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IHHOACHUTEJIBHAA 3ATIMCKA

[IporpamMMma o ¢u3rke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHA Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUM K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOW MporpamMmsbl, npencraBieHHbIXx B OI'OC OO0, a Ttakke ¢ yu€toMm (denepanbHOW pabodveil mporpaMMbl
Bocniutanus u Konuenmuu npenoiaBanust yaeOHoro npeamera «duznkay.

Coneprxanue mporpamMmsl 1o (pr3uke HampaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH OOYYAIOLIMXCS M OPTaHU3AIMI0 M3YUYCHUS
(hU3UKH Ha JESITEIIBHOCTHON OcHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO mpenMera B peanuzaruu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKKe MEKIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT0 00111eT0 00pa30oBaHusl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelneieHne ydeOHOTO Marepuaia 1o TrojaM oO0yueHus (10 Kjaccam), MpejyiaraeT MPUMEpPHYIO
[IOCJIEI0BATEIBHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEIMETHOIO COACPKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEH 00yUarouxcsl.

[Iporpamma no pusmke pa3paboTaHa Cc LETbI0 OKA3aHU METOINYECKOM MOMOIIH YUUTEIIO B CO3/1aHUU pabouell mporpaMMel 10 y4eOHOMY MpeIMETy .

®dusuKa ABIAETCS CUCTEMOOOPA3YIOUIUM /JIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, TOCKOIbKY (PM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHW, W3y4aeMbIX XHMHEH, OwWoyorueil, acrpoHoMuedl u ¢Qusmueckol reorpadueii, BHOCHUT BKIaJ B E€CTECTBEHHO-HAYYHYIO KAapTHHY MHpA,
MPEOCTABIISIET HanboJIee ICHBIE 00pa3Ibl IPUMEHEHHS HAYYHOTO METO/Ia MIO3HAHMSI, TO €CTh CII0C00a MOTyYeHHs TOCTOBEPHBIX 3HAHUI O MHpE.

Opna 13 rIaBHBIX 33724 (pU3NUECKOro 00pa3oBaHus B CTPYKTYpe 001Iero o0pa3oBaHusi COCTOUT B JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
U MHTEpeca K HayKe y o0yJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IpEAINOJIaraeT OBJIAJCHHE CIEAYIOIIMMH KOMIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

® HAy4YHO OOBSACHSATH SIBIICHMUS,
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOTO UCCIIEI0BaHMS;
® UHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyUHBIE JOKA3aTEIbCTBA IS [TOJIy4EHHS BHIBOJIOB.

Henu u3ydyenus ¢u3nKd HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneneHbl B KoHneniuu npemnogaBanusi ydeObHoro npeamera «Dusnka» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit ®exnepaiuy, peanus3yroolUX OCHOBHBbIE OOIIE00pa3oBaTeNbHBIE MPOrpaMMbl, YTBEPKAEHHON pelIeHHEM
Komnerun Munucrepcrsa npocseuienus Poccuiickoit @enepanuu (mpotokosn ot 3 gexadpst 2019 r. Ne [1K-4BH).

Hean nzyyenus PpU3NKu:

e [puHOOpETeHHE HHTEepeca W CTpEeMJICHHS OOydYaloIIMXCsl K HaydHOMY H3YYEHHIO MPHUPOJBI, Pa3BUTHE HMX HHTEJUIEKTYalbHBIX UM TBOPYECKHX

CITOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/IE M03HaHUs U (OPMUPOBAHNE UCCIIE0BATEIHCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yueHUsI OCHOB CTPOCHUSI MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;

e (opMHUpOBaHME MPEACTABICHUI O PO (PU3UKH JUTSl Pa3BUTHSL IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

® pa3BHUTHE MPEJCTABICHUNA O BO3MOXKHBIX cepax Oyayuien npodeccHoHaIbHON AeSTeTbHOCTH, CBA3aHHOM ¢ (PM3UKOMN, MOJATOTOBKA K AaJbHEHUIIEMY

00Y4YEeHHIO B TOM HAIpaBJICHHUH.



JlocTuKeHHe dTUX IeNIel MPOrpaMMBI 10 (GU3HUKE Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIIEAYIONUX 3a1a4:

npuodpeTeHue 3HaHU#| O IUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUAX;
npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSACHATH (PU3NYECKUE SBJICHUS C HCIIOIb30BaHUEM MOJTYYCHHBIX 3HAHUH;

OCBOGHHE METOJIOB PEUICHHUS MPOCTEUIINX PAacYETHBIX 33134 C UCIOIb30BaHUEM (PU3UUECKIX MOJIENEH, TBOPUECKUX M MPAKTUKO-OPHEHTHPOBAHHBIX
3amady;

pa3BUTHE YMEHHH HAOMIONaTh NPUPOAHBIC SBJICHUS W BBIIOJHATH ONBITH, J1a0OpaTOpHbIE PabOThl M HKCHEPUMEHTAIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB pabOTHI ¢ HH(pOpMAIHEl (PU3MUECKOTO COAEPIKAaHUs, BKIOYas HHPOPMALIUIO O COBPEMEHHBIX JTIOCTHKECHUAX (DU3UKHU, aHAIU3 U
KPUTUYECKOE OI[CHNBaHHUE HH(OpMALIUH;

3HaKOMCTBO €O cepamu TpOPecCHOHATBHON AEATENBHOCTH, CBA3aHHBIMH C (DU3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UIECKON HAYKH.

Ha msyuenune ¢usuxu (6a30BbIii ypOBEHB) Ha YpOBHE OCHOBHOTO 0O0IIero odpazoBaHust oTBoauTcsi 238 yacoB: B 7 kimacce — 68 ugacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 Jaca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Hezlemo).

[Ipemiaraemserii B mporpamme 1o (puU3HMKe MepedeHb JIAOOPATOPHBIX PabOT U ONBITOB HOCUT PEKOMEHIATENBHBIH XapakTep, YUUTeb JIEIaeT BhIOOD
MPOBEJICHUS] JIA0OPATOPHBIX PabOT M ONBITOB C YYETOM WHAMBHUIYaIbHBIX OCOOCHHOCTEH OOYYAIOIIUXCS, CIHCKA AKCICPUMEHTAIbHBIX 3aJ[aHUH,
IpeJylaraeéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO SK3aMeHa 10 (pr3uKe.

COILEPKAHUE OBYYEHUSA
7 KIIACC
Paznen 1. ®u3uka u e€ posib B MO3HAHUU OKPYKAKILEr0 MUPA.

®dusuka — HayKa O IMprupoac. SBnenus IMpUpPoOAbI. Du3nuecKue SIBICHUS: MCXaHUYCCKUE, TCIIIIOBBIC, SJICKTPUUCCKUEC, MATrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusznueckue BeINIHNHBI. I/I3MepeHHe (1)I/I3I/I‘-ICCKI/IX BeaInunH. Pu3ndecKre HpI/IGOpLI. HOFpeH_IHOCTB H3MepeHHfI. MG)KI[YHapOI[HaSI CUCTeéMa CAWHUII.

Kax (1)1/13141(21 U Jpyru€ CCTCCTBCHHBLIC HAYKHW HU3YyYarOT HPHUPOOY. ECTGCTBGHHO—Hay‘lHHﬁ METOJA ITO3HAHUA: Ha6J'IIOI[CHI/IC, IMTOCTAHOBKAa HAYYHOI'O
BOIIPpOCa, BBIABUKCHUEC TUIIOTEC3, SKCIICPUMCHT I1O0 ITPOBEPKE TUIIOTE3, 00BsACHEHHE Ha6J'IIOJIa€MOFO sapiieHusa. Onucanue (1)I/IBI/I‘I€CKI/IX SIBJICHHI C IIOMOIIBIO

MOJIEIIEN.
Jemoncmpayuu.
1. MexaHunueckue, TEIUIOBbIC, DJIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.
2. ®wusudeckue MpUOOPHI U MPOIIEypa MPSIMBIX U3MEPSHHUH aHAJIOTOBBIM U IIU(PPOBBIM ITPHOOPOM.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHue LEHBI IEICHUS IKATIbl U3MEPUTEIHLHOTO MPUOOPA.
2. U3MmepeHue pacCTOSHHIMA.
3. H3mepenne o0bEMa KUIKOCTH U TBEPJIOTO Tea.
4. OmnpeneneHue pa3MepoB MallbIX Tell.



5. H3mepenue temrepaTypbl IPU MOMOLIH KUIKOCTHOTO TEPMOMETPA U JATUYMKA TEMIIEPATYPHI.
6. IIpoBeneHue MccCieIOBaHUS MO MPOBEPKE TMMOTE3bI: JAIBHOCTH MOJETA MIApUKA, MyHICHHOTO TOPU30HTAIBHO, TEM OOJIbINe, YeM OOJIbIIe BBICOTA
IycCKa.

Pa3znen 2. IlepBoHayaibHble CBeJeHUS 0 CTPOCHHUHU BellecTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, 10KA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIECTRA.

JIBmkeHne vactull BemiectBa. CBSI3b CKOPOCTH JABMIKCHHUS YacTHUIl C TeMieparypoil. bpoyHoBckoe nBmxkeHue, nuddysus. BzanMomelicTBue 4acTuil
BEILIECTBA: MPUTSIKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHMS BELIECTBA: CTPOCHHUE Ta30B, KHUAKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) Ted. B3amMOCBsI3b MexIy CBONCTBaAMH BEIECTB B
Pa3HbIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HaGnromenue OpOyHOBCKOTO ABFKEHHSL.

2. HaGmropenue nuddysuu.

3. HalGnronenue siBneHu, 0ObSICHAIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAaHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. OueHka quameTpa aToMa METOJIOM PSIOB (C HCIIOIb30BaHUEeM (poTorpaduii).

2. OmbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Pasnen 3. /IBuikenue u B3aumojieiicTBue TeJl.

Mexanudeckoe aBuxeHue. PaBHoMepHoe u HepaBHOMEpHOE JBIKeHHE. CKopocTh. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIDKeHUH. Pacuér nmytu u
BPEMEHHU JIBUKECHHUSL.

SBnenue uHepuuu. 3aKOH MHEpLUMH. B3auMozeiicTBue Tenl Kak MpUYMHA W3MEHEHUs CKOPOCTU ABMXKEHUs Ten. Macca Kak Mepa MHEPTHOCTH Teja.
[TnotHOCTB BemecTBa. CBsA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIIECTBA.

Cuiia Kak XapakTepHuCcTHKa B3auMojeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. Mi3MepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpa. SBJIeHHE TATOTEHUS U
cuna Tsbkectd. Cuna TsKeCcTH Ha Apyrux miaHerax. Bec Tema. HeBecomocTs. CrioskeHHE CHII, HAIPaBJIEHHBIX MO OJHOM mpsMoi. PaBHoaelcTByOIas CHUIl.
Cuna tpenusi. TpeHue CKONbKEHU U TPEeHUE MOoKosl. TpeHue B MpUpoJIe U TEXHUKE.

Hemoncmpayuu.

Hal6mronenne MexaHM4eCcKOTo ABMKEHUS Tea.

N3mepenne ckopocTu IPSIMOJIMHEUHOTO IBUKEHUS.
Habmtoienue sSiBJIeHUS] HHEPIIHH.

Ha6mronenne nsMeHeHus: CKOpOCTH TIPH B3aMMOICHCTBHUH TEJT.
CpaBHEHHE MaccC MO B3aUMOJICHCTBUIO TETI.

ok whpE

CrnosxeHue cuil, HapPaBJICHHBIX 110 OJHON TPSIMOH.
JIaﬂopamopre padomul u onvimol.

1. OmpeneneHune cKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIApUKA B AKUAKOCTH, MOJIENIN AJIEKTPUYECKOT0 aBTOMOOUJIS M TaK Jajee).



SR NE AN

Omnpenenenue cpeHel CKOPOCTH CKOJIBbKEHHs OpycKa Wi HIapuKa M0 HAKIIOHHOM MJIOCKOCTH.

Onpenenenye MWIOTHOCTU TBEPJOTO TENA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHUs (nehopManum) Npy>KUHbI OT MPUIOKEHHON CHIIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCMOCTD CHIIBI TPEHUS CKOJIBKEHHS OT Beca Teja U XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa311e.11 4. laBjieHue TBEPABIX TeJl, :KUAKOCTEH U Ta3o0B.

Hasnenne. CriocoObl YMEHBIIICHHST U YBEJIMYCHUs jJaBiieHus. [laBineHue ra3a. 3aBHCHMOCTH JaBJICHHS Ta3a OT o0béMa, Temmeparypsl. llepemaua
JaBJIeHUS TBEPIABIMU TeNaMH, >KMIKOCTAMU U razamu. 3akoH Ilackans. IlHeBmMaTHueckue MamidHbl. 3aBUCUMOCTH JABIICHUS >KUIAKOCTH OT TIIyOHWHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyabl. [ uapaBinueckie MeXaHU3MBbl.

Atmochepa 3emnu u arMmochepHoe naBiaeHue. [IpuumHBI cymiecTBOBaHUsA Bo3aylmHOW oOomouku 3emu. Onwir Toppuuemnu. M3mepenue
aTMoc(epHOro JaBJIeHHS. 3aBUCHMOCTh aTMOC(HEPHOTr0 JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t n3MepeHus aTMOCHEPHOTO TaBJICHHUS.

JleificTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeiTanikuBaromas (apxumenosa) cuia. 3akon Apxumena. [naBanue ten. Bo3ayxomnaBanue.

/emoncmpayuu.

N ~WNE

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

Ilepenayda naBiaeHUs KUIKOCTHIO U Fa30M.

Coobmarommuecst Cocybl.

I'mapaBanueckuit mpecc.

[IposiBnenue nericTBus aTMoc(hepHOTO TaBICHHUS.

3aBUCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa ¥ TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIABaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEHN TeNa U KUJKOCTH.

ﬂaﬁopamopubte padomout u onvimol.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YacTH Tena.

OrmpenienieHne BHITAIKUBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha TEJIO, OTPY>KEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBL, IEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MACChI TEJIA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI, TEHCTBYIOIIEH HAa TEJIO B YKUIKOCTH, OT 00BEMa MOrpyKEHHOU B MKUAKOCTH
YacCTH TeJa U OT TJIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHnne apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKH U ONIPEAEIICHHE €€ IPy30II0AbEMHOCTH.

Pasnea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunueckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuno paBHOBecus pbruara. [IprmeHeHue mpaBuia paBHOBECHs pbluara K OJIOKY.
«3onotoe npasusio» Mmexanuku. KIIJ] mpocTtsix Mexann3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunerndeckast 1 noreHuanbHas sHeprus. [IpeBpamienne oqHOro Buj1a MEXaHUYECKOM SHEPTUU B JPYTroi. 3aKOH COXpPaHEHUS
OHEPIUU B MEXAHHUKE.

Hemoncmpayuu.



1. Tlpumepbl NpOCTHIX MEXAHU3MOB.
Jlabopamopmuvie pabomul u onvimol.
1. Onpenenenue paboOThI CHIIbI TPEHUS P PABHOMEPHOM JBM)KEHUU TE€Ja IO TOPU30HTAILHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBUi paBHOBECHS pblyara.
3. Uzmepenne KI1J] HaKIOHHOH MIOCKOCTH.
4. W3ydeHue 3aKOHA COXPaHEHUS MEXAHUYECKOU SHEPTUU.
8 KJIACC

Pazgen 6. TenioBblie IBJICHUS.

OCHOBHBIE MMOJOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOPUHU CTPOCHUS BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJI. OTBITHI, TOATBEPKAAIOIIHE
OCHOBHBI€ TTOJIOKEHHUS MOJICKYJISIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOro cocTosiHuM BemecTBa. Kpucraminueckue u amopdHuelie Tena. OObsICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO--KMHETUYeCKO Teopuu. CMauMBaHKE U KalWJUIIPHBIC IBJICHUS. TerIoBoe paciiupeHe U CxKaThe.

Temmepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIDKEHUS dacTull. BHyTpeHHss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUU:
TeIJIonepeiaya u coBepiieHrue padboTel. Busl Tenonepenayn: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TyUEHHUE.

KonnuecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH M TEIIOBOE paBHOBEcHE. YpaBHEHHE TeIioBoro OamaHca. [lnaBienue u
OTBEpJCBaHNE KPUCTAIIIMYECKUX BEIIECTB. Y IeibHas Teriora miuaBieHus. [lapooOpa3oBanue u koHaeHcanus. Mcmapenune. Kunenue. YaenbHas Termiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYpPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBa. Y IeibHAs TEIJI0TA CTOPAHUS.

[Tpunatmne! pabote! TernoBbix aurareneii KI1/1 rernmoBoro asurarens. TermioBble IBUTATENN U 3aIIUTa OKPYKAIOIIECH CPeIb.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SPHEPTUHU B TEIUIOBBIX MPOIIECCax.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO TBUYKEHUSI.

Hab6monenue nuddysumn.

HaGmronenue siBneHnii cMauYuBaHUsI M KalTWJUISIPHBIX SIBICHH.
HaGmronenne TenioBoro pacumpeHust Tel.

H3meHeHue naBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMreparypsbl.

Bunae! Terionepenayu.

OxJtaxaeHne pu COBEPIIEHUN PabOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMHE CHUJIAMH.

10 CpaBHeHHE TEMIOEMKOCTEN pa3INYHbIX BELLIECTB.

11. HaOroneHre KUIIEHN.

N A~WDE



12. HaGnroieHre moCTOSTHCTBA TEMITEPaTyPhl TIPH IJIABICHUU.
13. Mojenu TeIIoBBIX IBUTATEICH.
Jlabopamopnusie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTANIOB IIOBAPEHHOW COJIM WJIM caxapa.
OnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACIIMPEHHS T'a30B, )KUJKOCTEH 1 TBEPBIX TEIL.
Omnpenenenre AaBieHUs BO3yXa B OaJUIOHE MIMIPHIIA.
OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEMa U HArpeBaHUs WM OXJIAXKICHHUSL.
[IpoBepka rumnoTe3bl TMHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
Habnronenne n3MeHeHUs! BHYTPEHHEH YHEPTUU Tejla B pe3ysIbTaTe TeIIonepeaadd U paboThl BHEIIHUX CHIL.
HccnenoBanue siBiieHus TEII000MEHa IPU CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJbI.
Omnpenenenre KOIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJIOH MPHU TEINIOOOMEHE ¢ HArPEThIM METAITMYECKUM LIUITMHAPOM.
. Onpenenenyie yaenbHOM TEMIIOEMKOCTH BELIECTBA.
. UccrnenoBanue npoiiecca uCapeHusl.
. Onpenienenyne OTHOCUTENIBHOM BIIaXKHOCTH BO3/yXa.
13. Onpenenenue yAenbHOM TEIIOTHI IJIABICHUS JIbA.
Paspen 7. DiekTpu4ecKkue 1 MATHUTHBIC SIBJICHHS.
Onektpuzanus Ten. JIBa poaa anekTpuueckux 3apsnoB. B3aumoneiicTBue 3apsikeHHBIX Tell. 3akoH KynmoHa (3aBHCHUMOCTH CHIIBI B3aMMOJICHCTBHS
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3apsSKEHHBIX TEJ OT BEJIMYUHBI 3apSAT0B U PACCTOSIHUS MEKIY TEIaMH).

Onexrpudeckoe nosue. Hanpsmx€HHOCTD ayiekTpuyeckoro nosst. [IpuHmun cynepno3uium 31eKTpUUecKuX mojiei (Ha KaueCTBEHHOM YpOBHE).

Hocurenn snexkTpudeckux 3apsioB. DIEMEHTApHBIM dekTpuueckuil 3apsa. Crpoenue atoma. IIpoBOAHMKM M IHANEKTPUKH. 3aKOH COXpPaHEHHS
IIEKTPUYECKOTO 3apsJa.

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS IJICKTPUUYECKOTO TOKa. MICTOYHUKH MOCTOSTHHOTO TOKa. JIeHCTBUS AIEKTPUYECKOTO TOKa (TEII0BOE,
XUMHYECKOE, MarHUTHOE). DIEKTPUIECKUI TOK B KUAKOCTAX U razax.

Onextpuueckas 1enb. Cuila Toka. JneKTpuyeckoe HanpsbkeHue. ColpoTHBIIEHUE NPOBOJIHUKA. Y IENbHOE COIIPOTUBIIEHUE BellecTBa. 3akoH OMa Jis
ydacTka uenu. IlocienoBarenbHoe U apauieIbHOE COEIMHEHNE POBOHUKOB.

PaGota 1 MoILTHOCTD 3MeKTpUUecKoro Toka. 3akoH Jxoyns—JIeHna. DnekTpudyeckue Henu U MoTpeOuTeNn 3JIeKTpruueckoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHl. B3auMojeiicTBuE MOCTOSIHHBIX MAarHUTOB. MarHutHoe nosie. MarHuTHoe noJjie 3eMJIM M €ro 3HaY€HUe IS )KU3HU Ha 3eMIie.
OnbIT OpcTega. MarHuTHOE MoJie AIEKTPUIECKOro Toka. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeMCTBME MAarHUTHOTO IMOJIg Ha TPOBOJAHUK C TOKOM.
DneKTpoABUTaTebh MOCTOSIHHOTO TOKa. Vcronb30BaHue 351eKTpoIBUraTeNiell B TEXHUYECKUX yCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbitel Dapanes. SIBiaeHue snekTpoMarHuTHOW MHAYKIMU. [IpaBuno Jlenna. Dnexkrporeneparop. CrocoObl MOMYyYEHUS IJIEKTPUUECKON SHEPIHH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.



DnekTpu3anus Tel.
JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpoiCTBO U IEMCTBUE AIIEKTPOCKOTIA.
DnekTpocTaTuuecKas MHIAYKIHUS.
3aKOH COXpaHEHUs IIEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U TUATIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKH MOCTOSITHHOTO TOKA.
JleficTBUSA SIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUH TOK B )KHIKOCTH.
. ["'a30BBbIi1 pazps.
. U3mepenue cuiibl Toka aMIepMETPOM.
. U3mepeHue 31eKTpuyecKoro HarpsKEHUs BOJIbTMETPOM.
. PeoctaT u marazuH cOnpoOTUBIEHUN.
. BzaumopencTBie NOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTHU PA3ECICHUS MOJOCOB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OneIT Opcrena.
. MarauTHO€ 1moJje ToKa. DJIeKTPOMAarHuT.
. JleficTBE€ MarHUTHOTO TNOJIL HAa TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATENb OCTOSHHOTO TOKA.
. UccnenoBanue siBIEHUS SJI€KTPOMArHUTHON UHIYKITUH.
. OnbiTer Dapages.
. 3aBUCHMOCTD HaIlpaBJIEHUsI MHIYKIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUSI.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimol.
OMnBITHI 110 HAOJIIOACHHUIO JICKTPHU3AIUN TET HHAYKIIMEH U MPU COMPUKOCHOBEHHH.
UccnepoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOoThI STEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenne u peryampoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HAMIPSKEHUS.
HccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTHUBIICHHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAAU MONEPEYHOr0 CEYEHUsS U
Marepuana.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IpoBepka nmpaBuiIa CIIOKEHUS HANIPSKEHUN IIPU TIOCIIEI0BATEIBHOM COEUMHEHUH JBYX PE3UCTOPOB.

IIpoBepka npaBuia 1 CUIIbl TOKA MIPU NAPAJIICIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenre pabOThHI EKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3UcTop.

OnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JaMIIOUKy, OT HAIPsDKCHUS Ha HEH.

Onpenenenue KII/] narpeBarens.

HccnegoBanne MarHuTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MArHUTOB.

W3y4yeHre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB MPH UX O0BEIUHEHUH U Pa3JICICHUU.

HccnenoBanue neicTBUs AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa OT CHJIbI TOKA U HAaIPaBJIEHUS TOKA B KaTyIIKE.
N3yueHne neicTBrsI MArHUTHOTO 101 HA IPOBOJAHUK C TOKOM.

KoncrpyupoBanue u usyueHue paboThl SIEKTPOABUTATENSL.

N3mepenne KI1/] anekTpoaBuraTenbHOi yCTaHOBKH.

OnbIThI 110 UCCIEAOBAHUIO SBJICHUS JIEKTPOMATHUTHON MHAYKIIUU: UCCIIEIOBAaHUE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHNUs HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexannueckoe aBuxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTh MEXaHWYECKOro JBHKEHHS. PaBHOMepHOE IpsIMOJIMHENHOE
nBuxenne. HepaBHoMepHoe npsiMoiinHeHoe iBrkeHue. CpeHss 1 MTHOBEHHAasi CKOPOCTh Tela MPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE psiMosinHeHoe Brxenne. CoboHoe najgenue. OnbiThl ["anunes.

PaBHOMepHOE BHKEHUE 110 OKpYykHOCTH. [lepuon u yactora obparenus. Jluneiinas u yriaosast ckopocTi. LleHTpocTpeMuTeNbHOE yCKOpEHUe.

IIepBeiit 3ak0oH HproToHa. Bropoit 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHIUI Cynepno3uuu CuiI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHHs! CKOJIbKEHMSI, CUJIa TPEHUSI ITOKOS, IPYTHe BUJIbI TPEHHUSI.

Cuna TSKeCTH M 3aKOH BCEMHPHOI'O TATOTEHUs. Y CKOpeHue cBOOOAHOro najaeHus. Jpmkenue mianet Bokpyr Connna. [lepsas kocMuueckas CKOpOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue marepuanbHON TOUkH. AOCOMOTHO TBEPAOE Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKperyIEHHOM Ochbio BpaileHus. MoMeHT cuibl. LleHTp

TAXKCCTH.

Nmnynbe Tena. 3mMenenne ummynsca. iMiynibe cuiibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTUBHOE ABMKEHHUE.

Mexanunueckas paboTa 1 MOITHOCTh. PaboTa cuil TsbkecTH, ynpyroctu, TpeHus. CBs3b 3Hepruu u padotsl. [loTeHIManbpHas 3Heprus Tena, 1o JHATOro
HaJl MIOBEPXHOCTBIO 3eMin. [loTeHnmanbHas sHeprust cxaTou npyxuHbl. KuHetnueckast sHeprus. TeopeMa 0 KMHETUYECKOW HSHEPTUH. 3aKOH COXPAaHEHHUS
MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO ABMXKEHHS TeJla OTHOCUTENBHO PA3HbIX Tl OTCUETA.

2.

CpaBHeHue myTeil U TPaeKTOPHUI IBHXKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTENLHO Pa3HbIX Tell OTCUETA.



W3mepeHune CKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKCHHSL.

HccnenoBanue Mpu3HAKOB PaBHOYCKOPEHHOTO IBUKCHHUS.

HaGmonenne IBMkeHHs Teaa Mo OKPYKHOCTH.

HaGmionenne MeXaHWYECKHX SIBICHHH, MPOUCXOMAIIUX B cucreme orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUH
OTHOCHUTEJIEHO KaOMHETa (PU3UKH.
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7. 3aBUCHUMOCTH YCKOPEHHUs TeJla OT MacChl TeJa U JICUCTBYIOIIEH Ha HETO CHUJIBI.
8. HalOnronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIl.
9. l3meHeHue Beca Tesa MPU YCKOPEHHOM JIBHXKEHUH.
10. IIepenaya umiynbca Mpu B3auMOICHCTBUU Tell.
11. IIpeoOpa3oBaHus SHEPTUH IIPH B3AUMOJICHCTBHH Tell.
12. CoxpaneHnue UMITyJIbCa IIPH HEYTIPYTOM B3aUMOICHCTBHUH.
13. CoxpaHeHnue uMIysbca npu abCONIOTHO YIIPYTrOM B3aUMOICHCTBUH.
14. HaGmoieHre peaKTHBHOTO JIBHYKCHHUSI.
15. CoxpaHeHnne MEXaHUYECKON SHEPTHH ITPU CBOOOTHOM Ta/ICHHH.
16. CoxpaneHnue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TEJIa O I€HCTBUEM MPYKUHBI.
Jlabopamopuusie pabomot u onvimel.
KoHcTpynpoBaHue TpakTa AJis pa3sroHa U JalbHENIIEro paBHOMEPHOIO ABM)KEHHUS IApUKA WITH TEIEKKH.
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WIIH JBUKEHUS IIapHKa 110 HAaKJIOHHOM MJI0CKOCTH.
Onpenenenre yCKOpeHUs Tela Mpy PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIO0CKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU paBHOYCKOPEHHOM JIBU)KEHUU 0€3 HaualbHOM CKOPOCTH.
ITpoBepka TrUMOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM [BM)KEHUM O€3 HadalbHON CKOPOCTH IyTH OTHOCATCA KaK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME IPOMEXKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTABJIECHMUS.
Omnpenenenne kodhhuIeHTa TPEHUS CKOIBKEHHSL.
Omnpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenre pabOThI CHIIbI TPEHUS PU PABHOMEPHOM JIBHXKEHUU Tella 0 TOPU30HTAIBHOM MOBEPXHOCTH.
10 Omnpenenenre pabOThI CHIIbI YIPYTOCTH MPU MOIBEME Ipy3a € UCIOIb30BAaHUEM HETIOABHKHOTO U MOABUKHOTO OJIOKOB.
11. M3yuenue 3aKOHA COXPAHEHUS SHEPTHH.
Pasnean 9. Mexanndeckue Kos1e0aHus1 M BOJHBI.
KonebarenbHoe apmxenne. OCHOBHBIE XapaKTEpPUCTUKHU KoJeOaHWN: MEpUoid, 4acToTa, aMIUIMTyda. MaremaTtudeckuil M NpPYKUHHBIM MAasTHHUKH.
[IpeBpanienue sHEPTUU IPH KOJIEOATETHHOM JIBHKCHHUH.
3aryxatomue kojeOanus. BeiHyxneHHble konebanus. Pezonanc. Mexannueckue BoiHbl. CBOHCTBa MeXaHU4eCKUX BOJH. [IpoiosibHbIe M TIoNIEepevHbIe
BOJIHBL. /IJIMHA BOJIHBI M CKOPOCTH €€ paclpoCcTpaHeHus 1. MexaHndecKue BOJIHBL B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.
3ByK. [’ poMKkoCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. H(Dpa3ByK u yabTpa3ByK.

a s
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Jemoncmpayuu.

HaGmonenue xosiebaHuii TeJ moj IeHCTBUEM CHIIBI TSYKECTH U CHUIIBI YIIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmtoienue BeIHYX/IEHHBIX KOJI€OaHUI U pe30HaHCca.

PacnipocTpanenue npooabHbBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

HaGmtoienne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUH PE30HAHC.

Jlabopamopnusie pabomot u onvimul.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

SR

Onpenenenre 4acToThl U Mepuo/ia KouedaHuil Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NIEpHoAa KOJeOaHU OBEIEHHOI'O K HUTH Ipy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KosleOaHU IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.

ITpoBepka HE3aBUCUMOCTH IIE€pHOia KojebaHuil rpy3a, MOJABEUIEHHOr0 K HUTH, OT MaccChl Ipy3a.

OmnBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb MEPHO/Ia KOJIeOaHU MPYKIMHHOTO MAsTHIUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI.
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N3mepenne yckopeHus cBOOOAHOTO MaICHHUS.

Paane.ﬂ 10. DJIeKTPOMATHUTHOE T10JI€ H JIEKTPOMATHUTHbIE BOJHBI.

DNEeKTPOMarHuTHOE IMoJyie. DJIEKTPOMarHuTHbIE BOJHBL. (CBOWMCTBa 3JEKTPOMArHUTHBIX BOJIH. [llkana 35eKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
OJICKTPOMArdHMTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa MEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIC CBOWCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3yueHue cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.

Pa3nea 11. CBeToBbIe IBJICHHUS.

JIyueBas monens cera. Mcrounuku cBera. [IpsamonunelniHoe pacrpoctpaHeHune cBera. 3armeHuss Comnna u Jlywsl. Otpaxkenue cBera. Ilnmockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomiieHust cBeta. llomHoe BHyTpeHHee oTpakeHue cBeTa. MCronb30BaHHWE IMOTHOTO BHYTPEHHErO OTPAKEHHsS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nmydeit B nmH3e. OmnTmueckas cuctema QoToarnmapara, MUKPOCKONA W Teleckoma. ['71a3 kak onTuUYeckas cucTteMa. biu3opykocTs u
NaJIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliojkeHre CeKTpalbHBIX 1[BETOB. /lucnepcus cBera.

Jemoncmpayuu.

1. TlpsimonuHEHOE pacpoCTpaHEHUE CBETA.



OTtpaxkeHue cBera.

[Tonmyyenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTUYeCcKU CBETOBOI.

Xon ydeit B cobuparoreit TuH3e.

XoJ JIy4el B pacCeuBarOILEH JIUH3E.

[Tonyuyenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[Tpunuun neiicTBus QoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10 Monens riiasa.

11. PaznosxeHue 06€10ro cBeTa B CIIEKTP.

12. TTony4yenue 6e10ro cCBeTa NMpH CIOKEHUH CBETa Pa3HBIX [IBETOB.

Jlabopamopuusie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH yTiia OTPaXEHHUsS CBETOBOT'O JIy4a OT yrIiia MaJieHusl.

W3ydenne xapaKTEpUCTHK M300paKEeHHUS TPEAMETa B IJIOCKOM 3epKaje.

HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHUS CBETOBOIO JIy4a OT YIJIa AJeHUs Ha FPAHULE «BO3LyX—CTEKIO».
[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnbITHI 110 Pa3yIoKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMBITHI TI0 BOCOIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUIIBTPHI.

Pa3ne.11 12. KBaHTOBLIE IBJICHHS.

OmnsiTel Pesepdopaa u mianerapuas Mmozaens atoma. Mozens atoma bopa. Mcnyckanue u nmorsomieHre ceera atoMoM. KBauThl. JIuHeHyaTbie CIEKTPHI.
PannoaktuBHOCTh. Anbda-, 6eta- 1 ramma-usnydenus. Ctpoenue aromHoro siapa. HykinonHas monens atoMmHoro siapa. M3oronsl. PagunoaxkTrBHBIE
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npespaiienus. llepuon noypacnana aToOMHBIX A1€Ep.
SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsAJ0BOr0 U MacCOBOIO UMCEN. DHEPIHsl CBA3M aTOMHBIX saep. CBs3p Macchl U dHepruu. Peakunu cuHTe3a u
nenenus snep. Ucrounuku sneprun ConHua u 3BE31.
AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIyYE€HUH Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTphl U3ITy4€HUs U MOTJIOIIEHUS.
CrieKTphl pa3iavyHbIX I'a30B.
CnekTtp Bomopoa.
Hab6mronenue tpexoB B kamepe Bubcona.
Pabota cuéTurka HOHU3UPYIOIUX U3ITYUCHUH.
Perucrpanus n3inydeHus IpupoaHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopuuvie pabomot u onvimul.
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1. HalGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB M3TYUCHHUS.

2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTHIIBI IO TOPMO3HOMY MY TH (110 oTorpadusim).

3. M3mepeHue paanoakTUBHOTO (hoHA.

IToBTOPUTENBHO-00001IAKOIMIA MOAYJIb.

[ToBTOPUTENBEHO--0000IAIONUI MOyJIb MPEIHA3HAUEH JI CHUCTEMATH3allMd M OOOOMICHHS MPEAMETHOTO COJICPKAHUS M ONbITA JCSATCILHOCTH,
MPUOOPETEHHOTO TP U3YYCHUHU BCETO Kypca (DM3HKH, a TAKKE JJISl MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY M0 (DH3HKe ISl 00 ydJaronmxcs,
BBIOPABIIIKMX ATOT YYCOHBIN MIPEAMET.

[Ipy m3ydeHuH DAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JIEATEIbHOCTH, Ha OCHOBE KOTOPBIX oOecrneduBaeTcs TOCTHXKEHUE
MPEeIMETHBIX M METaIllpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00y4eHHs, (OPMUPYETCS €CTECTBEHHOHAay4Has I'PaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
WCCJICTIOBAHMS SIBJICHUW TTPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (DU3MUCCKUE SBIICHUS, IPUMEHSS TIOJyUYCHHBIC 3HAHUS, PEIIaTh 33J]a4H, B TOM
qHCIie KAYSCTBCHHBIE M KCIICPUMEHTAITLHEIC.

[TpuHIMIIUATBEHO AESITETLHOCTHBIN XapakTep JaHHOTO pasjiesa peamu3yeTcs 3a CU4€T TOro, YyTo OOydarolUecs BBIMNOIHSIOT 3aJaHusl, B KOTOPBIX UM
npearaercs:

Ha OCHOBE TOJTYUYCHHBIX 3HAHUI pacrio3HABATh M HAYYHO OOBSICHATH (DU3MUECKHE SBIICHUS B OKPYKAIOIIEH IPUPOJIC U TIOBCSTHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIC METO/IbI HCCIICIOBAHUS (PU3MUECKUX SIBJICHUH, B TOM YHCJIC JUISl IPOBEPKH TUIIOTE3 U MOJIYICHUS TEOPETHISCKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI Hanboyiee BAXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTUH, HampUMep, MPAaKTHUYECKOrO HCIIONBb30BAHUS PA3IAYHBIX
HMCTOYHUKOB PHEPTHH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX U3BECTHBIX BHI0B DHEPTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne (u3MKku Ha ypOBHE OCHOBHOTO 0OIIero oOpa30BaHMs HANpPaBICHO Ha JOCTHXKEHHME JIMYHOCTHBIX, METAlpeIMETHBIX M IpPEeIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.
B pesynbrare nsyueHus (UMK Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHus y oOydaromierocs OyayT cOpPMHUPOBAHBI CIEAYIOIINE JTUYHOCTHBIE
pe3yabTaThl B YaCTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:
e [] mposiBIeHHE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NYECKON HAyKH;
e [] IEHHOCTHOE OTHOUICHHUE K JIOCTUKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;
e 2) rpa’aaHCKOro U A1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e [] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX W ITHUECKUX MPOOJIEM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHHEM
JOCTIKCHUH (U3HKH;
e [] oco3HaHWE BAXHOCTH MOPAITbHO--3THYECKHUX TPUHIIUIIOB B IEATEITLHOCTH YIEHOTO;
e 3)3cTeTHMYeCKOro BOCIIMTAHMS:
e [] BOCIpUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO IIOCTPOCHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;



® 4) IeHHOCTH HAYYHOI'0 MO3HAHMS:

e [] oco3HaHUE LIECHHOCTH (PU3MYECKOM HAYKHM KAaK MOILHOIO MHCTPYMEHTAa IIO3HAHUS MHUPA, OCHOBBI PAa3BUTHUSl TEXHOJOIMH, BaKHEHIIEH COCTaBIIIOIEH
KYJbTYPBI;

e [] pa3BuTHE HayYHOH JIFOOO3HATEIILHOCTH, MHTEPECa K UCCIIE0BATENIbCKOM NesATeIbHOCTH;

e 5) popMupoBaHus KYJIbTYPbI 310POBbSI H IMOIMOHAIBLHOI0 0J1ATONOJy U

e [] oco3HaHME LEHHOCTH 0e€30MacHOro o0pa3za >KU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, BaXXHOCTM IpaBUJ O€30MacHOrO IOBEIECHUS Ha
TPaHCIOPTE, Ha JOPOTax, C AEKTPUYECKUM U TETIOBBIM 000pPY/IOBAHHUEM B JIOMAITHUX YCIOBUSIX;

e [] chopMupOBaHHOCTH HaBbIKA pe(IEKCUH, IPU3HAHNE CBOETO MpaBa Ha OUIMOKY M TAKOTO e IIpaBa y Jpyroro 4ejioBeKa;

e 6) TPyI0BOro BOCIIUTAHUSA:

e [] aKTUBHOE y4acTH€ B PEILICHUU IPAaKTUYECKUX 33/1a4 (B paMKax CEMbH, 00pa30BaTEIbHON OpraHu3aluy, TOpoja, Kpasi) TEXHOJIOTUYECKON U COLMaIbHON
HaNpaBJICHHOCTH, TPEOYIOIINX B TOM YUCIIE ¥ (PU3MUECKIX 3HAHHIA;

e [] MHTEpeC K MPaKTHYECKOMY M3YUYCHHIO TPOECCUid, CBSI3aHHBIX C (PU3UKOIA;

e 7) 3KO0JIOTHYECKOT0 BOCIIUTAHMS

e [] opueHTanusi Ha MpUMEHEHHE (U3NYECKUX 3HAHUHU JUIS PEIICHHs 3a1ad B OOJIACTH OKPY’KAIOMIeW Cpeibl, IIAHWPOBAHUS IOCTYIIKOB U OLEHKH HX
BO3MO>KHBIX ITOCJIEACTBUI ISl OKPY>KAOILEH CPElbl;

e [] oco3HaHue I1100aIbHOI0 XapaKkTepa SKOJIOrHUYEeCKUX IPpo0JIeM U MyTel UX peleHus;

e §8) azanTanuM K U3MEHSIIOIIHMMCS YCJIOBHSAM COLMATBHON U MPHUPOIHOI cpelbl:

e [] moTpeOHOCTh BO B3aMMOJICHCTBUU MIPU BBITOJHEHUN UCCIIEIOBAaHUN U MPOEKTOB (PU3MUECKON HANPaBIEHHOCTH, OTKPBITOCTb OIBITY M 3HAHUSM JIPYTHX;

e [] NOBBIIIECHNUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO JESATEIBHOCTD;

e [] moTpebHOCTh B ()OPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHcie (GOpMyIUpOBaTh UJEH, HOHATHS, TUIIOTE3bI O GPU3NUYECKUX 0OBEKTaX U SIBICHUIX;

e [] oco3HaHue AePUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

e [] IuIaHMPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e [] cTpeMJIeHHME aHAIM3UPOBATh U BBIABIIATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U IKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e [] o1leHKa CBOMX JICHCTBHI C YUETOM BIHMSHUS Ha OKPYXKAIOIIYIO CPEy, BO3SMOXKHBIX INTOOAIBHBIX MTOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynpraTe ocBOeHHs mporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOro oOmiero ooOpaszoBaHus y oOyuyarouierocsi OynyT chOpMHUPOBaHbI
METANPEAMETHBIC PE3YyJAbTAThI, BKIIOYAIOIIUC IMO3HABATCIIBHBIC YHHBEPCAJIBHBIC y‘—Ie6HBIe }IefICTBHSI, KOMMYHHUKAaTHBHBIC YHHBCPCAJIbHBIC y‘—Ie6HBIe
JeUCTBUS, pETyIATUBHBIC YHUBEpCAbHbIE YUeOHbIE TEHCTBHSL.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHBbIE yUeOHbIe JeiicTBUS
Ba3oBrble JJornueckue aeicTBuA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(pUKALMU, OCHOBAHHUS JIIsl 0000IIEHUS U CPABHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTHU M MMPOTUBOPEUHUS B pacCMaTpPUBAEMbIX (aKTax, JaHHBIX U HAOIIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHUSIM;
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIE CBA3H MPU U3YyUEHUHN (GUZNYECKUX SIBICHUN U MPOLIECCOB, JeJIaTh BHIBOBI C UCIIONIb30BAHUEM JI€YKTHUBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHH, BEIJIBUTATh THIIOTE3bI O B3AaUMOCBSI3AX (PU3NYCCKUX BEITUYHH;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO pelieHus yuyeOHOW (u3nueckol 3agaud (CpaBHEHHME HECKOJIbKHMX BapHaHTOB pEILICHUs, BbIOOp Haumbosee
MOAXOSIIETO C YYETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarehLCcKue AeCTBHA.

HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,ZLOBaTeJ'ILCKI/Iﬁ HHCTPYMCHT I1O3HAHMU;

MMpOBOAUTDL IO CaMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bHSH‘ICCKI/II‘/'I OKCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAaHUC q)HSI/IquKOFO
SABJICHUA,

OLCHUBATDb HA IPUMCHHUMOCTDb U TOCTOBCPHOCTDH I/IH(l)OpMaI_[I/IIO, MOJIYUYCHHYIO B XOAC UCCIICAOBAaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO q)OpMyJ'II/IpOBaTL O606H.I€HI/I$I " BBIBOJBI 110 pE3yJibTaTaM HpOBeI[éHHOFO Ha6J'IIO,Z[CHI/I$I, OIIbITA, UCCICOOBAHUA,

IIPpOrHO3UPOBATb BO3MOXKHOC L[anLHeﬁmee Pa3BUTHEC (1)I/ISI/I‘ICCKI/IX IIPpOHCCCOB, a TAKXXC BbLIABUI'ATL ITPCAIIOJIOKCHUA 00 ux Pa3sBUTHH B HOBBLIX
YCJIIOBUAX U KOHTCKCTAx.

Pab6ora ¢ undopmanmueii:

IPUMEHATh Pa3IMUHbIe METObl, HHCTPYMEHTHI U 3allpOChl MPHU MOUCKE U 0TOOpe MH(OPMAIMM WM JAHHBIX C YY4ETOM MpPEUIOKEHHON ydueOHOM
¢buznueckoii 3anaun;

aHAJIM3UPOBATh, CUCTEMATH3HPOBATh U MHTEPIIPETUPOBATh HH(POPMAIIMIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHNUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMANBbHYIO (pOopMy IpeicTaBieHHs MHPOPMALMU U MIUTIOCTPUPOBAThH pEIlacMble 3aJaud HECIOXKHBIMH CXEMaMH,
JrarpaMMamy, HHOM rpaduKoi 1 nX KOMOMHAIUSAMH.

KomMyHHUKaTHBHBIe YHHBepcaJbHble Y4eOHbIe el CTBHA:

B X0JIe 00CYyKIeHUsl y4eOHOro MaTepuana, pe3yjabTaToB Ja00paTOPHBIX padOT U MPOEKTOB 33aBaTh BOIPOCH! IO CYHIECTBY O0CYKAaeMOW TEMBI U
BBICKa3bIBaTh MJIEH, HAIIEJICHHBIC Ha PEIIeHUE 3a/1a41 U MOIepKaHie OJlarokenareIbHOCTH OOLIeHHUS;

COIIOCTABJIATH CBOU CYXJICHHUSA C CYKACHUSIMH JIPYTHX YYACTHUKOB JHajora, OOHapy>KMBaTh Pa3Inybe U CXOJCTBO MO3UIUH;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

yOIMYHO MPEACTABIATh PE3YJIbTAaThl BBITOJTHEHHOTO (PU3MUYECKOTO OMbITA (IKCIIEPUMEHTA, UCCIIEA0BAHMS, IPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW M MHIMBHUYyaJIbHON pabOThI P peIIeHNH KOHKPETHON (PU3NUYECKOM MpoOsIeMbl;

MPUHUMATh L€ COBMECTHOM NEeSATENbHOCTH, OpPraHM30BBIBATH JEHCTBUS MO €€ JOCTH)KEHMIO: pacHpeleNsTh poJid, OOCYKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBINOJIHATh CBOIO YacTh PalOThI, IOCTUTas Kaue€CTBEHHOT'O pe3ysbTaTa IO CBOEMY HANpPAaBICHHUIO M KOOPAMHHUPYS CBOM ACWUCTBUS C JPYyTUMH
YJIeHAMU KOMaH/Ibl;



OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMKA MPOAYKT 110 KPUTEPHUSAM, CAMOCTOSITEIBHO CPOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHS.

PerJIHTI/IBHLIe YHUBEpPCAJIbHbIE yqeﬁnble JeHCTBUS
CaMoopranmaunﬂ:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTyalUsX, TPEOYIOLIMX AJIs pelieHus] PU3MUECKUX 3HaHU;

OpPUEHTUPOBATHCS B PA3JIMUHBIX ITOAXO0/1aX NPUHATUS PELIEHUN (MHAUBUAYAIbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHIATHE PELLICHUI TPYIIIOi);
CaMOCTOSITENTLHO COCTABJIATH AJITOPUTM peIieHus (PU3MYecKor 3a/1a4y WM TIaHa MCCIIEAOBAHMS C YUETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeJlaraéMble BApUaHThl PEILICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIb, IMOLIMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAallUH U IIpeJIaraTh IUIaH €€ N3MEHEHNS,
OOBSICHATH IPUYMHBI JOCTIOKEHHS (HEOCTHIKECHHUS) PE3YJIbTATOB ICATEIILHOCTH, JaBaTh OILIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTBb KOPPEKTHUBBI B ACATCIBHOCTDH (B TOM YHCJIC B XOJA BBbIIIOJHCHUA (1)I/ISI/I‘~I€CKOF0 HUCCICAOBaHUA WU HpOCKTa) Ha OCHOBC HOBBIX
O6CTO${T6HBCTB, HU3MCHHUBIIHNXCA CPITy&L[HfI, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHUKIIINX pr,HHOCTCﬁ;

OLCHUBATH COOTBCTCTBHUEC PE3YyJIbTaTa HCJIU U YCIIOBUAM,
CTaBHUTh ce0sI Ha MECTO APYyroro 4€JI0BC€Ka B X0/J1€ CIiopa WJIM JUCKYCCHUU Ha HAYYHYIO TEMY, IOHUMAaTbh MOTHUBbI, HAMCPCHUA U JIOTUKY APYTOI'O;
IIpHU3HaBaTb CBOE IIpaBoO Ha OI_I_II/I6Ky IIpu pCUICHUN (I)I/I3I/IIICCKI/IX 3a/laq UJIk B YTBCPIKACHUAX HA HAYUHBIC TEMbI U TAKOC K€ ITPaBO APYTOTO.

INPEAMETHBIE PE3YJIbTATDI
K koHI1y 00yueHus B 7 kJjiacce peMETHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

HUCITIOJIB30BATh ITOHATUA. (1)I/I3I/I‘-ICCKI/I€ U XUMHUYECKHE SABJICHUA, Ha6J'IIO)ICHI/Ie, OKCIICPUMCHT, MOJCIIb, THIIOTE3a, CANMHUIIBI (1)I/ISI/I‘I€CKI/IX BCJINYHH,
aToM, MOJIEKYJIa, arperaTHble COCTOSIHUS BemecTBa (TBEPIOE, KUAKOE, ra3000pa3HOe), MEXaHWYECKOe JIBIKeHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEITHOE ), TPACKTOPUSI, pAaBHOCHCTBYIOIIAs cuia, nedopmarus (ynpyras, miiacTuieckas), HeBECOMOCTb, COOOIIAIONTUECs COCY/IbI;
pasznuuath sBieHHUS (AUQQy3usa, TEIIOBOE [BWIKEHHUE YAaCTHI[ BELIECTBA, PAaBHOMEPHOE JBIKEHHE, HEPAaBHOMEpPHOE IBUKECHHE, WHEpLHs,
B3aMMOJICHCTBHE TEJN, pAaBHOBECHE TBEPMBIX TEIl C 3aKPEIUIEHHON OChIO BpallleHUs, Iepeiadya JaBIeHUs TBEPIbIMU TellaMH, KUAKOCTSIMH U Tra3aMu,
aTMoc(epHOe JaBlieHUE, MUIAaBaHUE TEN, MPEBPALICHUS MEXaHUYECKOW DHEPrHH) MO OMHUCAHUI0 UX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHPYIONINX JaHHOE (PU3NICCKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKHUX SIBICHHM B OKpY’KAIOLIEM MHpE, B TOM 4Hcie (U3NYECKUe SBJICHHUS B MPUPOJE: MPUMEpPHI
ABWXXCHUSA C pa3jIMYHBIMHU CKOPOCTSAMU B JKUBOH M HEXUBOU mnmpupone, )IeﬁCTBHe CHUJIBI TPE€HHA B MPUPOAC U TCXHHUKE, BIUAHUC aTMOC(i)epHOFO
JaBJICHUA Ha JKUBOU OpraHusM, IJIaBaHUC pI)I6, pbld4aru B TECJIC YCJIOBCKA, IMPHU 3TOM IMEPEBOAWUTL MPAKTHYCCKYIO 3aaady B yqe6Hy}0, BBIJACIATH
CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI;

OIKCHIBATh M3YYCHHBIC CBOWCTBA TeNl M (DM3MUECKUE SBJICHHS, UCTONBL3YS (PU3NYECKHE BETUYHMHBI (Macca, 00BEM, TIOTHOCTH BEIIECTBA, BPEMs,
MyTh, CKOPOCTb, CPEIHSII CKOPOCTh, CWJa YNPYrOoCTH, CHJIa TSXKECTH, BEC Teja, CUJa TPEHUs, JaBlieHue (TBEPAOro Tena, >KUJKOCTHU, rasa),



BbITAJIKMBAKOIIasA Cujia, MCXaHHYCCKas pa60Ta, MOIONHOCTH, IIJIICYO CHJIBI, MOMCHT CHIIBI, KOE)(pq)I/H_[I/IeHT IIOJIC3HOTI'O IICfICTBHH MCXaHU3MOB,
KHHCETHUYCCKAA U NOTCHIUAaJIbHAas 3Hepr1/151), IIpr OIIMCaHWU MPaBUJIbHO TPAKTOBATH CI)PI3H‘-I€CKPII>1 CMBICJT UCITOJIb3YCMBIX BCJIMYWH, UX O603H3,‘-I€HI/ISI u
SIUHUIIBI PU3UYECKUX BEIMYHH, HAXOJUTH (POPMYJIbI, CBSA3BIBAIOIINE NAaHHYIO (U3NYECKYIO BEIUYMHY C IPYTMMHU BEITUYMHAMH, CTPOUTH TPapUKU
W3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEINYHH;

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBJICHUS M TIPOIECCHI, UCTIONb3Ysl MPaBUIIa CIIOKEHUs CUI (BAOJIb OJTHOM NpsiMOii), 3akoH ['yka, 3akoH
[Tackaisi, 3akoH ApXuMea, IPaBUiIO pPaBHOBECHS pbldyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHHUYECKOW YHEPTUH, TIPU
3TOM JIaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA ¥ 3aIMCHIBATH €r0 MATEMAaTHYECKOE BBHIPAKEHUE;

OOBSICHATh (PU3NYCCKUE SIBJICHUS, TIPOIECCHl U CBOWMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CHUTYyallHil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISATH IPUYMHHO--CJICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYECKUX MIaroB ¢ OMOpOd Ha 1—2 M3ydeHHBIX CBOWCTBA (pU3MUECKUX
SIBIICHU, (PU3UIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemarb pacyéTHbIC 3a7aud B 1—2 NEHCTBUS, HCIIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKUE BETHMUMHBI: HA OCHOBE aHAIIN3a YCIIOBUS
3aa4M 3allMCbIBaTh KPATKOC YCJIOBHC, IMOACTABIIATH (1)I/I3I/I‘-IGCKI/I€ BCJIIMYUHBI B (bOpMy.HI)I U NpOBOAUTH pvaéTm, HaxXOJUThb CIIPAaBOYHBIC NAHHBIC,
HEOOXOIMMBIC JIJISl PEIICHUS 3a/1a4, OIICHUBATh PEATUCTUYHOCTD MOJTYUYCHHON (PU3NUECKON BETHYUHBI;

pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NMPU MOMOIIM (U3UYECKUX METOJ]OB, B OIMUCAHUU HCCIICAOBAHUS BBIICIATH MPOBEPSIEMOE
MPEIOI0KEeHUE (THUIIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATH TOJTYYCHHBIA PE3yJIbTaT, HAXOJUTh ONIMOKU B XOJIE OIBITA, JICIATh BBIBOJBI MO €ro
pe3ybTaram;

MIPOBOAUTH OMBITHl MO HAOMIOJAEHHIO (U3MUECKUX SBICHUN WiIM (PU3MUYECKHX CBOMCTB Tel: (OpPMYJIUPOBATH IMPOBEPSEMbIE MPEIANOI0KEHUS,
coOupaTh yCTAHOBKY U3 MPEI0AKEHHOTO0 000PYAOBaHNs, 3alIUChIBATh X0/1 ONbITa U (POPMYIHPOBATH BHIBObI;

BBIITOJIHATDE MPAMBIC U3MEPCHUA paCCTOAHHA, BPpEMCHU, MACCEHI TCJIa, 06’BéMa, CUJIBI 1 TEMIICPATYPhI C UCIIOJIL30BAHUEM aHAJIOTOBBIX U III/I(l)pOBBIX
puOOPOB, 3aMUCHIBATH [TOKA3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHUI];

MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BEIWYMHBI OT JPYro € HMCIOIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBIKYIIETOCS TeJia OT BPEMEHH JIBHKCHHS TeJla, CHIIBI TPEHUS CKOJIbKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH TeN U
HE3aBHCUMOCTH CHUJIbI TPEHHS OT IUIOMIAAN COMPUKOCHOBEHHUS TEJN, CHIIBI YIIPYTOCTH OT yAJTUHEHHs MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BEMaA
MOTPY>KEHHOM YacTH Tella U OT TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJia, OT TNIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
I1aBaHus TCI, YCHOBI/Iﬁ paBHOBECHUSA pblUara u 6.]'IOKOB), Y4aCcTBOBATh B INIAaHWUPOBAHHUU yqe6Horo HCCJIICA0BaHUsI, CO6I/IpaTB YCTAaHOBKY U BBIIIOJHATH
M3MEPEHHUS, CIeNys MPEUIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3yIbTaThl MOJYUYCHHON 3aBUCUMOCTH (DM3WYECKUX BEIIMYWH B BUJE MPEIIOKEHHBIX
Tabnuil U TpaduKOB, AeTaTh BHIBOABI IO Pe3ybTaTaM HCCIEI0BaHUS;

MPOBOANTH KOCBEHHBIC U3MEPEeHHs (PU3NUECKHX BEIUYUH (TUIOTHOCTH BEIIECTBA KHUIKOCTH M TBEPAOTO Tela, CHUJIa TPEHUS CKOJIBKEHUs, IaBICHUE
BO3/lyXa, BHITAIKUBAIOIIAS CHUJIA, ACHCTBYIOIIAS Ha MOTPYKEHHOE B KHUJAKOCTh TENO, KOXPOUIIMEHT MOJIE3HOTO JACHCTBHS MPOCTHIX MEXaHHU3MOB),
clieysl IPeIOKEHHOW MHCTPYKIMH: TPU BBIOJHEHUU U3MEpPEHUN coOMpaTh HKCIEPUMEHTATbHYI0 YCTAHOBKY M BBIYHCISATH 3HAUEHUE MCKOMOM
BCJIINYHHBI;

coOr01aTh MpaBUiia TEXHUKH O€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM 000PYT0BAHUEM;



YKa3bIBaTh MPUHIUIIBI IEHCTBHS TPHUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIONINECS COCYAbl, OapOMeTp, pblyar,
MOJIBIDKHBIA M HEOABIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;

XapaKTepU30BaTh MPUHIMIBI JCHCTBUS U3yUYSHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOW HAa UX OMHMCAaHUS (B TOM YHCIE: MOALIUITHAKH,
YCTPOMCTBO BOJMONPOBOJA, TMAPABINYECKUI Ipecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), MCIIONIB3Ysl 3HAHUS O CBOMCTBAX
(bu3nUecKux SBICHUH U HEOOXOJUMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEpax) MPaKTHUECKOTO MCIOIb30BAHUS (PU3MUECKUX 3HAHWNA B TOBCEIHEBHOW >KU3HU JJIS
obecriedeHrs: 0€30MacCHOCTH TpU OOpalleHHuH ¢ MpuOOpaMH W TEXHUYECKHMMH YCTPOMCTBaMH, COXPAaHEHHS 3JI0pOBbsl U COONIOACHUS HOPM
HKOJIOTMYECKOT0 MOBEICHUS B OKPYIKAIOIIEH cpesie;

OCYLIECTBIISITH OTOOP UCTOUYHHKOB MH(pOpMaIy B VIHTepHETE B COOTBETCTBUH C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEFOIMXCS 3HAHUH
U IyTEM CPaBHEHHS Pa3IMYHBIX HCTOYHUKOB BBIIEIIATH HHPOPMAIIHIO, KOTOPAs SBISAETCS NPOTUBOPEYMBOM MIIH MOXKET OBITh HEJIOCTOBEPHOIA;
UCIIOJIB30BAaTh NPU BBINOJIHEHHHM YUYEOHBIX 3a/laHUil HAy4HO--TIOMYJIAPHYIO JIUTEPATypy (DU3MYECKOTO COAEp)KaHHs, CIPAaBOYHBIC MaTEpHalbI,
pecypcol cetn HTEpHET, BageTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IIpeodpa3oBaHus MH(GOpMaLuU U3 OJJHOI 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC KPATKUE MHUCHMEHHBIC M YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHUKOB MH(OpMAIMU (pU3NIECKOro colepKaHus, B TOM
yucie MyONMYHO JenaTh KpaTKue COOOIIEHHWS O pe3ysbTaTaX IPOEKTOB WM YYEOHBIX HCCIEIOBAHUM, NMPH 3TOM TI'PAaMOTHO HCIIOJIB30BATh
M3y4YCHHBIN MIOHATUIHBIN anmapaT Kypca (pu3nKu, COpOBOXKIATh BBICTYIUICHHE PE3eHTaINeH;

IIPY BBITTOJIHEHUH YUEOHBIX MPOEKTOB M UCCIIEI0OBAaHUH pactpenensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a4aMH, CJICIUTh
3a BBIOJIHEHWEM IUIaHA JEHCTBUH, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JEATEILHOCTH TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBast MHEHHE OKPY KAIOIIHX.

K koHIy 00y4yeHus B 8 kjiacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTh Y O0yUarOIUXCs YMEHUI:

HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepsl MOJIEKYJI, TEIUIOBOE ABH)KEHUE aTOMOB M MOJIEKYJI, arpETaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTATNINYECKUE
U aMop(HBIe Tea, HACHILEHHBIH M HEHACBIIEHHBIM MHap, BIAXHOCTb BO3JyXa, TEMIEepaTypa, BHYTPEHHsS SHEprus, TEIUIOBOW JBHUraTelb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsifl, JIEKTPUUECKOE MOJIE, TPOBOJHUKHU U TUIEKTPUKH, TOCTOSTHHBIN DJIEKTPUYECKHI TOK, MATHUTHOE T0JIE;
pa3nauyath ABJIEHUS (TEIJIOBOE pacIIMpeHHe M C)KaTue, Terionepeayda, TeIUIOBOE paBHOBECUE, CMauMBaHUeE, KallWJUIAPHBIE SBJICHUS, UCTIApEHUE,
KOHJIEHCAllUs, IUIABJI€HUE, KpHUCTaUIM3auus (OTBEp/AEBaHUE), KUIIEHHWEe, Terlonepeaaya (TEIIONPOBOAHOCTh, KOHBEKLHS, H3IIydYeHHe),
JJEKTPU3ALMS TeJ, B3aUMOJECHCTBUE 3apsiOB, JIEWCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aHUMOJCHCTBHE MAarHUTOB, JEHCTBHE
MarHMTHOTO MOJII HAa MPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAs MHIYKIMS) 1O OMHCAHHUIO MX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUYECKHX SBJICHUI B OKpPY’KAIOIIEM MHUPE, B TOM Yucie (PU3UYECKHe SIBJICHHS B IPUPOJIE: TTOBEPXHOCTHOE
HaTsDKEHHE U KalWJUISIPHBIE SIBJICHUS B IIPUPO/JIE, KPUCTAIUIBI B pUpoe, u3inydenue ColHIla, 3aMep3aHre BOJI0OEMOB, MOpCKHE Opu3bl, 00pa3oBaHue
pOChI, TYMaHa, WHesl, CHEera, 3JIeKTpUUECKUe SIBICHUS B aTMoc(]epe, AIeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, Ipeil( MmotocoB,
pOJIb MarHMTHOTO TOJS U1 JKU3HM Ha 3emiie, MOJSpPHOE CHUSHHUE, MPU 3TOM NEPEeBOAMTH MPAKTUYECKYIO 3a7adyy B YyueOHYIO, BBLAEIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;



OIMCHIBATh U3yUEHHBIC CBOWCTBA TeT M (PU3NUECKUE SBJICHHUS, UCTIONB3Ys (PU3NUYecKre BETUUMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJHMYECTBO
TEIUIOTHI, YJelbHas TeMJI0EMKOCTh BELIECTBA, yJebHas TEIUIOTAa IJIaBJIECHUs, YAeIbHas TEIUIOTa MapooOpa3oBaHus, yJeJbHas TEIIOTa CrOPaHMs
TOIINBA, KO3(PPUIMEHT MOJE3HOrO AEHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAs BIAXXHOCTh BO3JyXa, AJIEKTPUYECKUN 3apsi, CHia TOKa,
AJIEKTPUUYECKOE HAIPSUKEHUE, COMPOTHUBIICHHE MPOBOAHUKA, YACIHHOE COMPOTUBIICHUE BELIECTBA, pab0Ta M MOLIHOCTH AJIEKTPUYECKOTO TOKA), MPU
ONMCaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOJIb3YyEMBIX BEJIMYMH, OOO3HAYEHMS W €IUHUIIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(bopMyJIbl, CBA3BIBAIOLIME JAHHYI (M3UYECKYI0 BEJIMYMHY C APYTMMM BEIMYMHAMM, CTPOUTH IPa(UKH H3Y4YEHHBIX 3aBUCHUMOCTEH (U3MYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHHUS M IPOLECCHI, MCIOIb3YsS OCHOBHBIC TMOJIOKEHHUS MOJEKYJISPHO--KUHETHUYECKOW TEOpHHU
CTPOEHMSI BELIECTBA, IPUHIIUII CYIIEPIIO3ULIUHY MOJIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsiza, 3akoH OMa Juisl yyacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aITUCHIBATh M0 MAaTEMaTHUECKOE BBIPAKCHNUE;
OOBSICHATh (PU3MUECKUE MPOLIECChl U CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE€ CUTyallUil NMPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYMHHO-CJICICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOpOi Ha 1—2 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHHA,
(bU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHble 3a7auu B 2—3 NeHCTBUSA, MCIIOJB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBaIOIIME (PU3HUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJ]auyl 3alKChIBaTh KPATKOE YCIOBUE, BBISBIATh HEAOCTATOK JAHHBIX /IS PELIEHUs 3ajaud, BEIOMpPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE AT €&
pelIeHus, IPOBOAUTH PACUETHI M CPABHUBATH MIOJIyYEHHOE 3HaU€HUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MHpPOOJIEMbl, KOTOPbIE MOKHO pEIINTh NPU NOMOUIM (U3MUECKUX METOJO0B, HMCHOJIb3ys OMNHMCAHHUE HCCIEIOBAHMS, BBIICIATH
IIPOBEPSEMOE MPENI0JIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPsIIKa IPOBEJIEHUS UCCIIEOBAHMUS, J€JIaTh BbIBOIBI;

MIPOBOAUTD OIBITHI IO HAOTIOJAEHUIO (PU3MUECKUX SBJICHUM WK (PU3NUECKUX CBOMCTB Tell (KaNUJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JJaBJICHUS BO3AyXa
oT ero oOBéMa, TeMIeparypbl, CKOPOCTHM TIpoOllecca OCTBHIBAHMS W HArpeBaHMs MPU H3IYyUYEHUH OT I[BETa H3Iydarolied (TOTJIOomaroIIei)
MTOBEPXHOCTH, CKOPOCTh HCHAPEHHs BOJbl OT TEMIEpaTyphbl >KUJIKOCTH U IUIOMIaAW €€ IMOBEPXHOCTH, 3JIEKTpU3alMs Tel U B3aUMOJIECHCTBUE
NEKTPUYECKUX 3aps0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHMTOB, BHM3yalW3allds MAarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO TOJsI Ha MPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJABMUIaTessl MOCTOSHHOIO TOKa): (OpPMYIHPOBATh
IIpOBEpsieMbIE MIPEITOJIOKEHUSI, COOMPaTh YCTAHOBKY U3 MPEAJI0KEHHOT0 000pY10BaHMsI, ONMCHIBATh X0/ OIbITa U (OPMYJINPOBATH BHIBOJIBI;
BBITNIOJHATh NpPSIMblE U3MEPEHUs TeMIIepaTypbl, OTHOCUTEIbHOW BIIAXHOCTH BO3yXa, CUJIBI TOKA, HANPSHKEHHUS C HCIOIb30BAaHHUEM AaHAJOTOBBIX
puOOPOB U TaTYMKOB (PU3NYECKUX BETUUMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIFOTHON MOTPEUTHOCTH;

MIPOBOJIUTH MCCIIEJIOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKON BENUYMHBI OT JPYrol € MCIOJB30BAaHHEM MPSIMbIX H3MEPEHHH (3aBHUCHMOCTh
COIPOTHBIIEHUS! NMPOBOJHUKA OT €ro JJIMHBI, TUIOIIAIU MMONEPEYHOro CEUYEHUs M yAEIbHOTO CONPOTHBIICHUS BEIIECTBA MPOBOJHMKA, CHIIBI TOKA,
UAYIIETO yepe3 MPOBOJHUK, OT HANpsHKEHUS HA MPOBOJHHKE, MCCIEIOBAHUE MOCIENIOBATEIBHOTO U MApaIeIbHOTO COEAMHEHUH MPOBOIHUKOB):
IUTAHUPOBATh HCCIIE0BaHUE, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, Cleqysd NpeAsIOKEHHOMY IIIaHy, (UKCUPOBATh pPE3yJbTaThl
MOJIy4E€HHOI 3aBUCMMOCTH B BUJI€ TaOIUIl U TpaduKOB, I€JIaTh BHIBOABI IO PE3yJIbTaTaM UCCIIEI0BAHUS;



MNpOBOAUTHL KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJINYHUH (YI[G.HBHaSI TEIIOEMKOCTD BCIICCTBA, COMPOTUBJIICHUC MIPOBOJHHKA, pa60Ta 1 MOIIHOCTB
AIIEKTPUYECKOTO TOKA): IIAHMPOBATh U3MEPEHHs, COOMPATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIIEIys NPEIIOKCHHON MHCTPYKIMHU, U BBIYUCISTH
3HAa4YCHUC BCIIMYHHDBI,

co00IaTh MpaBuiIa TEXHUKHU OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS M3YUYEHHBIX MPHOOPOB M TEXHMUYECKHX YCTPOWCTB C OMOPOM Ha MX OMHUCaHUs (B TOM 4YHCIE: CHCTEMa
OTOIUICHHSI JIOMOB, TUTPOMETp, NapoBasi TypOuHA, aMIIepMETpP, BOJIBTMETP, CUETUMK IIEKTPHUUECKON IHEPTUH, dIEKTPOOCBETHTEIbHBIE TPUOOPHI,
HarpeBaTelbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), 3JIEKTPUUYECKHE NPEJOXPAHUTEIM, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEIb IIOCTOSHHOIO TOKa),
UCIIOJIB3YsI 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBICHUN U HEOOXOAUMBIC (HPH3HIECKIE 3aKOHOMEPHOCTH;

pAacro3HaBaTh NPOCThIC TEXHUYECKHE YCTPOMCTBA U M3MEPHUTENbHBIC MPUOOPHI [0 CXEeMaM U CXEMATHYHBIM PUCYHKaM (KHUIAKOCTHBIH TEPMOMETP,
TEPMOC, MCHXPOMETpP, TMIPOMETp, IBHUIaTe]Ib BHYTPEHHErO CrOpaHHs, JJICKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI DJICKTPUYCCKHX LEIei ¢
HOCJIEIOBATENIbHBIM U MApaUICIIbHBIM COSIMHEHUEM 3JICMEHTOB, pa3iinyas YCIOBHbIC 0003HAUCHUS HIEMEHTOB AICKTPHUYCCKUX [ICHEH;

MIPUBOANUTE TMPUMEPHI (HAXOAUTh MH(POPMAIUIO O MpUMEpax) MPAKTHYECKOTO HCIIONb30BaHUS (PU3MYECKMX 3HAHWK B MOBCETHEBHOW JKU3HU JUIS
obecrieueHuss 0E30IaCHOCTH HPU OOpalIeHHH C MPUOOpaMH W TEXHUYECKHMH YCTPOICTBAMH, COXPAHEHHs 3/I0POBbsi M COOJIIOJCHHS HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKpY Karollel cpee;

OCYHICCTBJIATH ITIOUCK HHq)OpMaHI/IH (I)I/ISI/ILICCKOFO COACPpIKaHHUA B I/IHTepHCTe, Ha OCHOBE MMCIOIIIUXCS 3HAHUU 1 Hy’I‘eM CpaBHCHHA OJOIIOJIHHUTCIbHBIX
HCTOYHHUKOB BBIACIATH I/IH(bOpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ I MOKET OBITh HCI[OCTOBCpHOfI;

UCIOJIb30BaTh TPHU BHIIOJHEHUHM YUYEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO JUTEpaTypy (U3MUECKOTO COJEp)KaHUs, CIPAaBOUYHbIE MaTepuabl,
pecypcsl ceti IHTepHeT, BiajeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMAIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KPAaTKUE YCTHBIE COOOLIeHUs, 0000mas MH(GOPMALUIO M3 HECKOJIBKHX HCTOYHUKOB (DU3UYECKOTO
COACpIKaHUA, B TOM YHUCIC HY6J'[I/I‘~IHO MNpEaACTaBIATL PE3YJIbTAThL HpOGKTHOI\/JI N HCCHGI{OBaTeJ’IBCKOﬁ ACATCIIBHOCTHU, IIPpU 3TOM TIPaMOTHO
UCIIOJIb30BATh M3YYCHHBIH MOHATHIHHBIN anmapar Kypca GHU3HKH, CONPOBOXKAATH BBHICTYIIJICHUE MTPE3EHTALIUCH;

IpU BBIOJIHEHWH YYEOHBIX MPOEKTOB W HCCIENOBAHUH (DU3UUECKHX IPOIECCOB paCIpeessaTh OOSN3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTABJICHHBIMU 3a/1a4aMH, CJICAWTH 3a BBIOJHEHHEM IUTaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIH BKIIAJI B
IEATeNLHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHUE, TIPOSIBIISISI TOTOBHOCTH pa3peniaT KOH(INKTHI.

K xonIty 00yuenus B 9 kijiacce mpeMETHBIE PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh C(OOPMUPOBAHHOCTD Y OOYJAFOIINXCSI YMEHUM:

HCIIOJIb30BaTh MOHITHS: CUCTEMa OTCUYETA, MaTepHalibHAsl TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS, edhopmanusd (yrnpyras,
IIacTUYecKas ), TpeHHe, LIEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD U MEPErpy3KU, HEHTP TAKECTH, AOCOTIOTHO TBEPAOE TEIO, LIEHTP TSHKECTU
TBEPJIOTO TeNa, pPaBHOBECHE, MEXaHWYECKHE Koje0aHWs W BOJHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaia
3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JaIbHO30PKOCTb, CIIEKTPHI MCIYCKAaHUS M TOTJOLIEHMS, ajbda-, 0eTa- U ramma-u3iydyeHus,
M30TOIIbI, siIepHasi SHEPTreTHKA;

pasnuyath sBJIEHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJUHEHHOE IBMKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
MajJieHue Tejl, paBHOMEPHOE JABMKEHHE MO0 OKPY>KHOCTH, B3aMMOJEHCTBUE TEJ, pEaKTUBHOE JIBUKEHHE, KojebaTenbHOe ABM)KEHUE (3aTyXarouie u
BBIHYKJCHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBM)KEHHUE, OTPAKEHHE 3BYKa, MPSAMOIMHEHHOE paclpoCTpaHeHHE, OTPakKeHHWE U MpPeoMIICHUE



CBETa, TMOJHOE BHYTPEHHEE OTpPaKCHHE CBETa, Pa3lIOKEHHWE OEIoro CBETa B CIEKTP M CIIOKEHHE CIEKTPAIbHBIX IIBETOB, JTUCIIEPCHsS CBETa,
€CTECTBEHHAs PAIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPa U3IYyUEHUs) 110 ONMUCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIONINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3yUYEHHBIX (PU3MUECKHUX SBJICHUN B OKpY’KaloLIeM MHUpE (B TOM yHciie (pu3ndeckue sIBICHUS B IMPUpOJie: MPUIUBBI U
OTJIUBBI, NBUKEeHHE MIaHeT COMHEYHON CHCTEMBbI, pEaKTUBHOE JIBH)KEHUE JKMBBIX OPTaHHW3MOB, BOCIPUITHE 3BYKOB >KMUBOTHBIMH, 3€MIIETPSICEHUE,
ceificMMuYecKHe BOJIHBI, IIyHaMH, 5XO, I[BETa TeJ, ONTHYECKUE SBJICHHS B MPUPOIE, OMOJOrHYecKoe AEWCTBUE BUIMMOIO, YIbTPa(QHOIETOBOTO U
PEHTTEHOBCKOTO H3JIyYCHUW, €CTECTBEHHBIM pPATUOAKTHBHBIA (OH, KOCMHUYECKHE JIy4d, PaIMOAKTHUBHOE H3JIYYCHHE NPUPOTHBIX MHHEPAJIOB,
JCHCTBHUE PAJIMOAKTUBHBIX U3IIyYCHUI HA OPTaHU3M YEJIOBEKa), IPH 3TOM MEPEBOJAUTH MPAKTUUYECCKYIO 33/1a4y B Y4eOHYIO, BBIICISTH CYIIICCTBCHHBIE
cBOlcTBa (IpU3HAKHN) (PU3UUYECKHUX SBJICHUIA,

OIKCHIBAaTh M3yUYEHHBIC CBOMCTBA Tel U (DU3MYECKHE SBICHUS, HCIONB3Yys (PU3NUYECKHe BENTUYHMHBI (CPEAHSSI U MICHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JBW)KCHHH, YCKOpPEHHE, MepeMelleHHe, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHUS, CHJIa YNPYTOCTH, CUJIA TSAKECTH, YCKOPEHUE
CcBOOO/IHOTO TMaJIeHUs, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHU4ecKas padoTa U MOILTHOCTh, MOTEHIIMAIbHAs PHEPTHs Tella, MOJAHATOTO HaJl
MMOBEPXHOCTHIO 3€MJIM, MOTEHUIUAbHAS SHEPTUs CXKATOW MPYKUHBI, KWHETHUYECKasi HEPrusi, MOJHAs MEXaHWYeCKas dHEPrusi, Mepuoja U 4acToTa
KoJieOaHUH, JIJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHHS CpEibl), MPU OMHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3MYECKHUI CMBICT HMCIOJNb3yEeMbIX BEIMYMH, 0003HAUCHUS M €IUHUIIBl (PU3UYECKUX BEITUYMH, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUYHUHY C IPYTHMH BETUYUHAMU, CTPOUTH rPapUKU H3yUYEeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;

XapaKTEpPU30BaTh CBOMCTBA TeJ, (PU3MUYECKHUE SIBIICHUS M TIPOLIECCHI, MCIOJIb3Ys 3aKOH COXpaHEHUs SHEPIruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIIMI CYTEPHO3UIMN CUJI, TIPUHIUI OTHOCUTENbHOCTH ['anmines, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] MMITYJIbCa, 3aKOHBI OTPaKEHUS M
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MACCOBOTO YHCEII MPHU SAEPHBIX PEAKIUAX, IIPU STOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €r0 MAaTEMAaTHUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKUE IMPOILIECCHl U CBOWCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO--CJIEICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHHE U3 2—3 JOTMYECKHX IIaroB ¢ OMOPOW Ha 2—3 M3y4YeHHBIX CBOWCTBA (YM3MUECKUX SIBICHUIA,
(bu3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a7a4M (ONMUPAIONIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUM ), UCTIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKHIE BEIIMUNHBI:
Ha OCHOBE aHalIM3a YCJIOBHUS 3a/layll 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WM HM30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U
(hopMyITbl, HEOOXOUMBIE JIJISl PEIICHHUS], IPOBOAUTH PACUETHI U OIIEHUBATH PEATHMCTHYHOCTD MOJTYUYEHHOTO 3HaUYeHUS (PU3NUECKON BETUINHBI,
pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIM (U3NYECKUX METOJOB, HWCIIONB3Ysl OINHUCAHWE WCCIICIOBAaHUS, BBIICIATH
MIPOBEPSIEMOE TTPEATOJI0KEHNE, OIICHUBATh MPABHJIBHOCTh TOPSIKA MPOBEICHUS MCCIIEIOBAHMS, JEIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTATHI
HaOJIIOIEHUI U OILITOB;

MIPOBOAMTH OMBITHI MO HAOMIOIEHUIO (PU3MUECKUX SBICHUM MU (PU3NYECKUX CBOMCTB Tell (M3y4eHHe BTOPOro 3akoHa Hel0TOHA, 3aK0HA COXpaHEeH Us
SHEPTUH, 3aBUCUMOCTh Teprojia KoueOaHUil MPYKUHHOTO MAasTHHUKA OT MAacChl TPy3a M >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMIUTHTYIbBI
MaJbIX KoJieOaHUH, MPSIMOIMHEHHOE PACIPOCTPAHEHHUE CBETa, Pa3joKEHUEe OENoro CBeTa B CIEKTP, U3YUYCHHE CBOWMCTB M300paKEHHUS B TUIOCKOM



3epKaJjie ¥ CBOMCTB M300paKeHUs peMeTa B COOMpAloIIe JI1H3e, HaOII0IeHUE CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSITEIHHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pyI0BaHMS, OMMCHIBATH X0 OIBITA M €r0 Pe3yJIbTaThl, (POPMYyIUPOBATH BHIBOIBL;

IIPOBOJUTH IMPH HEOOXOAMMOCTU CEpPHUI0 NPSAMBIX M3MEPEHMM, OIpenelss CpeAHee 3HaueHue H3MepsieMod BenuuuHbl ((PoKycHOe paccrosiHue
coOuparolei JTHH3bI), 000CHOBBIBATH BEIOOP cr1oco0a M3MEpeHHsl (M3MEPUTEILHOTO MPUOopa);

IIPOBOJIUTh MCCJIEOBAHNUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSAMBIX HU3MEPEHHH (3aBUCHMOCTh IYTH OT BPEMEHM IpH
PaBHOYCKOPEHHOM JBIKEHUHM 0€3 HayalbHOW CKOPOCTH, MEproja KojeOaHH MaTeMaTH4YeCKOTr0 MasTHHKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH YTIJa
OTPa)KEHMsI CBETa OT yIjla MaJeHMs U yIJia IPeIOMIIEHHUsS OT yIJla MaJeHMs): IUIAaHUPOBaTh HUCCIIEA0BAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY,
(buKkcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE TaOnMIl U rpaduUKoB, JA€iaTh BHIBOJABI 110 pPe3ysbTaTam
UCCIIC/IOBaHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUsI (PU3MUECKUX BEIWYHH (CPEIHSsS CKOPOCTh M YCKOPEHHE Tesla NMPH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE
CBOOOHOTO Ta/IeHUs], KECTKOCTD MPYKUHBI, KOOPPHUIMEHT TPEHUS CKOIBKEHUS, MEXaHWYeCcKast paboTa M MOIHOCTh, YaCTOTa U epUOJT KoJieOaHui
MaTEMaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAsi CHja COOMpPAIOIEeH JIMH3bI, PaIHOAKTUBHBIA (DOH): IJIAHUPOBATH U3MEPEHUS, COOUPATh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHMUSI, CIeIys NMPeI0KEHHON HHCTPYKIMH, BEIUUCIIATh 3HAUEHUE BEJIMYUHBI U aHAIN3UPOBATh
MIOJIyYCHHBbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

cOOIII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU pabOTe ¢ 1abopaTopHBIM 000y IOBaHHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKH M3YYECHHBIX (PM3UYECKUX MOJETCH: MaTepuanbHas TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCYHBI MCTOYHHUK CBETA,
Jy4, TOHKas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIIOHHAs: MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIIMIEI ICHCTBHS M3yYSHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOW HA WX ONMUCAHHS (B TOM YHCIE: CIIHIOMET,
JATYUKH TOJ0XKEHUs, PACCTOSHUS U YCKOPEHUs, pakeTa, 3X0JI0T, OUYKH, IEPUCKOI, (oToarmnapaT, ONTHYECKUE CBETOBO/IbI, CIEKTPOCKOI, J103UMETD,
KaMmepa BunbcoHa), ncnosnb3ys 3HaHHS O CBOMCTBAX (PU3MUECKUX SBJIEHUN U HEOOXOIMMBbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

WCTIOJIB30BATh CXEMBl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKHX YCTPOMCTB, N3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKHX IPOIIECCOB
MIPH PEUICHUN Y4eOHO--TIPAaKTHYECKUX 3314, ONTHYECKUE CXEMBbI IS TOCTPOSHHS N300pakeHUH B IJIOCKOM 3epKajie U COOMparoIei JTNH3e;
IPUBOANUTH MPUMEPH! (HAXOAUTh MH(OPMAIUIO O MpUMepax) MPaKTHUYECKOrO MCIOJIb30BaHUS (PU3MYECKMX 3HAHUN B MOBCETHEBHOM >KU3HU JUIS
oOecriedeHrs: 0€30MaCHOCTH TIpU OOpamieHHH ¢ MprOOpaMH W TEXHWYECKHMMH YCTPOWCTBaMH, COXPAaHEHHs 3I0OPOBbS H COONIOJEHHS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKpYXKaroleil cpene;

OCYILIECTBIATh MOUCK MH(pOopManMu (pusnyeckoro cojepkanus B MIHTepHETE, cCaMOCTOATENHHO (POPMYIUPYST MOUCKOBBINA 3alIpOC, HAXOJUTH IyTH
OIIpeJIeJIEHUs IOCTOBEPHOCTH MOIy4eHHON MH(POPMAIIMK Ha OCHOBE UMEIOIIUXCSI 3HAHUHN U JOMOJHUTEIbHBIX HCTOUHUKOB;

UCIOJIb30BaTh MpPU BBINOJHEHUU YUYEOHBIX 3aJaHMi HayYHO--TIONMYJSPHYIO JIUTEPATypy (PHU3HMUECKOrO COAEp)KaHUs, CIPaBOYHBIE MaTepHaIbl,
pecypchl cetr IHTepHeT, BiIaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus UH(OPMAIIMK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OPMAIMM M3 HECKOJBKHX HCTOYHUKOB (PH3UUECKOTO COMEpKaHMUS,
nyOIMYHO MPEACTABIATh PEe3yJIbTaThl MPOEKTHON WM HCCIIEAO0BATENbCKOW JEATENbHOCTH, NMPH 3TOM TPaMOTHO HCIOJIb30BaTh W3YYEHHBIN
MOHATUHHBIN amnmapaT W3ydaeMoro paszaena (U3WKH W CONPOBOXKIATh BBICTYIJICHHWE TIpe3eHTaluell ¢ y4€TOM OCOOEHHOCTEH ayAauTOpUHu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoandecTBo yacoB
u/n HaumeHoBaHue pa3/ieioB U TeM MPOTrPaMMbI B K n duekTpoHHbIE (LM (POBbLIE)
cero OHTPOJIbHbBIE pPaKkTHYeCKHue 06pa30oBATEbHbIE PECYPChI
padoThI padoThI
Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 du3uka - HayKa 0 IPUPOJIE 2 bubmaorexa IIOK
: y PHUPOA https://m.edso0.ru/7f416194
bubnunorexa LIOK
1.2 PU3HIECKHC BETHIHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuoreka [IOK
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 3 1 1 hitps://m.eds00.ru/7f416194
Uroro no pazneny 7
Pa3znea 2. IlepBoHayasibHble CBeI€HUS 0 CTPOEHUH BellleCTBA
2.1 CrtpoeHue BelecTnsa 1 Bubmorexa LIOK
' p B https://m.edso00.ru/7f416194
2.2 JIBr>keHre U B3aMMO/ICHCTBHUE YaCTHI] BEIIECTBA 2 1 bubmorexa LIOK
' A H ettt https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHUS BEIECTBA 2 bubmiorexa LJOK
' P m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHeE TeJl
bubmmoteka IIOK
31 Mexanmaeckoe ABmKeHIE 3 https://m.edso00.ru/7f416194
bubnunorexa LIOK
3.2 Muepuus, macea, 110THOCTS 4 1 https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.3 Crna. Buger cun 14 1 2 https://m.edso00.ru/7f416194
Uroro mo pazneny 21
Pa3znen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 ‘ Hasnenue. [lepenaua qaBiaeHust TBEPABIMHA TEIAMU, 3 but6mmoreka [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

KUIKOCTAMH U radaMu

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

bubnunoreka LIOK
4.2 JlaBIICHHE KHAKOCTH ° https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
4.3 ATmoC(hepHOe aBenHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX v 3 Bu6muoteka [JOK
' TEJIO0 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHeprus
bubnunoreka LIOK
>1 Pabora u momsocTs 3 . https://m.edso0.ru/7f416194
bubmuoreka [IOK
52 Hpoctsie MexaHH3MEI 6 . https://m.edso0.ru/7f416194
bubmuoreka [IOK
53 Mexanmueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Wroro mo pazneny 13
PeszepBHOe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KJIACC

KoanuecTBo 4acoB

Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI B K n JaekTpoHHbIe (HU(POBHIE)
cero OHTPOJILHbIE pPaKTH4YeCcKHe 06pA30BATENBHbIE PECYPCHI
padoTsI padoThI
Pa3nes 1. TenJioBble siBJIeHUSI
. bubnmoreka [JOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 8 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teruosste mporecce 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 29
Pa3znea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella U UX 7 1 bubnnoreka [JOK
' B3aMMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SBIICHHS 7 2 15 https://m.edso0.ru/7f4181ce
24 DJIEKTpOMarHuTHas UHY KIS 4 bubmorexa [IOK
' P KK https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 38
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 145



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

KoaunuyecTBo 4acoB

Ne n/m HanmeHnoBaHue pa3aeioB 4 TeM IPOrpaMMBbl KontposbHbie JyiekTpoHHBbIE (IU(PPOBBIE)
Bcero IpakTuyeckue
paGoThI o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI
Pa3zgea 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe OBMKEHUE U CIIOCOOBI €r0 1 1 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 3
SAIMOACHCTBHAC TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 41
Paznea 2. MexaHn4yecKHe K0J1€0aHUA U BOJTHEI
bubmuorexa [JOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIICCKHE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHUTHOE T0JI€ U 3JIEKTPOMArHUTHbBIE 5 9 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nea 4. CBeToBbIe IBJICHUS
bu6mmorexa [IOK
4.1 3 6 2
AKOHDI paclipoCTPaHcHITt caeta https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JI 6 3
WH3BI ¥ ONITHYECKHE TIPHOOPHI 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

bu6mmoreka [IOK

4.3 P 0 3 2
A3TONEIIE DETIOTO CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazgen 5. KBanTOBLIE IBJICHUSA
bu6 OK
51 Hcnyckanue v morioueHue cBeTa aToMoOM 4 1 hgp::I;/(;T:.E:e};ang.ru 17§41a436
5.2 CtpocHue aTOMHOTrO sijipa 7 1 bubmmorexa LIOK
. T HHN TOMHOI'O A
p AP https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
AACPHBIC peariutit https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 18
Paznea 6. [loBTopuTtenbHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue u 00o0IIEHNE COEpKaHMs Kypca 7 9 bubnnorexa [HOK
' ¢usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KosmiecTso yacos Hara DJIeKTPOHHBIE IH(POBLIE
n/n Bcero Kontpoabupie IlpakTHueckue  M3y4YeHHMsi  00pa3oBaTejbHbIe
padoThI padoThbl pecypcbl
1 ®dusnka — Hayka o npupoje. SBieHus 1
MIPUPOJIBI
2 dusnyueckue siBJIeHUs 1
3 T.p. PusnuecKkue BEIMYMHBI U UX U3MEpPEHUE 1
T.p. Ypok-uccnenosanue "M3mepenue
4 TEeMIIEPATyphl MPU MOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U AaTYUKA TeMIepaTyphl"
5) BxonHas koHTposbHast paboTa 1 1
MeTtoapl HayuyHOTo no3HaHud. OnucaHue bubnnorexa [HOK
6 " . 1 .
(U3NYECKHX SIBIICHHUH C TIOMOIIBIO MOIEICH https://m.edsoo.ru/ff09f72a
T.p. Ypok-uccnenoanue "lIposepka
7 THIIOTE3BI: JAJTBHOCTD MOJETA MIAPHKA, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIlIE, YEM
OosbliIe BICOTA MycKa"
T.p. Ctpoenue BemecTBa. ONbITHI
8 noiazmialomne )IIIjIlCerTHOC CTpO,GHI/Ie 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIeCTBA
9 JIBr>xeHne YacTHIl BEIISCTBA 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0a013e
10 T.p. Ypok-uccinenoBanue «OnbITHI 11O 1 1
HaOJIIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B»
11 T.p. ArperaTHble COCTOSIHUS BEIIECTBA 1
OCoOEeHHOCTH arperaTHbIX COCTOSHUI BOIBI.
12 O06001menue o ;)aszleny «HepBOHaqanLHf)Ie 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHHH BEIIECTBA»
13 T.p. Mexanuueckoe 1BrxeHue. PaBHomepHOe 1 bubnnoreka [JOK
Y HEpaBHOMEPHOE JBHKEHHE https://m.edsoo.ru/ff0a05c6
14 Cxopoctb. Enunuiier ckopoctu 1 bubnnoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079c

15 Pacyer myTu 1 BpeMeHU IBHKEHUS BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0a0ae4
16 T.p. Muepius. Macca — Mepa HHEPTHOCTH T ﬁggg:l;llﬁ.ee%z(iérﬁlfanOclO
[TnotHOCTH BemecTBa. Pacder Macchl M 00beMa bubmuoreka [JOK
17 .
TeJa 10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 T.p. Ha6opaquHaﬂ pabora «Onpezaenenue
IJIOTHOCTH TBEPJIOTO TEIIa
19 Pemenue 3amaq mo treme "IL1oTHOCTH bu6mmorexa [IOK
BerecTBa' https://m.edsoo.ru/ff0al123c
20 Cuna Kak XapaKTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
T.p. JJaboparopnast pabota «3y4yenue
21 3aBHCUMOCTH pacTsoKeHHs (edopMariim)
MIPY>KUHBI OT MPUJIOKCHHON CHUITBDY
22 [[SIBnenue Tsrorenus. Cuiia TsHKECTH
p | oy e e e o BuGorea 10K
TorecTi” https://m.edsoo.ru/ff0al778
24 Cuna TsKecTH Ha Ipyrux IUTaHETax. bubnuoreka [IOK
dusnyeckue XapaKTePUCTHKH TUIaHET https://m.edsoo0.ru/ff0a1502
bubmuorexa [JOK
25 T.p. U3mepenue cui. Jlunamomerp https://m.e dsgg.ru IFf0al8ce
bubnuotexa [JOK
26 Bec Texa. Hesecomocts https://m.edséfa.ru/fanl??S
97 CrnosxeHue IByX CHJI, HAIIPaBJICHHBIX MO OJHON bubmuorexa [JOK
npsiMmoii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
o8 PeuieHHe 3a7a4 no teme "PaBHOAENCTBYIOMIAs
CUI
29 Cuna Tpenus u e€ Buabl. TpeHue B Npupoje u bubnmoreka [JOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
30 T.p. JJaboparoprast padota «/3ydeHne bubmmoreka [JOK
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3aBUCUMOCTHU CUJIbI TPCHHUA CKOJIBKCHHUA OT
CHUJIBI IaBJICHUSA U XapaKTEpa
COIMIpHUKACAOIINXCA HOBGpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

31 PaBHOJICHCTBYIOIIEH CHJIIBI
Pemenne 3agau mo temam: «Bec Tena»

32 «Fpa(buqecsoe U300paKeHHEe CHID», (((:’I/IJIBI>>, EH@I_HOTeKa LIOK
(PaBHOGHCTBYIOIAs CHI ttps://m.edsoo.ru/ff0alde0
KontponbHas paboTa mo TeMam:

33 «Mexannueckoe JIBHKeHHE», «Macca,

IJIOTHOCTBY, «Bec Tenay, «I'paduyeckoe
n3o0paxeHue cuimy, «CHibn

34 HNasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEIUYEHUS TABICHUS https://m.edsoo.ru/ff0a20a6

35 T.p. JlaBnenue raza. 3aBUCUMOCTb J1aBJICHUS bubmuorexa [JOK
rasza ot 00béma, Temreparypsl https://m.edsoo.ru/ff0a2376

36 Ilepenaua naBineHust TBEPALIMU TEIAMU, bu6mmoreka [IOK
YKUIKOCTSMH U Ta3zamu. 3akoH [lackams https://m.edsoo.ru/ff0a25b0

37 JlaBlieHHE B )KUJIKOCTH U T'a3e, BEI3BAHHOE bu6mmoreka [IOK
IENCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

38 Pemenue 3ama4d no teme «/laBieHue B bu6mmoreka [JOK
YKUJIKOCTH U rase. 3axkoH [Tackais https://m.edsoo.ru/ff0a2826

39 T.p. Coobmaromuecs: cocyabl bubmorexa [IOK

https://m.edsoo.ru/ff0a2970

40 Pnapaswreckuii mpece g adeo0 u/if0a3136

41 Manomertpsl. [1opiIHeBOM )KUIKOCTHBIN HACOC

42 ATmochepa 3eMiIH U IPUYUHBL € bubnuorexa [IOK
CYIIIECTBOBAHHMSI https://m.edsoo.ru/ff0a2b5a

43 T.p. Bec Bo3ayxa. ATmMochepHOe naBieHue ﬁggg:l;l/?r:.ee%asg)(.)rﬁlfanZbSa

44 I;IsMepeHHe atMochepHoro naBieHus. ONbIT }gg6m/4/0Te1:ja HOK/ffo et

OppHYEILTH ps://m.edsoo.ru/ff0a2da

45 3aBUCHMOCTH aTMOCGHEPHOTO JIABJICHHS OT bubmuoreka [JOK
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BBICOTHI HAZl YPOBHCM MOpPs

https://m.edsoo.ru/ff0a2fc4

bapomerp-aneponn. AtmochepHoe naBieHne

bubmuorexa [JOK

46 Ha pa3JIMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amau o reme " AtmochepHoe
napieHue"
48 T.p. JleiicTBuE KUAKOCTH U ra3a Ha bubmumorexa [IOK
MOrPY’KEHHOE B HUX TeJI0. ApXHMEI0Ba CHIa https://m.edsoo.ru/ff0a3276
o | Lo pom O 1 B LOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKHJIKOCTbY
T.p. JlabopaTopHas pabora 1o Teme
50 «MccnenoBanre 3aBUCHMOCTH Beca Tejia B BOJIC 1 bu6mmorexa [IOK
0T 00BEMa TIOTPYKEHHOH B KHIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
TeJa
bubmuorexa [JOK
S Hnapate Tex https://m.edsoo.ru/ff0a3a96
T.p. JJaboparopnas padora "KoHncTpynupoBanue
52 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U 1
onpeneneHue e€ rpy30no -EMHOCTH"
S5 Bosyronmaanmer. <Tamrene moepyin ren BuGmmorerca LIOK
N ’ ’ https://m.edsoo.ru/ff0a3654
YKUJKOCTEH U Ta30B»
54 KonTponbHas padota mo Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka [JOK
> Mexanuueckas padora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
56 MorgocTs. EARHHIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
57 T.p. Ypok-uccinenoanue "Pacuér MomHoCTH, 1
pa3BUBaeMoOU IpU MOABEME 11O JiecTHUIIE"
58 [Ipocteie Mexanu3Mmsbl. Peruar. PaBHoBecue cui
Ha pblyare
59 Pbruaru B TexHuke, ObITY U IPUPO/IE. 05 bubnnorexa [JOK

JlaboparopHnas padora «MccaenoBanue

https://m.edsoo.ru/ff0a478e
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YCJIOBUI PABHOBECHSI pblyara

60 TecT B pamkax IpoOMeXKyTOYHOM aTTeCTaIllH 1
61 Pewmenne 3anau no reme «¥Ycia0BUs PaBHOBECUS 1 bubmumoreka [IOK
pbIyara» https://m.edsoo.ru/ff0a48a6
T.p. Koaddumuent nonesHoro nercTBust
62 Mexanmu3ma. Jlaboparopuas pabora 1 0.5
«3mepenue KII/] HaKJIOHHOM MIOCKOCTH»
63 Pemenue 3agau mo teme "Pabota, MOIITHOCTD, 1 bu6mmoreka [IOK
KITa" https://m.edsoo.ru/ff0a4c48
64 Mexanndeckas sHeprus. Kunernueckas u 1 bubnnorexa [HOK
MOTEHIHAIbHAS DHEPIHsI https://m.edsoo.ru/ff0a4252
65 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a4360
T.p. YpOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpEIeTICHHE
66 U3MEHEHUS KHHETUYECKONU Y OTEHIIHAIbHON 1 1
SHEPTUU MMPU CKATHIBAHUU TEJIA TT0 HAKIIOHHON
IJIOCKOCTH"
67 KonTponbHas pabota o Teme «Pabora u 1
MOIIHOCTh. DHEPTHUSD)
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnnorexa [JOK
"MexaHnyeckoe aBuxenue" https://m.edsoo.ru/ff0a4ee6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KJIACC

KoaudecTBO 4acoB

[
‘:}'H Tema ypoka Beero Kontposbubie IIpakTHnueckue fl[:;‘?eﬂl/lﬂ ‘?g:;?:::;fni?eq)pmame
padoThI padoThbI pecypesr
L mermuccrolt eopun 1w onmtminie ) Bufimaorexa LIOK
e https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 T.p. Monenu TBEPAOTO, )KUAKOTO U 1 bubmmoreka [JOK
razo00pa3HOro COCTOSHUI BEIICCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3oo6pa3130ro COCTOSIHUI BEILECTBA Ha OcHOBE 1
MOJIOKEHUH MOJIEKYJIIPHO-KHHETHYECKOM
TEOpUHU
5 BxoaHas KOHTpoJibHasE paboTa 1 1
6 Kpucrannmaeckue u amopdHbie Tena 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a5800
7 CmauuBaHue ¥ KanWUISIPHOCTD. 1 bubmmnoreka HOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
8 TemtoBOE pacIipeHne 1 CKaTue 1 bubmorexa [OK
https://m.edsoo.ru/ff0a5a26
9 Temmnepatypa. CBsi3b TEeMIIEpaTyphbl CO 1
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YACTHI]
10 Buytpennsist aneprus. CriocoObl U3MEHEHUs 1 bubnmnoreka HOK
BHYTPEHHEH 3HEPrUH https://m.edsoo.ru/ff0a5c60
bubmuoreka [{OK
1 Buppt enonepeatn 1 https://m.edS(])_E).ru/ff0a6412
12 Eé%o?g:(;:;g? sgﬁiggrixggggz?; i(;l:l?:cm u 1 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0a65c0
MaTEepHAJIOB B IIEJISX YHEProcOepeKeHUs
13 KonuuecTBo TemaoThl. Y ienbHas TEII0EMKOCTh 1 ﬁgggﬁ;:?;;i?ﬁ/ﬁ%w? 6
14 YpaBHeH#ue TerioBoro 6ananca. TermmooOMeH u 1 bubnmoreka [JOK

TCIIJIOBOC PABHOBCCHUC

https://m.edsoo.ru/ff0a7088
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T.p. JlabopatopHnas pabora "HccnenoBanue

15 SIBJICHHSI TETUIOOOMEHA MPY CMENTUBAHUN bubmorexa [IOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYCH BOIBI
PacueT KoauuecTBa TEIIOTHI, HEOOXO0IMMOTO
16 JUTSI HArPEBAHUS TeJla U BBIICISIEMOT0 UM IIPH
OXJIAXKICHHH
T.p. JTabopatopnas pabora "Omnpenencaue bubmmoreka [JOK
17 N " :
yIEIbHOM TEINIOEMKOCTH BELICCTBA https://m.edsoo.ru/ff0a6bb0
18 DHeprus TOIIMBa. Y IeJbHask TEIJI0Ta CrOPaAHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
19 [TnaBiieHne U OTBEPICBAHUE KPUCTALTMICCKUX bu6nmorexa LIOK
Te. Y ienbHas TEIIoTa IUIaBJIeHUs https://m.edsoo.ru/ff0a71d2
T.p. JlabopaTtopHnas pabora "Onpenenenue bubnunoreka LIOK
20 o n .
yAEIbHOM TEILUIOTHI IIABICHHS JIba https://m.edsoo.ru/ff0a72fe
bubnuoreka [{OK
21 [TapooGpazoBanue u koHaeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y aenpHas Temora mapooopa3oBaHus
22 u KOH,Z[eHcaIiII/II/I. 3aBHCUMOCTH TSMHegaTypBI bubmnorexa [IOK
https://m.edsoo.ru/ff0a786c¢
KHIICHUS OT aTMOC(EPHOTO JIAaBICHHS
BrnaxsocTs Bo3nyxa. JJaboparopHas pabora
23 "OnpeneneHue ?)zl){(ochenbrl)ioﬁ II)SJ'Ia)KIPiIOCTI/I Bubmorexa OK
. https://m.edsoo.ru/ff0a7628
BO3/TyXa
24 Pemenue 3a1au Ha onpe/eneHre BIaKHOCTH
BO3/TyXa
T.p. [Ipuntumbe! pabOThI TEMJIOBBIX JBUTATEIICH.
25 [TapoBas TypOuHa. [IBUTaTenb BHYTPEHHETO
CTOpaHHUS
2% KIIJI TrermmoBoro aBurarens. TernaoBbie bubnuoteka [JOK
JIBUTATEIU U 3alllMTa OKpYyKaroeld cpesl https://m.edsoo.ru/ff0a7c7c
97 3aKOH COXpaHEeHHUsI U IPEBPAICHHS SHEPTUHU B
TEIUIOBBIX ITpoIleccax
IToaroroBka Kk KOHTPOJILHOM pabOTe IO TEME
28 "TéIHHOBLIe HBJ‘ICHI/ISII). I/ISMCHEE{I/IC arperaTHbIxX bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSTHHH BEIIECTBA
29 KonTponpHas padora o Teme "TemioBsie bubnmnoreka [JOK
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ABJEHUA. MI3MeHeHne arperaTHbIX COCTOSHUI
BenrecTna"

Onektpuzanus Tei. J[Ba poja 3JeKTpUUECKUX

https://m.edsoo.ru/ff0a86ae

30
3apsiioB
31 T.p. Ypoxk-uccnenosanue "DieKTpu3anus Teil 1
WHYKIMEH U PU CONTPUKOCHOBEHUH"
30 B3anmoneiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6nmoreka [IOK
Kyiona https://m.edsoo.ru/ff0a87e4
33 ?;eii?;;i?;reol;o(ﬁs; }lI_Ia;I/II)IfL}II;IerI[{ I:stEI;)HOSI/IHI/II/I bubmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIEH
34 Hocurenu sneKTpruuecKux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHue aroma
35 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH Bbu6moteka [JOK
COXpaHCHHMS DJIIEKTPHUECKOTrO 3apsiia https://m.edsoo.ru/ff0a8ef6
36 Pemenue 3aga4 Ha IpUMEHEHUE CBOWCTB bu6nmorexa LIOK
JIEKTPHUYCCKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
37 ?;;I;EPBI;{;ZEE; Tﬂozégsggiﬁﬂaire?cmnqecxoro bubmorexa HOK
oa https://m.edsoo.ru/ff0a95a4
38 JlecTBHS 2IEKTPUUECKOTO TOKA bubmmorexa [OK
https://m.edsoo.ru/ff0a96b2
T.p. Ypok-uccnenosanue "JlefictBue
39 3JIEKTPUYECKOTO OISl Ha MPOBOJAHUKHU U 1
JUAJIEKTPUKH"
40 DJIEKTPUUYECKU TOK B METajlaX, )KUAKOCTAX U bubnuoteka [JOK
razax https://m.edsoo.ru/ff0a9838
41 DnekTpuydecKas LeMb U € COCTaBHbIE YaCcTU
42 T.p. Cuna toka. JlaGoparopHas pabota 05 bubmuorexa [IOK
"H3MepeHune U peryaupoBaHue CHIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | T mapmem B B 10K
p https://m.edsoo.ru/ff0a9e14
peryiupoBaHUe HAMPSHKCHUS
44 CornpoTuBieHUE NPOBOAHUKA. Y ACIbHOE bubnmoreka [JOK

COIIPOTUBJICHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

T.p. JTabopaTtopHas pabora "3aBUCUMOCTh
IIEKTPUIECKOTO COMPOTUBIICHHS TIPOBOTHUKA

but6mmoreka [IOK

45 OT €r0 JUTMHBI, TUIOLIA]IH TIONEPEYHOTO CEUCHHSI https://m.edsoo.ru/ff0aa738
1 Marepuayia"
3aBUCUMOCTD CHUJIbI TOKA OT HaNpsHKEHUsA. 3aKOH bubmuorexa [JOK
46 )
Owma 17151 yyacTka 1ernu https://m.edsoo.ru/ff0aad4a
T.p. JJabopaTopnas pabora "HccnenoBanue
47 3aBUCHUMOCTH CHJIbI TOKA, UYIIETO Yepe3 bu6nmoreka [IOK
pE3UCTOpP, OT COIPOTUBIICHHS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
48 [TocnenoBarenbHOE U NapaieIbHOE
COEZIMHEHUS POBOJAHUKOB
T.p. JJabopatopnas pabora "[IpoBepka mpasuiia
49 CJIE)))KeHl/IﬂpHaHf)SDKGEI/Iﬁ npu ngcne;I[)OBaTgnLHOM bubmmorexa [IOK
o https://m.edsoo.ru/ff0aaa58
COEJMHEHUH JIByX PE3UCTOPOB
T.p. JJabopatopnas pabora "[IpoBepka mpasuiia
50 Imrs)[ CHJIBI 1;01<apr1p1/1 EapannenLiOM Iéoez{prl)HeHHH bubmmorexa [IOK
’ https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
51 Pemienue 3a1a4 Ha npuMeHeHue 3akoHa Oma bubmuotexa [IOK
JUTSL Pa3JIMYHOTO COCTUHEHHUS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
50 Pabota 1 MOILITHOCTD AMEKTPUYECKOTO TOKA. bubnmnoreka HOK
3akon Jxoyns-Jlenma https://m.edsoo.ru/ff0ab124
53 T.p. JlaGopaTopHas padota "OnpezneneHue bubmuoreka [IOK
paboThl M MOIITHOCTH 3JIEKTPHUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKue eny U MoTpeduTen
94 aneKTIqueCKoﬁ ;Iepmn B 611))1Ty. Kopotkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[TonroroBka Kk KOHTPOJIBHON paboOTeE MO TeMe
55 "DeKTpUUYECKUE 3apsabl. 3apsIKEHHBIE Tella U bubmuoreka [JOK
UX B3anMojelicTBusA. [1oCTOSTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKHUI TOK"
KonTponbhast pabota no teme "DnekTpuueckue
3apsapl. 3apsHKEHHBIE TEla U UX bubmuorexa [IOK
56 . o . .
B3auMO IeHCTBUS. [10CTOSHHBIN IEKTPUIECKUIA https://m.edsoo.ru/ff0abea8
TOK"
57 ITocTostHAEBIE MAarHUTHI, UX B3aUMOJICHCTBIE
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T.p. Ypok-uccnenosanue "M3yuenue nonei

bubnunoreka LIOK

58 HOCTOSTHHBIX MarHUTOB" . . https://m.edsoo.ru/ff0ac3d0
59 MarauTtHoe noie. MarauTHoe nosie 3eMiId 1 1 bu6nmoreka [IOK
€ro 3HauCHHE JJIsl XKM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
60 a(?iﬁp?dﬂgiiiol\fi:ﬁgggnﬁ)ﬁ moJie 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ac1d?
KaTyIIKH C TOKOM
61 TecT B paMKax pOMEKyTOUYHOM aTTECTalluu 1
G2 Jabopuropnan pacera Aoyeene setormmn 1 05 ubmiotexa LIOK
\ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsl Ha MPOBOAHUK C TOKOM
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.
Hcnonb3zoBanu KTPOJIBUTATENICH B
63 Te(;(H(:;Iq:(?KI/EIlX yz;;(fﬁcf;;lx u zae$chnopTe. 1 bubsmorexa [IOK
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHnas padota "KoHCcTpyupoBaHue u
u3ydeHue paboThl ANeKTpoaBUrarens"
64 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU 1
uHaykuuu. [Ipasuno Jlenna
DnektporeHeparop. CrocoObl MoTyYeHus
65 INEKTPUYECKON dHEPTUU. DIEKTPOCTAHLIUN Ha 1
BO300HOBJISIEMBIX HCTOUHHUKAX IHEPTUU
66 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME 1
"DneKTpuUecKre U MarHUTHBIE sABJICHUs"
67 KonTposabHas padbora no Teme "DnekTpuueckue 1 bubnmnoreka HOK
Y MarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme 1 bubmuoreka [IOK
"TemnoBble siBICHHS" https://m.edsoo.ru/ff0acc5e
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 145
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9 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bcero H3ydYeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Mexanuueckoe Br>xeHne. MarepuanbHas 1 1.09
TOYKa
5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 6.09 bub6nmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS ' https://m.edsoo.ru/ff0ad474
3 BxomHas koHTpOsIbHAs paboTa 1 1 8.09
bubmuoreka [IOK
4 P i 1 13.09
aBHOMEpHOE MPSMOIUHEITHOE ABMKEHHE https://m.edsoo.ru/ff0ad19a
5 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1 15.09
Cpenssisi © MTHOBEHHAsI CKOPOCTh
6 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1 20.09 bubmmorexa [JOK
JIBUKEHHUE. Y CKOpEHHE ' https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO
7 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1 22.09
CKOPOCTH
8 yevoponmm e i paneyckopenon 1 1 zr09  BromoresalOK
YEROP DI PapHoycrop . ' https://m.edsoo.ru/ff0adb18
JIBY)KEHUH 110 HAKJIOHHOW TJIOCKOCTH
9 CBoOopgHoe magenne teia. OnsiTel [ annies 1 29.09
10 Nepuonn sacrons oopaemn, Tometmarn 1 Buomiorer L1OK
pHOA patt ' https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
11 LlenTpocTpeMuUTENBHOE YCKOPEHUE 1
bub6 OK
12 ITepBerit 3akoH HproToHa. Bexktop cuitbl 1 htI/tIDSJ,I:I;I/?nT.e;aS(ﬁ).ru 1086612
13 Bropoi1 3akon Herorona. PaBHonelicTByromias 1 bu6muotexa [JOK

chJia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
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but6mmoreka [IOK

14 Tpertwnii 3akon HeroTona. Cyriepro3unust CUit https://m.edsoo.ru/ff0ae982

15 Pewienne 3a1a4 Ha IpUMEHEHNE 3aKOHOB Bu6muoteka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c

bu6nmoreka IIOK

16 Cna ypyroctit. 3axoi I'yia https://m.edsoo.ru/ffOaeca?

17 Pemenue 3anau no teme «Cuiia ynpyroctu»

18 T.p. JlabopaTopHnast paborta «Onpeznenenue Bu6mmoteka [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28

19 Cuna Tperis bubmuoreka [IOK

https://m.edsoo.ru/ff0af738

20 Pemenue 3amau mo Teme «Cuiia TpeHUSD bubmorexa LIOK

https://m.edsoo.ru/ff0afa26
T.p. JJabopatopnas pabora "Omnpenenenue bubnnoreka [JOK

21
K03 dUIMEeHTa TPSHHUS CKOJIbXKCHUS" https://m.edsoo.ru/ff0af8be

99 Pemenue 3amau mo teme "3akonsl HeroToHA. bubnmorexa LIOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e

93 Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO bubmuoreka [IOK
TSATOTEHHsL. Y CKOpEHHE CBOOOTHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Tel BOKPYT

24 rpaBuTannoHHOro 1eHTpa (ConHeuHas
cucrema). ['amaktuxu"

Pemenne 3amad no teme "Cuia TSKECTH U bubnunorexa LIOK

25
3aKOH BCEMUPHOTO TATOTEHUSA" https://m.edsoo.ru/ff0af5f8
[TepBast kocMuueckasi ckopocTs. HeBecomocThb bu6muoreka [JOK

26
U Meperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKH.

97 AbGcomoTHO TBEpAOE Teno. PaBHOBecue bu6muoreka [JOK
TBEPOTO Tela ¢ 3aKPEIUIEHHOI 0ChIO https://m.edsoo.ru/ff0afe36
BpallleHus

28 MowmeHT cuisl. LleHTp TspxecTn
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Penrenue 3anad mo reMe "MOMEHT CHIEL.

but6mmoreka [IOK

29 Llentp TspKecTH" https://m.edsoo.ru/ff0b02b4
[MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe
30 "MixaHquCKoe I[BII/:)KCHI/IG. ]I3)3aHM0;[e171CTBHe Bubmmorexa IOK
. https://m.edsoo.ru/ff0b0408
TeN
KonrtponbHas pabora no reme
31 "MGXI;,HI/I‘-IGCKCI))C nBIKeHue. Bzaumonencraue bubmorexa HOK
. https://m.edsoo.ru/ff0b06ec
TeN
Nmnynse Tena. UMiynbe cuiibl. 3aKoH
32 COXpZHeHI/IH I/IMHy'J'Ibza. VYnpyroe u Heynpyroe Bubmmorexa IOK
N https://m.edsoo.ru/ff0b07fa
B3aUMOo/IeiicTBHE
33 Pemenue 3anay no Teme "3aKoH coOXpaHEHUSI Bbu6moteka [JOK
umIyJnca" https://m.edsoo.ru/ff0b096¢
34 T.p. Ypok-koudepenuus "PeaktuHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
35 Mexanuueckasi paboTa U MOIIIHOCTb bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
36 PaGora cunbl TsKECTH, CUITBI YIPYTOCTH U bubmmnoreka HOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
T.p. JlabopaTopHas pabota «OmnpeneneHue
37 paboTHI CUJIBI TPEHHSI TPH PABHOMEPHOM
JBY)KEHUH TEJa 10 TOPU30HTATEHON
MOBEPXHOCTU»
38 CBs3b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTHsI
39 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETHYECKOU IHEPTUU https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHHs SHEPTUU B MEXAaHUKE
T.p. JTabopatopnas pabota «13yueHue bubnmnorexa [JOK
41
3aKOHA COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ffOb12fe
42 KonebarenbHoe IBUKEHHUE B €TO bubnunoreka LIOK

XapPaKTCPUCTHUKU

https://m.edsoo.ru/ff0b1858
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3aryxatomue Kojiebanus. BeiHyk/1eHHbIS

but6mmoreka [IOK

43 Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
44 MaremMaTHuecKuil U NPy KUHHBIM MasiTHUKH
T.p. Ypok-ucciegoBanue «3aBUCUMOCTb
45 nefmoia Kone6a1fm71 OT JKE€CTKOCTHU MPY>KHHBI bubnrorexa LIOK
https://m.edsoo.ru/ff0b197a
U Macchbl Tpy3a»
46 [IpeBparienue 3Heprun Npu MEXaHUUECKUX
KOJICOaHMIX
T.p. JlabopaTopHas pabota «OmnpeneneHue
47 IIaI():TOTBI I/IpﬂepIIjIOIIaI:I)COJIe6aHI/Iﬁ II)IpI}l’)KI/IHHOI‘O Bubmmorexa HOK
N https://m.edsoo.ru/ffOblaec
JlaGopaTtopHas pabora «IIpoBepka
48 He3aBII)/ICHI\1jI)OCTHpHepHOIIa foneé)am/n?l rpysa, Bubmnorexa LIOK
https://m.edsoo.ru/ff0b197a
MO/BEIICHHOTO K HUTH, OT MACChl Ipy3a»
Mexanudeckue BoHbI. CBOMCTBa
49 MexaHU4ecKux BOJIH. [IpononbHbIe U bubmmorexa LIOK
https://m.edsoo.ru/ffOb21fe
MOTNIEPEYHBIE BOJIHBI
T.p. Ypok-koHdpepenuus "MexaHuueckue
50 BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"
ol 3Byk. Pacnipoctpanenue u oTpaxeHue 3ByKa
59 T.p. Ypok-uccnenoanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
53 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUHN pe30HaHC
VYpoxk-koHpepenus "YabTpa3Byk u bubnuotexa [JOK
54
uH(]ppa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
55 "3aIII<0HLI COXpaHeHI/II)SI. MexalfnquKHe Bubmmorexa HOK
https://m.edsoo.ru/ff0b25f0
Kose0aHusl U BOJTHBI"
56 KonTtponsHas pabora o Teme "3aKoHbI

coxpaHeHus. MexaHn4deckue KoJeOaHus u
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BOJIHBI"

DIeKTPOMarHuTHOE TOJIE.

bubnunorexa LIOK

57
DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe
58 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "Llkana b6 [TOK
nOJIMOTEeKA
59 AJIEKTPOMArHUTHBIX BOJH. Vcronbp3oBaHue
https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3U"
VYpoxk-uccnenosanue "N3yuenue cBONCTB Bu6 LIOK
nOJIMOTEeKA
60 3JIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO
c p pora" https://m.edsoo.ru/ffOb2c6e
MOOMIIBHOTO TenedoHa
61 Pemenue 3a1au Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
62 DnekTpoMarHuTHas mpupoza ceeta. CKOpocThb bubmmoreka [JOK
cBeTa. BoHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bubmmoreka [JOK
63 pacnpocTpaneHue ceera. 3arMenus CoHIA U 1
1 https://m.edsoo.ru/ff0b3658
VHBI
3akoH oTpaxkeHHs cBeTa. 3epkaia. Pemenue
bubnnorexa [JOK
64 3a/1a4y Ha IPUMEHEHHE 3aKOHA OTPAKCHHUS 1
https://m.edsoo.ru/ffOb38c4
cBeTa
65 [Tpenomnenue cBeTa. 3aKOH MPEIOMICHUS bubnmnorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA. Bu6 110K
HOJIMOTEeKA
66 Hcrionp30BaHue MOHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTPaXEHHS B ONTHYECKHUX CBETOBOAAX
T.p. JJabopatopnas pabora "UccnenoBanue
67 3aBHCHMOCTH YTJIa TIPEIIOMIICHUS CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHule "BO3/IyX-
ctexno""
T.p. Ypok-koHdpepenuus "McnonabzoBanue
68 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:

CBETOBO/IBI, OITHKOBOJIOKOHHAS CBSI3h"
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but6mmoreka [IOK

69 JIunzel. OnTuyeckas cuiia JIMH3bI https://m.edsoo.ru/ffOb3f2c
70 [Toctpoenne n3obpakeHu B IMH3aX Bubmmorexa IOK
https://m.edsoo.ru/ff0b444a
T.p. JJabopatopnas pabora "Omnpenenenue
71 (b(fKYCHOFI(; pafCTOﬂII;I/IH u OHTI/I‘i)eCiOfI CHJTBI bubnrorexa LIOK
9 https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3b1"
79 Ypok-koubepenius "ONTHYECKUE TUH30BBIC bubmuorexa [JOK
npubops"” https://m.edsoo.ru/ffOcOa7e
73 I'ma3 xak onrtuueckas cucrema. 3peHue brbmmorexa LIOK
https://m.edsoo.ru/ff0b4684
74 Ypok-konpepennus "edextsl 3penust. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI
75 Herotona. Crnoxenue CHeKTpaJ'ILHLII)X L[BETOB. bubmnorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
T.p. JlabopaTopHas pa6ota "OnbITHI 11O
76 pa3lIoKEHUIO OEJI0T0 CBETa B CIIEKTP U bubmuoreka [IOK
BOCIIPUSITHIO I[BETA MPEIMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukym "BosgHOBBIE CBOWICTBA
77 CBeTa: IUcCIepcHsl, UHTepPepeHus U
nudpakius"
78 OmneiTer Pesepdopa v mianeTapHasi MOJIETb bubnuotexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
79 [Toctynars! bopa. Mozaens aroma bopa
80 HcnyckaHue U MOTJIOLIEHHE CBETa aTOMOM. bu6muoreka [IOK
KBantbl. JInHevaTsie CrieKTpbI https://m.edsoo.ru/ff0c144c
T.p. Ypok-npaktukym "Habnronenue bubnmnorexa [JOK
81
CIEKTPOB UCITyCKaHUsA" https://m.edsoo.ru/ff0c1550
N bubmuorexa [IOK
82 PannoakTuBHOCTE U €€ BUIBI

https://m.edsoo.ru/ff0c1672
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Ctpoenue atromHoro siapa. Hyknonnas

but6mmoreka [IOK

83 MO/IeITb https://m.edsoo.ru/ffOc18ac
84 PaanoaktuBHbIE TpeBpaienus. M3otomnsl bubmorexa HOK
https://m.edsoo.ru/ffOclald
Penrenue 3amau mo treMe: "PagynoakTUBHBIE bu6nmoreka IIOK
85
npeBpanicHus" https://m.edsoo.ru/ffOclb4a
86 [Tepuon monypacnana
87 Ypok-koHpepenmus "PagnoakTuBHBIC bubmmoreka [JOK
U3JIyYCHUS B PUPOJIC, MEAMIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHbie peakiuu. 3aKOHbI COXpPaHEHUs bubnnorexa [JOK
88
3apsAI0BOr0 U MacCOBOI'O YHCEIT https://m.edsoo.ru/ffOc1c58
89 DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b MacChl bubmmorexa [JOK
Y SHEPIUU https://m.edsoo.ru/ff0cld7a
90 Pemenue 3agau no teme " nepubie peakiuu"
01 Peakunu cuHTE3a M JETCHUS A€ED. bu6nunorexa LIOK
Hcrounnku sueprun ComHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
92 Tect B pamKax NpoMeKyTOYHOW aTTeCTalluu
VYpok-koHpepeHuus "SAnepHas sHepreTUKa.
93 JleficTBHS paguOaKTUBHBIX U3Iy4YECHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME
94 "DJIeKTPOMarHuTHOE MOJIE. bubnnorexa [JOK
DJeKTpOMarHUTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"
KonTponbhas pabota no teme
95 "DNEeKTPOMarHUuTHOE TOJIE.
DneKTpOMarHUTHBIE BOJTHBL. KBaHTOBBIE
siBIeHUS"
96 [ToBTOpenue, o6obmeHue. Jlaboparopusie bu6muoreka [JOK
pabotsI o kypcy "B3aumoneiicTeue Ten" https://m.edsoo.ru/ff0c245a
97 [ToBTOpenue, 0600menHue. Pemenue bubnunoreka LIOK

PACUCTHBIX U KAYECTBCHHBIX 3aJa4 110 TEMC

https://m.edsoo.ru/ff0c2572
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"TemnoBbie nmpouecch”

[ToBTopenue, 0600menue. Permenne

bubnunoreka LIOK

[MTPOI'PAMME

98 pacYeTHBIX U KaquTBeHHquzzaﬂaq 110 TEME 1 https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBUraTenei"
0 HOBTeOpeHI/Ie, o6oe6me:1/1e. Pemenue . . BuGmorexa LIOK
ACYETHBIX M KAYCCTBEHHBIX 3aa4 10 TEM
P 8 https://m.edsoo.ru/ff0c2b30
'KILJ] anexkrpoyctaHOBOK"
[ToBTOpenue, 0600meHue. JlabopatopHbie bubmuorexa [JOK
100 1 1
paboTsl o Kypey "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabora ¢ Tekctamu bubnunoreka LIOK
101 1
10 TeMe "3aKOHbI COXpaHEHHsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
102 [ToBTOpenue, 0600meHue. PaboTa ¢ TekcTamu 1 bu6nmorexa LIOK
o teme "Kosebanus 1 BOIHBL" https://m.edsoo.ru/ff0c2e82
BIIEE KOJIMYECTBO YACOB I1
OBLLEE KOJIMYECTBO YACOB I10 107 .
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YYEBHO-METOAUMYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®wusuka, 7 knacc/ [leprrmkun A.B., O61ecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO « [PODA»; AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «IIpocBemieHuney

2. + ®usuka, 8 xnacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIIECTBO
«3narenscTBO «IIpocBemieHue

3.  ®usuka, 9 kiacc/ [epoimkun A.B., I'ytauk E.M., O01ecTBoO ¢ orpaHuueHHONH O0TBETCTBEHHOCTHIO «/IPODAY»; AKiimonepHoe
obmectBo «M3narenscTBO «IIpocBemnicHmer»

METOANMYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. ®wuswmka. 7 xnacc. H. B. ®unonosud "Metoandeckoe nocodue k yueOnuky A. B. Ilepsimkuna'. 2021
2. ®usmuka. 8 knacc. H. B. ®unonosuy "Metonudeckoe nocobue k yueOnuky A. B. [lepsimkuna. 2021
3. ®wusuka. 9 xinacc. H. B. ®unonosuy "Mertonudeckoe mocodue k yueOnuky A. B. [lepprmkuna. 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http:www.ivanovo.ac.ru/phys
http:www.history.ru/freeph.htm
http:phdep.ifmo.ru
http:physics.nad.ru
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