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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa o Qu3uke Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHUsl COCTaBl€HA Ha
OCHOBE TMOJIOXKEHUI U TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarensHON mporpammsbl, mnpeactaBieHHbIx B @I'OC OO0, a Takxke ¢ ydérom
benepanbHON pabodveil mporpaMMbl BocTUTaHWS W KoHIENIMU mpernojaBaHus y4eOHOTO
npeamera «Pu3uKay.

Conepxanue  mporpamMMbl 1o (u3uMKe  HampaBlieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TpaMOTHOCTH OOYYarOIIMXCSl U OpraHu3alliio u3ydeHus: GU3UKd Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTU Y4€OHOTO
npeamera B peammsaruu TpeboBanuit I'OC OOO Kk mIaHUPYEeMBIM JIMYHOCTHBIM U
METalpeMETHBIM  pe3yjbTaTaM  OOy4YeHHs, a TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMs.

[IporpamMma o ¢u3KKe ycTaHABIMBACT paclpeielieHne y91eOHOro MaTepurana 1mo rojam
oOydeHus (MO KjaccaM), Ipeajaraer MNPUMEPHYIO MOCIEI0BAaTEIbHOCTh W3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pAa3BUTUS MPEIMETHOTO COJEpPXKAHUS M YYETE BO3PACTHBIX
0COOEHHOCTEM 00yUaroIuXCsl.

[Iporpamma mo Qusuke pa3paboTaHa C IEJIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUHTEII0 B CO3IaHUH padouell MporpamMMel 10 y4eOHOMY MPEAMETY.

du3uka SABISETCS CUCTEMOOOpa3yIOMIMM Ui E€CTECTBEHHO-HAYYHBIX  yUeOHBIX
MPEIMETOB, MOCKONbKY (U3NYECKHUE 3aKOHBI JIeKaT B OCHOBE TMPOIIECCOB U SIBICHUM,
M3y4aeMbIX XUMHEH, Onosoruei, actpoHoMuen u pusndeckoil reorpadueid, BHOCUT BKJIA] B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, TNPEIOCTaBiIseT Haubojee sICHble 00pasilbl
MPUMEHEHUsI HAYyYHOIO METOJa IO3HaHWS, TO €CTh CHoco0a MOJy4YeHHUS JOCTOBEPHBIX
3HAHHUU O MUDPE.

OpHa 13 raaBHBIX 33724 (PU3NYECKOro 00pa3oBaHus B CTPYKType 00I11ero o0pa3oBaHus
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH M HHTEpeca K HayKe y
o0ydJaronuxcsi.

Nzyuyenne ¢u3mkn Ha 0a30BOM YpPOBHE MpEANOiaraeT OBIAJACHHUE CICAYIOIIMMHU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U IOHUMATh OCOOCHHOCTU HAYYHOTO HCCIICIOBAHNUS;

e HMHTEPOPETUPOBATh JAHHBIE M HCHOJb30BATh HAYYHBIE J10KA3aTENIbCTBA MJIS
MOJTyY€HHUS BEIBOJIOB.

Ilemn w3ydennsi pU3MKK Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMPEICICHBI B
Konnenmmu mpenogaBanusi y4deObHoro mnpeamera «®Ddusmka» B 00pa3oBaTENbHBIX
opranm3zanusx Poccuiickoit @enepanuu, peanusyoomux OCHOBHbIE 00LIe00pa3oBaTeIbHbIE
MporpaMMbl,  yTBEpKIAEHHOW pemeHueM Komierun MwuHucTepcTBa  OPOCBEMICHUS
Poccuiickoit @enepanuu (mpotokost oT 3 nexadps 2019 r. Ne [1K-4BH).

Henn uzyuenus: puznkm:

e TMpuOOpeTEeHHEe HWHTEpeca U CTPEMIICHHs] OOYy4YaloIUXCSd K HAYyYHOMY H3YUYECHHIO

MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CITOCOOHOCTEM;



e pa3BUTHE TPEICTABICHWA O HAYYHOM METOJC TO3HAaHUS H (POpMUpPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjibTaTa H3yYECHHs OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opMupoBaHue TIPEACTABICHWH O pOIM (U3UKA A Pa3BUTUA JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHI;

e pa3BUTHE TPEJACTABICHUA O BO3MOXHBIX cdepax Oyaymied mpodecCuoHATBHON
JESITEIbHOCTH, CBSI3AHHOW C (DU3HMKOM, MOJATOTOBKA K JalIbHEWIlIeMy OOY4YEHUIO B
HTOM HANpPaBIICHUU.

JlocTikeHrne J3THX IeJed MmporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHUs 0OECIICYNBACTCS PEIICHUEM CIEAYIOIINX 3a4a4:

e TMpuOOpeTeHHWe 3HAHWK O JAWCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHMYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuoOpeTeHHe YMEHUW OMHUCHhIBAaTH U OOBACHATH (PU3MYECKHE SBICHUS C
MCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUM;

e OCBOCHHE METOJIOB PEUICHUS MPOCTEUIMX PaCUETHBIX 3ajlad C HCMIOJb30BAHUEM
(U3UYECKUX MOJIENICH, TBOPUYECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 3a1a4;

e pa3BUTHE YMEHHUN HAOMIOAATh TPUPOAHBIC SBJICHHUS U BBHINOJHATH OIBITHI,
nabopaTopHble pabOThl U KCHEPUMEHTAIbHBIC HCCIIEOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTETHHBIX TPHOOPOB;

e OCBOEHHEC MPHUEMOB pabOTHl ¢ MHpOpMaUEeH (HUINIECKOTO COICpIKaHUs, BKITIOUAs
UHDOpPMAIIMI0O O COBPEMEHHBIX JIOCTHKEHUSX (U3UKHU, aHAIM3 U KPUTHUYECKOE
OlICHUBaHUE UH(MOPMAITUY;

e 3HAKOMCTBO cO cdepamu MpohecCUOHANBHOM JEATEIbHOCTU, CBS3aHHBIMU C
(U3UKON, W COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX
bu3nyecKoil HayKu.

Ha uzydenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O 00I1IeT0 00pa30BaHMUs

orBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2
yaca B Hedemwo), B 9 kmacce — 102 waca (3 wWaca B HEHEIO).

[Ipennaraemsiii B mporpamme mo ¢u3MKe MepedeHb 1ab0paTOpHBIX paboT M OMBITOB
HOCHUT PEKOMEHJIaTEeNIbHbIN XapaKTep, YUUTEIb JIEJIAeT BHIOOpP MPOBEACHUS J1aOOpaTOPHBIX
paboOT M OMNBITOB € YYETOM HUHAMBUAYAIbHBIX OCOOEHHOCTEH OOy4YaroIIMXxcs, CIHCKa
OKCIIEPUMEHTAJIBHBIX 3aJaHM, TpeajaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa Mo (PU3HUKE.



COAEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3nka u e€ posib B IO3HAHNH OKPYKAKIEr0 MHPA.

@usnka — Hayka o mnpupone. fABneHus npuponbl. PHU3NYECKUE SABICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

®duznyeckue BeNMMYMHBL. M3MepeHune @uanyeckux BelWYuH. PuU3HUECKHe
npudopsl. [lorpemHocts n3mepenuil. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢wusuka u Jpyrve ecTEeCTBEHHbIE HAyKH HM3y4alOT MOPHUPOAY.
EcrtecTBeHHO-Hay4YHBI METOJ MO3HAHUs: HAOJIOJEHHE, MOCTAaHOBKAa HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIEPUMEHT 10 MPOBEPKE TMIOTE3, OObSICHEHNE
HabmogaemMoro apineHus. Onucanne GU3NIECKUX SIBJICHHUNA ¢ TTOMOIIBIO MOJIENIEH.

JHemoncmpayuu.

1. MexaHW4yeckue, TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. @usnueckue NpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHU aHATIOTOBBIM U
U POBBIM TPUOOPOM.

Jlabopamopnsie padbomot u onvimel.

1. OmnpeneneHue LEHbI JeJIEHUs Kbl U3MEPUTENIBHOTO pUoOopa.

2. H3mMmepeHue pacCTOSTHUN.

3. H3mepenue o0bEMa KUAKOCTU U TBEPAOIO TeNa.

4. OmnpeneneHue pa3MepoB MalbIX TEIL.

5. W3mepenune temmeparypbl MpPU HOMOIIM KUAKOCTHOTO TEpPMOMETpa M
JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mcciaenoOBaHMs IO MPOBEPKE TMIIOTE3bI: JANBHOCTH MOJETA
IIapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, YeM OOJblle BbICOTA
mycKa.

Paszneu 2. [lepBoHaya/ibHbIE CBEACHUS O CTPOCHUH BeLeCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepsl. OmnbIThI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrxenue yactuil BemiecTBa. CBsA3b CKOPOCTH JABMKEHUS YACTHI[ C
temneparypoil. bpoyHoBckoe nBwxkeHue, nudpdysua. B3aumopneiictBue yacTHil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHUE ra30B, >KMJIKOCTEH M TBEPIBIX
(kpuctainyeckux) Tel. B3auMocBs3b Mexay CBOICTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

JHemoncmpayuu.

1. HaOmroneHne OpoyHOBCKOTO IBUKEHHUSL.



2. HaGmonenue muddysun.
3. HaOmronenue SIBIICHUH, O0OBACHSIOIINXCS MPUTSHKEHUEM I
OTTAJIKMBAaHUEM YaCTHUII BEIIECTRA.

Jlabopamopnuie pabomot u onvimel.

1. Ouenka JuamMeTpa aTroMa METOAOM PsioB (C  MCHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI O HAOMIOAEHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.
3. OnbIThl O 0OHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO MPUTSAKECHUSL.
Pa3nen 3. /IBH:xkeHMe M B3aUMOeHCTBHE TeJl.
Mexanuueckoe JBHKeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHKCHHE.
Ckopoctb. CpellHsasi CKOPOCTh IPU HEPABHOMEPHOM ABHKEHUHU. Pacuér myTtu u
BPEMEHU JBUKECHHS.
SIBneHne unHepuMM. 3aKOH HWHEPLUHU. B3auMOIEHCTBHE Tell Kak INpPUYMHA
U3MEHEHUS] CKOPOCTM JBWXXEHHMS Tell. Macca Kkak Mepa HWHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€IUHHUIIC
0o0BbEMa BellecTBa.
Cwmita Kak XapakTepUCTHKa B3auMoAeHcTBHS Tesl. Cuna ynpyroctu M 3aKOH
['yka. M3mepeHue cuiibl ¢ MOMOIIbIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUia
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocts. Crnoxxenue
CHUJI, HAIIPABJIEHHBIX MO OJHOW mpsmoill. PaBHoaelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpavuu.
1. HaOmroneHne MEXaHMYECKOTO JBMKEHHS Tela.
2. H3mepeHune CKOpOCTH NPSMOJMHENHOTO IBUKEHUSL.
3. HaOGmtonenue siBieHuss MHEPIUU.
4. HaOmroneHnve u3MeHeHUs CKOPOCTU MPU B3aUMOICUCTBUH TE.
5. CpaBHEHHME MacC MO B3aUMOJACHCTBUIO TEJL
6. Cro)keHue Cul, HalpaBJICHHBIX 110 OJTHON MPSIMOIA.
Jlabopamopnsie pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBMXKEHHUS (IIApUKA B KUJKOCTH,
MOJIEJIY AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK J1ajiee).

2. Ompepnenenrie CpeIHEN CKOPOCTH CKOJIbKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOU TTIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, TEMOHCTPHUPYIONINE 3aBUCHMOCTBH pacTshKeHHS (medopmarin)
NPY>KUHBI OT MIPUI0KEHHOMN CUIIBIL.

5. ONbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
BEca TeJa M XapakTepa CONMPUKACAIOUIUXCS TOBEPXHOCTE.

Paznen 4. laBiieHue TBEPABIX TeJL, dKMAKOCTEH U ra30B.



JaBnenue. CrnocoObl yMEHbIIEHUSI M YBEIMYEHUS AaBieHus. JlaBneHue rasa.
3aBUCHMOCTh JaBJICHHUS raza OT 00béMa, Temmeparypsl. llepemaua naBieHHS
TBEPABIMHU TEJIAMH, JKUJIKOCTAMM M Traszamu. 3akoH [lackams. ITHeBmarnueckue
MalIMHbl. 3aBUCUMOCTb JABJICHHUS XUAKOCTH OT IIyOuHBbl. ['HapocraTmueckuii
napagokc. Coolmiaromuecs: cocyibl. [ nipaBinueckue MeXaHu3Mbl.

Atmocdepa 3eminn u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHMS
BO3nymrHONW o0onoukn 3emun. OmbiT Toppuuemm. M3mepenune aTrmocdepHOTO
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EpHOro AAaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHUs aTMOC(EPHOTO TABICHHUSL.

JlericTBue KUOKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJIO. BeITamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.
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3aBHUCUMOCTb JAaBJIEHUA ra3a OT TEMIEPATYPBHIL.

Ilepenaya naBneHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs cocyabl.

['mnpaBnuueckui mpecc.

[IposiBnenue qeicTBUA aTMOCPEPHOTO JABICHHUSL.

3aBUCHUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTh
TeJa ¥ IIJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.
YcnoBue I1aBaHus TEJ: IJIaBAHUE WM IIOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOLIEHHUS IUNIOTHOCTEN TEJIa U KUIKOCTH.

Jlabopamopnsie padbomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH BecCa Tella B BOJAE OT 00bEMA MOTpyKEHHOM B
KUAJKOCTh YaCTH TEJA.

OnpeneneHre  BBITAIKMBAIOIIEW  CHJIBL, JEHCTBYIOLIEH Ha  TEJo,
IIOIPYKEHHOE B )KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUIIBI, ICVCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTH  BBITAJIKMBAOIIEN  CHIIBL,
JEUCTBYIONIEH Ha TEJIO B IKUIKOCTH, OT 00bEMa MOrpYyXKEHHOU B
KUJKOCTb YaCTH T€JIA U OT IIJIOTHOCTH KUJIKOCTH.

KoncTpynpoBanne apeomeTpa WJIM KOHCTPYMPOBAHUE JIOAKH U
OIIPENICIIEHUE €€ TPY30NIOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. JDHeprus.

Mexanudeckas padota. MOIIHOCTb.

[TpocTeie MexaHM3MBL: pblyar, OJIOK, HaAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl peruara. llpuMeHeHue mpaBuja paBHOBECHS phlyara K OJIOKY.



«3onoroe mnpasuno» MexaHuku. KIIJ mnpocteix wMexanunsmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckass 3Heprus. KunHernueckas ¢ IMOTEHUUAJIbHAs HHEPrUs.
[IpeBpaiieHre OIHOTO BUIA MEXaHUYECKON DHEPIUH B APYroil. 3aKOH COXPAaHEHHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomout u onvimeol.

1. Omnpenenenve pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBM)KCHUM Tella

110 TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue yCcOBH paBHOBECUS pblyara.
3. Usmepenue KIIJI HaKIIOHHOM MIIOCKOCTH.

4. I/I3y‘-ICHI/I€ 3dKOHAa COXpPaHCHUA MEXaHUYECKOU 9HCPI'NH.
8 KVIACC

Pa3zneu 6. TenuioBbie siBJICHHA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKO TEOPUU CTPOECHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTrO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHUNA BEIIECTBA.
Kpucramnmaeckue u amopdusie tena. OObsCHEHUE CBOICTB T'a30B, KUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJIO)KEHUN MOJEKYJSIPHO--KHHETUYECKONH TEOPUHU.
CMaurBaHNe U KalWUIIPHBIE sBICHUS. TeIIoBoe pacliupeHUe U CKaThe.

Temneparypa. CBs3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHUS
gactuill. BuyTpenusisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH OSHEPTUu:
TerIonepeaaya " COBEPILECHUE paboTHlL. Bunbl TEIJIONEepEauHn:
TEIJIONPOBOAHOCTD, KOHBEKLUS, U3ITyUYCHHUE.

KonnuectBo TemnoTel. YenbHasl TEMIOEMKOCTh BelIECTBa. TemnooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. IlmaBienune w
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIeNbHasg TEIJIOTa IUIABJICHHUS.
[TapooOpazoBanne u konaeHcauus. Mcnapenue. Kunenuwe. YaenpHas Temiora
napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpaTypbl KHUIEHHMS OT aTMoc(epHOro
JTABJICHUSL.

BrnaxxHocTh Bo3ayXa.

DHeprus TOIUIMBA. Y IebHas TEIUIOTa CTOPaHUsL.

[Tpunuuner padotel TemioBbix aurarened KIIJ TemmoBoro asurarens.
TennoBble IBUTATENU U 3aIMTA OKPYKAIOIIEH CPEIbl.

3aKOH COXPaHEHHUs U MPEBPALLEHUS YJHEPTUHU B TEILUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. HaGmoneHune OpoyHOBCKOTO JBUKCHHUS.
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Ha6mronenue mudysun.

HaOmroieHue siBIIeHUH CMauyuBaHUs U KaITWUIAPHBIX SBIICHUI.
HaOmroaeHne TerioBoro pacmpeHus Tel.

V3MeHeHre NaBieHHs Tra3a NMPU W3MEHEHWH O00bhEMa M HArpEeBaHWUU WITU
OXJTXKICHUU.

[TpaBwmiia u3MEpeHHs TEMIIEPATYPHI.

Buner Terutonepenaym.

OxJakIeHUE MPU COBEPIIICHUHU PaOOTHI.

HarpeBanue rnpu coBepieHUN paOdOThI BHEIITHUMH CHJIAMH.

. CpaBHEHHE TEIUIOEMKOCTEMN PA3JIMYHBIX BEIIECTB.

. Habmoienue kumnenusl.

. HabmroieHue mocTosiHCTBa TEMITEpaTyphl IIPH IJIaBIECHUU.
13.

Moenu TEMIIOBEIX ABUTATEIIEH.

Jlabopamopnuie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI MO OOHAPYKEHUIO IEUCTBHSI CHUIT MOJIEKYJISIPHOTO TIPUTSKEHUSL.
OMnBITHI 110 BBIPAIIMBAHHUIO KPUCTAIJIIOB OBAPEHHOM COJI WJIM caxapa.
OnbITel 110 HAOJIOAEHUIO TEIUIOBOI'O PACHIMPEHUsI T'a30B, KUAKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue AaBIeHUS BO3AyXa B Oa/JIOHE IITPUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABIEHUS BO3yXa OT €ro
00BEMa 1 HarpeBaHUS WA OXJIAXKICHUSI.

[TpoBepka TMITOTE3bI TMHEHHONW 3aBUCUMOCTH JUTUHBI CTOJIOMKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenue wu3MeHEHHsS BHYTPEHHEW OHEpPruu Tejla B pe3yJibTare
TEeIUIonepeauu U padoThl BHEITHUX CHUJL.

UccnenoBanue siBICHUS TEIIO0OMEHA MPU CMEIIMBAHUHU XOJIOJAHOU U
ropstYer BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI,  IMOJIYYEHHOTO  BOJAOM  MIpHU
TEIJI000MEHE C HArPEThIM METAJUTMYECKUM ITUIUHAPOM.

Ornpenenenue y1eIbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCIapeHusl.

Onpenenenrne OTHOCUTEIBHOM BIAKHOCTH BO3AyXa.

Onpenenenue y1eIbHOM TEMIOTHI IUIABIEHUS JIb/IA.

Pazges 7. DiiekTpruecKkre 1 MATHUTHbIE SIBJICHHA.

Onektpusanus Ten. JIBa poaa 3NEKTPUYECKUX 3apsaoB. B3anmopneincrteue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCHUMOCTh CHIJIBI  B3aMMOJIEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSAJ0B U PACCTOSHUS MEXY TEIaMH).

Onekrpudeckoe mnose. Hanpsox€HHOCTh anexTpuyeckoro mnons. [IpuHiun
CYNEPIIO3ULINH JIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKANA 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
IIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS JIIEKTPUUYECKOIO TOKA.
VICTOYHUKH TOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass unenb. Cuna  TOKa.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHnEe NPOBOJHUKA. Y IEIBHOE COIPOTUBIIEHHE BEMIECTBA. 3akOH OMa
IU1s ydacTka uend. [lociieroBarenbHOE U apaljiebHOE COCIUHEHUE ITPOBOJIHUKOB.

PaGora M MOIIHOCTH 3NeKTpUYECKOTo ToKa. 3akoH J[xoyns—Jlenua.
DNeKTpUYECKHe LENU U MOTPEOUTENN IEKTPUUECKOU sHEprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEWCTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe 1oje 3eMIIM U €ro 3HaYeHUE JUIs )KU3HHU Ha 3eMIle.
OneiT  Opcrega. MarHutHoe 1oJIe  3JIEKTpUYecKoro Toka. [IpuMeHeHue
JIEKTPOMArHUTOB B TEXHUKE. JIeICTBHE MarHUTHOTO IOJIL HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSHHOIO TOKA. MCIoOnp30BaHME JIIEKTPOJBUTATENEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnebitel @apajnes. SIBneHUe 3IEeKTpOMAarHUTHOW MHAYKIUU. [IpaBuio Jlenna.
DIeKTpOreHepaTop. Crioco0Oml IIOJIyYEHUS IEKTPUYECKON DHEPIUH.
DIIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

emoncmpauyuu.

DIIeKTpU3aLHKS TEIL
JIBa poza aNEKTPUUECKUX 3apsAI0B U B3aUMOJCHCTBUE 3aPSHKCHHBIX TEIL.
Y CTpOUCTBO U ACHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHYKIIS.
3aKOH COXpaHEHUS JJIEKTPUUECKUX 3aPAI0B.
[IpoBOOHUKY U TUANEKTPUKH.
MonenupoBaHU€E CHIIOBBIX JINHUM AJIEKTPUYECKOTO MTOJIS.
M cTOYHUKY IOCTOSHHOIO TOKA.
JIEHCTBUSA DIIEKTPUIECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KHJIKOCTH.
. 'a30BbIM pa3psn.
. U3mepenune Cuitbl TOKa aMIepMeTPOM.
. I3MepeHne a1eKTpUYeCcKOro HanpsiKEHUs: BOJIbTMETPOM.
. PeocTaT 1 Mara3us conpoTUBIICHH.
. B3auMopeicTBre NOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHHS ITOJI0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHyue MarHUTHBIX ITOJIEN IOCTOSSHHBIX MATHUTOB.

OmneiT Opcrena.

MarsauTtHOE 1oJie TOKa. DJIEKTPOMATHUT.

JIeliCTBME MarHUTHOI'O IIOJI1 HAa IIPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue ABIEHUS JIEKTPOMarHUTHON WHTYKLIHH.

OmnbiTer @apages.

3aBUCHMOCTb HAIIPaBJIICHUS WHIYKLIMOHHOIO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOMIOACHUIO DJIGKTPH3AllUM TEN HHAYKIHEH U TIpH
COMPUKOCHOBEHUH.

UccnenoBanue nEUCTBHUS AIEKTPUYECKOTO TOJII HA NPOBOJAHUKA U
JIADJIEKTPUKHU.

Co6opka u mpoBepKa paboThI JIEKTPUICCKOM TSN TOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HapsiKEHUsI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEpe3 PE3UCTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HATIPSKEHHUS HA PE3UCTOPE.

OnpITHI, JIEMOHCTPHUPYIOILINE 3aBUCHMOCTD AJIEKTPUYECKOTO
COINPOTUBJICHUS MPOBOJAHUKA OT €ro JIMHBI, IUIOMIAJAM TONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mnpaBuia CHOKEHUS HANPSIKCHUN MpU MOCIEAOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia [Jid CWJIBI TOKAa MNPH MapauieIbHOM COEAUHEHUHU
PE3UCTOPOB.

Onpenenenue paboThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  DJIEKTPUYECKOIO  TOKA, BBIACIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO 4epe3 JIaMIO4Ky, OT
HanpsHKEHUS Ha HEM.

Omnpenenenne KIIJI mHarpeBarens.

HccnegoBanne MariuTHOTO B3aUMOJICHCTBHS IIOCTOSHHBIX MarHUTOB.
N3ydeHue MarHUTHOrO TMOJI  TOCTOSHHBIX MAarHUTOB IpU  MX
00BbETMHCHUH U Pa3/ICJICHUH.

HccnenoBanue neiCTBUS AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKAd C TOKOM M MarHuTa OT CHJIBI TOKa M HalpaBJ€HUS TOKa B
KaTyIlKe.

18. M3yuyeHue elicTBYUSI MAarHUTHOTO T10JIs1 HA IIPOBOJHMK C TOKOM.

19. KoncTpynpoBanue u usyueHue padboThl HJIEKTPOABUTATEs.

20. 3mepenne KII/] 35eKTpoABUTaTebHONM YCTAHOBKH.

21. OnbITEL IO MCCIEIOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUsS M HaIpaBiICHUS WHIYKIUOHHOTO
TOKa.

9 KITACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBmkeHuE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOIO0 JBWKEHHUS. PaBHOMEpHOE MpPSAMOJIMHENHOE
nBrkeHue. HepaBHomepHoe npsiMONMHENHOE JBUKeHUE. CpelHsis 1 MTHOBEHHAs
CKOpOCTb TeJia TP HEPAaBHOMEPHOM JIBHXKCHUU.

VYckopenue. PaBHOyckOpeHHOE NpsMOJIMHEHHOE nBrkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anues.

PaBHOMepHOE ABMKEHHE O OKpYKHOCTU. [lepmon u yactora oOpareHHs.
JIuneiHas u yrioBas CKOPOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Iepseiit 3akoH Herorona. Bropou 3akoH Herotona. Tperuit 3akoH HeroToHa.
[IpyHLIMT CyNEPIIO3UIINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJIHOTO
najgenus. J[Bmxenue ruiaHeT BOkpyr Cousnina. IlepBas kocMmuueckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue marepuanbHOi TOukd. AOcomoTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3meHenne umnyiibca. IMIynbC Cuiibl. 3aKOH COXPAHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabota W MoIIHOCTh. PaboTa cui TAKeCTH, YHNPYrocTH,
TpeHus. CBs3b dHEpruM U padoThl. [loTeHIMANBEHAS YHEPTHS TeNa, TTOTHITOTO Ha
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHas SHEPTUs CKATOM MpYyKUHbl. KuHeTnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHWYECKOU
SHEPIUH.

Jemoncmpauuu.

1. HabGnrogeHue MexaHHMUeCKOTro JIBMXKEHHSI Te€Jla OTHOCUTEIBLHO Pa3HbIX Tell

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

CpaBHeHUE MyTe W TPACKTOPHUM JBWXKEHHS OJHOIO M TOrO XK€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSMOJIMHEMHOTO IBUKEHUSL.
Hccnenosanue Npu3HakoB PaBHOYCKOPEHHOI'O JBUKEHUS.

Habntoienue qBrKeHMs Te1a o OKPyKHOCTH.

Habumoienne MexaHN4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CHCTEME OTCUETa
«Tenmexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCHUTENFHO KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHMS T€Ja OT MACChl Tejla U JACHCTBYIOLIEH Ha HETO
CHJIBL.

Habutoienue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUM TEIL.

N3meHenne Beca Tena npyu yCKOPEHHOM JABUKEHUN.

Ilepenaya umiysbca pyU B3aUMOJEHCTBUU TEIL

[IpeoOpa3oBanus 3HEPrUU IPU B3AUMOACHCTBUHU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYT'OM B3aNMOJICHCTBHH.

CoxpaHeHHe UMITYJIbCa TPU a0COJIFOTHO YIIPYTOM B3aUMOJECHCTBHH.
HabGumroienne peakTHBHOTO JIBUYKCHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH MTPU CBOOOTHOM A ICHUH.
CoxpaHeHHe MEXaHUYECKOM S3HEPTUU IIPH JIBHKEHUH Tea I0J IEUCTBUEM
IIPYKUHBL

Jlabopamopnsie padbomot u onvimeol.

1.

KoHcTpynpoBanue TpakTa I pa3roHa W JAIBHEHIIETO PaBHOMEPHOTO
JIBDKEHUS IIApUKA WA TETIEHKKU.

OmnpeneneHue cpelHEW CKOPOCTU CKOJBKEHHS Opycka WM JIBUKCHUS
HIapyKa o HaKJIOHHOM IIOCKOCTH.

Onpenenenrue yCKOpPEHHs Tejla MpPU PABHOYCKOPEHHOM JIBIDKEHHH TI0
HAKJIOHHOU TTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTHA TYTH OT BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 HaYaIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TP PABHOYCKOPEHHOM JBMXKEHUU 0€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCSATCS KaK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MMPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKCHHUS OT  CHUIBI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenre k03 HUIIUEHTA TPEHUSI CKOIBKEHUS.

Ornpenenenne :KECTKOCTHA NPYKUHBI.

Omnpenenenre pabOTHI CUIBI TPEHUS TIPU PAaBHOMEPHOM IBIDKEHUU TeEIa
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenre padOTHl CWIBl YINPYrOCTH TMpPU MNOIBEME TIpy3a C
WCITOJIb30BaHUEM HETIOIBMXKHOTO U ITOJABMKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHUS SYHEPTUM.

Pa3nen 9. Mexannveckue KoJ1e0aHMsi U BOJHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUM: TEPUOI,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPruu MpH KoJaeOaTeIbHOM JBUKCHUU.

3aryxatomue — kosneOaHws.  BeiHYX7AeHHBIE — KoneOaHus.  Pe3oHaHc.
Mexannueckue BodHBL. (CBOHMCTBA MEXaHWYECKUX BOJIH. IIpoposibHblE U
MONEpEYHbIe BOJHBIL. J[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHUSI.
MexaHnuecKkue BOJIHBI B TBEPAOM TeJe, CEUCMUUYECKHUE BOITHBI.

3Byk. I'pomkocTh 3Byka M BbeIcoTa ToHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpavuu.

1. Habmronenue xonebaHuil Ten moja ACHCTBHEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTHU 1 Ha TIPY)KUHE.

HaGnronenue BeIHYXICHHBIX KOJICOaHUI U pe30HaHCA.

Pacnpoctpanenue npooJibHBIX U MOMEPEUHBIX BOJIH (Ha MOJIETH).

Habmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

./Iaﬂopamopubte pabomul u onvimel.

1. OmpeneneHue YacTOThI M TEpHoJa KoJeOaHUHW  MaTeMaTHYECKOTO
MasITHHUKA.

2. OmnpeaeneHre 4acTOThI M TIeproaa KoJieOaHUH MPYKUHHOT'O MasSTHHUKA.
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3. HccnenoBaHue 3aBUCUMOCTH eproia KOieOaHU MOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH IEPUOAA KOJIEOaHUH IPYKUHHOTO MasiTHUKA
OT Macchl Ipy3sa.
5. IlpoBepka HE3aBUCHUMOCTH MEPHOJA KOJEOAHUU Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OnbITBl, JEMOHCTPHUPYIOLIME  3aBUCUMOCTh  Ilepuojia  KoseOaHMit
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTH MPY>KUHBI.
7. W3MepeHue ycKopeHHUs: CBOOOHOTO TaICHUsI.
Paszgeu 10. DiaeKTpoMarHuTHOE M0JI€ U 3JIEKTPOMArHUTHbIE BOJIHbI.
ONEeKTPOMarHMTHOE  IOJIe.  ODJIEKTpOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkanma »3M€KTpOMarHUTHBIX BOJH. Vcnonp3oBaHUe
3JIEKTPOMATrHUTHBIX BOJIH JJI COTOBOM CBSI3U.



DJIeKTpOMarauTHas npupoga ceera. CkopocTh cBeTa. BOHOBBIE CBOWCTBA
CBeTA.

emoncmpauyuu.

1. CBONCTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomot u onvimel.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

tenedoHa.

Paznen 11. CBeroBbIe sIBJICHUS.

JlyueBas MOJEJIb CBeETa. HUctounnkn CBeETAa. [IpssmonuueiiHoe
pacnpoctpaHeHnue cBeta. 3atMeHus ConHua u JIynel. Otpaxkenue cera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. I[lomHoe BHyTpeHHEE
OTpakeHUEe cBeTa. lMchnonap30BaHUME TIOJHOTO BHYTPEHHErO0 OTpakKeHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xom mayuwedt B smnH3e. Onthueckass cucrema Qoroarnmnapara,
MUKpOCKONa M Teneckona. ['ma3 kak onruueckas cucrema. BiIM3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ricniepcusi cBera.

JHemoncmpayuu.

[IpssMonMHEHOE PacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonydenue n300pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceerta.

Onrtuyueckuii CBETOBO/.

Xon mydei B coOnparomeii TuH3e.

Xoa a1yden B pacCeUBAIOLIEH JINH3E.

[Tonyuyenue nzoOpaxeHu ¢ TOMOIIBIO JTUH3.

[Tpuniun nevictBus poroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopens riasa.

11. Paznosxenue 6enoro cBeTa B CIIEKTD.

12. [Tomydyenue 6emoro cBeTa MpH CIIOKEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomot u onvimeol.

1. UccnenoBanue 3aBUCMMOCTH yIjla OTpa)K€HUs CBETOBOTO Jiydya OT yrja
naJCHUsl.

2. M3yuenue xapakTepucTUK U300paKeHUS MPEIMETa B INIOCKOM 3€pKaie.
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3. HccnenoBanue 3aBUCUMOCTH yrija npeaIoMIICHHA CBETOBOI'O JIyda OT yIJiad
MaacHUA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. llonyyenue nzo0paxxeHuii ¢ MOMOILbIO COOUPAIONICH JTNH3BI.
Omnpenenenne GOKyCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI COOMpAIOIIeit
JIMH3BL.

6. ONBITHI IO PA3JIOKEHHUIO OEJIOT0 CBETA B CHEKTP.

7. OnbITHI IO BOCHPHUATHUIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUH Yepes3
L[BETOBBIC (DUIIBTPHIL.

Pa3nen 12. KBanToBbI€e SIBJICHHUA.

OmnbiTel Pesepdopna u nnanerapHass moaenb aroma. Moaens atoma bopa.
Hcnyckanne u noriomeHue ceera aroMmoM. KBanTel. JInHenyaThIe CIEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 raMma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas Mogenbs aromHoro sgpa. HWsorombel.  PaanoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnazga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOIO M MAacCOBOTO YHCE].
OHeprust CBSA3M aTOMHBIX saep. CBA3b Maccel U dHepruu. Peaknmm cuHTE3a H
nenenus saep. crounnku s3ueprun ConHa v 3BE3 1.

AnepHas sHepreTuka. J[eMCTBUS paJMOAKTUBHBIX H3JIyYEHHM Ha JKHUBBIC
OpraHU3MBl.

Jemoncmpauuu.

1. CnexTpsl U3TyYEHHUS U HOTJIOIICHHUSI.

2. CHexTpsl pa3IUYHbIX I'a30B.

3. CrekTp BoJopoaa.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. Pa0ota cuérurka MOHU3UPYIOIIHUX U3ITYyUEHUI.

6. Perucrtpanus u3inyyeHus NpUpOIHBIX MUHEPAJIOB U TPOYKTOB.

Jlabopamopnsie pabomout u onvimeol.

1. HaOmroneHue CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSL.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE DHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (o gotorpadusim).

3. U3mepenue painoakTUBHOTO (hOHA.

IHoBTOpHUTEIHLHO-0000IA0IMIT MOTYJIb.

[ToBTOpHUTENHHO--0000IIAIOIIII MOy Th TIPEIHA3HAYECH ISl CUCTEMATH3AIIH
U o0O0OmIeHHs]  MPEAMETHOIO  COJEp)KaHWsS W ONbITa  JIEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUU BCETrO Kypca (PU3UKHU, a TaKXKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1Mo (Gu3uKe i 00ydaroImuxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpeIMeT.

[Ipy M3y4eHUN NAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUTAHUPYEMBIX  PE3yJabTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHUE HAy4YHBIX METOIOB HCCIEAOBAHUS



SBIIGHUW TPUPOABI U TEXHUKHU, OBJAJCHUE YMEHUSIMHU OOBACHATH (PUINYECKHUE
SIBJICHUSA, IIPUMEHSS TIOJIyYEHHBIC 3HAHMSA, pEIIaTh 3aJadd, B TOM YHUCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHIMIIMAIBHO AEATEIBHOCTHBIM XapakTep NAHHOIO pasfesa peanu3yercs
32 c4€T TOro, uro OOydYaloIluMecs BBINOJHIIOT 3aJaHusl, B KOTOPBIX WM
IIPEJIaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3nYecKue BICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HayUYHbIE METO/Ibl UCCIIEIOBAHUS (PU3MUECKUX SIBICHUN, B TOM
YUCIIE AJISI IPOBEPKU THUIIOTE3 U MOJTYYECHUS TEOPETUUECKHUX BBIBOJIOB;
OOBSICHATh HAy4yHblE OCHOBBI HauOOJie€ BaXKHBIX JOCTHMIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, MTPAKTUYECKOTIO UCITOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIHUH.



IHINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA HIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

HByLIGHI/IC (1)I/IBI/IKI/I Ha YPpOBHC OCHOBHOI'O O6IHCFO 06p2130BaHI/IH HaIIpaBJICHO

Ha JIOCTMXKEHHE JIMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTATOB.

B pesynbrate n3ydeHnus QUMK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y obydarorierocss OyayT copMHUPOBAHBI CIECIYIONTNE TUIHOCTHBIE PE3yJIBTATHl B
JaCTH:

1) naTPpHOTHYECKOTr0 BOCTINTAHUS:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3znyecKoil HayKu;

— IIECHHOCTHOE OTHOIIIEHUE K JOCTHKEHHUSIM POCCUNCKHUX YUEHBIX--(DU3NKOB;

2) rpaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYMMBIX
M O3TUYECKUX TpoO0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTUKEHUN (PU3HUKY;

— OCO3HaHUE BAXKHOCTH MOPAIBHO--3TUYECKUX HPHUHIMUIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTMYeCKOro BOCIIMTAHMSI:

— BOCIIPUSITUE ICTETHYECKUX KadyeCTB (PM3MYECKOW HAyKH: €€ rapMOHHYHOIO
MIOCTPOEHUSI, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

— OCO3HaHME ULEHHOCTH (PU3MYECKOM HAyKH KaK MOILIHOTO HWHCTPYMEHTa
[IO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUW, BaXKHEHUIIEH COCTABIIAIOLICH
KYJbTYDBI;

— Ppa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K HCCIEA0BATEIbCKOM
JESITeIbHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbSl U IMOLHMOHAJIBLHOTO 0JIAT OOy YHS:
— OCO3HAaHME IIEHHOCTH Oe30macHoro o0pas3a >XM3HH B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTH IIpaBWJI OE30MacHOr0 IOBEACHMUS Ha
TPAHCIIOPTE, Ha JIOPOTaxX, C INEKTPUUYECKUM U TEIJIOBBIM OOOPYJOBaHHEM B
JOMAIIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA pEQIEKCHH, TMPHU3HAHHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeIbLHONM OpraHu3alliy, Topoja, Kpas) TEXHOJOTHYECKOU |



COIMAJIbHON HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIC W (DUIUICCKUX
3HAHUM;

e — HHTEPEC K MPAKTHICCKOMY U3YUCHHIO TIPO(eccHii, CBSI3aHHBIX C (U3UKOI;

e 7)3K0JIOrMY€eCKOr0 BOCIIMTAHMSI:

e — OpHCHTAIMS HA NPUMEHCHHE (PU3MYECKUX 3HAHUHN IS pelieHdus 3a7ad B
o0JlacTH OKpYy’Kalollled Cpejbl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOYKHBIX ITOCIIEJICTBUN I OKPY’KAIOIIEH CPEBI;

e — OCO3HaHHE IJI00AJILHOIO XapakTepa SKOJIOTHYECKHX MpoOjaeM M IMyTed HX
pelICHHUS;

e 8) amanTanuu K HU3MEHSIIMMCH YCJIOBHSM COLHUAJBHOW M NMPHUPOAHOM
cpeabl:

e — TIOTPEOHOCTH BO B3aMMOJCHCTBUM TIPU BBITIOJHEHUHU MCCIICAOBAaHUN H
MPOCKTOB ()U3WYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTruX;

e — TIOBBIIICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JIeSITeIIbHOCT;

e — MOTPEOHOCTH B POPMUPOBAHUHN HOBBIX 3HAHHI, B TOM YHCIIe (POPMYITHPOBATH
WJIeU, TIOHATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHUM HOBBIX (PUIMUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBISTH B3aUMOCBSI3U TPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHNEM (HU3UYCCKUX 3HAHUH;

e — OIICHKAa CBOUX JCUCTBUM C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeay,
BO3MO>KHBIX TJI00aJIBbHBIX TTOCJICICTBHI.

METAIIPEIMETHBIE PE3YJIBTATDHI

B pesynapTaTe OCBOCHHS TpOrpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus y odydJaromierocs 0yayT chopMUpOBaHBI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAJIbHBIE YUeOHBIC IEUCTBYS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBbIC  y4eOHBIE  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAITbHBIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

Ba3oBble Jijoruyeckue aeicTBHA:



BBEISIBIIAITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(stBIEHU);

yCTaHABJIMBATh CYMIECTBEHHBIA MPU3HAK KJIACCH(PUKAIIMKA, OCHOBAHUS IS
0000111eHUs ¥ CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTHU U MIPOTHUBOPEYUS B pACCMAaTPUBAEMbIX (haKTaXx,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBIISITh MTPUYMHHO--CJICICTBEHHBIC CBSI3U TMPU H3YYEHUH (PU3UUYECKHUX
SIBJICHUM W TPOIIECCOB, JIeTIaTh BBHIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bI O B3aMMOCBSI3IX
(bU3UYECKUX BEJINYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMOCO0 pelieHus ydeOHoM (u3nyeckomn
3amaun (CpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciieqoBarejibCKkue AeiCTBUA:

MCII0JIB30BATh BOIIPOCHI KAK UCCIEA0BATEIILCKUI HHCTPYMEHT ITI03HAHHUS;
IIPOBOJUTH 10 CAMOCTOSITENBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
du3nYeCKUit IKCIEPUMEHT, HEOONBIIOe HCCIeI0BaHHEe (PUIUIECKOTO
SIBJIICHUS;

OLICHMBAThb Ha NPUMEHUMOCTb U  JIOCTOBEPHOCTh HH(OpMaIHIO,
NOJIYYEHHYIO B XOJI€ UCCIICJOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBaTH 000OIIEHNS U BBIBOABI 110 pe3yibTaTaM
POBEIEHHOTO HAOIIOAEHUS, OTIbITA, HCCIICOBAHUS;

IPOTHO3UPOBAaTh BO3MOXXHOE  JalbHEWIlIee pa3BUTHE  (PUINYECKHUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh PENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora c undgopmanmeii:

IPUMEHSATh PA3IUYHbIE METOJbl, HHCTPYMEHTHI M 3aIIPOCHl MIPU MOKUCKE U
orOope MH(pOPMaLUU WM JAHHBIX C Y4YETOM IMPENIOKEHHOW y4eOHOi
¢duznueckoil 3a1auy;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM TpEICTaBICHHS;

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIBbHYIO (QOpMYy MpPEICTaBICHHUS
uHopMaIllUl W WUIIOCTPUPOBATH pelIaeMble 3aJadyd  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HTHOU rpadukoi U uX KOMOMHAIIMSIMHU.

KoMMmyHuKaTHBHbBIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS:

B XOJIe OOCYXKIEHHUs Yy4eOHOro Marepuaia, pe3ysIbTaToB J1abopaTOpPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI
BBICKA3bIBaTh HJIEH, HAIICJICHHBIC Ha PEIICHUE 3aJa4ud M TOJJIep)KaHHE
0J1aroKenaTeabHOCTH OOIIEHHUS,



COMNOCTAaBIIATh CBOM CYXKIEHUA C CYXICHUSMH JIPYyTUX YYaCTHHKOB
Juanora, oOHapyKUBaTh Pa3IUYHE U CXOACTBO MO3UIIHIA;

BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEJCTABIATh PE3YIIbTaThl BHIIIOJHEHHOTO (PU3UYECKOTO ONbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W  HUCHOOJb30BaTh  IpPEUMYIIECTBA  KOMaHIHOM U
WHANBUAYyAIbHONH pabOThl MPH PEIIEHWH KOHKPETHOM (PU3NYECKOM
pOOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh JEUCTBUSA
no €€ JOCTI)KEHHIO: pachpelesiaTh poju, OO0CYXIaTh HPOLECCH U
pe3yibTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOIBKUX JIFOACH;
BBITIOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAUECTBEHHOTO pe3ysbTara 1o
CBOEMY HAIMPABICHUIO M KOOPAWMHHUPYS CBOM JACHCTBUS C APYTHMH
YICHAMHU KOMaH/bL;

OLICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOUIMI NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJISITHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

Camoopranusanus:

BBISIBJISITh NMPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYHOIUX
JUTS petieHus] PU3NYECKUX 3HaHUM;

OpPHUEHTHPOBATbCA B  Pa3IUYHBIX MOJAXOJAaX MPHUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, NMPUHATUE PEUIEHUS B TPYIIE, NPUHIATHE pEUICHUI
TPYIIOi);

CaMOCTOSTEJIbHO COCTAaBJIATh AJITOPUTM pelIeHus] (PU3NYECKOH 3a1aun WK
IUTaHAa MCCIIEOBAHUS C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHUI;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIL, AMOIMOHAJILHbIN MHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMy U NpeaiaraTh IiaH €€ N3MEHEHNS,
OOBSCHATh NPUYMHBI  JIOCTHXKEHUS  (HEAOCTHXKEHHS)  PE3yJIbTaTOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B AEATEIBHOCTH (B TOM YHUCJIE B XOJI BBINOJHEHUS
(U3NYECKOr0 HUCCIEJOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTyalllil, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUAM;

CTaBUTh Ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



IPU3HABAaTh CBOE MPaBO HA OMIMOKY MPH PEIIEHUU (PU3NYECKUX 3a7a4 WIIN
B YTBEPKJICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTrOTO.

IMPEAMETHBIE PE3YJIBTATBI

K xonIty oOyueHust B 7 KJiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHSATHS:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUA,
HAOJFOICHUE, DKCIICPUMEHT, MOJENb, THIOTE3a, CIUHHUIIEI (PU3NUECKHUX
BEJTMYMH, aTOM, MOJIEKYyJa, arperaTHbIe COCTOSIHHS BeliecTBa (TBEpIOE,
KUJKOE, Tra3000pa3HOE), MEXAaHWYECKOE [JBHKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, PSIMOJIMHEWHOE), TPAEKTOPHSI, PABHOICUCTBYIOIIAS CHUJIA,
neopmanms (ynpyras, IIacTH4YecKasi), HEBECOMOCTb, COOOIIAOIIHECS
COCY/IBI;

pasnuyath sBiIeHUsA (Auddy3usi, TEIIOBOS ABMKCHUE YACTHIl BEIICCTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JBIDKCHHWE,  HWHEPIHS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHUs, Mepeiaya JaBJIeHUs TBEPIBIMU TEIAMHU, KUJKOCTIMU U Ta3aMH,
aTMOc(pepHOE JMaBJICHHE, TUIABaHUE TEJ, MPEBPAIICHUS MEXaHWYECKON
SHEPTHUH) MO OMHMCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUC;

pacro3HaBaTh MPOSIBJICHUE H3YyYEHHBIX (U3UYCCKUX  SBJICHHA B
OKpY’>KalollleM MHpEe, B TOM 4YHCiIe (PU3UYECKHUE SIBICHUS B MPHUPOJIE:
IpUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KHUBOW M HEKHUBOU
NpUpoje, JACHCTBHE CHUIBI TPCHHS B TPUPOJEC W TEXHHUKE, BIIUSHUC
aTMOC(EPHOTO MaBJICHHUS Ha XKUBOW OpraHW3M, TUTABaHUE PHIO, PhIYard B
TEeJIe YeJOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3UUECKUX SIBICHHUIA;
OMHCHIBATh U3YUYCHHBIC CBOWCTBA TeN U (DU3UYECKUE SBJICHUS, UCTIONIB3YS
bu3ndecKue BEIMIUHBI (Macca, 00hEM, TUIOTHOCTH BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSHKECTH, BEC Tela,
cuia  TpeHus, JaBieHue (TBEPAOro  Teja, OHKUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsI CUJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, IJICYO CHUJIBI,
MOMEHT CWJIbl, KOA(D(PUIIMEHT TIOJE3HOrO0 JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIIMANIbHAS SHEPrus), MpH OMUCAHWW TPABUIHHO
TPakTOBaTh  (PU3MYECKHH  CMBICT  HWCIIOJNB3YeMBIX  BEJIMYMH, WX
0003HauUeHUA W EAUMHUIBI (DU3NYECKUX BEJIMYUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU BEIMYWHAMU,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITNYNH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U IPOLECCHI,
UCIIOIB3Ys MpaBUia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUII0 paBHOBECHs pbryara (6J10Ka),
«30J10TO€ TMPABWIO» MEXAHUKHU, 3aKOH COXPAHECHHS MEXaHWYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHE SBICHHUS, TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallud NPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh MPUYUHHO--CIICJCTBEHHBIE CBS3U, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (hM3HUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peulare pacy€THbIE 3amaud B 1—2 NOEUCTBUSA, UCIOJIb3YS 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKUE BEIUYMUHBI: HAa OCHOBE aHaIu3a
YCIIOBUS 337a4 3aMUChIBATh KPATKOE YCIOBUE, MOACTABIATH (U3UUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIIeHUs 3a/a4, OIEHUBATh PEATUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHUHBL

pacno3HaBaTb NOPOOJIEMBI, KOTOPbIE MOXHO PpELIIUTh IpPU [OMOIIH
(buU3HMYECKUX METOJIOB, B ONTMCAHUU UCCIIEAOBAHUS BBIJCISITH MPOBEPSIEMOE
npeanosjoxkeHue  (TUMoOTe3y),  pa3iuyath W UHTEPHPETUPOBATH
NOJIYYEHHBIA pEe3yJbTaT, HAaXOAWTh OIIUOKHM B XOAE ONbITA, JEJIaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WA
duznyeckux CBOICTB Te: dbopmynupoBaTh MIPOBEPSIEMbIEC
IPEOI0KEHNs, COOMpaTh YCTAHOBKY U3 NMPEJIOKEHHOTO 000py10BaHus,
3aMHCHIBATh XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIHI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacCChl Tela,
00béMa, CUJIBI W TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUsA MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOM BEIUYUHBI OT
JPYrol C HCHOJIb30BAHHEM TPSIMBIX HU3MEPEHUU (3aBUCUMOCTH TIyTH
PAaBHOMEPHO JABWXKYIIEroCs Tela OT BPEMEHU JBWKEHHUS TeJa, CHUJIbI
TPEHHS CKOJBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IJIOIIAIA CONPUKOCHOBEHHUS TEJ, CUJIIBI
YOPYTOCTH OT YJ/UIMHEHHS! TPYXKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTU TeJa U OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeNa, OT NIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TEJIO, YCIOBUN
TUTABaHMSI TeJl, YCIOBUN PAaBHOBECHS phlyara u OJIOKOB), Y4acTBOBATH B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, CIeays MPEeAIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIWYUH B BHJE
MPEAJIOKEHHBIX TaOMUIl U TpauKOB, JeiaTh BBIBOJABI MO pe3yJbTaTaM
UCCIICIOBaHMUS,

IPOBOJANTH KOCBEHHBIC HU3MEPEHHS (PU3UYECKUX BEIMYWH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CHUlla TPEHUS CKOJBXKEHUS,
JABJICHUE  BO3/yXa, BBITAJKMUBAIONIAs  CHJIA, JICHCTBYIOIIAs  Ha
HNOrpyKEHHOE B KHUAKOCTb TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUS
IPOCTBIX MEXaHW3MOB), CIEAysd MPEeAJOKEHHOW WHCTPYKLIUU: TIPH
BBITIOJTHEHUH HW3MEPEHUIl COOMpaTh JKCHEPUMEHTANBHYIO YCTaHOBKY H
BBIYHCIIATHh 3HAUEHHE UCKOMOU BEJIMYMHBI,

coOroAaTh mpaBujia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETP, COOOIIAIOUIMECSH COCY.bl, OapoMeTp,
pBIYar, MOJIBWKHBIN U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUA U3YYCHHBIX TPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHMUS (B TOM YHCIHE:
NOJUIMIHUKY, YCTPOWCTBO BOJONPOBOJA, THMJIPAaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHHUS
0 cBOMCTBax (M3UYECKUX SIBJICHUNA U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPHl  (HaxoAWTh  HUHPOpPMALIUIO O  MpUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3UUECKUX 3HAHUM B IIOBCEIHEBHOMU
KU3HH JIJIs1 oOecrieueHusi 0€30MacHOCTU MpU 0OpalieHuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHUS 3/I0POBbS U COOJIOACHHS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpee;

OCYIIECTBIISAITh OTOOpP MCTOYHMKOB MHpopmanuu B HMHrepHere B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM U MyTEM CpPaBHEHUS PA3NIMYHBIX HCTOYHHKOB  BBIICISATH
uHGOPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WMIU MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BATh MPHU BHITIOJHEHUU YUYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JAUTEpaTypy (QU3MYECKOro COAEpXKaHHUs, CIPABOYHBIE MaTepuasbl,
pecypcsl cetu MHTEpHET, BiIaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUN U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPAaTKUE MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpManmu (PU3NIECKOro COACpXKaHUs, B TOM



yucie nyOJuYHO JeNaTh KpaTKWe COOOIIEHHSI O Pe3yJsibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWN, MPH 3TOM TPAMOTHO HCIIOIH30BATh
U3YYEHHbI NOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIICHUE IIPE3CHTALlUEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN paclpeleisTh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/ayami,
CIEIUTh 3a BBINIOJIHEHUEM IUIaHAa [JEHCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKIaJ B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aWMOJIEHCTBUE, YUUTHIBAE MHEHHE OKPYKAIOIIHX.

K xonIy oOyueHus B 8 kjiacce nmpeMeTHBIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

HCTIOJIb30BaTh MOHATHUS: MAacCa U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arpPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUIMYECKUE U
amop(HBIC TeJa, HACBHIIIEHHBIM W HEHACBHIMICHHBIH TIap, BIIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTraTElb,
AJIEMEHTAPHBINA JICKTPUYECKHUM 3apsil, JIIEKTPUUYECKOE I0JIE, TPOBOJIHUKHU
Y TABJICKTPUKU, TTOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuarh ABJICHUS (TEIJIOBOE pacCUIMpPEHHE U CKaTue, Terulonepeaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANMJUISIPHBIE SBJICHUSA, UCIIAPEHHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpUCTAUIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETI0MPOBOHOCTD, KOHBEKIIHS, H3JIyYeHHUeE),
BJIEKTPU3alMs TEJ, B3aUMOACHUCTBUE 3apsAI0B, JCUCTBUS JICKTPUUECKOIrO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aWMOJICICTBUE MAarHUTOB, JEHUCTBUE
MarHMTHOTO TOJISl Ha TIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHAS WHTYKITHS)
[0 OIMCAaHUID MX XapPaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHHA B
OKpYXXalollleM MHUpE, B TOM 4YHuCIe (PU3NYECKUE SIBJICHUS B MPHUPOJE:
MIOBEPXHOCTHOE HATSHKEHHWE W KaNWUISIPHBIE SBJICHUS B MPUPOJE,
KpUCTa/UIbl B mpupoje, wuziydeHue CojHIa, 3aMep3aHUE BOJOEMOB,
MOpCKHe Opu3bl, 0Opa3zoBaHUE POCHI, TYMaHa, HHEes, CHETa, JICKTPUICCKHE
SBICHUS B aTMocdepe, JICKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuu, Jpeid MoJIOCOB, POJb MArHUTHOTO TOJISL JJISI JKM3HU Ha
3emJie, OJISIPHOE CUSHUE, TTPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKU) (PU3MUECKUX
SIBIICHU;

ONUCHIBATh U3YYCHHBIE CBOMCTBA TEI U (DU3UUYECKUE SBJICHUS, UCIIOIB3YS
dbuznyeckre BeIWYUHBI (TeMIlepaTtypa, BHYTPEHHSISI SHEPIusi, KOJIUYECTBO
TEIJIOTHI, YJIEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIUIOTA



IUIaBJICHUS, yJeNbHasg TEIUIoTa MapooOpa3oBaHUs, YAENIbHAas TEIoTa
CTOpaHMsS TOIUIMBA, KOIPPUIIMEHT TMOJIE3HOTO JEUCTBHUS TEIUIOBOM
MAalllMHbI, OTHOCUTEIBHAs BIAXHOCTb BO3JyXa, JJICKTPUYECKUN 3apsl,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHUE, COIPOTUBIICHUE IPOBOJIHHUKA,
yIETbHOE  COMpPOTHBICHHWE  BellecTBa, paboTta W MOIIHOCTh
AIEKTPUYECKOTO  TOKAa), MpPU ONUCAHUU TPABWIBHO TPAaKTOBATh
(U3UYECKUI CMBICT HUCIIOJIb3YyEMbIX BEJIMYMH, 0003HAUCHUS U €IMHMIIbI
(¢u3NYeCKUX BEIUYUH, HAXOAUTh (POPMYJbl, CBA3BIBAIOIINE JAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTMMU BEJIMYUMHAMH, CTPOUTH TIpadUKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS W TPOIECCHI,
WCIIOJNb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJSIPHO--KHHETUYECKON TEOPUH
CTPOEHHUS BEIIECTBA, MPHUHIIMI CYNEPIO3ULINH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juist yyacTka LenH, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMSA DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3alHCHIBATh €T0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

OOBSCHATh (U3MYECKHE TPOLECChl W CBOMCTBA TEN, B TOM YHWCJIE U B
KOHTEKCTE CUTYallMi IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKux
iaroB ¢ omnopoi Ha |—2 W3y4eHHBIX CBOWCTBA (DPU3UYECKUX SIBJICHUU,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBl U
(GopMy1ibl, CBsI3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHalu3a
yCJIOBUS 3aauyd 3alMCBhIBATh KPATKOE YCJIOBUE, BBIABIIATH HENOCTATOK
JaHHBIX ISl pELIeHWs 3a7add, BbIOWpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOaUMbIe i €€ pelleHHs, MPOBOAWTH pacuéThl U CPABHHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXKHO PELIUTh MpPU I[OMOIIU
(U3MYECKUX METOJOB, HCMOJIb3ys ONUCAHUE HCCIEIOBAHUSA, BBIICISThH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIEN0OBaHUs, A€1aTh BBIBOIBI;

IPOBOJAUTH OMBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(¢u3nyeCKUX CBOWCTB TN (KalWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIEcca OCTHIBAHUS U
HarpeBaHusi TMPU M3IYUYCHUH OT LIBETa H3Iydaromied (IOrJIonarolei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIIEPATypPbl KUIKOCTH U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTPH3alMsl Tel W B3aUMOACHCTBHE
IEKTPUYECKUX  3apsf0B, B3aMMOJCUCTBHE IIOCTOSHHBIX MAarHuToOB,



BU3yaJIM3allisl MArHUTHBIX IIOJIE€H IIOCTOSIHHBIX MAarHWUTOB, JIEWCTBUSA
MAarHMTHOTO TOJII Ha NPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JIEKTPOJBUTATENl IOCTOSHHOIO TOKa): (HOpPMYIMpPOBaTh
IpOBEpsiEMbIE MPEANONI0KEHHUS, COOUPATh YCTAHOBKY U3 NMPEAIOKEHHOTO
000py/I0BaHus, ONUCHIBATH XOJI OTBITA U (POPMYITHPOBATH BHIBOJIBL;
BBIIIOJHATDh ~ NIPSIMBIE  W3MEPEHHsI  TEMIIEPATYPhbl,  OTHOCHUTEIBHOMN
BJI&KHOCTH BO31yXa, CHJIBI TOKA, HAIPSKEHUS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3NYECKUX BEIUYMH, CPABHUBATDH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON aOCOIIOTHOM MOIPEUIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BETUUMHBI OT
Ipyrol C  HUCHOJB30BAaHUMEM NPSIMBIX HM3MEpPEHHH  (3aBUCHUMOCTh
COIIPOTHUBIJICHUS IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAHM IIOIEPEYHOrO
CEUYEHHUs U YAEIbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UIYIIETO 4Yepe3 MPOBOAHUK, OT HANPsDKEHUS HA  NPOBOJHUKE,
UCCIICOBAHUE IIOCJIEAOBATEIBHOIO W  MAPAJUICIBHOIO  COCAUHEHUMU
IPOBOJHUKOB): IUIAHUPOBATh HCCIENOBaHUE, COOUpaTb YCTaHOBKY M
BBINIOJIHATh W3MEPEHMs, CIAeAysd MPEeAJIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yNbTaThl TOMYyYEHHOW 3aBHCHUMOCTH B BHUIE TaOiuIl W TpaduKoB,
JIeJaTh BBIBOJIBI 10 PE3YyJIbTaTaAM UCCIEA0BAHNS,

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYHMH (yJeibHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTHUBIEHUE MPOBOJAHHMKA, paboTa U
MOIIIHOCTh DJIEKTPUYECKOT0 TOKAa): IUIAHUPOBATh HM3MEpPEHHUs, coOUpaTh
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIIEIys IPEUIOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAUECHUE BEJIMYNHBI;

coOroAaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapakTEepU30BaTh NPUHIUIBI  JEUCTBHS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOMl Ha HMX ONHCAHUS (B TOM YHCIIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOuHa, aMIEpPMETP,
BOJIBTMETP, CUETUYMK IIIEKTPUUYECKOU HHEPIUH, DIEKTPOOCBETUTEIIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE
NPETOXPAHUTEIH, FNEKTPOMATHUT, ANEKTPOJBUraTENb OCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PM3MYECKUX SIBIEHUNW M HEOOXOAHMbIE
¢uznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh I[POCTBIE TEXHUYECKHUE YCTPOWCTBA U H3MEPUTEIIbHBIE
npuOopbl O CXEMaM M CXEMAaTUYHBIM PUCYHKaM  (KUAKOCTHBIM
TEPMOMETpP, TEPMOC, IICUXPOMETP, TMI'POMETP, IBUIATENIb BHYTPEHHEIO
CrOpaHusi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMblI 3JIEKTPUUYECKHUX



Ieneil ¢ ToCIe0BaTeNbHBIM U MapalJIebHBIM COCTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUIECKHUX IIETIeH;
NPUBOANTh  NPUMEPHl  (HaxXoAWTh HWHPOPMANUIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIB30BaHUsS (M3MYECKUX 3HAHWA B ITOBCEIHEBHON
KU3HU JIJ1s1 oOecrnieueHusi 6€30MacHOCTU MPU 0OpallleHuu ¢ MpudopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 3/I0pPOBbsI M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIEH Cpe/ie;

OCYIIECTBIATh TMOWUCK HWHGOpMAIUU  (DU3UIECKOTO COACp)KaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOMIMXCS 3HAHUH H TyTEM CpaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJEHATH  MHGOPMAIMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUNBON UIIM MOKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY  (U3HUECKOTO  COJACpXKAHUS, CIPABOYHBIC MaTepHUAIIBI,
pecypcbl cetu HTEpHET, BIaieTh MpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHUS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHMX HWCTOYHHUKOB (PU3UUECKOTO
COJepXaHUs, B TOM WYHCIC IyOJWYHO TIPEACTABISATH PE3YyIbTaThI
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON JESATEIBHOCTH, TIPU 3TOM TPaMOTHO
UCIIONb30BaTh HW3YYCHHBIH TIOHATUWHBIA —ammapaT Kypca (HU3uKH,
COTIPOBOX/IAaTh BRICTYIUICHHE MPE3CHTAIUCH;

IPU  BBITIOJHEHWH YYEOHBIX TIPOEKTOB W WCCICIOBAHUNA (PU3MUECKHUX
MPOLIECCOB paclpelessiTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUMU C
MOCTAaBJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BHITIOJIHEHUEM ILIaHa JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B
JEATETHLHOCTh TPYIIIIBI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy o0ydeHus B 9 kJiacce mpeaMeTHBIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIONb30BaTh TMOHSTHUSA: CHUCTEMa OTCYETa, MaTepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXaHMUYECKOro JABMXKEHUS, nedopmanus
(ympyrasi, mjacTuuyeckas), TPEHHUE, IEHTPOCTPEMUTEILHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TENO,
HEHTP TSHKECTH TBEPIIOTO Tejla, pABHOBECHE, MEXaHUUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYyK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCT,
CIIEKTPhl UCIYCKAHUS U TOTJIONICHUs, anb(da-, 0eTa- U raMMa-u3IydeHHUs,
W30TOIIbI, SiFIEpHAsi SHEPTeTHKA;



paznuyaTth SBIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE
JBUKCHHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JABWXEHHUE IO OKPYKHOCTH, B3aHUMOJECHCTBHE
TeJ, PEaKTUBHOE JBWKEHHE, KOJeOAaTeIbHOE JBM)KEHHUE (3aTyXarolue U
BBIHY’KJICHHbIE KOJE€OaHMsI), PE30HAHC, BOJIHOBOE JBH)KEHHE, OTPAKECHUE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHHE, OTPAKEHUE U IMPEJTOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEI0ro cBeTa B
CIEKTp M CIOXXEHHME CIEKTPaJbHBIX IBETOB, JHCIEpPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIEHUE M3YYEHHBIX (DU3UYECKUX  SIBICHUI B
OKpyXKarlieM Mupe (B TOM uucie (U3MYECKUE SBICHUS B IPUPOJIE:
IPWINBBI U OTJIUBBI, IBHKEHUE TIaHEeT CONHEYHON CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTHE 3BYKOB JKMBOTHBIMU,
36eMIIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHaMH, 03XO, IBETa Tel,
ONTUYECKUE SBJICHHS B MPUPOJE, OMOIOTUYECKOE IEHCTBUE BHUAMMOTO,
yIBTPa(hHOIETOBOTO M PEHTTCHOBCKOTO H3IY4YCHUH, €CTECTBEHHBIN
PaIOAKTUBHBIN (DOH, KOCMHUYECKHE JIy4H, PATUOAKTUBHOE H3IIyUCHHE
NPUPOJIHBIX MHUHEPAJIOB, JCHUCTBHE pAJUOAKTUBHBIX W3Iy4YCHUN Ha
OpraHu3M 4YEJOBEKa), MPU 3TOM MEPEBOJUTH NPAKTUYECKYIO 3a]adyy B
y4eOHYI0, BBIJCISTh CYIIECTBCHHBIC CBOWCTBA (MMPU3HAKH) (HU3HUCCKUX
SIBIICHUI;

OMHCHIBATh U3YUYCHHBIC CBOWCTBA TeN U (DU3UYECKUE SBJICHUS, UCTIOIB3YS
dbu3nueckue BENUYUHBI (CpeIHsSsl WU MIHOBEHHas CKOpPOCTh Teja IMpHU
HEPaBHOMEPHOM JBW)XCHUHM, YCKOPEHHE, IEPEMELICHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHUSA, CHJIA YIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJTHOTO TMAJIEHUs, BEC TeJa, HUMILYJIbC TE€JIa, HWMIIYJIbC CHJIbL,
MexaHudeckas paboTa M MOIIHOCTb, MOTCHIMAIbHAS DHEpPrusi Teia,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS 3HEPTUs CHKaTOU
NPYKUHBI, KUHETUYECKash DSHEPrus, IOJHAs MEXaHW4YecKas »HEprus,
NEPHUOJI U YacTOTa KOoJeOaHUi, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BbHICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIIEHUSI CPE/bl), PU ONMHUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH,
0003HauUeHUA W EAUHUIBI (DU3NYECKUX BEJIMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JTAHHYIO (PU3HUYECKYIO BEJIMYUHY C JPYTMMHU BEJIMYMHAMH,
CTPOUTH TPAPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEINYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3WYECKUE SBICHUS M TIPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHHs YHEPrUH, 3aKOH BCEMUPHOIO TATOTECHMS,



NPUHLUIT CYNEPHO3UIMN CHJI, TPUHIHUI OTHOCHUTeNnbHOCTH [amwmes,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBl OTPAXKEHHS U
IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOI'O UHCEN
OpU SACPHBIX PEAKLUAX, IPU ATOM JAaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3allMChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3MYECKHE TPOLECChl W CBOMCTBA TEN, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
OPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTh OOBSICHEHHE U3 2-3
JIOTHYECKHX I1IaroB ¢ OMOpPOil Ha 2—3 M3Yy4YEeHHBIX CBOICTBa (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

pemiath pacyéTHble 3adaud (OMMpArOIIMecs Ha cucTeMy H3 2-3
YpaBHEHUI), UCHOJb3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (pU3nUECKUe
BEJIMYMHBL: HAa OCHOBE aHajIu3a YCIOBUS 3a/Jadd 3allHChIBaTh KpPaTKOE
YCIJIOBUE, BBISABIATh HEJOCTAIOIIME WM HU30BITOYHBIEC JAHHBIE, BHIOMPATh
3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE AJIsl PEIICHUs, IPOBOIUTH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HAYeHUs (PU3NYECKOU
BEJIMYUHBL;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MpPH MTOMOIIU
(¢u3NYECKUX METO/OB, HCIOIb3Yysl ONUCAHUE HCCIEIOBAHUS, BBIICIATH
IPOBEPSIEMOE  MPEINONOKEHNE, OLEHUBATh IPaBUIBHOCTh IOpsIKa
NPOBEJCHUS  MCCIEJOBAHMS, JIeNaThb BBIBOABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOAEHUH U OIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
(¢u3nyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpAaHEHHs HSHEPruM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MNpPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MAJIBIX KOJIeOaHUH, IPIMOJIMHEHHOE paclpoCTpaHEHNE CBETA,
pasiokeHue Oeoro cBeTa B CIEKTP, U3yYyeHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMICTB H300pa)k€HHUs MpeaMera B coOMparouieit
JAuH3e, HAOMIOJEeHUE CIUIOIIHBIX W JIMHEHYAThIX CIEKTPOB HU3TYUYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
o0Opy/mOBaHWsA, OMUCHIBATH XOJ] ONBITA H  €ro  pe3yibTaThl,
(opMyIMpOBATH BBIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUMN, ONpPEeIIsis
CpelHee 3HauyeHue usMepseMoill BenuuyuHbl ((POKYCHOE paccTosiHue
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP cCIOcO0a HW3MEPEHHS
(M3MEepUTENBHOTO MPUOOpPa);

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIUYHH C
UCTIOJb30BaHUEM TPSMBIX H3MEPEHHH (3aBUCMMOCTh MYTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JIBIDKCHHMHM O€3 HadaJbHOW CKOPOCTH, TEpHOJa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yrila OTpaKE€HHUs CBETa OT yIJia MaJICHUs W YIJia MPeJOMIICHHUS OT yriia
najieHus): IUIAHUPOBATh MCCIEOBAaHUE, CaMOCTOSITEIBHO CcoOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pE3yJbTaThl  IOJTYYEHHOH 3aBUCHUMOCTH
bu3nYecKX BEJIWYMH B BUJE TaOIull U rpadukoB, AeaTh BBIBOJBI MO
pe3ynbTaTaM HCCIeI0BaHNS;

MPOBOJUTH KOCBEHHBbIE W3MEpPEHUs (DU3UYECKUX BEIUYUH (CpeaHsis
CKOPOCTh M YCKOpPEHHE Teja TMpU PaBHOYCKOPEHHOM JIBHIKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJACHUS, XKECTKOCTh MNPYKUHBL, KOIPUIHEHT
TPEHUSI CKOJBKCHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa M
nepuoJl KoJeOaHW MaTeMaTU4ecKOro | MPYKUHHOTO MAasiTHUKOB,
onTHYecKass cuia coOuparomied JHMH3bI, PaguOaKTUBHBIA  (DOH):
IJIAaHUPOBATh M3MEPEHHUs, COOMpPATh IKCIIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBHITIOJTHATh U3MEPCHHUS, CIEAys MPEII0KCHHON WHCTPYKIIUH, BBIYUCIISATH
3HAUEHWE BEIMYMHBI U aHAJTU3UPOBATH MMOTYYEHHBIC PE3yJIbTAThI C YIETOM
3a/IaHHON TIOTPEITHOCTU U3MEPEHHUI;

coOroAaTh mpaBujia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YUYCHHBIX (PU3UYECKUX MOJCIICH:
MaTepHabHAas TOYKA, aOCOIMIOTHO TBEPAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, Jy4, TOHKas JMH3a, TUIAHETapHas MOJeNb aToMa, HYKJIOHHAsS
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh MPUHIUIBI  JEHCTBUS HM3YyYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX OMHUCaHus (B TOM YHCIE:
CIIUJIOMETP, JIaTYUKU TIOJIOKEHUS, PACCTOSIHUST M YCKOPEHHs, pakKera,
9XOJOT, OYKH, Tepuckom, Qoroanmapar, ONTHYCCKAE CBETOBOJIBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa BumbcoHa), HCMONB3ys 3HAHUS O
CBOMCTBax (U3MUECKUX SABJICHUM U  HeoOXoaumble (usmyeckue
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU M3YyUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOILIECCOB
IpU PEIICHUH YYeOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
TIOCTPOCHUS N300paXKEHHH B IMIIOCKOM 3€pKajie M COOMpAroIIeil TuH3E;
OPUBOAUTH  NpPUMEpPHl  (HaxXoAWTh  HUHPOPMALIUIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUM B TOBCETHEBHOMN
KU3HU JIJIs1 oOecrieueHusi 0€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 3I0POBbSI M COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpee;



OCYHIECTBJIATh MOUCK HWH(pOpMalMUu (DU3UYECKOTO COAEpKaHUA B
HuTepHeTe, caMOCTOATENHHO (YOPMYITHPYs TIOMCKOBBIN 3ampoC, HAXOIUTh
NyTU ONPEIEIICHUsI JOCTOBEPHOCTH MOITYYEHHONM MH(POpPMAllUU Ha OCHOBE
VUMEIOLIMXCSA 3HAHUU U JONIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BBIIOJHEHUU YY€OHBIX 33JaHUN HAyYHO--TIOMYJIAPHYIO
JAUTEepaTypy  (QU3MYECKOro COJEpXKaHHUs, CIPABOYHBIE MaTepuasbl,
pecypceel cetu IHTEpHET, BiaageTh NpuéMamMu KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOIO COAEpkKaHUs,
nyOIMYHO NPEICTABIATh PE3YyIbTAThl IPOEKTHON MM UCCIIEA0BATEIbCKOM
NEATEIbBHOCTH, TIPU  3TOM TPAMOTHO  MCIIOJIB30BATh  HM3yYEHHBIN
NOHATUUHBIN anmapar HM3y4yaeMoro pasnena (U3UKA U COMPOBOXKIAThH
BBICTYIUICHHE TIpPE3EHTAleil ¢ y4€ToM OCOOCHHOCTEW ayAUTOPHH
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE 7 KJIACC

No 11/ HaunmenoBanue KosimyecTBo 1acos DJIeKTpPOHHbIe (LM (poBbIE)
°n/m
pa3aesioB U TeM Bcero o0pa3oBaTe/bHbIE pecypchl
NMporpaMmbI
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHNH OKPYKAKOIIET0 MUPA
bu6mmotexa [IOK
1.1 ®du3uka - HayKa o oJ1e 2
HBHIA - HayKa O HPHPOAL https://m.edsoo.ru/7f416194
bu6mmotexa [IOK
1.2 dusznyeckue BETUUNHEI 2
https://m.edsoo.ru/7f416194
o buo OK
1.3 EcTecTBeHHOHAyUHBIN METOJ 2 nbamotexa L
https://m.edsoo.ru/7f416194
MMO3HAHUSA
Hroro no pazneny 6

Pasznen 2. IlepBoHayajibHbIe CBeIEHUSI 0 CTPOEHUHU BelleCTBA

2.1 CtpoeHue BeliecTBa 1 bubnnorexa [OK
) p m https:/m.edsoo.1u/7f416194
29 JIBr>KeHUE U B3aUMOICHCTBHE ) bubmuorexa [JOK
' YaCTHLL BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmotexa [IOK
2.3 A 2
TPCTaTHBIC COCTOAHA https://m.edsoo.ru/7f416194
BEIIECTBA
Wroro no pasneny 5
Pa3nen 3. /IBu:keHHe U B3aMMOAeCTBHE TeJl
b K
3.1 Mexanunueckoe IBUKEHHE 3 nomorexa HO
https://m.edsoo.ru/7f416194
32 Nuepuusi, macca, I0THOCTD 4 bubmmorexa [IOK

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



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

3.3

Cuna. Bunp! cun

14

bu6mmotexa [IOK
https://m.edsoo.ru/7f416194

Hroro no pazneny

21

Pa3neu 4. laBiieHue TBEPABIX TeJl, JKMAKOCTel U ra3os

41 JHasnenue. [lepenaua 3 bubnnoreka [IOK
’ JTaBJICHUS TBEPBIMU https://m.edsoo.ru/7f416194
TeJIaMH, )KUIKOCTSIMU U
raamu
bu6mmotexa [IOK
4.2
HlaileHne XHIKOCTH > https://m.edsoo.ru/7f416194
bu6mmotexa [IOK
4.3 ATnmocheproe nasieHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUAKOCTH U 7 bubnuoreka [JOK
' ras3a Ha IorpyKEHHOE B https://m.edsoo.ru/7f416194
HHX TEJIO
Hroro no pazneny 21
Pa3nes 5. PaGora u MomHoCTh. JHeprus
bubmuorexa [IOK
5.1 Pa6 3
abOTa H MOTIHOCTD https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1
> DOCTRIC MEXATHIMET > https://m.edsoo.ru/7f416194
53 Mexanudeckasi SHeprus 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
IToBTOpeHue 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

8 KVIACC

No 11/t HaumeHnoBaHue pa3nesioB 1 KosnuecTBo yacos DJIEeKTPOHHbIE
) TeM NPOrpamMMbl Bcero (uu¢posbIe)
o0pa3oBaTe/bHbIE
pecypcsbl
Pa3pen 1. TensioBbIe ABJIeHUSA
1.1 CTpoeHue 1 CBOIMCTBA BEIIECTBA 7 bu6mmorexa [HOK
https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIIECCHI 21 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2. JiekTpuyecKue 1 MATHUTHBIE SIBJIEHUSI
9 .
’1 ; JIEKTPUUYECKUE 3aPSAbI . BuGmorexa LOK
apsDKCHHBIC TCIA U NX https://m.edsoo.ru/7f4181ce
B3aHMOJICHCTBHE
2.2 IToCTOSHHBIN 2TIEKTPUUECKUI 20 bubnmnorexa [JOK
TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBJICHUS 6 bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce
24 DeKTpOMarHuTHas! HHITYKIUS 4 bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
[ToBropenue 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

No 11/ HaumenoBaunmue pasaeios u | KoanuecTso DJIeKTPOHHbIe (LM (ppoBbIE)
° i/l
TeM NMPOrpaMMsbl 1acos oOpa3oBaTe/IbHbIE PeCypChI
Bcero
Pa3znen 1. Mexanndeckue siBJIeHHS
Mexanundeckoe IBHKEHUE U
1.1 5 A 10 bubnuoreka [JOK
CIIOCOOBI €To ONHCaHms https://m.edsoo.ru/7f41a4a6
1.2 B3aumonelicTBue Ten 20 bu6nmmorexa [HOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHUS 10 bubnmnoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Pa3zpen 2. Mexannuyeckue K0J1e0AHUS M BOJTHBI

2.1 MexaHn4yecKue KojaeOaHus 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
22 MexaHuueckre BOJHBL. 3BYK 8 bu6mmotreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Pa3nes 3. Dy1eKTpOMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJTHBI

DIIeKTPOMArHuTHOE TOJIE U

3.1 6 bubmuoreka [JOK
/ICKTPOMATHHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe sIBJI€HUS
4.1 3aKOHBI pacIpOCTPaHEHUS 6 bubnmnoreka [JOK
CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITHYECKHUE 6 bubnuoreka [JOK
puOopsI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6emoro cBera B 3 bubnmoreka [JOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pgen 5. KBanToBble iBJIeHUSA



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

u
5.1 crycrarme 4 bubnuorexa [JOK
TorjoiieHue ceeTa https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHnue aToMHOTO sipa 6 bubnunoreka [IOK
https://m.edsoo.ru/7f41a4a6
53 SAnepHblie peakuu 7 bubnuotexa [JOK
https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 17

Pa3nen 6. IloBTopuTteibH0-0000 a0 MOYJ/Ib

I1 000
6.1 OBTOPCHHE 1 0000IICHHE 9 BuGmmotexa LIOK
cofepKaHus Kypca Qpusnku 3a https://m.edsoo.ru/7f41a4a6
7-9 xnacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 10

[NPOT'PAMME



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

ITIOYPOYHOE IINTAHNPOBAHMUE

7 KIIACC
KoimuecTBo DJIEeKTPOHHbIE
Ne i/ Tema ypoka aeon Aara i ppoBbie
HU3y4eHUsI o0pa3oBaTe/ibHbIE
Bcero pecypchl
1 ®duznka — HayKa 0 IPUPOE. | bubnmoreka [JOK
SBnenus npupoasl https://m.edsoo.ru/ff0alde
bubmmorexa [JOK
2 Pusirieckie ABACHIS ! https://m.edsoo.ru/ff0alde
3 ®uznuecKre BEIMYMHBI U UX 1 bubmmorexa LOK
H3MepeHHe https://m.edsoo.ru/ff0alde
Ypoxk-uccienoBanue
"U3smepenue
4 TEeMIIepaTypbl PU ITOMOIITH 1 Bubmmorexa LIOK
SKHIKOCTHOTO TEPMOMETDA 1 https://m.edsoo.ru/ff0alde
JnaT4yuka temiepartypsl” Touka
pocma. Victionb30BaHue
nudposoit
naboparopuu 1o (huU3MKe
MeTo/1bl HAyYHOTO ITO3HAHUS.
5 Oanane (;)?/IBI/ILIGCKI/IX SIBJICHUI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff09{72
C TIOMOLIBIO
Moaelen
VYpok-uccnenoranue "[IpoBepka
TUIIOTE3bI: TAJIbHOCTh MOJIETA
6 IapyKa, MyIEHHOT O 1 bubmorexa [IOK
https://m.edsoo.ru/ff0alde

TOPU30HTAIILHO, TEM OOJIBIIIE,
yeM OoJIblie BhIcoTa Mmycka"
Touka pocma. Vicrionb30BaHue
nrdpoBoi



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1de0

naboparopuu 1o (huU3MKe

CTpOGHI/Ie BCIICCTBA.

7 OIBITHL bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0
JTIOKa3bIBAFOIIINE N
JTUCKPETHOE CTPOCHHE -
BEIIIECTBA
8 JIBrkeHne 9acTu bubmmorexa [IOK
H https://m.edsoo.ru/ff0a01
BEIIIECTBA
3e
Ypoxk-uccienoBanue
«OTBITHI IO
9 HAGITIOICHHIO bu6mmotexa [IOK
https://m.edsoo.ru/ff0alde
TEIIOBOTO PaCIIUPEHUS 0
ra3oB»
Touxa pocma.
Hcnonb3oBanue
nudpoBoi
J1a00paToOpHH 1Mo (HU3HKE
bu6mmotexa [IOK
10 ArperatHble COCTOSTHUS
p https://m.edsoo.ru/ff0alde
BEIIIECTBA 0
OcobenHoctn
1 arperaTHbIX COCTOSTHUM bubnnoreka [IOK
Bobl. O000IIEeHUE IO https://m.edsoo.ru/ff0a03
pazneny 78
«IlepBoHauaabHbBIE
CBEJICHUS O CTPOCHUU
BEIIECTBAY
1 Mexanundeckoe bu6mmoteka [IOK
nsrkeHue. PaBaomepnoe https://m.edsoo.ru/ff0a05¢
1 HEpaBHOMEPHOE 6
JIBIOKCHUE
bubmuorexa [JOK
13 C .E
KOPOCTD. LAUHHLIAT https://m.edsoo.ru/ff0a07
CKOPOCTH
9¢
14 Pacuer nmytu u BpemeHu bubmorexa OK
YT p https://m.edsoo.ru/ff0a0ae
JIBHKCHUS 4
bu6mmorexa [IOK
15 " .M —
HEpIHA. iacea T Mepa https://m.edsoo.ru/ff0a0cl
WHEPTHOCTH TeI 0
16 [ImoTHOCTH BemiecTBa. bubmuorexa [JOK

Pacuet Maccel 1 00bEMA

https://m.edsoo.ru/ff0a0fe
e



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

TCJ1a 110 €10 INIOTHOCTHU

17

Jlaboparopnas pabora
«Omnpenenenue




IJIOTHOCTU TBEPIOIO TEJIA»
Touka pocma.
Hcnons3oBanue nudposoit
JabopaTopuH 1o (HU3MKe

18 Pemenue 3anay no teme | bubmmorexa [JOK
"ITnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna KaKk XapakTepUCTHKa

. bubnmoreka [JOK
19 B3auMoaercTeug Tea. Cuall
https://m.edsoo.ru/ff0alde0
ynpyroctd. 3akon ['yka
Jlaboparopuas pabora
«M3ydeHue 3aBUCUMOCTH

20 actspkeHus (nedpopmarun) 1 bubmorexa OK
p A pMatt https://m.edsoo.ru/ff0alde0
MPYKUHBI OT
MPUIIOKEHHON CHUITBDY
Touxa pocma.

Hcnonws3zoBanue nudpoBoii
J1a00paTOpHH 1Mo (HU3HKE
bubmmorexa [JOK
21 s .C 1
BICHHC TATOTCHIAL. TH1a https://m.edsoo.ru/ff0alde0
TSDKECTH
CBsi3b MEXy CHIION
22 TSDKECTH U Maccoil Tena 1 bubmorexa HOK
' https://m.edsoo.ru/ff0al778
Bec Tena. Penienue
3a/1a4 110 TEME
"Cuita Tsoxecta"

” Cuiia TKeCcTH Ha APYyTrux | bubmmorexa [JOK
mwIanerax. Pusnueckue https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH IJIAHET

24 W3mepenue cui. 1 bubamorexa LOK

https://m.edsoo.ru/ff0al 8cc
Jnnamometp
bubmoreka [IOK
2 B .H 1
> cC TejIa. HeBCCoMocTh https://m.edsoo.ru/ff0al 778

26 CnoxxeHue IByX CHII, | bub6aunorexa [IOK
HAIPaBJIEHHBIX MO OJTHOU https://m.edsoo.ru/ff0ala70
MPSMOM.

PaBHOnelcTBYIOIIAS CUIT

7 Pemenne | bub6munorexa [IOK
3aj7ad4 I10 https://m.edsoo.ru/ff0alde0
TEME
"PaBHOnE
WCTBYIOI

ast crt"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1de0

)% Cuia TpeHust 1 €€ BUJIBIL. bubmmorexa [JOK
Tpenue B npupojie 1 https://m.edsoo.ru/ff0
TEXHUKE alb9c
JlaGopaTtopHnas pabota
«3yueHune 3aBUCUMOCTHU

79 CHUJIBI TPEHHUSI CKOJIbKEHUS bubmmorexa [JOK
OT CUIJIBI JaBJICHUS U https://m.edsoo.ru/ff0
Xapakrepa alcecd
COTPUKACAIOIIIUXCS
IMOBEPXHOCTEMN
Touka pocma.

Hcnonb3oBanue nudpoBoit
J1a00paTOpHH 1Mo (HU3HKE

30 Pemenue 3ama4 Ha bubmuorexa [JOK
onpe/ieNIcHue https://m.edsoo.ru/ff0
PaBHOJIECHCTBYIOIIEH CUIIBI alde0
Pemenue 3aa4d no remam:

31 «Bec Tenay, bubmnorexa [JOK
«'pacbueckoe https://m.edsoo.ru/ff0
MU300paxeHUE CHID», aldet)

«Cub»,
«PaBHOIECMCTBYIOIIAS CHIDY
KonTponbnas pabota no

3 TCMaM. bubnmorexa [JOK
«Mexanuveckoe https://m.edsoo.ru/ff0
JIBMKEeHHE», «Macca, alde0
IJIOTHOCTBY, «Bec Tenay,

«I"paduueckoe
HU300paXeHHUE CUII»,
«Cuib»

3 Hasnenue. CriocoOsl bubamnorexa [IOK
YMEHBILIECHUS U https://m.edsoo.ru/ff0
YBEJIUYCHUS JaBICHUS a20a6

34 JlaBnenue rasa. bubnmnoreka [IOK
3aBUCHUMOCTbD JIaBJICHUS https://m.edsoo.ru/ff0
rasa ot oobéma, a2376
TEMIIEPaTypbl

35 [lepenava naBnenus bubmmoreka [LIOK
TBEPABIMU TEJIAMH, https://m.edsoo.ru/ff0
KHUJKOCTSAMHU U Ta3aMH. a25b0
3akoHn [lackans

36 JlaBneHue B )KUJIKOCTU U bubnmnorexa [IOK

ra3c, BEI3BBAHHOC

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

[[Gf/'ICTBI/IeM CHIJIBI TSXKCCTHU

a2718

Pemenue 3ama4 mo teme bubmorexa [JOK
37
«JlaBlieHrE B )KUJKOCTH U https://m.edsoo.ru/ff0
rase. 3akoH ITackais» a2826
38 CooOmaromuecs cocynsl |1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff
0a2970

39 IMuopaBnnueckuii mpece bubmmorexa [IOK
P P https://m.edsoo.ru/ff
0a3136
Manowmetpsl. [TopiiaeBoit bubnnorexa [JOK
40 .
JKUJKOCTHBIA HACOC https://m.edsoo.ru/ff
0a3136
41 Atmochepa 3emin u Bubmmorexa [LIOK
[IPUYUHBI €€ https://m.edsoo.ru/ff
CYIIECTBOBAHMS 0aZb5a
bu6 K
42 Bec Bo3nyxa. uomoreka O
ATMOCHEPHOE IABICHHE https://m.edsoo.ru/ff
0a2b5a
N3mepenue bubnmorexa [JOK
43
aTMOC(EepHOTO TaBJICHUSI. https://m.edsoo.ru/ff
Omnpit Toppuuemm 0a2da8
3aBUCUMOCTD bubmnorexa [JOK
44
aTMoc(hepHOro 1aBIeHUS https://m.edsoo.ru/ff
OT BBICOTHI HaJl YPOBHEM Oa2fc4
MOps
Bbapomerp- bubmmorexa [JOK
45
aHEPOUJ. https://m.edsoo.ru/ff
ATmochepHoe 0a2fc4
JaBJICHUE Ha
Pa3IMYHBIX
BBICOTaX
Pemenue 3agay no reme " bubmmorexa [JOK
46 "
ATMocdepHOe TaBIcCHHE https://m.edsoo.ru/ff
0a3136
€HCTBHE KHUIKOCTH U raza
47 ﬁa A bubmuorexa [JOK
IIOI'PYKEHHOE B HUX TEJIO https://m.edsoo.ru/ff
Py ' 023276
ApxumenoBa cuia
Jlaboparopnas pabora
«Ornpenenenue
48 BBITAJIKUBAIOIICH CHUIIBI, Bubnnorexa LIOK
CHCTBVIONIEH Ha TEIo https://m.edsoo.ru/ff
ACHCTBYION ’ 0a33fc

IMOrpy>XC€HHOC B JXUJIKOCTb»

Touxa pocma.
Hcnonb3oBanue mudpoBoi

JabopaTopuH 1o HU3HKE



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopuas paboTa 1o
TeMe

«HccnenoBanme
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BEMa
MIOTPY>KEHHOM B )KMJIKOCTb

bubmuorexa [JOK

https://m.edsoo.ru/ff
0a3514



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

YacTH Teay
Touka pocma. Vicnonp30BaHue
uudpoBoii Jadboparopuu 1o
¢busuke

50 [InaBanue Ten bubmmorera [IOK
https://m.edsoo.ru/ff0a3a
96
Jlaboparopnas pabora
"KoncrpyupoBanue
51 apeOMefp})]a inn bubmorexa OK
https://m.edsoo.ru/ff0a3a
KOHCTPYHPOBAHUE JIOJIKU U 96
ornpezeneHue eé
rpy3onoabémMHocTu" Touka
pocma. Vlcnonb30BaHuE
nudposoit
J1a00paToOpuH 1Mo (HU3HKE
Pemenue 3agau no remam:
52 «IInaBanue cynos. bubmorexa OK
https://m.edsoo.ru/ff0a36
BosnyxormiaBanue», 54
«JlaBneHue
TBEPABIX TN, KUAKOCTEH 1
ra3oBy»
53 KonTponbHas pabota o reme | bubnmoreka [JOK
«/laBiieHHME TBEPIBIX TeEN, https://m.edsoo.ru/ff0a3a
KHUJKOCTEH U ra30B» 96
bubmorexa [JOK
>4 Mexammuecras padora https://m.edsoo.ru/ff0a3{8
2
bubmoreka [IOK
39 Xoﬁ{};zi?' E e lzlttps://m.edsoo.ru/fan3f8
VYpok-uccienoBaHue
56 "Pacuér MOIIIHOCTH, bubmoreka [IOK
pa3BUBAEMOM MPHU MOIBEME https://m.edsoo.ru/ff0a3a
o nectauie" Touka 96
pocma. HUcnonw3oBanue
nudpoBoi
naboparopuu 1o (hu3mKe
57 [IpocTeie Mexanu3Mbl. Peryar. i bubnmnoreka [IOK
PaBHOBecue cun Ha peryare https://m.edsoo.ru/ff0a3a

96



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

58

Poryaru B TeXHHKE, OBITY U
npupoje. JlabopatopHas
pabota «MccnenoBanue
YCIIOBHIA PABHOBECHS PhIUara

Touka pocma.
Hcnonws3zoBanue nudpopoit

bub6aunorexa [IOK

https://m.edsoo.ru/ff0ad47
8e



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

nabopaTopHuH 1O

busmke
59 Pemrenue 3amay mo bubmmorexa [JOK
TeME «Y CIIOBUSA https://m.edsoo.ru/ff0a48a
PAaBHOBECHsI pbIYaray 6
Koadduruent
MTOJIE3HOTO JCHCTBUS
bubmmorexa [JOK
60 MeXaHHu3Ma.
https://m.edsoo.ru/ff0a3a9
Jlaboparopuas pabora 6
«M3mepenne KIIJI
HaKJIOHHOH
TIJIOCKOCTHY
Touka pocma.
Hcnonb3oBanue
nudposoit
nabopaTopuu 1o
buznke
61 Pemenue 3anay no bubmmorexa [JOK
teme "Pabora, https://m.edsoo.ru/ff0adc4
mMontHocTh, KIT/1" 8
6 Mexaaundeckast bubmmorexa [JOK
SHEPTHUSL. https://m.edsoo.ru/ff0a425
Kunernueckas u 2
MOTEHITHATbHAS
SHEPTHs
bubmmorexa [JOK
63 iiig?{;g:gsggliﬂﬂ https://m.edsoo.ru/ff0a436
SHEPruu 5
YPOK-3KCIIEpUMEHT 110
TeMe
"DKCIepUMEHTAIEHO
64 ¢ onpeeieHne bubnmoreka [JOK
H3MCHCHIIS I61ttps://m.edsoo.ru/ff0a3a9

KWHETHYECKOH 1
HOTEHIHAIbHOMN
SHEPruu Npu
CKaTLIBAaHMH TeJIa I10
HaKJIOHHOM
mIockoctu"

Touka pocma.
Hcnonb3oBanue
U poBoit
nabopaTopuH 1O



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

busmke

65 KontposnbHas pabora bubmorexa [IOK
o TeMe «Pabota u https://m.edsoo.ru/ff0a3a9
MOIIHOCTb. DHEPIHUs» 6

66 [ToBTOopenue. PaboTa ¢ bubnmnoreka [IOK
TEKCTaMHU 110 TEME https://m.edsoo.ru/ff0adee
"MexaHnuueckoe 6
nBIKeHue"
[ToBTOpenue. PaboTa ¢

67 TEKCTaMHU 10 TEME bubmorexa [IOK

https://m.edsoo.ru/ff0a4ff

"JlaByieHuE TBEPIBIX
TeJI, )KUAKOCTEH 1
rasos"

€



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

68 [ToBTropenue. Pabora ¢
TekcTamu 1o reme "Pabdora.

MomHocTh. DHeprus"

bubmmorexa [JOK
https://m.edsoo.ru/ff0a3a96

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/ff0a3a96

8 KVIACC

KoimuecTBo DJIEeKTPOHHbIE
Ne i/t Tema ypoka e Aara unppossie
HU3y4eHH | oOpa3zoBaTe/ibHbIE
Bcero | pecypcebl
OCHOBHBIC TTOJIOKCHUS
1 MOTTEKYTAPHO- 1 bubmnorexa [JOK
. https://m.edsoo.ru/ff0as5
KMHETUYECKON TEOPUHU U 256
WX OIBITHBIC
MTOITBEPK ICHUS
bubmnorexa [JOK
2 X(i;f;yli PasMEp aToMoB 1 ! lg;tgs://m.edsoo.ru/fanS
3 Moaenu TBEpIOTO, | bubmnorexa [JOK
JKHAKOT'O U https://m.edsoo.ru/ff0a5
ra3000pa3HOro COCTOSTHUI 40¢
BEIIIECTBA
OOBsicCHEHHE  CBOWCTB
4 TBEPAOTO, >KUJAKOTO U | bubmnorexa [JOK
ra3o00pa3HoOro https://m.edsoo.ru/ff0a8
COCTOSIHMH BeIIeCTBa Ha bae
OCHOBE MTOJIOKEHUH
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU
bubmnorexa [JOK
> {:hljggé)i??zz;zﬂe 1 ! ggt([))s://m.edsoo.ru/fanS
6 CmauuBanue u 1 bubmuorexa [JOK
KallWUIAPHOCTb. https://m.edsoo.ru/ff0as
IToBepxHOCTHOE 330
HATSDKCHHE
7 TemnoBoe pacupenue u 1 bubmmorexa [IOK
CKATHE https://m.edsoo.ru/ff0as
a26
g Temnepartypa. CBs3b | bubnmnorexa [IOK
TEMIIEPATYPEI CO https://m.edsoo.ru/ff0a8
CKOPOCTBIO TEIIJIOBOTO bae
JIBH)KCHUS 9aCTHI]
9 BuyTpennss | Bu6mmoreka [LIOK
sHeprusi. CriocoObl https://m.edsoo.ru/ff0as
c60

U3MCHCHUA



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

BHYTPEHHEN
SHEPIUH

10

Bupl Teruionepenaun

but6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

Ypok-
KOH(pepeHIHS
"IIpakTuueckoe
UCIIOJIb30BaHUE
TETJIOBBIX

CBOICTB BEILIECTB

Y MaTepHUaJioB B
Hesx
sHeprocoepekeHus"

bubmmorexa [IOK
https://m.edsoo.ru/ff0a65c0

12

KonnuectBo TeIioThL.
VY nenpHas TEIUIOEMKOCTH

bubmmorexa [JOK
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIIOBOIO
OajaHca.

TermmooOMeH U TEMIIOBOE
paBHOBECHE

bubmmorexa [IOK
https://m.edsoo.ru/ff0a7088

14

JlaboparopHas pabota
"UccnenoBanue

SIBJICHHUS TCINIOOOMEHA
MpY CMEIIMBAHUHU
XOJIOJTHOW U ropsiyeit
BOALI"

Touxa pocma.
Hcnonp3oBaHue

U POBOIA

naboparopuu 1o (GU3HKe

bubmmorexa [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuet xonnuecTBa
TEIIOTHI,
HEOOXOIUMOIO IS
HarpeBaHus Teja u
BBIJICTISIEMOT0 UM TPU
OXJIAKICHUN

bubmmorexa [JOK
https://m.edsoo.ru/ff0a86ae

16

JlabopaTtopHnast pabota
"OnpeneneHue yieabHOu
TEIJIOEMKOCTH BelecTBa"
Touxa pocma.
Hcnonws3oBanue
udpoBoi

naboparopuu 1o (hU3HKE

bubmmorexa [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIJIMBA.
VY nenpHas TerioTa
CrOpaHus

bubmorexa [IOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

ITlnaBnenue n

18 OTBEPIICBAHIIC bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
KPUCTAJUTMYECKUX TEI.
VY nenbHas Temnora
TUTABJICHUS
19 JlabopaTtopHnast pabota bubnmoreka [JOK
"Onpenenenue yaenbHOU https://m.edsoo.ru/ff0a72fe

TEIJIOTHI IJIaBJIeHud Jbpaa"



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Touka pocma. cnone30oBaHue
1 poBoii 1abopaTopuu 1Mo
duzuke

[TapooGpa3zoBanue u bubnuoreka
20
xoHaeHcauus. Mcnapenue [HOK
https://m.edsoo.ru/
ff0a740c
Kunenue. Y nenpHas Temiora
)1 napooOpa3oBaHus U bubnuoreka
KOHJICHCAIIHH. HOK
3aBUCHUMOCTD TEMIIEPATYPHI https://m.edsoo.ru/
KHUIICHUS OT aTMOC(EPHOTO ff0a786¢
JTaBIICHUS
BrnaxnocTs Bo3myxa.
JlabGoparopnas
22 pabora "Omnpenenenue EHO%HOTeKa
OTHOCHUTEJILHOHN BIQKHOCTH
" https://m.edsoo.ru/
BO3lyXa ff0a7628
Touka pocma. Vicrionb30BaHue
U POBOIA
nabopaTopuH 1Mo GU3NKe
oy Pemenue 3ana4 Ha onpeneneHue bubnuoreka
BJIQXKHOCTH BO3/lyXa [HOK
https://m.edsoo.ru/
ff0a86ae
[TpuHIIUIIEI PaOOTHI TETLIOBBIX
o bubnuoreka
24 nsurareneif. [TapoBas TypOuHa. TTOK
Hpurarens https://m.edsoo.ru/
BHYTPEHHETO CTOPaHUS ff0a86ae
)5 KIIJ] TenmoBoro aBuratens. bubnmoreka
TerutoBbIE IBUTATENHN U 3aIATA [HOK
Opr)KaI-OH_IeI/Ipre,I[LI https://m.edsoo.ru/
ff0a7c7c
26 3aKOH COXpaHEHUs U bubnuoreka
MIPEBPAILCHHS YHEPTUU B HOK
TEIUIOBBIX ITpoLieccax https://m.edsoo.ru/
ff0a86ae
[ToaroToBKa K KOHTPOJBHOM Eub
27 paGote o noIMoTeKa
[HOK

TeMe ""TeroBbIe IBIICHUSL.
W3meHeHune arperaTHbIX
COCTOSIHUM BeriecTna"

https://m.edsoo.ru/
f0a8312



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

28

KoHTponbHas padoTa 1mo reme
"TermnoBele sBIcHUA. M3MeHeHNE
arperaTHbIX

COCTOSIHUM BenecTna'

bubmmoreka
LHOK

https://m.edsoo.ru/
ff0a86ae



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

DIeKTpU3aIus Tell.

bu6mmoteka [IOK

29 JIBa pona https://m.edsoo.ru/ff0a86ae
AIIEKTPUYECKUX
3aps0B
Ypok-uccnenoBanue

30 "DnexkTpuzanus Tei bubnuorexa [JOK
WHIYKIUEH U IPU https://m.edsoo.ru/ff0a86ae
conpukocHoBeHUU" Touxa
pocma. Uctionb3oBaHue
U ppOBOH Ta0OPATOPUH TIO
buzuke

31 BzaumopeiicTBue 3apsSKEHHBIX bubnuorexa [JOK
Ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE MOJIE.

32 HanpsxeHnHocTh bubmorexa OK
SIEKTPHIECKOrO O, https://m.edsoo.ru/ff0a8a0a
[IpuHnMn cynepno3suuuu
3JEKTPUUYECKUX MOJIeH

3 Hocurenu snexrpuyeckux bubnnoreka [IOK
3apsA/0B. https://m.edsoo.ru/ff0a3a96
DJIeMEHTapHBIH 3apsia.
Ctpoenue atoma

34 [IpoBOAHUKY U AUDTEKTPUKH. bu6nmoreka LIOK
3aKOH COXpaHEHUS https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa

35 Pemenue 3a1au Ha npuMEHEHKE bubmuorexa [JOK
CBOMCTB 2JIEKTPUYECKUX https://m.edsoo.ru/ff0a90cc
3apsioB
DNEeKTpUYECKUM TOK, yCIOBUS

36 €ro CyIleCTBOBaHUS. Bubnmorexa [IOK

https://m.edsoo.ru/ff0a95a4

Hcrounuku
3JEKTPUYECKOTO TOKA

37 JlelicTBUSA AIEKTPUUECKOTO bubmorexa OK
oK https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
"JleificTBHE IEKTPUUYECKOTO

38 I10JIs1 HA IPOBOJIHUKU U bubnuoreka [HIOK

JIADJIEKTPUKH"

Touxa pocma. cnonb3oBanue
i poBoii 1abopaTopuu 1Mo
buzuke

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a3a96

39 DIEKTPUUECKHUH TOK B bubnmoreka [IOK
MeTajax, )KUJIKOCTIX U razax https://m.edsoo.ru/ff0
a9838
40 DnexTpuyeckas Lenb U e€ bu6mmoreka LIOK
COCTaBHBIE YaCTH https://m.edsoo.ru/ff0
a3a9%6
Cuna toka. JlabopaTopHas padboTa
41 "I/I31\'4'epeHHe U PEryJIMPOBAHUE CUJIBI bubnmoreka [IOK
TOKa https://m.edsoo.ru/ff0
Touka pocma. Icnionb30BaHKE a8bd6
1 ppoBOH 1abOpaTOpuu 1Mo GU3NKE
DNeKTpUUECKOe HaIPsHKEHUE.
Boubr™merp.
42 JlaboparopHuas padora "M3Mepenue u bubnuorexa LIOK
peryinupoBaHue HanpspKeHus" hgrpls é:‘//m.edsoo.ru/ffo
Touxa pocma. Viciolib30BaHUE —
udpoBoi
naboparopuu 1o (GU3HKe
43 CornpoTHuBiI€HUE TPOBOIHUKA. bubnmoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0
aa738
JlaGopaTopHnas pabota
"3aBUCUMOCTD 3JEKTPUUYECKOTO
44 COTPOTHUBIICHUS MPOBOJIHHUKA OT €T0 bubnmnoreka [IOK
JUTAHBI, TUIOIIAAH TTOIEPETHOTO https://m.edsoo.ru/ff0
cedeHus u marepuana" Touka aa738
pocma. Vicnionb3oBanue nudpoBoi
nabopaTopu 1Mo GU3NKE
45 3aBUCHUMOCTD CHJIBI TOKA OT bubnmoreka [JOK
HanpspkeHus. 3akoH Oma i1 ydyacTka https://m.edsoo.ru/ff0
enu aad4a
JlaGopaTopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, HJIYIIEr0 Yepe3 pe3nucTop, OT bubmorexa [IOK
COIIPOTUBIIEHUA PE3UCTOPA U https://m.edsoo.ru/ff0
aa04e

HaIpsKEHUs Ha pe3uctope”
Touka pocma. Vicrionb30BaHue
udpoBoi

nabopaTopu 1Mo GU3HNKE



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

47 [TocnenoBarenpHOE U bubmmorexa [JOK
MapaJlIeIbHOE COCTMHECHUS https://m.edsoo.ru/ff0
MIPOBOTHHKOB a86ae
JlaGopaTtophas padorta "IIpoBepka
MpaBuJjIa CIIOKEHUS HAIIPSKESHUH

43 npu bubnmoreka [IOK
MOCJIEI0BATEIbHOM COCIUHECHUN https://m.edsoo.ru/ff0
JIBYX p€3UCTOpOB" aaas8
Touka pocma. Vicrionb30BaHue
udpoBoi
nabopaTopuH 1Mo (PU3HKE
JlaGopaTtophas padorta "IIpoBepka
npaBuJja I CUJIbI TOKA MPH

49 ADAILIELHOM bub6munorexa [IOK

P " https://m.edsoo.ru/ff0
COCIMHEHUU PE3UCTOPOB aadle
Touka pocma. icnonb30BaHue
U ppOBOH Ta0OPATOPUH TIO
buzuke
Pemenue 3amay Ha npuMeHEHUE
50 3akoHa Oma 1t pa3angHoro bubnnorexa [IOK
P https://m.edsoo.ru/ff0
COCIMHEHUS TIPOBOIHUKOB aafRa

5] PaGora 1 MmomHOCTh bubmmorexa [IOK
ANEKTPUUECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0
[xoyins-Jlenna abl24
JlabopaTopHas paborta
"Onpenenenne padboOTel U

52 MOIIIpHOCTI/I 3JI€KTp HYECKOTO bubnmorexa LOK

| P https://m.edsoo.ru/ff)
TOKa ab3e0
Touka pocma. Vcnonap3oBaHue
U POBOIA
naboparopuu 1o (GU3HKe
DEKTPUYECKUE LIEITH U

P . bubnmoreka [IOK
53 HOTPEOUTENH IIEKTPUUECKOM
6 K https://m.edsoo.ru/ff0

sHepruu B ObITy. KopoTkoe ab660
3aMbIKaHHE
[ToaroToBKa K KOHTPOJIBHOM

54 aboTe 1o TeMe bubmmorexa HOK
E) https://m.edso0.ru/ff0

DIEKTPUYECKHE 3apsIIbl. abd2c

3apsoKeHHBIC Tella U UX

B3aHUMO/ICHCTBUSL.



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

[TocTosiHHBIH A5eKTprUYeCKUi TOK"

55

KonTponbHast padota no teme
"DJIeKTpUUECKUE 3aPSAbI.
3apsKeHHbIE

Teja U UX B3aUMOJIEHCTBHUSL.
IlocTossHHBIN

AICKTPUIECCKHUM TOK"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0abeal

56

IlocTostHHEIC MAarHuThbl, UX
BSaHMOHeﬁCTBHC

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a86ae

57

VYpok-uccnenosanue "M3yuenue
IIOJICH IOCTOSHHBIX MAarHUTOB"
Touxa pocma. Vicnonb3oBaHue
udpoBoi

naboparopuu 1o (hU3HKe

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nosie. MarautHoe
rmosie 3eMJIH U €10 3HAYECHUE IS
JKA3HU Ha 3emiie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarauTHoe nosne
JIEKTPUUECKOro Toka MarHuTHoe
[0JI€ KaTyLIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

HpI/IMeHeHI/Ie QJICKTPOMAaramuToOB B
TCXHHKCE.

JlaboparopHas padora "M3ydyenue
JEHCTBUS MATHUTHOTO TOJIS HA
MIPOBOJHUK C TOKOM"

Touxa pocma. Viciolib30BaHUE
U POBOIA

nabopaTopuH 1Mo (GU3HKE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ac74a

61

DIIEKTPOABUTATENb IOCTOSHHOTO
Toka. Mcronb3oBanue
3JIEKTpOABUTATENEH B
TEXHUYECKUX YCTPOIMCTBAxX U Ha
Tpancnopre. JlabopaTopHas
pabora

"KoHcTpyHnpoBaHue 1 n3ydeHue
paboTHI AJIeKTpoIBHTATENS"
Touxa pocma. Vicionib30BaHUE
1 poBoii

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

naboparopuu 1o (pU3HKe

OmnbrTel @apanest. 3aKkoH

62 JIEKTPOMArHUTHON NHAYKIIAN buGnuorexa LIOK
p ALY KIUH. https://m.edsoo.ru/ff0a86ae
IIpaBuno Jlenua
Onexrporereparop. CriocoOs
. bubnmoreka [JOK
63 MIOJIYyYEHUS DIEKTPUUECKON
https://m.edsoo.ru/ff0a86ae
SHEPruu. IJIEKTPOCTAHIIMHU Ha
BO300HOBIIAEMBIX NCTOYHHUKAX
SHEPIruHu
[ToaroroBka Kk KOHTPOJIBLHOU

64 aboTe 1Mo TemMe buGmorexa OK

F') https://m.edsoo.ru/ff0a86ae
DIJIEKTPUYECKUE U

MarHuTHBIE

ABICHUA"

65 KonTponbhas padota no teme bu6mmorexa LIOK
"DJIeKTpUUECKUE U MATHUTHBIE https://m.edsoo.ru/ff0acb14
saBiaeHus"

[ToBTOpenue. Pabora ¢ Bbu6mmoreka LIOK

66 "

TexkcTaMu 110 TeMe "'TemnioBrle https://m.edsoo.ru/ff0acc5e
sBjeHus"

&7 [ToBTOpenue. Pabora ¢ bubnmoreka [IOK
TEKCTaMH II0 TEME https://m.edsoo.ru/ff0acdc6
"IToCcTOSIHHBIN JIEKTPUYECKUN
TOK"

68 [ToBTOpenue. Pabora ¢ bubnmoreka [JOK
TEKCTaMH I10 TEME https://m.edsoo.ru/ff0a3a96

"MarautHble aBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0a3a96

9 KJIACC

KosmmuecTBo DJIEeKTPOHHbIE
Ne i/t Tema ypoka e Aara unppossIe
U3y4eHus1 | oOpa3oBaTejibHbIE
Bcero pecypcbi
1 MexaHu4ecKkoe TBUKEHHE. | bubmmorexa [JOK
MarepuanbHas TOYKa https://m.edsoo.ru/ff0ael76
) Cucrema otcuera. | bubmmorexa [IOK
OTHOCUTENBHOCTD https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMepHOE npsMOIMHENHOE 1 bubmmorexa LOK
I — https://m.edsoo.ru/ff0ad19a
HepasnomepHoe
4 MPSMOJIMHETHOE 1 bubmmorera [IOK
https://m.edsoo.ru/ff0ae176
nBxenue. Cpennsis u
MTHOBEHHAsI CKOPOCTh
5 [TpssmonuHEeitHOE | bubnmoreka [JOK
PaBHOYCKOPEHHOE https://m.edsoo.ru/ff0ad8d4
JIBUKCHHE.
Yckopenue
CKopocCTh MPSIMOTMHEHHOTO
6 paBlfoyCKOszHOFO JIBUKCHMUSL. 1 bubmmorexa LOK
https://m.edsoo.ru/ff0ael76
I'padux ckopocTn
JlaboparopHas pabota
"OmnpeneneHue
7 YCKOpEHUS Tela mpu 1 Bubmmorexa LIOK
PABHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JBUKEHUH 110 HAKJIIOHHOM
mockoctu" Touka pocma.
HcnonwszoBanue nudpoBoit
nabopaTopuH 1o hU3NKe
8 CB00OOIHOE TIAJICHHE TEJT. 1 bubmmorexa [IOK
Onerrer Tammes https://m.edsoo.ru/ff0ae176
9 PaBHOMEpHOE NBHKEHUE IO 1 bu6mnorexa [IOK

OKPY>XHOCTH.



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

IIepnon n yactora
obparienus. JInneitnas
U YIJIOBasi CKOPOCTH

https://m.edsoo.ru/ff0ael76

10 LlenTpocTpemMuTeanrHoOe bubmorexa OK
YCKOpCHHE https://m.edsoo.ru/ff0ael76
. bubmmorexa [JOK
1 g:ﬁ:ggl;f;;H Herotona. https://m.edsoo.ru/ff0ae612
12 Bropo bu6mmoreka LIOK
u https://m.edsoo.ru/ff0ae72a
3aKO0H
HsroTo
Ha.
PaBHo
JIEVCTB
yIomas
cuia
13 Tpernii 3akoH bubnmoreka [JOK
HrrotoHa. https://m.edsoo.ru/ff0ae982
Cynepno3unus cui
14 Pemenue 3amay Ha bubmmorexa [IOK
MPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aebbe
Hprorona
bubmorexa [IOK
15 19;?; YHPYrOCTH. 3akoH https://m.edsoo.ru/ff0aeca2
16 Pemenwne 3amad mo teme bubmorexa [IOK
«CHNa YIPYTOCTI https://m.edsoo.ru/ff0afe36
Jlaboparopnas pabota
17 «Ornpenenenue bub6nuorexa LIOK
YKECTKOCTU IIPY>KUHBD» https://m.edsoo.ru/ff0aee28
Touxa pocma.
Hcnonb3oBanne
1 poBOIA
J1abopaToOpuH 1Mo (HU3HKE
bubmorexa [IOK
18 Cra Tperms https://m.edsoo.ru/ff0af738
bubmorexa [IOK
19 Pertenue 3amay no reme
«CHITa TPeHHD https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota
20 "Onpenenenue bubmmorexa [JOK
kod(durmenta TpeHus https://m.edsoo.ru/ff0af8be

CKOIbXeHus"



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

Touxa pocma.
Hcnonb3oBanue
UQPOBO

naboparopuu 1o (huU3MKe




Pemenue 3agay o teme

bu6mmoteka [IOK

21
"3akonsl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8e
ynpyrocti. Cuna Tpenus"
Cwua TSDKECTH M 3aKOH
bu6mmoreka [IOK
22 BCEMHUPHOTO
https://m.edsoo.ru/ff0af044
TATOTCHUS.
Yckopenue
CBOOOJTHOTO TaJICHUS
Ypok-koHDepeHIus
23 "II[)BI/DKGHI/Iqﬁ)! feﬂ BOK bubamorexa LIOK
pyr https://m.edsoo.ru/ff0afe36
TPaBUTAIMOHHOTO IIEHTPA
(Conmueunas cuctema).
lamakTukn"
24 Pemenue 3ama4 mo teme "Cuna bubmuorexa [JOK
TSDKECTU Y 3aKOH BCEMUPHOIO https://m.edsoo.ru/ff0af5{8
TSirorenus’"”
25 [TepBas kocMuUYeCcKasi CKOPOCTb. bubmuorexa [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe maTepuanbHOW
26 TOYKH. bubmuorexa [JOK
AOGCOmOTHO TBEPAOE TEIO. https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpIOTO TEMA C©
3aKpEIUIEHHOM OChIO
BpAIICHUS
bu6mmotexa [IOK
27 MowmeHT cunsl. L{eHTp TsixecTH
Henp https://m.edsoo.ru/ff0afe36
)% Pemenue 3ama4 mo teme bu6mmorexa [IOK
"MowmenT cwibl. LleHTp https://m.edsoo.ru/ff0b02b4
TsDKeCTH"
[ToaroroBka Kk KOHTPOJILHOM
29 aboTe 1o TeMe bubmmorexa [IOK
}? https://m.edsoo.ru/ff0b0408
MexaHn4eCcKOe ABUKEHUE.
B3anmoneiictBue ten"
KontpoinbHas pabota 1o reme
30 "MexaHu4ecKoe IBUKECHHE bubmorexa OK
N \ ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. IMmynasc CUIIbL. bubnuoreka [HIOK

3aKOH COXpaHEHMsI UMITYJIbCA.
Yupyroe u

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b07fa

HEYIPYroe B3auMOJICHCTBUE

1 Pemenue 3agay mo reme bubmorexa [IOK
"3aK0H coOXpaHEHUs https://m.edsoo.ru/ff0b096¢
uMIynbca'

13 Ypok-koH(pepeHIHs bubnmnoreka [IOK
"PeakTUBHOE OBM)KEHUE https://m.edsoo.ru/ff0ael 76
B IIPUPOJIE U TEXHUKE"

bubmmorexa [JOK

34 Mexanundeckas paboTa ¥ MOIIHOCTb hitos://m.cdsoo.ru/fl0b0ag4

35 PaboTa CHJIBbI TSYKECTH, CHJIBI bubmmorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabora
«Omnpenenenue
pabOThI CHITBI TPEHUS TIPH Bu6nuorexa LIOK

36 paBHOMEPHOM JBMIKCHUH TEIIA 110 https://m.edsoo.ru/ff0ae176
TOPU30HTAIILHOU
MTOBEPXHOCTI
Touka pocma. Vicions30BaHue
1M (pOBOH JTA0OOpATOPUH 1O HUBHKE

37 CBsi3b SHEPTUU U PabOTHI. bubnmnoreka [IOK
[ToreHumanbHas 3Heprus https://m.edsoo.ru/ff0b21fe

18 Kuneruueckas sneprus. Teopema o | bubmorexa [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B bubamorexa LOK
MEXAHHKE https://m.edsoo.ru/ff0b21fe
Jlaboparopnas pabora «/3ydeHue

40 3aKOHA COXPaHEHUS YHEPTUM» bubnmoreka [JOK
Touxa pocma. Vicniolib30BaHHE https://m.edsoo.ru/ff0b12fe
nudpoBoi
naboparopuu 1o (huU3MKe

41 KonebarenpHoe ABUIKEHUE U €TO bubmorexa [IOK
XapaKTEPUCTUKUA https://m.edsoo.ru/ffOb1858

42 3aryxaromme KojeOaHus. bubmmorexa [JOK

BrinyxaeHHbIe



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Konebanus. Pesonanc

https://m.edsoo.ru/ff0b
2010

43 MareMaTH4ECKUN U IIPYKUHHBIN Bubmorexa OK
Py https://m.edsoo.ru/ff0b
MAasTHUKH
21fe
Ypok-uccrnenoBanue
«3aBHCUMOCTh MEpUOa
44 KoJieOaHUI OT bubmorexa OK
https://m.edsoo.ru/ff0b
KECTKOCTHU MIPYKUHBI U 197a
MacChl Tpy3a»
Touka pocma. Vicnonb3oBaHue
U poBoit
naboparopuu 1o (huU3MKe
[IpeBpaienue suepruu npu bubnuoreka [JOK
45
MEXaHUYECKNX KOJIEOaHUIX https://m.edsoo.ru/ff0b
21fe
Jlaboparopuas pabora
«OmnpeneneHue 4acTOTh U
46 nepuoaa xoiaeoaHuin bubmorexa HOK
p https://m.edsoo.ru/ff0b
MPYKUHHOTO MasSiTHUKa lacc
Touxa pocma. Vicniolib30BaHHE
U POBOIA
naboparopuu 1o (huU3MKe
JlaGopaTopHnas pabota
«IIpoBepka HE3aBUCUMOCTH
47 epuoa Kojiebanuii rpysa bubmorexa HOK
p py3d, https://m.edsoo.ru/ff0b
MMOJIBEIIEHHOI0 K HUTH, OT MacChl 197a
rpy3a» Touxa pocma.
Hcnons3oBanue mudpoBoit
naboparopuu 1o (huU3MKe
Mexanundeckne BOJIHEL. CBOMCTBA
bu6mmoteka [IOK
48 MEXaHUYECKUX BOJH.
https://m.edsoo.ru/ff0b
[IponosbHBIE 21fe
MTOTNIEPEYHBIE BOJHBI
VYpok-koH(pepeHI U
" P bep bu6mmoteka [IOK
49 Mexanundeckue BOJIHBI B
. . https://m.edsoo.ru/ff0b
TBEpOM Tene. CelicMuyeckue e
BOJIHBI"
50 3Byk. PacnpocTpanenue u bubnunoreka [IOK
OTPAXKCHUE 3BYKa https://m.edsoo.ru/ff0b

21fe



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

51

Ypoxk-uccienoBanue
"Haburoienue 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"
Touka pocma. Vicnonp30BaHue
nudposoit

J1abopaToOpuH 1Mo (HU3HKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

52

I'poMKOCTb 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI pe30HaHC

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

53

VYpox-koH(pepeHus
"V apTpa3Byk U UH(PPaA3BYK B
MPUPOAC U TEXHUKE"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroTroBka K KOHTPOJILHOU
pabote mo

TeMe "3aKOHbI COXpaHEHHUS.
MexaHnuueckue KojaeOaHus u
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTponbHas paboTa 1mo Teme
"3aKOHBI

COoXpaHeHHUs. MexaHHUeCKHe
Koye0aHus ¥ BOJTHBI"

56

DnexTpoMara
UTHOE I0JIE.

DneKkTpoMart
WTHBIC BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CpoiicTBa QJICKTPOMAroMuTHBIX
BOJIH

bu6mmotexa [IOK
https://m.edsoo.ru/ff0ae176

58

Ypok-koudpepenmus "lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcmonn3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOH

cBs3u"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccienoBaHue
"N3yueHue cBOMCTB
ANEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO
tenedona”

Touka pocma. Vlcrionb30BaHue
nudpoBoi

JabopaTopuH 1Mo (HU3HKE

bu6mmotexa [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agay Ha
OMnpeacICHUC YaCTOThI U

bubmuoreka [JOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI BHGKTpOMaFHHTHOfI
BOJIHBI

https://m.edsoo.ru/ff0ael76

DneKkTpoMarHuTHas npupoja

bu6mmoteka [IOK

61 CBCTA. https://m.edsoo.ru/ff0b31d0
CkopocTs cBeTa. BoiHOBBIE
CBONCTBA CBETA
Hcrounuku cBera.

62 TpsmorTHeiiHOE bubnuoreka [HOK
PACTIPOCTPAHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHbl
3aK0H OTpaXEHUS CBETA.

63 3epraa. bubmuorexa [JOK
Pelwenue 3a1a4 Ha https://m.edsoo.ru/ff0b38c4
MIPUMEHEHHE 3aKOHA
OTpaXKEHHUs CBETA

64 [Ipenomiienne cBera. 3aKoH bub6nnoreka LIOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TonHoe BHYyTpEHHEE

65 OTpa)KEHUE CBETA. bubamorexa [IOK

https://m.edsoo.ru/ff0b3cSc
Hcnonp3oBanue noHOro
BHYTPEHHETO
OTPaYKEHUS B OIITHYCCKUX
CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccaenoBaHue 3aBUCUMOCTU

66 yria IpeJoMJICHHS CBETOBOTO bub6nnoreka LIOK
JIy4a OT yrJjia MaJcHus Ha https://m.edsoo.ru/ff0ael76
rpanuue "Bo3ayx- crexio""

Touka pocma. Vicnonb3oBaHue
nrdpoBoi
J1a00paToOpHH 1Mo (HU3HKE
o | i
https://m.edsoo.ru/ff0ael76
MOJTHOT'O BHYTPEHHETO
OTPaXKEHUS:
CBETOBOJIBI,
ONTHUKOBOJIOKOHHAS CBsI3b"
bubmuorexa [JOK
68 ;]II;IZB:' Onrsieckas cia https://m.edsoo.ru/ff0b3{2¢c
. bu6mmoteka [IOK
69 E;I::;))SGHHG n300paxeHuii B https://m.edsoo.ru/ff0b444a
70 Jlaboparopnas pabora bubnunoreka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

"Omnpenenenue




(OKYCHOTO pPacCTOSTHUS U
OINITUYECKOM CHITBI
coOuparomien TUH3bI"

Touka pocma. Vicnonb3oBaHue
¢ poBoit

J1a00paTOpHH MO (HU3HKE

https://m.edsoo.ru/ff0b420
6

71 Ypok-koHhepeHus bubmorexa [JOK
"Onruueckue https://m.edsoo.ru/ff0c0a7e
JIMH30BBIC TTPUOOPHI"
72 I'na3 kak onTuyeckas cuctema. bubmorexa [IOK
3pene 2ttps://m.edsoo.ru/ff0b468
7 Ypok-kouhepenus " JlepexTo bubnmoreka [IOK
3penus. Kak coxpaHutb https://m.edsoo.ru/ff0ae176
3peHue"
Pasnoxxenue Genoro ceera B BuGmorexa LIOK
74 cnektp. OneiTel HetoTOHA. hitps:/m.odsoo.ru/ f0cOf4c
Cnoxenue
CICKTPAIILHBIX IIBETOB.
Jlucnepcus cBera
Jlaboparopnas pabota "OnbIThI
1o
pasioxeHuto 0enoro cBera B Bu6mnuorexa LIOK
73 CIIEKTpP ¥ BOCIIPUATHUIO [IBETA https://m.edsoo.ru/ff0c0c2a
MPEIMETOB MPHU UX
HaOJIIOACHNY Yepe3 I[BETOBbIC
¢busTpHI"
Touka pocma. Vicnonp30BaHue
uudpoBoii Jaboparopuu 1o
¢busuke
Ypok-npaktukyM "BoiaHoBbIE
CBOICTBa CBeTa: AUCHEpPCHs,
76 uHTephepeHIus u Audpaxius" bubmorexa OK
https://m.edsoo.ru/ff0ae176
Touka pocma. Vicrionb30BaHue
upoBoii
naboparopuu 1o (usuke
77 Omnsitel Pezepdopaa u bubnmnoreka [IOK
IUIaHETapHas MOJEIb https://m.edsoo.ru/ff0c12a8
aToma
78 [Tocrynater bopa. Moaens atroma buGnuorexa [IOK

bopa

https://m.edsoo.ru/ff0acl 76



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0ae176

Hcnyckanue u noryonieHue

bu6mmoteka [IOK

7 cBeTa aToMOM. KBaHTHI. https://m.edsoo.ru/ff0c144c
JInHenyaThle CIIEKTpPHI
VYpoxk-nipaktukym "HaGmronenue
20 CIIEKTPOB UCITyCKaHUs" bu6nmoreka LIOK
Touxa pocma. Vicniolib30BaHHE https://m.edsoo.ru/ff0c1550
U poBOit
J1a00paTOpHH 1Mo (HU3HKE
81 PaanoakTUBHOCTE U €€ BHUILI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
%) CrtpoeHue aTOMHOTO sAJIpa. bubnunoreka [IOK
Hyxnonnas mozens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE pEeBpaICHUS. bubamorexa [IOK
Y30ToIbI https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo reme: bubmuoreka [JOK
"PagunoakTuBHbBIE NTpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
bubmuoreka [JOK
85 Hepnon nonypacriana https://m.edsoo.ru/ff0ael 76
YPOK_KOHq)epeHHHH bubnnoreka [IOK
86 PannoaktuBHBIC
https://m.edsoo.ru/ff0c2126
W3JIy4€HUs B IPUPOJIE,
MeIUIUHE, TEXHUKE"
87 SnepHble peakuuu. 3aKOHbI bubnuoreka [{IOK
COXPaHEHU 3apsI0BOTO U https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEI
28 DHeprus CBsi3M aTOMHBIX sJIEP. bubnuotexa [JOK
CBs13b Macchl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
%0 Pemenue 3amau mo teme bu6mmotexa [IOK
"Snepubie peakuun" https://m.edsoo.ru/ff0ae176
90 Peaknuu cuaTe3a M eICHUS bubmuorexa [JOK
SAIEP. https://m.edsoo.ru/ff0c1e88
Wctounuku snepruu ConHua u
3BE31
91 Ypok-koupepenmus " Snepras bubmuorexa [JOK

JHEPreTHKA.



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c1e88

JlencTBrs palOaKTUBHBIX HU3ITy4EHUN
Ha JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/ff0ael7
6

[ToaroroBka K KOHTPOJILHOU paboTe

9 110 TeMe "DIJIEKTPOMAarHuTHOE MOJIE. | bu6mmorexa LIOK
DNeKTpOMarHuTHbIC BOJIHBI. https://m.edsoo.ru/ff0c22
KBanroBbie 3e
sIBJICHUS"

KontposnbHas pabota 1o reme

93 "DJIeKTPOMarHuTHOE TIOJIE. |
DNEKTPOMarHUTHEIC BOJTHEI.

KBanToBbie
siBjieHus"
[ToBTOpeHme, o0o01IeHue.

94 JlaboparopHbie pPabOTBHI MO KypcCy | bubnmnoreka [IOK
"Bzaumonericreue ten"  Touka https://m.edsoo.ru/ff0c24
pocma. Victionb3oBanue udpoBoi sa
naboparopuu 1o (hU3MKe
[ToBTOpenue, o600mIeHNE. Pemenne

95 ACYCTHBIX M KAUeCTBEHHBIX 3a7a4 1o |1 bubmmorexa [IOK
P " " https://m.edsoo.ru/ff0c25
TeMme ""TernnoBsle poLecCsh 7
[ToBTOpenue, 0600IeHNE. Pemenne

bubmmorexa [JOK
96 pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 10 |1
" o https://m.edsoo.ru/ff0c2a2
teme "KIIJ[ TemioBsIX aBUTaTenein )
[ToBTOpenue, o600IeHNE. Pemenue
bubmuorexa [IOK
97 pacyeTHBIX M KaUeCTBEHHBIX 3a7a4 1o |1
| | https://m.edsoo.ru/ff0c2b
teme "KIIJ[ 31eKTpoyCcTaHOBOK 30
[ToBTOpenue, o6ooIICHKE.
Jlaboparopublie paboThI 110 Kypcy bubnmnoreka [IOK
98 " " .
CseroBslie aBinenus” Touka pocma. https://m.edsoo.ru/ff0c2cS
Hcnonb3oBanue nuQppoBoit 2
nabopaTopuH 1o (hU3nKe
bubmmorexa [JOK
99 ITosTOpenue, 0000menue. Padortac |1
p B https://m.edsoo.ru/ff0c2d

6a



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a

TEKCTaMH 10 TEME ""3aKOHEBI
COXpaHEHHUS B MeXaHUKe"

100

[ToBTOpenue, o600ImIEeHHE.
Pabora ¢

TexkcTaMi 1o TeMe "Konebanus u
BOJIHEI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o600ImIEHHE.
Pabora ¢

TekcTaMHu 110 TeMe "CBeTOBbIE
saBJIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpeHME, 0000IICHHE.
PabGora ¢

TekcTtaMmu o TeMme "KBaHToBasg u
snepHas guszuka'

bu6mmotexa [IOK
https://m.edsoo.ru/ff0ael76

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0ae176

IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOMU ITPOI'PAMMbBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA
7 KJIACC
Kox
nposepse .
MOLO IIposepsiemble NpeMeTHbIE Pe3yJIbTaTbl 0CBOCHHsI OCHOBHOI
pesyanTa o0pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
Ta
1.1 UCII0JIb30BaTh U3YYEHHBIC TIOHATHUS
15 pa3nuyath SBICHUS IO ONMCAHUIO UX XapAKTEPHBIX CBOMCTB M Ha OCHOBE
. OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE
pacrno3HaBaTb IPOSIBIEHHE H3YYEHHbIX (PU3UYECKUX  SBJICHUI B
13 OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUE SIBICHUS B IPUPOAE, MPH
. 3TOM TMEPEBOAMTH TMPAKTHUECKYI0 3ajady B Y4eOHYIO, BBLICTATH
CyIIECTBEHHbIE CBOMCTBA (IMpU3HAKN) (PU3HUECKUX SBICHUMN
OIMCHIBATh M3YUEHHBIE CBOMCTBA TeNl M (PU3UUECKUE SBICHUS, UCHOJb3Ys
¢usnyeckue BEIMYMHBI, NPU ONUCAHUU MPABWIBHO  TPAaKTOBAaTh
L4 (bu3NYeCKU CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €JMHHIIBI
. (Gu3M4YeCKUX BEIMYUH, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JIAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTUMH BEJIHMYMHAMH, CTPOUTH Tpaduku
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYNH
XapaKTepu3oBaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHHUS U IPOLECCHI,
1.5 HCIIONB3ysl M3YYCHHBIE 3aKOHBl, IpU 3TOM JaBaTbh CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBIBATh €r0 MAaTEMaTHUECKOE BbIPAXKEHUE
OOBSICHATh (PU3UYECKUE SIBICHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YMCIE
U B KOHTEKCTE CHUTyalUHd IPAKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
1.6 BBISIBJISATh IPUYMHHO-CJIEZICTBEHHBIE CBS3U, CTPOUTH OOBsiICHEHUE U3 1 — 2
JIOTHYECKUX IIaroB C OMOpOil Ha | — 2 M3y4eHHBIX CBOMCTBA (PU3NIECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH
17 pemate pacuéTHele 3a7aud B 1 — 2 [EHCTBUSA, MCNONb3Ys 3aKOHBI U

(GopMyIIbI, CBSI3bIBAIOIIHME (DU3UYECKHE BEIMYMHBL HA OCHOBE aHAIIM3a




YCJIOBUA 3aJa4d 3allMCbIBATh KPATKOC YCJIIOBHUEC, IMOACTABIIATH (1)I/I3I/I‘~I€CKI/I€
BCINYHHBI B (1)OpMy.TII>I H IIPOBOAUTH pvaéTBI, HaxXOoauThb CIIPaBOYHbLIC
JaHHBIC, H€O6XOZ[I/IMI)I€ AJI peuICHUA 3ajiad, OUCHUBATL PCATTUCTUIHOCTD

HOJ'Iy‘lGHHOfI (bHSPI‘lGCKOfI BCINYHMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXHO PEIIUTh MPU [TOMOIIU
(U3HYECKUX METOJIOB, B OIMMMCAHUN WCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOC
MIpeIoNokeHne (TUIoTe3y), pa3iniaTh U HHTEPIPETUPOBATH MMOJTYYECHHBIN
pe3ynbTaT, HAaXOJIUTh OIIMOKM B XOJE OIBITA, JIeJaTh BBIBOJBI IO €ro

pe3yibTaraM

1.9

MPOBOJIUTh ONBITBI 1O HAOMIOACHUIO (U3WYCCKUX SIBICHUH WU
bu3HUeCKuX CBONCTB TN (dhopMyIUpOBaTh MIPOBEPSIEMBIC
MPEIOI0KECHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKESHHOTO 000PYI0BaHUs,

3aMMChIBaTh X0/ ONbITA U (POPMYIHPOBATH BHIBObI

1.10

BBIIOJIHATh IIPSIMbIE H3MEPEHUS C MCIOJb30BAHUEM AHAJIOIOBBIX U
U(GPOBBIX TPUOOPOB, 3aNMUCHIBATh IIOKA3aHUS MPHOOPOB C Y4ETOM

3a/ITaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

IIPOBOJIUTH MUCCIIEZIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYHHBI OT
APYrod C MWCIOJB30BAHUEM IIPSAMBIX HM3MEPEHUM, Y4YacTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOr0  MCCIEJOBaHUS, COOUpAaTh YCTAHOBKY H
BBITIOJIHATE M3MEPEHUs, CIeays TNPEeAJIOKECHHOMY IUIaHy, (UKCHPOBAThH
pe3ysabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH B BHJE
MPEIIOKEHHBIX TaOMUL U TpaUKOB, AENaTh BBIBOJABI 110 pPeE3yjbTaTam

HCCIICOOBaHUA

1.12

IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, CIERys
MPEUIOKEHHOW WHCTPYKLMHU: TIPU BBINOJHEHHUH HW3MEPEHUH COOHMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHCIATH 3HAYCHHE MCKOMOU

BCJINYHHBI

1.13

coOJII01aTh TIPaBUiIa TEXHUKH OE30MAaCHOCTH IpU padoTe ¢ 1a0opaTopHBIM

o0opynoBaHueM

1.14

yKa3bplBaTh MPUHLUIBI JEHCTBUSA MPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
XapaKTepu30BaTh TMPHUHLIUIBI  JEHCTBUS HW3YyYEHHBIX TNPHUOOPOB |
TEXHUYECKHUX YCTPOMCTB C IOMOILBIO UX ONMCAHUSA, UCIIONIB3Ysl 3HAHUSA O
CBOWCTBaX (PM3MUECKUX SBICHUN U HEOOXOAMMBIC (PU3NYECKUE 3aKOHBI H

3aKOHOMCPHOCTH

OPUBOJIUTH  HpHUMEpPhl  (HaXoIuTh  HHGOpPMALMIO O  MpPUMEpax)




MIPAKTUYECKOTO HCIOJL30BaHUs (U3MYECKUX 3HAHWA B TIOBCEIHEBHOMN
KU3HM JUIsl oOecrieueHrs] 0€301acHOCTH MPU OOpallleHHH ¢ MpUOOpaMu 1
TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHUS 3I0POBbS U COOTIOICHUS HOPM

3KOJIOTHYCCKOTI'O ITIOBCACHUA B Opr>KaIOIHCﬁ cpeac

OCYILICCTBIIATDH OT60p HCTOYHHKOB HH(bOpMaHI/IH B CCTH I/IHTepHCT B

COOTBCTCTBHH C 3aJaHHBIM IMOMCKOBBIM 3allpOCOM, Ha OCHOBC MMCIOIINXCA

1.16 3HAHUM W MYTEM CpPAaBHEHMS pPa3JUYHBIX HCTOYHUKOB BBIJIEIATH
nH(pOpMaIIIO, KOTOpasi SBJISETCS MPOTHBOPCUYMBON WM MOXKET OBITh
HEJOCTOBEPHOM
UCIOJIb30BaTh MPU BBINOJIHEHUN YYEOHBIX 3aJaHUil HAYyYHOMOMYISPHYIO

17 nuTepaTypy GPU3MYECKOTO COACPKaHMs, CIIPAaBOUYHBIE MAaTEPUAIIb, PECYPCHI

' cetu HMHrepHer, Bnanerp nOpu€MaMu KOHCIHEKTUPOBAHUS  TEKCTa,

npeoOpa3oBaHus WH(OOPMAILIUY U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO
CO3/1aBaTh COOCTBEHHBIC KPATKHE NMHUCHMEHHBIC W YCTHBIC COOOIICHHS HA
OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMAIMH (HUZNIECKOTO COJIEPIKAHHS, B TOM

18 quclie MyOIMYHO JIeNaTh KpaTKUe COOOIIEHUs O pe3yNibTaTaX MPOEKTOB MU

' Y4eOHBIX HCCIICIOBAHMM, IMPU ITOM T'PAMOTHO HCIIOJIb30BaTh W3YYCHHBIN

MOHATUMHBINA ammapaT Kypca (U3UKH, COMPOBOXKAATH BBICTYIIICHUE
Mpe3eHTalnen
IIPY BBIMOJTHCHUH YYCOHBIX IPOCKTOB W HCCIICIOBAHHUHN pPACIPENCIsaTh
00s3aHHOCTH B TpPYIIE B COOTBETCTBHHM C IOCTABICHHBIMH 3a/ladyaMH,

1.19 CIEIUTh 3a BBIMOJHEHHWEM IUIaHA JEWCTBHUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJAd B  JESATENIbHOCTh  TPYIIbI,  BBICTPAaWBATH
KOMMYHUKATHBHOE B3aMOJICUCTBHUE, YIUTHIBAsI MHEHHUE OKPYKAIOIINX

8 KIIACC
Kox
nposeps .
eMOro IIpoBepsiembie NpeMeTHbIE Pe3yIbTaThl 0CBOCHHs OCHOBHOI
pesyaibTa o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
Ta
1.1 HCIIOJIb30BaTh MOHATHUSA
1o pasnuyaTh SIBICHUS 110 ONMHUCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
' OIIBITOB, IEMOHCTPHPYIOIIHNX JAHHOE (PU3NICCKOE SIBIICHUE
1.3 pacno3HaBaThb  IPOSBIEHUWE  M3YyYEHHBIX  (PU3UYECKUX  SBICHUM B




OKpY>KaloIIeM MHUpE, B TOM 4HcClie (U3NYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM IHEpeBOJUTH MPAKTHUUECKYI0 33Jady B y4eOHyI0, BBIICIATh

CyIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3MUECKUX SBICHUN

1.4

OTMCHIBATh M3yYCHHBIE CBOWCTBA TE€N M (PM3UUYECCKHUE SBICHUS, HCIIOIB3YS
¢u3nyeckue  BEIMYMHBI, MpPU  ONMCAHUU MPABUIBHO  TPAKTOBATh
(GU3NYECKUN CMBICIT HCIIOJIB3YEMbIX BEIMYWH, OOO3HAYCHHUS W €IMHHIIBI
(Gu3nUecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLIME JIAHHYIO
(U3MYECKYI0 BEJIUMYMHY C JAPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku

HN3YUYCHHBIX 3aBUCHUMOCTEHN (bHBPI“IeCKI/IX BCINYHNH

1.5

XapaKTCpU30BaATh CBOMCTBaA TCI, (bHSPI‘leCKI/Ie SBJICHUA MW IIPOLECCCHI,
HCIIOJIb3Y HU3YUCHHBIC 3aKOHBI, npu 95TOM JaBaTb CJIOBCCHYIO

(1)OpMy.]'II/IpOBKy 3aKOHa 1 3allMCbIBATh €T0 MATEMATHUYCCKOC BBIPAXKCHUC

1.6

OOBSICHATh (PU3MUECKUE MpPOLECChl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalMi NPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 JTOrMuecKux
11aroB ¢ HoMombio 1 — 2 H3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,

(1)I/I3I/I‘~I€CKI/IX 3aKOHAa UJIK 3aKOHOMEPHOCTHU

1.7

pemats pacu€THbple 3aiaud B 2 — 3 JIEHCTBUA, HCIOJB3YyS 3aKOHBI U
dopMmynbl, cBs3bIBaoOIMEe (U3NYECKME BEJIUYMHBL: HAa OCHOBE aHalIu3a
YCIOBUs 3aJayd 3allMChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK
JNAHHBIX JJIsl  peIIeHWs] 3aJadd, BHIOMpAaTh 3aKOHBI H  (HOPMYJIHI,
HeoOXoquMble il €€ pellieHus, NPOBOJUTh pacdy€Tbl U CPaBHUBATH

IMOJIY4YCHHOC 3HAUCHUC (bHBHqGCKOﬁ BCINYHNHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6H€MBI, KOTOPBIC MOXHO pPCIIUTL IIpUd IIOMOIIU
(1)I/I3I/III€CKI/IX MCTOHOB, HCIIOJIB3Yyd OIMUMCAHUC HUCCIICAOBAHUSA, BBIACIATDH
IMPOBCPACMOC  IIPCAIIOIOKCHHUC, OLOCHUBATL  IIPAaBUJIBHOCTL  ITIOPsAAKa

IMPOBCACHUA UCCIICAOBaHMA, ACJIaTh BBIBOABI

1.9

MIPOBOJMTH OMBITHI 110 HAOTIOACHUIO PU3NICCKUX SIBICHUN WM (DU3UIESCKUX
CBOMCTB Ten: (hopMynHpoBaTh IpOBEpsieMble MPEANONIOKEHHs, cOOUpaTh
YCTAHOBKY M3 TPEIJIOKEHHOTO O00OpY/IOBaHMS, OMUCHIBATH XOJ OIbITa U

(dbopMyITUpPOBATH BHIBOIBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAHUEM AHAIOTOBBIX MPHOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIMYUH, CPAaBHUBATh PE3YJbTAThl U3MEPEHUN C

yu€TOM 33/1aHHOM a0COIIOTHOMN MOTPEUTHOCTH

IMPOBOANTH UCCICAOBAHHUC 3aBUCUMOCTH OJIHOM (bHBH“IGCKOfI BCJINMYHHBI OT




IpPYyroi ¢  HCHOJIB30BAaHWMEM  INPSIMBIX  WM3MEpPEHUM:  IUIAaHUPOBATH
UCCIIeIOBaHNe, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIenys
NpPEUVIOKEHHOMY  TUTaHy,  (UKCHUPOBATh  PE3YNbTAaThl  IOJYYCHHOM
3aBHCUMOCTH B BUJI€ TaOJIUI U rpaUKoOB, JeaTh BBIBOBI 110 Pe3ysbTaTaM

HUCCICI0BaHUA

1.12

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHHA (1)H3H‘-I€CKI/IX BCJIMYHMH: IIJIAHUPOBATH
HU3MCPCHMUA, CO6I/IpaTB OKCIICPUMCHTAJIIbHYTO YCTAaHOBKY, cJIeays

npezmoxceHHoﬁ HWHCTPYKIUHU, U BBIYUCIIATh 3HAUYCHUC BECIIMYNHBI

1.13

coOroaTh MpaBuiia TEXHUKH 0€30MacHOCTH IpH padoTe ¢ J1abopaTopHBIM

000pyI0BaHUEM

1.14

XapaKTepu3oBaTb NPUHLUIBI  JEHCTBMS  M3yYEHHBIX NpUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha WX ONMCAHHUA, MCIONb3Yys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBJICHUH ©  HeoOXomumble  (pusmueckue

3aKOHOMEPHOCTH

1.15

Ppacrio3HaBaTb MPOCTBIC TEXHHUYCCKUC yCTpOfICTBa H  HU3MCPHUTCIIBHBIC
HpI/I60pBI o CcxXeMaM H" CXCMATHYHBIM PHCYHKAM, COCTaBJISITb CXCEMbI
QJICKTPHUUCCKUX ueneﬁ C IIOCJIICJOBATCIIbHBIM n mapajjiCJIbHbIM
COCAUHCHUCM DJJICMCHTOB, pa3jindas YCJIIOBHBIC 0003HaYeHHsT DJIEMEHTOB

QJICKTPHUUCCKUX Heneu

1.16

NPUBOJUTh  MPUMEPbl  (HaXoAWTh  HWHPOpPMANMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIONIB30BaHMs (U3MUSCKUX 3HAHUW B TIOBCEIHEBHOMN
JKU3HHU JJ1s1 oOecrieueHusi 0€30MacHOCTH MPU OOpalieHUuH ¢ MpUOOpaMH |
TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 370POBbS U COOIIOACHHUS HOPM

3KOJOIH4YC€CKOI 0O ITIOBCICHUS B Oprxcanmeﬁ cpeac

1.17

OCYILLIECTBIIATh IMOMCK HHGOpPMAaLUU (PU3HUECKOTO COJEpKAHUA B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIUXCA 3HAHUW M IYTEM CPaBHEHUS
JIONIOJIHUTEIBHBIX UCTOYHUKOB BBIJIENIATh MHPOPMALIUIO, KOTOpPas SIBIISETCS

POTHBOPEYHBOM HIIK MOXKET OBITh HETOCTOBEPHOM

1.18

UCTIOJIB30BaTh MPH BBHIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUECKOro colepkaHUs, CIPAaBOYHBIE MAaTE€pPUaJIbl, PECYPChI
cetu MHrepHer; BunageTp INpUEMAMU  KOHCIIEKTUPOBAHUSA  TEKCTA,

npeoOpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MHCHbMEHHBICE W KPAaTKHUE YCTHBIC COOOIICHHS,
0000mas wHPOpPMAIMIO H3 HECKOJIbKUX HCTOYHUKOB (PU3NUYECKOTO

COACPIKaHUA, B TOM YUCJIC HY6J'II/ILIHO MNPEACTaBJIATb PE3YJIbTAThI HpOGKTHOﬁ




WJIM UCCIIEOBATENIbCKOM JIEATETbHOCTH, P 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATHHHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh

BBICTYIUICHHE IIPE3CHTALIUEN

1.20

IpY BBIMOJIHEHWH YYEOHBIX NPOCKTOB M HCCICIOBAHUN (PU3NIECKUX
IPOLIECCOB PACHPENENATh OO0S3aHHOCTH B TIpYIIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM 33Ja4aMM, CICAUTH 3a BBIIOJHEHHEM IUIaHA JEHCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJL B
JeATEIbHOCTh T'PYIIIBI, BBICTPAaUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,

IMPOABJIAA TOTOBHOCTD pa3pCulaTh KOH(1)J'II/IKTI>I

9 KJIACC

Kox
nposepsie
MOT'0
pe3yJbTart

a

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/IH

1.1

HCII0JI30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pas3iinuaTthb ABJICHHA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TAHHOE (PH3UUECKOE SBJICHHUE

1.3

paciio3HaBaTb IMPOABJICHUC HN3YUCHHBIX (1)H31/I‘-I€CKI/IX SIBIICHUM B
OKpYy’KarouieM MHpPE, B TOM YUCIIC (1)I/ISI/IIIGCKI/I6 SABJICHUA B IIPpUPOAC, IIPHU
9TOM IEPCBOAUTH IPAKTHYCCKYIO 3aJjadyy B yT-I€6HYIO, BBIJACIIATD

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PUBUYECKUX SBICHUN

1.4

OIUCBIBATh U3YyYCHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHUS, UCIIONb3YS
¢usznyeckue BEIMYMHBI, MPU ONHCAHWU [PABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICIT HUCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHMSI M €IUHUILIbI
(¢u3NYECKUX BEJIMYUH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIINE JIAHHYIO
(GU3MYecKy0 BEIMYUHY C JPYTMMHU BEJIUYHMHAMH, CTPOUTH TIpapuKu

N3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYNH

1.5

XapaKTCPU30BaATh CBOICTBa TCII, (1)I/ISI/II-IGCKI/I€ SABJICHUA W TIPOLECCCHI,
HCIIOJIB3YsA  HU3YYCHHBIC  3aKOHBI, Inpu OTOM  JaBaTb CJIOBCCHYIO

(GOpMyYITUPOBKY 3aKOHA U 3alUCHIBATH €I0 MAaTEMAaTUYECKOE BHIPAKECHUE

1.6

OOBACHATH (PU3MUECKHUE MPOLIECCHl U CBOMCTBA T, B TOM 4YHCIE U B
KOHTEKCTE CUTyallull IIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH

MNPUYIUHHO-CJICACTBCHHLIC CBA3U, CTPOUTH 00bsAcHeHHME U3 2 — 3




JIOTHYECKUX IIaroB C MOMOINBIO0 2 — 3 M3YYEHHBIX CBOMCTBA (PU3MUECKUX

HBHGHHﬁ, (1)I/ISI/IIIGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pemiate pacu€THble 3aqaud (OmUpamIIuMecs Ha cucreMy u3 2 — 3
YPaBHEHHIA), HCIIONIB3Ys 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (DU3NIECKHE
BEJIMYMHBI: Ha OCHOBE aHaJIU3a YCJOBHUS 3aJlayd 3allUChIBATh KPATKOE
YCIIOBHE, BBISBIATH HEAOCTAIONINE WM W30BITOYHBIC JaHHBIE, BHIOWPATH
3aKOHBI M (POPMYJIbI, HEOOXOUMBIE UIS PEIICHUs, TPOBOJAUTH PACUEThl U
OLICHMBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HaueHus (puamveckon

BCINYHHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PpCHIUTL IIpU IIOMOIIH
(1)I/I3I/I‘~I€CKI/IX MCTOJAOB, MCIIOJB3Yyd OIIMCAHUC HCCICAOBAHUA, BbBIACIATH
IMPOBECPACMOC  IIPCAIIOJIOKCHUC, OLCHUBATL  IIPABUJIBHOCTL  IIOpsAKa
IMPOBCACHHUA HUCCJIICA0OBAaHMA, JCJ1aThb BBIBOJBI, HHTCPIIPETUPOBATH

PE3yJIbTaThI Ha6J'IIO,I[eHI/II71 U OIIBITOB

1.9

OPOBOAMTH OMBITHI 1O HAOMIONEHUI0 (U3UYECKUX SABICHUN WU
(U3NUEeCKUX CBOMCTB TEN: CaMOCTOSTEIBHO COOMpATh YCTAaHOBKY W3
U30BITOYHOTO Habopa O0OpYHOBaHMS, OMHCHIBATH XOJ ONBITA H €ro

pe3yabTaThl, HOPMYyITUPOBATH BEIBOIBI

1.10

NPOBOJIUTH TIPU HEOOXOIMMOCTH CEPHIO MPSIMBIX M3MEPEHHIA, ONpPEIess
CpelHee 3HAueHUe u3MepsieMol BeJWYUHBl ((POKyCHOE paccTosHUE
cobuparomieid JMH3bI), O0OOCHOBBIBATH BBIOOP cIoco0a HM3MEpEHUs

(M3MepuTENHHOTO MPUOOPA)

1.11

IPOBOJIUTH MCCIEJOBAHHWE 3aBUCUMOCTEH (U3UYECKUX BEJIMYHUH C
UCIOJIb30BAaHUEM MPSAMBIX M3MEpPEHMI: IJaHUPOBaTh HCCIEIOBaHMUE,
CaMOCTOSITENIFHO ~ cOOMpaTh  yCTaHOBKY, (DUKCHUPOBATh  PE3yJbTaThI
IOJYYEHHOM 3aBUCUMOCTH (IM3WYECKMX BEIMYUMH B BUAE TaOIULU

Fpa(i)I/IKOB, ACJIaTh BBIBOALI 110 PE3YJIbTaTaM MCCICAOBAHHUA

1.12

IMPOBOAWUTL KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHH: INIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIIIOJHATH
HU3MCPCHUMA, CIICAys HpGI[JIO)KGHHOfI HHCTPYKIUH, BBIYHUCIIATL 3HAYCHHC
BCJIMYMHBI U aHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJIbTATHI C yLIéTOM BaI[aHHOﬁ

IIOTPELIHOCTH U3MEPEHUH

1.13

COOIIOIaTh TPaBWJIa TEXHUKU OE30MACHOCTH MPH padboTe ¢ 1abopaTOPHBIM

o0opynoBaHuEeM

1.14

pa3indaTb OCHOBHBIC TIIPHU3HAKHW HU3YUYCHHBIX (bHBPI“IeCKI/IX MOJICIICH:




MaTepuaibHas TOYKa, AaOCOIIOTHO TBEPJIOE TENO, TOUYEYHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas

MOZACIIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh IMPUHLUIBl JEHCTBUS M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OIOPOM HA UX ONMCAHMS, UCIOJbL3Ys 3HAHUA O
CBOWCTBaX (M3MYECKUX SBICHUH W  HEOOXOAWMBIE (PU3UUECKUE

3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbI U CXEMAaTUYHbIC PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOHCTB, M3MEPUTEIBHBIX NMPHOOPOB M TEXHOJOTHYECKUX IPOILECCOB
Py pelIeHNH Y4eOHO-TIPAKTHYECKHX 3a/a4, ONTHYECKHE CXEMBI IS

MOCTPOCHHS N300paKEHHH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JTHH3e

1.17

OPUBOANUTH  TNpPHUMEPHl  (HAXOAUTh  HWHGPOpPMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B IMOBCEAHEBHOU
KHU3HH UL oOecrieueHus: 0€30MacHOCTH MpH OOpameHnu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXpPAHEHHs 3I0POBbS M COOJIIOJICHUS

HOPM KOJIOTUYECKOTO MOBEJCHMSI B OKpY KaIOLIEeH cpezie

1.18

OCYILLECTBIIATh MOMCK HH(pOpMaUUU (U3UYECKOTO COJACPKAHUS B CETH
WuTepHer, caMocTosATeNnbHO (HOPMYIHPYS MOMCKOBBIA 3arpoc, HaXOIHUTh
IYTH OIpPEJeSICHUs JOCTOBEPHOCTH MOJIy4YE€HHOW MH(POPMALMU Ha OCHOBE

UMCIOIIIUXCA 3HAHUU 1 JOITIOJIHUTCIBbHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBINOJIHEHUM YYEOHBIX 3aJjaHUIl HayYHO-IOIYJISIPHYIO
auTepatypy  (u3MuUecKoro coJep)KaHMs, CIpPaBOYHblE MaTepHabl,
pecypcesl cetu MHTEpHET; BilageTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTAa,

npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOPMALIMM W3 HECKOJIBKUX HMCTOYHUKOB (U3UYECKOTO COJCpKAHMUSA,
myOJIMYHO MPEJICTABIATh PE3yAbTaThl MPOSKTHOW MU HUCCIIEI0BATENIbCKON
JACATCIIbHOCTH, npu 9TOM rpaMOTHO HCII0JIb30BaTh I/ISY‘IGHHI)If/'I
NOHATUMHBIN ammapaT M3y4yaeMoro pasjaena (U3UKH M CONPOBOXKIAThH
BBICTYIUICHHE TIPE3CHTAalMe C Y4ETOM OCOOCHHOCTEH ayJuTOpUU

CBCPCTHHUKOB

1.21

IpU BBIIIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEAOBaHUN (DU3HMUECKHUX
IPOIIECCOB PACIIPENENATh OO0SM3aHHOCTH B TPYINIE B COOTBETCTBUH C
MOCTaBIEHHBIMU 33/1a4aMH, CJICIUThH 33 BBIIOJHEHUEM IJIaHA ACUCTBUNA U

KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHBIM BKJIAJ B




ACATCIIBHOCTD I'PYIIIbI, BBICTPANBATh KOMMYHUKATHBHOC B3aHMO[[€I>'ICTBH€,

IMPOABJIAA TOTOBHOCTB Pa3pCllaTh KOH(bHI/IKTLI




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIIACC
plflg)[lle Kon IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
na 3jeMeHTa
®U3UKA U EE POJIb B [IO3HAHUHU OKPYXXAIOILETO MHUPA

®du3uka — Hayka O Impupojae. SIBIeHUS MPHUPOIBIL.

1.1 duznyeckue  SABICHUA: MEXaHUYECKHE, TENJIOBLIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE
Oduznyeckne  BenMuUUMHBL.  V3Mepenune — duzMUECKUX

1.2 BEJIMYMH. dusnueckue puOOpHI. [Torpemnocts
u3MepeHuil. MexayHapoaHast CUCTeEMa eIMHUIL
EcTecTBeHHOHAy4YHBI METOJA TO3HAHUA: HAOIIOACHUE,

! 13 [IOCTAaHOBKA HAy4yHOT'O0 BOIIPOCA, BBIJBUKEHHE TIHIIOTE3,

OKCIIEPUMEHT 1O TMPOBEpKE TUIOTE3, OOBICHEHUE
Ha0JII01aeMOT0 SIBJICHUS

1.4 Onwucanue Gpu3nUeCKUX SBICHUHN C TOMOIIBIO MOJIEIICH
[IpakTuueckue padbOTHI:
H#H##Par##HI3MepeHne pacCTOSTHUM.
#H##Par###3mepenne o0bEMa KUAKOCTH U TBEPIOTO Tea.

= H#HH#Par###Onpenenenre pa3MepoB MaJIbIX TEJ.
##HParf##l3Mepenue  TemmepaTypbl  IpU  [IOMOIIU
KHUJKOCTHOTO TEPMOMETPA U JaTUMKa TeMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJJEHN S O CTPOEHUU BEIIECTBA

##HPar###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIbI, UX

2.1 pa3Mepsl. ONbBITHL, JOKAa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BElIECTBa

2 ###Par###]|Bukenne dactull BemiecTBa. CBsA3b CKOPOCTH

2.2 IBUKEHHMsSI 4YacTUIl ¢ Temieparypoid. bpoyHoBckoe
nBrokeHue, uddysus
B3aumopeiicTBie yacTHI] BEIIECTBA: IPUTSIKEHUE U

23 OTTaJKUBaHUE




Hi#HParf## ArperaTHple COCTOSIHUSL BEILECTBA: CTPOEHUE

ra3oB, JKUJIKOCTEH M TBEPIABIX (KPUCTAUIMUECKUX) Tell.

24 B3anMocBA3p Mexay CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX M HMX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOBI
[IpakTuueckue padbOTHI:
###Par###OneHka nuaMeTrpa aTroMa METOJOM psZioB (C
ucrnoJib3oBanueM ¢otorpadmii).

2.6 #H#Par###ONBITH o HaOII0ICHUIO TEILUIOBOTO

pacIIMpeHHs Ta30B.
HHHPar#H##0OnbITBl IO  OOHAPYXKEHUIO  JCHCTBHUS  CHUJ

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AVMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKEHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE IBUKECHUE
Hi#HHPar##H#CKOpOCTb. Cpennsist CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHUHU. Pacuér mytm u BpeMeHH
JIBAKEHUS
SIBnenue nHepuuu. 3aKoH MHepLUU. B3aumoneicTeue Ten
33 KaK MpUYMHA U3MEHEHMsI CKOPOCTU JBUKEHHUd Ten. Macca
KaK Mepa MHEPTHOCTHU Teja
14 ###H#Par###lnotHocTs  BemiecTBa. CBsI3p  IUIOTHOCTU €
' KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00BbEMA BEIIecTBa
3.5 Cua Kak XapakTepuCTUKa B3aUMOJICUCTBUSI TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl c
. MTOMOIIBIO TUHAMOMETPA
37 ###Par###SIBnenue Tarorenus u cuina Tsokectu. Cuna
' TSDKECTU Ha Opyrux mianerax. Bec tena. HeBecomocTth
13 Cuna tpeHus. TpeHue CKOJIbXKEHUA U TPEHHUE IIOKOS.
. Tpenue B IpUpoIe U TEXHUKE
3.0 ##HPar###Crio)KeHre CWJI, HAalpaBiICHHbIX [0 OJHOM
' npsiMoii. PaBHozeicTByomas cui
3.10 [IpakTrueckue pabOThI:




OmpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JIBHDKCHHS
(mapuka B OJKUAKOCTH, MOJENH  DJIEKTPUYECKOTO
aBTOMOOWIT ¥ Tak janee). OmnpenencHue CpeaHei
CKOPOCTH CKOJIb>KEHUSI OpyCcKa WM IIapuKa Mo HaKJIOHHOM
wiockocty. OnpeneneHue IUIOTHOCTU TBEPAOro Tela.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh PACTSKCHHS
(mebhopmanum) MPyKUHBI OT MPHIIOKEHHOUN CYITBI. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHUJIBI TpEeHHUS
CKOJIbJKEHUS OT Beca Teja U XapaKTepa CONPUKACAIOIINXCS

MOBEPXHOCTEH

3.11

dusnueckue SABICHHUS B IPUPOAE: NPUMEPHI JBHKCHHS C
Pa3IMYHBIMM CKOPOCTSIMH B XKMBOW M HEXKHBOM INPUPOE,

[[ef/'ICTBI/IG CHJIbI TPCHUS B IIPUPOAC U TCXHHUKC

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMETP, HOAIIHUITHUKHA

JIABJIEHUE TBEPBIX TEJI, YKUJIKOCTEN 1 TA30B

HaBHeHI/IC TBépI[Ol"O tenma. CrocoObl YMCHBIICHUA U

+ yBEJIUYCHUS 1aBIICHUS
4o JlaBnenue ra3a. 3aBUCUMOCTBH JIaBJICHUS Ta3a OT 00BEMA,
' TEMIIEPATYPhI
43 Ilepenaua naBneHus TBEPABIMH TEJAMH, XUJIKOCTIMU W
' razamu. 3akoH [lackans. [TneBMaTH4ecke MalIuHbI
3aBUCHUMOCTh  JIaBICHUS  JKUJIKOCTH  OT  T[JIyOHWHBI.
4.4 Iunpocratudeckmii mapamokc. CooOmarommecs COCYIbI.
['unpaBnnueckre MEXaHU3MbI
Atmocdepa 3emuin u armocdepHoe naBienue. [IpudnHbI
45 CYIISCTBOBAHMS BO3IYIMIHON 000709k 3emiau. OImbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AaBIEHUS OT
BBICOTHI HaJl YPOBHEM MOpPs
46 N3mepenne armocdepHoro pasneHus. I[lpubopsl s
' U3MepeHust aTMOC(HEPHOTO JaBICHUS
47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
' BrrTankuBatomiast (apxuMezioBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. BozayxominaBanue
4.9 [IpakTuueckue padbOTHI:




HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOAE OT 00bEMa
MOTPYy>KEHHOM B JKUAKOCTh 4acTtu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEA  CWJIbL, JICMCTBYIOIIEM HAa  TEJO,
MOrpy:KEHHOE B JKUIKOCTb. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIECHA CHUJIbL, JCHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT Macchl Tena. ONbIThl, AEMOHCTPUPYIOLINE
3aBUCUMOCTDb BBITAIKMBAOUICH CHIIBI, ACUCTBYIOLIEH Ha
TEJO B KHUJAKOCTH, OT 00bEMa MOTPYKEHHOU B KHUAKOCTH
4acTH TeJla U OT INIOTHOCTH XKuAKocTH. KoHCcTpynpoBanue
apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJKU U OIPEICICHUE

€€ rpy30n0a4bEMHOCTH

4.10

@usnueckue sSBICHUS B MPUPOJIE: BIUSAHUE aTMOC(HEPHOTO

JIaBJICHUS Ha JKUBOU OpraHu3M, I1JIaBaHUC pBI6

4.11

TexHuueckue ycTpoiicTBa: COOOLIAIOIIUECS  COCYABI,
YCTPOMCTBO  BOJIONIPOBOJA,  T'MJPABIMYECKUH  Ipecc,
MaHOMETp, 0apoMmeTp, BBICOTOMEp, IOPLIHEBOH HAcoc,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunyeckas padora
5.2 Mexannueckast MOIITHOCTD
53 [IpocTeie  MexaHW3MBL:  pblYar, OJIOK, HAKJIOHHas
. m10ckocTh. [IpaBuio paBHOBecHs pplyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 00Ky
«3omotoe mpaBwioy MexaHuku. KosdduiumeHT noie3Horo
5.5 necTBus MexaHu3MOB. [IpocTble MexaHu3Mbl B OBITY U
TEXHHUKE
5.6 [ToTennumanbHas SHEPTUM Teja, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexaHuueckass SHEpPrusi. 3aKOH HU3MEHEHUS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTuueckue paboOTHI:
50 ##HPar###Onpenenene pabOThl  CHUJIBI  TPEHUSI IPU

PaBHOMCPHOM  JIBHI)KCHHH TCJIa 11O FOpHBOHTﬁJ’ILHOﬁ

noBepxHocTu. MccnenoBaHue — yciIoBHML  paBHOBECHS




ppiuara. HMsmepenume KIIJI HakjIOHHONW  IUIOCKOCTH.
N3yueHune 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPTrUuu
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PbIYary B TEJI€ YEIOBEKa
TexHuueckue  yCTpPOWCTBA:  pblyar, IIOABWXKHBIM U
5.11 HETIOABMKHBIM OJIOKM, HAKJIIOHHAs IUIOCKOCTb, IPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
ga?.ue.ﬂ SIeMeHTa IIpoBepsiemble 3JIeMeHTHI COEePKAHUS
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJISPHO-KMHETUYECKOU
61 TEOpPHUH CTPOECHMS BellecTBa. Macca u pa3Mepbl MOJIEKYII.
' OnpIThl, MOATBEPXKJAIOLIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH
62 Mopnenu TBEPAOTO, KUIKOTO B Ta3000pa3HOTO COCTOSIHHIMA
' BemiecTBa. Kpucrammyeckue u amopHbIe Tena
OObsicHEHHE CBOMCTB ra3oB, *KHJIKOCTEH M TBEPIBIX TeEl
6.3 Ha OCHOBE IIOJIO)KEHUH  MOJIEKYJISIPHOKHHETHYECKON
Teopuu
6 6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe paclIMpeHne U CxKaTUE
66 Temneparypa. CBs3p TeMmIeparypbl CO CKOPOCTbIO
' TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennsist sneprusi. CriocoObl M3MEHEHUs] BHYTPEHHEH
' SHEPrUu: TEeIIoNnepeaaya U COBEpIIeHnEe paboThI
63 Buasl Tennonepenauu: TEMIONPOBOAHOCTh, KOHBEKLHA,
' U3JIy4eHUE
6.9 KonuyecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA
TermmooOMeH ¥  TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETIOBOTO OanaHca




6.11

IInaBnenue n OTBCPACBAHHUC KPUCTAIMYCCKUX BCIICCTB.

VY nenpHas TeIUioTa IUIABICHUS

6.12

[TapooOpazoBanue u konaeHcanus. Mcnapenne. Kunenue.
VnenpHass Temota mapooOpa3oBaHHs. 3aBUCUMOCTH

TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13

BiraxxHOCTB BO311yXa

6.14

3H€pFI/I$[ TOIIJIMBA. y[[GJII)HaH TCIJIOTA CrOpaHusa

6.15

[Ipunnuner  paboTel  TerioBeiXx — jaurareneid  KITJ]
TEIUIOBOIO JBUTraTensd. [eIIoBBIE NBUTATEIM U 3alldTa

OKpY>KaroIIe Cpeabl

6.16

3aKoH COXpaHCHUA W IMPCBPALICHHA SHCPIruu B TCIIJIOBBIX

nporeccax

6.17

[IpakTrueckue pabOTHI:

##HPar#H##0OnbITBL 10 OOHApPYXKEHUIO JIEHCTBUSL  CHII
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

#HHPar#H##0nbITBl  TI0  BBIPAIMBAaHUIO  KPUCTAJUIOB
MOBApPEHHOM COJIM HJIM caxapa.

#HHPar###ONbITE o HaO0II0IEHUIO TEIJIOBOTO
pacuIMpeHus Ta30B, JKUJIKOCTEeH U TBEPIBIX TEI.
#HH#HPar###Onpenenienue NaBiIeHUs BO3AyXa B OaluloHE
HITIPHIIA.

#HH#APar###0nbITbl,  I€MOHCTPUPYIOIIUE  3aBUCHUMOCTH
JABJICHUs BO3JlyXa OT €ro o0béMa W HarpeBaHus WA
OXJIQXKCHHS.

#H##Par### IpoBepka TUNOTE3bl JTUHEUMHOW 3aBUCUMOCTHU
JUTMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIIepaTypPHI.

##H#HPar##Habmonenre N3MEHeHNs1 BHYTPEHHEH SHEPTHH
Tena B pe3yibTare TeIulonepenayd U padoThl BHEUTHUX
CHIL.

##HtPar#H##llccnenoBanue  ABJICHUS TEIJIOOOMEHAa IIpU
CMEIIMBAaHUM XOJOJAHON U rOpsYEr BOJIBI.

#H#Par##H#Onpenenenue KOJIN4eCcTBa TEIIOTHI,




MOJIyYEHHOTO BOJOM TpH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM ITUIHHAPOM.

#H##Par##H#Onpenenenue y€JIbHOU TEJIOEMKOCTHU
BEIIECTBA.

#HiHtPar#HH#lccnenoBanue npoiecca HCIapeHus.
#H##Par###OnpeneneHue  OTHOCUTEIBHOM  BIAXHOCTH
BO3/yXa.

###Par###Onpenenenue yAenbHOM TEIJIOTHI IUIABICHUS

Jbpaa.

6.18

dusnueckue SABJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHWE W KANWUISIPHBIC SBJICHUS B  NPHUPOJE,
KpUCTaUTBl B mipupoje, nznydenne ColHIa, 3amMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHuyeckue  yCTPOMCTBA:  KaWIIAPBL,  IIPUMEPHI
UCIIOJIB30BAaHUs KPUCTAIIJIOB, JKUIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCETO CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUA

7.1 Onexktpuzanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumoneiictBue  3apsbkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT
BEJIMYUHBI 3aPS0B U PACCTOSHUS MKy TEJIaMH )
Dnektpuueckoe mone. Hanpsok€HHOCTH SIEKTPHUYECKOTrO

7.3 nosist. [IpuHIMI cyneprno3uiiuy AMeKTPUIECKUX mojei (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsaoB. ODjeMEHTapHBIH

7.4 anekTpudeckuil 3apsi. Ctpoenue aroma. IIpoBonHuku u
TUAJICKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTOo 3apsiaa

7.6 DJIEKTPUUYECKUI TOK. VYcnoBus CyILIECTBOBaHUS




SJICKTPHUYCCKOI'O TOKA. VCcTOYHMKH TOCTOSHHOI'O TOKA

I[eﬁCTBHH QJICKTPHUYCCKOI'O TOKa (TCHJ'IOBoe, XUMHNYCCKOC,

7.7

MarHuTHOE). DJIEKTPUUYECKHUH TOK B )KHJIKOCTSX U Ta3ax

Onektpuueckas 1enb. Cuna Toka. JIEKTpUYECKOE
7.8

HanpsHKeHUe

ConpoTuBiieHUE MPOBOAHUKA. Y ICIIBHOE COMPOTUBIICHUE
7.9

BellleCcTBa
7.10 3akoH Oma JJ1d y4acTKa Lenu

[locnenoBarenbHOoe W MapalieIbHOE  COCIWHEHHE
7.11

MIPOBOJHUKOB

PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

oy — Jlenua

DNEKTPUYECKHE IEeNMH W TOTPEOUTENH DIIEKTPUICCKON
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkaHne

Iloctosannple Mar"HuTbl. B3aumMojeilicTBHE NOCTOSIHHBIX
7.14

MarHuToB

MarautHoe 110jie. Mar"HutHoe IoJie 3eMJIM U €ro
7.15

3HaYEHHUE IS KU3HU Ha 3emie

OmneiT Opcrena. MarHuTHOE MOJE 3JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne >MeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHWTHOrO IMOJS HA IMPOBOJHHK C TOKOM.

DNEeKTpOABUTATENIb TOCTOSHHOTO ToKa. lcmonb3oBanue
7.17

3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOWCTBAX MU Ha

TpaHCHOpTE

OIBITH ®dapazes. SIBneHne 3JIEKTPOMArHUTHOM
7.18

uHaykuuu. [pasuiio Jlenna

Onekrporenepatop. CrocoObl MOMyYEHUS dNEKTPUIECKON
7.19 SHEPruu.  ODJEKTPOCTaHIMM  HAa  BO30OHOBIISIEMBIX

HMCTOYHHKAX YHEPTUH

[IpakTrueckue pabOTHI:
7.20 OnbITHI IO HAOTIOACHUIO AJIEKTPU3ALIMN TeT MHAYKLINEH U

IIpHu COIIPUKOCHOBCHUMU.




HccnenoBanue ACUCTBUSA  IJIEKTPUYECKOTO IIOJIL  HA
IMPOBOAHUKHU U JUIJICKTPUKH.

COopka u 1mpoBepka pabOThl 3JIEKTPUYECKON Lenu
HOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

H3mMepenne u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYILErO yepes
pE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSHKEHHS
Ha pe3HCTOope.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh
9JIEKTPUUYECKOr0 CONPOTUBJICHUS IPOBOJHUKA OT €ro
JUIMHBI, TJIOIA/IU TIONEPEYHOr0 CEYeHUs U MaTepuana.
IIpoBepka mpaBuia CIHOXKEHUS  HANPSDKEHUW — NIPU
MOCJIEZIOBATEIbHOM ~ COECIMHEHUU  JBYX  PE3HCTOPOB.
[TpoBepka mpaBuia A CUiIbl TOKA NPH MapaiieIbHOM
coeMHeHUU  pesuctopoB.  OmpezneneHue  pabOTHI
AIIEKTPUYECKOTO  TOKA, HIYLIEr0 4Yepe3  Pe3UcTop.
OnpeneneHue  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BbIJIEJIIEMON Ha pe3ucrope. MccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, MJIYLIETr0 Yepe3 JIAaMIIOUKY, OT HAIPSDKEHUs Ha
Her. Ompenenenne KIIJ| wmarpesarens. HccnenoBanue
MAar"HuTHOIO B3aHMOI[€fICTBHH IIOCTOSIHHBIX MAr”HuTOB.
M3yuyeHne MarHUTHOTO MOJISI MOCTOSHHBIX MAarHUTOB IPU
uX 00beAMHEHUN U paszneneHuu. MccnenoBanue neicTBus
AJIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpesKy. OMbITHL,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJECHCTBUS
KaTyIIKd C TOKOM W MAarHuta OT CWIbl TOKa H
HalpaBlIeHUs TOKAa B Karylike. V3yueHue nedcTBUS

MAarHuTHOIO 11014 Ha IMPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4eHue paboThI
3JIEKTPOIABUTATES. N3smepenne KII
3JIEKTPOJIBUTATEIbHOMN YCTaHOBKH. OnbIThI o

HCCIICOJOBAHUIO ABJICHUA 3J'I€KTpOMaFHI/ITHOI71 HHAYKIUH:




HCCICI0BAaHUC W3MCHCHHUN 3HAYCHUS U HaITpaBJICHUA

WHIYKIIMOHHOI'O TOKa

7.21

®dusnueckue SBICHUA B TPUPOJE: IJICKTPUUECCKUE
SBIICHUST B  arMocdepe,  DIEKTPUYECTBO  IKUBBIX
OpPraHuU3MOB, MarHUTHOE MoJie 3eMJIH, APEi MOIOCOB,
pPOJIb MAarHUTHOTO TOJS IS KU3HU Ha 3emiie, MOJISIPHOE

CHAHHUC

7.22

TexHuueckue yCTpOMCTBA: 3JEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK 3IEKTPUUECKOW SHEpruH,
DIIEKTPOOCBETUTENbHBIE ~ MPUOOpPHI,  HArpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JJIIEKTPUYECKHUE
IOPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, IrCHECPATOP IMOCTOSAHHOI'O TOKaA

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszzena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBWKeHHE. MarepuanpHas —TOYKa.
51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKCHHS
8.3 PaBHOMepHOE NPAMONIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE NPSIMOJIMHEWHOE JBUKEHUE.
8.4 CpenHsis M  MIHOBEHHas CKOpPOCTb  Tella  MpH
8 HEPaBHOMEPHOM JBUKCHHUH
Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
53 JBUYKEHUE
8.6 #i#HPar###CBoOoiHOE naenue. OnbIThl [anuies
#i#HParf#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u wactora obOpamienus. JIuHelHas U yrioBas
ckopoctu. LlenTpocTpeMutensHoe yCKOpEeHHe
8.8 [TepBerit 3akon HeroToHa




8.9

Bropoii 3akoH HeroToHa

8.10 Tpertuii 3akon HeroToHa
8.11 HH#Par###] [puHuuUI Cyneprno3uiiuu CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##HPar###Cunia  TpeHMsl: CWila TPEHHUS CKOJIb)KEHUS,
' CHJIa TPEHUS TTOKOS, IPYTUE BUBI TPCHHUS
214 #HHPar###Cuna  TsDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaJIEHUs
%15 JBwxenne  riaHer  Bokpyr  Comnuma.  [lepsas
' KocMu4ecKasi ckopocTb. HeBecoMoCTh U eperpysku
816 PaBHOBecue MaTepuanbHON TOUYKH. AOCOTIOTHO TBEPAOE
' TEJ0
817 #H##Par##HPaBHoBecue TBEPJOro Tella € 3aKPEIUIEHHOMN
' OChI0 BpauieHus. MoMmeHT cuibl. LieHTp TsxecTn
8.18 Nmnynec Tena. 3mMenenue ummynbca. IMIynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCca
8.20 #Hi#HParf##PeakTuBHOE IBI)KEHUE
8.21 Mexanuueckasi paboTa 1 MOIIHOCTb
829 PaGora cun Tsxectw, ympyroctd, TpeHus. CBs3b
' SHEPTUM U paboThI
823 [loTrenumanpHass dSHeprus Tena, MOJHATOTO  HAaJ
' MIOBEPXHOCTHIO 3eMJIn
8.24 [ToTeHunanbHas 3HEPTUs CKATON IPY>KUHbI
825 #H##Par##H#Kuneruueckas  sHeprua.  Teopema o
' KMHETUYECKON JHEPIUu
8.26 HH#HPar#H##3aKoH COXpaHEHUS] MEXaHUYECKOW SHEPTrUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpelHel CKOPOCTU CKOJIbXKEHHs Opycka
WIM JIBUKEHUS NIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
8.27 Omnpenenenue yCKOpPEeHHUs Tella IPU PaBHOYCKOPEHHOM

JIBIDKCHHUH 110 HAKJIIOHHOM IIJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTHU IIyTu OT BPEMCHHU IIpU

PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.




[IpoBepka THIIOTE3BI: €CIH TIPU PABHOYCKOPEHHOM
JBMDKEHUHM 0€3 HAayaJIbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKEHHUS
OT CuUllbl HOpPMaJIbHOTO JaBieHusd. OmnpeneneHue
kodddunmenTa TpeHHs CckoibxkeHus. OmnpenerneHue
xEcTkocTU TpyxkuHbl. OmnpeneneHue padOThHl CUIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHUH Tela IO
TOPU30HTANILHON MOBepXHOCTH. Omperenenue padbOTHI
CUIBI  yOpPYyrocTH  IIpU  IMOABEME  Ipy3a  C
UCTIOJB30BAHUEM  HETOABMKHOTO M TOJIBMIXKHOTO

0JIOKOB

duznyeckue SIBICHUS B npupoac: MpUujiIrBbl U OTJIUBEIL,

8.28 nBrokeHue T1iaHeT COJIHEUHOM CHUCTEMBbI, PEaKTUBHOE
JBU>KEHUE KUBBIX OPTaHU3MOB
890 TexHuueckue  yCTpOWCTBA:  CHUJOMETP, JATYUKHU

ITOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepuo/], YacToTa, aMILIUTY1a
92 MaremaTrueckuit u IPY>KUHHBINA MasiITHUKH.
. [IpeBpaiieHne sHepruu npu Koiae0aTeIbHOM IBUKEHUN
93 3aryxawomue KojebaHusa. BblHyXJIeHHbIE KOJeOaHUS.
' Pe3onanc
Mexannueckue BoJHbI. CBONWCTBA MEXaHUYECKHX BOJIH.
94 [IpononpHble M NonepeyHble BOJHBL. J[IMHA BOJIHBI U
. CKOpOCTh €€ pacipocTpaHeHuss. MexaHu4ecKre BOJIHBI B
TBEPAOM TeJI€, CEICMUYECKNE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BbICcOTa 3BYKa. OTpakeHuE 3ByKa
9.6 Wudpa3Byk u ynpTpa3sByk
[IpakTuueckue padbOTHI:
9.7 OmpeneneHre 4acTOTBl MW TepHoja  KosieOaHMMA

MaATEMAaTUYCCKOIro MassiTHHKa.




OmnpeneneHnne 4acToThl W Mepuojna  KoseOaHui
NPYKUHHOTO MasTHUKA

HccnenoBanne 3aBHCHMOCTH  Ilepuoja  KojeOaHMi
MOJBEIICHHOTO K HUTH TIpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBHCUMOCTH — Ilepuoja  KojeOaHMi
NPYKUHHOTO MasiTHHKAa OT Macchl rpysa. I[IpoBepka
HE3aBUCHUMOCTH neprozaa KoseOaHui rpysa,
MOJIBELIICHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH

npyxuHsbl. I3Mepenne yckopeHus cBOOOAHOIO NaieHUs

duznyeckue SBICHUS B Iprupoac: BOCIIPHUATUC 3BYKOB

9.8 KUBOTHBIMH, 3€MJIETPSACEHUE, CEHUCMMUYECKHE BOJIHBI,
IIyHaMH, DXO
9.9 TexHu4ecKue YCTpOMCTBA: 3XOJIOT, HCIIOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOC I10JIC. 9HeKTpOMaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH
10.2 [Ixana 351eKTPOMAarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.
' BonHoBEI€ cBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIBI0 MOOMITBHOTO TenedoHa
@usnueckue SBICHUS B TpPUPOAE: OHOJOTHUYECKOE
10.5 JIIEUCTBUE BUJIMIMOTO, yIbTPaPUOIECTOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHU M
10.6 Texauueckue YCTPOWCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBera. MIcTouHMKY CBETa
" 11.2 [IpsamonuHeliHOe pacipoCTpaHEHUE CBETA
113 Otpaxenue ceta. [Imockoe 3epkaio. 3aKOH OTpaKEHUS
' cBeTa
11.4 [Ipenomiienne cBera. 3aKOH MPEJIOMIIEHHS CBETA.




[TonHOE BHYTpEHHEE OTPAKEHHE CBETA

I1.5 JIunza. Xop nyyei B JIMH3E
116 OnTuueckass cucrema ¢oToamnmapara, MHUKPOCKONA U
' TeJecKorna
117 I'maz kak onruyeckas cucrema. bauzopykocTs u
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HeroTOHA.
' CrnosxeHue crieKTpaibHBIX IIBETOB. J(ucmepcus cBera
[IpakTuueckue padbOTHI:
#H#HHPar###ccnenoBanue 3aBHCUMOCTH yria
OTpPa)XKEHHUs CBETOBOIO JIyya OT YIJIa MMaJICHHUs.
##HPartH##l3yuene  XapakTepUCTHK  HM300paskeHus
MpeAMeTa B TUIOCKOM 3€pKaie.
#HHHPar###ccnenoBanue 3aBHCUMOCTH yria
MpPEJIOMJICHUS CBETOBOTO Jyya OT yrjia MaJeHus Ha
119 TpaHUIE «BO3JIyX — CTEKIION.
' ###Par### lonyuenue u300pakeHUd C  TTOMOIIBIO
coOuparoIen JTUH3BIL.
##HPart##OnpenencHre  (OKYCHOTO pAacCTOSHUS U
ONITUYECKOU CUJIbI COOMPAOIIEH JTHH3BL
HHHPar##H#ONbITEL 10 Pa3joKeHUIO Oeoro CBeTa B
CHEKTp.
HH#HPar###ONBITHl 10 BOCIPUATUIO I[BETa IPEIAMETOB
P UX HAOIIOJCHUH Yepe3 IBETOBbIE (PUIIBTPHI
dusznyeckue sBICHUS B mpupoje: 3atMeHus CoiHIa u
11.10 JlyHBI, 1IBETA TEJ, ONTHYECKUE SIBICHUS B arMocdepe
(uBet Heba, pedpakius, paayra, MUPax)
T Texuuyeckue yCTpOiicTBa: OUKH, MIEPUCKOTII,
. ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
101 OneiTel Pesepdopna w 1uranerapHas MoOJENbh aTOMA.
12 ' Moaens aroma bopa
122 Hcnyckanne u MOTJOLIEHUE CBeTa aroMoM. KBaHTHI

JInHelyaTeie CIIEKTPBI




12.3

PagnoaktuBHOCTB. Anb(a, 6eTa-  raMMa-u3ITydeHHs

12.4

Crpoenue aromHoro szapa. HykioHHas Mozens

ATOMHOI'O d1pa. H3oTomnsl

12.5

PanuoakTuBHEIC IMpCBPAICHHA. HepI/IOI[ nojrypaciiaga

ATOMHBIX AACP

12.6

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U

MacCCOBOI'O YHCECJI

12.7

3Hepr1/1${ CBS3H AaTOMHBIX AJCP. CBs13b MacChl B OHCPIUH

12.8

Peaknuu cuntesa u aenenus saep. McTouHuKN dHEpruu

CouHiia 1 38631

12.9

Snepnas sHepreruka. JleWcTBUE  PaJUOAKTHUBHBIX

I/I3JIY‘ICHI/If/'I Ha JXUBBIC OPraHU3Mbl

12.10

[IpakTuueckue padbOTHI:

HaOmioneHne CIUIONIHBIX W JIMHEWYaThIX CIIEKTPOB
U3ITy4CHHUSL.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOoTpadusiM).

W3mepenue paanoakTuBHOro (hoHa

12.11

@dusnyeckue SABICHUS B IPUPOJAE: ECTECTBEHHBIN
PaauOAKTUBHBIN ¢om, KOCMHMYECKHE Jy4H,
pPaiMOaKTUBHOE M3JIy4YCHHE IPUPOJHBIX MHUHEPAJOB,
JNEUCTBHE PAJMOAKTUBHBIX W3JIYy4YECHUH HAa OpPraHU3M

YCJIIOBCKA

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VHJIMBHUIyaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kox
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjbTaTaM 6a30B0ro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/ibHOI MPOrPaMMbl OCHOBHOI0
o0mero oopazoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu (GU3MKK B Hay4YHOU KapTHHE MHpPa; cHOpMHUPOBAHHOCTH
0a30BBIX IMIPEJICTAaBICHUM O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTU
SBIIGHUW  TPUPOABI, O POJIM  OKCIEpUMEHTa B  (QU3UKE, O
CUCTEeMOOOpa3yromied poiu (U3NKKH B Pa3BUTHH ECTCCTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTUU, 00 »BOMOLMU (PUBNYECKUX 3HAHUNU M UX POJH B
[EJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MUpPA, O BKIAJE POCCHUHCKUX U
3apyO0eXHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB

OKPY>KaIOIIEro MUPA, Pa3BUTHE TEXHUKHU U TEXHOJIOTUH

3HaHMs O BUJAX MaTepuu (BELIECTBO U MOJE), O JBUKEHUU Kak crocole
CYLIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJIEKYJSPHOM TEOpUM CTPOEHUS
BEILIECTBA, O (PU3MUYECKON CYLIHOCTH SIBIECHUI NPUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE Pa3INyaTh SBICHUS
[0 OIHMCAaHHWI0O MX XapaKkTEePHbIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBJIEHUE; YMEHHUE PACIIO3HABATh
NPOSIBIICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHHN B OKPYXKAlOIIEM MHpeE,

BBIJIEJISIS MX CYLLECTBEHHBIE CBOMCTBA (IIPU3HAKU)

Bnagenune ocHoBamu MMOHSITUHHOTO arIapara U CHUMBOJHYCCKOI'O A3bIKa
(1)I/ISI/IKI/I U HCIOJIb30BAHHC HUX MIJId PCHICHHA y‘le6HBIX 3ala4; YMCHHC
XapaKTCPU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘-IGCKI/I€ SABJICHUA W IIPOLECCHI,

HCIIOJIb3YS (bYHI[aMCHTaHBHLIe H SMITUPHUYICCKUC 3aKOHBI

YMeHne OmnuchIBaTh HN3YUCHHBIC CBOMCTBA TE€l M @HSHHGCKI/IC SBJICHUA,

UCTIONB3YS (PU3HUECKUE BEITMUNHBI

Brnanenne ocHOBaMH METOJIOB HAyYHOT'O MO3HAHUS C Y4ETOM COOIOICHUS
npaBui 6€30MacHOro Tpyaa: HabmoieH!e (PU3NYECKUX SIBICHUI:
YMEHHE CaMOCTOSITETIbHO COOMpAaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U3

JaHHOTI'O Ha60pa O60py,I[OBaHI/I$I 0 MHCTPYKIHUH, OIIUCBIBATH XOJ OIIbITa U




3aIMCBIBATh €TO PE3YIIbTATHI, (POPMYITUPOBATH BHIBOJIBI;

IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHUH (QU3MUECKUX BEIHYUH:
YMEHHE  IUIAaHHPOBAaTh  M3MEPEHHs,  CaMOCTOSITEIbHO  cOoOMpaTth
JKCIIEPUMEHTAIBHYIO YCTAHOBKY II0 WHCTPYKLMH, BBIYHUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJIM3UPOBATh IOJyYCHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOMU
HOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJICHHE HECJIOKHBIX JKCIIEPUMEHTAIBHBIX HCCIIEI0BAHUM;
CaMOCTOSITENIBHO COOMPAaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U IPOBOJUTH
UCCJIEOBAHUE IO MHCTPYKLHH, MPEACTABIATH ITOJYYEHHBIE 3aBUCUMOCTH
¢u3nueckux BeNIMYMH B BHMJE Tabaul U rpaduKOB, YYUTHIBATb

MOrpeIHOCTU, ACJIaTh BBIBOABI 110 PE3yJibTaTaM UCCIICAOBAHUA

[lonnmanue xapakTepHbIX CBOMCTB (PM3MUYECKUX MOJENeH (MarepuaibHas
TOYKa, a0COIIOTHO TBEPJOE TEJO0, MOJEIM CTPOEHUS ra3oB, )KUIKOCTEH U
TBEPABIX TEJI, IUIAHETAPHAsE MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO

;mpa) U YMCHUC IIPUMCHSATD UX IJIA 00BACHEHUS (1)I/ISI/IIIGCKI/IX IIpoueccoB

YMeHue 00bACHATh GU3NUECKHE MTPOLECChl U CBOWCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
HYaCTHOCTH, BbIABJIATE  IIPUYUHHO-CIICACTBCHHBIC CBA3M U CTPOHUTH
OOBsICHEHHE C ONOpPOM Ha H3Y4YEHHbIE CBOMCTBA (PU3MUECKUX SIBICHUH,

(1)I/I3I/I‘~I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACITIN

VYMmeHue pemath pacué€THble 3a1aun (Ha 6aze 2 — 3 ypaBHEHMI), UCTIONb3Ys
3aKOHBI U (OPMYIIbI, CBS3bIBAOLINE (PU3MUYECKHE BEIMUYUHBI, B YACTHOCTH,
3aIlIMCbIBATh KPAaTKOC YCJIIOBHC 3aJa4d, BBIABJIATL HCAOCTAIOIIHUE HJAaHHBIC,
BBIOMpPATh 3aKOHBI ¥ (OPMYNBI, HEOOXOomuMble [UIs €€ pelIeHus,
HCII0JIB30BAaTh CIIPABOYHBIC JAHHBLIC, IIPOBOAUTH paC‘-IéTI)I n OLCHHUBATH
PEATMCTUYHOCTh MOJIYYEHHOIO 3HAaYCHUs (PU3MUECKOM BEITUYMHBI, YMEHUE
ONpEAENATh Pa3MEPHOCTh (U3MUECKOM BEJIWYUHBI, IOJIYYEHHOH MHpu

PCIICHUHU 3a/la4

YMeHue XapaKTCPHU30BaTh IIPUHIUIIBI HeﬁCTBHH TEXHUYCCKUX yCTpOﬁCTB, B
TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U MPOMBINIJICHHBIX TEXHOJIOTHYCCKUX
MponecCcoB Mo UuxX OIMMUCAHUIO, UCIIONIBb3Yys 3HAHUA O CBOMCTBaxX (bHBI/I‘{GCKI/IX

SIBJICHUI M HEOOXO MBI (pU3HUECKUe 3aKOHOMEPHOCTH

10

YMeHue HCIoNIb30BaTh 3HAHUS O (PU3NYCCKUX SBJICHHSIX B IMOBCEAHCBHOU
KU3HHU U1 oOecriedeHus: 0€30MacHOCTH IPU OOpamieHUH ¢ OBITOBBIMH

npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXpPAHEHHsI 310pOBbS U




COOJIIO/ICHUSI HOPM 3KOJIOTHYECKOTO TOBEICHHS B OKPY)KAaIOIIeH cpere;
NOHUMAHHE HEOOXOMUMOCTH NPUMEHECHUS JIOCTHKCHUH (DH3UKH U

TEXHOJIOT Uit AJIg palMOHAaJIbHOTO IPUPOAO0IIOJIb30BaAHUSA

11

OnpIT moucka, TpeoOpa3oBaHUS M  TPEACTABICHUS WHPOpPMALUU
busznyecKkoro - coiep)KaHusi € UCIOJB30BaHWEM  HH(GOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBaTh JIOCTOBEPHOCTH
MONlyYeHHOM  HMH(pOpPMAIlMM HAa OCHOBE HMMEIOMIMXCS 3HAHUA U
JIOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHME HCIOJb30BaTh MPU BBINOJIHEHUN
yueOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JIUTepaTypy (usmueckoro
COJIepKaHus, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTu VIHTepHeT; BiaieHne
0a30BbIMU HaBbIKaMU MpeoOpa3zoBaHusi MHPOPMAIUU U3 OJHOM 3HAKOBOU
CUCTEMBl B JPYryl; YMEHHUE cO037aBaTb COOCTBEHHbIE IHCbMEHHbIE U

YCTHBIC COO6H.I€HI/I$I Ha OCHOBC I/IH(1)OpMaI_[I/II/I U3 HCCKOJBbKHMX MCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COJAEPXAHUS, ITIPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
. Mexanunueckoe JBwKeHue. MarepuanpHas Touka. Cucrema  orcuéra.
' OTHOCUTENBHOCTH ABHKEHUS
PaBHoMepHOe 1 HepaBHOMepHOe JBHKeHUe. CpenHsas ckopocTb. PopMmyina s
1.2 BBIYUCIICHUSI CPEeTHEH CKOpocTH: V = S/t
PaBHOMepHOE TPSIMOIMHEWHOE ABM)KEHHE. 3aBUCHMOCTb KOOPAMHATHI Teia OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHXKEHUS:
1.3 x(1) =xq +0
I'paduku 3aBUCHMOCTH OT BPEMEHM JJs MPOEKIUH CKOPOCTH, MPOEKLUHU
nepeMenieHusi, MyTH, KOOpAWHATHl TMPU PABHOMEPHOM MPSIMOJIHMHEHHOM
JIBUKCHUH
3aBUCHUMOCTh KOOpPJMHAThl TeJa OT BPEMEHHU B Cilydae pPaBHOYCKOPEHHOTO
PSIMOJIMHEMHOT O JABM)KECHUS:
1
Sl =, #1+a, * ;
2
@opMynbl 711 MPOCKUUU TEPEMEIIEHUS, MPOEKIIMH CKOPOCTH U TMPOEKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKECHUU:
2
1.4 .91.(r)=v&x-r—-ar-3.
U_\'('f) =Up, Td, -1,
a,(f) =canst,
U!.‘c: = Uix: zza.‘csr
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJisi TPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOEKLMU IepEeMEeIIeHUs], KOOpAUHATHl TPU PABHOYCKOPEHHOM
PSIMOJTMHEHHOM JIBHDKCHUU
CBoboxnoe manenue. Gopmysbl, OMUCHIBAIOIIAE CBOOOJHOE MaJeHHE Tesa IO
1.5 BEpPTUKAIMU (JIBWKEHUE TeJa BHM3 WU BBEPX OTHOCHUTEIBHO IIOBEPXHOCTHU

3emnu). ['paduxu 3aBUCHMOCTH OT BpEeMEHU s MPOEKIUU YCKOPEHHUS,




MMpOCKIMKU CKOPOCTH M KOOpPAWHATBI IIpHU CBO6OZ[HOM nmaacHumu TC€jaa II0

BCPTHKAIA

1.6

CKopocTh pPaBHOMEpPHOTO [BIDKCHHS Tella IO OKpYKHOCTH. HampaBnenue
CKOPOCTH.
@®opmyna Ui BBIYMCIEHHUS CKOPOCTH 4epe3 pajnyC OKPYKHOCTH M IEPUOJ

oOpareHus:

2mR
T

]_[eHTpOCTpeMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBHCHI/Ie OCHTPOCTPEMUTCIIbHOT'O

YCKOPCHUH. d)opMyﬂa JJIs1 BBIYHUCJIICHUA YCKOPCHUA:

1.7

Macca. IInotHocTs Bemecta. @opmyna A1 BBIYUCICHUS IIOTHOCTH:

_m
=%

1.8

Cuna — BCKTOpHAas1 (bHBI/IqCCKaH BeanunHa. ClokeHue Cuil

1.9

SBnenne nnepiuu. [lepsolii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CHJIbI, ACHUCTBYIOIIEH Ha

TCJIO0

1.11

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F 5

1.12

TpeHI/Ie IIOKOA U TPECHUC CKOJILKCHMUS. CDOpMy.]Ia AJI BBIYUCIICHUA MOAYJISL CHJIbL

TPCHUA CKOJIbXKCHUSA!




1.13

Hedbopmamnust tena. Yopyrue u Heymnpyrue nedopmanuu. 3aKOH yOpyroit

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TArOTEHHUE. 3aKOH BCEMHUPHOI'O TAI'OTCHUA:

my -1,
F=G-——=
R
Cuna TsHKeCTH. yCKOpeHI/Ie CBO6OI[HOFO naacHus.
dopmyrta JJs BBIYUCICHUS CUJIBI TSHKECTH BOJM3M moBepxHOCcTH 3emin: F = mg.
Z[BI/DKGHI/IC IJIAaHET BOKPYT COHHHa. HepBaﬂ KOCMHUYCCKAA CKOPOCTh.

HesecomocTs n neperpysku

1.15

NmMrrynibe Tena — BeKTopHas GU3MYECKasi BETHUNHA.
p=mi

I/IMHyJ'IBC cuctemsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHyJ'IBC CHIJIBI

1.16

3akoH COXpPAHCHUA UMITYJIbCa JJIA SaMKHyTOﬁ CUCTCMBI TCII:
p=myUy +m,U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckas pabora. @opmyna Jisi BEIYUCICHHUS paOOThI CHITHL:

A=Fscosct

Mexanuueckast MOIIHOCTb:

n=4
I

1.18

Kunernueckas u MOoTCHUUAJIbHAsA SHCPIrus. q)OpMy.]Ia JUIA BBIYMCIICHU A

KUHETUYECKOM OHCPIUM:

f.i'!Uz
Ey=ts

TeopeMa 0 KHHETHYECKOM OHCPIUH. CDopMyna JJIs1 BBIYHMCIICHUA HOTGHHH&HBHOﬁ

OHCPIuM TCja, HIOAHATOIO




HaI 3eMIIEH:

E,= mgh

Mexanuueckas OHCPI'UA:

E=E.+E ?
119 3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. DopMyiia Jij1sl 3aKOHA COXPAHCHUS
MEXaHUYECKOM 3HEPruu B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBpareHue MeXaHUYECKON SHEPTUU TIPU HATMYUU CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Poryar. MomenT cunbl: M - Fl.
VYciioBre paBHOBECHS pbluara:
120| MATMTesd
[ToaBuxHBIN 1 HeTOABKHBIN O710KK. KIIJ] MpocThIX MEXaHU3MOB,
n= Aﬂme&ﬂaﬁ
AHTIH"I&EE&H
JlaBiienue TBEpIOTO TENA.
®opmyia 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
_F
D= o
191 JlaBiieHue ra3a. ATMOC(epHOE TaBICHHE.
' ['mapocTaTnyeckoe 1aBjieHUE BHYTPH KUIAKOCTH.
®dopmyra 151 BBIYUCICHUS 1aBJICHUS BHYTPU KUJIKOCTH:
P=pgh+DPy,
1.22 3akoHn [lackans. ['mapaBnuyeckuii mpecc
3akon Apxumena. Dopmyna s ONpPENEICHUS BBITAIKUBAIOIMICH CHIIBI,
JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUJIKOCTh WM ras3:
1.23
F_{m_ =pgV
VYcnosue niaBanus Tena. [lnaBanue cyioB U BO31yXOIIaBaHUE
124 Mexannyeckue KojebaHusi. AMIUIMTYJa, MEPUOJ M YacToTa KoJeOaHUM.

d)opMyna, CBA3bIBAIOIIAA YaCTOTY U IICPUOJ KOJIEOAHHIA:




1.25

Marematnueckuii ¥ TPYKUHHBIM MasTHUKU. [IpeBpareHue sHEpruu mnpu

KOJIE0ATEIBFHOM JIBUKEHUU

1.26

3aryxaroue kosnebanus. BeinyxeHHble KoneOanus. Pezonanc

1.27

MexaHn4ecKrUe BOJIHEL HpO[[OJIBHI)IG N TOIICPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB PaCIIpOCTpaHCHUA BOJIHLBI:

h=v-T

1.28

3Byk. I'poMKkocTh U BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULE

nByX cpell. H(pa3Byk U yabTpa3ByK

1.29

Ilpaxmuueckue pabomuol

H3mepenne cpelHell MIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBI; KECTKOCTH
OpYXUHBL;, KOd(PUIMEeHTa TPEHUS CKOJIBKEHUS;, PaOOThI CHJIBI TPEHUS, CHIIbI
YIPYTOCTH; CPEeIHEH CKOPOCTH IBUKEHHS OpycKa 10 HAKJIOHHOM IIJIOCKOCTH;
yCKOpeHHUs: Opycka Mpu JBUKEHHUH MO HAKJIOHHOW IUIOCKOCTH; YacTOThI U
nepuoaa KOHe6aHHfI MAaTeMaTUUYCCKOr0O MasATHUKA, 4YaCTOTbl W IIC€pUOLdA
Kosie0aHui PY>)KMHHOTO MasiTHUKA; MOMEHTa CHIIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YNPYroCTH MNMPU TMOABEME TIpy3a C MOMOIIBI0 HEMOJIBUKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME IPy3a C MOMOIIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CUJIBI OT O0BEMa MOTPY:KEHHOMN
HJaCTu T€Jaa U OT IINIOTHOCTHU XKUJIKOCTH, HE3aBUCHUMOCTH BI)ITaJIKI/IBaIOIlIGf/'I CHJIbI
OT MAacChI TeJa; CUIIbI TPEHHSI CKOJIBKEHHS OT CUIIbI HOPMAaJIbHOTO JABJICHUS U OT
pola MOBEPXHOCTH; CUJIbI YIPYIOCTH, BOSHUKAIOWIEH B IMPY>KUHE, OT CTENEHU
nedopManuu MPY>KUHBI, yCKOpeHUs: Opycka OT yrila HakJIOHAa HampaBIsIOLIEH;
nepuoza (4acToTbl) KoJeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; IEepHoja
KOJICOAHUH TPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a MU KECTKOCTH NPYKUHBL
MCCJIC/IOBAHNE HE3aBHUCHUMOCTH IEpuoAa KoJIeOAHWW HUTSHOTO MAasTHHKA OT

MacCCHhI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pblUara

1.30

Qusuueckue A6NeHUs 6 Npupode: TPUMEPbl ABIKEHUS C pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW NPUPOJE, NEHCTBUE CWIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIUBBl W OTIUBBI, JBUWXKEHUE I1aHEeT COJIHEYHONW CHCTEMBI,
PEaKTUBHOE JIBU)KCHHE JKMBBIX OPraHU3MOB, PbIYard B TEJIC YEJIOBEKA, BIUSHUE

aTMOC(EpHOTO JaBJICHUS Ha >KUBOW OpraHW3M, IUIaBaHHE pbIO, BOCIPHUITHE




3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMUYECKIE BOJIHBI, HYHAaMH, 3XO

Texnuueckue yCﬂ’lpOﬁCWlGCL' CIIMAOMCTP, OATYHUKU IIOJIOKCHUSA, PACCTOAHUA U
YCKOpPCHHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThl, pblYar, MNOJABMIKHBIN U

HGHOI[BH)KHBIﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, HPOCTBIC MCXaHU3MLI B 6I)ITy,

131 COOOIIAIOIIUECS] COCY/bl, YCTPOWCTBO BOAOMPOBOAA, THUAPABIMYECKHH Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU  CTPOEHUS

2.1 BeriecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOrO COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopgHble Tena

27 JBuwxenue wyactuy BemiecTBa. CBS3b CKOPOCTHM  JABMKEHUS YacTHL[ C

' Temrneparypoii. bBpoyHoBckoe nBmxenue, muddysus

2.3 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS

24 TemioBoe paciiupeHue u cxatue

2.5 TennoBoe paBHOBECHE

"6 Buytpennsist sHeprus. PaGora u Teromnepenadya Kak CHOCOOBbI H3MEHEHUS

' BHYTPEHHEHN YHEPrun

2.7 Buael Tennonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS, U3IIyUEHUE
HarpeBanne wu oxnaxnaenue ten. KommuyecTBo  TemnorTel. Y aenbHas
TEIUIOEMKOCTb:

2.8 %

O=cm(t,—t,)
3aKOH COXpaHEHUs] PHEPrMM B TEIUIOBBIX IMpOIEccax. YpPaBHEHUE TEIUIOBOTO
Oananca:

2.9
g+0, +..=0
Hcnapenue u kKoHzaeHcauus. l3MeHeHMEe BHYTpPEHHEH HHEpPruM B Ipoliecce

510 UCIIApEHUsI W KOHJAeHcauuu. KumneHue KUAKOCTH. YJAelbHas TemioTa

. napooOpa3oBanus: L = O/m

2.11 BiaxxHocTs Bo3iyxa

. [InaBnenne wn kpucrasmmsauus. J3MeHeHMe BHYTPEHHEW DSHEpruu IIpU

IJIaBJICHUH U KPpUCTAJLJIN3alIUH. VY aenbHas TEIIOTa MJIaBJICHUS




A=2

m

BHy'TpeHHHH QHCPI'uA CropaHusd TOIIIMBA. VY aennHas TejioTa CropaHuA TOILIMBA:

2.13 q=0/m
2.14 [Tpuntumel padoTel TerioBsix ABurarenei. KIIJ[ TermoBoro aurarens
Ilpaxmuueckue pabomuol
N3mepenue yneiapbHON TEMIOEMKOCTH METAUIMUYECKOTO IWJIMHPA; KOJIUYECTBA
TEIUIOTHL, MOJyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHON
Macchl, B KOTOPYIO OIIyII€H HArpeThlid IWIMHIAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJIAaHHOTO HAarpeThiM LUIUHAPOM, MOCJE OMYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpaTyphbl; OTHOCHUTEIBHON BIIAXKHOCTH BO31yXa; VYACIbHOW TEIIOTHI
IiaBleHus Jnbpaa. lccrnemoBaHwe W3MEHEHUS TeMmIepaTypbl BOABI  MPHU
pPa3JIMYHBIX YCIIOBHUSAX; SIBJICHUS TEIUIOOOMEHa IMPU CMEIIMBAHUU XOJIOJHOM W
ropsiuei BOJbI; Mpoliecca UCIapeHust
Qusuueckue sA61eHU 8 Npupooe. TIOBEPXHOCTHOE HATSHKCHHE M KalTWJUISPHBIC
2.16 SBIICHUSI B MIPHUPOJE, KPUCTAIIBI B mpupoje, uznydenue ColHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpHU3bl; 00pa30BaHKE POCHI, TyMaHa, HHEsl, CHEeTa
Texnuueckue ycmpoticmea: KanWLISPbl, IPUMEPBI UCTIOIB30BAHUS KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, AaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA, BUTATE]b BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 DnekTpuzanus Ten. /[Ba Bua aIeKTpPUIECKUX 3apsaoB
3.2 B3anmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs AJIEKTPUUECKOro 3apsaa
14 OnekTpuyeckoe rmose. Hanpsok€HHOCTh  2iieKTpuueckoro moiis. [IpuHmmm
' CYMEPIIO3UIUH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn »snextpuueckux 3apsgoB. JlelicTBUE AIEKTPUYECKOrO TMOJS Ha
' 3JIEKTPUYECKUE 3apsibl. [[pOBOAHUKH U JTUAICKTPUKA
[TocTOSIHHBIN AMEKTPUYECKUN TOK. JlericTBHs 3nekTpuyeckoro Toka. Cuia Toka.
3.6 Hanpsokenue.

I=q/t, U=A/q




DNEKTPUUECKOE COIIPOTUBIICHHUE. Y AEIbHOE 3IEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
1.8 3akon OMa a1s yyacTka anektpudeckoi nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
IL=I,:U=U+U,; R=R +R
? 1 2 1 2
3.9 [TapaniensHO€ cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
=0 F=E 1 ] - Rzi.
L s e | | e 2
CwmenranHble COeTMHEHUS TPOBOTHUKOB
3.10 Pabota u moiHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenuna:
3.11 2
: O=I"-R-t
310 OnbiT Opcrena. MarHuTHOE TOJIE MPSAMOrO MPOBOJHMKA C TOKOM. JIMHHM
MarHUTHOW MHIYKIIHH
313 MaruutHOe T1I0JIE TOCTOSHHOTO MarHmrTa. B3amMmojeiicTBHe NOCTOSHHBIX
MarHuToB
3.14 JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 Onpitel Dapanes. SABnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna
Ilpaxmuueckue pabomuol
N3MepeHne  3IEKTPUYECKOTO0  CONPOTHBICHHMS  PE3UCTOpa;  MOIIMHOCTH
AIEKTPUUECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOUIEIO B IPOBOJHUKE
3.16 (pe3ucTopsl, JaMIouKa), OT HANPSDHKEHUs HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHA OT UJIMHBI IIPOBOJHUKA, INIOIIAAMX €0 ITOIICPCUYHOIO CCUCHHA U
YACIBHOT'O COIIPOTUBJICHHA.
HpOBepKa [mpaBujia IJIs1 SJICKTPUYCCKOI'O HAIIPSXKCHHA IIPpU ITOCIICIOBATCIbHOM

COCAMHCHHUHN IIPOBOAHHMKOB; IIpaBUJia IJId CHJIBI JJICKTPUYCCKOTO TOKa IIPpU




[apajuIeJIbHOM COEIMHEHNUU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

QDusuueckue sA61eHUs 6 Npupooe: BIEKTPUUECKUE SBIEHUS B arMmocdepe,

3.17 ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiid, Apeiid MOoII0CoB,
POJIb MAarHUTHOTO OJIS 1711 )KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE
Texnuueckue ycmpovicmea.: 3JIEKTPOCKON, aMIEpPMETp, BOJIBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  DHEPruu,  OSJICKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKUE
IPEIOXPAHUTENH, SJICKTPOMArHUT, OSJIEKTPOJBUraTeNlb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOIO TOKA
3.19 OneKkTpoMarHuTHbIE BOJHBL [1Ikana 35eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojnensb cBeta. [IpsiMonnHeliHoe pacipoCTpaHEeHUe CBETa
3.21 3akoH oTpaxeHus csera. [lnockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
394 JIunza. Xox nydeii B nun3ze. DokycHoe paccrosiHue JUH3BL. OnTUyeckas cuia
. muH3el D = 1/F
3.25 I'na3 kax ontuyeckas cucreMa. OnTuueckue nprudopbl
IIpaxmuueckue pabomuwl
##HtPar#H##lI3mMepenne ONTHYECKON CHIIBI coOuparolield JUH3bI; (OKYCHOTO
paccTostHus COOMPAONIEH JTMH3HI (IO CBOWCTBY PaBEHCTBA Pa3MEpOB IPEAMETa U
M300pakeHusl, KOTrJa MpeAMET PacloJIOKeH B TBOMHOM ¢oKyce), MmoKazarems
3.26 IIPEJIOMJICHUS CTEKIIA.
##HtPar#H##llccnenoBanue CBOWMCTBA M300paKEHUS, MOITYYEHHOTO C TOMOIIBIO
coOuparomiel JHMH3bL, U3MEHEHUS (POKYCHOIO DPACCTOSHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTH yTja MPEeJOMJICHUS CBETOBOIO Jiydya OT yIJia MaJeHus Ha
IPaHULIE «BO3JYyX — CTEKIIO»
397 Qusuueckue saenenusi 6 npupode. 3arMmenHus Connua u JlyHsl, nBera Ten,
' onTHYECKHUE SBJICHUs B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
398 Texnuyeckue ycmpoiicmeéa: OYKHM, TEPHUCKOI, QoToamnmapaTr, ONTHYECKUE
. CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHU A
1 PagunoakTuBHOCTE. Anbda-, OeTa-, TaMMa-usnydeHus. Peakiuu anbda-u Oera-
' pacnana
4.2 Omnsite Pesepdopaa o paccesnuto anbda-gactuu. [lnanerapuas Mmoaens aroma




4.3

CocraB atroMHoOro sipa. M3oronsl

4.4 [Tepuon monypacnaga aTOMHBIX siAEp

4.5 Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3aPSI0BOI0 M MACCOBOTO YHCET
Qusuueckue a61eHUs 6 Npupode: E€CTECTBEHHBIM PAaTUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJUOAKTUBHOC W3JIYYCHHUE TIPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX U3ITy4eHUH Ha OpraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIAWBHYaIbHBIN TO3UMETpP, Kamepa

BI/IHBCOHa, ssACpHasd SOHCPreTuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

N.M.ITepoeimikun, A.M.1MBanoB ®uszuka 71 Mocksa [Ipocsenienne 2023r.

N.M.ITepoiikun, A.M.1MiBanoB ®Pusnka ki
Mockgsa [Ipocsemenue 2023r.  M.M.Ileppiukun, A.M.MiBanoB ®usuka
9xn Mocksa IIp

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
N.M.Ileppimikun, A.1.MBanoB ®@usuka 7x1 Mocksa [Ipocsemenne 2023r.
N.M.Ilepsimikun, A.M.1iBanoB ®usuka 8xin Mocksa IIpocsemenue 2023r.

N.M.ITepeimikun, A.M.1MiBanoB ®usuka 9xi1 Mocksa IIpocsemienue 2023r.

METOJINYECKHUE MATEPUAJIBI J1J151 YYUTEJISA
O.A.Yepnukosa, C.H.I'manenkora, B.B.KyapsiBiies «Meroaudeckoe mocodue k

yuebnuky M.M.Ilepeimkuna, A.M.MiBanoBa Mocksa [Ipocsemenue 2023r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbBI CETHU
HUHTEPHET

https://m.edsoo.ru
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