MPABUWIHLHOCTH MOPSAJIKA MPOBEIACHUS HCCIENOBAHUS, JENaTh BBIBOJIBI,
UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOAUTH OMBITHI MO HAOIIOACHHUIO (DU3UUECKUX SBICHUN UK (PU3NYECKUX CBOMCTB Tel (M3ydeHHe BTOporo 3akoHa HeioToHa,
3aKOHA COXPAHEHUS SHEPTUH, 3aBUCUMOCTH IEpHOAa KOJEOAHW MPYKUHHOTO MasiTHUKAa OT MacChl Tpy3a M KECTKOCTH
NPYXUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl MaJIbIX KOJIeOaHHM, MPSIMOIIMHEHHOE PACTIPOCTPAHEHUE CBETA, pa3iokKeHUe 0eoro
CBETa B CIIEKTP, U3YyUYEHUE CBONCTB M300paXEHUS B IIOCKOM 3€pKaJie U CBOMCTB M300paKeHHs MpeIMeTa B COOUparoIei JrH3e,
HAOJIOICHHUE CIUIOMIHBIX M JUHEHYATHIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOATEIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000OpyAOBaHMs, ONMMMCHIBATH XOJI OTIBITA U €r0 PE3YNbTaThl, (POPMYIHPOBATH BHIBOIBL;

MIPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO TIPSMBIX H3MEPEHHUH, OTpe/Ieysisi CpeiHee 3HAUCHNEe U3MEPsieMOoil BeTuInHbI ((hOKyCHOE
pPacCTOSTHHE COOMPAONIEH JIMH3BI), 000CHOBBIBATH BHIOOP CIIOC00a M3MEPEHHSI (M3MEPUTEITHLHOTO TPHOOPa);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEN (PH3NYECKUX BETMYMH C UCTIOJIB30BAHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH ITYTH OT
BPEMEHU TIPH PABHOYCKOPEHHOM JBIKEHWW 0€3 HadyalbHOW CKOPOCTH, MEpHo/a KoJeOaHWN MaTeMaTHYEeCKOTO MasTHUKA OT
JUIMHBI HUTH, 3aBUCHUMOCTH YIJla OTPA)XE€HHsI CBETa OT yIJIa MaJICHHs W YIJia MPEJOMJICHUs OT yrja HaJeHus): MJIaHUPOBAThH



HCCJICIOBAHNE, CaMOCTOSATEILHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH PE3YJIBTAThl TOJYYCHHOUN 3aBUCUMOCTH (HU3UYECCKUX
BEJTMYHH B BUC TaOIUI[ U TpaUKOB, IeJaTh BBIBOJIBI IO PE3YJIBTATaM HCCIICOBAHUS;

MPOBOJUTH KOCBEHHBIC HM3MEPCHHS (PU3NUYECKUX BEIMYUH (CPEIHSAS CKOPOCTh W YCKOPEHHE Tella TMPHU PABHOYCKOPEHHOM
JBUKEHUH, YCKOPEHHE CBOOOHOTO IMaJICHUS, KECTKOCTh MPYKUHBI, KOA(PPHUITUEHT TPEHUS CKOJIBKEHUS, MEXaHHUecKasi padboTa
U MOIITHOCTh, YaCTOTAa M TEpHUOJ KOJICOAHWA MaTEeMaTHYECKOTO0 M MPYKWHHOTO MAasSTHHKOB, ONTHYECKas CHiIa coOuparomiei
JIMH3BI, PAJUOAKTUBHBIN (DOH): TUTAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAITBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPCHHSI,
cienysl TpeII0KEHHON WHCTPYKIIMH, BBIYUCIIATH 3HAUCHUE BEIIMUMHBI M aHAJIM3MPOBATH IMOJYYCHHBIC PE3YNIBTATHl C YUETOM
3aJIaHHOH TIOTPEIIHOCTH U3MEPEHUI;

coOJTI01aTh TIPaBHJIa TEXHUKH 0€301TaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

pa3nu4aTh OCHOBHBIC NIPU3HAKHA U3YYCHHBIX (PU3NYCCKUX MOJIENICH: MaTepHallbHasl TOYKa, a0COJIFOTHO TBEPIOE TEJIO, TOYCUHBIN
UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAHETapHas MOJICIIb aTOMa, HYKJIOHHAs MOJIC)Ib aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIIMIBI JCHCTBHS M3YyYEHHBIX MPUOOPOB M TEXHHMYECKUX YCTPOMCTB C OMOPOW HAa MX ONMUCaHUSA (B TOM
quClIe: CIUIOMETp, JATUYUKH IIOJIOKCHHUS, PACCTOSHHS M YCKOPCHMS, pakeTa, 3XOJO0T, OYKH, IEepUCKoIl, (HOToarmapar,
ONTHYECKHE CBETOBOJBI, CIICKTPOCKOI, JO3UMETP, Kamepa BUIbCOHA), MCIIONB3Ys 3HAHHUS O CBOMCTBAX (PU3HUCCKUX SBICHUH M
HeoOX0uMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIBHBIX MNPUOOPOB U
TEXHOJOTUYECKUX MPOIIECCOB MPHU PEUICHUU YUEOHO--TTPAKTUYECKUX 334, ONTHUECKHE CXEMBbI ISl MOCTPOEHUSI N300pakeHu
B IUIOCKOM 3€pKaJie U COOMparolien JMH3E;

NPUBOJIUTh TpPUMEpPHl (HAXOIUTh WHGOPMAIMIO O MpUMEPax) MNPAKTHUYECKOTO HUCIONb30BaHUs (U3UYECKUX 3HAHUN B
MIOBCETHEBHOM JKHU3HU IS oOecrieueHus Oe30MacHOCTH IMpU OOpalleHHH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOHMCTBAMHU,
COXpPaHEHUS 3[I0POBbs 1 COOIOACHUS HOPM HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOIIEH CpeJie;

OCYIIECTBIISITh TOHWCK WHGpOpMauu (GU3NIEeCKoro cojepkanus B HHTepHETe, camMOCTOSATENBHO (DOpMYyIUPYys TOUCKOBBIN
3ampoc, HAXOIUTh IYyTH OMNpPENENeHUs JIOCTOBEPHOCTH TMONYYEeHHOW WH(MOpPMAIMM Ha OCHOBE HMEIONIMXCA 3HAHUUA W
JIOTIOTHUTENbHBIX UCTOYHUKOB;

MCITIOJIb30BaTh MPH BHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO IUTEPATypy (HU3UUIECKOTO COACPIKAHUS, CTIPABOYHBIC
MaTepHalibl, pecypchl ceT HTEpHET, BIaaeTh NpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HHGOPMAIHH U3 OTHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

co3aaBaTh COOCTBEHHBIC MMCHMEHHBIC W YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMAIINU U3 HECKOIBKUX UCTOYHUKOB (PU3UUECKOTO
coJiep KaHus, MyOJIMYHO TPECTABISATh PE3YJIbTaThl MPOSKTHONW WIIM HCCICIOBATEIIHCKON NESITEIbHOCTH, MPU ATOM T'PaMOTHO



WCIIOIb30BaTh U3YYCHHBIN MOHATUIHBIN anmapat u3y4yaeMoro pasjenia GU3NKA U COMPOBOXK/IATh BHICTYIJICHUE TIPE3CHTAILINEH C
y4€TOM OCOOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KouunyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (UG poBbIE)
Ne ni/m Konrpoiasbubie | IlpakTHyeckue
NMPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
DNEeKTPUYECKUE U MarHUTHBIE bubnuotexa [JOK
42 4
Pasnen 1 SIBJICHUSL. 3 https://m.edsoo.ru/7f4181ce
DNeKTpOMarHuTHBIE KoJIeOaHus 1 bubnuorexa [JOK
P 2. 11 0 0
asaed BOJIHBI. https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
P . O . 15 1 1
asnest 3 TITHHCCIIC ABITCHILT https://m.edsoo.ru/7f4181ce
PezepBHOE Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 4



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

9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbBIE)

Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
®duznka U GU3NIECKUE METOIbI U3YUEHUS bubnuoreka [JOK
Paznea 1. 1 0 0
MIPUPOJIBI. https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
. . 1 2 1
Paznen 2 3aKOHBI MEXaHUYECKOTO IBVKECHUS 8 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. 1
Paspen 3 3axombt coXpaneHH 23 2 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
Paznen 4. KBanToBbIC sSIBICHUS. 16 1 0 httos://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
. C . 9 1 0
Pasnen 5 TPOCHHUE BCCIICHHON https://m.edsoo.ru/7f41a4a6
PezepBHOE Bpems 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 3



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

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne Ha3zBanue pa3iena KoanuecrBouyacon Koua-Bo Koua-Bo I[aTa 3J16KTpOHHbIe IIH(lJpOBI)Ie
n/n KOHTPO np. o0pa3oBaTejibHbIE pecypchl
JIbHBIX pador H3y"eHus
pador

1. [Yro m3yuaer dusuka. 1 5.09.23 https://fioco.ru/
HekoTopeie Gu3udeckne TSpPMHUHEI.
HaOnroeHust v OTBITHIL.

2. |Dusuueckue BeIMUUHBL M3Mepenne 1 7.09.23 https://fioco.ru/
(U3HYECKUX BETMIUH. TOYHOCTH U
[TOIPEITHOCTh U3MEPEHUN.

3. |Onpenenenue HeHbI AeNEHUS 1 12.09.23 https://fioco.ru/
M3MEPHUTEIBHOTO MPUOOpa.

4. |dusuka U TEXHUKA. 1 14.09.23 https://fioco.ru/

5. |Ctpoenue BemiecTBa. 1 19.09.23 https://fioco.ru/

6. [Monekybl. 1 21.09.23 https://fioco.ru/
bpoyHOBCKOE IBH)KEHUE

7. |Pemenue 3agau Ha TeMy :MOJIEKYIIBL. 1 26.09.23 https://fioco.ru/

8. |lBMKeHHE MOJIEKYI. 1 28.09.23 https://fioco.ru/

9. [B3aumogeiicTBrHE MOJIEKYIL. 1 3.10.23 https://fioiiBByBYusisco.ru/

10. [ArperaTHble COCTOSIHUS BELIECTBA. 1 5.10.23 https://fioco.ru/

CBoiicTBa rasos, JKUIKOCTEHN U TBCPABIX

[TCII.




11. [Mexanuueckoe aBuKeHHE. PaBHOMEPHOE 10.10.23 https://fioco.ru/
1 HEpaBHOMEPHOE JIBIDKCHUE.
12.  |Ckopocts. Eqununa cKopocTy. 12.10.23 https://fioco.ru/
13.  |Pemenue 3ama4 Ha TeMy :CKOPOCTS. 17.10.23 https://fioco.ru/
14. [KontposibHas paboTa Nel 19.10.23
«MexaHnUecKoe JBIKeHHe. Macca,
[JIOTHOCTH BEIIECTBAY.
15.  [BzammopeiicTBue Ten 24.10.23 https:/fioco.ru/
16. [Macca Tena. ETMHUIBI MacCHhI. 26.10.23 https://fioco.ru/
13Mepenne Macchl Tella Ha Becax
17. Pemenue 3amau Ha Temy : Macca Tena. https://fioco.ru/
18. [[ImoTHOCTH BemecTBa. https://fioco.ru/
19. |CamocrosTenbHas paboTa . https://fioco.ru/
20. |Pacuér maccel 1 00BEMA TeEJIa IO €T https://fioco.ru/
iotHocTH. Perienne 3a1a4.
21. |Pemenue 3amau. https://fioco.ru/
22. |Pabota Hax omuOKaMH. https://fioco.ru/
23. |Cuna. SBnenus tarorenus. Cuna https://fioco.ru/
TSKECTH.
24. |Cuna ynpyroctu. 3akoH ['yka. https://fioco.ru/
25. |Bec Tena. Enunuiist cumbl. CBSI3b MEXITY https://fioco.ru/
CUJION TSKECTH MacCOM Tea.
26. |Cuna TsDKECTH Ha IPYTUX TIIaHeTax. https://fioco.ru/




27.

Penienue 3a1a4y Ha TeMy: CUJla TSKECTH,
CHJIa YIIPYTOCTH.

https://fioco.ru/

28.  |[CrmosxeHue IBYX CHII, HAIIPABJICHHBIX 110 https://fioco.ru/
0HOM npsiMOi. PaBHOAENCTBYIOIIAS CHUJL.
29. |PaBHOJACHCTBYIOIIAS CHJL. https://fioco.ru/
30. | Cwuna tpenus. TpeHne MOKOSL. https://fioco.ru/
31. |Pemenwue 3amaq mo TemaMm «CHIIBI», https://fioco.ru/
«PaBHOZEMCTBYIOIIAS CUIIY.
32.  [KonTpombHas paboTa Ne2
«BzaumoiericTBre Tem.
33. |Pabora Haj OMIMOKaMHU. https://fioco.ru/
34.  |CriocoObl yMECHBIIICHUS U YBEITHUCHUS https://fioco.ru/
TaBJICHUS
35. |[aBieHue rasa. https://fioco.ru/
36. [[lepemava naBiIeHHS )KUAKOCTSIMU H https://fioco.ru/
razamu. 3akoH Ilackans.
37. |/laBneHue B )XMIKOCTHU U Ta3e. Pacuér https://fioco.ru/
TaBJICHUS KUIKOCTU HA THO M CTEHKH
cocya.
38. |CamoctosrenpHas paboTta https://fioco.ru/
39. |CooOmiarormirie coCcypl. https://fioco.ru/
40. |[Bec Bo3myxa. ATMocdepHOe AaBlieHuUE. https://fioco.ru/
41. [U3mepenue atMOc(hepHOTO JaBICHUS. https://fioco.ru/
OmneiT Toppuuennu.
42. [bapometp-anepouna. AtmochepHoe https://fioco.ru/

JIABJICHUC Ha PAa3JIMYHBIX BBICOTAX.




43.

MaHOMETPBI.

https://fioco.ru/

44.  |[lopurHeBOi KUIKOCTHBIN HacoC https://fioco.ru/
[ ' mapaBinyeckuii npecc.
45.  [Pemenue 3amad. https://fioco.ru/
46.  |[leiicTBHEC XUIKOCTH U Ta3a HA https://fioco.ru/
[MOTPYKEHHOE B HUX TEJIO.
47. [BakoH Apxumena. https://fioco.ru/
48. [[InaBanue Te. https://fioco.ru/
49. |PemeHue 3aqay. https://fioco.ru/
50. [[lnaBanwme cymoB. Bo3nyxoriaBaHue. https://fioco.ru/
51. |Pemenue 3amad. https://fioco.ru/
52. |[KontpoawsHas pabota Ne3 o Teme
«/laBneHue TBEPABIX T KUIKOCTEH 1
ra3oBy.
53. |Pabora Hax ommOKaMu https://fioco.ru/
54. [Mexanuueckas padbota. EnuHuiibr https://fioco.ru/
[pabOTHI.
55.  [MourHocTh. EMMHHUIIBI MOIITHOCTH. https://fioco.ru/
56. |Pemenue 3amau Ha Temy: Pabora. https://fioco.ru/
57.  [[IpocThie MeXaHU3MBI. Phruar. https://fioco.ru/
PaBHOBECHE CHII Ha pbIUare.
58. [MomMeHT cuIbI. https://fioco.ru/




59.  |bnoxu. «30J0TOE MPABUIIO MEXAHUKI. 1 https://fioco.ru/
60. |Pemenwme 3amay. 1 https://fioco.ru/
61. |leHTp TsKECTH TENA. 1 https://fioco.ru/
62. |YcimoBus paBHOBECHS TEI. 1 https://fioco.ru/
63. [Koadduument nmonesnoro neiicTBus 1 https://fioco.ru/
MexaHn3Ma.
64. [Dueprus. [loTeHnnanbHas u 1 https://fioco.ru/
[KHMHCTHYCCKas OSOHCPIrUuu.
65. [[IpeBparienue oaHOTO BHUIA 1 https://fioco.ru/
MEXaHHUYECKOW SHEPTUU B IPYTOM.
66. |KontponbHas padota Ne4 «Pabora u 1
MOIIHOCTh. JHEPTHUS».
67. [Pabora Hag ommOKamMu 1 https://fioco.ru/
68. [[loBTOpeHwme. 1 https://fioco.ru/
Bcero 68 https://fioco.ru/




IHOYPOYHOE IINIAHUPOBAHHME

8 KUIIACC
Ne HasBanmue pasaena KoimmuectBo KoauyecTBo KoaunyecrBo Mara DJIeKTPOHHBIE NHPPOBLIE
n/m 4aCOB KOHTPOJIbHBIX NPaKTHYECKHX N3ydeHHust 06PA30BATELHBIEPECYPCHI
pador pador
1. DNEKTpUUECKUH 3apsijl. 1 6.09.23 https://fioco.ru/
B3anmoperictBue 3apsiios.
2. 3aK0H COXpaHCHHS IEKTPUIECKOTO 1 13.09.23 https://fioco.ru/
3apsa.
3. JlelicTBUE IEKTPUIECKOTO TIOJIST Ha 1 15.09.23 https://fioco.ru/
ANEKTPUUCCKHE 3aPSIbI.
4, Bxoanasi KOHTpoOJIbHAs padoTa. 1 1 20.09.23
S. DHEPrust 3JEKTPHUECKOTO TOJIS. 1 22.09.23 https://fioco.ru/
6. DHEPrus 3JEKTPHUECKOTO IMOJIS. 1 27.09.23 https://fioco.ru/
7. Perrenue 3a1a4 «3JEKTPUIECKUE 1 29.09.23 https://fioco.ru/
SIBJICHUS.
8. ITOCTOSIHHBIH 7IEKTPHUYECKUI TOK. 1 4.10.23 https://fioco.ru/
0. JlabopaTopnasi pa6ora Nel «Cbopka 1 1 6.10.23
ANEKTPUUECKOM LIETH».
10. JleHcTBUS 3IEKTPUUECKOTO TOKA. 1 11.10.23 https://fioco.ru/




11. VICTOYHUKH MOCTOSHHOTO TOKA. 13.10.23 https:/fioco.ru/

12. KonTposabHas padora 3a 1 yerBepTh. 18.10.23

13. Cuna Toka. 20.10.23 https://fioco.ru/

14. Pewenue 3anau «Cuiaa TOKay. 25.10.09 https:/fioco.ru/

15. V3MepeHre CUTbI TOKA. 27.10.23 https://fioco.ru/

16. 3akon Oma JUIs y9acTKa MeTu. https://fioco.ru/

17. JlabopaTopHas paGora Ne2
«M3Mepenne NEeKTPUICCKUX BEITHINH.

18. VY enpHO€ CONPOTUBIIEHUE MMPOBOIHUKA https://fioco.ru/

19. ITocnenoBarensHOE COETUHEHNE https:/fioco.ru/
MIPOBOTHUKOB.

20. Pemrenue 3anau « ITociaenoBarennHoe https://fioco.ru/
COEJIMHEHHUE MPOBOTHUKOBY.

21. [TapamiensHOE coeTMHEHUE https://fioco.ru/
IIPOBOTHUKOB.

22. Pemenue 3amau « IapamiensHoe https://fioco.ru/

COEIMHEHUE MPOBOTHUKOBY.

23. PaboTa u MOIITHOCTB 3JIEKTPUUECKOTO https://fioco.ru/
TOKa

24, Pemenne 3agau «Pabota 1 MOIITHOCTH https://fioco.ru/

QJICKTPUYICCKOT'O TOKa».




25.

IIpupona 3neKTprUIecKoro ToKa.
IToaroToBka K KOHTPOJIBHOU padoTe.

https://fioco.ru/

26. KourtpoJsbHasi pagoTa 3a 2 4eTBepTh. https://fioco.ru/
27. [TomynpoBOTHUKOBBIE TPUOOPHI https://fioco.ru/
28. [TpaBwmita 6e30maCHOCTH MPH padboTe ¢ https://fioco.ru/
UCTOYHHKAMH DJICKTPHYECKOTO
HaTPSOKCHHUSL.
29. [TocTOSTHHBIH TOK. https://fioco.ru/
30. B3aumoieiicTBHE MOCTOSTHHBIX https://fioco.ru/
MarHHUTOB.
31. MarsauTHOE TI0JIe TOKA. https://fioco.ru/
32. Jla6opaTopuas padora Ne3 «Hccneno- https://fioco.ru/
BaHHE CBA3U MCXKAY HAIIPSOKCHUSAMHA Ha
IIOCJIICAOBATCIIBHO COCANHCHHBIX 3JICMCHTAX
OCIIH ITIOCTOAHHOI'O TOKa».
33. DNIEeKTpOMAarHur. https://fioco.ru/
34. Jle#icTBYE MAarHUTHOT'O TOJISI Ha https://fioco.ru/
MIPOBOJIHUK C TOKOM.
35. DJICKTPOABUTATEIIb https:/fioco.ru/
36. SIBneHue IeKTPOMarHUTHOMUH TYKLUY https://fioco.ru/




37.

IIpaBuiio JleHna.

https://fioco.ru/

38.

CaMOuHIYKITHA.

https://fioco.ru/

39.

DJeKTpOreHepaTop MOCTOSHHOTO TOKA.

https://fioco.ru/

40.

Perenne 3agaq «B3aMOIENCTBUE
MarguToB». lloaroToBKa K
KOHTpPOJIbHOM padoTe.

https://fioco.ru/

41.

KonTposabHas padora 3a 3 ueTBepTh.

https://fioco.ru/

42.

MaruurtHsle siBieHus. Perrenue 3agad.

https://fioco.ru/

43.

[IepemeHHBIH TOK.

https://fioco.ru/

44,

[IpousBoaCTBO U Nepenaya
AIEKTPUYECKON SHEPTUH.

https://fioco.ru/

45.

AJ'IBTCpHaTI/IBHBIe HUCTOYHUKH DOHCPTUH.

https://fioco.ru/

46.

AJ'IBTepHaTI/IBHI)Ie HUCTOYHHUKH DOHCPIUH.

https://fioco.ru/

47.

BHGKTpOMaFHI/ITHBIe KoJeOaHus

https://fioco.ru/

48.

PeSI/ICTOp, KaTylllKa U KOHACHCATOP B
ey MePeMEHHOI'O Toka.Pe3onanc

https://fioco.ru/

49.

3J'IeKTpOMal"HI/ITHI>Ie BOJIHBI.

https://fioco.ru/

50.

Bunbl 1 ¢cBOMCTBadIEKTPOMArHUTHBIX
U3JIy4CHU.

https://fioco.ru/




51.

[IpuHIHIIBI paIUOCBA3H.

https://fioco.ru/

52. [IpuHUUIIBI TETEBUACHMUSL. https://fioco.ru/
53. DneKTpoMarHuTHbIEKoIe0aHus U https://fioco.ru/
BOJIHBL. Pemenne 3anau
54, CaoiicTBa cBeTa. https://fioco.ru/
95. OTtpaxxeHue cBera. https://fioco.ru/
56. HccnenoBanue 3aBUCMMOCTH yrJia https://fioco.ru/
OTpaKEHHsI OT yIJia MaJIeHUs CBeTa
o7. [Ipenomnenue cBera. https://fioco.ru/
58. JlaGopaTopHnas padora Ne 4 https://fioco.ru/
« [Ipenomienue ceeta.
59. JIuH3EL https://fioco.ru/
60. [TocTpoeHue N300paXKeHUI B TOHKUX https://fioco.ru/
JIUH3aX.
61. Omnpenenenre POKYCHOTO pacCTOSHUS https://fioco.ru/
coOuparole JUH3bI Hee ONTUYECKOM
CHUIBI.
62. HroroBasi KOHTpoJIbHAsi padora. https://fioco.ru/
63. I'1a3 yenoseka. https:/fioco.ru/
64. Ontuyeckue npudOPBHI. https://fioco.ru/




65. OnTudeckue mpudopkI. 1 https://fioco.ru/
66. JHucnepcus ceera. 1 https://fioco.ru/
67. Orntuueckue siBJICHHUS. 1 https://fioco.ru/
68. HToroBoe 3aKkperuicHue. 1 https://fioco.ru/

Bcero 68 https://fioco.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
No Ha3Baunue pa3aesa KoaunuectrBo KoaunuectrBo KoaunuectBo Jara DJIeKTPOHHBIE NHPPOBLIE
n/n 4acoB KOHTPOJILHBIX NPaKTHYECKUX H3y1CHIH 00pasoBaTejbHbIe pecypchbl
pador pador
1. | Cucrema otcueTa W KOOPIMHATHI TOUKH. 1 5.09.23 https://fioco.ru/
2. | MrHoBeHHasi CKOPOCTh. Y CKOpPEHHUE. 1 7.09.23 https://fioco.ru/
3. | IIyTs mpu paBHOYCKOPEHHOM JBHKEHUH 1 12.09.23 https://fioco.ru/
4. | BxoaHasi KOHTpOJbHasi padora. 1 1 14.09.23
5. CBo0oIHOE MajieHue Tel. Y CKOpeHHe 1 19.09.23 https://fioco.ru/
CBOOOIHOTO ITaJI€HUS.
6. | PaBHOMepHOE IBMKEHHE  MMOOKPYKHOCTH. 1 21.09.23 https://fioco.ru/
OTHOCHTEILHOCTh MEXaHUYECKOT'O JIBHIKCHHSL.
7. | JlabopaTopHas padora Nel «l3mepenue 1 1 26.09.23
YCKOPEHUST CBOOOIHOTO TIaICHHS».
8. | Ilepssiii 3akoH HproToHa. 1 28.09.23 https://fioco.ru/
9. | Bropoii 3akon HptoToHa. 1 3.10.23 https://fioco.ru/
10. | Pemenue 3anau « [lepBbiii U BTOPOit 3aKOHBI 1 5.10.23 https:/fioco.ru/
HrroToHay.
11. | Tpernii 3akon HeroToHa. 1 10.10.23 https://fioco.ru/




12. | Tperuii 3akon Herotona. Usmepenue cui 12.10.23 https://fioco.ru/
B3aUMO/ICHCTBUS IBYX Tell

13. | Pemenue 3anau «3akoHbl HproTOHAY. 17.10.23 https://fioco.ru/
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

14. | KonTpoJbHas pa6oTa 3a 1 yepTBepTh. 19.10.23

15. | 3aKOH BCEMHPHOTO TATOTEHUS. 24.10.23 https://fioco.ru/

16. | Pemenue 3a1a4 «3aKOH BCEMHPHOTO 26.10.23 https:/fioco.ru/
TATOTCHHUS.

17. | JIBmkeHHE TeI MO AEUCTBUEM CHIIBI TSDKECTH https://fioco.ru/

18. | Bec rena. https://fioco.ru/

19. | Bec Tema. HeBecomocts. [leperpyska https:/fioco.ru/

20. | 3akoH COXpaHCHHS UMITYJIbCA. https://fioco.ru/

21. | Pemenue 3a1a4 «3aKOH COXpaHCHHS https://fioco.ru/
HUMITYJIbCa.

22. | PeakTHBHOE IBIKEHHE. https://fioco.ru/

23. | Kunernueckas sHeprus. Pemienue 3amay « https://fioco.ru/
Kunernueckas sHeprus»

24. | Jlaboparopuas paGora Ne2 https://fioco.ru/

«OrnpeneneHrne KHHETUYECKOW SHEPTUU
11 CKOPOCTH T€Ja 10 AJIMHETOPMO3HOTO
TyTH.




25.

HOTCHI_[I/IaJIbHaSI OHCPTIUA IrpaBUTAllUOHHOTO
MPUTSKCHUA TCIL.

https://fioco.ru/

26. [ToaroToBKa K KOHTPOJIBHOU padoTe. https://fioco.ru/

27. | KonrpoJbHasi pagoTa 3a 2 4eTBEPTh. https://fioco.ru/

28. | Ompenenenue MOTCHIMATBLHON SHEPTUH TeEJIa. https://fioco.ru/

29. | IloTreHumanbHas SHEPTHS TPH YIIPYT O https://fioco.ru/
negopmaiuu Tei.

30. | Usmepenwue MOTEHIMATBHON SHEPTUU YIIPYT O https://fioco.ru/
nepopMaIuu NpyKUHBI.

31. | IpeBparienus MEXaHHUECKOW SHEPTUU TIPH https://fioco.ru/
KoJiebaHUsAX Tpy3a HampyxkuHe. Perenue
3azad.

32. 3aK0H COXpaHCHHS MOJTHOW MEXaHUYCCKOM https://fioco.ru/
SHEpPruu.

33. | JIaGoparopHas padora Ne3 «lccienoBanue https://fioco.ru/
MpeBpaLEHUI MEXaHNYECKON SHEPTUH MTPU
JBUKEHHUH T'Ppy3a Ha MPYKUHEY.

34. | 3aK0oH COXpaHCHHS YHEPTHH B TEIUIOBBIX https://fioco.ru/
mporeccax

35. [TpuHIum paboTHI TEIUIOBBIX MAaIIH https://fioco.ru/

36. Pemrenue 3agau «3aKOHBI COXpAaHEHUSD. https://fioco.ru/




37.

3aKOHH COXpaHeHI/ISII/IMHy.]IInca H 3Hepr1/u/1.
Pemenue 3amau.

https://fioco.ru/

38. | Ombrtel Pesepdopaa.llnanerapaas Moaenn https://fioco.ru/
aToma

39. | JluneiiuaTbie ONTHYCCKHE CIICKTPHI. https://fioco.ru/
[Tormomenue u UCITyCKaHUE CBETaaTOMaMH.

40. | JluneiuaThie ONTHYECKHE CIICKTPHI. https://fioco.ru/
[Tormomenue u UCITyCKaHUE CBETaaTOMaMH.

41. | CocraB aToMHOTO si7pa. SIIepHbBIE CHITBIL. https://fioco.ru/
DHeprus CBS3M AaTOMHBIX sIJIEp.

42. | Uzotomsl https://fioco.ru/

43. PamgmoakTuBHOCTE https://fioco.ru/

44, PamgmoakTuBHOCTE https://fioco.ru/

45. | DKcnepuMeHTaIbHBIC METO bl PETHCTPALIMH https://fioco.ru/
3apsKEHHBIX YaCTHII.

46. | SlmepHbIe pEaAKIIMH. https://fioco.ru/

47. | KonrpoabHasi padoTa 3a 3 4eTBepTb. https://fioco.ru/

48. | TepmosiiepHbIC PEAKIIHH. https://fioco.ru/

49. | SnepHas sHepreTuka. https://fioco.ru/

50. | Josumerpus https:/fioco.ru/




51.

Jlozumerpus

https://fioco.ru/

52. | Pemienwue 3amau «KBaHTOBBIC SIBJICHUM. https://fioco.ru/
53. | I'eomenTpuueckas cucrema MHpa. https://fioco.ru/
54. | 'enmuoneHTpUYECKasi cCHCTEMa MUpa https://fioco.ru/
55. | ®usnueckas npupojaa mianer CoJHEYHOM https://fioco.ru/
CUCTEMBI.
56. | Maibie Tema COJTHEYHOH CHCTEMBI. https://fioco.ru/
57. | Manbie Tena CoJIHEYHOW CUCTEMBI. https://fioco.ru/
[Tpoucxoxnenne COMHEUHON CUCTEMBI
58. | ®usnueckas nmpupoaa. CoHIA U 3BE3]T https://fioco.ru/
59. | Crpoenue nsBomonus Beenennoit https://fioco.ru/
60. | UToroBasi KOHTpOJIbHasI padoTa. https:/fioco.ru/
61. | HayuHble OTKpBITHS: KaK M 3a4eM JICTAOTCS. https://fioco.ru/
62. IToaroroska k OI'D https://fioco.ru/
63. | TepmosimepHbie peakuuu. Perenue 3amau https://fioco.ru/
64. | 3akoH coXpaHEHHs UMITYJIbCA. https://fioco.ru/
65. | 3akons!l HeroToHa. Perienue 3amau https:/fioco.ru/
66. | IToaroroska x OI'D. https:/fioco.ru/




67. | 3aKOH BCEMUPHOT'O TATOTCHHUSL. 1 https://fioco.ru/
68. | MTorosoe 3aKkperuicHuE. 1 https://fioco.ru/
Bcero 68 https://fioco.ru/
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