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IHosicHuTEeNLHAA 3aNIUCKA

[Tporpamma no ¢u3rke Ha ypoBHE OCHOBHOT'O 00IIer0o 00pa3oBaHuUs COCTaBJIEHA HA OCHOBE MOJIOXKe-
HUHl 1 TpeOOBaHU K pe3yabTaTaM OCBOCHMs Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHON IPOrPAMMBI,
npencrasieHHbix B @I'OC OO0, a takxke ¢ yuérom ¢enepaibHOi pabodeil mporpaMmbl BOCIHTAHUS U
Konuenuuu npenoaasanus yue6Horo npeaMera «Ousmnxay.

Bkian yueOHoro npeamera B o0mee o0pasoBaHue 00y4aromuxcst

dusnueckoe 00pazoBaHKUe B OCHOBHOM HIKOJIE JIOJDKHO 00ecneduTh (OopMUpOBaHUE Y 00ydaroIuX-
Csl IPEACTaBJICHUN O HAYYHOH KapTHHE MHpa — BAXKHOTO pecypca HaydHO-TEXHHYECKOTo Mporpecca, 03Ha-
KOMJIEHHE OOy4aromuxcsi ¢ (pU3MUECKUMH U aCTPOHOMMYECKMMHM SIBJICHUSIMH, OCHOBHBIMH IpPUHLHUIIAMU
paboThl MEXaHU3MOB, BBICOKOTEXHOJIOTHYHBIX YCTPOMCTB U MPUOOPOB, pa3BUTHE KOMIETECHIUI B PEIICHUN
MH)KEHEPHO-TEXHUYECKHUX U HAyYHO-MCCIIEJ0BATEIbCKHX 3a/1aY.

OcBoenue yuebHoro npeamera «PU3uKa» HAPaBICHO HAa Pa3BUTHE y O0YYAIOMIUXCS MPECTaBIe-
HUI O CTPOEHMH, CBOMCTBAX, 3aKOHAX CYILIECTBOBAHUSA U JBM)KEHUS MaTepUH, HA OCBOCHUE 00yJaroUMu-
sl OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX SBICHUHN, CO3/IaHUE YCIOBUH /Ui (POpMUPOBAHUS MH-
TEJJICKTYaJIbHbIX, TBOPYECKUX, TIPAKIAHCKUX, KOMMYHMKAIIMOHHBIX, MH()OPMAIIMOHHBIX KOMIIETCHIIUH.
OOyuaromnmecs: OBIAJACIOT HAYYHBIMH METOJAMH PEIICHUS PA3UYHBIX TEOPETHYECKUX M MPAKTHYECKHUX
3aja4, yMEHUSIMHA (HOPMYIHPOBATH THIIOTE3bI, KOHCTPYHPOBATH, MPOBOANTH AKCIIEPUMEHTHI, OLICHUBATh U
aHAJIM3UPOBATh MOJYYEHHbIE PE3Y/IbTAThl, CONOCTABIATh UX C OOBEKTUBHBIMU PEAIUAMU JKU3HU.

VYueOnblit mpeamer «Pu3uKa» crnocoOCcTByeT (GOPMHUPOBAHUIO Yy 00YJAIONINXCSl YMEHUH 0€3011acHO
UCIOJIb30BaTh J1a0OpaTOpHOE 000pYy/I0BaHUE, IPOBOJUTH €CTECTBEHHO-HAYYHbIE UCCIIEIOBaHMUS U JKCIIe-
PUMEHTBI, aHAIM3UPOBATH MOJIYYCHHBIE PE3YNIbTaThl, PEACTABIATh M HAYYHO apryMEHTHPOBATH MOJTy4eH-
HBbI€ BBIBOJIBI.

N3zyuenne npenmera «Dusmkay B 4acTu (GOPMHUPOBAHUS Y O0YUAIOIIUXCS HAYYHOTO MHPOBO33pe-
HUSI, OCBOCHMS OOILEHAYYHbIX METOJI0B (HaOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIETIMPOBAHUE), OCBO-
SHHS TIPAKTHYECKOTO TPUMEHEHUS HAYYHbIX 3HAHUN (DU3UKH B )KU3HU OCHOBAHO HA MEKITPEIMETHBIX CBS-
3ax ¢ npeameramu: «MaremaTtukay, «MHpopmaTuka», «Xumus», «buonorus», «l'eorpadpus», «Ixoio-
rus», «OCHOBBI 0€30MaCHOCTH KHU3HEEATENLHOCTHY, «McTopusy, «Jluteparypay» u np.

ey u3yyenust GU3MKU B OCHOBHOI LIKOJIE CeAyoLIHe:
Ienn u3yyenus (U3MKM Ha ypOBHE OCHOBHOTO o0uiero oOpa3oBaHusi ompezeneHsl B Konnenuuu
npenojaBaHus yuebHoro npeamera «®dusnka» B 00pa3oBareibHbIX opraHuzanusax Poccuiickoit denepa-
LIUH, PEATU3YIOIIUX OCHOBHBIE 001Ie00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHON pemeHneM Kosteruu
MunuctepctBa npocBenieHus: Poccuiickoit @eaepanuu (mpotokod ot 3 aexadpst 2019 r. Ne [1K-48H).
Hean nzyyenus pu3nKu:
e puOOpeTEeHHE UHTEpeca U CTPEMJICHHS 00ydYaroluXcsl K HAYYHOMY U3YUEHHUIO IPUPO/JIbl, pa3BU-
THE UX UHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTaBICHUI O HAYYHOM METOJie MO3HaHUs U (OPMUPOBAHME HCCIIEIOBATENHCKOIO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opmupoBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3yabTaTa U3y4yeHHUs] OCHOB CTPOEHUSI MaTepuu U
(GbyHIaMeHTaJIbHBIX 3aKOHOB (DM3UKH;

e (opMHUpOBaHME MPEACTABICHUI 0 posiu GU3UKM ISl Pa3BUTHUA JIPYTUX €CTECTBEHHBIX HAYK, TEX-
HUKU M TEXHOJIOTH;

® pa3BUTHE NPEACTaBICHUI O BO3MOXHBIX cepax Oyaymieil npodeccHoHaIbHON AeATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B TOM HallpaBJICHUH.

JIoCTH)KEHHE 3THX Liesel mporpaMMsl 1o (U3KMKe Ha YPOBHE OCHOBHOIO 0011ero oopa3zoBaHus obdec-
[IEYMBACTCS PEIICHUEM CIIENYIOINX 3a4a4:

e npuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOECHHHU BEIIECTBA, O MEXAaHWYECKHX, TETJIOBBIX, HJIEK-

TPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;



e MpUOOpETeHHE YMEHUI OMHUCHIBATh U OOBSICHITH (PU3UUYECKUE SBICHUS C HCIIOIH30BAaHUEM TIOITY-
YEeHHBIX 3HAHMI,

® OCBOCHHE METOJOB PEHICHHUS MPOCTEHIIMX PacuETHBIX 3a/1ad C HCIOJIb30BaHUEM (PUINICCKUX
MOJICJICH, TBOPUYECKUX M MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BHUTHE YMCHHI HAOIIOMATh IPUPOIHBIC SIBJICHUS M BBITIOJIHATE OMBITHI, 1a00paTOpHEIC paOOTHI
Y DKCIIEPUMEHTATBHBIC UCCIIEOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX IPUOOPOB;

® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaNUEH (HU3MIECKOTO COACPKaHUsI, BKITFOYash HHPOPMAIIHIO
0 COBPEMEHHBIX JOCTHKCHHSIX (DU3HMKH, aHATN3 U KPUTUYECKOE OIlCHUBAHUE HH(OPMAIIHH;

® 3HAKOMCTBO cO chepaMu NMpodeCcCHOHAIBHONU NEATEeILHOCTH, CBA3aHHBIMH C (PU3UKOM, U COBpe-
MEHHBIMH T€XHOJIOTHSMHU, OCHOBAHHBIMU Ha TOCTIKEHUSAX (DU3MUECKON HAYKH.

Ha uzyuyenue ¢puszuku (6a30BbIi ypOBEHB) HAa YPOBHE OCHOBHOT'O 00IIIer0 oOpa3oBaHus oTBoauTcs 238 va-
coB: B 7 kiacce — 68 yacoB (2 yaca B HeZlel0), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102
yaca (3 Jyaca B HEJICIIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3neua 1. ®usuka u e€ posib B NIO3HAHMHN OKPY/KAKOIIEro MUpa.

®dusuka — Hayka 0 npupone. SBineHus npuposl. PU3NYECKUE ABICHUSA: MEXAHUUYECKUE, TEIIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenUuMHbL. M3Mmepenue gusndeckux BenndyuH. Pusndeckue mnpudopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHas CUCTeEMa €ANHULL.

Kak ¢u3mka u 1pyrue ecrecTBEHHbIE HAYKH M3y4yaroT npupoay. EcTecTBeHHO-Hay4HbI MeTo[ IO-
3HaHUS: HAOJIIOJIeHNE, TIOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEpPKE
TUIoTe3, 00bsICHEHNE Ha0I0gaeMoro sBieHus. Onucanue GU3NUecKuX sSBJICHUN C TOMOLIbIO MOJETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®wuznyeckue NpuOOPHI U IpoLeIypa NPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

Onpenenenue HeHsbl JeNIeHUs MIKaJIbl U3MEPUTEIBLHOTO PUOOpa.

N3mepenue paccTossHUMN.

W3mepenne o6bEMa KUAKOCTH U TBEPAOTO TETA.

Onpenenenne pasmMepoB MaJIbIX TEl.

W3mepenue teMiieparypsl IpHU OMOIIM KAJKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.
IIpoBenenue uccienoBanys MO MPOBEPKE TMIIOTE3bI: JAIBHOCTh NOJIETA IAPUKA, ITYILEHHOTO Io-

A e

PU30OHTAJILHO, TCM 60]'[]51116, yeM OO0JIbIIIE BBICOTA IIyCcKa.

Pa3znea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHHUHU BellleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, HX pa3Mepbl. OTBITHI, TOKA3bIBAOIINE TUCKPETHOE CTPO-
C€HHE BEIIICCTBA.

JIBrkeHue vactul] BemiecTBa. CBsI3b CKOPOCTH JIBHXKEHMS YacTUIl ¢ Temmneparypoil. bpoyHoBckoe
nekenue, nuddysus. BzanmoaencTBre yacTUIl BEECTBA: MPUTHKEHNE U OTTAJIKMBAHUE.

ArperaTHble COCTOSTHUS BEIIECTBA: CTPOCHHE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATIMYECKUX ) TEI.
B3anmoCBA3p MEXAy CBOMCTBAMHM BEIIECTB B PA3HbIX AarperarHbIXx COCTOSIHUSIX M HMX aTOM-
HO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HaOmtonenue GpOyHOBCKOIO ABUKEHHUS.

2. Habmogaenue nupdysun.

3. HabGnrogenwue sBneHuM, OObSICHIIOMIMXCS MPUTSKECHHEM UITH OTTAIKMBAaHHEM YaCTHII BEI[ECTBA.
Jlabopamopuvie pabomsl u onsimel.

1. OueHka 1uamMeTpa aToMa METOJIOM PSIOB (C UCITOIB30BaHUEM (PoTorpaduii).

2. OmbIThI 10 HAOIIOACHUIO TEIJIOBOIO PACHINPEHHUS Ia30B.

3. OmnbIThI IO OOHAPYKEHUIO JEHUCTBHS CUII MOJIEKYISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:xeHMe u B3aumMo/jieiicTBue TeJl.

Mexanunueckoe ABuxkeHue. PaBHOMepHOe M HepaBHOMepHOe aBMxeHue. CkopocTb. CpeaHsisi CKo-
POCTB IPU HEPABHOMEPHOM JIBM)KEHUH. Pacd€Tr IyTH U BpEMEHU ABUKECHUS.

SBnenue uHepuuu. 3aKoH UHEpLUUK. B3auMozaeiicTBue Ten Kak NpUYMHA U3MEHEHUS! CKOPOCTHU JBU-
KeHus Ten. Macca kak Mepa uHepTHOCTH Teina. [moTHocTh BemecTBa. CBA3b IUIOTHOCTU C KOJIUYECTBOM
MOJIEKYJ B €IUHUIE 00hEMA BEIECTBA.

Cwuita Kak XapakTepHCTHKa B3auMoaencTBus Ten. Cuna ynpyroct U 3akoH ['yka. M3mepenune cuiel ¢
MOMOIIIbIO AUHAMOMETpA. SIBIeHHE TATOTEHUs U cuiia TshkecTu. Cuila TSHKECTH Ha JApYrux IuiaHeTtax. Bec
tena. HesecomocTh. CnokeHue CUJl, HAIPaBJICHHBIX MO OAHOM mpsimoil. PaBHOnelcTBytomas cui. Cuia
TpeHus. TpeHue CKONIbKEHNS U TPEHUE ITOKOs1. TpeHue B IpUpOIE U TEXHUKE.

Hemoncmpayuu.
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HaGmronenrne MexaHHYECKOIo NBYDKEHUS Tea.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
HaGnronenue siBleHUs] HHEPLIUU.

HaGumoienne n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUU TEll.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIL.

Ciio)eHue cuil, HalpaBJIECHHbBIX IO OJIHOM MPSAMOM.

Jlabopamopuvie pabomul u onvimol.

1.

»

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUKEHUS (1IapUKa B JKUAKOCTH, MOJENIH 3JIEKTpUYe-
CKOT'0 aBTOMOOWJISI M TaK J1ajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM HIapuKa 110 HAKIIOHHOM MIIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsHKeHUs (AeopMaliiu) Npy>KUHbI OT MPUIT0KEH-
HOW CHJIBL.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJILKEHHS OT Beca Tejla U XapaKkTepa
COIPUKACAIOIIUXCS TIOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJI, )KUAKOCTEN U ra3oB.

Hapnenne. CriocoObl yMEHBIICHHUS U YBEIWYCHHA AaBiieHus. [laBneHne ra3a. 3aBUCUMOCTh JIaBICHHUS
raza or o0béma, Temmnepatypsl. [lepenada naBiaeHHs TBEPABIMU TElIaMH, KUAKOCTSIMHM U Ta3aMu. 3aKOH
[Tackans. [TneBMaTHUECKHE MallIMHBL. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT INTyOuHBL. ['uapocrarnyeckuit
napazgokc. Coobuaromuecs cocyabl. ['upaBnnueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpudMHBI CyIIeCTBOBAHUS BO3IYIIHON OOOJIOYKH
3emiu. Onbit Toppuueniu. M3mepenue atMocepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO J1aBICHUS
OT BBICOTHI HaJl ypoBHEM Mops. [TprOopsb! 17151 u3MepeHus aTMOCPEPHOTO J1aBICHUS.

JlelicTBUE )KUIAKOCTH M Ta3a Ha MOrpyKEHHOE B HUX TeJso. BelTankuparomas (apxumenoBa) cuia. 3a-
koH Apxumena. [InaBanue ten. BozayxoriaBanue.

emoncmpayuu.

1. 3aBUCHMOCTbH JIaBJICHHS raza OT TEMIIEPATypHI.

2. Tlepenaua maBrneHUs KHUAKOCTHIO U Ta30M.

3. CooOmaromyecs cocy/bl.

4. T'mppaBnuueckuii npecc.

5. TlposiBnenue nelcTBUsi aTMOCHEPHOTO JTaBIICHUS.

6. 3aBUCUMOCTH BBITAIKUBAIOIIECH CHUIIBI OT 00bEMA MOTPYKEHHON YACTH TeJIa ¥ TUIOTHOCTH KHUIKO-

*

CTH.
PaBeHCTBO BBITATKUBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue 11aBaHus TEN: IUIABAaHUE UM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS IIJIOT-
HOCTEH Tela U KUIKOCTH.

Jlabopamopuvie pabomol u onsimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YaCTH TelIa.
OrnpenenieHne BBITAIKUBAKOLIEN CUIIBI, AEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIECH CUJIBI, NEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT Mac-
Cbl TEJIA.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, AEUCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOM B KHUIAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUKOCTH.
KoHcTpynpoBanue apeomeTpa Wi KOHCTPYUPOBAHHE JIOJKH U OIPEICIICHUE €€ TPY30I0ABEMHO-
CTH.

Pa3nea 5. PaGoTa m MOIIHOCTD. JHEprus.
Mexannyeckas padora. MOIIHOCTb.



IIpocTbie MEeXaHU3MBI: pbluar, OJOK, HAaKJIOHHASA TIOCKOCTh. [IpaBuio paBHOBecus peryara. [Tpume-
HEHHE MpaBHJIa paBHOBECHSI pbIdyara K 0JI0Ky. «3o0oToe npaBuio» Mexanuku. KI1/[ mpocThix MexaHu3MOB.
[TpocTbie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusa. KnHernueckass W noteHuManbHas 3Heprus. lIpeBpamenue ogHoro Buaa
MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUsI YHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenue pabOThI CUJIBI TPEHUS IPU PAaBHOMEPHOM JABM)KEHUU Teja MO TOPU3OHTAIBHOM HO-
BEPXHOCTH.

2. MHccrnenoBanue ycioBui paBHOBECHS pblyara.

3. HUsmepenue KIIJI HakJTIOHHOM MJIOCKOCTH.

4. W3yuenue 3aKoHA COXPAHEHUS MEXaHUYECKOM SHEPrUH.
8 KUIIACC

Pa3nen 6. TenioBbIe IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUM CTPOCHMsI BeliecTBa. Macca u pasme-
pBl aTOMOB U MOJeKyJ. ONbIThI, MOATBEPKIAAIOIINE OCHOBHBIEC MOJOKEHUS MOJEKYIIPHO-KMHETUYECKOM
TEOPHH.

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro cocTosiHuil BemiecTBa. Kpucrannuyeckue u amopd-
Hble Tena. OOBsICHEHNE CBOWCTB Ta30B, )KHUJIKOCTEH M TBEPIBIX TEJI HA OCHOBE IMOJIOKCHUN MOJICKYJISIPHO-
-KUHeTH4ecKoi Teopun. CMauyuBaHueE U KaWUISPHBIC sIBICHUA. TerIoBoe pacliupeHe U cxKaTue.

Temneparypa. CBsi3b TeMIEpaATyphbl CO CKOPOCTHIO TEIIOBOTO JIBMXKCHHS YacTUIl. BHYTpeHHsIs SHEp-
rusi. CiocoObl M3MEHEHUs BHYTPEHHEH SHEPruu: Terionepeaaya u copepiienne padoTsl. Bunbl Termiorne-
penadn: TeIIoNPOBOHOCTh, KOHBEKIIHS, H3Ty4eHHUE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U TEIUIOBOE paBHOBECHE.
VYpaBuenue TersioBoro Oananca. [lnaBieHne u oTBep/IeBaHUE KPUCTALTHYECKUX BEIIECTB. Y I€NbHAS Tell-
nota mnasienus. [TapoobpazoBanue u konaeHcanus. Vcnapenue. Kunenue. Y aenpHas Teniaora napoobpa-
30BaHMs. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT aTMOC(EPHOTO JaBICHUSI.

Bnaxxnocts Bo3ayxa.

DHeprus ToMBa. Y IeibHas TEMI0Ta CrOpaHus.

[Tpunanmne! pabotsl TernoBbix apuratenei KI1/] termnoBoro apuratens. TemnoBsie ABUraTeNu U 3a-
[IMTA OKPYXKAIOIIEH CPEABI.

3aKOH COXpaHEHUs U NMPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

HabGmronenre 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue auddysun.

HalGmronenue siBeHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHHM.

HaGmronenre TenioBoro pacuimpeHus Te.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUU 00bhEMA U HAarPEBAHUU WA OXJTAKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.

Busl TCILIONICpCaAavn.

e A e

OxJnax7eHne Ipu COBEPLUICHUN PaOOTHI.

©

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
10. CpaBHEHME TETIOEMKOCTEN Pa3INYHBIX BELIECTB.

11. Habmronenue KureHwus.

12. HabnroeHue mocTossHCTBA TeMIIEpaTyphl MIPH IJIaBICHHUH.
13. Mopenu TenaoBbIX ABUTATENECH.

Jlabopamopuusie pabomot u onvimel.



OnbITh IO OOHAPYXKEHUIO JEHUCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbITH IO HAOTIOIEHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.
OmnpenencHue 1aBieHNs BO31yXa B Oa/UIOHE MINPHLIA.

M e

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJIEHUS BO3]lyXa OT €ro o0bEéMa M HarpeBaHUs WIH
OXJIQXKICHUSI.
6. IlpoBepka rumoTe3bl JMHEHHON 3aBUCMMOCTH JUTMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIepaTyphl.
7. HaOmoneHne m3MeHEHUs BHYTPEHHEH 3Hepruu Teja B pe3yibTaTe Teluionepeaadyud u paboThl
BHEILIHUX CHJI.
8. HccnenoBanue sIBICHUS TEIUIOOOMEHA IPHU CMEIIMBAHUH XOJIOTHOM U TOPSIYEH BOJBIL.
9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, TOTYYSHHOTO BOJOW MPH TETNIOOOMEHE C HAarpeThiM METall-
JTUYECKUM LIWJIMHIPOM.

10. Onpenenenue yaenbHON TEIMIIOEMKOCTH BELIECTBA.

11. VccnenoBanue mpolecca UCTapeHusl.

12. OnpeeneHre OTHOCUTENIBHON BIAXKHOCTH BO3AYyXa.

13. Onpenenenue yaenbHON TEIUIOTHI TUIABICHUS JIb/A.

Paznen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS.

Onektpuzaius Ten. [[Ba poaa 3leKTpUYECKUX 3apsanoB. BzanmosencTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTD CHIIBI B3aUMOICHCTBUS 3apsHKEHHBIX TEll OT BEIMYMHBI 3apSAJI0B M PACCTOSHUS MEXK-
1y TeJaMu).

DnexTpuueckoe noie. Hanpsx€HHOCTD 3ekTpuyeckoro nois. [IpuHImn cyneprno3uuu sIeKTpude-
CKHX TOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snektpuueckux 3apsioB. DIE€MEHTapHbIN 3nekTpuyeckuid 3apsa. Ctpoenue atoma. [Ipo-
BOJHUKH U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUI TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOT0 TOKa. ICTOUHUKY MOCTOSTHHOTO TO-
Ka. J[eiCTBUS 2NMEKTPUIECKOrO TOKa (TETMIOBOE, XMMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B HKHUJIKO-
CTSIX U Tra3ax.

Onektpuueckas nenb. Cuna Toka. DineKkTpuyeckoe HampspkeHue. CONpOTHUBIEHUE IPOBOJHUKA.
VY nenpHOE compoTuBieHne BemecTBa. 3akoH Oma 11s ydaactka mend. [locienoBareapbHoe U mapauieibHOe
COEJIMHEHHE MPOBOAHUKOB.

PaboTa 1 MOIIHOCTH AIEKTPUUECKOTO ToKa. 3akoH Jlkoyns—JIeHna. DnekTpuyeckue 1enu U moTpe-
OuTenu dNEKTPUUECKOl 3Hepruu B 0bITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHUTHI. B3auMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mosie. MarHuTHoe
nosie 3eMJIM ¥ €ro 3HauYeHHe AJid KU3HU Ha 3emue. OnbIT Dpcrena. MarHuTHOE MoJe AIEKTPUYECKOro TO-
ka. [IpuMeHeHne SIeKTPOMArHUTOB B TeXHHUKE. J[eCTBME MAarHUTHOTO TOJISI Ha MPOBOJHHUK C TOKOM.
DNeKTpoABUTaTENb MOCTOSIHHOTO TOKa. Mcnonb30BaHue 3JEKTpOABUTATENIe B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE.

Omneitel @apanes. SABnenHue snekrpomMarHuTHoM uMHAYKIUU. [IpaBuno Jlenma. Dnekrtporeneparop.
CriocoObl MONTyueHus JIEKTPUUECKON IHEPTHH. DIEKTPOCTAHIIUM Ha BO30OHOBIISIEMbIX UCTOYHHKAX IHEP-
TUH.

Hemoncmpayuu.

1. Dnexktpuszanus Teul.

2. JlBa poja 2JIEKTPUUYECKUX 3apsii0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEI.
3. YcTpoHCTBO U IEHCTBUE DIEKTPOCKOIA.

4. DnexTpocTaTHYecKas MHAYKIIHS.

5. 3aKOH COXpaHEHUs IEKTPUUECKHUX 3apSAI0B.

6. IIpoBOIHUKU U AMDIEKTPUKH.

7. MonenupoBaHUE CUIIOBBIX JIMHUH AJIEKTPUUECKOTO TTOJIS.
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8.

9.

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

W cTOUYHMKH TOCTOSIHHOTO TOKA.
JIenCTBUA DIIEKTPUYECKOTO TOKA.
DNEeKTPUYECKHUM TOK B KUJIKOCTH.

. I'a30BBbIi1 pa3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3MepeHne 3J1eKTpUYECKOro HaPSKEHUST BOJIbTMETPOM.

Peocrat u marazuH cOnpoOTUBICHUM.

BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3JIeJICHHs TOJIFOCOB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarnuTHO€e noje Toka. JJIeKTPOMArHurT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnbiThl Dapajes.

3aBUCUMOCTh HallpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHMS.
DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimel.

AN

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThl 0 HAOTIOAEHUIO JEKTPU3ALUH TeJl MHAYKIUEH U PU COPUKOCHOBEHUH.
HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO OIS HA IIPOBOJAHUKH U JUAJIEKTPUKU.

C6opka u mpoBepka paboThl MEKTPUUECKON SN NOCTOSHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Y€pe3 PE3UCTOP, OT CONPOTHUBIIEHHS PE3UCTO-
pa ¥ HapsHKEHUS Ha PEe3UCTOpeE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COIIPOTUBIICHHS TPOBOJHUKA OT €ro
JUIVHBI, IJIOLIAU TIOINIEPEYHOT0 CEYEHHUS U MaTepHalla.

IIpoBepka npaBuiia CII0KEHUS HANPSHKEHUN IIPU IIOCIEN0BATEIBHOM COEUHEHUN JIBYX PE3UCTO-
poB.

IIpoBepka nmpaBuia ais CUJIbI TOKA IIPU NAPAIIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Onpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO YEPE3 PE3UCTOP.

Omnpenenenre MOIHOCTH NEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAIPSDKEHUS Ha HE.
Onpenenenne KIIJ[ narpesarens.

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSTHHBIX MArHUTOB.

W3yueHnre MarHuTHOTO MOJIsI TOCTOSTHHBIX MarHUTOB IPU UX OOBbETMHEHUH U Pa3/IeICHUN.
HccenenoBanue neCTBUS HIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KaTyIIKH ¢ TOKOM M MarHura
OT CHJIBI TOKA W HAIIPABJICHUs TOKA B KaTYIIIKE.

N3yueHne neicTBrs MATHATHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KonctpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

N3mepenne KII1/] anexkTpoaBuraTenbHOi yCTaHOBKH.

OnpITHI IO UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMATHUTHOW MHIYKLUU: MCCIEN0BAHUE M3MEHEHMN
3HAUEHUS U HallpaBJICHUs NHIYKIIMOHHOTO TOKA.
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Pazgen 8. Mexanuveckue siBJICHHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYE-
CKOro JIBM>KeHMs. PaBHOMepHOE npsiMoJInHEeHOEe JBMKeHHE. HepaBHOMEpHOE MPSMOIMHENHOE IBUXKEHHE.
CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOoyckopeHHOE MpsiMoIuHelHOe nBrkeHre. CBoOoHOE magenue. OnbIThl [ anwes.

PaBHOMepHOEe nBUKEHME MO OKpy:kHOCTU. Ilepuon m wactora oOpamienus. JIuHeiiHas U yriioBas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOPEHNE.

IIepBbiit 3akoH HprotoHa. Bropon 3akoH Herotona. Tperuit 3akon Herotona. [Ipunnun cynepnosu-
WU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cujia TpPeHHS CKOJIbKEHUS, CUjla TPEHUSI TIOKOsI, IpyTre
BH/IbI TPEHHUSL.

Cuna TSHKeCTH Y 3aKOH BCEMHPHOTO TATOTEHUsS. Y CKOpeHHe CBOOOJHOTro majaeHus. /[Bmkenue rmia-
HeT BoKpyr Connua. IlepBas kocMuueckas ckopocTb. HeBecoMOCTh 1 neperpy3KkH.

PaBHOBecue MaTepuanbHOU TOUYKH. AOCOMIOTHO TBEPI0E Teo. PaBHOBecHEe TBEPIOTO TEa C 3aKpeTi-
JIEHHOM OCBhIO BpamieHuss. MomeHT cuisbl. L[eHTp TskecTH.

Nmnynec Tena. M3Menenue umnynbca. Miynbe cunbl. 3aKOH COXpaHEHUs: uMmnysbca. PeakTuBHoe
JBUYKEHUE.

Mexanuueckass pabora U MoOIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. CBs3b SHEpruu u
pabotsl. [loTeHnmanpHas SHEPrUs TeNa, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnanbHas sHeprus
cxaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETHUECKON SHEPruu. 3aKOH COXPAHEHUs MeXa-
HUYECKOW SHEPIUH.

Jemoncmpayuu.

1. Habmonenne MexaHHYECKOTO JBM)KEHUS Tea OTHOCUTENBHO Pa3HBIX TEJI OTCYETA.

2. CpaBHeHME IyTEH U TPACKTOPUU JBUKEHHUS OJAHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJ
OTCUéTa.

H3MepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHHUS.

Hccnenosanue npru3sHakoB paBHOYCKOPEHHOIO JIBUKEHHS.

Habmtoienne ABMKEHUS TeNa MO OKPY>KHOCTH.

ok Ww

Halmronenne MexaHn4ecKux sIBICHUN, MPOUCXOANIMX B cucteMe orcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBUCUMOCTbh YCKOPEHHS TeJla OT MaccChl Tella U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HaGmronenue paBeHcTBa CUJl TPU B3aUMOJICHCTBUU TEJI.

o o~

W3MmeHeHune Beca Tena IpyU yCKOPEHHOM JBUKEHHH.

10. Ilepenaua umnysbca Npu B3aUMOAECHCTBUM TEN.

11. IIpeobpazoBaHus SHEPTUN MPU B3aUMOICHCTBUU TeIl.

12. CoxpaHeHMEe UMITyJIbCA IIPU HEYIIPYTOM B3aUMOJIEHCTBUY.

13. CoxpaHeHue UMITyJIbca MpU aOCOITIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

14. HaOntoieHre peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHre MeXaHMUECKON SHEPTUU MTPH CBOOOIHOM IaJICHUH.

16. CoxpaHeHHe MEXaHUUECKON SHEPTUU MTPU JBMKEHHUH Tela Mo JeHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomsl u onvimol.
1. KoHcTpynpoBaHue TpakTa JijIsl pa3roHa W NadbHEUIIEro paBHOMEPHOTO JBMKEHUS IIapUKa WITH

TCJICKKHU.

2. OmpezneneHue cpeaHe CKOPOCTH CKOJBXKEHHs OpycKa WM JBUKEHHs LIapuKa [0 HAKJIOHHOU
IUIOCKOCTH.

3. OmnpezneneHue yCKOpEHHUs Tejla IPU paBHOYCKOPEHHOM JABM)KEHUHU 110 HAKJIOHHOMN TIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM JIBHKEHHMU 0Oe3 Hauyallb-

HOU CKOPOCTH.
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5. TlpoBepka TMIIOTE3BI: €CIM NPU PAaBHOYCKOPCHHOM JBIKEHUH 0€3 HadyaJbHOW CKOPOCTH ITyTH
OTHOCATCA KaK pAg HEUETHBIX YHuCCJl, TO COOTBCTCTBYIOMUC ITPOMCIKYTKH BPECMCHHU OJJMHAKOBBI.
I/ICCHCHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Omnpenenenne K03 duinenTa TpeHus: CKOIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPECHUS IIPU PABHOMEPHOM ABHMIKCHUH TEJa M0 TOPU30HTAIBHON MO~

A e

BEPXHOCTH.

10. Omnpenenienue paboThI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a C UCIOIB30BAHUEM HETIOJIBUKHOTO
Y TIOJIBMDKHOTO OJIOKOB.

11. N3yuyeHue 3aKkoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJ1e0aHus U BOJHLI.
Konebarenpnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MEPHOJ], YacTOTa, aMILTUTY/A.
MaremaTrueckuil U Npy>KUHHBINA MasTHUKU. [IpeBparienue sHepruu npu KosiedaTeabHOM JIBUKECHUH.
3aryxatomue kosiebanus. BeiHy)kneHnbsie konebanus. Pesonanc. Mexannueckue BosiHbl. CBOMCTBa
MeXaHU4ecKuX BOJH. [IpoosbHbIe U onepedHblie BOJIHBL. J[JIMHA BOJIIHBI U CKOPOCTh €€ paclpoCTpaHEeHMsL.
MexaHnnyeckre BOJIHBI B TBEPIOM TelIe, CEHCMUYECKHUE BOJIHBI.
3ByK. I'pomMKoOCTB 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Jemoncmpayuu.
HaGmrotenne xosie0aHuii TeJ Mo IeHCTBUEM CHIIBI TSHKECTH M CHJIBI YIIPYTOCTH.
Habnronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habnronenne BBIHYXIEHHBIX KOJIeOaHUI U pe30HaHCca.
PacnipocTpanenue npoJoabHbBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).

Ha6J’II-OI[eHI/IC 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBI.

AR o e

AKyCTHYECKHI pEe30HaHC.

Jlabopamopuvie pabomsl u onsimol.
OmnpefeneHne 9acTOTHl ¥ Mepro/1a KoJIeOaHU MaTeMaTHIECKOT0 MasiTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHbBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KoleOaHUH MPY>KUHHOTO MasgTHUKA OT MACChl Ipy3a.
ITpoBepka HE3aBUCUMOCTH IEpHO/Ia KoJeOaHuil rpy3a, MOABEHIEHHOT0 K HUTH, OT Macchl rpysa.
OmnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh NEPHO/a KoJeOaHUl MPYKHHHOTO MasTHUKA OT Mac-

A

CBI TPY3a M KECTKOCTHU MPY>KUHBI.

7. W3mepenue yckopeHUs CBOOOHOTO IMaICHUS.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M JICKTPOMATHUTHbBIC BOJIHBI.

DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMAarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHuTHBIX BOJIH. [Ilkana
AJIEKTPOMArHUTHBIX BOJIH. MCrioIb30BaHME I€KTPOMArHUTHBIX BOJIH AJI COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopmuvie pabomuvl u onvimol.

1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBJIEHUS.

JlygeBas mMozaens cBera. Mcrounuku cBeta. IIpsiMonmHeiHOe pacmpocTpaHeHHE CBETa. 3aTMEHHUS
Comaua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.

[Ipenomiienne cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHYTpeHHEe OTpaykeHue cBeTa. Mcmob-
30BaHUE MOJHOTO BHYTPEHHET0 OTPAKEHHSI B ONTHUECKHUX CBETOBOAX.
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JIunza. Xop nyueit B smH3e. Ontudeckas cucreMa ¢oroanmapara, MUKpocKona u Teneckona. ['ma3

KaK OINTHYecKas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenue Genoro cBera B cektp. OnbiTel HhtoToHA. ClIOKEHHE CIIEKTPaIbHBIX I[BETOB. Jlucmep-

CHSl CBETA.
Jemoncmpayuu.
1. IlpsaMonuHelHOE pacIpOCTPAHEHUE CBETA.
2. OrtpaxkeHue cBera.
3. Tlony4yenue nu300pa>keHUM B MIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiax.
4. IlpenomieHue cBera.
5. Onruyeckui CBETOBO.
6. Xon nyueil B coOuparomeit Junse.
7. Xop Jiydel B pacCEeUBarOLIEH JIMH3E.
8. TlomydeHne n300paKEHUI ¢ TOMOIIBIO JIHH3.
9. Ilpunuun aelictBus (oToamnmnapara, MUKPOCKOIa U TEJIECKOIA.

10. Mogaens rinaza.
11. Paznoxenue 6eoro cBeTa B CIIEKTP.
12. Tlonyuyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomsl u onvimol.
1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXEHUS CBETOBOTO JIy4a OT yIJia MaJeHusl.

2. V3yueHue XapakTEpUCTUK U300paKEHUS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBHCHUMOCTH YIJia MPEIOMIICHUSI CBETOBOTO Jyda OT yIja MaJeHUs Ha TpaHuUIe
«BO31YX—CTEKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBbIO COOMPAIOIIEH TUH3HI.

Onpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CUJIbI COOMpArOIIEii TNH3bI.

OnbITHI 110 Pa3yIKEHUIO OEJI0T0 CBETa B CIIEKTP.

N s

OnbITE IO BOCIIpHATHUIO IBETA MPECAMETOB IIPU UX Ha6J'IIOI[€HI/II/I 4Cpe3 IBCTOBLIC (1)I/IJ'II)TpI>I.

Paznea 12. KBanToBble siBJIeHHS.
OmnsiTel Pesepdopna u mutanerapHas mojenb atoma. Mogens aroma bopa. Ucnyckanue u noruoiie-

HHe cBeTa atTomoM. KBauThl. JInHEeHuaThie CIICKTPBHI.

PanuoaktuBHOCTH. Anb(da-, 6eTa- U ramma-uznydenus. CTpoenue atromHoro siapa. Hykmonnas mo-

ACJIb aTOMHOTI'O Apa. H3otonbl. PagnoakTuBHEIE MMpEeBpalICHUA. Hepnoz[ Inojrypaciiaga arOMHbBIX SAJCP.

sanep.

SAnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apPsAI0BOTO U MacCOBOTO YMCEI. DHEPTUsl CBSI3U aTOMHBIX
CBs3p Maccel ¥ 3Hepruu. Peakunu cuntesa u nenenus anep. Mecrounuku sHepruu CosHIa v 3BE37.
SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.
emoncmpayuu.

CrieKTphl U3ITy4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3iaMyYHbIX I'a30B.

CnekTtp Bomopoaa.

Habmonnenue TpekoB B kamepe BunbcoHa.
Pabota cuérurka MOHU3UPYIOMINUX U3TYyISHHH.

AR e

Perucrpanus n3nydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuvie pabomol u onvimol.
1. HabGmrogeHue CIUTONTHBIX U JIMHEHYATHIX CIICKTPOB U3TyYEHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTUILIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. H3mepeHue paanoakTUBHOTO (hoHA.

IToBTOpPHTEIBLHO-000011IA0 NI MOLYIb.
[ToBTOpHTENBHO--0000IAOIIMI MOAY/Ib MPEIHA3HAYCH ISl CUCTEMATHU3aIllid U 00O0OIICHUS Tpe/I-

METHOTO COJIEP>KaHMsI U OMBITA JEATEIbHOCTH, NIPUOOPETEHHOTO MPH HM3YYEHHH BCEro Kypca (HU3UKH, a
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TaKXe JJIS MOJrOTOBKH K OCHOBHOMY TOCYAApPCTBEHHOMY SK3aMeHY 1O (hu3MKe IJs1 00y4aromuxcs, BbI-
OpaBIIHUX ATOT YY€OHBIN TIPEIMET.

HpI/I HU3YUCHUU OAHHOTO MOAYJIA PCAIM3YIOTCA U CUCTCMATHU3UPYIOTCA BUJbI ACATCIBHOCTH, HA OC-
HOBE KOTOPBIX 00€CIIeUnBACTCS JOCTHKEHUE MPEIMETHBIX U METAIIPEIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
oOyueHus, JOPMUPYETCSI €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOSHUE HAYYHBIX METOJIOB MCCIICIOBAHUS
SIBIICHUI TTPUPOJIBI M TEXHHUKH, OBJIAJICHUE YMEHHUSIMU OOBSCHATh (PU3HUECKHUE SBICHHS, TPUMEHSIS TOITY-
YCHHBIC 3HAHUS, pCHIATh 3aAa4U, B TOM YHUCJIC KAUCCTBCHHLIC U SKCIICPUMCHTAJIbHBIC.

[TpuHIMNIHATBHO NEATEILHOCTHBINA XapaKTep JaHHOTO pa3Jiela pealn3yeTcs 3a CU€T TOro, 4To o0y-
a1 EeCsd BBIMMOJIHAIOT 3aJlaHH, B KOTOPBIX UM IIPEAIaracTca:

Ha OCHOBE TOJYYCHHBIX 3HAHHWH Paclio3HaBaTh U HAYYHO OOBSCHATH (PU3MUCCKUE SBICHUS B OKPY-
YKArOIIeH MPUPOC U TIOBCETHEBHOM JKU3HH,

WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICAOBAHUS (PU3UUCCKUX SIBICHHIA, B TOM YHCJIE JUIS MPOBEPKU
TUIOTE3 U NOJYUCHUA TCOPCTUUICCKHUX BBIBOAOB,
OOBSICHATH HAYYHBIC OCHOBBI HAMOOJIEEe BaXKHBIX JOCTIKEHUI COBPEMEHHBIX TEXHOJIOTHIA, HAIPUMED,
MMPAKTUYCCKOI'0 UCIIOJIb30BAHUA PA3JIMYHBIX UCTOYHUKOB SHEPIr Ha OCHOBEC 3aKOHA NPCBpAICHUA U CO-
XPaHCHHUS BCEX U3BECTHBIX BUJIOB YHEPTHUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenne Gu3NKH Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS HAIPAaBICHO HA JIOCTIKCHHE JINY-
HOCTHBIX, METAIIPEAMETHBIX M MPEJAMETHBIX 00pPa30BaTEIbHBIX PE3YIIbTATOB.

B pesynbraTe uzyueHus Gpu3MKu Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBanusi y oOyuatomierocs: Oy-
OyT cOPMUPOBAHBI CICAYIOIINE TUYHOCTHBIC PE3YIIbTAThI B YACTH:
e 1) IaTPHOTHYECKOr0 BOCTIMTAHUS:

® — [pOSIBIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3nuecKkoi HayKu;

® — [IEHHOCTHOE OTHOIIIEHHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX--(DU3HKOB,;

e 2) rpa’kIaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® — TOTOBHOCTh K aKTMBHOMY YUYacTHIO B 00CYKJI€HHUU OOIIECTBEHHO 3HAYUMBIX M ITHUECKUX MPOOIeM,
CBSI3aHHBIX C MTPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUIN (PU3UKU;

® — OCO3HAHWE BaXXHOCTH MOPAIbHO--3THYECKHUX MPUHIIMIOB B IESITEIBHOCTH YYEHOTO;

e 3)3CTeTHYEeCKOr0 BOCIMTAHMS:

® — BOCTIPHUSTHE ICTETUYECKUX KayeCTB (PM3MUECKON HAyKu: €€ TAPMOHUYHOTO IMMOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 MO3HAHMSL:

® — OCO3HaHHWE LIEHHOCTH (PU3NYECKON HAYKHU KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS MHpA, OCHOBHI pa3-
BUTHS TEXHOJIOTUM, BaXKHEHILIEH COCTABIISIIOLIEH KYJIbTYPHI;

® — pa3BUTHE HAYYHOU JTIOO03HATEITLHOCTH, HHTEPECa K UCCIEOBATEIHCKOMN ACATEIHHOCTH,

e 5) popMmupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAIBHOI0 0J1aTONMOTy M

® — OCO3HaHWE IIEHHOCTH 0e30IMacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BaKHO-
CTH TIpaBUJI 0€3011aCHOTO MOBEICHUS HA TPAHCIIOPTE, HA IOPOrax, ¢ JIEKTPHUUECKUM U TETTIOBBIM 000-
PYZIOBaHUEM B JOMAIIHUX YCIOBUSIX;

e — chopMupOBaHHOCTH HaBBIKA PEQIICKCHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe TpaBa y
JIPYTrOro 4e0BeKa;

e 6) TPYZ0BOIO BOCIINTAHMSA:

e — aKTHBHOE YYacTHe B PEIICHUU IMPAaKTHUECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTelbHON OpraHu3a-
IIUU, TOPOJIa, Kpasi) TEXHOJIOTHYECKONH M COLMaIbHOW HANpaBiIE€HHOCTH, TPEOYIOMIMX B TOM YHCIIE U

(bU3UYEeCKUX 3HAHU;
12



® — WHTEpeC K MPAKTUIECKOMY H3yUeHUIO podeccui, CBI3aHHBIX C PU3UKOI;

e 7) 3K0JIOTHYE€CKOI0 BOCIIUTAHMS:

e — OpHEHTalus Ha MpUMEHEeHHEe (PU3NUECKUX 3HAHUU JUIS pelIeHus 3a/1a4 B 00JacTH OKpYXKarolieil cpe-
b1, TUTAHUPOBAHMSI IOCTYIKOB U OLIEHKH UX BO3MOKHBIX TOCJIEICTBUMN I OKPYXKAIOIICH Cpelibl;

® — OCO3HaHWE MIOOATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U yTel UX PEIICHUS;

e 8) aganTanmuM K U3MEHSIIONIUMCH YCJIOBUSAM COIMAIBLHON M NPUPOJIHOM Cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCWCTBHHM IPU BBIMOJHCHUW HCCIICIOBAHUN WM TMPOEKTOB (PHU3UUECKON
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTUX;

® — [OBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JeSTeIbHOCTD;

e — OTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHcIie (OPMYITHPOBATH UACH, IIOHSATHUS, THIIO-
Te3bI 0 (PU3UUECKUX OOHEKTAX U SBJICHHUSIX;

® — OCO3HAaHHC I[e(I)I/II_II/ITOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEN B 00J1aCTH (I)I/I3I/IKI/I;

® — JUIAHUPOBAHHE CBOETO PAa3BHUTHUS B MPHUOOPETECHUN HOBBIX (PM3NUECKUX 3HAHUM;

® — CTpeMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aMMOCBSI3HM IPHUPOJIbI, 00IIECTBA U PKOHOMHUKH, B TOM
YHCJIC C UCIIOIb30BaHUEM (PU3UYECKHUX 3HAHMIA;

® — OIEHKA CBOMX JICHCTBUHN C YUETOM BIHMSIHUS HAa OKPYXKAIOIIYIO CPeNly, BO3MOXKHBIX TJI00ATBHBIX TO-
CIICJICTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbTare ocBoeHUS pOrpaMMbl TI0 GU3KUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y 00y-
qaromerocst Oyayr copMHpOBaHbl MeTANPeAMeTHbIE Pe3yJabTAThI, BKIIOUYAIOIINE [T03HABATEIBHbBIC YHU-
BepcalibHble y4eOHbIE JEeMCTBUS, KOMMYHUKAaTUBHbBIE YHUBEpCAJIbHbIE YUeOHbIE NEUCTBUS, PETYJIATHBHbIE
yHHUBEpCalTbHbIC yueOHbIE TeHCTBUA.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble JJornueckue aeMcTBUA:
® BBIABJIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBJICHHI);
® YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(DUKAIIUK, OCHOBAHUS JJIsi 000OIIEHUS U CpaBHE-
HHS,
® BBIBIATH 32aKOHOMEPHOCTU U MPOTHBOPEUHUS B paccMaTpUBaeMbIX (pakTaX, JaHHBIX U HaOIIOIe-
HUSIX, OTHOCAIIUXCS K PU3NUECKUM SIBJICHUSIM;
® BBISBISTH NIPUYUHHO--CIICICTBEHHBIC CBS3U MPU M3YYCHHH (PU3NYECKUX SBICHHUMA M TPOIECCOB,
JIeJIaTh BBIBOJIBI C UCIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3AKJIFOUEHUN, BBIIBUTATh
THUTIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYUH;
® CaMOCTOSITENIPHO BBIOMPATh CIOCOO pelieHus ydeOHOW Qu3ndeckoil 3agadu (CpaBHEHHE HE-
CKOJIbKUX BapUAHTOB pEIICHHUs, BEIOOP HanOoee MOIXOSIIETO ¢ YIETOM CaMOCTOSITENILHO BBI-
JIeJIEHHBIX KPUTEPHUEB).
ba3oBble uccieaoBarejibCKkue AecTBUSA:
® HCIIOJBb30BaTh BOMPOCH KaK MUCCIIENOBATEILCKUI HHCTPYMEHT MO3HAHMUS;
® MPOBOJIUTH MO CAMOCTOSITENILHO COCTABIEHHOMY ILJIaHY OIBIT, HECIOKHBIN (hU3MUECKUN dKCTIe-
PUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
® OICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh WH(OPMAIINIO, TIOTYYSCHHYIO B XOJ/I€ HCCIEI0Ba-
HHUS WIN IKCIIEPUMEHTA;
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CaMOCTOSITENTLHO (OPMYIHUPOBATh OOOOIICHHWSI M BBIBOJBI IO pe3yiIbTaTaM IPOBEAEHHOTO
HaOJI0/IeHUs, OIBITA, UCCIIEIOBAHNUS,

MIPOTHO3MPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3HUSCKUX MPOIIECCOB, a TAK)KE BBIIBUTATh
MIPEIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTAaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3uYHbIE METObl, HHCTPYMEHTBI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHPOpMauu
WM TJaHHBIX C YYETOM MPEJIOKEHHOHN yueOHOo# (u3ndeckoii 3a1auu;

aHAJM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U
(dbopM mpescTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OPMY MpEACTaBICHUS WH(POPMALNN U HIUTFOCTPHPO-
BaTh pellaeMble 33/1a4u HECTIOKHBIMH CXEMaMH, AUarpaMMaMu, UHON rpauKoi u ux KoMOuHa-
LUSIMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁﬂme JelCTBHUA:

B Xoze o0CyXJeHUsl yueOHOTO MaTepuana, pe3yabTaToB J1a00paTOPHBIX padOT U MPOEKTOB 33/1a-
BaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOI TeMbI U BbICKA3bIBaTh HJI€U, HAIICICHHBIC HA PEIICHUE
3a/1a4d ¥ NoJJiepKaHue OJarokeaaTeIbHOCTA OOIIECHHS;

COIIOCTABJIATH CBOU CYXACHUS C CY>KICHUSIMH JPYTUX YYaCTHUKOB AHMANiora, 0OHapy»KUBaTh pas3-
JUYHE U CXOJCTBO MO3UIIHIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEICTABIATh PE3YJIBTATHI BHITIOJTHEHHOTO (PU3MYECKOTO ONBITA (IKCIIEPUMEHTA, HC-
CJIeIOBAaHMUSI, IPOCKTA);

MMOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHANBUIYaJTbHON pabOTHI MPHU pellie-
HUU KOHKPETHOHN (pU3ndYecKoi mpoosieMsl;

MPUHUMATh 1I€JIM COBMECTHOM IESATEIbHOCTH, OPraHU30BBIBaTh ACHCTBUA MO €€ JOCTHKEHHIO:
pacnpeienaTb poyik, 00CYX IaTh MPOLECCH U Pe3yJIbTaThl COBMECTHOM padoThl, 000011aTh MHE-
HHUS HECKOJILKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yJbTaTa M0 CBOEMY HAMPaBICHHUIO
Y KOOPJUHUPYS CBOM JICUCTBUS C IPYTUMH YJIE€HAMU KOMaH/IbI;

OILICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM, CAMOCTOSITENEHO Cop-
MYJIMPOBaHHBIM YYaCTHHUKAaMHU B3aUMOJECHCTBUS.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranu3anmus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYyalUsX, TPeOYIOMUX JUIsl perieHus usnde-
CKUX 3HAHMI;

OPUEHTHPOBATHCSA B PA3IMYHBIX TMOAXOAAX NPUHATUS pElIeHU (MHIUBUAYAIbHOE, MPUHSATUE
peleHus B IpyIIe, IPUHATHE PeIIeHui rpymnmoil);

CaMOCTOSITENIbHO COCTABJIATh AITOPUTM pelIeHus (U3HUECKOl 3a/1auu U IJIaHa UCCIIeI0OBaHUs
C Y4€TOM UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh INpejasiarae-
MBIE BapHaHThI PEIICHU;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJeKBaTHYIO OLICHKY CUTYAIlUU U TIpeJiaraTh TUiaH €€ n3MEHEHNS,
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OOBSICHSITH IPUUYUHBI JTOCTHKEHHS (HEIOCTHIKEHUS) PE3y/IbTaTOB JACATEILHOCTH, AaBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JCSITEIHLHOCTH (B TOM YHCIIE B XOJ BBHITOJTHEHHS (PU3NIECKOTO UCCIIE0-
BaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCS CUTYallUi, yCTaHOBIICH-
HBIX OIIMOOK, BOZHUKILUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LI€JIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha HAY4YHYIO TeMY, IO-
HUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

MpU3HABaTh CBOE MPaBO HA OMIMOKY MpHU pelieHuu GU3NYECKUX 3334 WIK B YTBEPKACHUIX Ha
Hay4HbIE€ TEMBI M TAKOE K€ MPaBo JAPYroro.

HNPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kjiacce IpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)kaTh
c(OpPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:

WCTIOJI30BATh MOHATHUS: (QU3NYECKHE U XMMHUYECKHE SBICHH, HAOIIOCHNE, IKCIIEPUMEHT, MO-
JeJ1b, TUTII0TE3a, EAUHUIBI (PU3MUECKUX BEJIMYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS Belle-
cTBa (TBEPHOE, KUIKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBIXKCHHE (PaBHOMEPHOE, HEpaBHOMEP-
HOE, MPSMOJIMHEHHOE), TPAEKTOPHUs, PaBHOJICHCTBYIOIIAsA cuia, nedopmanus (ynpyras, MiacTh-
YecKasi), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

pasnmuyath sBieHust (auddysus, TerioBoe NBUKEHHUE YaCTUI[ BEIIECTBA, PAaBHOMEPHOE JIBHIKE-
HUE, HEPaBHOMEPHOE JIBIKEHUE, UHEPLIKS, B3aUMOJICHCTBUE TEJ, paBHOBECUE TBEPABIX TEI C 3a-
KpEeIUIEHHON OCBhIO BpallleHUs, Meperadya JaBiIeHUs TBEPIBIMHU TEJIaMU, KUJIKOCTSIMH U Ta3aMu,
aTMoc(epHOe JaBleHue, TUIaBaHUE TeJ, IPEBPAIIEHUS MEXaHUYECKOW SHEPTUH) 1O OMHMCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;
pacrno3HaBaTh NPOSIBICHNE U3YYEHHBIX (PU3MUECKUX SBJICHUHM B OKPYXKAIOLEM MHUPE, B TOM YHCIIE
¢busnueckre SBIEHUS B MPUPOJIE: MPUMEPHI ABMKEHHS C PA3IMYHBIMU CKOPOCTSIMH B KUBOU U
HEXHUBOW MpUPOJIe, NEHCTBUE CUJIBI TPEHUS B MPUPOJE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO J1aB-
JIEHUS Ha >KUBOM OpraHu3M, IUIaBaHHWE PBIO, pblUuard B TeJe uYeloBeKa, MPH 3TOM MEepPEBOAUTH
MPaKTUYECKYIO 3ajjauy B y4eOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (PU3NUYECKUX
SIBJIICHHIA,

OTHCHIBATh U3YUEHHBIE CBOMCTBA TeN U (PU3HMUECKHE SIBICHUS, UCTIONB3YS (DHU3MUECKUE BETUUYUHbI
(macca, 00BEM, MIIIOTHOCTH BENIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHIIA YIIPYTO-
CTH, CHJIa TSDKECTH, BEC Tela, CHJIa TPEHUs, aBieHue (TBEPIOro Teja, KHUAKOCTH, ra3a), BhITall-
KHUBAIOIIas CUjia, MEXaHn4eckasi paboTa, MOITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPHUIIUESHT
MOJIE3HOTO JIEHCTBUS MEXAHW3MOB, KMHETHYECKash W MOTEHIUATbHAS SHEPTHs), TPHU ONMHUCAHUU
MPaBUIILHO TPAKTOBATh (PM3MYECKUN CMBICT UCIIOIB3yEMbBIX BETMYUH, UX 0003HAYCHUS U CINHU-
16l PU3UYECKUX BEJIMYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUIHHY C
JIPYTUMHU BEJTMYUHAMU, CTPOUTH IPaUKN H3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys MPAaBUIIA CIIOXKE-
HUs ¢y (BIOJIb OAHOM TpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUiIO PaBHO-
Becus pbruara (0JI0Ka), «30710TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU dHep-
THH, TIPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3aMUCHIBATh €0 MaTeMaTHYeCcKOoe
BBIpaKCHHUE;
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OOBSICHATH (PU3MUECKUE SIBICHUS, POIIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYa-
IUMHA MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh MPUUYUHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIIaroB ¢ ONMOpOi Ha 1—2 M3y4eHHBIX CBOWCTBA (hU3HUe-
CKUX SIBJICHUN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiats pacy€THble 3a1a4 B 1-2 AecTBUs, UCTIONIB3Ys 3aKOHBI U (hOPMYIIbI, CBSA3bIBatOLINE (PU-
3UYECKHE BEJIMYMHBI: HA OCHOBE aHajM3a YCIIOBHUS 33Jayd 3alHChIBaTh KPATKOE YCIOBHUE, IMOJ-
CTaBJIATh (U3MYECKHE BEIUYUHBI B (DOPMYNBI U MPOBOAUTH PACUEThI, HAXOAWUTH CIPABOYHbBIC
JaHHbIe, HEOOXOIMMBIE /JISl pEIICHUs 33/1a4, OLICHUBATh PEAIMCTHYHOCTh MOIY4eHHOU (u3nde-
CKOM BEIIMYUHBI;

pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOXHO PELIUTh MpU MOMOIIH (PU3NUECKUX METOJOB, B OIH-
CaHHMM HCCJIEeI0OBAHUS BBIICIATH NMPOBEPAEMOE MPEANONIOKEHHE (TUIIOTE3Y), pa3inyaTb U UHTEP-
MPETUPOBATH MOJTYYEHHBIA PE3yIbTaT, HAXOAUThH OIIMOKHU B XOJIE OMbITA, JIEJIaTh BBHIBOJBI 110 €r0
pe3yJibraTam;

MIPOBOAUTH OMBITHI 10 HAOTIOACHUIO (PU3NYECKUX SBICHUN WK (GU3UYECKUX CBOMCTB Tel: (op-
MYJIHPOBATh MPOBEPSEMBIE MPEIIOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0-
BaHUs, 3allUChIBaTh XOJI ONbITa U (POPMYJINPOBATH BHIBOJIBI;

BBITIOJTHSATH MPSIMbIE U3MEPEHHSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI M TeMIIepaTy-
PBI C HCIIOIB30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMKUCHIBATH TOKA3aHUs IPHOOPOB C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH U3MEPEHMUI;

MIPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3WYECKOW BENTUYHHBI OT JIPYrOd C HCIOJIB30-
BaHUEM MPSMBIX M3MEPEHUH (3aBUCHUMOCTH IyTH PAaBHOMEPHO IABUKYIIETOCS Tejia OT BpEMEHU
JIBVKEHUS TeJa, CHIIBI TPEHHS CKOJIBKEHHS OT Beca Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIbI TPEHUS OT IUIOIIAU CONPUKOCHOBEHUS TeJl, CHJIbl YIPYTOCTH OT YIJIU-
HEHUS TPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tesla U OT IIOTHOCTH
KHUJKOCTH, €€ He3aBUCUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO,
yCIIOBUH MIaBaHUS TEJ, YCIOBUN paBHOBECHS phluara M OJOKOB), Y4acTBOBATh B INIAHUPOBAHUU
y4eOHOro Mcciae10BaHMs, cOOUpaTh YCTAHOBKY M BBINOJIHATh U3MEPEHUs, CIIeAYs MPeI0KEHHO-
My IUIaHy, (PUKCHPOBATh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKHUX BEIMYUH B BHJIE
MPEUIOKEHHBIX TaOJIUIl U TPapUKOB, AeTIaTh BBIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

MIPOBOANTh KOCBEHHBIE M3MEpEeHMsI (PU3MUECKUX BEIUYMH (TUIOTHOCTh BEILECTBA KUAKOCTU U
TBEPAOIO TEJa, CHJIa TPEHUS CKOJIbXECHHUS, JABJICHNUE BO3yXa, BHITAJIKMBAIOLIAs CHUJIA, JEHCTBY-
IolIasi Ha MOTPYKEHHOE B JKUIKOCTh TeNIO0, KOI(PUIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX MeXa-
HU3MOB), cJelys MpPEeIOKEHHOW MHCTPYKIMH: IPU BBINOJHEHUH M3MEPEHHH cOOMpaTh HKCIIe-
PUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHHE HCKOMOM BETUUYHHBI;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
YKa3bIBaTh MPUHIUIBI AEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD, AUHA-
MOMETp, COOOILIAIOIIMECS COCYIbl, OapoMeTp, pblyar, MOJBM)KHBIM M HEMOJBMXKHBIM OJIOK,
HAaKJIOHHA IIJIOCKOCTB;

XapaKTepU30BaTh NMPUHIUIIBI AEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMO-
poil Ha UX omnucaHus (B TOM YHUCIIE: MOALMIIHUKN, YCTPONWCTBO BOJOIPOBOJA, T'HIPABINUECKUN
IIpecc, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX
(bu3NYeCKUX SIBICHUH U HEOOXOIUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH IPUMEPHI (HAXOAUTH UH(OPMALIMIO O TPUMEPaX) MPAKTUUYECKOIO UCIOIb30BaHus (hu-
3WYECKUX 3HAHWN B MOBCEAHEBHOW >KM3HM JUIs oOecriedeHus 06e30MacHOCTH MpU OOpaIleHUn C
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npubopaMH U TEXHUYECKUMHU yCTPOICTBAMHU, COXPAaHEHHUS 310pPOBbs M COOIIIOACHUS HOPM DKOJIO-
TMYECKOI0 IIOBEJICHUS B OKPYXKAIOIIEH Cpelie;

® OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpMaLuu B MIHTEpHETE B COOTBETCTBUU C 3a/JaHHBIM IIO-
HCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOUIMXCSA 3HAHUWA U IIYTEM CPaBHEHUS PA3JIMYHBIX MCTOYHM-
KOB BBIIICJIATH WH(POPMAIIHMIO, KOTOPAsK SIBJISETCS MPOTUBOPEUMBOM MIIM MOXKET OBITh HEIOCTOBEP-
HOI;

® UCMOJb30BaTh IPU BBINOJHEHUH Y4EOHBIX 3aJjaHUN Hay4YHO--NIOIMYJIAPHYIO JUTEpaTypy uzuue-
CKOTO COJIEp>KaHHUs, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu VIHTepHeT, BIajeTh NpuéMaMy KOH-
CIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMALIUU U3 OAHON 3HAKOBOM CUCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE 2—3 UCTOYHHUKOB
nHpopManun (U3NUECKOro COJEepKaHUsA, B TOM UUCIIe MyOJIMYHO AelaTh KpaTKUE COOOLIEHUS O
pe3yabTaTtax MPOEKTOB WU y4eOHBIX MCCIeIOBAHUMN, TIPU ATOM TPAMOTHO HCIIOJIb30BaTh U3y4YeH-
HBIM MOHATUIHBIN anmapaT Kypca pU3UKH, COPOBOXKAATH BHICTYIUIEHUE [TPE3EHTALIUEH;

® [IpU BBINOJHEHUM Y4E€OHBIX NPOEKTOB M HCCIIEAOBAHUM pacnpeneisiTh 00S3aHHOCTU B IPYIIE B
COOTBETCTBUM C IOCTABJIEHHBIMH 3aJa4aMH, CICAMTH 32 BBIIOJHEHUEM IUIaHA JEUCTBUH, aJeK-
BaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B ACSTEILHOCTD IPYIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE
B3alMO/ICIICTBHE, YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K xoHuy oOyuyenus B 8 kJiacce mnpenMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTb

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

® HCIIOJIB30BATH IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKEHUE aTOMOB M MOJIEKYJI, ar-
peraTHbIe COCTOSIHHSI BEUIECTBA, KPUCTAIUTMYECKHE U aMOP(HBIE Tela, HACHIIECHHBI 1 HEHACHI-
LIEHHbIM Nap, BIAKHOCTh BO3AyXa, TEMIIEPATypa, BHYTPEHHSS SHEPrus, TEIIOBOM JBUraTellb,
AJIEMEHTApHBIN 3JEKTPUUECKUN 3apsijl, SJIEKTPUUECKOe I0JIe, IPOBOJHUKHU U JUAIEKTPUKH, TIO-
CTOSIHHBIN JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

e pa3nuyath SBJICHUS (TEIJIOBOE pacIIMpeHHe U CKaThe, TeIulonepeaaya, TEerjIoBOe paBHOBECHE,
CMauvBaHUE, KaNWUISPHbIE SBJICHUS, MCIApEHUE, KOHAECHCAlLUs, IJIaBJICHUE, KPUCTAILIM3AILMI
(oTBepaeBaHUE), KMIIEHUE, TeIulonepeaaya (TemaonpoBOJHOCTb, KOHBEKIMS, U3TyUeHHE), dIeK-
TpHU3aLus TEJN, B3aUMOJEHCTBUE 3apsiiOB, AEUCTBHSI JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMOJEICTBME MarHUTOB, JEHCTBME MarHUTHOTO IIOJISI HA MIPOBOJHMK C TOKOM, JJIEKTpOMar-
HUTHAs WHAYKLUS) 110 ONMHUCAHUIO MX XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHU-
PYIOLIMX JaHHOE (PU3NYECKOE SBICHUE;

® pacrno3HaBaTh MPOSIBICHUE N3YYEHHBIX (PU3NUECKUX SBJICHUI B OKPYKaIOLIEM MUPE, B TOM YHUCIIE
¢u3nyeckue sBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHDKEHUE M KalWJUIAPHBIE SIBIEHUS B IIPUPO-
7ie, KpUCTAJUIBI B Ipupoe, uzinydenue ConHIla, 3aMep3aHue BoA0EMOB, MOpCKUe Opu3bl, 00pa3o-
BaHUE POCHI, TyMaHa, UHesl, CHETa, AJIEKTPHUECKHUE SIBIICHUS B aTMOC(]epe, MEeKTPHUUECTBO KHUBBIX
OpPraHU3MOB, MarHUTHOE TOJie 3eMJIH, Apeiid MOII0COB, POJIb MArHUTHOTO MOJIS JUISl KU3HU Ha
3emiie, OJSPHOE CUSHUE, MPU ATOM IMEPEBOJUTH MPAKTHUUECKYIO 3a/lady B y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUECKUX SBIICHUM;

® OMNUCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3UUYECKHE SABICHUS, UCTIOIb3Ys (PU3UYECKHE BETHUYUHBI
(TemriepaTtypa, BHYTPEHHSS SHEPrus, KOJIMYECTBO TEIUIOTHI, yAeIbHas TEIIOEMKOCTh BEIECTBa,
yZenbHas TEIUloTa IUIaBJIEHUs, ylelbHas TeIIoTa MapooOpa3oBaHusl, yiellbHas TeIyIoTa cropa-
HUS TOIUIMBA, KOA((UIMEHT MOJIE3HOTO JEHCTBHUS TEIUIOBOM MAalllMHBI, OTHOCUTEIbHAs BIIAX-
HOCTb BO3/yXa, AJIEKTPUUYECKUI 3aps]l, cujla TOKA, ANEKTPUUECKOE HANpPsHKEHUE, COMPOTHUBIICHUE
MIPOBOJIHUKA, Y/IEIbHOE COMPOTUBICHHUE BEIIECTBA, pab0Ta M MOIIHOCTH 3JEKTPUYECKOTO TOKA),
IIPU ONMCAHUM NPABWIBHO TPAKTOBATh (PM3MUECKUIN CMBICT MCIIOIB3YEMbIX BEJIWYHMH, 0003HAYe-
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HUS U €AMHULBI (PU3NYECKUX BEIUYHMH, HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (pu3myue-
CKYIO BEIMYMHY C JIPYTMMH BEIIMYMHAMH, CTPOUTH IpahpvKi M3y4YSHHBIX 3aBUCUMOCTEN (u3nde-
CKUX BEJIMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HUECKUE SBJICHUS U MPOIIECCHI, UCIOJIb3Ysl OCHOBHBIE MOJIO-
KEHHUSI MOJICKYJISIPHO--KHHETUYECKON TEOPUU CTPOSHHS BELIECTBA, MPUHIIMII CYNEPIIO3UIMH TTO-
Jeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3aps/1a, 3akoH OMa AJis ydacTKa LelH, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHHsI SHEPTHH, NIPU STOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3a-
KOHA U 3alIMCHIBaTh €r0 MaTeMaTUYeCKOe BBIPaKEHHE;

OOBSICHATH (PU3MUYECKHE TPOIECCHl M CBOWCTBA TeJl, B TOM YHCJE U B KOHTEKCTE CHUTYallMi MpakK-
THUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATH MPUYNHHO-CICACTBEHHBIE CBSI3U, CTPOUTH 00b-
sCHEHHE U3 1—2 JIOTMYECKHX IIAroB ¢ ONMopoi Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PM3MUECKUX SBIIC-
HUH, QU3NYECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

pemaTh pacy€THBIC 3a/1a4u B 2—3 NEMCTBUS, NCIOIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBarOIIUE (HU-
3MYEeCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33/1a4M 3allMChIBATh KPATKOE YCIOBHE, BBISB-
JSATh HEJOCTATOK JAHHBIX Ui PEUICHHS 3a[aud, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
Ui €€ pelIeHus, MPOBOAUTH PacyEThl U CPABHHUBATH MOJYYCHHOE 3HaueHUE (PU3MUYECKOM BeIH-
YHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBarh MpoOJIEMbI, KOTOPbIE MOKHO PEIIUTH TPU TOMOIIN (PU3UIECKUX METOI0B, UCTIOIb-
3ysl ONMCAHUE HCCIENOBAaHMs, BBIICIATH MPOBEPSEMOE MPEINON0KEHUE, OICHUBATh MPABHIIb-
HOCTb MOPSIJIKA IPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBI;

MIPOBOJIUTH OTBITHI MO HAONIOAECHUIO (PU3MUYECKUX SIBICHUH WM (U3MUECKUX CBOWCTB TeN (Ka-
NWUISIPHBIC SBJICHUS, 3aBUCHMOCTD JJABJIICHUS BO3JyXa OT ero o0bEMa, TeMIeparypbl, CKOPOCTH
Ipoliecca OCTHIBAHUS U HArPEeBaHUS MPU U3IYYEHUH OT I[BETa U3Tyvarolel (MorIonaoumeil) mo-
BEPXHOCTH, CKOPOCTb MCIIAPEHUS BOJIbI OT TEMIIEPATYPHI KHUJIKOCTH U IMJIOMIAN €€ TOBEPXHOCTH,
JIEKTpHU3alMs TeJ U B3aUMOJEHCTBUE DJIEKTPUYECKHX 3apsJIOB, B3aMMOJEHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yalHM3allls MarHUTHBIX MOJIEH NMOCTOSTHHBIX MarHUTOB, JEMCTBUS MarHUTHOTO IO-
JIs1 HAa IPOBOJTHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUTATENS TOCTOSHHO-
ro ToKa): (opMymupoBaTh MPOBEPSIEMBIC TPEATIOIOKEHHS, COOMPATh YCTAHOBKY M3 TPEIJIOKEH-
HOTO 000pYOBAaHUS, OMUCHIBATH X0 ONBITA M (HOPMYIHPOBATH BHIBOKI;

BBINOJIHATE MPSIMbIE U3MEPEHUs TEMIIEPATyphl, OTHOCUTEIBHON BIQXKHOCTH BO3/yXa, CHJIbI TOKA,
HANpSODKCHUSI C HCIOJh30BAHWEM AaHAJIOTOBBIX MPHOOPOB M NATYMKOB (U3WYECKUX BEIHYHH,
CpaBHUBATH PE3yJIbTATHI N3MEPEHUH C YUETOM 3a/T1aHHON a0COIFOTHOW OTPEITHOCTH;

MIPOBOJIUTH MCCJIEOBAHNE 3aBUCUMOCTH OAHOM (PM3UUECKOM BETMUMHBI OT JIPYroi C HCIOJIB30-
BaHUEM NPSIMBIX H3MEPEHHI (3aBHCHUMOCTh CONPOTHUBIICHHS IPOBOHHUKA OT €T0 JJTUHBI, IJIO0MIA-
IM TIOTIEPEYHOTO CEUCHHsSI W YACIBHOTO COMPOTHBIICHHS BEUIECTBA TPOBOIHHMKA, CHIIBI TOKA,
WAYIIETro Yepe3 MPOBOTHHK, OT HANPSHKEHUS Ha MPOBOIHUKE, UCCIIEIOBAHHE MTOCIIEIOBATEIHLHOTO
U TapaJuieIbHOTO COeIMHEHUH MPOBOJIHUKOB): IUIAHUPOBATH MCCIEOBaHUE, COOMpaTh YCTAaHOB-
Ky ¥ BBIIIOJHATh U3MEPEHUs, CIeys NMPEATOKEHHOMY IUIaHy, (UKCHpPOBATh Pe3ylbTaThl MOIY-
YEHHOM 3aBHCHUMOCTH B BUJe TAaOJHIl U Tpa(UKOB, J1eNaTh BBIBOJBI M0 pe3ybTaTaM HCCIIEI0BA-
HUS;

MIPOBOJINTh KOCBEHHBIE M3MepeHHs (pr3nyecknx BeNWYHH (yIelnbHasl TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE NPOBOJAHUKA, PA0OTa U MOIIHOCTb JEKTPUUYECKOT0 TOKA): MIIAHUPOBATh U3MEpE-
HUS, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEATI0KEHHON MHCTPYKIINHU, U BBIYHC-
JSTHh 3HaYCHNE BEJINUMHBI,

coOJro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpHU paboTe ¢ J1abopaToOpHBIM 00OPYIOBAHHEM;
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XapaKTepu30BaTh NPUHIHUIIBI JEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMO-
poii Ha MX omucaHus (B TOM 4HUCIIE: CUCT€Ma OTOIJIEHUs JIOMOB, TMTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJbTMETpP, CUETUUK 3JIEKTPUYECKON SHEPIUH, IEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPHOOPHl (IPUMEPHI), SIEKTPUUYECKHE MPEJOXPAHUTEIH, JIEKTpoMar-
HUT, AJIEKTPOABHUTaTEb MOCTOSIHHOTO TOKA), HCIIONB3Ys 3HAHUS O CBOMCTBAaX (PH3MUECKUX SIBJIC-
HUH 1 HEOOX0IMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHUE YCTPONCTBA M U3MEPUTEIbHBIC IPUOOPHI IO CXEMaM U CXe-
MaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, ABUTATEID
BHYTPEHHEI0 CrOpaHus, EKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI JIEKTPUUECKUX LETEN C Io-
CJIeZIOBATENbHBIM U MapaJUICIbHBIM COCTUHEHNEM SJIEMEHTOB, Pa3lindas YCIOBHbIE 0003HAUYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LICTIEH;

IPUBOAUTH IPUMEPHI (HAXOAUTh MH(OPMAIMIO O IPUMEpPax) IPAKTUYECKOI0 MCII0JIb30BaHUs (PU-
3UYECKUX 3HAHUW B MOBCEAHEBHOM >KM3HU JUIsl o0ecrieueHus 0e30MacHOCTU MpU OOpaLEHUH C
npubopaMH U TEXHUYECKUMHU yCTPONCTBAMH, COXPAaHEHHUS 3I0POBBS M COOIIOACHUSI HOPM DKOJIO-
THYECKOT0 NOBEACHUS B OKPYKAIOILEH CpEAE;

OCYIIECTBIISTh MOUCK MH(POPMAIIUU (PU3UUECKOTO conepkaHust B MIHTEpHETe, Ha OCHOBE MMEIO-
IIUXCS 3HAHUH U MyTEM CPaBHEHUS JOTOJHUTEIFHBIX HCTOYHUKOB BBIACIATH HHPOPMAIINIO, KO-
TOpas ABJSAETCS NPOTUBOPEUUBON MIIM MOXKET OBITH HEJOCTOBEPHOI;

WCIOJIB30BATh NPU BBHIMOJHEHUH Y4EOHBIX 33aJJaHUN HAYYHO--TIOMYJISIPHYIO JUTEparypy dusmye-
CKOI'O COJIep>KaHMs, CIIPaBOYHbIE MaTEPHUAJIbI, PECypChl ceTu MHTepHeT, BiaxeTs npuémMamMmu KOH-
CIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMALIUU U3 OAHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3J/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KPAaTKUE YCTHbIE cOO0IeHus, 060011as nHpopMaruo 13
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COAEp KaHMsI, B TOM YHCIe MyOJIMYHO MPEACTaBIATh pe-
3yJIbTaThl MPOEKTHON HJIU UCCIIEN0BATEIBCKON IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3Y4YECHHBIN MOHATUHHBIN anmnapat Kypca GU3NKH, COMPOBOXKIATh BHICTYIJIEHUE MPE3EHTaLlEN;
IIPU BBINOJHEHUN Y4E€OHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX IPOLECCOB paclpeiessiTh
00513aHHOCTH B TPYIIIIE€ B COOTBETCTBHU C IOCTaBJICHHBIMU 3a/1a4aMH, CJIEIUTh 3a BBIIIOJHEHUEM
IJ1aHa JEHCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B JESTEINb-
HOCTb TI'PYIIIbI, BHICTPaWBaTh KOMMYHHUKaTUBHOE B3aWMO/IEHCTBHE, POSBIAS TOTOBHOCTh pa3pe-
1aTh KOH(IJIUKTHI.

K koHiy oOyueHus B 9 kJiacce npenMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIIOJIB30BAaTh MOHATUA: CHCTEMA OTCYETA, MATEpUAIbHAsA TOYKA, TPAEKTOPHUs, OTHOCUTEIBHOCTh
MEXaHUYECKOTo IBMXKEHHUs, Aeopmanus (ynpyras, IiacTudeckas), TpeHUE, [IEeHTPOCTPEMUTEIb-
HO€ YCKOpEHHE, HEBECOMOCTb M IMEPErpy3KH, LEHTP TKECTH, aOCOIOTHO TBEPIOE Teno, HEHTP
TSDKECTH TBEPJOTO TeNa, paBHOBECHE, MEXaHWYECKHe KoJeOaHUsl U BOJIHBI, 3BYK, HH(Pa3BYK U
YIABTPA3BYK, JIEKTPOMArHUTHbIE BOJHBI, IIKAJa SJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPBI UCITYCKaHUS M MOTJIONIEHHs, alb(a-, 6eTa- U raMMa-u3IydeHusi, u30-
TOIIBI, SIIEPHAsI DHEPTETUKA;

pasnuyath SABIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHENHOE JIBUKEHUE, PaBHOYCKO-
pPEHHOE TPSMOJMHEHHOE JBWKEHHE, CBOOOJHOE NaJeHHe Tel, PAaBHOMEPHOE JBMXKEHHE IO
OKPY>KHOCTH, B3aMOJEHUCTBHE TeJ, PEAaKTUBHOE JBI)KEHHUE, KojeOaTeIbHOe BHKEHUE (3aTyXa-
IOLME U BBIHY)KJIEHHBIE KOJIe0aHMs ), pe€30HAHC, BOJIHOBOE JBUKEHHE, OTPAKEHUE 3BYKA, MPSIMO-
JMHENHOE PacpOCTpaHEHHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPaKEHUE
CBETa, pa3JIokKEeHHUE OEJI0ro CBETa B CIEKTP U CI0XKEHUE CIIEKTPAIbHBIX LIBETOB, AUCIIEPCHUS CBETA,
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€CTECTBEHHAsl PaJInOAKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHUATOr0 CHEKTpa M3Iy4EHHUs) MO OIHUca-
HUIO UX XapaKTEPHBIX CBOICTB M HAa OCHOBE OMBITOB, JEMOHCTPHPYIOIIUX JaHHOE (U3NYECKOe
SIBJICHUE;

pacro3HaBaTh [IPOSABICHUE U3YUCHHBIX (M3NUECKUX SABJICHUN B OKpYXKarOIleM MHUpE (B TOM YUCIIE
¢busnveckue sIBICHUS B MPUPOJE: MPUIUBBI M OTIMBHI, IBHKEHUE MIIaHeT COTHEYHOM CUCTEMBI,
pPEaKTUBHOE JBUKEHHME >KMBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHUE,
ceiicMMUYEeCKHE BOJIHBI, LIyHAMHU, X0, [IBETa T€JI, ONTUUYECKUE SABJICHUS B IPUPOJIE, ONOIOrMUECKOE
JeCTBUE BUJUMOTO, YIBTPa(UOIECTOBOTO U PEHTTCHOBCKOTO M3IY4YE€HUH, ECTECTBEHHBIH pajno-
aKTUBHBINA (DOH, KOCMHUYECKHE JIyUH, PAJUOAKTUBHOE H3JIy4E€HUE IPUPOJHBIX MUHEPAJIOB, JAEH-
CTBME PAJUOAKTUBHBIX M3JIydCHHH Ha OpPraHU3M 4elloBeKa), IPU 3TOM IE€PEBOAMUTH IpPaKTHUYe-
CKYIO 3aJlauy B y4eOHYI0, BBIICIATH CYLLIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NUYECKUX SIBIICHUI;

OIMCHIBATh U3yYCHHbIE CBOMCTBA TEN U (PU3NYECKUE SBJICHUS, UCTIONB3YS (PU3NUECKHUE BEITUYHHBI
(cpenHsisi U MTHOBEHHAsi CKOPOCTb TeJa IIPH HEPAaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, IIepeMellie-
HUE, MyTb, YIJI0Basi CKOPOCTh, CHJIA TPEHUS, CUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOI-
HOTO TAaJIeHUs1, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC CUJIbI, MEXaHHUYECKas paboTa U MOIIHOCTb, IIO-
TEHIMaJbHas SHEpPrus Teja, MOJHATOrO HaJl MOBEPXHOCThIO 3€MJIM, MOTEHIHAbHAs SHEPIrus
CKAaTOM MpPYXKHUHBI, KUHETUYECKAsl dHEPrus, MOJHAas MEXaHW4ecKas SHEprusi, Nepuoj U 4yacToTa
Kose0aHui, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, [OKA3aTejb Ipe-
JIOMJICHUSI CPE/ibl), NIPU OINMCAHUM MPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICI HCIIOJIb3YyEMBIX
BEJIMYMH, 0003HAUYCHUS U €IUHUIBI (PU3MYECKUX BEIMYHH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO (U3UYECKYI0 BEJIMUUHY C JPYTUMH BEJIMYMHAMU, CTPOUTH I'padMKU N3yUEHHBIX 3aBUCH-
MocTell pU3NUeCcKuX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHMS M MPOIECCHI, UCIONb3Yys 3aKOH COXpaHe-
HUSl DHEPIMM, 3aKOH BCEMUPHOIO TATOTEHMS, NMPUHLMII CYNEPHO3ULUN CHJI, TIPUHIUI OTHOCH-
TenbHOCTH [anunes, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMsI UMITYJbCAa, 3aKOHBI OTPAKEHUS H
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOI0 U MaCCOBOTO YNCEN IPHU SIEPHBIX PEAKIIN-
X, IPY 3TOM JIaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aMUCBHIBATh €r0 MaTEMAaTUYECKOE BbI-
pakeHHUe;

OOBSICHATH (PU3MUECKHE TPOLIECCHl U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui Mpakx-
TUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO--CJIECTBEHHBIE CBS3H, CTPOUTH O0B-
SICHEHHE U3 2—3 JIOTMYECKUX IAaroB ¢ ONMOpoil Ha 2—3 M3y4YEHHBIX CBOWCTBA (PM3UUECKUX sIBJIC-
HUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4M (OMUpPAOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHUIT), UCIIOJIb3YS 3aKOHBI U
(bopMmyIbl, cBA3BIBAIOIIME (PU3NUECKHE BEMUMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 337a4yM 3aIllChl-
BaTh KPAaTKOE YCJIOBUE, BBISBISATH HEJOCTAIONINE UM U30BITOYHBIC TaHHBIE, BHIOMPATh 3aKOHBI U
(dbopMyIibl, HEOOXOIMMBIE IS PElIeHUs, MPOBOJIUTH PACYETHl U OILICHUBATh PEAUCTUYHOCTH TO-
Jy4EHHOTO0 3HaueHusl (PU3NUECKOI BETNYMHBL;

pacro3HaBaTh NPo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3UUYECKUX METO0B, UCIOIb-
3ysl OINMCAHHUE HCCIEeOBaHMs, BBIIEIATh MPOBEPSEMOE MPEINON0KEHNE, OICHUBATh MPaBHIIb-
HOCTb MOpSAJIKa MPOBEICHUS HCCIEAOBaHUA, J€TaTh BBIBOJABI, MHTEPIPETUPOBATH PE3YIbTATHI
HaOJIIOICHUI 1 OIIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKHUX SBICHUN WU (PU3UYECKUX CBOMCTB Ten (U3y-
YeHHe BTOpOro 3aKoHa HblOTOHA, 3aKOHA COXpaHEeHMsI SHEPIUU, 3aBUCUMOCTh Ieprojaa Kojebda-
HUI NPYKUHHOTO MasTHHKA OT MaccChl rpy3a U KECTKOCTHU NMPYXKHUHBI U HE3aBUCHUMOCTb OT aM-
IUTUTY/IbI MAJIBIX KOJIEOAHUMH, IPSAMOJIMHEHHOE paclipOCTPaHEHHUE CBETA, Pa3jIoKeHUE OeIoro cBe-
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Ta B CHEKTp, M3y4YEHHE CBOMCTB M300paXEHUS B IUIOCKOM 3€pKajie M CBOMCTB M300paKeHUS
npeaMera B coOMparomeit TMH3e, HaOMI0ACHNE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyYCHHS):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 00OpYIOBaHUS, ONUCHIBATH X0/
OTIBITA M €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI;

IPOBOAUTH MPH HEOOXOANMOCTH CEPHUIO MPSIMBIX M3MEPEHH, ONpeAeiss CpeHee 3HaueHHe U3-
MepsieMol BeTMUYMHBI ((POKYCHOE pPacCTOsHUE cOOMparoIeii TMH3bI), 0O0CHOBBIBATH BHIOODP CITO-
co0a u3MepeHust (M3MEPUTEILHOTO Mprudopa);

MPOBOANTH HUCCIIEOBAHUE 3aBUCHMOCTEH (PU3NUECKUX BEJIMYUH C UCIOIB30BAaHUEM MPSIMBIX W3-
MepeHUil (3aBUCHUMOCTh IyTH OT BPEMEHHU IMpPHU PAaBHOYCKOPEHHOM JBIKCHMM 0€3 HadaabHON
CKOpOCTH, TIepro/ia KoJIeOaHni MaTeMaTHYEeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yIJia
OTpaKEHHsI CBETa OT yIJIa MaJCHUs U yIJia MPEeJOMIICHHUS OT YIjia MaJeHHs): IUIAaHUPOBATh HCCIIe-
JIOBaHUE, CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYyYCHHOH 3aBH-
CHUMOCTH (pM3MYECKUX BEJIMYHMH B BUE TaOIHI ¥ TpauKOB, J€TaTh BBIBOJBI IO PE3yJIbTaTaM HcC-
CIIC/IOBAaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEITUYMH (CpPEIHSST CKOPOCTh U YCKOPEHHE Tela
IPpU PaBHOYCKOPEHHOM JBHKCHUH, YCKOPEHHE CBOOOIHOrO MaJeHUs, KECTKOCTh MPYXUHBI, KO-
3 QULIUEHT TPEHUS CKONBKEHUS, MEXaHH4YecKasi paboTa ¥ MOLIHOCTb, YaCTOTa M MEPUOJ KOJle-
0aHMiT MaTEMaTHYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKAasl CHJIa COOMpArOIIeH JIMH3bI, pa-
JIMOAKTUBHBIN (DOH): TUNITAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BbI-
MOJTHATh M3MEPEHHUs, CIEAYs NPEIOKEHHOW WHCTPYKIWHU, BBIYHCIATH 3HAUCHHE BEIHMYUHBI U
aHAJM3UPOBAThH MOJYYCHHBIE PE3YIIBTATHI C YIETOM 3aJaHHOMN MOTPEITHOCTH H3MEPEHHIA;
COOJII0/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000pYAOBaHUEM;
pa3nuyaTth OCHOBHBIE NMPU3HAKU M3YYECHHBIX (PU3UUECKUX MOJENIEH: MaTephalibHas TOuka, abco-
JIIOTHO TBEPJI0€ TEJ0, TOUECUHBIH UCTOUYHUK CBETA, JIy4, TOHKAas JIMH3a, INIaHeTapHasi MOJeb aTo-
Ma, HyKJIOHHasl MOJIeJIb aTOMHOT'0 51/1pa;

XapaKTepu30BaTh MPUHIHITEI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMO-
poii Ha UX ONMUCaHusA (B TOM YHCIE: CIIHIOMETP, TaTYUKHU MOJIOKEHHSI, PACCTOSIHUS U YCKOPEHMUS,
pakeTa, 3XO0JIOT, OYKH, MEpUCKON, (poToammapar, ONTUYECKUE CBETOBOJIbI, CIHEKTPOCKOI, J103H-
MeTp, kKamepa BuiibcoHa), ucnosb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBICHUM U HEOOXOIUMbIE
¢u3nyeckre 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMBbl M CXEMaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHHYECKMX YCTPONCTB, M3MEPH-
TEJBbHBIX IPUOOPOB M TEXHOJIOTUYECKHUX MPOLIECCOB MPH PEILICHUH Yy4eOHO--TTPAaKTUYECKUX 3ajiad,
OINTUYECKUE CXEMBI JJISl TIOCTPOEHUS M300pakeHUH B IJIOCKOM 3epKajie U COOMpAIOIIeH JIUH3E;
MPUBOANUTH IPUMEPHI (HAXOUTh MH(OPMAIHIO O IPUMEpPax) MPAKTUYECKOTO MCTIOJIb30BaHUs (Pu-
3MYECKHX 3HAHUH B TMOBCEJIHEBHOW JKM3HU Ul oOecriedeHus: 0€30MacHOCTH MpHU OOpalleHuu ¢
npubopamMM U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHUS 3/10pPOBbs M COOJIOZICHNUS HOPM JKOJIO-
THYECKOTO TIOBEJICHHS B OKPYIKAIOIIeH cpejie;

OCYIIECTBIATh MOUCK MH(OpMaruu (usnueckoro conepxanus B MHTepHETE, caMOCTOSTEIHHO
(bopMyIHMpys TOUCKOBBIN 3ampoc, HAXOAUTh MYTH ONpEAETICHUs JIOCTOBEPHOCTH IOJy4YEHHON
uHpOpMaIUY Ha OCHOBE UMEIOIIUXCS 3HAHUN U JOTTOJTHUTENbHBIX HCTOYHUKOB;

MCIOJIb30BaTh NPU BBHIMOJHEHUH Y4EOHBIX 3aJJaHUN Hay4YHO--TIOMYJIIPHYIO JHUTEpaTypy uszuye-
CKOTO COZIep)KaHUs, CIIpaBOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BlajeTh MpuéMaMH KOH-
CIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIUU U3 OHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE WMH(pOpMAIMU U3 HE-
CKOJIKUX HMCTOYHHKOB (PH3UUECKOTO COACPIKaHUS, MYOJUYHO MPEACTaBIATh Pe3yabTaThl MPO-
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€KTHON WJIM MCCIIEeI0BATENbCKON AEATENbHOCTH, P 3TOM IPAMOTHO HCIOJIb30BaTh W3Y4EHHBIN
MOHATUIHBIN anmapar u3y4yaeMoro pasjena (pU3uKu U COMPOBOXK/IATh BHICTYIUICHUE TIPE3CHTAIIH-
el ¢ y4€ToM 0COOCHHOCTEH ayAUTOPUHN CBEPCTHUKOB.

OueHka 10CTHKeHU NJIAHUPYEMBbIX Pe3yJIbTATOB

Oc00eHHOCTH OLIEHKH JJUYHOCTHBIX Pe3yJIbTaTOB

B cootBercTBuM ¢ TpeboBanusMu CTaHmapTa JOCTHKEHUE JTMYHOCTHBIX PE3yJIbTAaTOB HE BHIHOCHUT-
Csl Ha UTOTOBYIO OLIEHKY OOYYaroIIMXcs, a sBISIETCSA MPEeIMETOM OLEHKH 3(PPEKTUBHOCTH BOCIIUTATEIBHO-
00pa3oBaTeNbHON AEATEILHOCTH 00pa30BaTEIbHOTO yupexaeHus. IloaToMy OreHKa 3TUX pe3ylbTaToB 00-
pa3oBaTeNIbHON J1eATEIbHOCTH OCYIIECTBIISIETCS B X0/1€ BHEIIHUX HEMEePCOHU(PUIMPOBAHHBIX MOHUTOPHH-
TOBBIX MCCJIEIOBAHUN Ha OCHOBE LIEHTPAIM30BaHHO pa3pabOTaHHOTO WHCTPYMEHTAPHSL.

OCHOBHBIM 00BEKTOM OILICHKHU JTMUYHOCTHBIX PE3YJIbTaTOB CIIYXKHUT C(POPMUPOBAHHOCTH YHUBEPCAIIb-
HBIX y4eOHBIX JEHCTBUI, BKIIFOYaEMBIX B CIICIYIOIINE TPH OCHOBHBIE OJIOKa:

1) chopMUPOBAHHOCTH OCHOB IPAXKIAHCKON UIEHTHYHOCTH JIMYHOCTH;

2) TOTOBHOCTH K MIEPEXOAY K CaMOOOpPa30BAHHUIO Ha OCHOBE Y4EOHO-II03HABATEILHON MOTHBAIUH, B
TOM YHUCJIe TOTOBHOCTD K BBIOOPY HampaBlieHUs: TPO(GUILHOTO0 00pa30BaHus;

3) chOpMUPOBAHHOCTH COITUAILHBIX KOMIIETEHIIHIA, BKJIIOYasi IEHHOCTHO-CMBICIIOBBIE YCTAHOBKH U
MOpajIbHbIe HOPMBI, OTIBIT COIUATBHBIX U MEKINYHOCTHBIX OTHOIIIEHUH, PAaBOCO3HAHUE.

Oco0eHHOCTH OlIeHKH MeTalnpeIMeTHbIX pPe3yJbTaTOB

OCHOBHBIM O0BEKTOM OLIEHKU METAMPEAMETHBIX PE3yIbTATOB SIBISIETCS:

* CIIOCOOHOCTh M TOTOBHOCTh K OCBOCHHIO CHCTEMATHYECKHUX 3HAHHUH, UX CAMOCTOSTEILHOMY TIO-
MIOJIHEHUIO, TIEPEHOCY M MHTETPaLlUu;

* CITIOCOOHOCTH K COTPYIHUYECTBY U KOMMYHHKAIIUH;

* CIOCOOHOCTH K PELIECHUIO JTUYHOCTHO M COLIMAIBLHO 3HAYMMBIX MIPOOJIEM U BOILIOIIECHUIO HAWIeH-
HBIX PEIICHUH B MPAKTUKY;

* CIIOCOOHOCTB ¥ TOTOBHOCTH K Hcnonb3oBaHuto KT B nesstx o0ydeHus u pa3BUTHS;

* CITOCOOHOCTB K CAMOOPTaHU3AINH, CAMOPETYIISIINA U PeIICKCHH.

O1eHKy TOCTHKEHHUSI METalpeIMETHBIX Pe3yJbTaTOB TUIAHUPYETCS MPOBOAUTH B XOJI€ PA3IUYHBIX
poLeayp.

B xone Tekymieil, mpoMeXyToOUHON OIEHKH OYyJeT OLEHHMBAThCS JOCTHIKEHUE TaKUX KOMMYHHKa-
TUBHBIX U PETYISATUBHBIX JIEHCTBUH, KOTOPBIE TPYAHO WM HEIEeIeCO00pa3HO MPOBEPITh B XO/€ CTaHAAp-
TU3MPOBAHHOM HTOTrOBOM NMPOBEPOYHOI pabOThI, HANPUMEP, YPOBEHb C(HOPMHUPOBAHHOCTH HABBIKOB CO-
TPYAHUYECTBA WM CAMOOPTaHH3AIHH.

OnHOI U3 OCHOBHBIX HPOLIEYP UTOIOBOM OLIEHKU JOCTH)KEHUS METANpeIMETHBIX Pe3yIbTaToOB sIB-
JSeTCs 3alIuTa 00yYaroIIUMHUCS UTOTOBOTO WHAWBUIYAIBHOTO MPOEKTa. MITOrOBOW MPOEKT MpeCTaBIIsIeT
co00i y4eOHBIN MPOEKT, BBIMOJHSAEMbIH 0OydalomUMCS B PaMKax OJHOTO MM HECKOJBKUX Y4eOHBIX
MIPEMETOB C LENBIO TPOJIEMOHCTPUPOBATH CBOM JIOCTHIKECHHUS B CAMOCTOSITEIbHOM OCBOCHUH COJIEPKAHUS
n30paHHBIX 0OJacTel 3HaHUM W/WIIM BUJIOB JIESITEIbHOCTH U CIIOCOOHOCTh MPOEKTHPOBAThH M OCYIIECTBIATh
1IeTIECO00Pa3HYI0 U PE3YIbTATUBHYIO JIEATEILHOCT (y4eOHO-TI03HABATEIBHYIO, KOHCTPYKTOPCKYIO, COIIH-
AJIbHYI0, XY/10’)KECTBEHHO-TBOPUECKYIO, HHYIO).

BeimonHeHe WHAMBHYaTBHOTO MTOTOBOTO MPOEKTa 00SM3aTENBHO IS KaXIOro 00ydaromierocs,
€ro HEBBINOJIHEHHE PABHOLICHHO MOJIyYECHHIO HEYIOBJIETBOPUTEIHHOM OLEHKH 110 Y4eOHOMY MTPEIMETY.

Pe3ynbpTaT MpOEKTHOM NEATENFHOCTH JODKEH UMETh MPAKTHUECKYI0 HAlPaBJIeHHOCTh. Tak, HalpH-
Mep, pe3yJbTaToM (IIPOAYKTOM) MPOEKTHOM AEATETLHOCTH MOXKET OBITh JIt00ast U3 CeIyIonuX pador:

1) nuceMenHas padota (3cce, pedepar, aHAIUTUYECKUE MaTepuaibl, 0030pHbIe MaTepUabl, OTYETHI
O MIPOBE/IEHHBIX UCCIIEOBAHUSIX, CTEH/IOBBIN JOKIIAI U JIp.);

2) Xyno)KecTBEeHHasl TBopueckasi padora (B 001acTu JUTEpaTyphl, My3bIKH, U300pa3UTEIBLHOTO HC-
KYCCTBa, DKPaHHBIX MCKYCCTB), IPEJCTABICHHAs B BHJIE MPO3aNUYECKOr0 MM CTUXOTBOPHOIO MpOU3BeEJe-
HUS, HHCIICHUPOBKH, XYJI0XECTBEHHON ICKIIaMaIliH, UCTIONTHEHUS! MY3bIKAIBHOTO TPOU3BEICHHS, KOMITh-
FOTEPHON aHUMALIUU U 1p.;

3) MaTepuaNbHBIN 00BEKT, MAKET, MHOE KOHCTPYKTOPCKOE U3JICTTUE;
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4) oT4yeTHBIE MaTEepHUAJIBI 110 COLMATHLHOMY MPOEKTY, KOTOPBIE MOTYT BKJIIOYAaTh KaK TEKCTHI, TaK U
MYJIbTUMEANIHBIE TPOAYKTHI.

OOumM TpeboBaHMEM KO BCeM paboTaMm SBISETCS HEOOXOIUMOCTh COOIIOACHUS HOPM U MpaBHII
LUTUPOBAHUS, CCHUIOK Ha pa3IMYHbIe HCTOUHUKH. B ciyyae 3aMMcTBOBaHUS TeKCTa pabOThl 0e3 yKa3zaHus
CCBUIOK Ha MCTOYHHMK (TUIaruara), MpoeKT K 3alUTe HE JI0MYCKaeTCs.

3aimuTa IpoeKTa OCYIIECTBIISETCS B MPOIIECcCe CIEUAIbHO OPraHM30BAaHHOM JeSITeIbHOCTH KOMHUC-
cHH 00pa3oBaTENBHOIO YUPESKICHUS WU HA MIKOJIHHON KOH(epeHIH. Pe3ynbTaTsl BBHITIOIHEHUS IPOEKTA
OLICHHUBAIOTCS 110 UTOTaM PACCMOTPEHHUs KOMUCCHEN MPEeICTaBICHHOrO MPOAYKTa ¢ KPATKOM MOsSCHUTEIb-
HOM 3aITUCKOM, MPE3EHTALUU 00YJaIOLIeT0CS U OT3bIBA PYKOBOIUTEIIS.

Kputepuu ornieHKH MpoeKTHON padoThl pa3padaThIBAIOTCS C yUETOM IieJiel U 3a/1a4 MPOEKTHOU Jes-
TEJIBHOCTH Ha JJAHHOM 3Tare 00pa3oBaHMs U B COOTBETCTBUU C OCOOCHHOCTSMHU 00pa30BaTENLHOIO yUpe-
KJICHUS.

Oco0eHHOCTH OLIeHKHU NPeIMEeTHBIX Pe3yIbTATOB:

Yemuviti ”HIUBUAYATbHBIN KOHTPOJIb - 3TO BBISIBICHUE YUYMTEJIEM 3HAHUI, YMEHUN U HABBIKOB OT-
JETbHBIX YYCHUKOB. YYEHUKY MPEJIaraeTcsi OTBETUTh Ha OOIIMIA BOIIPOC, KOTOPBIA BIOCIEICTBHH pa30u-
BaeTcsl Ha psf 0onee KOHKPETHBIX. OOBIYHO, MMPU TAKOM METOJIE KOHTPOJIIs, O0yUaIOUIHIiCs BBI3BIBAETCS K
nocke. [Ipu HemonmHOM OTBETe YYEHHKY 3aJal0TCSl JIOTIOJIHUTENFHBIE BOMPOCH], €CIIM HEOOXOJUMO yTOU-
HUTbH JI€TaJIH, IPOBEPUTH ITYOHHY 3HAHUN WM e €CIH Y YUUTEIsl BO3HUKIIU KoJieOaHUs MPU BHICTABJICHUN
OLIEHKH.

YcTHbIl (POHTANBHBIN KOHTPOJb (OOPOC). YUHUTENh JKIAET OT YUYeHUKOB KPAaTKHUX JIAKOHUYHBIX OT-
BeTOB ¢ MecTa. OOBIYHO MPOBOAUTCS C IENBIO MOBTOPEHUS M 3aKpeIUICHHs] Y4eOHOr0 MaTepuala, mpoii-
JICHHOTO 32 KOPOTKHUI MPOMEKYTOK BpeMeHH. J{Jis yueOHOro quanora O4eHb BaXKHa MPOJyMaHHasi cUcTeMa
BOIIPOCOB, KOTOPBIE MPOBEPSIIOT HE TOIBKO CHOCOOHOCTh YUEHUKOB 3aIIOMHHUTH M BOCIPOHM3BECTH UHQOP-
MaIMIO, HO ¥ OCO3HAHHOCTh YCBOEHUS, CHOCOOHOCTh PACCyKaTh, BBICKA3bIBaTh CBOE MHEHUE, apTyMEHTH-
POBaHO CTPOHUTH OTBET aKTMBHO y4acTBOBaTh B 00IIel Oecesne, yMeHHUE KOHKPETH3HPOBATH OOIINE TTOHS-
THUSL.

ucomennviii koHmpons. MoxxeT ObITh UHAUBUYAbHBIM (KOHTPOJIbHBIE 3aJjaHUsl 0 KapTOUKaM),
HO Yalle MpUMeHsieTcs (PPOHTAIbHBIN MUChMEHHBIH KOHTPOJb. [IuchMeHHBIE pabOThI MO CONNEPKAHUIO U
(dhopme MOryT OBITh CAMBIMH Pa3HOOOPA3HBIMHU:

CamocrosrenbHas paboTa - HeGombIas 1Mo BpeMeHu (15-20 MuH) mUCbMeHHasi IpOBEpKa 3HAHUN U
yMEHUN OOyYaroIMXCs M0 U3y4yaeMol TeMe Kypca, elle He MPOWJIeHHON 110 KoHma. OIHOW W3 TIIaBHBIX
nesnel 3Toil paboThl SABJISETCA IMPOBEPKAa YCBOEHHUS yYEHMKaMM CIIOCOOOB pelleHHs y4eOHBIX 3ajad;
OCO3HaHUE MOHATUI; OPUEHTHUPOBKA B KOHKPETHBIX MpaBUiIaxX U 3aKOHOMEpHOCTAX. Ecnu camocTodTenbHas
paboTa MPOBOAUTCS Ha HAYaJIbHOM OSTare CTAHOBJICHMS KaKOro-aubo yMEHHs WJIM HaBblKa, TO OHAa He
OLICHHMBAeTCs OTMETKOW. BMecTo Hee yuuTenb JaeT apryMeHTHUpPOBaHHBIN aHaIW3 pabOThl 00ydaromuxcs,
KOTOpBIM OH NPOBOJUT COBMECTHO C yYe€HUKaMH. EciM ymMeHHME HaxOoOUTCs HAa CTaAuM 3aKpeluieHUs,
aBTOMATHU3allMM, TO CAMOCTOSITENIbHAs paboTa MOXKET OLIEHUBAThCA OTMETKOM. [Ipennaraercst npoBoaAUTh U
JMHAMUYHbIE CaMOCTOSTENIbHBIE Pa0OThI, paCCUMTaHHbIE HA HEMPOJOKUTeNbHOe BpeMs (5-10 Mun). O10
Croco0 MPOBEPKH 3HAHUM M YMEHHI MO OT/IEIbHBIM CYIIECTBEHHBIM BOIIPOCaM Kypca, KOTOPBIH MO3BOJISET
NEPMAaHEHTHO KOHTPOJIMPOBATh U KOPPEKTHUPOBATh XOJI YCBOEHHs y4eOHOro marepuaia ¥ MpaBUIbHOCTD
BbIOOpa METOJMKH OOY4YEeHHSs IIKOJIbHUKOB. J[is1 Takux paOOT yduTedb HCIOIb3YEeT WHIAUBUAYAIbHbIE
KapTOUKH, OOydarolue TEeKCThl, TECTOBble 3adaHus, TaOnuubl. CamocrosiTenbHas paboTa MOXKET
MPOBOAUTHCS (POHTATBHO, HEOONBIIMMM TpYyNIaMH M HUHAUBUAYaIbHO. Lleab Takoro KOHTpouis
OIIpeIeNIAeTCsl WHAMBHUYATbHBIMH OCOOEHHOCTSIMH, TEMIIOM MpPOABIKEHHsI OOy4arollUXcs B YCBOCHUHU
3HaHUU. VIHIMBUIYaJbHYIO CaMOCTOSITENbHYIO pabOTy MOXKET MOJYyYUTh YYEHHMK, KOTOPBIM MpPOIyCTHI
MHOI'0 y4eOHBIX JHEH, HE YCBOMJ KaKOW-TO pa3lieln Mporpammbl, paOOoTaloUIuii B 3aMeAJICHHOM WIIH,
Hao0OpOT, yckopeHHOM TeMiie. llerecooOpa3Ho UCHONB30BaTh WHIAMBUAYAIbHBIE CAMOCTOSITEIbHbBIE
paloThI U ISl 3aCTEHYMBBIX, POOKHX YUEHHKOB, YyBCTBYIOIIMX JAUCKOMQOPT MPHU OTBETE y TOCKH. B 3TOM
cllydae XOpOIIO BBIMOJIHEHHAs paboTa CTAaHOBUTCS OCHOBAHUEM JIJI OTKPBITON MOAJIEPKKH IIKOJIbHUKA,
BOCIIUTaHMs YBEPEHHOCTH B COOCTBEHHBIX CHJIAX.

®dusndeckuil IUKTaHT - (opMa MUCHbMEHHOTO KOHTPOJS 3HAHWUW M yMeHuM oOydaronuxcs. OH
MpeJCTaBIsieT co00i mepeueHb BOMPOCOB, HA KOTOPHIE ydYaluecs MOJDKHBI JaTh He3aMeUIUTENbHbIC U
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KpaTKie OTBEThl. Bpemsi Ha KaX/Iblil OTBET CTPOTO PErVIAaMEHTHPOBAHO M JOCTATOYHO Mo, MO3TOMY
chopMyIUpPOBaHHBIE BOIMPOCHI JIOJDKHBI OBITH YETKMMH M TpeOOBaTh OHO3HAYHBIX, HE TpPeOyrommx
JOJTOTO Pa3MBINUICHUS, OTBETOB. VIMEHHO KPaTKOCTh OTBETOB JWKTAHTA OTJIMYAET €r0 OT OCTaIbHBIX
¢opm KoHTposis. C IOMOLIBIO JUKTAaHTOB MOXXHO IIPOBEPUTh OTPAHWYEHHYIO OO0JNAacTh 3HAHUU
o0yJaromuxcs: 3HaHue 0003HAUCHHI U €JMHULl U3MEPEHUs (PU3NYECKUX BENWYHH, pusnyeckux Gopmya u
T.A. JIUKTaHT HE MO3BOJIAET IPOBEPUTh YMEHHsI, KOTOPBIMU OBJIAJIE€NHN OOydarouyecs Mpu U3y4eHUU TOU
wi uHOW Tembl. OnHako 3Ta opMa KOHTPOJIS 3HAHUN M YyMEHHH YYEHUKOB CHMMAET YacTh HArPY3KU C
OCTaJIbHBIX (OPM, a TaKKE MOXKET OBbITh C YCIIEXOM IPUMEHEHa B COYETaHUM C JPYruMH (popmamu
KOHTPOJISI.

ITpocMOTp JIOMalIHUX HUCbMEHHBIX PAabOT — HEOoOXOAMMAas COCTAaBHAs 4YacTh KOHTPOJIA 3HAHUN
obyyaromuxcs. OH OCYIIECTBIISICTCS B MPOLECCE WHIAMBHUIYaTHHOTO ONpPOca (BBI3BAHHBINA K JIOCKE YUEHHK
MIOKa3bIBaET YUYUTEIO CBOI TETPalb), a TAKXKe I NMPOBEPKU (HECKOJIBKO pa3 B IoA) TeTpajeil Bcex
YUEHHKOB KJlacca Ui BBIABICHUS M YCTPAHCHHS MMEIOLIMXCS HEAOYETOB M MEPUOTUYECKOTO «Oerioro»
IIPOCMOTpa BBIIOJHEHUS JOMAIIHEro 3aJjaHus IMyTeM 00XoAa padodyux MECT Y4, Ha KOTOPBIX JIeXKAT MX
PacKphIThIE TeTpaau (TIPU STOM YCTaHABJIMBACTCS JIMIIH (DAaKT BHIMOIHEHUS 3aJaHUs U KA4eCTBO 3aIHCEN).
BaxHo, uyTOOBI MIKOJIBHMKHM OBLIM YBEpEHbI, YTO MX JOMALIHME pPaOOThl IMOCTOSHHO IOABEPIaroTCs
MIPOBEPKE.

KonrpoabHble aboparopHblie padoThl. Ero Moxer craTh 1abopaTtopHas pabota, o 1o0Hast JaHHBIM
B y4eOHHUKE K N3y4aeMOi TeMe WJIM KaKOH-TO IKCIIEPHUMEHT, CBSI3aHHBIA ¢ BOCIIPOM3BEICHHEM KOHKPETHBIX
CUTyallUl, COOTBETCTBYIOIMX HayyHbIM (pakTaM U ¢uszndeckuM ssieHusM. Jlabopatopnas pabora —
JOCTaTOYHO HeoObIYHasi (hopMa KOHTPOJIS, OHA TPeOyeT OT YUYCHHKOB HE TOJBKO HAJMYWS 3HAHUH, HO eIIe
U yYMEHUH NpPUMEHATh 3TH 3HAHMS B HOBBIX CUTyalMsX, cooOpasurenbHocTH. JlaboparopHas pabota
aKTUBM3HMPYET IO3HABATENbHYIO IESITENBHOCTh O00YyYarolMXcs, T.K. OT pabOThl ¢ PYYKOM M TETpalbio
pelsiTa nepexo T K paboTe ¢ peabHbIMU peaMeTaMu. Torna v 3aJaHus BBIOJIHSAIOTCS JIerye U OXOTHEeE.

Jomamnue saboparopueie pabotel. B 7-9 kimaccax ocoboe 3HaueHue Npuaa&Tcsi (OPMHUPOBAHUIO
HKCHEPUMEHTAIbHBIX YMEHUI — YMEHHI BBINOJIHATH Ja00opaTopHble paboThl. MI3BeCTHO, 4TO HAaMOOIBIINH
WHTEpEC NPU M3YYCHUN (PU3UKH YYCHHKH TPOSBISIOT TPU BBHITIOJHEHUH CAaMOCTOSTEIBHBIX MPAKTHYECKUX
nevictBuil. Ilpu BeimosHeHNH paboT oOydarouyecs yriayOmisioT CBOM 3HAHUS, MOBTOPSIOT M3yYEHHBIM Ha
ypokax Marepuan. Pa3BHUBaOT MaMATh W MBIIIICHHE, yYaTCs aHATM3UPOBATh HJICIO U PE3yJIbTATHI OIBITOB,
CaMOCTOSITENILHO JIEJIAl0T BBIBOJBI. PaOOThI BBI3BIBAIOT Yy LIKOJbHUKA YYBCTBO YAMBICHMS, BOCTOpra U
YIIOBOJILCTBHS OT CaMOCTOSITETIHHO IPOJICIIAHHOTO HAayYHOTO JKCIIEPHMEHTa, a MOJYYSHHbIE NPU ITOM
MOJIOKUTEIbHBIE SMOLIMU HAJIONT0 3aKPEIUISIOT B MAMATH HYXHYIO HH(POPMALIHUIO.

KonTtponbHas paboTa - UCTONb3yeTcs MPH GPOHTATHLHOM TEKYIIEM M UTOTOBOM KOHTPOJIE C IIEIIBIO
IPOBEPKH 3HAHUNH M yMEHUH IIKOJBHUKOB IO JOCTATOYHO KPYMHOH M MOJHOCTbIO HM3YyYEHHOH TeMme
nporpaMMbl.  [lo  MPOJOKMUTENFHOCTH  MUCBMEHHBIE  KOHTPOJIbHBIE  pabOTBl  MOTYT  OBITH
KpaTkoBpeMeHHbIMU (15 — 25 MuH.), Korja mpoBepsieTcs YCBOGHHE HEOOJbIIOro o0beMa Yy4eOHOro
MaTtepuaia, U 0Oojee JIUTETbHBIMH, HO HE CBBIINIE OJHOTO akKaJeMudeckoro daca. llpu BbieneHHH
BPEMEHHU Ha KOHTPOJBbHYIO PabOTy YUHMTHIBAIOTCS 00bEM BBIHOCHMMBIX Ha HEE BOINPOCOB, LIEIH PabOTHl U
CIIOCOOBI €€ MMPOBECHUS.

Cpeocmea npogepku u OUeHKu NAAHUPYEMBbIX pe3yabmamoe: Hu3ndecKue 3a71a4d U JAUKTaHTHI,
WH/IMBUyAIbHBIC KapTOUKU-3aJaHus (BOIPOCHI, KPOCCBOP/BI, 3a7auH), TOMAITHHE TIPOBEPOUYHBIE PabOTHI,
CaMOCTOSITeNIbHbIE pa0OTHl KOHTPOJIUPYIOIIEro U 00YJaolIero XxapakTepa, KOHTPOJIbHbIE pabOThI, YCTHBIN
OIIPOC YYCHUKA y JOCKH, IIPOBEPKA TETPACH ¢ JOMAITHIM 3aJaHHeM, JJAOOpaTOpHBIE paObOTHI

Ouenka omeemos yuauwjuxcs

Ounenka «5» cTaBUTCA B TOM CIIy4ae, €CIM yJalluucs:
e  OOHapy)XMBaeT MOJIHOE TOHUMaHUE PU3NYECKON CYITHOCTH PAaCCMaTPUBAEMbIX SIBJICHUN U
3aKOHOMEPHOCTEH, 3HaHNE 3aKOHOB M TEOPUM, yMEEeT MOATBEPIUTh X KOHKPETHBIMU IIpUMEpa-
MU, IPUMEHUTH B HOBOI CUTyallMM U IIPH BBIIIOJHEHUH NIPAKTUYECKUX 3aJaHUM.
e  JlaeT TouHOE OIpe/ielIeHNE U NCTOJKOBAaHUE OCHOBHBIX MOHSATUH, 3aKOHOB, TEOPHUH, a TaK¥kKe
IpaBUIbHOE onpezeneHre GU3NIECKUX BETUYHH, UX €IUHUIL U CIOCOOOB U3MEPEHMS.
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e  TexHHYECKH IPaMOTHO BHIMONHIECT (PU3NUECKHUE OMBITHI, YEPTEKH, CXEMBI U TpaduKu, co-
MyTCTBYIOIINE OTBETY, IPABUIBHO 3aIMCHIBAET (POPMYJIBL, OJIB3YSCh IPUHITON CUCTEMOM
YCIIOBHBIX 0003HAYCHUH.
e [Ipu oTBere He MOBTOPSET AOCIOBHO TEKCT yueOHUKA, a yMeeT 0ToOpaTh ri1aBHOe, OOHapy-
JKUBAET CAMOCTOATEIHLHOCTh U apTyMEHTUPOBAHHOCTD CYKJICHUH, YMEET YCTAHOBUTD CBS3b MEXK-
Jly U3y4aeMbIM U paHee U3y4CHHBIM MaTepHaJIOM IO Kypcy (PHU3HKH, a TaKKe ¢ MaTepHATIOM,
YCBOCHHBIM IPU U3YUYEHUU JAPYTUX CMEKHBIX MPEAMETOB.
e VYMeeT NOAKPENUTh OTBET HECIOKHBIMHU JIEMOHCTPAIIMOHHBIMU OIBITAMH.
e  YMeer aenarh aHaau3, 0000IICHHS 1 COOCTBEHHBIC BEIBOJIBI IO OTBEYAEMOMY BOTIPOCY.
e  VYMeeT CaMOCTOSTEIHHO U pallMOHAIbHO PaboTaTh ¢ y4eOHUKOM, JONOJHUTEIBHOM JUTEpa-
TYpOH U CIIPAaBOYHHUKAMU.
Ouenka «4» cTaBUTCA B TOM CIIy4yae, €Il OTBET YJOBJIETBOPSET HA3BAHHBIM BBIIIE TPEOOBAHUSIM, HO
yJalumncs:
e  JlomyckaeT oHy HerpyOyro omMOKy UK He 0oJiee IBYX HEJJOUETOB U MOXKET UX UCIIPABUT
CaMOCTOSITENIbHO, WU MPU TTOMOIIH HEOOJIBIION MTOMOIIN YYUTEIS.
e  He o0nagaer 10CTaTOYHBIM HABBIKOM PaOOTHI CO CIIPABOYHOM JTUTEPATYPOU (HAIIpUMED,
YUEHHUK YMEET BCE HAWTH, MPABUIHLHO OPUEHTUPYETCS B CIIPABOYHUKAX, HO padOTaeT MEIJICHHO).
Ouenka «3» cTaBUTCS B TOM CITydae, €CJI yJalluics MPaBIJIbHO TOHUMAET (PU3NYECKYIO CYIIIHOCTD pac-
CMaTpPUBAaEMBbIX SIBIICHUI 1 3aKOHOMEPHOCTEH, HO TPU OTBETE:
e  OOHapyXHBaeT OT/AEIbHbIC MPOOEIHI B YCBOCHUH CYIIECTBEHHBIX BOIIPOCOB Kypca (DM3HKH,
HE MPENATCTBYIONINE JabHEHIIIEMY YCBOCHHIO TPOTPAMMHOTO MaTepHala.
e  HcmbIThIBaeT 3aTpYAHECHHS B IPUMEHEHUH 3HAHUN, HEOOXOAMMBIX ISl pEIICHU 3a/1a4 pa3-
JIMYHBIX TUIIOB, IPH OOBSICHEHWU KOHKPETHBIX (PU3NUECKHX SBICHHUI Ha OCHOBE TEOPHIl U 3aK0-
HOB, WJTU B MIOATBEPKACHHH KOHKPETHBIX MPUMEPOB MPAKTHYESCKOTO IPUMEHEHUS TCOPHIA.
e  OTBeyaeT HEMOJHO Ha BOMPOCKHI YUUTENs, UM BOCIIPOU3BOJIUT COJAEPIKAHUE TEKCTa yueOHH-
Ka, HO HEJOCTATOYHO MOHUMAET OT/IEIbHbBIE BaYKHBIE MOJ0KEHNUS, B 3TOM TEKCTE.
e  OOHapyXHBaeT HEJJOCTATOYHOE MOHUMAaHHE OT/IEJIbHBIX TTOJI0KEHUH TP BOCTIPOU3BEICHUH
TEKCTa y4eOHMKA, WM OTBEYAET HEMIOJIHO Ha BOMPOCH! YUHUTEIS, JOIYCKasi OJHY - IBE TPyObIe
OLIMOKH.
Ounenka «2» cTaBUTCA B TOM CIIy4ae, € yJaluncs:
e  He 3Haer u He MOHMMAET 3HAUUTENBHYIO WJIM OCHOBHYIO YacTh MPOTrPAMMHOTO MaTepuaa B
mpeJienax MoCTaBICHHBIX BOIIPOCOB.
e  Iwmeer cnabo copMupoBaHHBIC M HEMOJTHBIC 3HAHUS U HE yMEET MPUMEHSATh UX K PEIICHUIO
KOHKPETHBIX BOIPOCOB M 33]1a4 110 00pa3ily U K MPOBEICHHUIO OIBITOB.
e [lpu oTBete (Ha OAMH BOINPOC) JIOMYyCKaeT OoJiee ABYX IpyObIX OMIMOOK, KOTOPbIE HE MOXKET
UCTIPAaBUThH JJAKE TPU TIOMOIIH YIUTEIIS.

Ouenka npakmuueckux u 1a6opamopHvix padbom no Qusuke
Ouenka «5» cTaBUTCS B TOM Clly4yae, eclid yJanuiics:
® BLITTOJIHUJI BCIO pa0OTy B MOJHOM 00BbeMeE ¢ COOII0IEHUEM HEOOXO0AMMOM MOCe10BaTeNb-
HOCTH TIPOBEJICHHS OTIBITOB M N3MEPECHUH;
® CaMOCTOSITEIbHO M PAllMOHATILHO CMOHTHPOBAJ HEOOXOAMMOE 000pyI0BaHHUE, BCE OTIBITHI
MIPOBEJI B YCJIOBUAX U PEXKHUMaX, 00ECIIEUNBAIOIINX MTOJyYeHHE TPABUIBHBIX PE3YIbTATOB U
BBIBOJIOB;
e cobmtoan TpeboBaHus OE30MACHOCTH TPYAA;
®B OTYETE MMPABUIILHO U AKKYPATHO BBITIOJIHMII BCE 3aITUCH, TaOJIHIIbI, PUCYHKH, YEPTEKH,
rpad UKy, BBIYUCICHHUS;
¢ IPABUJIBHO BBINTOJIHWI aHanu3 norpemsocted (7 — 11 kmaccer).
Ouenka «4» CTaBUTCS B TOM CIIydae, €CJId ObLTN BBITIOJIHEHBI TPEOOBAaHMSI K OIICHKE «5», HO ydaluncs
JOMYCTHII HEIOUETHl TN HErpyOble OLTHOKH.
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Ouenka «3» cTaBUTCSI, €CITU PE3yJbTaT BBIMOJIHEHHONW YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIbHBIC
BBIBOJIbI, HO B X0/1€ ITPOBEJICHUS OIbITa U U3MEPEHUM OBLIIN TOMYIIEHBI OIINOKH.

OueHka «2» CTaBUTCS, €CITU PE3yJIbTaThl HE TIO3BOJIIOT CAETIATh MPABUIIBHBIX BBIBOJIOB, €CIIH OIBITHI, U3-
MEpEHHUsI, BEIYHUCIICHHUS], HAOIIOICHUS TPOU3BOIUINCH HEMTPABUIIBHO

Ouenka «1» cTaBUTCS B TeX Cllydasix, KOTJa y4alIuicsi COBCEM HE BBIITOIHUI PaboTYy.

Bo ecex cnyuaax ouenka cnusxcaemcs, eciu y4eHUK He coOn100an mpedosanusn de3onacHocmu mpyoa.
B mex cnyuanx, kozoa yuawuiica nokazan OpuZUHAIbHbLI NOOX00 K 6bINOJIHEHUIO PAdOmbl, HO 6 OMm-
yeme codeprcamcsa HeOOCMaAmKU, OUEHKA 34 6bINOJIHEHUE PAOOMbL RO YCMOMPEHUIO YUUMEIA MOIHCE
OblMb NOBBLIUIEHA NO CPAGHEHUIO C YKAZAHHBIMU HOPMAMU.

Ouyenka nucbMeHHbIX KOHMPOJILHBIX padom.

Ouenka 5 craButTcs 3a paboTYy, BBITOJIHEHHYIO MOJTHOCTHIO 0€3 OIMOOK U HEJIOUETOB.

Ouenka 4 craButcs 3a padoTYy, BBIIIOJIHEHHYIO MOJHOCTBIO, HO MIPH HAJTMYUU B HEl He OoJiee OHOU He-
rpy0oii omMOKH U OJJHOTO HEJ0YeTa, He Oojiee TPeX HEeA0UETOB.

Ounenka 3 cTaBUTCS, €CIIM YYEHUK IPABUIIBHO BBIMOJIHWI HE MeHee 1/2 Bcel paboThl Wil IOMmycTHII He 60-
Jiee oIHOM TpyOOi OMMOKY U IBYX HEIOUETOB, HE O0jiee 0 JHOU TPYOOi 1 OTHOM HETpyOOi OIIMOKH, HE
0osee Tpex HErpyObIX OMIMOOK, OJHOM HErpyOOH OMMOKU U TPEX HEJOUYETOB, IPU HATHMYUU YEThIpEX -TSATH
HE/I0YETOB.

Ouenka 2 cTaBUTCS, €CIIM YUCIIO OMUOOK M HEOYETOB MPEBBICUIIO HOPMY AJIsL OLICHKH 3 WM MPABUILHO
BEITIOJTHEHO MeHee 1/2 Bcei paboThl.

Ouenka 1 craButcs, €clii y4eHUK COBCEM HE BBIMIOJIHIII HU OJTHOTO 3a/1aHuSs.

[TonpoOHOE o1leHMBAaHHUE BIIOKEHO B KaX/101 KOHTPOJIbHOM paboTe yduTes.

Ilepeuenv oumuook

I'pyObie ommoxn

1. He3Hnanue omnpeiencHi OCHOBHBIX IMOHSATHH, 3aKOHOB, TIPABHJI, OCHOBHBIX ITOJIOXKEHHI Teopuu, Gop-
MyJ1, OOLIETIPUHSTHIX CUMBOJIOB 0003HaYeHUs (PU3NYECKUX BETUYUHU, CIUHULL UX U3MEPEHUS.

2. Hey™meHue BBIIEIUTH B OTBETE IJIaBHOE.

3. HeymeHue npuMeHATh 3HAHUS JUI PEeLIeHUs 3a1a4 U 00BbSICHEHUS (U3NUECKUX SBJICHHI; HENPaBUIbHO
c(opMyIMPOBAHHBIE BOIIPOCHI 33/1a4 WJIM HEBEPHbIE OOBSICHEHUSI X0/1a €€ PEIIeHNs; He3HAHWE TPUEMOB
peleHus 3a/1a4, aHaJOTMYHBIX paHee PelIeHHBIM B Kiacce, OIMOKH, MOKa3bIBAIOIINE HEMPABUIBHOE I10-
HUMaHUE YCJIOBHUSA 3aJ1a4M UM HETPAaBUIbHOE UCTOIKOBAHHUE PEIICHHUS.

4. HeymeHue 4nuTaTh U CTPOUTH TpapUKH U MPUHIHUITHAIBHBIE CXEMBI.

5. HeymeHue noaroToBuTh K padoTe yCTaHOBKY UJIU JIabopaTOpHOE 000pyAOBaHKE, IPOBECTH OMBIT, HE-
00XO0MMBIE PACUETHI, WM UCIIOJIb30BaTh MOJy4YCHHbIE JAHHBIE [ BHIBOJIOB.

6. HeOpexxHoe oTHOIIEHUE K 1a00paTOpHOMY 000pPYI0BAaHUIO U U3MEPUTEIBHBIM TPHUOOpPAM.

7. HeymeHue ompeaennTh MOKa3aHue U3MEPUTEIbHOTO proopa.

8. Hapymienue TpeboBanuii mpaBuil 6€30MaCHOTO TPy/ia IPU BHIIOJHEHUH SKCIIEPUMEHTA.

HerpyoOnie ommoxkn

1. Herounoctu ¢hopMynupoBOK, ONpeesIeHNH, TOHATUH, 3aKOHOB, TEOPUH, BbI3BAaHHbIE HEMOJIHOTOM
OXBaTa OCHOBHBIX MTPU3HAKOB OIPEJIENIIEMOT0 MOHATHUS, OIIMOKH, BEI3BAaHHBIE HECOOIIOIEHUEM YCIOBUN
MIPOBEJICHUH OIBITA WM U3MEPEHUH.

2. OmmOKH B yCIOBHBIX 0003HAYEHHUSAX HA MPUHIMUITHAIBHBIX CXEMaxX, HETOYHOCTH YepTexkeil, rpaduKoB,
CXEM.

3. Tlporyck uar HETOYHOE HAallMCaHWe HAMMEHOBAaHUH eTUHMI (PU3NYECKUX BETUYMH.

4. HepaunoHaJIbHBIN BBIOOP X0/a PEIIECHUSI.

Henouerst

1. HepauunoHanbHbIe 3alMCH MTPH BBIYUCIEHUSAX, HEPALIMOHAIBHbBIE PUEMBI BBIYUCIICHUH, TPeo0pa3oBa-
HUU U PEIICHU 3a1a4.

2. Apudmernueckue OmmOKH B BEIYMCICHUSAX, €CITH ATH OIMMOKU IPy00 HE HCKAXKAIOT PEATbHOCTD TOJTY-
YEHHOI'O pe3yJIbTaTa.

3. OtraenpHbIE NOTPEIIHOCTH B OPMYJIMPOBKE BOIPOCA WM OTBETA.

4. HeOpexHoe BHIIOJHEHHE 3alUCE, UepTexel, cxeM, rpaduKoB.
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OuneHka ymMmeHuil pelmiaTh pacyeTHbIE 32124

OtMmeTKka «5»: B JIOTHYECKOM pPacCyXaAC€HUU U PCIHICHUHN HET OH_II/I6OK, 3aj/lada peuicHa paliOHaJIbHbIM

CIIOCOOOM.

OTMeTKa «4»:B JJIOTHYECKOM PACCYXKJICHUHU M PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3aj1a4a pelieHa
HEPAIMOHAIBHBIM CIIOCOO0M HITH JIOMYIIEHO HEe 00iee IBYX HECYIICCTBEHHBIX OITHOOK.

OTMeTKa «3»:B JJOTHYECKOM PACCY)KJICHUH €CTh CYIIECTBEHHAs ONTHOKA

OtMeTKa «2»: Pabota BeimonHena menee, yeM Ha 50%.

HpH OLCHKE BBINMMOJHCHUA TECTOBOI'0 3aIaHUS UCIIOJB3YETCA Ciedyroumiasi mKaJjaa

Ouemca CreneHb BbINOJIHEHUS 3aJaHudA

1

2
3
4

He nmpuctymnan x 3aganuto

Beimonneno menee 50 % npeiosKeHHbIX 3aaHUi
Beimonneno 50 - 65 % npennokKeHHbIX 3aJIaHUi
Brimonaeno 66 - 85 % mnpeasioxKeHHBIX 3a/IaHui

Beimonaeno 86-100% % mnpemiokeHHbIX 3a/1a-
HUU
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
K -
Ne HaunmenoBanue pasjaejioB ¥ TeM Npo- OAACCTBO Hacon JaexTponnbie (Hppo
Konrposnbubie IIpakTnueckne  Bble) 00pa3oBaTejbHbIE
n/n rpaMMbl Bcero
padoThI padoThI pecypcbl
Pa3znen 1 Beenenue
bu6mmoreka [JOK
11 ustika - Hayka o MpHpoze ! 0 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 Du3HHECKHE BETHIHHEI ! 0 0 https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 0 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 4
Pa3nea 2. [leppoHaya/ibHbIe CBeIeHUS] O CTPOEHHH BelllecTBa
2.1 CtpocHue BelecTBa 2 0 1 bubmmorexa [TOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>KeHUEe U B3aUMOJICMCTBUE YACTHII BEIIE- ) 0 0 bubmuorexa [JOK
’ CTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 1 0 https://m.edsoo.ru/7f416194
Wroro no pazmeny 6
Paznen 3. BzaumopeiictBue TeJ
bu6mmorexa [IOK
31 e e 4 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 HHepruts, Macca, IwIoTHOCTS 4 0 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Crna. Bt cun 14 ! 2 https://m.edsoo.ru/7416194
Uroro no pazgeny 22
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Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 0 1 bu6mmoreka [IOK
’ TEJIaMH, XKUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaserie xukocTH > 0 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 0 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 1 1 bubnnorexa [HOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
>1 Pabora n momocTS 3 0 I https:/m.edsoo.ru/7f416194
bu6mmoreka [JOK
>:2 HpocThie MexanusMeL > 0 I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas SHeprius 4 I 0 https://m.edsoo.ru/7f416194
Hroro no paszueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 13
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HaunmenoBanmue pa3xesioB U TEM IIPO-

8 KJIACC
KonuyecTBo yacos

JJexkTpoHHbIe (Udpo-

Ne i/ Ko]—[Tpo,]n,]-[],[e HpaRanecxue Bble) OﬁpaSOBaTeJILHLIe
TPaMMbI Bcero
padoThI padoThI pecypcbl
Pa3znen 1. TensioBble siBJIeHUS
. bu6mmorexa [IOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Terople nporeccy! 21 ! 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. diiekTpuyeckre 1 MArHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 0 1 bubnnoreka [JOK
) 1 UX B3aUMOIECHCTBHIE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 1 5 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 MaruTHbIe sBACHHA 4 0 ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 ONCKTPOMATHUTHAS HHAYKIHA 6 1 I https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 11
9 KJIACC
KounyecTBo 4yacoB JJeKkTpoHHbIe (Udpo-
HanmeHoBaHue pa3/iesioB U TeM MPoO-
Ne ni/m Kontpoabubie IIpakTuueckue  Bble) 00pa3oBaTebHbIe
rpamMMbl Bcero
padoThI padoThI pecypcel
Paznen 1. Mexann4yeckue siBJeHUs
1.1 MexaHU4YeCKoe ABUKEHUE U CIIOCOOBI €ro 10 0 0 bubmuorexa [JOK
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OITHCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 BsammozneicTare TEN 20 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3aKombI coxpaneHus 10 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3zgen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 Mexamrieckne KoneOaHms 7 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MeXaHUUECKHE BOHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. 3J'[eKTpOMal"HI/ITHO€ moJi€e U 3JICKTPOMATrHUTHBIC BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U DJIEKTpOoMar- 6 bubnuotexa [JOK
) HUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
4.1 3aKOHBI PacIpoOCTpPaHEHHS CBETA 6 bubmorexa HOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI ¥ oNTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41adat
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUSA
5.1 Hcnyckanue U MOTJIOIEHUE CBETa aTOMOM 4 bubmorexa [IOK
) Y ot https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 CTpoenue aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuuu 7 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny

17

Pa3zgea 6. [loBTOpUTEIHH0-00001AKO NI MOYJIb

6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS
) Kypca ¢pusuku 3a 7-9 xnacc
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

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

BOCIIMTATEJIBHASA AEATEJIBHOCTDb YUUTEJIA HA YPOKAX IO IIPEIME-
TY « PU3UKA» TIPEAIIOJAT'AET CJAEAYIOLEE:

* YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOUICHUM MEXIy YUUTEIEeM M €ro YYeHHKaMH, CIoco0-
CTBYIOIIMX MTO3UTHUBHOMY BOCTIPUSTHIO yYallUMHCS TPEOOBaHHUN U MPOCHO yUUTEs], IPUBJICUYCHHIO
UX BHUMaHUs K 00cyxJaeMoil Ha ypoke H(popMalny, akTUBU3ALUU UX [TO3HABATEIBHOU JESTENb-
HOCTH;

* MOOYXJIeHUEe YYECHHUKOB COOJII0/IaTh HA YPOKE OOLIECHPUHSATHIE HOPMbI TIOBECHUS, TpaBuia
OOIIEHUS CO CTAPIIUMH (YYUTEISIMH) U CBEPCTHUKAMHU (YYCHHUKAMH), IPUHLIUIBI y4eOHOM JUCLIU-
IJIMHBI U CAaMOOPTraHU3allUM, TPUBJICUCHUE BHUMAHUS K HOPMaM MOBEACHUS U MOPAJIbHBIM LIEHHO-
CTSIM KYJBTYpBI CTPaH U3Y4aeMOI0 SI3bIKa;

* IPUBJICYCHUE BHUMAHUS YUEHUKOB K [IEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YpOKaXx SIBJICHUH,
opraHu3zaius ux paboThl C OJIy4aeMOi Ha YPOKE COLMAIBHO 3HAYMMOUN HH(pOpMaIuein — HHUIH-
poBaHue ee 0OCYKIEHUS, BHICKAa3bIBAaHUS YYAIlUMUCA CBOETO MHEHHS IO €€ MOBOJY, BHIPAOOTKU
CBOEI'0 K HEll OTHOIIICHUS;

* WCIIOJIb30BAaHME BOCIHTATEIbHBIX BO3MOXKHOCTEH copep:kaHHsl y4eOHOro MpeaMera depes
JIEMOHCTPALIMIO JETSIM IPHUMEPOB OTBETCTBEHHOT'O, I'PAKIaHCKOI'O MOBEACHUS, MPOSIBICHUS YEJI0-
BEKOJIIOOMS U JOOPOCEpIeYHOCTH, Yepe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB JJIsi YTEHHUs, 3a7ad
JUIS pellieHus, TPOOJIIEMHBIX CUTyallui A 00CYKIEHHUS B KJacce, BOCIUTAHUE TOJIEPAHTHOIO OT-
HOILIEHUS K JPYToil KyIbType U €€ 0COOEHHOCTSM;

* IPUMEHEHHE HA YPOKE HMHTEPAKTUBHBIX (POPM pabOTHI yUaIIUXCS:

- MHTEJUIEKTYaJIbHBIX WIP, CTUMYJIHMPYIOIIKUX [MO3HABATEIbHYIO MOTHBALIMI YYEHHUKOB; IU-
JAKTUYECKOro TeaTpa, 1€ MOJIyYeHHbIE Ha ypOKe 3HaHMsI OOBITPBIBAIOTCA B TeaTPajbHBIX MOCTa-
HOBKax;

- IUCKYCCUH, KOTOpBIE JAIOT yYalIMMCsI BO3MOKHOCTh IPUOOPECTH OMBIT BEACHUSI KOHCTPYK-
THUBHOTI'O IMAaJIOTa;

- TPYNIOBOI paboOThl UM PabOTHI B Mapax, KOTOpbIE ydaT 00ydyaromuxcst KOMaHJHOH padoTte
Y B3aUMOJEHUCTBUIO C IPYTUMHU JE€TbMH;

* BKJIFOUEHUE B YPOK MIPOBBIX IIPOLEAYDP, KOTOPHIE IOMOTAIOT MOAAEPKATh MOTUBALIUIO JiE-
Tell K TMOJY4YEHHUIO 3HAHWI, HaJa)KUBAaHWUIO MO3UTHBHBIX MEKIMYHOCTHBIX OTHOILIEHUH B KJacce,
MIOMOTAIOT YCTAaHOBJIEHUIO 100poXkKenaTeIbHONH aTMOC(epsl BO BpeMsl YpOKa;

* UHUIMMPOBAHUE U MOJIEPKKA UCCIIEI0BATENbCKON IEATEIbHOCTH 00YYaIOIIKUXCS B paMKax
peain3ali UMH MHAMBHAYAJIBHBIX U TPYNIIOBBIX UCCIIEN0BATENIBCKUX MPOEKTOB, YTO JACT LIKOJIb-
HUKaM BO3MO>XHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUs TEOPETHUECKON MPOOIEMBI,
HaBBIK T€HEPUPOBaHUS M O)OpMIICHUST COOCTBEHHBIX MJEH, HABBIK YBAKUTEIBHOIO OTHOIIECHUS K
qyUM HJesiM, OPOPMIIEHHBIM B paboTax Jpyrux HUccienoBaTesiel, HaBbIK MyOJINYHOTO BBICTYILJIE-
HUs Nepe] ayJUTOPUEN, apryMEHTUPOBAaHMs U OTCTAUBAHUS CBOEH TOUKHU 3PEHMSL.

OcymecTBisieTcs yepes:
Ha pezuonanvhom, MyRUyuUnanbHOM U 6CePOCCUILCKOM YPOGHE:
® yyacTue B MPEJAMETHBIX OJUMIHNAAAX (OUHBIX M 3a04HBIX), MPEIMETHBIX KOHKYpCax, Hay4-

HO-TIPAKTUYECKUX KOH(EPEHIUAX, COPEBHOBAHMSX.
Ha ypoene kopnyca:

e crenuanbHO pa3paboTaHHBIE 3aHATUS — COOBITHIHBIE YPOKH, MOCBSIIEHHBIE HCTOPUYECKUM
aaTaM U COOBITHSIM, OHJIAH-3KCKYPCHUU KOTOpBIE, PACHIMPSIOT 00pa30BaTENbHOE IPO-
CTPAaHCTBO MpeIMeTa, BOCIMTHIBAIOT YBAXEHHE K HCTOPUYECKUM JUYHOCTSM, JIOASIM
HayKH, JTI000Bb K MPEKPACHOMY, K PUPOJE, K POJAHOMY Kpalo;
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® 3HAaKOMCTBO C pa3JIMYHBIMHU JIOCTHKEHUSMHU HAyKH M TEXHHUKH, OOCYXKJEHHE SKOJIOornye-
CKHUX IIPO0JIEM, UCCIIEI0BAaHMsI U BHECEHUE MPEATIOKEHNIN TI0 MUPOYCTPONCTBY;

e mpoBeneHHE y4eOHBIX (OJUMITMAIbI, 3aHUMATEIbHBIE YPOKH U MATUMUHYTKH, YPOK - JIEJIO-
Bas UIpa, ypoK — IyTEeUIeCTBHUE, YPOK MacTep-KJIacC, YPOK-UCCIEIOBAHNE U JIp.) U y4eOHO-
pa3BlIeKaTeIbHbIX, CHOPTUBHBIX MEpONpUITUil (KOHKypc-urpa «lIpeamerHslii kpoccBopa»,
TypHHp «CBOS UTpa», BUKTOPUHBI, JINTEPATypHasi KOMIO3ULIUS, KOHKYpPC I'a3eT U PUCYHKOB,
9KCKypcus U ap.);

® UCIOJIb30BaHHE BU3YaJIbHBIX 00pa3oB (MPEIMETHO-3CTETUUECKON Cpelibl, HAIMIsAHas aruTa-
LU HIKOJBHBIX CTEH/AOB, IPEAMETHOW HaNpaBIEHHOCTH, COBMECTHO MPOU3BOJUMBIE BU-
JICOPOJIMKHU TI0 TEMaM YPOKa);

e yyacTue NeAaroroB-npeaMeTHUKOB B CoBeTe MpoQuIaKTHKE IO BOIIPOCAM HEYCHEBAIOIIUX
00y4aroLINXCsl C 1eJIbI0 COBMECTHOIO COCTaBJICHMS IUIaHA JIMKBUIALMU aKaJleMHYeCKOn
3aJJOJDKEHHOCTH 10 ITpeMeTaM;

y4yacTHe MeJaroroB-npeAMETHUKOB B POIUTEIbCKUX COOPaHUIX YUEOHBIX OT/ICJICHUI.

7 KJIACC
Ne Bcero 0P
o\ Pa3nesibl, TeMbI yPOKOB ya-
COB
POIII,
Pa3nea 1. BBenenne. 4 https://resh.edu.ru/subject/28/7/
Ypoxk 1.
! Oxpana Tpyna B kabunere ¢puzuku. YUro POIIL,
p PYA ) https://resh.edu.ru/subject/28/7/
n3ydaer ¢pusnka. Hekoropelie pusnueckue 1
Ypoxk 2
TepMuHbl. HaGmroieHue 1 OmnbITHI.
2 Enunas komiekuust uudpoBsix o0pa-

30BaTeNbHBIX pecypcoB. HTepak-
THUBHBIE JTA0OpaTOPHBIC PaOOTEHI.

1 http://school-
collection.edu.ru/catalog/rubr/bf5¢59
d6-a562-2¢61-9d98-
139ac12015dd/114736/?

dusnueckue BennuuHbl. M3mepenue pusu-
YECKUX BEIUYUH. TOYHOCTH U NOIPELIHOCTh
n3MepeHnil. MexIyHapoHas cucteMa
€UHHIL]

3 JIP Nel «Omnpenenenuve 1ieHbl I€ICHUS 13- PO,

MEPHTENTbHOTO IHEO0PaY, 1 https://resh.edu.ru/subject/28/7/
Ypoxk 3
4 ®dusnka u Texauka. O0600IIeHIEe N3YIeHHO- 1
ro MaTepuana.
POIII,
Pazpen 2. llepBonayuanbubie CBeNEHHH 0 6 https://resh.edu.ru/subject/28/7/
CTPOEHHH BellecTBa v 4
pOK
> CrpoeHue BemecTBa. MOJECKYIBI. 1 Enunas onnexius uudpossix obpa-

30BaTeIbHBIX pecypcoB. HTepak-
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TUBHBIC JTAOOpPATOPHBIE PAOOTHI.
http://school-
collection.edu.ru/catalog/rubr/bf5¢59
d6-a562-2¢61-9d98-
139ac12015dd/114736/?

6 POI,
JIP No2 «3mepenue pazmMepoB MaJibix Teim» | 1 https://resh.edu.ru/subject/28/7/
Ypok 5
7 PO1II,
Bpoynosckoe nsmwxkenue. Auddysus B ra- | https://resh.edu.ru/subject/28/7/
3ax, )KUJKOCTSIX U TBEPJBIX Tesax. Ypok 6
8 B3anmoaeiicTBre NPUTSKEHUE U OTTAIKHU- 1 POII,
BAHHE MOJICKYII. https://resh.edu.ru/subject/28/7/
9 Ypoxk 6
ArperaTHoe COCTOSIHUE BEUIECTBA 1 [Ipunoxenue 1.
KM
10 | KontposbHas padota Nel «IlepBonauans- 1
HbI€ CBEJICHUS O CTPOCHHUH BEIIECTBAY
POI,
Pa3nea 3. BzaumopeiicTBue TeJl. 22 https://resh.edu.ru/subject/28/7/
Ypoxk 7
1 Mexanunueckoe ABuxkeHue. PaBHoOMepHOe U POIIL,
) 1 https://resh.edu.ru/subject/28/7/
HEpPaBHOMEPHOE JIBIKECHHUE.
Ypoxk 8
12 ITpunoxxenue 1.
KM
Cxopoctb. EAMHUIIBI CKOPOCTH. 1 http://msk.edu.ua/ivk/Fizika/Zadachn
iki/Gromceva_Testy po Fizike 11
klass.pdf
13 Pacuer nytu u Bpemenu nBrxenus. Pere- POIIL,
’ 1 https://resh.edu.ru/subject/28/7/
HUE 3a/1a4.
Ypoxk 9
14 | Unepuus. 1 POII,
15 | B3anmogeiicTBHe TEN. 1 https://resh.edu.ru/subject/28/7/
16 Ypok 9
Enunas komnexius nudpoBbix oopa-
30BaTeNbHbIX pecypcoB. MHTepak-
Macca Tena. Enunannsl macesl. 3mepenue | TUBHBIE JJAOOpaTOpHbIE PaOOTHI.
MAacCChI T€JIa Ha BECaX. http://school-
collection.edu.ru/catalog/rubr/bf5c59
d6-a562-2c¢61-9d98-
139ac12015dd/114736/?
17 | JIP Ne3 «/3mepeHue Macchl Tena Ha pbl- 1 Enunas xomutekuus nudpoBbIx oOpa-
YJa)KHBIX BECax». 30BaTeNbHBIX pecypcoB. MHTepak-
18 TUBHBIE JIA0OPATOPHBIE PAOOTHI.
JIP Ned4 «3mepeHne oObeMa Temnay. 1 http://school-

collection.edu.ru/catalog/rubr/bf5¢59
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d6-a562-2¢61-9d98-
139ac12015dd/114736/?

PO1II,
https://resh.edu.ru/subject/28/7/
Ypoxk 10

19

IInoTHOCTE BE€IICCTBA.

Enunas komteknus nudpoBsIx 00pa-
30BaTeNIbHBIX pecypcoB. MHTepak-
TUBHBIE TA0OpaTOpPHBIC PaOOTEHI.
http://school-
collection.edu.ru/catalog/rubr/bf5¢59
d6-a562-2¢61-9d98-
139ac12015dd/114736/?

20

JIP No5 «Omnpeznenenue mioTHOCTH Bellle-
CTBa TBEPAOTrO TEIa».

POIII,
https://resh.edu.ru/subject/28/7/
Ypok 11

21

Pacuet macchl 1 00b€Ma TEJIa 10 €0 IUIOT-
HocTHu. Pemnienue 3amay.

POII,
https://resh.edu.ru/subject/28/7/
Ypok 12

22

Cuina. SBnenue taroreuns. Cuiia TSKECTH.

POIII,
https://resh.edu.ru/subject/28/7/
Ypoxk 14

23

Cuna ynpyroctu. 3akoH ['yka

POIII,
https://resh.edu.ru/subject/28/7/
Ypok 15

24

Bec tena. CBsizb MEXy CHIION TSKECTH U
MaccoH Tena.

Enunas xomnekuus uudpoBsix 00pa-
30BaTeNbHBIX pecypcoB. HTepak-
TUBHBIE JJA0OPATOPHBIE PAOOTHI.
http://school-
collection.edu.ru/catalog/rubr/bf5¢c59
d6-a562-2¢61-9d98-
139ac12015dd/114736/?

25

Huuamometp. JIP Ne6 «I'pamyrpoBanue
MIPYXUHBI U U3MEPEHUE CUJI TUHAMOMET-
poM»

POII,
https://resh.edu.ru/subject/28/7/
Ypok 16

26

Cuna tpenus. Tpenue ckonbxenus. Tpenue
nokos1. Tpenue B npupoje u TexHuke. Pas-
HOJEHCTBYIOLIAsl CHJIA

Enunas xomnekuust nudpoBsIx 00pa-
30BaTeNbHBIX pecypcoB. HTepak-
TUBHBIE JIA0OPATOPHBIE PAOOTHI.
http://school-
collection.edu.ru/catalog/rubr/bf5¢c59
d6-a562-2¢61-9d98-
139ac12015dd/114736/?

27

JIP N7 «McciemoBanue 3aBUCUMOCTH CH-
JIbl TPEHUS CKOJIBXKEHHUS OT CHJIBI HOPMaJlb-
HOT'O JIaBJIEHUS

28

Pemenue 3agau

29

Pemrenue 3anau

30

Pemenue 3agau

PO1II,
https://resh.edu.ru/subject/28/7/
Ypoxk 17

POII,
https://resh.edu.ru/subject/28/7/
Ypok 17
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[Tpunoxenue 1.

KUM
http://msk.edu.ua/ivk/Fizika/Zadachn
iki/Gromceva_Testy po_Fizike 11

klass.pdf
31 | KonrponbsHas pabora Ne2 «B3aumoeii- 1 [Ipunoxenue 1.
CTBHE TEJI» KM
32 http://msk.edu.ua/ivk/Fizika/Zadachn
Pabota nax ommbokamu. Koppeknmonnas 1 iki/Gromceva_Testy po Fizike 11
pabora klass.pdf
Pasnen 4. /laBjieHue TBepAbIX TeJl, KU/~ POLL )
. i 24 https://resh.edu.ru/subject/28/7/
KOCTell 1 ra3os.
Ypok 18
33 PO1II,
Hasnenue. Enuaunier nasinenus. CriocoOs 1 https://resh.edu.ru/subject/28/7/
YMEHbILICHUS U YBEJTMYCHUS JaBICHHUS. Ypoxk 19
34 | JlaBneHwue rasa. 1 POIII,
35 https://resh.edu.ru/subject/28/7/
Ypok 19
[lepenaya naBiaeHHs] KUAKOCTAM U Ta3aMH. 1 POILL
3axon IMackans. https://resh.edu.ru/subject/28/7/
Ypoxk 20
36 Pacyer naBneHue KUAKOCTH HA THO U CTEH- POIIL, .
K COCya 1 https://resh.edu.ru/subject/28/7/
) Ypok 21
37 Pemrenue 3amay Ha pacueT JaBICHUS KU POII, )
KOCTH Ha JIHO H CTCHKH COCY/I. 1 https://resh.edu.ru/subject/28/7/
Ypoxk 22
38 PO1II,
CooOmaromumecs COCyIbl. 1 https://resh.edu.ru/subject/28/7/
Ypoxk 23
39 | Bec Bo3ayxa. ATmocepHoe naBienue. M3- POI,
MepeHue atMocdepHoro napiaeHus. OnbIT 1 https://resh.edu.ru/subject/28/7/
Toppuuennun Ypok 24
40 | bapomerp-anepoun. ATMochepHOe 1aBiie- 1 PO,
HH€ Ha Pa3JIUYHBIX BBICOTAX. https://resh.edu.ru/subject/28/7/
41 | Pemenue 3agau 1 Ypok 24
42 | Pemenue 3amau 1 POII,
43 https://resh.edu.ru/subject/28/7/
Pemenue 3agau 1 v 25
poK
44 | 'unpaBnuuyeckrue MeXaHU3MBbl (TIpecc, 1 POI,
Hacoc). https://resh.edu.ru/subject/28/7/
45 Ypoxk 25
JlaBieHue )KUAKOCTH U ra3a Ha MOrPyKeH- 1 POIII,

HO€ B HUX TCJIO.

https://resh.edu.ru/subject/28/7/
Ypoxk 26
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46

ApxumenoBa cuia.

Enunas komnekus nudpoBbix oopa-
30BaTeNbHBIX pecypcoB. MHTepak-
THUBHBIC JTAOOPATOPHBIE PAOOTHI.
http://school-
collection.edu.ru/catalog/rubr/bf5¢59
d6-a562-2c61-9d98-
139ac12015dd/114736/?

47

JIPNe8 «Omnpenenenue BbITaIKUBAIOLIEH
CHJIBI, ICWCTBYIOIIEE Ha TOTPY)KEHHOE B
KHJIKOCTD TEIIO»

POII,
https://resh.edu.ru/subject/28/7/
Ypoxk 26

48

[1naBanue ten. [InaBanue cynos.

POIII,
https://resh.edu.ru/subject/28/7/
Ypok 27

49

Pemenue 3anay. ApxumenoBa cuia. Ycio-
BUS IJIABJICHUS TEI.

Enunas komtekmnust nudpoBsIx 00pa-
30BaTeNbHBIX pecypcoB. HTepak-
THUBHBIE TAOOpPATOPHBIE PAOOTHI.
http://school-
collection.edu.ru/catalog/rubr/bf5¢59
d6-a562-2¢61-9d98-
139ac12015dd/114736/?

50

JIPNe9«BpisicHeHHE yCI0BMI IIIIaBICHHUS
Teja B JKUIKOCTHY.

POIII,
https://resh.edu.ru/subject/28/7/
Ypoxk 26

51

BosnyxomaBanue.

52

Pemenue 3agau

33

Pemenue 3agau

54

Pemenue 3agau

55

Kontponbras padota Ne3 «/laBnenue TBep-
JIBIX T€J, )KUJKOCTH U Ta30B»

56

Pa6ora nax ommbkamu. Koppekimonnast
paborta

POII,
https://resh.edu.ru/subject/28/7/
Ypoxk 27

POII,
https://resh.edu.ru/subject/28/7/
Ypok 27

ITpunoxxenue 1.

KM
http://msk.edu.ua/ivk/Fizika/Zadachn
iki/Gromceva_Testy po_Fizike 11
klass.pdf

[Ipunoxenne 1.

KM
http://msk.edu.ua/ivk/Fizika/Zadachn
iki/Gromceva_Testy po Fizike 11

klass.pdf

Pa3gen 5. PaboTa 1 MOIIHOCTD.

12

57

Mexanudeckas padbora. EauHuUITEI paOboTHI.

58

MontHocTth. EquHUIEI MOIITHOCTH.

POIII,
https://resh.edu.ru/subject/28/7/
Ypok 28

POIII,
https://resh.edu.ru/subject/28/7/
VYpoxk 28

PO,
https://resh.edu.ru/subject/28/7/
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Ypok 31

59 | Ilpocteie Mexanusmel. Peruar. PaBHoBecue | 1 POIII,
CHUJI Ha phlyare. https://resh.edu.ru/subject/28/7/
60 1 VYpoxk 31
Enunas komnekus nudpoBbix oopa-
30BaTeNbHbIX pecypcoB. MHTepak-
MowmeHT cuibl. Peiuaru B TeXHUKE, OBITY, TUBHBIE JTAOOpaTOpHbIE PaOOTHI.
MIPUPOJIE. http://school-
collection.edu.ru/catalog/rubr/bf5c59
d6-a562-2c61-9d98-
139ac12015dd/114736/?
61 . 1 PO1II,
JIPNe10 «BplsicHeHMsI yCIOBUN paBHOBECHS https://resh.edu.ru/subiect/28/7/
peIyara»
Ypok 32
62 | IlogBuKHBIE U HEMTOABIKHEIE O10KH. Pa-
BEHCTBO padOT IPH UCIIOJIB30BAHUU MTPO- 1
CTBIX MEXaHU3MOB («30JI0TO€ MPaBUIIO Me-
XaHUKH).
63 Enunas komnexus uudpoBbix oopa-
30BaTeNbHBIX pecypcoB. HTepak-
TUBHBIC TAOOpPATOPHBIE PAOOTHI.
3amuTa UTOrOBOro MPOEKTA. 1 http://school-
collection.edu.ru/catalog/rubr/bf5c59
d6-a562-2c¢61-9d98-
139ac12015dd/114736/?
64 | KoadduiueHT none3Horo AeicTBUsS Mexa- POI,
HU3MA. 1 https://resh.edu.ru/subject/28/7/
JIPNell «Omnpenenenne KII/[ Hak10HHOM Ypok 33
MIJIOCKOCTU
65 PO1II,
Pemenue 3anau Ha onpenenenue KI1 1 https://resh.edu.ru/subject/28/7/
Ypok 30, Ypoxk 29
66 [Tpunoxxenue 1.
Oneprus. [loTeHuManpHas 1 KUHETUYECKAs KM
pueprit. Tpespatientio 10T AR MC- |1 | bupsjmsk ed uafivFizikalZadachn
. . iki/Gromceva Testy po Fizike 11
XpaHEHUs TIOJTHOW MEXaHUYECKOW SHEPTUr
klass.pdf
67 | KontponbHas padota Ne4 «PaboTa u moui- ITpunoxxenue 1.
1
HOCTb. JHEPIrUs KM
68 http://msk.edu.ua/ivk/Fizika/Zadachn
Pa6ora nax ommbkamu. Koppekunonnast | iki/Gromceva Testy po Fizike 11
pabora klass.pdf
Hroro 68
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8 KJIACC

KouunyecTBo
Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoka 18L08 o0pa3oBaTe/bHbIE PeCypChl
Bceero
Oxpana Tpyna B kabunete ¢puzuku. OCHOB-

1 HBIE I10JI0KEHUS MOJIEKYJISIPHO- 1 bubmumoreka [IOK
KMHETUYECKON TEOPHUH U UX OIBITHBIC MO~ https://m.edsoo.ru/ff0a5256
TBEPKIACHUS

2 Macca u pazmep aTOMOB U MOJIEKYJT 1

3 Mopnenu TBEpOTO, KHUAKOTO U ra3000pa3HoO- 1 bubnnorexa [HJOK
0 COCTOSIHUH BeEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPOTO, )KUJIKOTO H

4 ra3000pa3HOro COCTOSIHUI BEIIeCTBa Ha OC- 1
HOBE MOJIOKEHUI MOJIEKYISIPHO-

KUHETUYECKON TEOPUU

5 Kpucranmmaeckue u amopdHbie Tena 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a5800

6 CmauuBanue 1 KanwuisipHocTh. [loBepx- 1 bubnnorexa [HOK
HOCTHOE HATSKECHUE https://m.edsoo.ru/ff0a5530

7 TerroBoe paclIMpeHne U cxaTue 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a5a26

3 Temneparypa. CBsi3b TEeMIIEpaTyphl CO CKO- 1
POCTBIO TEIMJIOBOTO JIBM>KEHHSI YaCTHUIL

9 Buytpennss sueprus. CnocoObl U3MEHEHUs 1 bubnmnoreka [JOK
BHYTpPEHHEH 3Hepruu https://m.edsoo.ru/ff0a5c60

10 Bunael rerionepenaun 1 bubmorexa LJOK

https://m.edsoo.ru/ff0a6412
Ypok-ucienosanue «Mcciaenopanme uzme-
11 Hele)}mﬂ co BgeMeHeM TeMnepﬂaTypm OCThbI- 1 bubmmorexa [TOK
9 https://m.edsoo.ru/ff0a65c0
Baloueii BOIbD».

12 KonuuecTtBo TemioTel. Y aenbpHas TEIIOEM- 1 bu6mmoreka [IOK
KOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeH#ue TerioBoro 6ananca. Temnooo- 1 bubnmoreka [JOK
MEH U TEIJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088

TOpHAas Ta Nel " Ba-
1 e amaemtn rentooOvena npn eveut | | EbmuorexalOK
. . " https://m.edsoo.ru/ff0a6a98
BAHUM XO0JIOIHOM M ropsiueil BoJabl
Pacuer konudecTBa TETIIOTHI, HEOOXOIUMOTO

15 JUIS HATPEBAHUS TEJa U BBIAEISAEMOI0 UM 1
MIPU OXJIKICHUH

16 JlabopaTopnasi paGora Ne2 "Omnpenenenne 1 bubnuoreka [IOK

o ” .
yeJbHOM TeMJI0eMKOCTH BelllecTBa https://m.edsoo.ru/ff0abbb0
17 OHeprus TOmMBa. Y IeabHas TENjIoTa Cro- 1 bubnuoreka [JOK
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paHus

https://m.edsoo.ru/ff0a7b5a

18 [InaByiienue u OTBEpJEBaHUE KpUCTAIMYE- bubmuorexa [JOK
CKHX TeJl. Y IenbHasl TeIU10Ta IIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 [TapooOpazoBanue u konaeHcauus. Mcnape- bubmumoreka [IOK
HUE https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teriora mapooodpa3zoBa-
20 HUSA U KOHILeicaLII/II/I. 3aBI/ICI/IMOC$B Teﬁfmepa- bubmorexa LJOK
https://m.edsoo.ru/ff0a786¢c
TYpbl KUTIEHUS OT aTMOC(HEPHOT0 JaBJICHUS
1 Jlaboparopuas padora Ne3 "Onpenenenue bubnnorexka HOK
OTHOCHTEJIbHOM BJIAaKHOCTH Bo3ayxa'" https://m.edsoo.ru/ff0a7628
2 Pemienue 3a1au Ha onpeneneHue BIaXKHOCTH
BO3/TyXa
[TpuHIMIBEI PaOOTHI TEIIOBBIX JIBUTATCIICH.
23 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus
o4 KII/I TerutoBoro nBurarens. TernnoBbie ABU- bubnuorexa [JOK
raTeNy U 3alluTa OKpYKaroulel cpeibl https://m.edsoo.ru/ffO0a7c7c
75 3aKOH COXpaHEeHHMsI U IPEBPAICHHS] SHEPTUU
B TEILJIOBBIX ITPOIIECCaX
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
26 "TGI;'IJ'IOBBIG HBJ‘ICHI/ISII). I/ISMeHeIiII/Ie arperar- bubmmorexa [IOK
" " https://m.edsoo.ru/ff0a83f2
HBIX COCTOSIHUH BEIIECTBa
Koumponsnas paboma Nel no meme ""Ten-
27 Jzoebtepﬂeﬂenu}ll.)ldsmenenue azpezamuuix bubmorexa LIOK
- " https://m.edsoo.ru/ff0a86ae
COCMOAHUIL geuiecmea
73 DnekTpuzanus Ten. [[Ba posia d3MeKTpUIECKUX
3aps10B
29 B3aumoseiicTBue 3apsKEHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh Aiek-
30 Tque(l‘f)Koro TTOJISL. HpI/IHHI/I?I CyTEPIIO3UIINHI bubmorexa LHOK
. https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIeH
31 Hocurenu snekTpuueckux 3apsiaoB. DJIeMeH-
TapHbli 3apsia. CTpoeHue atoma
32 [IpOoBOTHUKY M AMDIIEKTPUKHU. 3aKOH COXpa- bubnnoreka [JOK
HEHUs DJIEKTPUYECKOrO 3apsa https://m.edsoo.ru/ff0a8ef6
33 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubmuorexa [JOK
AJIEKTPUUECKUX 3aPST0B https://m.edsoo.ru/ff0a90cc
JEKTPUUECKUN TOK, YCIIOBUS €T -
34 CSTBeOB;)HI/Iﬂe.CHCTOq(;-H/’IIBII/(I: BJ(')IGKTpeI/I'—(I)e((::iI(J)lFeO TO- bubmoreia LHOK
a https://m.edsoo.ru/ff0a95a4
35 JleiicTBUS 2IEKTPUUECKOT0 TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
36 Ypok-uccienoBanue "YciaoBus cyiie-

CTBOBAHHUA 3JICKTPHYECCKOIo TOKA. HcTou-
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HUKHU TOKA"
DIIEKTPUYECKHUI TOK B METAJIAX, JKUJIKOCTSIX

bu6mmoreka [IOK

37 H rasax https:/m.edsoo.ru/ff0a9838
38 DJeKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
bubmuorexa [JOK
39 Crra Toxa. https://m.edsoo.ru/ff0a8bd6
JladopaTopHas padora Ned «Coopka
40 3J1eKTI;mq£cR0ﬁpuenn " n3MepemIa)e CHJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0a8bd6
TOKAa».
41 DJeKTpUUYecKoe HarpshkeHue. BonbTmeTp. bubmiorexa LIOK
https://m.edsoo.ru/ff0a9¢14
JladopaTopHas padora NeS «M3mepenue
42 Hanpﬂpmeﬂl:m Happasﬂn"{]\i‘lmx yqacfkax bubmnorexa LIOK
N https://m.edsoo.ru/ff0a9%¢14
IEKTPUYECKOM e,
CornpoTHBIICHUE IPOBOJHUKA. Y JEIBHOE CO- bu6mmoreka [IOK
43
MIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JladopaTopnas padora Ne6 "Uccaenosa-
A4 HHe 32aBHCUMOCTH CWJIbI TOKA, MYIIEro bu6mmoreka [IOK
yepe3 pe3ucTop, OT CONPOTHUBJIEHUS Pe3H- https://m.edsoo.ru/ff0aa04e
CTOpPA U HANIPSI’KEHUs1 Ha pe3ucTope’
45 3aBUCHUMOCTh CHIIBI TOKA OT HaIPsHKCHHUS. bu6mmoreka [JOK
3akon Oma aJig y4acTka 1enu https://m.edsoo.ru/ff0aad44a
Pemenne 3aga4 mo teme "3akon Oma s bu6mmoreka [IOK
46 "
y4acTKa LEeln https://m.edsoo.ru/ff0aa44a
47 [TocnenoBarenbHOE U MapaieIbHOE COETH-
HEHUS TIPOBOJTHUKOB
Pemenne 3amag mo teme "3akoH Oma i bu6mmoreka [JOK
48 "
ydacTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopnasi padora Ne7 ""3aBucumocTsb
49 3JIEKTPUYECKOro CONPOTHBJICHUS NPOBO/- bubnuorexa [IOK
HHMKA OT ero JJIMHbI, IJIOLIAIH Nolnepey- https://m.edsoo.ru/ff0aa738
HOI0 CeyeHusi 1 MaTepuasa'
50 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bu6mmoreka [JOK
3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
TOpHAas Ta Ne 8 "On -
| meemmepio 0§ oo B LOK
" https://m.edsoo.ru/ff0ab3e0
TOKA
DIIeKTpUYECKHE €K U MOTPEOUTENH dIIeK-
52 Tpnqefxoﬁ 3Heprulzm B 6LITy.p Kopotkoe 3a- bubmorexa [IOK
https://m.edsoo.ru/ff0ab660
MBIKAHUE
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
53 "DnexkTpruuecKue 3apsaabl. 3apsSKEHHbBIE Tella bubnuorexa [JOK
U UX B3auMojercTBusl. I10CTOSHHEBIN 3I1eK- https://m.edsoo.ru/ff0abd2c
TPUYECKUN TOK"
54 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME bu6mmorexa [{OK
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"DnekTpuuecKue 3apsabl. 3apsLKEHHbBIE Tela
U UX B3auMonaencTBus. I10CTOSHHBIN di1eK-
TPUYECKUN TOK"

Koumponvnasn paboma Ne 2 no meme
"Inekmpuueckue 3apaovl. 3aparxceHHble

https://m.edsoo.ru/ff0abd2c

bubmuoreka [JOK

33 mena u ux é3aumooeiicmeus. Ilocmoannwtii ! https://m.edsoo.ru/ffO0abea8
1eKkmpuydeckuil mox'"’
56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE 1
57 Ypok-ucciaenopanme "U3yuenue noJsei 1 bubmmoreka [JOK
MOCTOSIHHBIX MATHUTOB"' https://m.edsoo.ru/ff0ac3d0
58 MarnauTHoe nosie. MarHuTHoOe 1oJsie 3eMIIi U 1 bubmuoreka [JOK
€ro 3Ha4YCHHE IS ’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
TIBIT Teaa. MarHuTHOE IT KTpH-
59 SecxoraopTi)If:i1 i/larliHTHonrfonznlfa?;ilKg c 1 bubmorexa LIOK
https://m.edsoo.ru/ffO0ac1d2
TOKOM
JladopaTopHas padora Ne9 "U3zyuenue
60 )lel‘/’lCTI:ma l;aarﬂll;n[oro rJ:;)Jm Ha);IPOBOIl- 1 bubmiorexa [OK
" https://m.edsoo.ru/ff0ac74a
HHMK € TOKOM
DNEeKTPOABUTATENh TOCTOSIHHOTO ToKa. Mc-
61 HOJII:S(I;)BE?HI/IG AJIEKTPOJIBUTATENCH B TEXHH- 1 Bubmiorexa [JOK
o https://m.edsoo.ru/ff0ac86¢
YECKUX YCTPOICTBAX M HA TPAHCIIOPTE.
62 OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM 1
nHaykuuu. [Ipasuno Jlenna
Dnektporereparop. CrocoObl MoTydeHus
63 INEKTPUYECKON dHEPTUU. DINEKTPOCTAHLIUN 1
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe 1
"DNeKTpUYECKUEe U MarHUTHBIE sIBJICHUS"
65 Konmponvnaa pavoma Ne3 no meme 1 bubnuorexa [IOK
"Inexkmpuyeckue u maznummuole aenenun’’ https://m.edsoo.ru/ffOacb14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Te- | bubnuorexa [IOK
Mme "TemnoBbie siBneHus" https://m.edsoo.ru/ffO0accSe
67 Pesepsuslit ypok. Pabota ¢ TekcTamu 1o Te- 1 bubnnoreka [JOK
Me "[locTOsIHHBIN ANIEKTpUUECKUM TOK" https://m.edsoo.ru/ffO0acdc6
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Te- 1
Me "MaruuTHbie sBaeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 63

ME
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9 KJIACC

N KoanyectBo  Juexrponnnie uudposbie
11/-11 Tema ypoka JacoB o0pa3oBaTejibHbIE pecyp-
Bcero Chbl
Oxpana Tpyna B kabunere ¢puzuku. Mexa-
1 HHUYECKOE ABWKEHUE. MaTepuanbHas To4- 1
Ka
’ Cucrema orcyera. OTHOCUTENBHOCTh Me- 1 bubnmoreka [JOK
XAaHUYECKOr'O ABMIKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsIMOJIMHEITHOE ABUKE- 1
Hue. CpenHssi ¥ MTHOBEHHAs: CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE JIBU- 1 bu6mmoteka [JOK
JKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
6 CkopocTh MPSIMOTIMHEHHOTO PABHOYCKO- 1
penHoro newxenHwus. ['paduk ckopoctu
JlabopaTopHas padora
7 Nel"OmnpenesieHue yCKOpeHHs TeJia NPHU 1 bubnnorexa [JOK
PAaBHOYCKOPEHHOM /IBUKEHUHM 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 110CKOCTH"
8 CBobOoauoe nagenne ten. OneiTel [annnes 1
9 JlabGopaTopHas padora Ne2 U3mepenne 1
YCKOpPeHHUs CBOOOIHOT0 MaJeHHS
10 Tlopuotn aacrors obpamtennn Mmetinas | BuGmorea IOK
1 YIII0Bas CKOPOCTH https://m.edsoo.ru/ffO0ael76
11 L{eHTpoCTpEMUTENBHOE YCKOPEHHE 1
. bubnnorexa [JOK
12 [Tepssiii 3akoH HeroTOHA. BEKTOP CHIIBI 1 https://m.e dsc])_}).ru /602612
13 Bropoii 3akon Herotona. PaBHonencTBy- 1 bubmmnoreka HOK
[oIas cuia https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akon Herorona. Cynepnosunus 1 bubmuoreka [IOK
Win https://m.edsoo.ru/ff0ae982
15 Pemenne 3a1ay Ha MPUMEHEHHE 3aKOHOB 1 bubnmnoreka [JOK
HrroTona https://m.edsoo.ru/ff0aeb6c
16 Cua ynpyroctH. 3ako I'yka : E:tf::?/ﬁiﬁiiﬁ/fmaecﬂ
17 Pemenue 3ampau no reme «Cuia ynpyro- 1
CTH»
18 JlaGoparopHas padora «OnpeneneHue 1 bubnuotexa [JOK
JKeCTKOCTH NPYKHUHBD) https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
19 Cina Tpers L https://m.edscl)_}).ru/fanﬁ 38
20 Pemrenue 3anau no reme «Cuiia TpeHUs» 1 Eggg?/(iéiiasgﬁﬁ/fmafﬁ 6
21 JlaGopaTopHas padora ""Onpenesnenune 1 bubmuoreka [JOK
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K03¢duureHTa TPEeHUs CKOJIbKeHus"

https://m.edsoo.ru/ff0af8be

2 Pemrenue 3agad mo teMe "3akoubsl HeroTo- bu6nmuoreka [IOK
Ha. Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
23 Cuia TSKECTH U 3aKOH BCEMHUPHOTO TATO- bubmmoreka [JOK
TEeHHsI. Y CKOPEHHE CBOOOTHOTO TaIeHHUs https://m.edsoo.ru/ff0af044
24 Pemrenne 3agaud mo teMe "Cuiia TSHKECTH U bu6nmmoreka [IOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5{8
IIepBas kocmuueckas ckopocts. Heeco- Bu6mmotexa [JOK
25
MOCTb U TIEPETPY3KH https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON Touku. AGCo-
26 JIFOTHO TBEPI0E Tgno. PaBHoBecue TBEpI0- buGnuorexa LIOK
. https://m.edsoo.ru/ff0afe36
ro Teja C 3aKPerIEHHON OChIO BpaIlICHUS
27 MowmeHnT cuibl. LleHTp TsoxecTn
73 Pemenue 3agau mo teme "MOMEHT CHIIBL. bubnunoreka LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
29 TeNf[e "MexaHquCK(I))e I[BI/DKGEI/IG. Bzaumo- bubsmorexa [IOK
N " https://m.edsoo.ru/ffO0b0408
JeiCTBHE Te
Konmponvnaa paboma Nel no meme
30 "MexgnuueCKolé 0eum£ue. Bsaumooeii- bubmmorexa LIOK
" https://m.edsoo.ru/ff0b06ec
cmeue men
Nmmynse Tena. Ummynbe cuibl. 3aK0H co-
31 XpaH}e,HI/IH I/IMHYJ‘ILC&.yprYFOG U HEYIIpy- bubmorexa OK
o https://m.edsoo.ru/ffOb07fa
roe B3auMOJCICTBUE
3 Pemenue 3amau mo teme "3akoH coxpaHe- bubmuoreka [IOK
HUs UMIysbca" https://m.edsoo.ru/ff0b096¢
33 Pemenue 3ana4 no teme "3akoH coxpaHe- bubmuoreka [IOK
HUS UMIysbca" https://m.edsoo.ru/ff0b096¢
bu6mmoteka IIOK
34 Mexanuueckasi paboTa U MOIITHOCTb https://m.edsoo.ru/ff0b0as4
35 PaboTa cuibl TSKeCTH, CUIIBI YOIPYTOCTH U bubmuoreka [IOK
CHWJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTopHasi padora «Onpenenenue
36 padoThI CHJIBI TPEHHS PU PABHOMEP-
HOM JIBHKEHHH TeJIa 10 TOPU30HTAIb-
HOH ITOBEPXHOCTH»
37 Cas3b sHEepruu u padotsl. [loTeHIanpHas
SHEPTUst
38 Kunernueckas sHeprus. Teopema o KuHe- bubmuorexa [IOK
TUYECKOM SHEPTrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE
40 Pemenue 3agad nmo reme "3akoH coxpaHe-
HUS SHEPTUH B MEXaHHUKE"
A1 Pemenue 3anau no teme "3akoH coxpaHe-
HUS DHEPTUH B MEXAHHKE"
42 KonebartenpHOE ABMKEHUE U €TO XapaKTe- bubnmnorexa [JOK
PUCTUKH https://m.edsoo.ru/ffOb1858
43 3aryxatomue KojiebaHus. BeiHyK1eHHbIE but6mmoreka [IOK
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KoJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0

MaremaTuyecKkuii ¥ NPy KUHHBIA MAsITHU-

44
KA
45 [IpeBparnienue 3Heprun Mpu MEXaHUUE-
CKHX KOJIEOAHUSIX
JlaGoparopHnas padora Ne3 «Mcceieno-
46 BaHMe 32aBUCHMOCTH NE€PHOIA U YACTOTHI bubnunoreka LIOK
CBOOOJIHBIX KOJICOAHUA HUTAHOIO0 MasiT- https://m.edsoo.ru/ff0b197a
HUKA OT ero JJIMHbLD)
Mexanuueckre BOJIHEL. CBOMCTBA MEXaHU-
’ bu6nmmoreka [IOK
47 yecKknX BOaH. IIpogosIbHBIE U ITOIEpeYHbIE
o post p https://m.edsoo.ru/ff0b2 1fe
Pemrenue 3agad mo reMe "MexaHnudeckue
. bubnuoreka IIOK
48 BOJHEI. CBOMCTBA MEXaHNYECKUX BOJIH. 1
; https://m.edsoo.ru/ffOb21fe
[IpomoapHBIC U TONIEPEUYHBIE BOJHBI
49 3Byk. PactipocTpanenue u oTpaxkeHue 3By-
Ka
50 Ypoxk-uccienopanue ""HaobJonenne 3a-
BHCHMOCTH BBICOTHI 3BYKAa OT 4YaCTOTHI"
51 I'poMKOCTb 3ByKa U BHICOTA TOHA. AKYCTH-
YECKHUU PE30HAaHC
59 Ypok-koHpepeHmus "YIbTpa3ByK U HH- bubnunoreka LIOK
¢dbpa3ByK B IpupoJie U TeXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo Buborexa [IOK
53 TeMe "3aKoHBI coXpaHeHUs. MexaHuye-
p " https://m.edsoo.ru/ffOb25f0
CKHe KoJieOaHUs U BOJIHBI
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO Buborexa [IOK
54 TeMe "3aKoHBI coXpaHeHUs. MexaHuye-
p " https://m.edsoo.ru/ffOb25f0
CKHe KoJIeOaHUs U BOJIHBI
Konumponvnas paboma Ne2 no meme
55 ""3akonwl coxpanenusa. Mexanuueckue
Koaieoanus u ¢onnvt"
56 DNeKTpOMarHuTHOE ToJje. DIeKTpoMar- bubmuoreka [IOK
HUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
VYpoxk-koHpepenuus "llkana snekrpomar- BuGmmotexa LIOK
58 HUTHBIX BOJIH. VcIiosIb30BaHNe DIEKTPO-
> b https:/m.edsoo.ru/ffOb2fe6
MarHUTHBIX BOJIH I COTOBOH CBSI3U
59 Pemenue 3amau Ha onpeeneHne 4acToThI
Y JUTUHBI SJIEKTPOMArHUTHOM BOJTHBI
60 Pemenue 3aiau Ha onpeeneHne 4acToThl
Y JUTHHBI DJICKTPOMATrHUTHON BOJIHBI
61 DJIeKTpoMarHuTHas npupoja ceera. Cko- bubnuotexa [JOK
pocTh cBeTa. BosHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsMonuneitHoe pac- BuGmmorexa IJOK
62 npocTpaHeHue cBeta. 3aTMeHnst ConHia u
HI;HHP 1 https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHus cBeTa. 3epkana. Pemie- bubmuorexa [{OK
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HHUC 3aJia4 Ha IPUMCHCHUEC 3aKOHA OTpa-
KECHU CBECTA

[TpenomiieHne cBeTa. 3aKOH IMPETOMICHUS

https://m.edsoo.ru/ffOb38c4

bubnunorexa LIOK

64 cBeTa https://m.edsoo.ru/ffOb3aea
65 Honomsonine nomora suympenmers or Bubmorera LIOK
https://m.edsoo.ru/ffOb3c5c
paXEeHUs B ONTHYECKHUX CBETOBOAAX
JlaGoparopuas padora «MccienoBanue
66 3aBMCHMOCTH YIJIa MPeJIOMJICHUs CBe-
TOBOI'0 JIy4a OT yIJIa MajeHusl Ha rpa-
HHLE ""BO3IYX-CTEKJO0'"»
Ypok-koHpepennus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKEHHUsI: CBETO-
BOJIbI, OIITUKOBOJIOKOHHAS CBSA3L"
bubnuoreka [{OK
68 JInnzel. OnTHYecKas cujia JTMH3BI https://m.edsoo.ru/fi0b3f2c
. bubnunoreka LIOK
69 [TocTpoenue n3o0paxeHuit B TMH3AX https://m.edsoo.ru/f0b4dda
”
70 boxycnore paceronmta  amrmaccrod Bubmiorera LIOK
. https://m.edsoo.ru/ff0b4206
CHJIbI coOMparone JuH3b1"
7 Ypok-koHpepenmus "OnTudeckue TMH30- bubnnorexa [JOK
BbI€ pUOOpHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa OK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenius "JlepexTol 3peHusl.
Kak coxpanuts 3peHue”
| Do e e e On B LOK
) https://m.edsoo.ru/ff0cOf4c
uBeroB. /lucnepcus cera
JlabopaTopnasi padora Ne7 «M3yuenne
75 TPEKOB 3aPS’KEHHbIX YaCTHUII 110 TOTO-
BbIM oTorpagusamy».
(]
jo | Mpermpmes paters 148 cTisynns B 10K
https://m.edsoo.ru/ffOcOe2a
TPEKOB)»
77 OmnsiTel Pe3epdopaa u mianerapHas Mo- bubnmnorexa [JOK
JieTh aTOMa https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Hcnyckanue v MOrouieHue CBeTa aTOMOM. bubnmnorexa [JOK
KBantsl. JIuneituarebie criekTpsl https://m.edsoo.ru/ffOc144c
(1] -
50 mme chaowmoro n mimeiinatoro cnos. ubmiorera LLOK
https://m.edsoo.ru/ff0c1550
TPOB HCITYCKAHUSD)
81 PagnoakTUBHOCTE U €€ BUIIBI bubmmorexa LJOK
https://m.edsoo.ru/ff0c1672
]2 Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK

MOJEIb

https://m.edsoo.ru/ffOc18ac
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but6mmoreka [IOK

83 PaanoaktuBHbie mpeBpamienus. M3oromnsl
A pespait https://m.edsoo.ru/ffOclal4
34 Pemenue 3agau mo Teme: "PagnoakTUBHEIS bubnunorexa LIOK
npeBpamieHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon nmonypacnana
36 Ypok-koHpepeHnius "PagnoakTHBHBIC W3- bubmuorexa [JOK
Jy4eHUs B IPUPOJE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
]7 SnepHble peakiu. 3aKOHbI COXPAHEHUS Bu6mmotexa [JOK
3aps0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ffOc1c58
38 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b Mac- bubnmoreka [JOK
CBbI M SHEPTHH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amgaud no treme "AnepHeie peax-
III/II/I"
90 Peaknun cunresa n nenenus saep. Merou- Bu6mmoteka [JOK
HUKY SHeprun CoJiHIIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
[ToaroroBka K KOHTPOJILHOM paboTE MO
91 TeMe "DIJIEKTPOMAarHUTHOE 1oJie. DJIeK- Bu6mmoteka [JOK
TpOMarHuTHbIC BOJIHBI. KBaHTOBBIE siBIIE- https://m.edsoo.ru/ff0c223e
Hus"
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
9 TeMe "DIEeKTPOMarHuTHOE 1ose. JIIeK- bubnnorexa [JOK
TPOMarHUTHbIE BOJIHBL. KBaHTOBBIE siBIIE- https://m.edsoo.ru/ff0c223e
HUA"
Konumponvnaa paboma Ne3 no meme
93 "Inekmpomaznummuoe none. Inekmpo-
MazHumHule 601Hbl. Keanmoeuwie aene-
nua'"
94 [ToBTOpenue, o606menue. "B3anmoeii- bu6nmorexa LIOK
cTBHE Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0mIeHNE. Penenue pac-
95 LIeTHLDF() " Ka‘leCTBeI;{IHLIX 3a/1a4 1o Terl)we bubmmorexa LOK
. pIX 321 https:/m.edsoo.ru/ff0c2572
TenuoBsle mponeccsl
[ToBTOpenue, o600mIeHNE. Penienue pac-
BTOpEHHC, HHCHH HICHHE bubnuoreka [IOK
96 YETHBIX U KaYECTBEHHBIX 3a7a4 110 TEME
" o https://m.edsoo.ru/ff0c2a22
KII/I TenmoBbIX ABUTATENEH
[ToBTOpenue, o600meHNe. Pemenue pac-
97 qu]i{TLIE ; Ea;eCTBeIEHI;;I( 34, ;g ;;I TCI;VIG bubmorexa [IOK
" " 8 https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
08 [ToBTOpenue, o6o6meHue. "CBETOBbIC SIB- bubnunorexa LIOK
neHus" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Pabora ¢ Tek-
99 CcTaMU I1)10 Tel\’de "3aII(Ii)HBI COXpaHEHUS B bubmmorexa HOK
" p https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTOpenue, o6o0menue. Pabora ¢ Tek- but6mmoreka [IOK
ctamu 110 Teme "Konebanus 1 BOIHBI" https://m.edsoo.ru/ffO0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tek- bubnmnorexa [JOK
ctamu 110 Teme "CBeTOBBIC sIBJICHUS " https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600menue. Pabora ¢ Tek-

cramu 1o Teme "KBanroBas u sipepHas ¢u-
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‘ 3uKa'

OBIIEE KOJIMYECTBO YACOB IIO ITPO-

I'PAMME 102
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Onucanue yueOHO-MeTOAMYECKOI0 M MAaTePHAJIBLHO-TEXHHYECKOro obecneyeHust oopa3osa-
TeJILHOT0 Mpouecca

YMK «®Pu3uka. 7 kjiace»

I'yrauk E. M., PeibakoBa E. B.. ®u3zuka. Meroaudeckoe rmocobdue. 7 Kiaacc

Mapon A. E., Mapon E. A..®u3uka. unaktuueckue Marepualibl. 7 Kiacc.

Mapon A.E., Ilo3oiickuii C. B., Mapon E. A. ®uzuka. COopHUK BOIIPOCOB U 3aaad. 7—9
KJIaCChI

[epeimkun A.B.@u3uka. 8 knacc: YueOHHK.- 6-¢ uznanue, crepeoturntoe - M.: Jlpoda,
2017.—224 c: nin.

Ounonosud H.B., I'yrauk E.M. @usnka. 7-9 knaccel: paboyas nporpamma k nmuaun Y MK A B.
[Meppiukuna, E.M. I'ytHuk: yaeOHO-MeToanueckoe nocoodue/.-M.: poda , 2017

XannanoB H.K. ®uzuka. Pabouas TeTpanp. 7 Kiacc.

XannanoB H. K. , Xannanosa T. A. ®wu3uka. TecTsl. 7 Kiacc.

DNEKTPOHHOE MPHIOKEHNUE K YUSOHHKY.

HNuTepHeT-pecypcen:
Poccuiickas anexkrponHas nikosna https://resh.edu.ru

S xnacc https://www.yaklass.ru/
AJIEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI U3 €IMHON KOJUICKIIMU TU(PPOBBIX 00pa3oBaTeIIb-

HBIX pecypcoB (http://school-collection.edu.ru/),
karajora deaepaibHOro HEeHTpa HHHOPMALIMOHHO-00pa30BaTeNbHBIX PECYPCOB
(http://fcior.edu.ru/) : uHpOpMaLIMOHHBIE, YIEKTPOHHBIE YIPAXKHEHUS, MYJIbTHMEINA PECYPCHI,

AIIEKTPOHHBIE TECTHI
OneKkTpoHHbIe yueOHUKH 10 ¢u3uke. — Pexxum nocryna: http://www.fizika.ru

HuTepecHble MaTepuaibl K ypokaM (PU3UKHU 1O TEMaM; TECTHI [0 TEMaM; HarJisgJHble TOCOOMS
K ypokaM. — Pexum noctyna: http://class-fizika.narod.ru

bubnuoreka — Bc€ o npeamery «Pusnka». — Pexxum nocryna: http://www.proshkolu.ru

[Toptan o kocmoce  https://asteropa.ru/
bubmuoteka [{OK https://m.edsoo.ru

HNHpopManMOHHO-KOMMYHHKATUBHbIE CPEACTBA:

bonbmas samuknoneaus Kupumna u Medoaus (Bce npeametsi) (CD).

BupTtyansHsie 1abopaTopHbie padoTsl o pusuke (7-9 ki.) (CD).

Kupas ¢pusuka. Yuebno-meronnueckuii kKommiekT (CD).

Otxkpsitas ¢pusuka 1.1 (CD).

Ot muyra no nazepa 2.0 (CD).

1C:1lIxomna. ®uzuka. 7-11 kn. bubimoreka HarnsaHBIX Tocoouii (CD).

OnekTpoHHOe npuioxeHue k kaure H. A. fSInymeBckoil «IIoBTopeHne n KOHTPOJIb 3HAHUH IO
¢u3uKe Ha ypOKax M BHEKIACCHBIX MepoIpHuTusX. 7—9 kimacce» (CD).

Jlureparypa:

®dusnka. 7 — 9 kmaccel: padboune nporpammsl / cocT. @50 E.H. Tuxonosa. — 5-e uz., mepe-
pab6. — M.: Jlpoda, 2017. — 400 ¢

®dusuka. 7 knacc: [loypouHoe u TeMarnueckoe rmianupoBanue k yueoOHuky A.B.Ilepbimknna
«®Dwusuka. 7 kmacey» / mox penakiueit E.M.I'ytauk. - M.: [Ipoda, 2001


https://resh.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://class-fizika.narod.ru/
http://www.proshkolu.ru/
https://asteropa.ru/

I'pomiieBa O.U. KoHTpoOJIBHBIE U CAMOCTOATEbHBIE PAOOTHI IO (PU3KKE, U3AATEHCTBO «IJK3a-
Men» Mocksa, 2016

Mapon A.E., Mapon E.A. ®usuka. 7 knacc: yueOHO-MeToanueckoe mocobue. M.: [lpoda,
2009

3opun H.U. KontponsHo-u3mepurensubie Mmatepuainbl. @usuka: 7 kiacc. M.: Bako, 2016

Snymexsckas H.A. [loBTopeHre 1 KOHTPOJIb 3HAaHUH 10 (PU3MKE HA YPOKaX U BHEKJIACCHBIX
MeponpUATHIX, 7-9 Kitacchl. MeToaudeckoe mocodue ¢ JIeKTPOHHBIM puiiokeHrueM. M.: «Imo-
oyc», 2009

®dusuka. [Inanupyemeie pe3ynabraThl. CucTeMa 3aJlaHuid. 7-9 Kiracchl: MOCOOUE ISl YUUTES
nox penakuueii I'.C. Kopanesoii, O.b. Jlorunosoii. M.: Ilpocsemenue, 2014

TexHUUYECKHE CpeCTBA O0yUCHUS
KomneroTep.
MynbTUMEAUITHBIA TIPOEKTOP.

YMK «®Puzuka. 8 kiaace»

I'yrauk E. M., PribakoBa E. B.. ®usuka. Metoauyeckoe mocodue. 8 Kiacce

Mapon A. E., Mapon E. A..®u3zuka. Jlunakruueckrue MmaTepuanisl. 8 Kiacc.

Mapon A.E., Ilo3oiickuii C. B., Mapon E. A. ®u3uka. COOpHUK BOIIpOCOB U 3aaad. 7—9
KJIACChl

[Tepoimkun A.B.Dusuka. 8 kinacc: YueOHUK.- 6-¢ uznanue, crepeotuntoe - M.: Jlpoda,
2018. — 238 c: ui.

®unonosud H.B., I'yrauk E.M. ®@usuka. 7-9 knacesl: padoyas nporpamma k auaun YMK A B.
[Mepobiukuna, E.M. I'yTHuK: yueOHO-MeToanueckoe nocoodue/.-M.: [lpoga , 2017

XannanoB H.K. ®usuka. Pabouas terpanp. 8 kiacc.

XannanoB H. K. , XannanoBa T. A. ®usuka. Tectsl. 8 kiacc.

DNEKTPOHHOE NMPHIOKEHNUE K YUSOHUKY.

HNHuTepHeT-pecypceb:
Poccuiickas anexTpoHHas mkoia https://resh.edu.ru
S xnacc https://www.yaklass.ru/

3JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI U3 €AMHON KOJIEKIIMH HU(PPOBBIX 00pa3oBaTeib-
HbIX pecypcos (http://school-collection.edu.ru/),

kaTasora ®exepaabHOTO LEHTPa HHPOPMAITMOHHO-00Pa30BaATENBFHBIX PECYPCOB
(http://fcior.edu.ru/) : nHGOpPMaLIMOHHBIE, JIEKTPOHHBIE YIPAXKHEHUS, MYJIbTUMEINA PECYPCHI,
SJICKTPOHHBIC TCCTHI

DneKTpoHHbIe yueOHUKHU 110 Pusuke. — Pexxum noctyma: http://www.fizika.ru
HHTepecHble MaTepHalibl K ypokaM (PU3HMKH [0 TeMaM; TECTHI 110 TeMaM; HarJIsHbIe TOCOOUS
K ypokaM. — Pexum nocryna: http://class-fizika.narod.ru

bubnuoteka — Bcé no npeamery «®Puznka». — Pexxum nocrymna: http://www.proshkolu.ru
ITopran o kocmoce  https://asteropa.ru/
, bubmmoreka I{OK https://m.edsoo.ru

NupopManiuOHHO-KOMMYHUKATHBHbIE CPeICTBA:
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bonwmas sanuknoneans Kupumia u Medoaus (Bce npenmersi) (CD).

Buptyansnsie taboparopusie padotsl o ¢pusuke (7-9 xi.) (CD).

Kupas puszmuka. YuebHo-merogunuecknii KoMmriekT (CD).

Otkpertas ¢pusuka 1.1 (CD).

Ot muyra no nazepa 2.0 (CD).

1C:1lIxomna. ®uzuka. 7-11 kn. bubimoreka HarnsaaHbIX Tocoouit (CD).

DnekTpoHHOE npuioxkeHue k kaure H. A. AAnymesckoit «IloBTopeHre u KOHTPOJIb 3HAHU 11O
(bu3HKe HAa ypOKax U BHEKJIIACCHBIX MEpONpUATUIX. 7—9 kiaccei» (CD).

Jlureparypa:

®usuka. 7 — 9 knaccsl: paboune nporpammsr / coct. @50 E.H. Tuxonosa. — 5-¢ uzj., nepe-
pab. — M.: Jlpoda, 2015. — 400 c

®usuka. 8 kiacc: IloypouHoe u remaruyeckoe miaHupoBaHue K yueOHuky A.B.Ileppikuna
«Dusuka. 8 knace» / mox pegakuueit E.M.I'ytauk. - M.: [Ipoda, 2001

I'pomueBa O.1. KoHTposibHBIE M caMOCTOSITEbHBIE PAOOTHI IO (PU3UKE, U31aTEHCTBO «IJK3a-
MeH» Mocksa, 2016

Mapon A.E., Mapon E.A. ®usuka. 8 knacc: yuedbHo-MeToauueckoe nocooue. M.: Ipoda,
2009

SAnymeksckast H.A. [ToBTopeHne 1 KOHTPOJIb 3HAHUN IO (PU3UKE HA YPOKAaX M BHEKJIACCHBIX
MeponpusITHsIX, 7-9 Kkiaccel. MeToauueckoe mocodue ¢ 3IeKTPOHHBIM IpuioxeHuem. M.: «[no-
oyc», 2009

Juarnoctuueckue pabotsl k yueOHuky A.B. [lepbimkuna «Pusuka.8 kiaace» : yueObHo-
metoaunyeckoe nocobue /B.B. Hlaxmartosa, O.P. Hledep. - M. : Ipoda, 2017

®usuka. [Inanupyemsle peaynbTarel. Cuctema 3ajanuid. 7-9 kiacchl: mocooue As yUuTes
nox penakuueii I'.C. Kosanesoit, O.b. Jlornnosoii. M.: IIpocsemenne, 2014

Texnuveckue cpeacTBa 00y4eHust
KomneroTep.
MynbTUMEIUNHBIN IPOEKTOP.

YMK «®Puzuka. 9 kiaace»

I'yrauk E. M., PribakoBa E. B.. ®usuka. Metoauueckoe nocodue. 9 kiacc

Mapon A. E., Mapon E. A..®uzuka. Jlunakruuecknue Mmatepuansl. 9 Kiacc.

Mapon A.E., Ilo3oiickuii C. B., Mapon E. A. ®uzuka. COOpHUK BOIIPOCOB U 3aaad. 7—9
KJIaCChI

[Tepeimkua A.B.®usnka. 9 kinace: YueOHUK.- 5-¢ u3ganue, crepeotunHoe - M.: Jlpoda,
2018.—-238 c: ni.

®unonosud H.B., I'yrauk E.M. ®@usnka. 7-9 knacesl: padoyas nporpamma k auaun YMK A B.
[Meppiukuna, E.M. I'yTHuK: yaeOHO-MeTonueckoe nocodue/.-M.: lpoda , 2017

XannanoB H.K. ®usuka. Pabouas terpanp. 9 kiacc.

XannanoB H. K. , Xannanoa T. A. ®dusuka. Tecrtsl. 9 Kiacc.

DNEKTPOHHOE NMPHIOKEHNE K YUSOHUKY.

NuTepHeT-pecypcenl:
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Ennnas xomtexmus mudpoBeIx 00pa3oBaTeNbHBIX pecypcoB. — Pexxum noctyma: http://school-
collection.edu.ru

Kny6 mns yuurenet Gpusuku, yqammxcs 7-9 KliaccoB U ux poautenein — Pexxum pocryma:
http://www.fizika.ru

SKnacc.- Pexum gocryna: https:/www.yaklass.ru/

Poccuiickas anextponHas mkonia. — Pexxum goctyna https://resh.edu.ru

®doxchopa. — Pexxum gocryna https://foxford.ru/
karajora denepaibHOro eHTpa HHHOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/) : uHGOpPMaAITMOHHBIE, STICKTPOHHBIC YIPAKHEHUS, MYJbTUMEINA PECYPCHI,

SJICKTPOHHBIC TCCTHI
DneKTpoHHbIe yaeOHUKHY 1o pusuke. — Pexum mocryna: http://www.fizika.ru
HHTepecHble MaTepHalibl K ypokaM (DU3HMKH IO TeMaM; TECTHI 110 TeMaM; HarJISHbIC TOCOOHS

K ypokaM. — Pexum nocryna: http://class-fizika.narod.ru
9.bubnuoreka — Bc€ o npeamery «dusnkay. — Pexxum poctyna: http://www.proshkolu.ru

10. IToptan o kocMoce  https://asteropa.ru/
bubmuoteka [{OK https://m.edsoo.ru

NHdopManuoHHO-KOMMYHHMKATHBHbIE CPEACTBA:

bonbmas samuknoneaus Kupumia u Medoaus (Bce mpeamersr) (CD).

Buptyansnsie maboparopusie padoTsl o ¢pusuke (7-9 xi.) (CD).

Kusas pusnka. Yue6HO-MeTonndeckuid KommiekT (CD).

Otkpsitas ¢pusuka 1.1 (CD).

Ot myra go nazepa 2.0 (CD).

1C:1lIxomna. ®uzuka. 7-11 kn. bubnmoreka HarnsaaHBIX Tocoouii (CD).

OnexTpoHHOe npuioxeHne k kaure H. A. SInymesckoii «IIoBTopeHne u KOHTPOJIb 3HaHUH 11O
¢u3uKe Ha ypoKax M BHEKIACCHBIX MeporpusTusax. 7—9 kimacce» (CD).

Jlureparypa:

®dusnka. 7 — 9 xinaccrl: padoune nporpammsl / coct. @50 E.H. Tuxonosa. — 5-e uzn., nepe-
pab. — M.: lpoda, 2015. - 400 c

®dusuka. 9 kiacc: [loypoyHoe u Tematuueckoe rmiaaHupoBaHue k yueOHuky A.B.Ilepbimkuna
«Pu3uka. 8 kaace» / o pepakuueit E.M.I'ytHuk. - M.: lpoda, 2001

3 I'pomuena O.M. KoHTpoabHBIE U CAMOCTOSATEBHBIE paOOTHI 110 (PU3UKE, U3ATEHCTBO «IK-
3amMeH» Mocksa, 2016

Mapon A.E., Mapon E.A. ®usuka. 9 knacc: yaeOHO-MeToauueckoe mocodue. M.: Jlpoda,
2009

SAnymeksckas H.A. IloBTopeHre u KOHTPOJIb 3HAaHUM 10 PU3UKE HA YPOKaX U BHEKJIACCHBIX
MeponpusITHsIX, 7-9 kiaccel. MeToauueckoe mocodue ¢ AIeKTPOHHBIM HpuioxeHuem. M.: «[ mo-
Oyc», 2009

Juarnoctuueckue pabotsl k yueOHuKy A.B. Ilepsimkuna «®Pusnka.9 kimace» : yueOHo-
MeToaudeckoe mocooue /B.B. Illaxmarosa, O.P. [lledep. - M. : ipoda, 2017

®usuka. [Tnanupyemsle pe3ynbTarel. Cuctema 3ajanuid. 7-9 Kiacchl: mocooue sl yUUTes
nox penakuueit I'.C. Kopanesoit, O.b. Jlorunosoii. M.: Ilpocsemenue, 2014

TexHuuyeckue cpeacrsa 00y4eHus
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KommnreroTep.
MynbTUMEIUNHBIN IPOEKTOP.
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[Ipunoxenue 1

KoHTpoJibHO-u3MepHuTe/IbHbIe MaTepPUAJIbI

7 kJaacc

/o

Bun xontposns, tema

Hctounuk

Konrponsnas padora Nel «IlepBonayanbHbie cBe-
JICHUS O CTPOCHHUH BEILIECTBAY

I'pomnieBa O.. KouTpoibHbie
CaMOCTOSITeNIbHBIE PabOTHI 10 (Pu3u-
K€, U3J1aTeNIbCTBO «JK3aMEH»
Mocksa, 2016, ctp. 17-28

Kontponbnas padota No2 «B3aumojenicTBre T

I'pomnieBa O.. KouTpoibHbie 1
CaMOCTOSITeNIbHBIE PabOTHI 10 (Pu3u-
K€, U3J1aTeNIbCTBO «JK3aMEH»
Mockaa, 2016, ctp. 45-53

KonTponbnas padota Ne3 «JlaBiieHue TBEpBIX Tell,
AKHJIKOCTU U Ta30B»

I'pomuesa O.M. KontposbHbie u
CaMOCTOSITeNIbHBIC PAabOTHI 110 (pH3u-
K€, U3J1aTeNIbCTBO «IK3aMEH»
Mocksa, 2016, ctp. 73-81

KonTponbnas padora Ne4 «Pabora 1 MOLUTHOCTb.
DOHeprus»

I'pomuesa O.M. KontposbHbie u
CaMOCTOSITeNIbHBIC PAabOTHI 110 (hH3u-
K€, U3/1aTelIbCTBO «DK3aMEH»
Mockga, 2016, ctp. 94-102.

8 kiaacce

Bun xonTposns, tema

Hctounuk

KontponsHas padora Nel. «TeruoBble iBIeHUS»

®dwuzuka: Jlnarnoctuueckue paboThl
K yueOHuKy A.B. [lepbimkrna
«Duzuka.8 kmacey : yaeoHo-
MeToaudeckoe nocobue /B.B.
[Maxmatosa, O.P. Illedep. - M. :
Hpoda, 2017, ctp.9-24

KontponbHast pabora Ne2 «DnekTprueckue spiie-
HUSD)

®uznka: /lnarnoctnyeckue padoThI
K yueOHuKy A.B. [leppikuna
«Pu3uka.8 kiaacey» : yueobHo-
MeToaudeckoe nocoodue /B.B.
[Maxmatosa, O.P. Illedep. - M. :
Hpoda, 2017, ctp. 25-38

KonTponbnas padota Ne3 «neKTpoMarHUTHbIE SIB-
JICHUS

dusuka: /luarnoctudeckue padoThI
K yueOHuKy A.B. [leppikuna
«Pu3uka.8 kiaacey» : yuebHo-
MeToanyeckoe nocodue /B.B.
[Maxmatosa, O.P. Illedep. - M. :
Hpoda, 2017, ctp.39-46

KontponbHas padora Ne4 «Onrrudeckue sBICHUS

®dwusuka: Jlnarnoctuueckue paboThl
K yueOHuKy A.B. [lepbikuna
«Pu3uka.8 kiaacey : yuebHo-
MeToanyeckoe nocodue /B.B.
[Maxmatosa, O.P. Illedep. - M. :
Hpoda, 2017, ctp.47-58
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9 kjaacce

Bup xouTposs, Tema

HcTouynuk

Kontponbnas padota Nel. «3akoHbI B3aUMO-
JNEUCTBUS U IBUXKCHUSI TEID»

®dusnka: JlnarHoctuueckue padoThl K
yueOHuKky A.B. [lepeimkuna «duzn-
ka.9 Kiaccey : yueOHO-METOIUYECKOe
nocob6ue /B.B. lllaxmartosa, O.P. Ile-
dep. - M. : Jlpoda, 2017, cTp.5-18

KonrtponsHas pabora Ne2 «MexaHnueckue Ko-
ne0aHus U BOJIHBL. 3BYK»

®wusnka: /lnarnoctuueckue padboTsl K
yaeOHuky A.B. Ileprbimknuna «dusn-
Ka.9 Kiacey : yueOHO-MEeTOAnYeCcKOoe
nocooue /B.B. IllaxmaTtosa, O.P. Ile-
dep. - M. : Jlpoda, 2017, ctp. 19-32

KontponbHas padorta Ne3 «D1eKTpoMarHuTHBIC
SIBJICHUS»

®wusuka: [lnarnocruueckre paboThl K
yueOHuky A.B. Ilepoimkuna «dusu-
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[Ipunoxenue 2
TeMbI NPOEKTHBIX M HCCIEA0BATEIbLCKHUX PAd0OT

HccnenoBanue 3aBUCHMOCTH DJIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT
TEeMIIepaTyphI.

[Touemy peku HE TEKYT IPSIMO, a U3TUOAIOTCS?

HccnenoBanue TemIOM30IUPYIOIIUX CBOMCTB Pa3IMYHBIX MAaTEPUATIOB.
OnpeneneHre BOJIbT-aMIIEPHBIX XapaKTEPUCTHUK VISl Pa3JIMYHBIX TPOBOJHUKOB.
[Tomy4yeHnue n300pakeHHA B pa3IMUHBIX ONTHYECKUX CUCTEMAX.

ITpoBepka rpaHuil MPUMEHUMOCTH 3aKoHa ['yka (Cuia ynpyrocT).

3HadueHME BIAXKHOCTH B KU3HM YEJIOBEKA.

WHTepakTHBHBIN 3aJJa9HUK 110 OJJHOU U3 TEM Kypca (PU3UKH.

OrnbITHAst TPOBEPKA CIIOCOOOB JIEKTPU3AIUH TEIL.

Yaemnutre Ha mianerax Conneunoi cucreMmsl (IIpu kakoil TeMepaType KHUIUT BO-

[a B YCJIOBUSX PA3JIMYHBIN IUIAHET)

. Komonuzanus Mapca (yciioBus xu3HeoOecreueHus )
12.

Bnusuaue PaAOaKTUBHOCTH Ha OKPYIKAKOIIYIO CPEaY. Masik.

. BausiHue paguoakTHBHOCTH Ha OKpYXarolyto cpeny. YepHoObuis n1 dykycuma.
14.
15.

Bnusinue CoslHeYHON aKTUBHOCTH Ha 4€JIOBEKa.

BnusiHue TemnepaTypsl OKpyXKaroliel cpelibl Ha N3MEHEHHUE CHEXKHBIX Y30pOB Ha
OKOHHOM CTEKJIE.

BiusiHue 351€eKTpOMAarHUTHOTO 10JI HA POCT PACTEHUM U 3J0pPOBBE UEIOBEKA.
W3mepeHune ckopocTu 3ByKa B BO3JyXe U B razax.

W3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

HccnenoBanne pe30HaHCHOTO NOBeieHNsI HEHBIOTOHOBCKOM KHUIKOCTH.
HccnenoBanne XapakTEpUCTHK 3BYKOBBIX BOJIH.

KonctpyupoBanue npubopa i perucTpanui KOCMUYECKHX JIydeil.
MozenupoBaHue U HcCIeI0BaHNE 3aBUCUMOCTH TapaMeTPOB KoJ1eOaTeabHOTro
JBUKEHUS OT XapaKTEPUCTUK CUCTEMBI.

MopnenupoBaHue yCiIOBUM MTONaiaHus B LENb P IBUKEHUH MO YTJIOM K TOpHU-
30HTY B JIEKTPOHHBIX TaOIMIIAX.

MonenupoBanue GU3NYECKUX MPOLIECCOB.
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JIMCT KOppeKTHPOBKHU padoueil MporpaMmmbl

(moypounoro mranupoBanusi(I11T)padoueii mporpaMmet)
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