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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsI COCTABICHA HA
OCHOBE TOJIO’KEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHO MTporpammsl, npeacTaBieHHBIX B PI'OC OO0, a Takxke ¢ yuéToM
denepanpHON padoueit mporpaMmbl BocuTanus 1 KoHIenuu npenoiaBanus yaeOHoro
npeaMera «Pusukay.
Copepxanuie mporpaMmMsl Mo (HU3MKE HApaBIeHO Ha POPMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIIMXCS M OPTaHU3ALUIO U3yYeHHs (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3nke yYuThHIBAIOTCS BOZMOKHOCTH y4eOHOTO
npenMeta B peanu3anuu TpedboBanuit ®I'OC OO0 k mIaHuPyeMbIM JTHIYHOCTHBIM U
MeTanpeIMETHBIM pe3yabTaTaM 00yUeHHs], a TAKKE MEKIPEIMETHBIE CBA3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[Tporpamma 1o ¢pu3MKe yCTAaHABIMBACT paclpeesieHiue y9eOHOro MaTepuaa mo rogam
00ydeHwus (1o KJ1accam), peayiaracT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IMPEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma 1o ¢pusnke pazpaboTaHa C HENbI0 OKa3aHUS METOANYECKON IIOMOIIH YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3urKa ABISETCS CUCTEMOOOPa3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (pM3UYECKHE 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB U SIBIEHUI, N3y4yaeMbIX XUMUEH,
Ouosoruei, actpoHomMuen 1 (pu3nyuecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IPe0CTaBisseT Hauboee icHble 00pa3Libl IPUMEHEHHSI HAyYHOTO METOa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa U3 TIaBHBIX 337a4 PU3NUECKOro 00pa3oBaHus B CTPYKTYpe 00Iero oopazoBaHus
COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHO-HAY4YHOI rpaMOTHOCTH U MHTEpeca K HayKe y
o0ydJaronuxcs.
N3yuenue ¢puznku Ha 0a30BOM YpOBHE MPEAIOJIAraeT OBIaIeHHE CIEAYIOUMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTD:
® HAy4YHO OOBSCHSATH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTENbCTBA JIS
MIOJIyYEHUS BBIBOJIOB.
Llenu u3ydyenus GU3MKKU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl ONpPeIEIICHbI B
Konnenmuu npenonaBanust yueoHoro npeamera «Puznka» B 00pa3oBaTeIbHbIX OpraHU3aIHIX
Poccuiickoii @enepanum, pean3yonX OCHOBHbIE 00111e00pa3oBaTeNIbHbIE POTrPaMMBbl,
yrBepxkAEHHON pemeHneM Kosuternun MunucrepcrBa npocsenienust Poceuniickoit @enepanyu
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus GpU3nKu:
e [puoOpeTeHue UHTEpeca U CTPEMIICHHS 00YYaIOIINXCS K HAYYHOMY U3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSIM;

¢ (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE NPEACTABICHUN O POK (PUBUKH IS Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE IPEACTABICHUIN O BO3MOXHBIX cepax Oyayiiel npopeccuoHaabHON
NeSITeIbHOCTH, CBSI3aHHOMU C (PU3MKOM, MOArOTOBKA K JaJIbHEHIIeMy 0O0yYeHHIO B 3TOM
HarpaBJICHUH.

JlocTkeHue 3THX 1eJiei MporpamMMebl 1o (pU3UKE Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHne 3HAHUHN O AUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

® pUOOpETeHHE YMEHUH OMUCHIBATh U OOBSICHITH (PU3NUYECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOEHHME METOJOB PELICHUs IPOCTEHIINX PacUETHBIX 3aJ[ayu C UCIOIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HAOIIOAaTh IPUPOHbIE SBJICHUS U BBIIOIHATH OINbITHI,
nabopaTopHble paboThl U SKCIIEPUMEHTAJIbHBIE UCCIIEI0OBAHUS C UCIIOJIb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBOeHHE NPUEMOB pabOThI ¢ HHPOPMaLIUEH PU3MUECKOTO COAEPKAHUS, BKIHOYas
UH(POPMALIHIO O COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH, aHATTN3 ¥ KPUTHUECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO cO chepamu MpodeCCHOHATHHON ACSITEILHOCTH, CBI3aHHBIME C (DU3HKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3HMUECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIil ypoBeHb) Ha YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Hezelno).

[Tpennaraemslii B mporpaMMe 1o Gpu3uke nepeueHb JadopaTOpHbIX padoT U OMBITOB HOCUT
peKOMeHAaTeIbHBINA XapaKTep, YUUTENb JIeIaeT BbIOOpP MPOBeIeHUs 1a00paTOPHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUaIOIUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®u3uka — Hayka o npupoze. SAsnenus npupoasl. Pu3sndecKue SBICHU: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BelnunHbl. M3Mepenne puznueckux Bennuud. Ouznueckrue npudopsl.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak (u3uka u npyrue ectecTBEHHbIE HAYKH U3Yy4atoT npupoay. EcTrecTBeHHO-HAYUHBIH
METO/1 TO3HAHUs: HAaOJII0IeHUe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKECHHUE TUIIOTE3,
9KCIIEPUMEHT I10 MPOBEPKE TUNOTE3, 00BICHEHUE HAOII0AaeMOoTo0 sBiIeHus. Onucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue mpuOOPHI U MPOoLEAypa NPSMBIX U3MEPEHHUIM aHATOTOBBIM U LIU(PPOBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MajibIX TeJ.

W3mepenue TeMieparypsl Ipy MOMOLIH KUIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYPHI.

ok ownh e

6. IIpoBeneHue uccieqO0BaHUs O MPOBEPKE TUMOTE3BI: JAIBHOCTH MOJNETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeJeHHs 0 CTPOCHHH BellleCcTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYIIBI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOLITHE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBm>xenue yacTuil BemiecTBa. CBsI3b CKOPOCTH ABHKEHUS YACTHI] C TEMIIEPATYpPOH.
BbpoynoBckoe nBmwxkenue, muddys3us. BzaumoaeiicTBue 4acTUI] BEIIECTBA: TPUTSIKEHUE U
OTTaJKUBaHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpuCTaIITHYECKHX ) TeJl. B3auMOCBs3b MEX Iy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHhIX
COCTOSIHUSIX M X aTOMHO-MOJIEKYJIIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHbIX COCTOSTHHM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HabGmionenue sBieHui, OOBSICHSIOMIMXCS MPUTSHKEHHEM WU OTTAIKHBAHHEM YaCTHII

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quameTrpa aToOMa METOZOM PSZIOB (C UCTONB30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexanunueckoe qBrkeHue. PaBHOMepHOE U HepaBHOMEPHOE ABUKeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUH. Pacu€r myTu u BpeMeHU ABUKCHUS.

SIBnenue nnepuuu. 3aKoH UHepUUU. B3auMojeiicTBre Te Kak NpUuYnHa U3MEHEHUS
CKOPOCTH JIBH>KEHHMS Tell. Macca Kak Mepa HHepTHOCTH Teina. [InoTHocTh BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BEIIECTBA.

Cuna xak XxapakTepucTHKa B3auMoaencTBus Ten. Cuia ynpyrocT 1 3akoH ['yka.
W3mepeHue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBlIeHHe TAroTeHus U cuia Tsbkectd. Cuia
TSKECTU Ha Apyrux miaHerax. Bec rena. HeBecomocTs. CnojkeHue cuil, HalpaBJIEHHBIX 110
oaHoil mpsiMoi. PaBHoaelicTByromas cuil. Cuia TpeHus. TpeHue CKOIbXEHUS U TPEHUE TTOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

Haburonenne n3MeHeHus: CKOpoCTH MpH B3aUMOJIEHCTBUU TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue ckOpoOCTH PABHOMEPHOI'O ABMKEHHUS (IIIApUKA B HKHUAKOCTU, MOJEIIN
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
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2. OrmpeneneHue cpeHe CKOPOCTU CKOJIbKEHHUS OpyCcKa WM MIapHuKa MO HAaKJIOHHOM
IIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsHKeHUS (IeopMaliii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJTBI TPEHHUS CKOJIBKEHHUS OT Beca Teya U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenne. CriocoObl yMEHbBIIICHUS U YBEIMUEHUs AaBieHus. J[aBneHnue raza. 3aBUCUMOCTh
JaBJieHUs ra3za oT 00bEMa, Temneparypsl. [lepenada naBneHus TBEPABIME T€JIAMU, KUIKOCTIMU
n razamu. 3akoH Ilackams. ITneBMaTHndeckre ManTuHbI. 3aBUCHMOCTD JaBJIEHUS )KUIKOCTH OT
rinyounsl. ['uapocrarnyeckuit mapagokc. Coobmaromiuecst cocysl. I uapaBindeckue
MEXaHU3MBbI.

AtMmocdepa 3emnu 1 atMocdepHoe napieHue. [IpuunHbI cylecTBOBaHUs BO3YITHON
o6omouku 3emnu. OneiT Toppuuenu. U3mepenne arMmochepHOTO AaBiaeHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBJIeHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr mist usmepeHus
aTMoc(hepHOTro JaBICHHS.

JleticTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeJI0. BeITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaua naBjieHUs KUJIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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6. 3aBHCUMOCTH BHITAJIKMBAIOIICH CHUITBI OT 00BEMA MOTPYKEHHOM YaCTH Tea U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue miuaBaHus Tel: IUIABAHUE WM MTOTPYKEHUE TEJ B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIC OT 00bEMa OTPYKEHHON B )KHUJIKOCTh
YacTH TeJa.

2. OmnpeneneHre BHITAIKABAIOIICH CHIIBI, ICUCTBYIOIICH Ha TEJO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKUBAIOLICH CHIIBL, ICHCTBYIOLICH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, IEHCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B AKUAKOCTh YaCTU TEJIa U OT INIOTHOCTU
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa Uil KOHCTPYUPOBAHKE JIOJKU U ONpeiesieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JDHeEprus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 6J0K, HAKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBeCHS
pbiyara. [IpuMeHeHue npaBuia paBHOBECHUS pbluara K 0J0Ky. «30JI0TO€ MPaBUII0» MEXAHUKH.
KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noteHiuanbHas saeprus. [Ipespamienue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B JPYTOi. 3aKOH COXPAaHEHUS DHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Onpenenenue paboOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUH Teja M0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pa3zgea 6. TensioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU CTPOEHHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE MMOTOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUH BemecTBa. Kpucrammmaeckue u
amop¢Hsbie Tena. OObsICHEHHE CBONCTB ra30B, )KHUIKOCTEH 1 TBEPABIX T HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYeCKOW Teopun. CMauMBaHKE U KallWJUIApHBIE sABIEHUS. TernnoBoe
paciIMpeHue U cxxaTue.

Temnepatypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHUS YACTHUIL.
Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPruu: TeIionepeiaia u
COBCPHICHUC paGOTBI. BI/II[LI TCILIoNCpCaaqn: TCILJIOMPOBOAHOCTh, KOHBCKINA, U3JTYUCHUC.



KommuectBo TeruioTsl. Y neiapHas TEIIOEMKOCTD BellecTBa. TeIio00MeEH U TEIUIOBOE
paBHOBecHe. YpaBHEHUE TEIUIOBOTO OanaHca. [naBieHre u oTBepAeBaHUE KPUCTALTHICCKIX
BEIeCTB. Y AeNbHas TeTuioTa rasienus. [lapoodpazoBanue u koHaeHcanwus. Vicnapenue.
Kunenue. Y nenpHas Teriora mapooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPbl KUTICHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHas TEIJIOTa CTOPAHMUSL.

[Tpuntumner padoTs! TeraoBsix Asuratenei KI1J rermoBoro asurarens. TenmoBsie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
OxJaxJieHne Py COBEPIICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.

©CooNOAELDE
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. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.

13. Mopenu TEIIOBRIX ABUTATENEH.

Jlabopamopuwie pabomul u onvimol.

OMnBITH IO OOHAPYKCHHIO ICUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSDKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITHI IO HAOTIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh JIaBJICHHS BO3/IyXa OT €ro 00bhEMa 1

HarpeBaHUs WA OXJIaKICHUS.

6. IIpoBepka runore3bl JMHEHHON 3aBUCIMOCTH JITUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOmroneHne n3MEeHEHHsI BHYTPEHHEH YHEPTUH TeJla B PE3yJIbTaTe TEIJIoNnepeiadn 1
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, TOTYYEHHOTO BOJOW MPH TEIIOOOMEHE C
HarpeThIM METALTUYCCKUM ITHITUHIPOM.

10. OmpeneneHue yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.

13. Onpenenenue yeapHOM TETUIOTHI UIABJICHUS JIbJIA.

ok wn e

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsioB. B3anMonelicTBre 3apsKeHHbBIX
ten. 3akoH KysoHa (3aBUCHMOCTD CHJIbI B3aMMOZEHCTBUS 3apSDKEHHBIX TEJI OT BETUYHHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuyeckoe nojie. Hanpspk€HHOCTH 3nekTpudeckoro noiis. [IpuHuun cyneprno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJE€MEHTapHbIM 3iiekTpuueckuil 3apsin. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTpUUECKOr0 TOKa. 3akoH /xoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emie. OnbIiT Dpcrena. MarHuTHOE 1ose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpomMarHuTHOM  uHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKU TOK B KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnusie pabomul u onvimot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJIHUKHU U IUDJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH NapauIeIbHOM COCTUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
pa3JelIeHNN.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KonctpynpoBanue U u3y4eHne padoThl dJIEKTPOIBUTATEIISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOe nBuxkeHne. CBoboaHoe najeHue. OmbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChbIO BpamieHus. MomeHT cuisbl. LleHTp TsxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TEjla, INOAHATOIO Hald IIOBEPXHOCTHIO 3CMIIH.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HabmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUH TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOI'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBHXKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHUS OT CHUJIbl HOPMAaJIbHOI'O
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenne paGoThl CHIBI YHOPYTrOCTH IpPU MOABEME TIpy3a C HUCIOJIb30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3ydeHue 3aKkoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxatomue kojeOanus. Beinyxaennsle koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposionbHbIE U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHueCKue BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN TE MO ACHCTBUEM CUJIIBI TSXKECTU U CUJIbI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KojeOaHWM MOABEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VICIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM

CBsI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoHOBEIE CcBOIiCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBas monenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenue n300pakeHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOTO JIyda OT yIJia MaJIeHHs.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCMMOCTH yIJIa MIPEJIOMIICHHSI CBETOBOTO JIyda OT YIJIa MafeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpU MX HAOIIONEHUHM Yepe3 I[BETOBbIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnerter Pesepdopaa u mianerapuas mojaenb aroma. Mojaens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaktuBHbIE mnpeBpanieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHBIX saep. CBsa3p macchl W dHepruu. Peakuum cuHTe3a u neneHus saep. VcrouHuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAOIINKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3allMu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe sl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY 10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (POpPMUPYETCs E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHEIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKPY’KaroIlIel MPUPO/Ie U TOBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAaKTHUYECKOTO HCIOIb30BaHUS PA3IMUHBIX HCTOYHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO o00IIero o0Opa3oBaHMs HAmpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

- MPOSIBJICHUE UHTEpEeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKon
HayKU;

- ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUHUCKHUX YICHBIX--(DH3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4acTHIO B OOCYKJIE€HUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPUSITHE ICTETHUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHUs TEXHOJIOTHM, BAXKHEUILIEN COCTABIAIOLIEN KYJIBTYpBI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH,

5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTyYHA:

- OCO3HaHWE IIEHHOCTU Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI O€30MacHOro TMOBEACHHS Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO
e IpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3allM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLUUAIbHOM HANpaBIEHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- UHTEpeC K MPAKTUYECKOMY H3yUeHHI0 Mpodeccuii, CBI3aHHBIX C (PUBUKOI;

7) 3K0JI0TMYECKOT0 BOCTIUTAHMS

- OpHWEHTAlMsl Ha TpUMeHeHHWe (U3MYECKUX 3HAHWN U1 pelieHus 3amad B o0jacTu
OKpY’Kalolllel Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEICTBUMN
JUTSL OKpYKaloIlEen Cpeibl;

- OCO3HaHHE MI0OATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTeH UX PEIICHNUS;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUH WCCICIOBAHHN W TIPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATeTbHOCTh;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PH3NUECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYI0 CpPEAy, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHUKATHUBHBIE
YHHUBEpCaJIbHbIC yUeOHbIE NIEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN NMPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIeHUS
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU H3YUYCHUH (1)I/ISI/I‘I€CKI/IX SIBJICHUN H
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pELICHHs, BbIOOp Hambosee MOIXOJAIEro ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXHBIN
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DHU3NYECKOTO SBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHMUS,

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIUY WK TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pu3ndecKoi 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPraHHU30BBIBATH JCHCTBHS TIO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IPEUIaraTe IjiaH €€ N3MEHEHMS;

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMMOKY MNpHU peleHHH (QU3NYEeCKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koniy oOyuenuss B 7 kJjiacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  NPSMOJIMHEHHOE),  TpaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBIKEHUE, WHEPLUs, B3aUMOJCHCTBUE TeEJ, PABHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIAMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIIMSHUE aTMOC(EPHOrO IaBIICHHSI Ha XMBOW OpPraHU3M, IUIAaBaHHE PbIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (PU3NIECKHE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJeHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOOUTh (DPOPMYIBI, CBSA3BIBAIOIIME JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepru30BaTh CBOWCTBA Tel, (PU3WUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUsl pblyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXaHMKH,
3aKOH COXPaHEHWs MEXaHWYECKOW DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTYAIMid NMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B -2 1eicTBHA, HWCHOIB3ySd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (DU3NUYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOU (hPU3NYECKON BEIMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(runotesy), pas3inyaTb U HHTEPIPETHPOBATH IIOJYYEHHBIH pe3ysbTaT, HAaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATE X0/ OIbITa U (JOPMYJINPOBAThH BHIBOJIBI,
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEAOBAHHE 3aBUCUMOCTH OJHOM (PM3MYECKOH BEIMUYUHBI OT IPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TPEHUs OT IUIOLIAAu
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJIaBaHMSA TeJ, YCJIOBHI paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), ClEAys MPEJI0KEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMHCAaHUS (B TOM 4HCIE: TMOAIIUIHUKUA, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTh HH(OPMAIMIO O TMpHUMEpax) MPaKTUYECKOro
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKPYXKAaroILEH Cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JINTEPATyPy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MUCbMEHHbIC U YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaIK (PU3NYECKOTO COAEPKAHUs, B TOM 4HCie yOIUYHO /eiaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapar Kypca (QHU3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aZeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb IPYIIIBI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koniy oOydenust B 8 kijacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

MCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)XKCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsil, SJIEKTPUUYECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALIUS (oTBepaeBaHme), KHUIICHUE, TerIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4HciIe (U3NUecKue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSIKCHUE U
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJb MArHUTHOTO TOJS JJIA KW3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHMCHIBATh U3yUCHHBIC CBOMCTBA TET U (PU3NYECCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIUYECTBO TEIUIOTHI, yJelIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO31yXa, JJEKTPHUYECCKUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIONb3yEeMbIX BEJIUYHUH,
0003HauCHHSI M eIUHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBAaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OO0BSICHATh (hr3MYEecKHe MPOLEcChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX MIaroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3NUECKUX ABJICHUH, GPU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3allAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ PeIIeHuUs, IPOBOJUTH PacUEThl U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO pEIIUTh MpU TMOMOIIU (PUINIECKUX
METOJIOB,  MCIIOJNb3ys  ONUCAaHUE  MCCIEAOBaHUS,  BBIICHATH  MPOBEpSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsipHbIE SBJIEHUS, 3aBUCHUMOCTh JaBJIEHHMS BO3JyXa OT €ro o0béma,
TEMIIEPATYpPbl, CKOPOCTH MPOIIEcCca OCTHIBAHUS U HarpPEBAHUS MPU U3ITyYEHUU OT LIBETa
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE 3JIEKTPUUECKUX 3apsi/ioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BH3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMYyJHpOBaTh IPOBEPSiEMbIE MPEIANONI0KEeHUs, COOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢u3MUecCKUX BEIMYUH, CPAaBHUBATh pPe3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU MONEPEYHOIO CEYECHHs M YIENBHOIO COMPOTHBIICHHS BEILECTBA
IIPOBOJHMKA, CWJIBI TOKA, HAYHIETO Yepe3 MPOBOJHUK, OT HANPSDKCHMS HA POBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO U IApaJUIEIBbHOTO COEJUHEHUM MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBINIOJIHATH M3MEpPEHUs, CIEAys



MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHS JIOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArpeBaTeiIbHBIE HIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IETCH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTMUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpasi SBISETCS TMPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

®  WCIOJB30BAThH MPH BBHITIOJHEHNWU yUEOHBIX 33aJJaHUN HayYHO--TIONYJSIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EepKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHHHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenensaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JaYaMH,
CIEIUTh 3a BBHIMOJHEHHEM IIJlaHa JEHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HCIYCKAaHHWs M IOTJIOIIeHUs, anb(pa-, Oera- U ramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
IBUKEHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBUIKEHHE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXX€HUE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
[0 OINKCAHUIO HUX XApPaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUHA B OKpY’KaroeM Mupe (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKHE BOJIHBI, IIyHaMH, 5XO, LBETa T,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
NEeiCTBUE PaIMOaKTUBHBIX M3IYYSHH HA OPraHWU3M 4YeJIOBEeKa), IPHU ATOM MEepPEBOAUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpEeIHSss U MTHOBEHHAasl CKOPOCTh Tejla IMPU HEPABHOMEPHOM JABM)KEHUH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIA YINPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMATIbHASI SHEPTUS TeNa, MOAHITOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCKast
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MTOKA3aTelb NPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUNH;

XapaKkTepru30BaTh CBOMCTBA Tell, PU3UUECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHIUI CYNEPHO3ULUN CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaXEHUS U TMPEIOMIIEHHS CBETa, 3aKOHbI COXPAHEHHUS 3apsAJ0BOr0 HU
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEAKIUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATb  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYETBl W  OICHMBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT Macchl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOICHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB W3IYYCHHUs): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BeIMUMHBl ((POKYCHOE pACCTOSTHUE COOMparoleil JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJYYCHHOW 3aBUCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIUMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpEHUs, clenys NPeasIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaYEHHUE BEJIUYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENel: MarepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUU y4yeOHO--
IPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMbI JUISl TOCTPOCHUS M300paKeHHUM B IJIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHHsI 3JI0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(pOpMALMM Ha OCHOBE HUMEIOLIMXCS 3HAHUA H
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM MOHATUHHBINA amnmapar u3y4yaemoro pasaena (U3uKd U
COTPOBOXKAATh BBICTYIUIEHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

HanpasJsienust
BOCIIUTATEJILHOM
IeATeJHLHOCTH

11

1.2

®dusuka - HayKa o MPUPOe

dusznyueckne BeININHBI

bubmuorexa [JOK
https://m.edso0.ru/7f416194

bu6nmoreka [JOK
https://m.edso0.ru/7f416194

IIposiBnenue
UHTEpeca K
UCTOpUU U
COBPEMEHHOMY
COCTOSIHUIO
poccuiickon
bu3znuecKoil HayKu;

Bocnpusitue
JCTETUYECKUX
KaueCTB
¢du3nyeckoil HayKu:
€€ TapMOHUYHOTO
IIOCTPOEHH,
CTPOrOCTH,
TOYHOCTH,
JJAKOHUYHOCTH;

1.3

EcrecTBeHHOHay4HBIN
METO/]T TO3HAHUS

bu6mmorexa [IOK
https://m.edso0.ru/7f416194

Oco3nanue
[IEHHOCTH
¢buznyueckoil HayKu
KaK MOIITHOTO
WHCTPYMEHTA



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

MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
Ba)KHEHIIICH
COCTAaBJISIONIEH
KYJIbTYpHI;
pa3BUTHE HAYYHON
JIF0003HATENIBHOCTH,
HWHTEpeca K
HCCIIeI0BATEIbCKOM
JEeITEIbHOCTH;

Hroro no pasaceiny

6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 Crpoenue BeniecTBa

bu6nmoreka [JOK

https://m.edso0.ru/7f416194

Opuenranus Ha
MIPUMEHEHHE
(bU3UIeCKUX
3HAHUN I
perieHus 3aaad B
obnactu
OKpYy>Karolen
Cpenbl,
IJIAHUPOBAHUS
MOCTYTIKOB U
OIICHKU WX
BO3MOYKHBIX
MHOCJIENCTBUN I
OKpYy>Karoleu
Cpelibl;



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

2.2

2.3

JIBrkeHue u
B3aUMOJICUCTBUE YaCTHUII
BeIIecTBa

ArperaTHble COCTOSHUS
BeIeCTBA

bubmuorexa [JOK
https://m.edso0.ru/7f416194

bu6nmoreka [JOK
https://m.edso0.ru/7f416194

Crpemnenue
aHATM3UPOBATh U
BBISIBJIATD
B3aHUMOCBS3U
TIPUPO/IBI,
oO1iecTBa u
SKOHOMHKH, B TOM
YHCIIC C
HCIIOJIb30BaHUEM
buznveckux
3HAHWH; OIICHKA
CBOUX IEHUCTBUU C
y4€TOM BIIUSHUS Ha
OKPYKaIOIIYIO
cpeny, BO3MOKHBIX
rJ100aJIbHBIX
IMOCJICICTBHI.

AKTHUBHOE y4yacTue
B pEIICHUHN
MPAKTUYECKUX
3aja4 (B paMKax
CEMBbHU,
o0OpazoBaTenbHON
OpraHu3alu,
HAaCeJIECHHOTO
MyHKTa, POJTHOTO
Kpasi)
TEXHOJIOTUYECKON U
COLIMAJIBHOU
HaIpaBJIEHHOCTH,



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

TpeOYIOIIHNX B TOM
quclie u
(bU3nIECKUX
3HAHUM;

Hroro no pazneny

5

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl

3.1

MexaHuueckoe IBMKEHUE

bu6mmoreka [IOK

https://m.edso0.ru/7f416194

NHurepec
PaKTUYECKOMY
M3YYEHUIO
npodeccui,
CBSI3aHHBIX C
(hu3uKON;

3.2

HNuepuus, Macca, IIOTHOCTD

bu6mmoreka [IOK

https://m.edso0.ru/7f416194

IToBeIIIEHHE
YPOBHS CBOEH
KOMIICTCHTHOCTH
yepes
MPaKTUYECKYIO
JIeSITEILHOCTh

3.3

Cuna. Bune! cun

14

bu6nmoreka [JOK

https://m.edso0.ru/7f416194

[ToTpebnoCTh B
(dbopMUpOBaHUH
HOBBIX 3HaHUH, B
TOM YHCIIE
¢dbopmynupoBaTh
UJIeH, TIOHSTHSI,
TUTIOTE3BI O
(bU3UIECKUX
o0BeKTax u
SIBIICHUSIX



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

Hroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

21

4.1

4.2

Hasnenue. [lepenaua
JABJICHUS TBEPIBIMU
TeNaMH, JKUAKOCTIMH U
razaMu

JlaBiaeHue KuIKOCTH

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmorexa [IOK
https://m.edso0.ru/7f416194

Crpemnenue
aHAIIM3UPOBATH U
BBISIBIISITH
B3aMMOCBSI3U
TIPUPO/IBI,
oO1iecTBa u
KOHOMHKH, B TOM
qHCIIe C
HCIIOJIb30BaHUEM
buznuecKux
3HAHUU

IToBhIilICHHE
YPOBHS CBOEH
KOMIICTCHTHOCTH
yepes
MPAaKTUYECKYIO
JIeITEILHOCTh

4.3

ATMochepHoe 1aBiieHHE

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

OreHKa CBOUX
JNENUCTBUN € yUETOM
BIUSIHHS Ha
OKPYKAIOIIYIO
cpeny, BO3MOKHBIX
r100aIbHBIX
MMOCJIEICTBUI

4.4

JlelicTBuE ®KUJIKOCTH U Ta3a
Ha IOTPYKEHHOE B HUX TEJIO0

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

NHrepec
MIPAKTHYECKOMY



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

U3Y4YCHUIO

npodeccui,
CBSI3aHHBIX C
buzuKon
Hroro no pazgeny 21
Pa3znea 5. Pabora u MOIIHOCTH. JHEPrust
Oco3HaHue
[IEHHOCTH

5.1

5.2

5.3

Pabora 1 MoIHOCTH

[IpocTeie MexaHU3MBbI

MexaHnueckas SJHeprus

Hroro no pazaeny

12

bubmuorexa [JOK
https://m.edso0.ru/7f416194

bu6nmoreka [JOK
https://m.edso0.ru/7f416194

bubmuoreka [JOK
https://m.edsoo0.ru/7f416194

¢bu3nveckoil HayKu
KaK MOIITHOT'O
MHCTPYMEHTA
MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUSA
TEXHOJIOTHH,
BaKHEHIIICH
COCTaBJISIOIIEH
KYJIbTYpbI
Passutne HayuyHOU
JIF0003HATEIIBHOCTH,
WHTEpeca K
HUCCIIE0BATEILCKOM
JeATeIIbHOCTH

[lennoctHOE
OTHOILIEHUE K
TOCTHKEHUSIM
POCCHUICKUX
y4€HBIX (HU3UKOB



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

12




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanpasJsienust
Ne HaumenoBanue pa3jaesioB (undposbie) .
KonTpoabubie IIpakTuueckue BOCIIUTATEJILHOM
n/n H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI AeATeIbHOCTH
pecypcbl
Pa3gen 1. TensioBbIe IBJICHUS
Passurne HayuHOU
. 0003HATEIILHOCTH
CrpoeHnne u CBOMCTBA bubaunorexa [IIOK ’
11 7 HMHTEpEca K
BEIIECTBA https://m.edsoo.ru/7f4181ce .
HCCIIEI0BATENbCKOM
JesITeIbHOCTH
Bocnpusitue
ACTETUYECKUX
KauecTB
M3UYECKON HAYKH:
12 T 21 1 5 bubnmorexa LIOK (b K
. €IJIOBBIE MTPOLIECCHI €€ TapMOHUYHOTO
P https://m.edsoo.ru/7f4181ce P
MMOCTPOEHUS,
CTPOrOCTH,
TOYHOCTH,
JTAKOHUYHOCTH
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
PasButne HayuHOU
DIIeKTPUUECKHE 3apsiIbl. 0003HATEIEHOCTH
21 3 P P 7 1 bubmmoreka [JOK ’
. apspKEHHBIE TeJla U UX MHTEpeca K
p N https://m.edsoo.ru/7f4181ce P .
B3aUMO/ICCTBUE HCCIIEI0BATENbCKOM

ACATCIIBHOCTHU



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

2.2

2.3

IMocTossHHEBIN
AJIEKTPUICCKUN TOK

MaruuTtHbIe SIBJICHUS

20

1.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f4181ce

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

NHurepec
MPAKTUIECKOMY
U3YUCHUIO
npodeccui,
CBSI3aHHBIX C
buzukoit

Oco3Hanue
LIEHHOCTH
buznueckoil HayKu
KaK MOIIIHOT'O
WHCTPYMEHTA
MMO3HAHMS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJISIOLIEH
KYJIbTYpPBI

2.4

DneKTpOMarHuTHas
WHAYKIHS

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

AKXTHBHOE ydacTue
B pPCIICHUU
MPAKTUYECKUX
3aja4 (B pamMKax
CeMbH,
00pa3oBaTenbHOM
OpraHu3aIlvH,
HACEJIEHHOTO
MYHKTa, POJTHOTO
Kpasi)
TEXHOJIOTUYECKON U
COLMAJIbHOU



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

HAaIPaBJICHHOCTH,
TpeOyIOLIMX B TOM
qucIe u

bu3HUECKUX
3HaHUH
Hroro no pazneny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 14.5

[10 [TIPOT'PAMME




9 KJI

Ne
n/n

Pazne

ACC

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

1 1. Mexannueckue siBJeHHUS

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbIE

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Hanpasienust
BOCIIUTATEJILHOM
AeATEJHLHOCTH

11

MexaHn4ecKoe NBHKEHUE U
CoCco0Bl ero OMUCaHus

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

AKTHUBHOE y4yacTue
B PEIICHUHU
MPaKTUYECKUX
3az1a4 (B paMKax
CEMbH,
o0pa3oBaTenbHOI
OpraHu3aIui,
HACEJIEHHOTO
MYHKTa, POJHOTO
Kpasi)
TEXHOJOTHYECKON U
COLMAITBHOM
HaIlpaBJIEHHOCTH,
TpeOYIOMINX B TOM
YHUCIIE U
buznyecKuX 3HAHUMA

1.2

B3aumonelictBue Tei

20 1

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

HNHurepec
PaKTHYECKOMY
U3YyYEHHIO
npodeccuti,
CBSI3aHHBIX C
buznkon



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

1.3 3aKOHBI COXpPaHCHUS

Hroro no pasaceiny

10

40

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bocnpusarue
3CTETUYECKUX
KauecTB
(bU3UYECKON HAYKH:
€€ TapMOHUYHOTO
IIOCTPOEHUS,
CTPOrOCTH,
TOYHOCTH,
JTAKOHUYHOCTH;

Pa3zgen 2. Mexann4yecKue KOJe0aHUA U BOJTHBI

2.1 Mexauunueckie KojiecOanms

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bocnpusitue
3CTETUYECKUX
KauecTB
du3nUecKoil HayKu:
€€ TapMOHUYHOT O
IIOCTPOEHUS,
CTPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH;

Mexannueckue BOJHBI.

2.2
3ByK

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

PasButne HayyHOU
JIF0003HATEIIFHOCTH,
WHTEpeca K
HCCJIeI0BATEIbCKOM
JIeSITeIIbHOCTH

Hroro no pasgeny

15

Pa3nes 3. DinekTpoMarHuTHOE MoJIe M 3J1eKTPOMATHUTHBIE BOJIHbI



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

3.1

BHGKTPOMaFHI/ITHOC I10JIE 1
OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

Pa3znen 4. CBeToBbBIC SIBJEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hurepec
PaKTUIECKOMY
U3YUYCHHIO
npodeccui,
CBSI3aHHBIX C
buzuKoit

4.1

3aKOHbI PaCIpPOCTPAHEHUS
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

[Ipu3nanue cBoero
IpaBa Ha OLIMOKY U
TaKOro e IpaBa y
JPyroro 4ejoBeKa

4.2

JIuH3BI M ONTHYECKHE
pubopsI

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

DopMHUpOBaHUS
KYJBTYPBI 310POBBS
¥ SMOIIMOHAIILHOTO
OJ1aronoay4us:
OCO3HaHUE
LIEHHOCTH
6e3omacHoro obpasza
KH3HU B
COBPEMEHHOM
TEXHOJIOTHIECKOM
MHUpe

4.3

Pasnoxxenue Oenoro csera B
CIICKTP

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Oco3nanue
[IEHHOCTH
buznyeckoil HayKu
KaK MOIITHOTO
UHCTPYMEHTA



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

Hroro no pazneny

Pa3gen 5. KBaHTOBLIE IBJICHUSA

15

MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJISIIONIEH
KYJIbTYpbI

5.1

5.2

I/ICHYCKEIHI/IC H IIOI'JIOIIICHHUEC
CB€Ta aTOMOM

Crtpoenue aTOMHOTO sijipa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bocnpusarue
ACTETUYECKUX
KauecTB
¢bu3nueckoil HayKu:
€€ rapMOHUYHOIO
IIOCTPOEHHH,
CTPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH

Oco3Hanue
BaKHOCTH

MOp AJIBHOBTUYCCKUX
HpI/IHIII/IHOB B
JIEATEIbHOCTH
y4€HOTO

5.3

S nepHbie peakuuun

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

I"'oTOBHOCTH K
AKTHBHOMY
YYacTHIO B
00CyXIeHUU
00IIEeCTBEHHO-



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

3HAYUMBIX U
ATHYECKUX
npo0Jem,
CBSI3aHHBIX C

MPAKTUYECKUM
MIpUMEHEHUEM
JTOCTHIKCHHUH
bu3uKu
Htoro no paznemny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IaK0IINIT MOAYJIb
IlenHnoctHOE

[ToBTOpEeHME M 000OIIEHNE
6.1 coliep>kaHus Kypca GU3NKu 9
3a 7-9 xnacc

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102

27

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4ab

OTHOUIECHUE K
JOCTHKEHUSIM
POCCHUHCKHX Y4EHBIX
¢u3uKoB



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

IHOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
0 T
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3uka — HayKa 0 IpUpo/ie.
1 VK PP 1 https://www.yaklass.ru/
SIBnenus npupobl
2 duznUeCKUe SIBICHUS 1 https://www.yaklass.ru/
dusnuecKkre BeTUYUHBI U UX
3 1 https://www.yaklass.ru/
U3MEPEHUE
VYpok-uccnenoranue "M3mepenue
TEeMIIePaTyphl MPU TOMOIIIH
4 PatypRLIP B 1 1 https://www.yaklass.ru/
XKHUJIKOCTHOTO TEPMOMETpA U
JaT4ruKa TeMIepaTypbl”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 0 A q})ﬂl . 1 bubmuorexa [JOK
nucanue PU3NYECKUX SIBJIICHUM C
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
TUIIOTE3bI: JAILHOCTh MOJIETA
6 IapHKa, TYIIEHHOTO 1 1 https://www.yaklass.ru/
TOPU30HTANILHO, TEM OOJbIIIE, YeM
OosbliIe BICOTA ITycKa"
CrpocHue BemecTBa. OIbBITHI,
7 P B 1 bubnmnoreka [JOK
OKa3bIBAIOUIUE JUCKPETHOE
A T UICKD https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bubnmuotexa [JOK
8 JIBr>KeHre YacTHI BEIECTBA 1 h

https://m.edsoo.ru/ff0a013e



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff09f72a
https://www.yaklass.ru/
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HAOJIIOIEHUIO TEILIOBOTO https://www.yaklass.ru/
paCIIMPEHHS Ta30BY
10 ArperatHbie COCTOSIHUS BEIIECTBA https://www.yaklass.ru/
Oco0OeHHOCTH arperaTHbIX
1 cocTossHUA Boabl. O00O0IEHHE 10 bu6mmoreka [IOK
pasneny «llepBoHadanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUHU BEUIECTBAY
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKECHUSA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnuoreka [IOK
MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInoTHOCTE B TBa. Pacu
16 M;I:CI)I 210061)231; (T:eJIZ n;l ZFZT Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaboparopHnast pabota
17 «Ompenenenne IOTHOCTH TBEPIOTO https://www.yaklass.ru/
TeIay
18 Pemenue 3anau mo teme bubmuorexa [JOK
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuna xak XapakTepuCTHKa
19 B3aumoeincTeus ten. Cuna https://www.yaklass.ru/

ynpyroctu. 3akoH ['yka



https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a123c
https://www.yaklass.ru/

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PaCTSHKCHHS

20 https://www.yaklass.ru/
(medopmanium) Mpy>KUHBI OT
MIPUJIOKEHHOM CHUITBD)
21 SBnenue Tarorenus. Cuna TSHKECTH https://www.yaklass.ru/
C .
22 waccoft exa, Bec tena. Pecr biorera LLOK
e ' " https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cuiia TsKecTu
C .
s | S e e
PAicTep https://m.edsoo.ru/ff0al502
IJIaHeT
bu6mmoreka [IOK
24 nu .
3mepetiie i, JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
ee Tea. HEBeeoMocth https://m.edsoo.ru/ff0al778
C
26 H::l'([) X;ii:;g;ixn?: ’ HOU MPpAMOM bubmorexa LIOK
p - a p ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOmAs CHIT
P
27 | cieHie f AT TTO TEME N https://www.yaklass.ru/
PaBHopelicTByIOIIIAs CHIT
Cuna TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
28
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
2 zal(s)ucmzocmocnfm Tpe:I/I}Ie BuGmiorexa LIOK
KOJIBKCHHUS OT CHJIBI JaBJICHUS U
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAFOIIHXCS
ITOBEPXHOCTEW
30 Pewrenue 3anau Ha onpeneneHue



https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJECHCTBYIOIIEHN CHJIIbI

Pemrenue 3agau mo remam: «Bec
tenay, «['paduyueckoe n3ooOpakeHue

bubmuoreka [JOK

31 cuiy, «CUsl», https://m.edsoo.ru/ff0alde0
«PaBHOZIEHWCTBYIOIIAS CUI»
KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBUKCHHEY,
32 «Macca, mI0THOCTBY, «Bec Temay, https://www.yaklass.ru/
«['paduueckoe n3odpakeHNe CUID»,
«Cubi»
JaBnenue. CriocoObl yMEHbBIICHUS U bubmuorexa [JOK
33
YBEJIMYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 i:[[aBneHHﬂ rasa oi 00BéMma bubmorexa [JOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBiaeHHS TBEPABIMU
35 TeJII;MHH )KE)I[KOCT?IMI/I " Ir)leS,aMI/I. bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans
aBJICHUE B YKUJIKOCTH U Tra3e
36 fBISBaHHOG ﬂeﬁ:TBHeM CHJIBI ’ bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau o teme «/laBnenue bubmuorexa [JOK
B JKUIKOCTH U rase. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobuatommecs cocyrer https://m.edsoo.ru/ff0a2970
39 I'mapaBnmaeckuii mpece Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopurHeBoit https://www.yaklass.ru/



https://m.edsoo.ru/ff0a1de0
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://www.yaklass.ru/

JKUIKOCTHBII HAcOC

AtMocdepa 3emin ¥ IPUIUHBI €€ bubmuorexa [JOK
41
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bubmumoreka [IOK
nasnenusi. OnbiT Toppuuerum https://m.edsoo.ru/ff0a2da8
3
“ 2BI/IZI/IMO(())TI> aTzaoocq)e[;Horoo . BuGmmorexa LOK
BJICHUS OT BBICOTHI H BHEM
8 AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapometp-anepounn. AtmocdepHoe bubnnoreka [JOK
45
JaBIICHHE HA Pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
P "
46 CLLICHHE SAILAH TIO Teme " https://www.yaklass.ru/
ATMmocdepHoe naBiieHne
v | e
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGopatopHnas pabora
48 «OmnpeneneHue BhITAIKUBAIOIIEH bu6mmoreka [JOK
CHJIBI, JICHCTBYIOIICH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH)
JlaGopatopHast paboTa 1o Teme
o | e e
a . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B HJIKOCTh YaCTH
Tema»
b K
50 [1naBanue Ten Homorexa LO

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win

51 KOHCTPYHUPOBAHHE JIOAKH U 1 https://www.yaklass.ru/
oIpeJieNieHue e€
rpy30n0abEMHOCTH"
Pemenue 3agau no remam:

59 «IInaBanue cymos. bu6mmoreka [IOK
BoszayxormaBanue», «JlaBincHue https://m.edsoo.ru/ff0a3654
TBEPABIX T, )KUAKOCTEH U Ta30B»
KonTponbhas padota no teme

53 «JlaBiieHHE TBEP/BIX TEI, https://www.yaklass.ru/
KHUJKOCTEH U Ta30B»

bu6mmoreka [IOK
>4 Mexamirieckas pabota https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EnuHuIEI MOLIHOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0a3f82

Ypok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BHBAaEMOI1 ITpH 1 https://www.yaklass.ru/
noabEMe 1o jgecTHuue"

57 [Ipocteie MexaHu3MBI. Pryar. https://www.vaklass.ru/
PaBHOBecHE cun Ha peiyare
Poruaru B TexHuke, ObITY U

58 npupoje. JlaboparopHas padota 05 bubnuoreka [IOK
«MccnenoBanne ycuoBuii ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIuara
Pemenue 3agau no reme «Y cioBus bubnmnoreka [JOK

59
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6

60 KoaddummeHT mone3Horo AeicTBUs 0.5 https://www.yaklass.ru/



https://www.yaklass.ru/
https://m.edsoo.ru/ff0a3654
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://www.yaklass.ru/

Mexanu3ma. Jlaboparopuas pabora
«3mepenue KII/ naknonHoM
TUTOCKOCTH

61 Pemenue 3amau no reme "Pabora, 1 bubmuoreka [JOK
MotHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
M .
62 KI:I){{:;{I/II/I‘?:CCI?;; I/:I) I;ZPTZI{H najgbHas 1 bubmmorexa LIOK
i https://m.edsoo.ru/ff0a4252
SHEPTUs
63 3aKOH COXpaHEHUsI MEXaHUYECKOU 1 bubnnoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMEeHTaIbHOE OIpeIeIICHHE
64 HISMEHCHITE KHHVGTH%CKOﬁ " 1 1 https://www.yaklass.ru/
MMOTEHIIMAIBLHON SHEPTHUU TIPH
CKaTBIBAaHUHM TeJIa 110 HAKJIOHHOU
IJI0CKOCTH"
K 0
65 OFTPOIILHAT pabOTA HO TEME 1 https://www.yaklass.ru/
«PaboTa 1 MOIIHOCTh. DHEPTHUS
P i . Pa6
66 Teelice:f:;:igl")r(;ie '3\/[21?1}(1:1/111601(06 1 bubnuorexa LIOK
| https://m.edsoo.ru/ff0adee6
JIBIOKCHUE
P i . Pab
6 rexerawm o reve "Mlantene 1 bitnorera LIOK
N . " https://m.edsoo.ru/ff0a4ffe
TBEPJBIX T, )KUJIKOCTEH U Ta30B
PezepsHblii ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa. 1 https://www.yaklass.ru/
MomnocTtb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://www.yaklass.ru/

[NPOT'PAMME




8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYCHUSA
padoThI padoThI pecypcel

OCHOBHBIE TOJI0XKEHUS

1 MOJIEKYJIAPHO-KMHETUYECKOM 1 bubmuorexa [JOK
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 https://www.yaklass.ru/
Mogenu TBEPIAOIO, KHUIKOTO U

3 ra3§06pa3H01;H0 COCTO?III{II/If/'I 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHMH BEILIECTBA HA OCHOBE 1 https://www.yaklass.ru/
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOU TEOpHH

5 Kpucrannuueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530

7 TenioBoe paciimpeHue u cxxarue 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMIiepaTypbl

8 CO CKOPOCTBIO TEIIJIOBOTO JIBUKECHUS 1 https://www.yaklass.ru/
JaCTHI]

9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a540e
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M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe

1 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPUAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomnnuectBo TeruioTel. Y aenbHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabora

14 "HccnenoBanue siBJICHUS bu6mmorexa [IOK
TEII000MEHa MPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HEOBXOMOTO i HATpEBAHN https://www.yaklass.ru/
TeJa U BBICISIEMOTO UM IIPU
OXJIQXKICHUH
JlaGopaTopHnas pabota

16 "Ol'IpIe),Z[eJ'II;HI/Ie I;IHCHLHOﬁ bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus ToIMBa. Y aenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJ. Y AeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

Jlaboparopnas pabota

19 "OnpeneneHue yaeabHON TeIIOThI bubmorexa HOK
. https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbAA
20 [TapooOpazoBanue U KOHACHCAIHS. bubmumoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kuneunue. Y nensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
21 Safs)ncm\iocm TeMHepaTyII[)LI ’ Bubmorexa LIOK
https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOC(EPHOTO
JABIICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
99 pabota "Onpenenenue bubnnoreka [JOK
OTHOCHTEJIbHOM BJIQKHOCTH https://m.edsoo.ru/ff0a7628
BO3yXa"
23 Pemtertvie 33zt Ha OIpe/ICHCHIe https://www.yaklass.ru/
BJIAKHOCTH BO3/1yXa
[TpuHIUIIBI paOOTHI TEMJIOBBIX
24 nsurareneii. [laposas TypOuHa. https://www.yaklass.ru/
JIBuraTenb BHYTPEHHETO CTOPAaHUS
KII/I TermoBoro nBurarensi.
25 Tenﬁomﬂe )_'[BI/Il"a”J[leJ'II/I 1 3aIluTa bubmmoreia LIOK
o https://m.edsoo.ru/ff0a7c7c
OKpY>KaloIei cpebl
26 3aKOH COXpaHEHUs U MPEBPAILCHUS https:/Awww.yaklass.ru/
SHEPTHH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOIBHOU paboTe
97 1o Teme ""TerioBbIe SIBICHUS. bubmuorexa [JOK

N3meneHune arperaTHbIX COCTOSIHUI
Berectna"

https://m.edsoo.ru/ff0a83f2
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KonrponsHas pabora o Teme

28 "TeruioBble aBieHus. Mzmenenue Bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellleCTBa
29 DUeKTpH3ALlS T, 183 posa https://www.yaklass.ru/
JIEKTPUUYECKUX 3aps/IOB
VYpok-uccienoBanue
30 "DeKTpU3aIus TeJa HHAYKIIUCH 1 https://www.yaklass.ru/
IIPY COIPUKOCHOBEHUU"
31 B3aumopeiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUYECKOe MoJIe.
32 HanpsikeHHOCTD 3J1€KTpUYECKOro bubnnorexa [HOK
1015t TIpUHIUTT CYTIEPIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpudeckux 3apsoB.
33 DneMenTapHbiii 3apsia. CtpoeHune https://www.yaklass.ru/
aTroma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIICKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUe bu6mmoreka [JOK
CBOMCTB DJIEKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCSCKUH TOK, YCIOBHS €ro
36 CyHIGZﬁBOBaHI/H[. I/ICT(ZIIIHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-nccueponarue "Jlefictane https://www.yaklass.ru/

QJICKTPHUYCCKOI'O I10JIA Ha
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MIPOBOJIHUKYU U JUAICKTPUKU"

DJIEKTPUYECKUI TOK B METaslIax,

bu6mmoreka [IOK

39
KUJIKOCTAX U ra3zax https://m.edso0.ru/ff0a9838
35 )

40 fieTpIiecKas fetb  ee https://www.yaklass.ru/
COCTaBHbIE YaCTH

" ?I;I/ma TOeKa. EJ:Ia(Sc;paToplz)a;zl paioTa s Butmnorexa LOK

HUE U PETYIUPOBAHU .
SMep | perytip https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

42 Bonsr™merp. JIaboparopnast pabota 05 bubnnorexa [JOK
"U3MepeHue U peryIupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

. S]OHpOTI/IBJ'IeHI/Ie IIPOBOJIHUKA. BuGmorexa LOK

ACIIBHOE COHPOTHBICHHE https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
44 "3aBUCUMOCTB JIEKTPUYECKOTO . Bu6morexa LIOK
MPOTHBIIEHUS TPOBO/IHUKA OT €T
conpo © POBOA OTEro https://m.edsoo.ru/ff0aa738
JUTMHBI, TUIOIA/TN TIONEPEYHOTO
ceueHus u marepuana”

. 3aBUCUMOCTh ;I/IJ'ILI Tglca oT BuGmorexa LOK
HETIPIDICCIIE, JAROH TMa otk https://m.edsoo.ru/ff0aad4a
y4yacTKa LenH
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmorexa LIOK

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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IlocnenoBaTenbHOE B napajjicJIbHOC

47 https://www.yaklass.ru/
COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
MpaBUJIA CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK
48
NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHas padora "IIpoBepka
IpaBuIa JJIsg CUWIbI TOKA IIPU bubmumoreka [IOK
49
napauie]IbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3ucropos"
P
5 saconn Ova s prsmnoro Eumorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOJHUKOB
Pa6
51 3J?eI(<)TT aHI/IIIZ:iT)I:OOE(T)Za 3aKkoH bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
J1ab 0
52 "gnogaZiEEIiz ng;;abl Y MOLIHOCTH Bubmrorexa HOK
bed P \ B https://m.edsoo.ru/ff0ab3e0
3JIEKTPUUECKOTO TOKA
DNEeKTpUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka K KOHTPOILHOM paboTe
"9 X
1o Teme "DIIEKTPHUYECKHUE 3apsiIbl BuGmiorexa [IOK
54 3apspKeHHBIC Tela U UX

B3auMozaecTBus. [1oCTOSHHBIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0aaa58
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KonrponsHas pabora o Teme
"DneKTpuuecKue 3apsbl.

55 3 . o Te bu6mmoreka [IOK
apsDKEHHBIE Tejla U UX
P N . https://m.edsoo.ru/ff0abea8
B3auMoaercTBusa. I1ocTosTHHBII
AJIEKTPUYECKUMA TOK"
ITocTosTHHBIE MAaTHUTEI, UX
56 N https://www.yaklass.ru/
B3anUMOJENCTBUE
VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
57 . " 1
IIOJIEN TTOCTOSIHHBIX MATHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaruuTHoe 1oJie
58 3 bu6mmoreka [IOK
€MJIA ¥ €r0 3HAUECHHUE IS KU3HU
a https://m.edsoo.ru/ff0acOba
Ha 3emiie
OneIT Opcrena. MarHuTHoOE MoJjie
59 peten M bu6mmoreka [IOK
3JIEKTPUYECKOr0 TOKa Marsuraoe
p https://m.edsoo.ru/ff0acld?2
T0JIe KaTyIIKH C TOKOM
[IpuMeHeHue >EeKTPOMarHiuToB B
60 texHuke. JJaboparopnas pabora 05 bubnnorexka [JOK
"H3ydeHue NeicTBUS MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JIs1 HA MPOBOJAHUK C TOKOM"
DNEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucmonp3oBanue
JJIEKTPOABUTATENIEH B TEXHUYECKUX
61 Iz bu6mmorexa [IOK
CTPOMCTBAX U Ha TPAHCIIOPTE.
yerp p p https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI eKkTpoBUraTesns"”
OmnbrTer @apanest. 3akoH
62 ANEKTPOMArHUTHOW MHITYKITHH. https://www.yaklass.ru/

IIpaBuio Jlenna



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

Onexrporereparop. CriocoObl
MOJTYYCHHUS DIICKTPHUECKON

63 SHEPIrur. DIIEKTPOCTAHIIMU Ha 1 https://www.yaklass.ru/
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTHH
[ToaroroBka K KOHTPOJILHOU paboTe
64 1o TeMe "DIIEKTPHUECKUE U 1 https://www.yaklass.ru/
MarHuTHBIC SBICHUS"
KonTponbras pabora mo teme
65 "SHGTIprHqGCKEIe Y MarHUTHBIC 1 bubmmoreia LIOK
| https://m.edsoo.ru/ff0acb14
SIBJICHHS
PesepBHbIii ypok. Pabora ¢
66 TeKCTpaMI/I H(le')FCMe "TemioBbie 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0acc5e
SIBJICHHS
PesepBHbIii ypok. Pabora ¢
67 TeKCTpaMH ngl')reMe "I[TocTostHHBIH 1 bubmmorexa LIOK
— https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
PezepeHbiii ypok. Pabora ¢
68 TEeKCTaMu 110 TeMe "MarHuTHbIE 1 https://www.yaklass.ru/
SIBIICHUSA"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



https://www.yaklass.ru/
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl

M .

1 CRAHIICCIOT ABIDICHHC 1 https://www.yaklass.ru/
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bu6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMonuHeHOe

4 nBrkeHue. CpeHssi 1 MTHOBCHHAs 1 https://www.yaklass.ru/
CKOPOCTH

5 [IpssMonnHeITHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHYKCHUSI. 1 https://www.yaklass.ru/
I'paduk ckopoctu
JlaGopaTtopHnast pabota
"OmnpezeneHne YCKOpEHus Teja npu bubnuoteka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKCHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

3 CBobOonHoe nageHue Tei. OnbIThI 1 https://www.yaklass.ru/
lanunes
PaBHOMEpHOE IBHKEHUE TIO BuGmiorexa [IOK

9 okpykHocTH. [lepron u yacrora 1

oOpamienus. JIuneinas u yriosas

https://m.edsoo.ru/ff0ael76
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CKOPOCTHU

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
1 IIepssiit 3axk0oH Hprotona. Bektop bubmuoreka [IOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHozelicTByOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuorexa [JOK
Cynepro3uuus CHi https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [HOK
3akoHOB HproToHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 C .3 I
113 YUPYFoCTH. Saxon & yka https://m.edsoo.ru/ff0aeca?
16 PemeHe sazat 110 Teme «Lia https://www.yaklass.ru/
YIPYTOCTH
Jlab 0
17 «SHOpaT?IpiT F::(l OTTI;C1 ™ Brbmiorexa LIOK
PEACIICHHE HECTROC https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [IOK
1
8 Cuua Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JI
R R — Bumorexa LIOK
PEACIICHHE K09 . e https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
. Eet}noelznz 3?321at1an0 TeMjc"3aKé)HB; BuGmorexa LIOK
proTOHA. CHt 1. Cu
; YIpyr https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK
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TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
naIeHUs

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT TPaBUTALIMOHHOTO LIEHTPA https://www.yaklass.ru/
(Conneunas cucrema). ["anmaktuku"
Pemenwne 3agau mo teme "Cuna
24 TSDKECTH U 3§KOH BCEMHPHOT'O bubmmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 Tieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOGCom0THO TBEPAOE TEIO. bubnnorexa [JOK
PaBHOBecue TBEPIOro TEA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIllCHHS

27 Mowment cuiibl. LleHTp TsprecTn https://www.yaklass.ru/

28 Pemenne 3agau mo teme "MoMeEHT bu6nmoreka [JOK
cuibl. LleHTp TspxecTn" https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON paboTe

29 o ?eMe "MexaHquPCKoe )IBI/II:))KCHI/IG. bubmmorexa [OK

. https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas padora mo teme
30 "MeszquCKfe IBIDKEHUE. bubmmorexa LOK
3 https://m.edsoo.ru/ff0b06ec
BzaumopetictBue Ten"
HNmnynsc Tena. UMITynsc CUIIBL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnnorexka [HOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

32 Pemienne 3agau mmo teme "3akoH bu6mmoreka [JOK
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COXpaHEHHUs UMITyJIbca"

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepenius "PeakTuBHOE

33 " https://www.yaklass.ru/
JBUKCHHE B PUPOJIC U TEXHUKE
bu6mmoreka [IOK
34 M 0
CXAMMACCKAT paboTa 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PabGota critbl TSOKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS https:/www.yaklass.ru/
IIPY PAaBHOMEPHOM JIBHKCHHH TEJIa
110 TOPU30HTAILHON TTOBEPXHOCTHY
C OOTHI.
37 PASh SHEPTIITH PaboTh! https://www.yaklass.ru/
[ToTenuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETHYCCKOM DHEPTUU https://m.edsoo.ru/ff0b0c32
39 SAKOH COXpAHEHIA JHEPIH B https://www.yaklass.ru/
MeXaHUKe
JlaboparopHas pabota «3yuenue bubnunoreka [JOK
40
3aKOHA COXpPaHEHHsSI YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe TBMKEHHUE B €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3 0 .
2 Bunyremme corcSann BuGinorera LIOK
e ' https://m.eds00.ru/ff0b20f0
Pe3onanc
M . .
43 ATCMATHHCCICHI M TPy XUHHAH https://www.yaklass.ru/
MasiTHUKU
44 VYpok-uccnenoanue «3aBUCUMOCTb bubnmnoreka [JOK

nepuoaa KOJIeOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a
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IIPY>KUHBI U MacChl Ipy3a»

[IpeBparenue sHepruu npu

45 https://www.yaklass.ru/
MEXaHHYECKUX KOJICOAHHSIX
Jlab 0
46 «SHOI;aTe?::II{{?/I};I:;c::;H U TIepruoja bubmmorexa LIOK
bed . PHOA https://m.edsoo.ru/ffOblaec
KoJIe0aHUM MPY>KUHHOTO MAasITHUKA
Jlaboparopnas pabota «I[IpoBepka
HE3aBHUCHUMOCTH TIEpHO/Ia KOJIeOaH it bu6mmoreka [IOK
47
rpy3a, MOABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacchl Tpy3a»
M . Cot
o | s Cotene
PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
Ypoxk-koudepenuus "MexaHnUeCKue
49 BOJIHBI B TBEPJIOM TEJIC. https://www.yaklass.ru/
Ceiicmuueckue BOJHBI"
3ByK. P
50 BYI. TACHPOCTPAHCHIC 1 https://www.yaklass.ru/
OTpakeHHE 3BYyKa
VYpoxk-uccnenosanue "Habnronenue
51 3aBUCHMOCTH BBICOTHI 3BYKa OT https://www.yaklass.ru/
4acTOThHI"
r .
52 POMEOCTD 3B§’K @ 1 BbicoTa Tora https://www.yaklass.ru/
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenmus "YapTpazByk u bubnmoreka [JOK
53
uH(ppa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
II i pabd
OJITOTOBKA K KOHTPOJBHOU paboTe BuGmorexa LOK
54 110 TeMe "3aKOHBI COXPaHEHHUS.

MexaHndeckue KojaeOaHus ¥ BOJTHBI"

https://m.edsoo.ru/ff0b25f0
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KonTtponpHast pabora o teme

55 "3aKOHBI COXPAHCHHS. https://www.yaklass.ru/
MexaHnudeckue KojaeOaHus 1 BOJHBI"
56 DJIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOICTBa DIIEKTPOMArHUTHBIX BOJIH https://www.yaklass.ru/
Ypoxk-koudepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBsA3U"
Ypoxk-uccnenosanue "N3yuenue
59 CBI:)fICTB aﬂeiTpOMarHHTHyI:x BOJIH C Bubmiorexa LIOK
https://m.edsoo.ru/ffOb2c6¢
MTOMOIIbI0 MOOMIILHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JIJTHHBI https://www.yaklass.ru/
ANEKTPOMATHUTHON BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CKOpOIZTL CBETa. BOHII:OJI:LIIe[ bubmorexa IOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Ncrounuku ceera. [IpsamonuneiiHoe
62 pacmnpocTpaHeHHe CBI;)Ta. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpakK€HHUs CBETa. 3epKaja.
63 PCH_ICHI/IZPSaILa‘I Ha HpI/IMeHeII)n/Ie bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Tpenominenue cBeta. 3aKoH bubnnoreka [JOK
NPEIOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
65 [TosnHOE BHYTpEHHEE OTpAXKEHHE bubnuorexa [IOK
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cBeTa. Mcnosn30BaHue MOJIHOTO
BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOIAX

https://m.edsoo.ru/ffOb3c5c¢c

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJia

66 MPEJIOMIICHUS] CBETOBOT'O JIy4a OT https://www.yaklass.ru/
yIJla MajicHusl Ha rpaHulle "BO3AyX-
crekyio""
Ypoxk-koHpepeHuus
"Hcnonp30BaHuE TIOJIHOTO
67 BHYTPEHHETO OTPaKCHHSL: https://www.yaklass.ru/
CBETOBO/IbI, OIITUKOBOJIOKOHHAs
CBsI3b"
bu6mmorexa [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenne n300paXkeHUi B JIMH3AX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnmnorexa [JOK
PACCTOSIHHS M ONITUYECKON CHITBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
Ypoxk-koupepennus "Ontuyeckue bubnuoteka [JOK
71
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak onruyeckas cucrema. bu6mmorexa [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypor-ionpepenuits *eerrl https://www.yaklass.ru/
3penus. Kak coxpanurts 3peHue"
74 Paznoxxenue 6enoro cBeta B CIIEKTP. bubnnorexka [JOK
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Onbitel Herorona. Cioxenue
CIICKTPaJIbHBIX I[BETOB. /lucnepcus
cBeTra

https://m.edsoo.ru/ffOc0f4c

JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OETIOr0 CBETA B CIIEKTP

75 Y BOCIPHUATHUIO [[BETA MPEIMETOB bubmorexa HOK
https://m.edsoo.ru/ff0cOe2a
MIPU UX HAaOJII0JICHUHU Yepe3
[IBETOBbIE QUIBTPHI"
VYpok-npaktukym "BoaHoBbie
76 CBOWCTBA CBETA: IUCIICPCHS, https://www.yaklass.ru/
uHTepepeHms u auppaxaus”
77 OmnbiTel Pesepdopaa v mianerapHas bubnnoreka [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Mozens atoma https://www.vaklass.ru/
bopa
Wcnyckanme u mor HHU
79 aT(z)l\Z,(fMéKBZHTH(? JJIII(/)II}III:I‘/’IqaeT:I]ZeTa bubmmorexa LOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-npaktukyMm "Habnrogenue bubnuoteka [JOK
CIIEKTPOB MCIyCKaHHSA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToOMHOTO sipa. bubnuotexa [JOK
Hyxnonnas moens https://m.edsoo.ru/ffOc18ac
83 PannoakTtuBHBIE IpEBpanIeHUS. bubnnorexka [HOK
H3ororbr https://m.edsoo.ru/ff0clald
84 Pemienne 3amaq mo teme: bu6mmoreka [JOK

"PanuoakTuBHBIE peBpalieHus"

https://m.edsoo.ru/ff0clb4a
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85 [Tepuon monypacmana https://www.yaklass.ru/
VYpoxk-koHhepeHus
86 "I})annoalcgnilbl: U3ITyYeHUS B bubmorexa HOK
| https://m.edsoo.ru/ff0c2126
pHUPOJIe, MEIUIINHE, TEXHUKE
SnepHblie peakiu. 3aKOHbI
87 C(;HXII))aHeHII/I)}I 3aI;HILOBoro u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
88 DHeprus CBSI3U AaTOMHBIX SAJIEP. bubmuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ff0cld7a
89 PemeHHe" 38124 00 TeMe "SlepHtIe https://www.yaklass.ru/
peakiuu
90 Peakuuu cuHTE3a M JENECHUS A€ED. bu6mmoreka [IOK
Wctounuku sHeprun CoHIa 1 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SAnepuas
91 dHepreTHKa. JeHCTBI . https://www.yaklass.ru/
paZMOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOM padoTe
92 1o TeMe "DIeKTPOMarHuTHOE ToJI€. bubnnorexka [JOK
DJeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBIEHUS"
KonTponbHas padbora no teme
93 "IEKTPOMATHITHOE TIOJIE. https://www.yaklass.ru/
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanTtoBeble siBneHus"
[ToBTOpeHue, 0600IICHNE. Butmmorexa LOK
94 JlaboparopHbie pabOTHI TTO KypCy

"B3aumonericteue Tea"

https://m.edsoo.ru/ff0c245a
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[ToBTopenue, 0600mmenue. Pemenne

bubmuoreka [JOK

95 1
pacquHI,’,IX 1 KAACCTBCHTBIX 3af[aq https://m.edsoo.ru/ff0c2572
no Teme "TeruioBbie MpoIecchl
[ToBTopenue, 0600menue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
I1 600 .P
07 paeseruus n xaveersemm ot 1 bibnorera LIOK
P \ 8 " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI a5ekTpoycTaHOBOK
0 gogTopeHHe, 06066meHHe. . . BuGmorexa LOK
abopaTopHbie pabOTHI TTO KypC
| PATOPHKIE P \ pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
o | moemem e ko |
| https://m.edsoo.ru/ff0c2d6a
COXpaHCHHSI B MEXaHUKE
00 | rowormt ngewe oncgummn |1 BuGiorera LIOK
| https://m.edsoo.ru/ff0c2e82
BOJTHBI
o | o oo e |
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 TekcTamu 1o Teme "KBantoBas u 1 https://www.yaklass.ru/
snepHas ¢puzuka"
BIIEE KOJIMYECTBO YACOB I1
OBII] o CTBO HYACOB 11O 102 97

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., iBanos A.1.,
AxkunonepHoe obmiectBo «M3narensbctBo «lIpocBemenue»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun Y. M., MBanos A. 1.,
AxkuuonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» Ousuka: 9-i knacc: 6a30BbIid ypoBeHb: yueOHuk, 9 knacc/ [lepeimkun U. M., I'yrauk E. M.,

HBanoB A. U., IlerpoBa M. A., AkiimorepHoe o6miectBo «M3narenberBo «IIpocBenieHuney

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
dusnka.9 Knacc: TEXHOIOIHYECKHE KapThl YpOKOB 110 yueOHUKY A.B. I1€pbikuHa,

E.M.I'ythuk/ aBt.-coct. H.JI. Ilenareituenko.-Boarorpan: Yuutens

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.yaklass.ru/

bu6nuoreka [IOK






