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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUs COCTaBJIIEHA HA OCHOBE ITOJIOKEHUH M TpeOOBaHHM K pe3yibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON Mporpammsl, npexactaBieHHbIX B ®I'OC 00O, a Taxke ¢ yuérom QenepanbHOil pabodeld mporpaMMel
BocniuTaHus v KoHuenuu npenoaBanus yueoHoro npeamera «Dusznukay.

Copneprxanue mporpammsl 1o (pr3mke HampaBiieHO Ha (OPMHPOBAHME €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH OOYYaOUIMXCS M OpPraHU3aIlNI0 U3yYCHUs
(bu3MKK Ha IEATENFHOCTHON OCHOBE. B mporpamMme 1o (pu3uKe y4uTHIBAIOTCS BO3MOXHOCTH y4eOHOTo mpeaMera B peanuzanuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3ylbTaTaM OOyU€HHs, a TAaKKE MEKIIPEJIMETHBIE CBSI3U €CTECTBEHHO-HAYYHbIX Y4e€OHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111€r0 00pa3oBaHusl.

[IporpaMmma 1o ¢Qu3MKe yCTaHABIMBACT pachpeiesieHue yd4eOHOTO MaTepuana Mo rojam oOydeHus (IO KjaccaM), MpeyiaracT MPUMEPH Yo
MIOCJIEIOBATEILHOCTD N3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEIMETHOTO COAEPKaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00y4aron uxcsl.

[Tporpamma o ¢u3uke pazpadboTaHa ¢ 1EIbI0 OKa3aHUs METOAUYECKOM MOMOIIH YUYUTENIO B CO3aHUH paboUeii MporpaMMBbl M0 yueOHOMY MpeAMETY.

®u3urKa SIBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MTPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SIBJICHUH, H3y4aeMbIX XHUMHEH, Ouojormeil, acrpoHomued u ¢usnyeckoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KAapTHUHY MHDa,
MIpeIoCTaBIIsIET HauboJiee siCHble 00pa3iibl MPUMEHEHHs] HAyYHOTO METO/1a TIO3HAHUS, TO €CTh ClI0co0a MOTyYeHHs! T0CTOBEPHBIX 3HAHUI O MUDE.

OpHa U3 TIaBHBIX 337a4 (PU3NUECKOT0 00pa30BaHus B CTPYKType 0011ero o6pa3oBaHusl COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH
U MHTepeca K Hayke y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE MpPEAINOJaraeT OBJIAJICHHE CIEIYIOIIMMU KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOUIUMH €CTEeCTBEHHO-HAYYHYIO
IPaMOTHOCTh: HAayYHO OOBSACHATH SIBJICHUS, OLEHHBATh U MOHMUMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBAaHMS; UHTEPIPETUPOBATH JAHHbIE M UCIOJIB30BaTh
Hay4yHbI€ JJOKA3aTeJIbCTBA IS MTOJy4EHUS BHIBOJIOB.

Henu m3ydenus Gu3NKu Ha ypoBHE OCHOBHOro oOrmiero obpa3zoBaHusi omnpenaeieHsl B KoHuenuuu npenonaBanusi yueOHoro mpeamera «®Dusmkay B
oOpasoBaTenbHbIX opranu3anusx Poccuiickoit deneparuu, peayn3yromUX OCHOBHBIE 0O0IE0Opa30BaTeNbHBIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHHEM
Komnernn MunucrepcerBa npocsenienust Poccutickoit @eaepanuu (mpotokoi ot 3 aexadbps 2019 r. Ne [1K-4BH).

Hesn nzyyenus GU3UKu:

e IpHOOpETEHNE UHTEPECca U CTPEMIICHUS O0OYUJaIONIUXCsl K HAYYHOMY M3YyYEHHIO TIPUPO/Ibl, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NIPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUS U (OPMHUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

¢ popmMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yudeHUs] OCHOB CTPOEHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;

¢ popmMupoBaHuE NPEACTABICHUN O POIH PU3UKHU ISl Pa3BUTHUS APYTHX €CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHH;

® pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oyaymieil mpodecCHOHATbHON NeATENbHOCTH, CBSI3aHHOW C (M3MKOW, MOJArOTOBKA K JaJbHEUIIEMY
00y4YeHUIO B 3TOM HaIPaBJICHUU.

JlocTrkeHue STUX Lelel MporpaMMel 1o (U3KKe Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00ecreunBaeTcs PEIIeHUEM CIEIYIONUX 3a4a4:

e IpHOOpETEeHNE 3HAHUHN O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHUYECKHX, TETIOBBIX, SJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [IpHOOpeTeHNEe YMEHUI ONUCHIBATH U OOBACHTH (PU3NUYECKUE SBJICHUS C UCIIOJIb30BAHUEM MTOJTyUYEHHBIX 3HAHU;

® OCBOEHHME METOJIOB PELICHUS MPOCTEHIINX PAaCUETHBIX 33/1a4 C UCTOJIb30BAHUEM (PU3MUYECKUX MOJIeNIel, TBOPUECKUX U MTPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HaOII0aTh MPUPOIHBIE SIBICHHUS U BBHIIOIHSTD OINBITHI, JJAOOPATOPHBIE PAOOTHI U HKCIIEPUMEHTAIbHBIE HCCIIE0BAHUS C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

® OCBOEHHME MNPHEMOB PabOTHl ¢ MHPOpPMaLUell (U3MUECKOro coAep)KaHus, BKIIOYash MHPOPMALHUIO O COBPEMEHHBIX NOCTIKEHHSIX (U3UKU, aHAIU3 U
KPUTHYECKOE OLIEHUBaHUE NHPOPMALIUY;



® 3HAKOMCTBO CO cepamMu Mpo(ecCHOHATBHON NESTEIbHOCTH, CBA3aHHBIMU C (PU3MKOH, U COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMU Ha JOCTHK EHHSIX
¢bu3nvecKoil HayKH.

Ha u3yuenue gusuku (6a30BbIil ypOBeHb) Ha YPOBHE OCHOBHOTO 0011ero oOpa3zoBanus oTBoauTcs 238 vacos: B 7 kitacce — 68 yacoB (2 vaca B
HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZEIIO).

[Ipemyaraemerii B mporpaMme 1o (Gu3MKe MepedeHb JabopaTOpHBIX pabOT MW OMBITOB HOCHT PEKOMEHIATEIbHBIN XapakTep, YUIUTeNb JAeiaeT BHIOOp
MPOBEACHUS JTA0OPATOPHBIX PabOT M OMNBITOB C YYETOM WHAWBHIYAJIBHBIX OCOOEHHOCTEH OOydYalOmIMXCs, CIHCKAa AKCIIEPHUMEHTANBHBIX 33/1aHUM,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOI'0 IK3aMEHa o (pusmKe.

COJAEPKAHUE OBYYEHUA
7 KJIIACC
Pazgea 1. @u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEr0 MUpa.
®dusznka — HayKa o npupoje. SABienus npupoipl. OU3ndecKue sIBICHUS: MEXaHUYECKUE, TETJIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.
Ouznyeckue BennuuHbl. M3mepenne pusnueckux BennunH. @uznyeckue npudopsl. [lorpemHocts n3mepenuii. MexayHapoaHas cucTeMa eIMHULL.
Kak ¢usuka u npyrue ecrecTBeHHblE HayKu M3y4daroT npupoay. EcTecTBeHHO-Hay4dHBIN METOJl O3HAHMS: HAaOII0/IeHNe, IOCTAHOBKA HAYYHOT'O BOIpOca,
BBIJIBI)KEHHE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTe3, 00bsICHEHNE HabmogaeMoro apieHus. Onucanue pU3n4ecKux sIBJICHUH ¢ TOMOIIbIO MOJIEIEH.

Jlemoncmpayuu. 3. Hzmepenne o0bEéMa KUAKOCTH U TBEPIOTO TeETA.
1. MexaHu4eckne, TEIUIOBBbIC, OSJICKTPHYCCKHE, MAarHUTHBIC, CBETOBBIC 4. OrmpeneneHre pa3sMepoB MajbIX TEIL.

SIBJICHUS. 5. H3mepenne TemrepaTypbl MPU TMOMOIIU >KHIKOCTHOTO TEPMOMETPA
2. ®usnueckue MpUOOPHI U TPOIIETYpa MPSIMBIX U3MEPEHUI aHaJIOTOBBIM U TaT4uKa TEMIEPATypHI.

1 nU(PPOBBIM TPHUOOPOM. 6. IlpoBeneHuwe wuccneOBaHUS IO TMPOBEPKE THUIOTE3bI: NaTbHOCTH
Jlabopamopuuie pabomot u onvimel. noJiéTa 1apuka, MylmEeHHOT0 FOPU30HTAIBHO, TeM OoJiblle, YeM OoJibIie
1.  OmnpeneneHue 1eHBI ACICHUS MIKAIBI U3MEPUTEILHOTO IPUOOpa. BBICOTA ITyCKa.

2. H3mepeHwne pacCTOSTHUM.
Pa3nen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.
CtpoeHue BelecTBa: arToMbl B MOJIEKYJIbI, X pa3Mepbl. OTBITHI, TOKAa3bIBAIONINE TUCKPETHOE CTPOSHUE BEIIECTRA.
JIBwxenune yacTtuil BemiecTBa. CBsI3b CKOPOCTH JBMIKEHUS YAaCTHI] C TeMIiepaTypoi. bpoyHoBckoe apmxenue, nuddys3us. BaumopelcTBie dacTuil
BEILIECTBA: MPUTSHKCHUE U OTTAIKUBAHKE.
ArperaTHble COCTOSIHHSI BEIIIECTBA: CTPOEHHE Ta30B, JKUIKOCTEH W TBEPABIX (KPUCTALIMYCCKUX) Tel. B3aMMOCBS3b MEXIYy CBOMCTBAMH BEIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOBI.

Jlemoncmpayuu. 1. Ouenka nuamerpa aroMa METOAOM pSIOB (C HCIOJIb30BAaHHEM
1. HabGnrogenre OpOyHOBCKOTO JBUKCHHSI. dboTorpaduii).
2. Habmonenue nuddysun. 2.  OmnbIThl IO HAOIIOJICHUIO TETIOBOTO PACHIMPEHUS Ta30B.
3. Habnionenue sBieHUN, OOBACHAIOMIUXCS MPUTHKEHUEM HUIH 3. OmbITel 1O OOHAPYXKEHUIO JEHCTBUS CHUI  MOJIEKYISIPHOTO
OTTaJKWBAHUEM YaCTHI] BEIIECTBRA. MPUTSHKEHUS.

Jlabopamopuwvie pabomot u onvimol.
Pa3ngen 3. /IBu:xeHue U B3auUMoJieilicTBHE TeJl.
Mexannyeckoe nBUKeHUE. PaBHOMepHOE M HepaBHOMepHoe ABIKeHHEe. CkopocTh. CpeqHsisi CKOPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacdér

IIYTHU 1 BPEMCHU IABUKCHUS.



SouprwdE

~

SIBnenue mHepuMu. 3aKOH MHepUMU. B3auMopelcTBUe TeNl KaK MPUYMHA U3MEHEHUs CKOPOCTH JIBWXKEHHS Tell. Macca Kak Mepa MHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBsA3b INIOTHOCTH C KOJIMUECTBOM MOJIEKYII B €IMHULIE 00bEMA BEILECTBA.

Cuna kak xapakTepucTuka B3auMoaencTBus tei. Cuiia ynpyroct u 3akoH ['yka. M3mepeHune cuiibl ¢ IOMOLIBI0 JUHAMOMETpa. SIBiIeHHE TArOTeHUS
u cuna Tspkectd. Cuila TsDKecTH Ha JIpyrux riaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HalpaBJEHHBIX MO OJHOM mpsiMoil. PaBHOelcTBYIOIAs
cwi. Cuna tpenus. TpeHue cKoIbKEeHUsI U TpEeHUE MOKos. TpeHue B Ipupoe U TEXHUKE.

Jemoncmpayuu. 1. Onpenenenue CKOPOCTHM PaBHOMEPHOTO JIBIDKEHHUS (IIapuka B
1. HabmrogeHrne MEXaHHYECKOTO JBWKCHHUS TeJa. XKHUJIKOCTH, MOJIEITH 3JICKTPUIECKOTO aBTOMOOHJIS M TaK Jajiee).

2. V3amepeHune CKOpOCTH MPSIMOJTMHEHHOTO JIBYKCHUSI. 2. OnpeneneHre cpeHed CKOPOCTH CKOJIBKEHUST OpycKa WIIH IapHKa 10
3. HaOmronenue sIBJICHHS MHEPITHH. HAKJIOHHOM TUIOCKOCTH.

4. HaOiroienne M3MEeHEHUsI CKOPOCTH TPH B3aUMOJICHCTBUU TEII. 3. OmnpenerneHre TNIOTHOCTH TBEPIOTO TeTA.

5. CpaBHeHue mMacc 10 B3aUMOJIEHCTBUIO TEl. 4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD pacTsKeHus
6. CroxeHne cuil, HalpaBJICHHBIX 110 OJJHOH MPSMOH. (redopmanun) Ipy>KUHBI OT NPUIOKEHHON CHIIBIL.

Jlabopamopnuie pabomot u onvimal. 5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPCHHS CKOJILKCHUS

OT Beca Teja U XapaKkTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, }KMIKOCTEH W ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHs] U yBeIMUEHUs AaBiieHus. J(aBineHue rasa. 3aBUCMMOCTD JaBlieHUs Ta3a oT o0béMma, Temmeparypsl. [lepenaua
NaBJICHUs TBEPIBIMHM TEJIaMH, XUAKOCTAMU M Ta3amu. 3akoH [lackans. I[lHeBMaTnueckue MamMHbl. 3aBUCUMOCTbH JIaBJIEHUS >KUIKOCTH OT TIyOHHBI.
I'uapocraTuyeckuii mapagokc. CooOmiaroniuecs cocyasl. [ uapaBirnaeckiue MEXaHu3MBbI.

Atmochepa 3emnu u atmocdepHoe maBieHue. [IpuumHBI CymiecTBOBaHMsS BO3mymHOW o0osiouku 3emiu. OmbiTt Toppuuennu. M3mepenue
aTMoc(epHOro aBjeHHs. 3aBUCUMOCTh aTMOC(EpPHOTro IaBlIeHUs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11t n3mMepeHus: atMochepHOro JaBJeHHUS.

JleficTBue >KMAKOCTH W Tra3a Ha TMOTPYKEHHOE B HHUX Teno. BelTankuBaromias (apxuMenoBa) cuia. 3akoH Apxumena. I[lmaBanue Ter.

Bo3znyxomiaBanue.

Jlemoncmpayuu. 1. HUccnenoBanue 3aBUCUMOCTHU Beca Teja B BOJIe OT 00bEMa MOTrpy:KEHHOM
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPaTypBhI. B KHMJIKOCTb YaCTH Tela.
[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M. 2. OmpezneneHue BBITAJKUBAIONIEH CHIIBI, JEHCTBYIOLEH Ha  TeJo,
CooOmaromuecs coOCypl. NOTpYXEHHOE B KUAKOCTb.
I'mapaBnuueckuit nmpecc. 3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIICH CHIIBI, ACHCTBYIOIIECH Ha
[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS. TEJO B )KHUAKOCTH, OT MacChl Tena.
3aBHCHMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa morpyxE€HHoW yactT 4. ONBITB, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAIKHBAIOLIEH CHIIbI,
TeJa U IMJIOTHOCTH KUAKOCTH. NEHCTBYIOIIE Ha TeNo B KUAKOCTH, OT 0OBbEMa MOTpYKEHHON B
PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIAKOCTH. KUAKOCTh YaCTH TeJa U OT IUIOTHOCTHU KHIKOCTH.
YcnoBue miaBaHus TeJ: MJIaBaHUE WM TMOTPYKEHUE Tell B 3aBUcUMOCTH 5. KoHcTpyupoBanue apeoMeTpa WM KOHCTPYHPOBAHHE JIOJKU U
OT COOTHOILIEHHUS IUIOTHOCTEN TeJa U )KUJIKOCTH. omnpeneneHue e€ rpy30n01bEMHOCTH.

Jlabopamopuwvie pabomot u onvimol.

Pa3nes S. PaGora u MOomHOCTb. JHeprus.
Mexanuueckast pabora. MomHocTb. [IpocTbie MexaHU3MBI: pblyar, OJ0K, HAaKIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecus peiuara. IIpumeHeHue npaBuia
paBHOBecHs pblyara K 0J0Ky. «3omotoe npaBuiio» Mexanuku. KITJ[ mpocteix Mmexanu3moB. IIpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckast sHeprus. Kunermueckas M moTeHuuaibHas sHeprus. [IpeBpallieHne OJHOTO BHIAa MEXaHMUYECKOW SHEPruM B Jpyroil. 3akoH
COXpaHEHMS PHEPTUU B MEXAHUKE.



2. VccnenoBaHue yclIOBUI paBHOBECHUS phluara.
3. Namepenue KI1J] HakIOHHO MIOCKOCTH.
4. N3ydyeHue 3aKkoHa COXpaHEHHS] MEXaHUYECKOW IHEPTUHU.

Jemoncmpayuu.
1. [Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopusvie pabomot u onvimul.
1. Ompenenenue paGoOTHl CHIIBI TPEHUS HPU PABHOMEPHOM JIBHXKEHUU
TeJa 0 TOPU30HTAIILHON TOBEPXHOCTH.

8 KUIIACC

Paznen 6. TenioBble siBIeHHS.

OcHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KMHETUUECKOM TEOpPUM CTPOCHMsI BeliecTBa. Macca U pa3mepbl aTOMOB U MoJieKyd. OMbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ OJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKOU TEOPHH.
Mogenu TBEPAOrO, KUJIKOTO M ra3000pa3HOr0 cocTOsiHUM BemiecTBa. Kpucrammueckue n amopdueie Tena. OObsICHEHHE CBOMCTB ra3oB, JKUJIKOCTEH U
TBEPJIBIX TEJ HA OCHOBE IMOJIOKEHUN MOJICKYISIPHO--KHHETUYECKON Teopun. CMaunBaHuE U KallWJUISIPHBIC SIBJICHUS. TeII0OBOE pacIIupeHHe U CKaTue.
Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHUs dacTuil. BHyTpeHHsst sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTHH:
TeIUIoTnepeiada U CoBepiieHne padboTel. Bupl Teronepenadn: TEIIONPOBOIHOCTh, KOHBEKITUS, H3TyUCHUE.
KonmuuecTBo TemmoTel. YaenbHas TEIUIOEMKOCTh BEMIECTBA. 1e€MI000MEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. [lmaBrnenue u
OTBEP/ICBAaHUE KPUCTALTMYCCKUX BEIIECTB. Y enbHas TeTuioTa muiaBieHus. [lapooOpa3oBanue u koHnaeHcanus. Mcnapenue. Kunenue. Y nenpHas Temiora
nmapooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhI KUTIEHUS OT aTMOC(EPHOTO TaBJICHUS.
BrnaxxnocTs Bo3myxa. DHeprus TOIMBa. Y ienbpHas Terora cropanus. [Ipuniiumnel padoTe! TemioBeix asuraresneii KI1J[ remmoBoro aeuratens. TemmoBeie

JABHUIaTCIIN U 3al1UTa 0pr>1<a}omel71 CpE€abl. 3akoH COXpaHCHUSA U MMPEBPAIICHNA SHEPTIHUU B TCIJIOBBIX MMPOLECCAX.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBeHnit cMauyuBaHUs M KaTWJUISIPHBIX SIBICHUI.
HalGnrogenue TenioBoro pacuiapeHus Tel.

N3menenue naBieHus raza Mpu M3MEHEHHH O00bEMa M HarpeBaHUHU
WM OXJIKIEHUH.

6. IlpaBuna usmMepeHus TeMIepaTypsl.

7. Bwuasl Temonepeaadu.

8. OxutakaeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue mmpu coBepiieHUN PabOThI BHEITHUMH CHJIAMH.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIIECTB.

11. HaGnroxenue KuneHus.

12. HaGnroneHue MOCTOSIHCTBA TEMIIEpaTyphl IIPHU IJIaBJICHUU.

13. Mojenu TEIIOBBIX IBATATEIIEH.

Jlabopamopuwvie pabomot u onvimol.

1. OmpiTel 1O OOHapyKEHHIO JEHCTBUS CHI  MOJEKYISIPHOTO
MIPUTSKEHUS.
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Pa3nes 7. duekTpryeckne M MATHUTHBIC SIBJICHUS.

2. OnpITBl TO BBIPANIMBAHUIO KPUCTAJUIOB TIOBAPCHHOW COJM WJIH
caxapa.

3. OmnpITH 10 HAOMIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH
1 TBEPJIBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3lyXa B Oa/UTOHE IITIPHIIA.

5. OmnbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh JIABJICHUS BO3yXa OT €0
00bEMa M HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka THIIOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOHMKA
JKUJKOCTH B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpPaTyphl.

7. HaOnronenue w3MeHEHUs BHYTPEHHEHW SHEpPrUM Tella B Pe3yibTare
TeIIonepeIadl M pabOThl BHEIIIHUX CHUL.

8. MHccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOIHOM
Y ropsiyeit BOJIbI.

9. Omnpenenenue KOIUYECTBA TEIUJIOTHI, MOJYYEHHOTO BOJON MpH
TEII000MEHE C HAarpeThIM METAJUTHUECKUM [TUITHHIPOM.

10. Ompenenenuie yaenpHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpolecca UCTIapeHHUS.

12. OmpeneneHrie OTHOCUTEIHHON BIKHOCTH BO3IyXa.

13. Ompenenenrie ynenbHOM TEIJIOTHI IJIABICHUS JIb/A.



Onektpusanus Ten. [[Ba poaa anekTpuueckux 3apsaoB. BzaumoneiicTBue 3apsikeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTBH CHUJIBI B3aUMOJICHCTBU S

3apSAKCHHBIX TCJI OT BEJIMYUHBI 3apsAa0B U paCCTOAHUA MCKIAY TCJ'IaMI/I).

Onextpuueckoe nojue. Hanpspk€HHOCTD 1eKTpryeckoro noss. [IpuHumn cyneprno3uuyy 3EeKTpUIeCcKUX oJiel (Ha KaueCTBEHHOM YPOBHE).
Hocutenu snexrpuueckux 3apsioB. DJIEMEHTApHBIA AuiekTpudeckuil 3apsii. CrtpoeHue atoma. [IpoBOJHUKM M AUAIEKTPUKHU. 3aKOH COXpPaHEHMS

ANEKTPUUECKOTO 3apsi/a.

DNEeKTpUUYECKU TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOIO TOKa. VICTOUHMKY MOCTOSIHHOTO TOKA. JIeHCTBUS 3JE€KTPUUECKOT0 TOKa (TEIJIOBOE,

XMUMHMUYECKOE, MarHUTHOE). DJIEKTPUUECKUM TOK B )KMJIKOCTAX U ra3ax.

Onektpuyeckas 1enb. Cuna Toka. DiekTpuueckoe Hanpspkenne. COnmpoTUBIIEHHUE MPOBOJAHUKA. YIEIbHOE COMPOTUBIIEHUE BeliecTBa. 3akoH Oma
s ygactka nenu. [locienoBarenbHoe U apaieTbHOE COSAMHEHHIE TPOBOTHIKOB.
PabGora u MomiHOCTh 3nekTpuyeckoro Toka. 3akoH Jxoyns—JleHua. DnexkTpuueckue LENd M MOTPEOUTENH AJIEKTPUUYECKOW SHEpPruu B OBITY.

KopoTkoe 3aMbIkanue.

IlocTossHHBIC MarHuThL. B3anMoaelCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJjie. MarHuTHoe 1oJie 3eMJIM U €r0 3HAaUCHHME JIJIA JKU3HU Ha 3eMiie.
OmnpIT Dpcrena. MarHuTHOE MOJIE AJIEKTPUUECKOTO ToKa. [IprMeHeHne 2JeKTpOMariuToB B TeXHHUKE. JIefiCTBUE MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb MOCTOSHHOTO TOKA. ICMIOJIb30BaHME AIIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnprter @apanes. SBieHne AnekTpoMarHuTHOM MHAYKIUHU. [IpaBmio Jlenma. Dnexrporenepatop. CrocoObl MOMYYEHHS SJIECKTPUYSCKON DHEPTHUH.

DIEeKTPOCTAHIIUNA HAa BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.

1. Dnexrpuzauus Te.

2. JlBa poaa 3MEKTPUYECKUX 3apsAJ0B U B3aUMOJICHCTBUE 3apsKEHHBIX
TeN.

YCTpoHCTBO U ACHCTBUE SJIEKTPOCKOIIA.
DneKkTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEeHHUsI JCKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
HcTouHMKY TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

0. DnexTpuyeckuil TOK B )KHJIKOCTH.

1. Ta3oBEbI# pa3ps.

12. M3mepeHue CUilbl TOKa aMIIEPMETPOM.

13. M3mepeHue eKTpUIEeCcKOro HaMPsHKeHNUS BOJIBTMETPOM.
14. PeocraT u Mara3uH CONPOTUBIICHUI.

15. B3aumogeiicTBHe MOCTOSIHHBIX MarHUTOB.

16. MogenupoBaHrue HEBO3MOKHOCTH pa3fiefieHus OJOCOB MarHuTa.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
18. OmbIT Opcrena.

19. MarauTHOe noJie ToKa. DIEeKTPOMAarHuT.

20. JleficTBME MarHUTHOTO TOJIS HA MPOBOTHHUK C TOKOM.

21. DnexTpoABUTATENH MOCTOSTHHOTO TOKA.
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22. ViccnenoBaHue SIBIICHUS 3JICKTPOMArHUTHON WHTYKITHH.

23. OmbiTer Dapajes.

24. 3aBUCHMOCTb HampaBleHUS WHIYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HHUKHOBEHHUSI.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

1. OmnbiThl 10 HAOMIOACHUIO SJIEKTPU3ALUU TEN HHIAYKIMEH WU TNpu
CONPUKOCHOBEHHH.

2. MHccnenoBaHue NEHCTBUS SJEKTPUUYECKOTO MOJIS HA MPOBOJHUKU U
JDIIEKTPUKY.

3. CoOopka u mpoBepka palbOTHI 3JIEKTPUYECKON IENMU IMOCTOSHHOTO
TOKa.

4. H3mepeHue u peryaupoBaHHUE CUIIBI TOKA.

5. H3mepenue u peryaupoBaHue HAMPSIKEHUSL.

6. HccnenoBaHue 3aBUCUMOCTU CHJIBI TOKA, UIYLIETO 4Yepe3 PEe3UCTOD,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

7. OmnbITel, JEMOHCTPUPYIOIIHE  3aBUCUMOCTh  DIEKTPHUECKOTO
CONIPOTHUBIIEHUS] TPOBOJHUKA OT €ro JJUHBI, IUIOIIAJA MONEPEYHOTO
CEYeHHUs U MaTepuana.

8. IlpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUH MPHU MOCIEI0BATEIEHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. [TIlpoBepka mpaBuia JUIsl CUJIBI TOKA MPH MApALIETEHOM COSIMHEHUH
PE3UCTOPOB.



10. Onpenenenne pabOTHI 3JIEKTPUYECKOTO TOKA,
pE3UCTOP.

11. OmnpeneneHne MOLIHOCTU 3JIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

12. HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JIAMIOUKY,
OT HANPSKCHUSI HA HEW.

13. Onpenenenne KIIJI narpeBatens.
14. UccnenoBaHue  MarHUTHOTO
MarHuTOB.

15. V3yueHwe MarHWTHOTO TIOJII TIOCTOSTHHBIX MAarHUTOB TIPH UX
00bEIMHEHNUN U Pa3JICTICHUH.

UIYIIEro 4epe3

B33IIMOIICI>1CTBPI$I IIOCTOSHHBIX

9 KJIACC Pa3saea 8. Mexannyeckue iBJICHUS.

16. HccnenoBanue MACHCTBUS DIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTPEJIKY.

17. OnpIThl, NEMOHCTPUPYIOLIHUE 3aBUCUMOCTH CHIIbI B3aUMOJICHCTBUS
KaTylUKM C TOKOM M MarHuTa OT CHJIbl TOKAa W HalpaBJCHUS TOKa B
KaTyILKe.

18. HN3yueHue AeWCTBUS MArHUTHOTO I0JISI HA TPOBOIHHUK C TOKOM.

19. KoncTpynpoBaHue U H3y4eHHE paOOTHI HIIEKTPOABUTATEIIS.

20. Uzmepenune KI1/I anexTpoaBuraTeIbHON YCTaHOBKH.

21. OnbITHI IO HUCCIEAOBAHUIO SBIICHHUS AJIEKTPOMArHUTHON WHIYKIIWU:
UCCIIEJIOBaHNE W3MEHEHUN 3HAu€HUs M HaNpaBiIeHHUs] WHIYKLHOHHOTO
TOKa.

Mexannueckoe ABWKeHUE. MatepuanbHas Touka. CucteMa oTcuéra. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHKEHUA. PaBHOMEpHOE MPSAMOIMHENHOE
nBkeHne. HepaBHoMepHoe npsiMoiHetHOE nBKeHne. CpeHsis 1 MTHOBEHHAs CKOPOCTH TeJla ITPH HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHoyckopeHHOE psiMOsIMHENHOe BHKeHue. CBoOoaHoe najneHue. OnbiTol ['ammes.

PaBHOMepHOE ABHKEHKE TIO0 OKpYXHOCTH. [lepuon u yactora oOpaiienus. JIuneitnas u yriosasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOpEHHE.

[IepBsiit 3ak0oH Herotona. Bropoit 3akon Hetotona. Tperuit 3akon Herotona. [IpuHun cynepno3uumn CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHMs: cujia TPEHHS CKOJIbKEHHUS, CUjla TPEHUS MOKOs, IPYTHe BUJIBI TPEHUS.

Cuna TSOHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHEe cBOOomHOro majzeHus. J[Bmwkenue turaner Bokpyr Comnma. [lepBas kocmuueckas

ckopocTh. HeBecoMOCTh U Tieperpy3Ku.

PaBHOBecue MarepuanbHOM TOUkH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea C 3aKPETUIEHHON OChio BpaimieHus. MomeHT cuibl. LleHTp
TsokecTd. VMmynbe Tena. Mi3smenenue ummynbsca. mmnynbe cuibl. 3aK0H COXpaHEHUS UMITYJIbca. PeakTUBHOE JBMXKEHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TsbkecTH, ynpyroctd, TpeHus. CBs3b sHepruu u pabotel. lloTeHnumanbHas sHeprus Tena,
MOJHSTOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHuuanbHas sHeprus cxkatoi npyxuHsl. Kunernueckast sueprus. Teopema 0 KUHETUYECKOM SHEPruu. 3aKOH

COXpaHEHUsI MEXaHUYCCKON YHEPTHUH.
Hemoncmpayuu.
1. HaOmroneHne MEXaHHMYECKOTO JBIDKCHHS TEla OTHOCHUTEIBHO pPa3HBIX
TeJl OTCUETa.
2. CpaBHeHHE MyTeH M TPACKTOPUl JBUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJILHO Pa3HBIX TEJ OTCUYETA.
3. H3MepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABIKEHUSI.
4. HWccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUSI.
5. HaOnronpenue qBUXKEHUS TeJa MO OKPY>KHOCTH.
6. HaOnromeHnne MexaHMYECKUX SIBICHUH, MPOUCXOJAIIMX B CHCTEME
orcuéta «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBM)KCHUU
OTHOCHUTENILHO KaOuHeTa (hU3UKH.
7. 3aB-CTh yCKOpEHHsI Tella OT MacChl TeJia U ISUCT-IIel Ha HeTO CUJIBL.
8. HaOnroxpenue paBeHCTBA CHII IPU B3aUMOJICHCTBHUU TE.

9. l3meHeHue Beca Teja MPU YCKOPSHHOM JIBHIKCHHUH.

10. Ilepemavya ummysbca IpU B3aUMOICHCTBUHU TEIl.

11. TIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBHH TEIL.

12. CoxpaneHue UMIyibca Py HEYIPYroM B3aMOICHCTBUH.

13. CoxpaneHue uMmynbca Mpu abCOIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmoneHne peakKTHBHOTO ABUKEHUS.

15. CoxpaHeHue MeXaHU4YeCKOM SHEPTUU MNPy CBOOOHOM TNaICHUH.

16. CoxpaHeHue MEXaHUYECKOW OHHEPruu TpHU [ABIKEHUH Tela TMOoJ
NEHCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomut u onvimot.

1. KoHcTpyupoBaHue TpakTa Jjisi pa3roHa U JATbHEUIIET0 paBHOMEPHOTO
JBUKEHUS [IAPUKA WU TEIEKKH.



2. Ompenenenue cpenHeld CKOPOCTH CKOJIBKEHUS OpYyCKa WM JIBHYKEHUS
IapyuKa 1o HaKJIOHHOM MJIOCKOCTH.
3. Ompenenenue yCKOpEHUs! Tela MPH PABHOYCKOPECHHOM JIBHKEHHUH TI0
HAKJIOHHOM MJIOCKOCTH.
4. HccrnenoBaHue 3aBUCUMOCTU IIYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HayaabHOM CKOPOCTH.
5. IlpoBepka THIIOTE3BI: €CIM TNPH PABHOYCKOPEHHOM JBM)KEHUH 0€3
HaanIBHOﬁ CKOpOCTI/I nyTH OTHOCATCS KakK pﬁI[ HEUYETHBIX YHuCCJl, TO
COOTBCTCTByIOHII/Ie HpOMe)KYTKI/I BpCMCHI/I OJINHAKOBEI.

Pa3nen 9. Mexannyeckue Koje0aHus U BOJHDI.

6. MHccrnemoBanue 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIHOTO JAaBIICHHSL.

7. Omnpenenenne KOAPPUINEHTA TPEHUS CKOTBKEHUS.

8. Ompenenenne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHI CHIIBI TPEHUS MPH PABHOMEPHOM JIBHKCHHU Tella
10 TOPU30HTAILHON TIOBEPXHOCTH.

10. OmpenencHuie pabOTBI CHIIBI YIOPYrOCTH TIPU MOABEME Tpy3a C
UCTIOJIb30BAHUEM HETOJIBIYKHOTO U TIOJIBMKHOTO OJIOKOB.

11. M3ydenue 3aKoHa COXpaHEHUs SHEPTUH.

KonebarenbHoe apmwxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: MEpHOJ], 4acToTa, aMIUIMTyAa. MaTtemaTuyeckuil U NMpYKUHHBIA MasTHUKH.

[IpeBparenue sHEPruM MpH KoJIeOATETHHOM JABHKCHHH.

3aryxatomue kosiebaHus. BoiHykneHHble KoneOanus. Pezonanc. Mexanuueckue BoOJHBL. CBOWMCTBA MEXaHWYECKUX BOJH. [IpomonbHble H
IOIepeYHbIE BOIHBIL. JJIMHA BOJHBI U CKOPOCTh €€ pacpOoCTpaHeHHss. MexXxaHN4eCKUe BOJIHBI B TBEPJIOM Telle, CEHCMHUYECKHUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmrogenue koneOaHuil Ted HOJ AEHCTBHEM CHIILI TSDKECTH W CHUIIBI
VIPYTOCTH.

2. HabGmonenue konebaHuii rpy3a Ha HUTH M Ha MPY>KUHE.

3. Habmronenue BBIHYKIEHHBIX KOJICOAHUN U pEe30HAHCA.

4. PacnpocTpaHeHue MPOI0JIBHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJICIIHN ).

5. HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenue YactoThl M Tepuojaa KoJeOaHWH MaTeMaTH4eCKOTro
MasiTHUKA.

Pa3znesn 10. JjieKTPOMATrHUTHOE 10OJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

2. Onpenenenue Koebanuit
MasaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJICOAHWH ITOABEIICHHOTO K
HUTH TPy3a OT JUTUHBI HUTH.

4. ViccnemoBanne 3aBHCHMOCTH Tepuoda KojJIeOaHW TMPYKHHHOTO
MasTHHKA OT MacChl Tpy3a.

5. TIpoBepka HE3aBUCUMOCTH TIEpPHOJIa KoJIeOaHUH Tpy3a, MOABEIICHHOTO
K HUTH, OT MaccChl rpy3a.

6. OnpITEI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh TIepuoja KojeOaHMi
MPY)KWUHHOTO MasiTHUKA OT MacChl I'Py3a U KECTKOCTH MPYKUHBI.

7. N3mepeHne ycKOpeHus CBOOOJHOTO MaJACHHUS.

JaCTOTelI MW  II€pHOJa MPY>)XUHHOT'O

3J'IeKTpOMaFHI/ITHOG II0JIC. BJ'ICKTI)OMal"HI/ITHLIe BoaHbBI. CBoiicTBa QJICKTPOMAruuTHBIX BOJIH. [Ixama QJICKTPOMArduTHBIX BOJIH. Hcnonp3oBaHue

QJICKTPOMArduTHLIX BOJIH OJIA COTOBOM CBSI3H.

3J'IeKTpOMaFHI/ITHaH npupoaa CBCTaA. CKOpOCTL cBeta. BomHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. 1.
2. BoiHoBEIE cBoMiCcTBa CBeTa.

Pa3pen 11. CBeroBbIe SIBJICHUA.

Jlabopamopnuie pabomul u onvimel.
H3ydeHune CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO TenedoHa.

J'Iyqua;I MoJellb cBeTa. MICTOUHHMKM CBeTa. HpﬂMOJ’IHHCﬁHOC pacnnpoCTpaHCHUC CBETA. 3aTMeHus COJ'IHI_[a n HYHLI. OTpa)KeHI/Ie cera. Ilnockoe

3C€pKaJo. 3akoH OTpAKCHUS CBCTA.

HpeJIOMJ'ICHI/IC CBeTa. 3aKOH MMpCJIOMJICHUS CBCTA. ITomHoe BHYTPCHHCC OTPAKXCHHUC CBCTA. Hcnonp3oBanue IMOJIHOTO BHYTPCHHCTO OTPAKCHHA B

OIITHYCCKHUX CBECTOBOdAX.



Jlunza. Xon smyueit B nmu3e. OnTudeckas cucreMa (hoToarmapara, MUKPOCKOIa U Teleckomna. ['1a3 kak ontuyeckas cucreMa. banm3opykocTh U

AaJIbHO30PKOCTE.

Paznoxenne 6enoro ceera B ciektp. OmnbiTel HetoToHa. ClioskeHue CrieKTpaibHBIX IIBETOB. Jlucnepcus cera.

Jemoncmpayuu.

1. TIlpsmonuHeliHOE pacpOCTpPaHEHHE CBETA.

2. OrpaxeHHe CBETA.

3. Tomyyenne wn300pakeHUWH B IUIOCKOM, BOTHYTOM M BBIITYKIOM

3epKaJax.

[Ipenomiienue ceera.

OnTH4ecKnii CBETOBOI.

Xox mydeil B coOuparoliei JInH3e.

XoJ Iydel B pacCEenBaroLIEH JIUH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JINH3.

. Ilpunuun pedictBus QoToamnmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mogpens riasa.

11. Pasnoxenue 6€I0TO CBETA B CIIEKT).

12. Tlomy4yeHue OeNOTO CBETA PHU CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Paszpnen 12. KBanToBbIC SIBJICHHUS.

©oNo A

Jlabopamopuvie pabomut u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJIa OTPAXEHHUs CBETOBOTO Jy4da OT
yIIa majieHusl.

2. U3yuenme XapakTepUCTHK H300paKEHHUsS TMpenMeTra B IIOCKOM
3epKaje.

3. MHccnenoBanue 3aBUCHMOCTH yIila MPEIOMIICHHUS CBETOBOTO JIyda OT
yIJ1a IaIeHUs] Ha TPAHHIIE «BO3TyX—CTEKIION.

4. TlonyueHue n300paxeHU ¢ TOMOIIBIO COOMPAIOLIEH JINH3HI.

5. Ompenenennie  (HOKYCHOTO pacCTOSHUS M ONTUYECKOW  CHUIIBI
COOMPAIOIIIEH JINH3HI.

6. ONBITHI IO Pa3JIOKEHUIO OEIOTO CBETA B CIIEKTP.

7. ONBITBI 1O BOCTPHSITHIO IIBETA NPEAMETOB TpPU WX HAOIIOJCHUU
yepes3 1IBETOBbIE (PUIIBTPHI.

Omnwiter Pesepdopna m mmanerapnas mojnens aroma. Mognens aroma bopa. Mcmyckanwe w morjomeHue cBerta aroMoMm. KBauTel. JIuHeidarbie

CHEKTPBI.

PannoaktuBHOCTH. Anb(a-, 6eTa- U ramma-u3nydeHusi. CTpoenne aroMHoro sapa. HykimonHas moaens aToMHOro sipa. M3otomnel. PangnoaktuBHbIC

npeBpaieHus. [lepuon nomypacmnana aTOMHBIX €Ep.

H,Z[epHHe pCaKIuu. 3aK0oHBI COXpaHCHUA 3apsaa0BOro 1 MaCCoOBOI'0 YuCEJI. :‘)HCpFI/IH CBA3H aTOMHBIX SAJEP. CBs13b MacCHl U SHEPTIHUH. PeaKHI/II/I CHHTEC3a

u nenenus saep. Ucrounnku sHeprun CosHIa U 3BE31.

}Iz[epHa;I OHCPI'CTHKA. I[eﬁCTBHH PaaruOaKTHBHBIX I/I3J1y‘ICHPII>'I Ha KUBBIC OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUS.

CrieKTphl pa3IUYHbIX T'a30B.

Crektp BOJOpOAA.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.

. Perucrpanus usnydeHus: NPUPOIHBIX MUHEPATIOB U
MIPOJIyKTOB.

Jlabopamopuwvie pabomot u onvimol.

1. HaOmioneHue CHIOMIHBIX W JTUHEHYATBIX CHEKTPOB
U3ITY4YEHUs.

2. MHccrnegmoBanme — TpPEKOB:  U3MEpPEHHE  SHEPrUu
YaCTHUIIBI IO TOPMO3HOMY ITYTH (110 poTOoTpadusim).

3. HW3mepenue paguoakTUBHOTO (OHA.

SN



IloBTOpPHTENIBLHO-00001IAOIINI MOIYIb.

[ToBTOpUTENBHO--0000MIAOIIMI MOy b MPEAHA3HAYEH Ui CHUCTEMAaTH3alMd M OOOOIIEHHS MPEIMETHOTO COJCp)KAHWS M OMbITA JEATENLHOCTH,
npUOOPETEHHOTO MPHU W3YYEHUH BCETO Kypca (PU3MKH, a TAKKe UL MOArOTOBKUA K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY 10 (hr3uke Al 00ydarommxcs,
BBIOpABILIUX ATOT YUEOHBIH MpeIMeT.

HpI/I HU3YYCHHUU MJAHHOI'0 MOAYJIA PCAIM3YIOTCA W CUCTEMATUZUPYIOTCA BHIbI ACATCIBHOCTH, Ha OCHOBC KOTOPBIX O6€CHC‘II/IB8,CTC$I JOCTHIXCHUC
MPEIMETHBIX M METANPEJIMETHBIX IUIAHUPYEMBIX PE3y/lbTaTOB 00yueHUs, GOPMHUPYETCS €CTECTBEHHOHAy4yHasi TPaMOTHOCTh: OCBOEHUE HAayUHBIX METOJIOB
HcciIe10BaHuA SIBIICHUH mpupoabl U TEXHUKH, OBJIAACHUC YMCHUAMUA OOBSICHATD CI)I/IBI/I‘-IGCKI/IG SABJICHUA, IPUMCHSAA ITOJIYYCHHBIC 3HAHUS, pCIaTh 3aJJa4i, B TOM
YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[IpuHIMOMATBEHO AESATEIbHOCTHBIN XapakTep JaHHOIO pasjeia peausyercs 3a C4ET TOro, yTo OOydaroluecsl BBIIOJIHAIOT 3aJaHMsl, B KOTOPbIX MM
IpeiaraeTcsi: Ha OCHOBE MOJIyYEHHBIX 3HaHUN pacro3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS B OKPY)KAIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;
HCII0JIb30BATh HAYYHBIC MCTOABI NCCIICAOBAHUA (1)I/I3I/I'-I€CKI/IX ﬂBHeHHﬁ, B TOM YHUCJIC JJId IMTPOBEPKU T'MIIOTE3 U MOJTYUCHUA TCOPETHIYCCKNX BBIBOA OB,

OOBICHSITH HAay4YHBIC OCHOBEI Hanboyiee BaKHBIX )IOCTI/I)KCHI/Iﬁ COBPECMCHHBIX TGXHOJ’IOFI/II\/JI, HaAImpuMcEp, MPAKTUYCCKOTO HCIIOJIB30BAHUA PA3JIMYHBIX
HCTOYHHUKOB SHCPIrur Ha OCHOBEC 3aKOHA NPEBPAICHUA 1 COXPAaHCHUS BCEX M3BCCTHBIX BUJIOB SHCPIHU.
MNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuenne ¢u3mku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS HANPABICHO HA JOCTH)KCHHE JHUYHOCTHBIX, METAMpPEIMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHBIX PE3y/IbTATOB.

B pesynbrare nzydenusi (u3MKM Ha YpOBHE OCHOBHOTO 00ImIero oOpas3oBaHus y oOyuaromierocs OyayT c(OpPMHUPOBAHBI CIETYIOLIME JTUYHOCTHBIE
pe3yabTaThl B YaCTHU:

1) naTpuoOTHYECKOr0 BOCIIMTAHUSA:

- IPOSIBJICHUE UHTEPECA K HCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3UIECKON HAYKH;

- IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHHSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa’*KAaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K AKTMBHOMY YYacTUIO B OOCYXJIEHUU OOILECTBEHHO 3HAUYUMBIX M 3THYECKHX MPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JNOCTHXKEHUHN (PU3UKU;

- 0CO3HAHHUE BAXKHOCTH MOPAJIbHO--3THUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

- BOCIIPHUATHE SCTETHUECKUX KauecTB (pU3MUecKoi HayKu: e€ TapMOHUYHOTO MOCTPOEHHS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHHME LEHHOCTH (U3NYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHIA, Ba)KHEHIIEH COCTaBIIAIOIIEH
KYJIBTYPBI;

- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

5) popMupoOBaHNS KYyJbTYPbI 310POBbS H SIMOLHOHAJIBHOI0 0J1ar0NOTyYHsI:

- OCO3HAaHHE [IEHHOCTH 0€30MacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJOIMUECKOM MHUpE, BaKHOCTH MpaBHJI O€30I1aCHOTO MOBEICHHS Ha TPAHCIOPTE, Ha
J0pOrax, ¢ AMEKTPUYECKUM U TEIIOBBIM 000pPYJA0BaHUEM B JOMAIIHUX YCIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKa pe(IEKCHH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTMBHOE y4acTHe B PEUICHUM MPaKTHYECKHX 3a7ay (B paMKax ceMbU, 00pa30BaTENbHOW OpraHM3aluu, TOpoJia, Kpas) TEXHOJOTHUECKOW U COLMAIbHOM
HaNpaBJICHHOCTH, TPEOYIOLINX B TOM YUCIIe U PU3MUECKUX 3HAHHIA;

- UHTEPEC K MPAKTHUYECKOMY U3Y4EHUIO Npodeccuil, CBSI3aHHbBIX C (PU3UKOMH;



7) 3KOJOTHYeCKOr0 BOCTIMTAHUSA:
- OpHEHTalMsd Ha TNpUMEHEeHHEe (U3NYECKUX 3HAHWUU Ui pelIeHHs 3agad B 00JacTH OKpYKaromedl cpeabl, IJIaHUPOBAHUS TOCTYIKOB M OICHKH HX
BO3MOJKHBIX MTOCIIEICTBUI JUISI OKPY>KAIOIIEH Cpeabl;
- OCO3HaHUE III00ATBHOTO XapaKTepa 3KOJOTHUECKUX MPoOIeM U MyTel UX PELICHHUS;
8) ajanTanuu K U3MEHSIOIMMMCS YCJIOBHSAM COLMAJIbLHON U MPUPOIHOI cpelbl:
- MOTPEOHOCTH BO B3aMMOJICHICTBHHU TIPY BBINIOJHEHNUN UCCIIEIOBAHUN U MTPOEKTOB (PU3NYECKON HANIPABIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSM /P YTHX;
- IHOBBIIICHNWEC YPOBHA CBOCH KOMIIETEHTHOCTH 4YCpe3 MPAKTUICCKYIO JCATCIIbHOCTD,
- MOTPeOHOCTH B ()OPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIHPOBATH UICH, TIOHSATHS, TUIIOTE3bI O PU3HMUECKUX OOBEKTAX U SBICHUSX;
- OCO3HaHUE NePHUINUTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 007aCTH (U3UKH;
- IJIAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHUII;
- CTPEMJICHUC aHATIU3UPOBATH WU BBIABJIATH B3AUMOCBA3U IMPUPOJIbI, 06HI€CTBa 1 DKOHOMUKH, B TOM YHUCJI€ C UCIIOJIB30BAHHUEM (1)I/ISI/I‘I€CKI/IX 3HaHHi/JI;
- OLIEHKA CBOMX JIEUCTBUIN € YIETOM BIUSHUS Ha OKPYXKAIOIIYIO CPENY, BO3MOXKHBIX IJI00AIbHBIX MOCIEACTBUM.
METANIPEAMETHBIE PE3YJIbTATbI
B pesynbrare ocBoeHuss mnporpamMmbel N0 (U3MKE Ha YpPOBHE OCHOBHOro oOmiero oOpaszoBaHusi y oOydgatomierocsi OyayT chopMHUPOBaHbI
METANPEAMETHBIC PE3YyJIbTAaTbl, BKIIIOYAIOIIHWE IMO3HABATCIBHBIC YHHUBCPCAJIBHBIC yqe6HLIe )]el\/’ICTBI/Ifl, KOMMYHUKATUBHBIC YHUBCPCAJIIBHBIC y‘-Ie6HI)Ie
NeNCTBUS, pEryJITUBHbIE YHUBEPCAIbHbBIE YueOHbIE IEHCTBUS.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBrble Jornyeckue 1eMCTBHSA:
® BBIABIIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU 0OBEKTOB (ABICHUN);
® YCTaHABJIMBATh CYILECTBEHHBIH MPU3HAK KiIacCU(UKALMU, OCHOBAHUS Ul 0000IIEHNS U CPAaBHEHUS;
® BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTPUBAEMBbIX (DaKTaX, JaHHBIX U HAOMIOIEHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBICHUSAM;
®  BBIABJIATH IPUYMHHO--CJIEJCTBEHHBIE CBSA3H IIPU U3YUYEHUH (PU3MUECKUX SBJICHUH U MPOLECCOB, A€NaTh BHIBO/bI C UCIIOIb30BAHUEM JIEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIUYHH;
® CaMOCTOATENBHO BBIOMpaTh crocoO pelieHus ydyeOHOH (u3nueckoil 3agauu (CpaBHEHHE HECKOJIBKMX BapUaHTOB pelleHHs, BbIOOp Hauboiee
HOJAXOSIIEr0 ¢ y46TOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe NeliCTBUA
® UCMOJb30BATh BOIIPOCH! KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS,
® [IPOBOJUTH [0 CAMOCTOSATEIBHO COCTABICHHOMY ILJIAHY OIIBIT, HECJIOXKHBIM (PU3NYECKUN HKCIIEPUMEHT, HEOObLIOe HCCIeJOBaHUE (PU3UUECKOTO
SIBJICHUS,
® OIICHUMBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, ITOJYYEHHYIO B X0JI€ UCCIIEJOBAHUS MIIU SKCIIEPUMEHTA;
®  CaMOCTOATENbHO (popMyIHpOBaTH 000OIIEHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO HAOIOAEHUS, OIIbITA, UCCIIEIOBAHUS;
® [IPOTHO3MPOBATh BO3MOXKHOE JalbHEiIIee pa3BUTHE (PU3MUECKUX IMPOLIECCOB, a TAKXKE BBIJBUTATh MPEINOJI0KEHUS 00 MX Pa3BUTUU B HOBBIX
YCIOBHSAX U KOHTEKCTaX.
Padora ¢ undopmanueii:
® [IPUMEHATHh PAa3IUYHbIE METOJbI, MHCTPYMEHTBI U 3aIllpOChl MU MOMCKE M 0TOOpe MH(MOPMAIMM WM JAAHHBIX C Y4ETOM HpEIOKEHHON ydeOHOM
¢bu3nueckoi 3a1aun;
®  AHANU3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATh MH(POPMALIUIO PA3IMYHBIX BUAOB U (POPM MpecTaBICHUS;



® CaMOCTOATENBHO BHIOMPATh ONTHMAIbHYIO (hOpMY HpeACTaBiICHUsS MHPOPMALKMU U HIUTIOCTPHPOBATH pEIlaeMble 3a/1auid HECIOXKHBIMU CXEMaMH,
ararpaMMamMu, HHOU rpaguKoi M UX KOMOMHAITUSMH.
KoMMmyHukaTuBHbBIe YHHBepcalbHbIe y4eOHbIe JelCTBHUSA:
e B X0Je 00CYyXAeHHUsI YUeOHOTO MaTepuana, pe3yiabTaToB Ja00opaTOPHBIX pabOT M MPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMON TEMBI U
BBICKA3bIBAaTh UJEH, HAIIEJICHHBIE HA PELICHHUE 3a/1a4M U NOJIepKaHUe 01aroxenaTelbHOCTH O0IIEHNUS;
COIOCTABJISITh CBOU CY)KJIEHUS C CYXKIEHUSIMHU JPYTUX YYaCTHUKOB JlMajora, 0OHapyKMBaTh pa3Inyie U CXOACTBO MO3UIIMI;
BBIPA)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIIATH PE3YJIbTAThl BHIIIOJHEHHOTO (PH3MYECKOTO OTBITa (IKCIIEPUMEHTA, HCCIIEIOBAHUS, IPOCKTA);
MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON 1 HHIUBUIYAIbHON paOOThI MPU PELICHUH KOHKPETHOH (pu3ndeckoi mpoosieMsl;
MIPUHUMATh 1€ COBMECTHOM JeATEJIbHOCTH, OpraHU30BBIBaTh JEHCTBUS MO €€ IOCTHIKEHMIO: pacHpeleNiiTh poJid, 00CYXJIaThb IpPOLECCHl U
pe3yNbTaThl COBMECTHOU pabOThl, 0000111aTh MHEHUS! HECKOJIBKUX JIFOJIEH;
® BBINOJIHATH CBOIO 4acThb pabOThl, AOCTHras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY HAIIPAaBICHHUIO U KOOPAWHUPYS CBOU JIEHCTBUS C JAPYrUMHU
YJIeHaMU KOMaH/Ibl;
® OILIEHMBATh KA4E€CTBO CBOETO BKJIa/a B OOIIMI MPOIYKT 1O KPUTEPHUSAM, CAMOCTOSITENILHO CHOPMYIHNPOBAHHBIM YHYACTHUKAMU B3aUMOAEHCTBHUSL.
PerynsiTuBHbIe YyHUBEpPCaIbHbIC YUeOHBbIE A€l CTBUA
Camoopranuszauus:
®  BBIABIATH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYaLUSX, TPEOYIOIIUX JIIsl pelIeHus] PU3NUECKUX 3HAaHUM;
® OpPUEHTHUPOBATHCS B PA3IMYHBIX NOJX0/1AaX NIPUHATHUS pEIIeHUH (MHANBUIYaIbHOE, IPUHATHE PELIEHUS B TPYIIE, IPUHATHE PELICHUN TPYIION);
® CaMOCTOATENBHO COCTaBJISTh AITOPUTM pelleHUs (PU3MUECKON 3ajauil UM IUIaHA UCCIIEOBAHUS C YIETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh IpeIaraéMble BApUAHThI PEILICHUI;
e jienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJVIEKT:
® JaBaTh a/ICKBATHYIO OLICHKY CUTYyallUH U IIpe/ylarath IUlaH e€ N3MEHEeHHUS;
e OOBACHATH NPUYMHBI JOCTHKEHUS (HETOCTUKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;
® BHOCHUTb KOPPEKTHUBBI B JAEATEJBHOCTb (B TOM YHCIIE B XOJ BBIIOJIHEHUS (PU3NYECKOIO MCCIEIOBaHMS WIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIBCTB, U3MEHUBIIMXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;
® OIICHUMBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBUSIM;
® CTaBUTb ceOs HA MECTO JAPYrOro 4ejaoBeKa B X0JI€ CIIOpa WIN AUCKYCCUU HA HAYYHYIO TEMY, IOHMMaTh MOTHUBbI, HAMEPEHMS U JIOTUKY APYToro;
® [IPU3HABATh CBOE NMPaABO Ha OMIMOKY IpU peLIeHUH PU3MUECKUX 3aay UM B YTBEP)KICHHUIX Ha HAyYHbIE TEMbI U TAKOE K€ MPaBO JPYyroro.
NPEJMETHBIE PE3YJIbTATbBI
K koHIy 00yueHus B 7 kJjacce IpeIMETHbIE PE3YJIbTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CQOPMUPOBAHHOCTh Y 00YYAIOUIMXCSl YMEHU:
® UCMOJb30BATh MOHATHUSA: (PU3NUYECKUE U XMMHUYECKUE SIBIICHHs, HAONIOJCHNE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, EAMHUIIBI (PU3NUYECKUX BEIMYUH, aTOM,
MOJIEKyJla, arperatHbleé COCTOSHMS BemecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MeXaHM4YecKoe JBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPACKTOPHsI, PABHOACHCTBYIOIIAs cuila, AedopMmanus (yopyras, miiacTudeckas), HeBECOMOCTb, COOOLIAIOIINECs COCYIbI;
e paznuuath sBieHUs (Auddysus, TemoBoe [BHXKEHHE YaCTHIl BEIIECTBA, PABHOMEpPHOE JIBWKCHHME, HEPAaBHOMEpPHOE JBWXKEHHE, WHEepLus,
B3aUMO/JICIICTBUE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOHW OCBIO BpAILLEHUS, IEpefada IaBJICHUS TBEPABIMU TEIaMH, KUAKOCTSIMH U Ta3aMH,




atMoc(epHOe JaBJCHUE, IUIaBaHUE TeJl, NMPEBPALCHUS MEXaHWYeCKOH HHEPIruu) MO ONHMCAHUIO WX XapaKTePHbIX CBOWHCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOe SIBIICHUE;

® DPAacro3HaBATh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHUH B OKPYXKAIOIIEM MUpPE, B TOM YHciie (PU3NUECKUE SBJICHUS B IPUPO/JIC: TIPUMEPHI JIBU KEHUS
C Pa3JIMYHBIMH CKOPOCTSIMH B JKUBOW M HEXHUBOW MPHUPOJE, ACHCTBHE CHIIBI TPEHUS B MPUPOJE M TEXHHUKE, BIUSHUE aTMOCHEPHOTO JABICHHUS HA KUBOU
OpraHusM, IUIaBaHUE pPbIO, pplyard B TEJ€ YEIOBEKa, MPU 3TOM MEPEBOAMUTH IMPAKTUYECKYIO 3a/7ady B Y4eOHYIO, BBIIEISTH CYILECTBEHHBbIE CBOWCTBa
(npu3HaKM) PU3NUECKUX SIBICHUI;

® ONHCHIBATH W3YYCHHBIC CBOWMCTBA TeNl W (hM3MYECKUE SBICHHSA, UCTOIB3Ys (PU3NYECKHE BEIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOpOCTb, CPENIHSAS CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSDKECTH, BEC Teja, CUIa TPEHHUs, JaBieHue (TBEPAOIO Tena, JKUIAKOCTH, Ia3a), BHITAIKABAIOLIAA CHUIIA,
MeXaHuyeckas paboTa, MOLUIHOCTD, IIJIEYO CUJIbl, MOMEHT CHJIbI, KOA((UIUEHT MOJE3HOTO ACHCTBUS MEXaHU3MOB, KUHETHYECKAsl U MOTEHIMAJIbH asl SHEPIHs),
IIpU ONHUCAHUU MPaBHJIBHO TPAaKTOBaTh (PU3MYECKUN CMBICT HMCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS U EIUHULBl (PU3NYECKHX BEIUYHMH, HAXOJIUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BETUUHUHY C JPYTUMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINY H;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBJICHMSI U MPOLECCHI, MCIOJb3ys MpaBuja CIOXKEHUs CUJ (BIOJb OAHOM mpsMoil), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmesa, IpaBUJIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH, 3aKOH COXpPAaHEHHS] MEXaHWYECKOW 3HEpPIruu, Mpu 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aHCHIBATh €r0 MaTEMaTHUECKOE BhIPAXKEHHUE;

® OO0BSCHATH (PU3NYECKHUE SBJICHUS, TIPOIECCH U CBOMCTBA TN, B TOM YHCJE U B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATDH
MIPUYHUHHO--CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMUeCKUX 1IaroB ¢ onopoi Ha 1—2 M3yueHHBIX CBOICTBA (PU3UUECKUX SBICHUM, (PU3MUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacu€THbIE 3a1a4M B 1—2 AeWCTBUS, UCIIONB3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 331a4u
3aIlMCBIBATh KPATKOE YCIOBUE, MOACTABIATh (U3NUECKUE BEIUUYMHBI B (POPMYIIBI M IPOBOIUTH PACUYETHI, HAXOJUTH CIIPABOYHbIE JAHHBIE, HEOOXOAUMBIE AJIS
peleHus 3a/1a4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHOM (PrU3HUecKoil BEIMYHHBI,

® pPAacHo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIMTh IMPU MOMOLIM (PU3MUYECKUX METOJIOB, B OIUCAHUU HCCIECAOBAHUS BBIACIATh IPOBEPSEMOE
IpEeanosokKeHne (rUmnoTesy), pasindaTb M HHTEPIPETHPOBATH IOIYYEHHBIH Ppe3yiabTaT, HAXOAUTh OLIMOKM B XOJAE OIbITA, JeNaTh BBIBOJBI IO €r0
pe3yabpTraTam;

® [IPOBOJUTH OIBITHI N0 HAOMIONEHHUIO (U3UYECKUX SIBICHUH WIN (PU3MYECKHX CBOMCTB Telsl: (POpMyIUpOBaTh MPOBEPSIEMBbIEC MPEANOIOKEHUS, COOUPATh
YCTAHOBKY U3 IIPEIOKEHHOI0 000PYA0BaHUs, 3alIUCHIBATh XOJ1 OIBITA U (POPMYIHMPOBATH BEIBOIBI;

® BBINOJHATh NPSIMbIE MU3MEPEHMsI PACCTOSHHS, BPEMEHM, MAacchl Tesla, 00bEMa, CHIIBI M TEMIIEPaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M LM(POBBIX
puOOpPOB, 3aUCHIBATh MNOKa3aHMsI IPUOOPOB € YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUH;

® [IPOBOJUTH HCCIEIOBAaHME 3aBHCHMOCTU OJHOM (U3MUECKOM BEIMYMHBI OT JPYrol C HCHOJIb30BaHHEM IMPSAMBIX H3MEPEHUH (3aBUCHMOCTU ITyTH
PaBHOMEpPHO JBMXKYILErocs Tejla OT BPEMEHU [BMKEHHUS Teja, CHUJIbl TPEHHUS CKOJBKEHHUS OT Beca Teja, KayecTBa 0OpaOOTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIAAM CONPHUKOCHOBEHUS TE€J, CHJIbl YHOPYTOCTH OT YAJMHEHMS NPYKUHBI, BBITAJKUBAIOUIEH CHIIBI OT 00b&Ma
HOrPYKEHHON YacTH Tejla U OT IVIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Na, OT TIIyOHHBI, HA KOTOPYIO MOIPYXEHO TeJO, YCIOBUMN TIaBaHUS
TeJ, YCIOBUIM paBHOBECHS pbluara u 0JOKOB), y4aCTBOBATh B IJIAHUPOBAHUH YUE€OHOTO HCCIIEIOBaHUS, COOMPaTh YCTAHOBKY M BBIIIOJIHSITH U3MEPEHUS, CIEays
IPEUI0KEHHOMY IIJIaHy, (PUKCUPOBATh PE3YNbTaThl MOJYYEHHOH 3aBUCUMOCTH (PM3UUECKUX BEJIUYMH B BHJIE MPEJIOKEHHBIX TaOMUI U IpadHKOB, IeIaTh
BBIBO/IBI 10 PE3YyJIbTAaTaM UCCICAOBAHUS;

® [IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (PU3MUYECKMX BEIMYUH (IJIOTHOCTh BEIIECTBA JKUJIKOCTU M TBEPAOIO TeNa, CHJIA TPEHHUS CKOJIbXKEHUS, JaBJICHUE
BO3/yXa, BBITAJIKHMBAIOLIAsl CUia, JEHCTBYIOIAs Ha MOTPYKEHHOE B JKUAKOCTh TENO, KOAPPUIMEHT MOJE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIeXys
MPEUI0KEHHONH MHCTPYKIUH: TP BBITIOJTHEHUH U3MEPEHUI cOOUpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHHE UCKOMOW BEJIUMYHHBI,

e coOmoaTh NMpaBuiia TEXHUKU 0E€30MaCHOCTH MU paboTe ¢ JabopaTopHbIM 000pYIOBAHUEM;



® yKa3bIBaTh NMPHUHIMIIBI ACHCTBUS MPUOOPOB M TEXHHUUECKUX YCTPOMNCTB: BECBI, TEPMOMETP, JUHAMOMETp, COOOIIAIONINECS COCYbl, OapOMeTp, pblyar,
ITOIBMKHBIM M HEITOABYKHBIN OJIOK, HAKIOHHAS IIOCKOCTh;

® XapakTepU30BaTh MPHHLUIBI JEHCTBUS W3YyYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOICTB C OMOPOM Ha MX OMUCAaHMUA (B TOM 4YHCIE: MOIIIUIHHUKH,
YCTPOKCTBO BOJONPOBOAA, THAPABIMYECKHNA MPECC, MAHOMETP, BHICOTOMEp, HMOPIIHEBOW HACOC, apEOMETp), UCHOJB3ysl 3HAHHS O CBOWCTBAX (PM3UYECKUX
SBJICHUI 1 HEOOXOMMbIe (pU3MUecKre 3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOAWUTH TMPHUMEPHl (HAXOAUTh WMHPOPMALHUIO O MPHUMEPax) MPAKTHUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUH B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHns 0€30MACHOCTH TPH OOpaIIeHUH C MPUOOpaAMH M TEXHUYECKHMMH YCTPONCTBAMHM, COXPAHEHHS 3IOPOBBSI M COONIONEHHSI HOPM SKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELIE;

® OCYIIECTBIISATH OTOOpP MCTOYHWKOB MH(pOpManuu B IHTEpHETE B COOTBETCTBUU C 33JaHHBIM MOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUWA U
NMyTEM CpaBHEHUS Pa3JIMYHBIX HCTOUHUKOB BBIIEIATh HHPOPMALHMIO, KOTOPas SABISETCS MPOTUBOPEUYNBOM HIIM MOKET ObITh HETOCTOBEPHOM;

® CIIOJIb30BaTh IPU BBIOJHEHUU YUEOHBIX 3aJlaHUN HAyYHO--TIONMYJSPHYIO JINTEpPATypy (PU3HMUECKOro COAepKaHUsl, CIpaBOYHbIE MaTepHallbl, PECYpPCHI
cetu MIHTepHeT, BIajeTh NpruéMaMH KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus UHPOPMAILIMK U3 OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB MH(OpMalMK PU3NIECKOTO COAEPKaHMsI, B TOM YHUCIIE
MyOJIMYHO JIeNaTh KpaTKue COOOIIeHHs O pe3yiIbTaTax MPOEKTOB MM y4eOHBIX MCCIEAOBAHUM, IPU 3TOM IPaMOTHO HCIOJIb30BaTh U3YUYEHHBIM MOHSITUHHBIN
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIUIEHHE NTPE3EHTaINEeH;

® IIpH BBHINIOJIHEHUH Y4€OHBIX MIPOEKTOB U HCCIIEIOBAaHUI pacrpeaensiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTaBICHHBIMH 3a/ladaMHU, CIEIUTH 3a
BBITIOJIHEHUEM IJlaHa JEHCTBU, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B JEATENBHOCTH T'PYIMIbI, BhICTpaBaTh KOMMYHHMKaTHMBHOE B3aMMOJEMCTBUE,
YUUTBIBAsi MHEHUE OKPYXKAIOIIMX.

K koHIy 00y4eHus B 8 kJjiacce NpeIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE JIOJLKHBI OTPAXkKaTh CPOPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUNA:

® HCIIOJB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHHUE aTOMOB M MOJIEKYJ, arpEraTHBIC COCTOSIHUS BELIECTBA, KPUCTAUINYECKHUE U
amMop(gHbIE Tela, HACBICHHBIM M HEHACBHIIIEHHBIH Iap, BIaXKHOCTb BO3JyXa, TEMIEpaTypa, BHYTPEHHsSI SHEprus, TEMJIOBOM JIBUTaTelb, JIEMEHTAPHBIN
IEKTPUYECKUM 3apsll, JIEKTPUIECKOE 0JI€, IPOBOIHUKN U AUIJIEKTPUKH, TOCTOSHHBIA 3IEKTPUYECKUN TOK, MArHUTHOE I10JIE;

® pa3nuyaTh SBJCHUA (TEIJIOBOE paCIIMpEHUE M C)KaTue, TeIulolepesnaya, TEIUIOBOE paBHOBECHE, CMauMBaHHUE, KallWJUIIPHbIE SBJICHMS, UCIAPEHHUE,
KOH/IEHCallMs, IUIaBJICHUE, KpUCTauIM3auus (OTBEpAEBaHUE), KUIMIEHHE, Telionepeaya (TerIonpoBOJHOCTb, KOHBEKIMS, U3Iy4YEHHUE), IEKTpU3aLusl Tell,
B3aMMOJICHCTBUE 3apAI0B, NEHCTBUS ICKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJICHCTBUE MAarHUTOB, JEMCTBUE MAarHUTHOTO I0JIS HAa IIPOBOJHUK C
TOKOM, 3JICKTPOMAarHUTHAs MHYKLMs) 110 OMCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SBIICHUE;

® DPAacHO3HaBaTh MPOSBIECHUE M3YYEHHBIX (PU3MUECKUX SBICHUN B OKpYXKAlOIEM MHpE, B TOM 4ucie (U3UYECKUE SBJICHUS B MPHUPOJIE: MOBEPXHOCTHOE
HaTSDKEHUE U KallWULIPHbIE SIBJICHUS B NMPHUPOJIE, KPUCTAIUIBI B pUpoje, uinydenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHera, 3JeKTpUYECKHE SIBIEHHS B artMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE moje 3eMiM, Jpei¢ IMOoJI0coB, pPOJib
MarHuTHOTO MOJISL JUISL KU3HU Ha 3emiie, NOJSPHOE CUSHHE, IIPU 3TOM MEPEBOJAUTh NPAKTUYECKYIO 33/a4y B y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBONCTBA
(mpu3Haku) pU3NYECKUX SBIICHUM;

® ONHCHIBaTh M3y4YCHHbIE CBOMCTBA TeN U (U3UUECKUE SIBICHUS, UCIOJb3yd (pru3nueckue BEeTUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHUs, KOJIUYECTBO
TEIUIOTHI, YA€IbHAs TEIUIOEMKOCTh BEIIECTBA, y/AeIbHAs TEIUIOTa IJIaBJICHUS, yleJlbHas TEIIoTa MapooOpa3oBaHUs, yJelbHas TElJoTa CropaHHs TOIIUBA,
KOA(QQUIIMEHT TMO0JIE3HOTO JICHCTBUSA TEMJIOBOM MAIIMHbBI, OTHOCHTENbHAs BIAXKHOCTh BO3JyXa, JJIEKTPUYECKHH 3apsij, CHJIa TOKa, 3JIEKTPUYECKOe
HanpsDKeHHWe, CONPOTUBIICHUE MPOBOJHHUKA, YIAEIbHOE CONPOTHUBICHHE BELIECTBA, paboTa U MOILIHOCThH AJIEKTPUUYECKOTO TOKA), MPH ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0003HAUYEHUS U €AUHUIIBI (PU3UUYECKUX BEIMYUH, HAXOJIUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MYeCKyI0 BEIMUHUHY C IPYTMMU BETMYHUHAMHU, CTPOUTH I'paUKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTHYHUH ;



¢ XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘-IGCKI/IG SABJICHUA U IPOLECCHI, UCIIOJIb3Yysd OCHOBHBIC IOJIOKCHUA MOJICKy.]IHpHO'-KI/IHGTI/I‘-I€CKOI7I TCOPHUU CTPOCHUSA
BELIECTBA, IIPUHIIMII CYNEPIO3ULUH N0JIeH (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa Juii ydacTka nenu, 3akoH Jlxoyis—Jlenna,
3aKOH COXPaHEHUs YHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHHE;

e OOBACHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE CHUTYyallMd MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 |—2 JIOTHYECKUX [IaroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (U3NUYECKUX SBICHUH, (PU3HIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemiath pacu€THbIE 3a/1a4d B 2—3 JCHCTBUS, UCHOIB3Ys 3aKOHBI U (DOPMYITBI, CBSA3BIBAIOIINE (PH3MUECKIE BETMYMHBI: HA OCHOBE aHaI3a YCIOBUS 3a1a4H
3alMUCbIBATL KPAaTKOC YCJIOBHUC, BBIABJEATL HCAOCTATOK AAHHBIX I PCHICHUA 3aJaydu, BI>I6I/IpaTI) 3aKOHBbI U q)OpMyJII)I, H€O6XOIII/IMI)IG JIIA eé peuicHuA,
IMPpOBOAUTD pvaéTm M CpaBHUBATH NOJTYYCHHOC 3HAYCHUC (1)I/ISI/I‘ICCKOI\/JI BCJINYHMHBI C U3BECCTHBIMHU NAHHBIMU,

® pacClio3HaBaTb HpO6J’I€MI>I, KOTOPBIC MOKHO PCIIUTH IMPU MTOMOINU (1)I/I?,I/III€CKI/IX MCTOOOB, UCIIOJB3YS OIMMCAHUC UCCIICAOBAHUA, BBIACIATL IPOBEPACMOC
MPECAINIOJOKCHUC, OLICHUBATh NPAaBUJIBHOCTD IMMOPAAKA IMIPOBCACHUA NCCIICAOBAaHMs, ACJIaTh BbIBOIbI;

® [IPOBOAMTH OIBITHI IO Ha6J'IIOI[€HI/IIO (1)I/ISI/I‘~IGCKI/IX SIBJICHUM WIIH (1)I/ISI/IIICCKI/IX CBOWICTB Ten (KaHI/IJ'IJISIpHI)Ie ABJICHUS, 3aBUCUMOCTDE JaBJICHHUA BO3AyXa OT
ero o0bémMa, TeMIepaTypbl, CKOPOCTH IMPOIlecca OCTHIBAHUS M HArpEBaHUS MPU U3ITYUYEHUHU OT LIBETa M3JIydaromiel (Moryomaromieil) HOBEpXHOCTH, CKOPOCTh
HUCIAapCHUA BOABI OT TEMIIEpPATYpPhI XXUJAKOCTHU U IIJIOIIa U eé IMMOBEPXHOCTH, DJICKTPHU3AIUA TCI U BSaHMOJIefICTBHe OJICKTPUYCCKHUX 3apsAa0B, B3aI/IM021€I\/'ICTBI/Ie
IMOCTOSIHHBIX MAr"uTOB, BHU3YyaJIM3allUd MArHUTHBIX MoJIell TTOCTOSTHHBIX Mar"dumToB, Hel\/IICTBI/ISI MAargouTHOIO IIO0JIdI Ha MHPOBOAHHMK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJIBUraTeNil IOCTOSIHHOTO ToKa): (OpMyaupoBaTh MPOBEpSEMbIE MPEANONIOKEHUs, COOHpaTh YCTAaHOBKY U3
MPeI0KEHHOT0 000PY/A0BaHNUS, OIMCHIBATh X0 OMbITAa U (OPMYITHPOBATH BHIBO/IBI;

®  BBIIIOJHATH MMPAMBIC U3MEPCHUA TEMIICPATYPHhI, OTHOCHUTEIIbHOM BJIAKHOCTH BO31yXa, CUJIbI TOKA, HAIPSKCHHA C UCIIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB
U IaTYUKOB (PU3NYECKUX BEJIMYUH, CPABHUBATh PE3ybTAThl U3MEPEHUH C yUETOM 3aaHHOM aOCOIIOTHON MOIPEIHOCTH;

® [IPOBOJUTH HCCIIECOBAHUE 3aBHUCUMOCTH OJHOM (U3MUYECKONW BeNIWYMHBI OT JPYrod C HCIOJB30BAaHMEM MPSIMBIX H3MEPEHUHl (3aBUCUMOCTb
CONPOTHBIICHUS NTPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAIN IONEPEYHOrO CEUYEHUS M YICIBHOIO COIPOTHBIICHHS BEIIECTBA MPOBOJHUKA, CHIBI TOKA, HIYIIETO
4yepe3 IMPOBOJHUK, OT HANpPSUKEHUS Ha MPOBOJHUKE, HCCIEAOBAHHE IOCIEAOBATEIIBHOIO M MAPAUIEIbHOIO COEAMHEHHM NPOBOJHUKOB): IUIAHHMPOBATH
UCClIeIOBaHUE, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHUs], CIelys NIPeJUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3ysIbTaThl MOIY4YEHHONW 3aBUCUMOCTH B BUJIE
TabIMI U TpaMKOB, A€TIaTh BEIBO/bI 10 PE3yJIbTaTaM UCCIEI0BAHMUS;

® [IPOBOJUTH KOCBEHHbIE M3MEpPEHMs (PU3NYECKUX BEJIMYMH (yAelbHas TEIIOEMKOCTh BEIIECTBA, CONPOTHUBIEHHE NPOBOJHMKA, pPaboTa U MOLIHOCTb
3JIEKTPUYECKOI0 TOKA): IUNIAHUPOBATh U3MEPEHUs, COOUPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAys NMPEII0KEHHON MHCTPYKIMHU, U BBIYUCIIATH 3HAUCHHE
BEJIMYMHBI;

e coOmoJaTh NpaBuiia TEXHUKU 0€3011aCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;

®  XapaKTepU30BaTh INPUHIMIIEI ACHCTBUS U3YUYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB ¢ ONOPOM HA UX ONMUCAHMS (B TOM UYHUCIIE: CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMETp, BOJBTMETP, CUETUUK 3JIEKTPUUYECKOHW SHEPIuM, 3JIEKTPOOCBETUTENIbHBIE NMPUOOPHI, HArpeBaTelbHbIE
3NIEKTPONIPUOOPHI (IIPUMEPBI), HIEKTPUUECKUE MPETOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUraTelb MOCTOSIHHOTO TOKA), UCHOJb3ys 3HAHHUS O CBOHCTBaXx
¢bu3nUecKkux ABICHUNA U HEOOXOMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

® DPACHO3HaBATh MPOCTbIE TEXHUUECKUE YCTPOICTBA U U3MEPUTENIbHbIE TPUOOPHI [0 CXEMaM M CXeMaTHYHBIM PUCYHKaM (’KMJIKOCTHBIH TEpPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETp, JABUIaTeldb BHYTPEHHEI'O CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbl 3JEKTPUUYECKUX Lienell ¢ mocieroBaTeabHbIM U
napajiesIbHbIM COCTMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB JIEKTPHUUECKUX LIeTIeH;

® [PUBOAUTH TMPHUMEPHl (HAXOAUTh MHPOPMALUIO O MPHUMEPax) MPAKTHUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B TMOBCEJIHEBHOW >XU3HU IS
oOecrieyeHns 0€30MaCHOCTH MPH OOpaIleHUuH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 37I0POBbS U COOJIIOJICHUS HOPM HKOJIOTHMYECKOTO
IIOBEJICHUA B OKPYXKAIOLIEH Cpeie;



® OCYIIECTBJIATH MOWCK MHPOpMauu (HU3HUECKOTO cojepxkaHus B MHTepHeTe, Ha OCHOBE MMECIOIIUXCS 3HAHUW U MYTEM CPAaBHEHHS JOTOJHUTEIHHBIX
HCTOYHUKOB BBIICIATH HHPOPMAIIHNIO, KOTOPAst SIBISIETCS MPOTHBOPEYUBOMN HIIA MOKET OBITh HEIOCTOBEPHOM;

® ICIIOJIB30BATh MPH BBIIOJHCHUU YUEOHBIX 33aJ[aHUN HAYYHO--TIOMYJSPHYIO JINTEPATYPy (PU3UYECKOro CONEp)KaHUsl, CIIPABOYHBIC MAaTEPHAIIbI, PECYpPCHI
cetn VIHTEepHET, BIaeTh NpUEMaMH KOHCIICKTUPOBAHUS TEKCTA, MPeo0pa3oBanus MH(GOPMAIINY U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

e Cco3JaBaTh COOCTBEHHBIC MUCHMEHHBIC M KPAaTKUE YCTHBIC COOOICHHSI, 00001Iast HHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJICPIKAH s, B
TOM 4HCIIe TMyOJIMYHO TPEICTABIATH PE3yAbTaThl TMPOCKTHOW WM HMCCIEAOBATEIBCKON JEATEIBHOCTH, MPU ITOM TPAMOTHO HCIIOJIB30BAaTh HM3YYCHHBIN
MOHATHIHBIN armapaT Kypca (GU3uKH, COMPOBOKAATH BEICTYIUICHUE TIPE3CHTALINCH;

® [IpU BBHINIOJHCHUH YYEOHBIX MPOCKTOB M MCCIEAOBAHUHN (PU3NUYSCKUX MPOIECCOB PACIPECIATh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C MTOCTABICHHBIMH
3aJladaMu, CIICJWTH 3a BBIMOJIHCHWEM IUTAHA JICHCTBUH M KOPPEKTUPOBATH €ro, aJCKBATHO OICHWBATh COOCTBEHHBIM BKJIAJ B JCATCILHOCTH TP YIIIIBI,
BBICTPauBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBHE, MPOSBIISii TOTOBHOCTH pa3periaTh KOH(IUKTHL

K koHIly 00yueHHd B 9 Kiacce NpeaMeETHBIE PE3YILTATEL Ha 0a30BOM YPOBHE AOKHEI OTpaKaTh COOPMHUPOBAHHOCTE Y 00YUAIONINXCS YMEHHIA:
®  WCIOJIb30BaTh MOHATHA: CHUCTEMa OTCUéTa, MaTepuaibHash TOYKA, TPACKTOPHs, OTHOCUTEIHHOCTh MEXaHWYECKOTO NBIKEHHUS, nedopmanus (ympyras,
MJIACTUYECKas ), TPEHHE, ICHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTD U TIEPETPY3KHU, IEHTP TAKECTH, AOCOTIOTHO TBEPAOE TENO, IIEHTP THKECTHU TBEPAOTO
TeJla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHusI U BOJHBI, 3BYK, HH(OPA3BYK U yAbTPa3BYK, AMEKTPOMAarHUTHBIE BOJIHBI, IITKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPHI HCITYCKaHUS U TIOTJIONMIEHNUs, anb(da-, 6eTa- 1 raMMa-u3Iy9deHHs, H30TOTIBI, SITICPHAsI DHEPTETHKA;
®  pa3nMyaTh SABJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE IMPSMOJIMHEHHOE TBIKEHHE, PABHOYCKOPEHHOE MPSIMOJMHEWHOE IBIKEHUE, CBOOOHOE TaJeHIE
TeJ, PABHOMEPHOE IBIDKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTUBHOE IBIIKEHHE, KOJeOaTeTbHOE NBIIKEHUE (3aTyXarolle W BBIHYXKI ECHHBIC
KoJieOaHus1), pe30HAHC, BOJHOBOE JIBI)KEHHE, OTPAKECHHE 3BYKa, MPSAMOJIMHEHHOE paclpOCTpaHeHHE, OTPAKEHUE U TIPEIIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE
OTpa)KCHHE CBETa, pa3j0XKEHHWE OEIoro CBeTa B CHEKTP M CIOXKCHHE CIEKTPAIbHBIX IIBETOB, IUCIIEPCHSI CBETA, CCTECTBEHHAs PaJWOAKTHBHOCTb,
BO3HUKHOBCHHE JIMHEHYATOTO CIIEKTPA M3JIYYCHHS) 1O OTMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NUIECKOE
SIBJICHUE;
®  pacro3HaBaTh MPOSBICHNE U3YYECHHBIX (PHU3NUECKHX SBJICHUI B OKpY)KAIOIIeM MUpe (B TOM yucie GU3NUECKHE SIBJICHUS B MMPUPOJIE: MIPUIUBBI U O TIUBHI,
nBwkeHue tianer COJTHEYHON CHCTEMBbI, PEaKTHBHOE IBMKEHUE JKHUBBIX OPTraHW3MOB, BOCHPHITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSCEHHUE, CEHCMHYECKHE
BOJIHBI, I[yHaMH, 3X0, IIBETA TEJI, ONTHYECKUE SABJICHUS B MIPUPO/IE, OMOJIOTHYECKOE ACHCTBHE BUAMMOTO, YIbTPA(PHOJIETOBOTO U PEHTICHOBCKOTO U3JIyUYCHUH,
€CTECTBEHHBI PaJMOAKTHUBHBIN (DOH, KOCMUYECKUE Jy4d, PAJAUOAKTHBHOE W3Tyde€HHE MPUPOJIHBIX MUHEPAIOB, JCUCTBUE PAJMOAKTUBHBIX H3JIYUCHHH Ha
OpraHU3M YeJIOBEKa), IIPH 3TOM IEPEBOIUTH MPAKTHUECKYIO 3a7a49y B YUeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKK ) (PU3NYECKUX 5 BJICHU;
®  OMNHUCBHIBAaTh M3YYEHHBIE CBOICTBA TeN M (DU3MUECKUE SIBIICHUS, UCIOJIBb3Ys (PU3MYECKHEe BEIMYMHBI (CpeQHssi U MTHOBEHHas CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JBM)KEHUHU, YCKOPEHHUE, MepeMeIleHue, MyTh, yIJIoBas CKOPOCThb, CHJa TPEHHUS, CUJa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO
MaJeHus, BEC Tella, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYeCKasi padoTa U MOIIIHOCTb, MOTEHIIMAIbHASI SHEPT Ul TeJIa, MOAHITOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMATbHAS JHEPrUsl CXKATOW MPYXKUHBI, KUHETUYECKAas SHEPrus, IOJIHAsg MeXaHWYecKas JHEprus, MepuojJ M 4YacToTa KoyieOaHWi, IIMHA BOJIHBL,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPENOMIICHUS Cpeibl), MPU OMNUCAHUHM MPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICIH
WCIOJIb3YeMbBIX BEIMYUH, 0003HAYEHHS U €AUHUIIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PH3UYECKYIO BETUUYUHY C JIPYTHUMH
BETTUYMHAMHU, CTPOUTH IPaPUKN U3y4ECHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH;
®  XapaKTepU30BaTh CBOWCTBA TeN, (PU3UUYECKUE SBJICHUS U MPOIIECCHI, UCTIONB3YsI 3aKOH COXpPaHEHUsS SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIUI
CYINEPIO3UIMU CUJ, MPUHILIMI OTHOCUTENbHOCTH ['anmnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs] MMITYJbCA, 3aKOHBI OTPAXXEHUS U MPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHHUS 3apsSJOBOTO M MACCOBOTO YHCEN MPH SIEPHBIX PEaKIHUsAX, MPU ATOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA W 3aMUCHIBATH €TO
MaTeMaTHYeCKOE BbIPAKEHUE;




e OOBACHATH (PU3MUYECKHE IMPOLECCHl M CBOWCTBA TEJl, B TOM YHWCIE W B KOHTEKCTE CHUTyallUHd MPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOPOi Ha 2—3 U3yYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (PU3MIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemarb pacu€THBIC 3a/1a4u (OTIMPAIOIIUECS HA CUCTEMY M3 2—3 ypaBHEHMI), UCTIONB3Ys 3aKOHBI 1 (JOPMYIIbI, CBSI3bIBAIONINE (PU3NYECKHUE BETMUYMHBI: HA
OCHOBE aHaJM3a YCIOBUS 3aJaud 3alHChIBAaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOUINE WJIM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOO0XOAUMBIE ISl PEIICHUS, TPOBOIUTH PACUETHI M OIICHUBATH PEATMCTHYHOCTD MOJTyYSHHOTO 3HAUCHHS (PU3MYECKON BETMYMHBL;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINUTH MPHU MOMOLIN (PU3HUYECKHX METOJIOB, UCIOJB3Yysl ONMHMCAHUE MCCIICAOBAHMS, BBIICIISATh IPOBEPSIEMOe
MPEIOJI0KEeHNE, OIICHUBATH MPABMIILHOCTD TOPSIJIKA IIPOBEICHHUS NCCIICAOBAHMS, J€TaTh BEIBO/IBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHUI U OIIBITOB;

®  [POBOJUTH OMBITHI MO HAOIIOJICHUIO (PU3NYCCKUX SBICHUH MM (DU3MUECKUX CBOWCTB Tel (M3ydeHHE BTOpPOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHUS
SHEPTHH, 3aBUCHUMOCTH TEepHOJa KoJeOaHWH NMPYKMHHOTO MasTHHKAa OT MAacChl Tpy3a M KECTKOCTH TPYXHHBI U HE3aBUCHMOCTb OT aMIUIHTYBI MaJbIX
KoJieOaHui, MPAMOJIUHEITHOE pacpOCTpaHEHUE CBETA, pa3jokKeHHe Oeoro CBeTa B CHEKTpP, U3yYEeHUE CBOMCTB M300pakeHMsI B MJIOCKOM 3€pKajle U CBOMCTB
n300paxkeHus MpeaMera B coOuparoliel JIMH3e, HaOMIoIeHNe CIJIOMIHBIX M JIMHEWYaThIX CHEKTPOB M3JIYYEHHS): CAMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3
M30BITOYHOTO HabOpa 000PYIOBaHMSI, OTMCHIBATE XOJI OTIBITA ¥ €T0 PE3YJbTAaThl, (OPMYIHPOBATH BHIBOJIHI;

® TPOBOJUTH IPH HEOOXOJWMOCTH CEpPHIO MPSIMBIX HW3MEPEHUH, OINpeneNss CcpeaHee 3HadeHHe H3MepseMON BeNMYHMHBI ((OKYCHOE paccTOsSHHE
cobuparoiei TMH3b1), 000CHOBBIBATH BHIOOP CIIOC00a M3MEpEeHUs (M3MEPUTEIHLHOTO TPUOopa);

® TPOBOJUTH HKCCJICIOBAHWE 3aBUCHMOCTEH (M3WYECKUX BEIWYHH C WCIIOJIB30BAaHUEM IMPSIMBIX W3MEPEHUH (3aBHCHMOCTh TYTH OT BPEMEHH TIIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HadalbHOW CKOPOCTH, MEepHoAa KoJeOaHW MaTeMaTHIeCKOTO MasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH YIJIa O TPaKECHUS
CBETa OT yrja MaJeHHUs M Yrja MpeJoMJIEHUs OT yrjia MaJieHus): IUIaHUpPOBaTh HCCIEJAO0BAHUE, CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBAThH
Pe3yNbTaThl MOJIY4YEHHOMN 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHMH B BHIE TAOIHUI] U rpadUKOB, JeJIaTh BBIBOJIBI IO pe3yjbTaTaM HCCIeA0BaHMUS;

® MPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3UUYECKUX BEIUYMH (CpPelnHssi CKOPOCTb M YCKOpEHHE Teja MPH PaBHOYCKOPEHHOM IBUKEHHUH, YCKOPEHHE
CBOOOJIHOTO TAJeHUs, KECTKOCTh MPYKUHBI, KOAXDOUIIMEHT TPECHHs CKOJIBKCHHS, MEXaHWuecKas paboTa W MOIIHOCTh, YacTOTa M TEPHOJ KojebaHui
MaTEeMaTH4YeCKOr0 M TNPYKHHHOTO MAasTHUKOB, ONTHYECKash CHJia coOHparomieil JMH3bI, PaJAMOAaKTUBHBIN (DOH): IUTAHUPOBATH H3MEPEHHUs, CcOOUpaTh
AKCHEPUMEHTAJIbHYIO YCTAaHOBKY M BBINOJIHATH H3MEPEHHUS, CIIEeAys NpPeUIOKEHHOW HHCTPYKIMHU, BBIYHCIATH 3HAUEHHE BEIMYMHBI W aHAIU3UPOBATH
MOJIy4YE€HHBIC PE3YJAbTAThl C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHU;

e coOuyoaTh MpaBUia TEXHUKU O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

®  pa3nuyYaTh OCHOBHbBIC MPHU3HAKU M3YYEHHBIX (PU3MUECKUX MOJeJeil: MaTepuaabHas TOYKa, aOCOIIOTHO TBEPAOE TeNl0, TOYSUHBIH MCTOYHUK CBETA, JIy4,
TOHKasl JIMH34, IJIaHeTapHask MOJIENIb aTOMa, HyKJIIOHHAs! MOJIeJIb aTOMHOTO Spa;

®  XapaKTEepU30BaTh MPUHIUNBI JCHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPOM HA MX OMHUCAHMS (B TOM YHUCIIE: CIHIOMETP, JATUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pakeTa, 9XOJOT, OYKM, MEPUCKOI, (oToammapar, ONTUYECKHUE CBETOBOJIbI, CIEKTPOCKOI, J03MMETp, Kamepa
Bunscona), ucnosb3ys 3HaHHs O CBOMCTBaX (PM3NYECKHUX SBICHUIN U HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

®  CMOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HM3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPHU
peleHny yueOHO--IIPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIIsl TIOCTPOEHUS U300paXeHU B IMIJIOCKOM 3epKalie U coOMparomeil T1uH3e;

® PUBOAUTH TpUMEPHl (HAXOIUTh HMH(OPMALMIO O TpPHMEpax) MPAKTUYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHUW B TMOBCEAHEBHOW >KHU3HM IS
oOecrieyeHnss 0€30MaCHOCTH MPH OOpalleHUuH ¢ MPUOOpaMH M TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 37J0POBbs U COOJIIOJICHNS HOPM 3KOJIOTMYECKOTO
IIOBEICHUS B OKPYXKaIOIIEeH Cpene;

®  OCYIIECTBIISAITh MOUCK HMH(popMmanmu (uznyeckoro cojepxanus B MHTepHeTe, caMOCTOATENbHO (OPMYIHPYsS TMOUCKOBBIM 3ampoc, HAaXOAUTh IyTH
OTIpeieNIeH s IOCTOBEPHOCTH MOIy4YeHHON MH(OPMAIIMN Ha OCHOBE UMEIOIMXCS 3HAHUH U IOTIOTHUTEIbHBIX HCTOYHUKOB;



®  HCIOJB30BaTh IIPH BBIMOJIHCHUU YUEOHBIX 3aJlaHUN HAYYHO--TIOMYJSPHYIO JINTEPATYpy (PU3UUECKOTo COMEpKaHUs, CIPABOYHBIC MATEPUANIBI, PECYPCHI
cetu VIHTEepHET, BIaeTh NpUEMaMH KOHCIICKTUPOBAHUS TEKCTA, MPeoO0pa3oBanus MH(GOPMAIINY U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
® co3/aBaTh COOCTBEHHBIC MICHMEHHBIE U YCTHBIE COOOIICHNS Ha OCHOBE MH(POPMAITUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UIECKOTO COACPIKAH Hsl, ITyOTHIHO
MPEJCTABIISITh PE3YJAbTAThl MPOEKTHOW WM HCCIEIOBATENBCKOW AEATEIbHOCTH, NPU 3TOM TPAMOTHO MCIOJIb30BATh HM3YYCHHBIM IMOHATUHHBIN armapar
M3y4aeMoro paszeiia GU3MKH U COTPOBOXKAATH BBRICTYIUICHHUE MIPE3CHTAMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHHKOB.

TEMATHYECKOE IIVNIAHUPOBAHHUE

7 KJIACC
Ne KoaundecTBo 9acoB
HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbl
n/n Konrpoasubie | IlpakTuyeckue
Beero padoThI padoThI
11 ®du3uKa - HayKa 0 IPUPOJIe
1.2 du3nyeckue BEIUYUHBI 2 1
1.3 EcTtecTBeHHOHAy4YHBIH METO]T TO3HAHUS 2 1
Wroro mo pazueny 6
2.1 CrpoeHue BeriecTBa 1
2.2 JIBr>keHre U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 1
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2
Hroro mo pazgeny 5
3.1 MexaHnueckoe OBIKEHNE 3
3.2 Wuepnus, Macca, IOTHOCTh 4 1 1
3.3 Cuna. Bune! cun 14 1 2
Hroro no pazgeny 21
41 Haenenue. [lepenava napieHus TBEPABIMU TEIaMHU, 3
JKUJIKOCTSAMH M ra3aMu
4.2 JlaBIIeHUE KUIKOCTH 5
4.3 ATtMochepHoe naBiIcHUE 6
4.4 JleiicTBHE JKUAKOCTH U Ta3a Ha MOTPY:KEHHOE B HUX TEJIO 7 1 3
Htoro no pazneny 21
51 Pabora 1 MOIIIHOCTH 3 1
5.2 IIpocThie MEXaHU3MBI 5 1
5.3 MexaHnyeckasi JHEpIust 4 1 1
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 12










INOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No Koumuecrso 1acos DJIeKTpOHHbIe HH(ppoBbIE
l'l/-I[ Tema YpoKka Beero KonTtpoabHusbie IIpakTnyeckne 06pa30BaTeJ'IbHLIe
padoTbI pa6oThI pecypcsl
1 Pu3nka — Hayka 0 npupoae. SABIeHUs NpUpo sl 1
2 dusnueckue sSBICHUs 1
3 du3nyecKue BEIMINHBI U KX U3MEPCHHE 1
4 VYpok-uccienoBanue "M3mepenue teMnepaTypbl Ipy MOMOIIH KUJKOCTHOTO 1 1
TEpMOMETpa U JaT4YuKa TeMneparyps!”
5 Meto 11 HaygyHOTO TO3HaHUS. Onucanue pU3NUECKUX SIBICHUN C TOMOIIBIO 1 bubnuorexa [JOK
MoJerei https://m.edsoo.ru/ff09f72a
6 Ypoxk-uccnenoBanue "[IpoBepka runoTe3bl: JaTbHOCTh MOJIETA IAPUKA, 1 1
MYIEHHOTO0 TOPU30HTAIBHO, TEM 0OJIbIle, YeM 00JIbllle BbICOTA ITycKa"
7 Crpoenue BemecTBa. OMNbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE 1 bubmuorexa [JOK
BEII[ECTBA https://m.edsoo.ru/ff09fe0a
bubnuoreka [IOK
8 JIBuKeHHe YacTUIl BEIeCTBa 1 https://m.e dsg).ru /6020136
9 Ypok-uccienoBanue «OnbITh M0 HAOIIOAEHHUIO TETJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1
11 Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BObL. O000IIEHNE TT0 pa3 ety 1 bu6mmoreka [JOK
«[lepBoHAYaIBHBIC CBECHHS O CTPOCHHUHU BEIIECTBAY» https://m.edso0.ru/ff0a0378
12 Mexanunyeckoe IBKeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBKEHUE 1 ﬁggg:?/(;zlazﬁgﬁ/ma%cﬁ
13 Ckopoctb. Eqununibl ckopoctu 1 ﬁ'[lj[IngI:I;I/(r);lejascI)lo?’Ilf/fanOYQC
14 Pacuer nytu u BpeMeHU IBUKEHUS 1 EH@I_HOTem LIOK
ttps://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH TeN 1 E;[ISSﬁ?/(;:ZI;i(EE)?’E/ﬁOaOClO
16 [TnotHOCTH BemecTBa. Pacuer maccel 1 00beMa Tena Mo ero MIOTHOCTH 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a0fee
17 JIaboparopHas pabota «OnpeneneHue MIOTHOCTH TBEPAOTO TeIa» 1 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

bubmuoreka [JOK

18 Kontponsraz padora https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapaKTepucTrKa B3aumoiercTBus Teil. Cuiia ynpyroctu. 3akoH
I'yka
20 JIaGoparopHas paboTa «H??"IGHI/IG 3aBHCHMOCTH PAcTsDKEHU (IedopMarium)
MIPYKUHBI OT MPHIIOKCHHON CHITBD)
21 SBnenne Tarorenus. Cuia TSHKECTH
29 CBsi3b MEXIy CHIION TSKECTH U Maccoil Tena. Bec Tena. Pemenne 3aaa4 mo bubnuorexa [JOK
teme "Cuna Tsokectn" https://m.edsoo.ru/ff0al778
23 Cuna TshKecTH Ha Apyrux miaHeTax. OU3ndeckrue XapaKTepUCTUKH TUTAaHET EH@I_HOTeKa HOK
ttps://m.edsoo0.ru/ff0a1502
bubnuoreka [JOK
24 Msmeperne cir. JlsamomeTp https://m.edsg)lo.ru/fan18cc
bubmuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsi.ru/fanl??S
26 CroxxeHue AByX CUJI, HAMPABJIEHHBIX MO OJTHOM MPSMOM. bubmuorexa [JOK
PaBHOIECTBYIOIIAS CHUT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau mo reme "PaBHonelicTByromas cui'
28 Cuna tpeHus u e€ BUIbl. TpeHUe B IPUPOJC U TEXHUKE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHas pabora «/3y4eHre 3aBUCIMOCTH CHJIbI TPEHUS CKOJIbKEHUS bubnuoreka [JOK
OT CHJIBI JaBJICHHS U XapaKTepa COMPUKACAIONIUXCS TOBEPXHOCTEN https://m.edsoo.ru/ff0alcc8
30 Pemenue 3aga4 Ha onpeieeHre paBHOACHCTBYIONIEH CHIIBI
31 Pemenue 3agau mo remam: «Bec tenay, «I'padudeckoe n300pakeHUE CUII», bubmuoreka [JOK
«Cuibl», «PaBHOICHUCTBYIONIAS CHIDY https://m.edsoo.ru/ff0alde0
32 KonTponbHas paborta o Temam: «Mexanudeckoe qBUxKeHHE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'paduueckoe nzodpaxenue cum), «CUIIb
33 Hasnenue. CriocoObl yMEHbIIICHUS U YBEIMUCHUS JaBIICHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUA T'a3a OT 00bEMa, TEMIEPATYPHI EH6H_HOTeKa HOK
ttps://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U ra3aMu. 3aKOH bubnunoreka [JOK
ITackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHe B ®KUAKOCTH U rase, BEI3BAHHOE JIEHCTBHEM CUIIBI TSHKECTH bubmorexa HOK

https://m.edsoo.ru/ff0a2718
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bubmuoreka [JOK

37 Pemenue 3agau no teme «/laBneHue B )KUIKOCTH U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/f0a2826
bubmuoreka [JOK
38 | Coobmaommeci cocym! Piipsim eds00.1U/f10a2070
39 IManpaBnuueckuii mpece BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a3136
40 ManowMmetpsl. [IopiHEBOM JKUIKOCTHBIN HACOC
41 ATtMocdepa 3emiin ¥ IPUYUHBI €€ CYIIECTBOBAHUS Eggg?:i&ii?ﬁlmazwa
42 Bec Bo3nyxa. ATmocdepHoe naBiieHne Eggg?/(;;Z%Zcﬂ)?ﬁlmaZbSa
43 N3mepenue atmocdeproro nasnenus. Onbit Toppuuerim Eggg?/ﬁzlézg?}j/mﬂ da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl yPOBHEM MOPS ﬁH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepons. ATMocdepHoe JaBiIeHUE HA Pa3IMYHBIX BBICOTAX BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a2fc4
46 KontporHas pabora
47 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJN0. ApXHUMEI0BA CHIIA BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHre BpITATKUBAIOIICH CHITHI, bubnuoreka [JOK
JEWCTBYIOMICH Ha TEJIO, HOIPYKCHHOE B JKUIKOCTH https://m.edsoo.ru/ff0a33fc
JlaGopaTtopHas pabota o Teme «lccnenoBanrue 3aBUCUMOCTH Beca Tea B bubnmuorexka [JOK
49 BOJI€ OT 00bEMa IOIPY)KEHHOM B KUIKOCTh YaCTH TeJIa https://m.edso0.ru/ff0a3514
bu6mmoreka [JOK
50 Hnapanue e https://m.edscl)lo.ru/fansa%
51 JlaboparopHnas pabota "KoHcTpynpoBanue apeoMeTpa iim
KOHCTPYHPOBAHHUE JIOJKHU U OIpeielieHne e€ rpy30noabEMHOCTH"
52 Pemenue 3anau no remam: «IlnaBanue cynos. Bo3nyxonnasanuey, bu6mmoreka [JOK
«JlaBreHre TBEPJIBIX TEJ, XKUJAKOCTCH U Ta30B» https://m.edsoo.ru/ff0a3654
53 KonTponsHas pabota no Teme «JlaBneHne TBEPAbIX Tel, )KUIKOCTEH U
Ta30B»
bu6mmoreka [JOK
>4 Mexanurecias pabota https://m.edsg).ru/fan3f82
55 MoutHocTh. EQUHUIIEI MOIIIHOCTH bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a3f82

VYpok-uccienoBanue "Pacy€r MOIIHOCTH, pa3BUBaEMOM MPHU NOIBEME I10

56 " 1 1
JIECTHUIIE
o7 [IpocTeie Mexanu3Mbl. Peruar. PaBHOBECHE CHII Ha pblyare 1
58 Peruaru B Texauke, ObITY 1 ipupoe. JlJabopatopHas pabdora «VccnenoBanue 1 05 bubnuorexa [JOK
YCIIOBHI PABHOBECHSI phlyara https://m.edsoo.ru/ff0a478e
59 Pemrenne 3anad o reme «¥YCl0BUsI PAaBHOBECUS pblUara 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a48a6
60 Koadpunuent nonesnoro nefictust Mmexanusma. JlaboparopHas paborta 1 05
«M3mepenue KIIJ] HaKIIOHHON TIIIOCKOCTH» '
61 Pemenne 3agau no reme "Pabora, mommuocTs, KIT/I" 1 E;Igg?lﬁzlai,cﬁ)(.)rﬁ/ma 448
62 Mexanudeckas sHeprusi. KnHeTnueckast v moTeHIIMaIbHAs SHEPTH 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW SHEPTHU 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TeMe ""IKCIEPUMEHTATIBLHOE ONPEICIICHUE
64 W3MEHEHUS KUHETHYECKOM M MOTEHIINATLHON YHEPTUHU TIPU CKAThIBAHUU TeEJla 1 1
110 HAKJIOHHOM IJTOCKOCTH"
65 KontponbHas padoTa no teme «PaboTa 1 MOITHOCTh. DHEPTHUSD) 1
66 PesepBHbIit ypok. PaboTta ¢ Tekcramu o teme "MexaHndeckoe JBukeHue" 1 ﬁggg?/(;zziiﬂﬁlma ek
PesepBubIil ypok. PaboTta ¢ Tekcramu o teme "JlaBiieHne TBEPBIX TE, bu6mmoreka [JOK
67 JKUIAKOCTEN U ra3oB" 1 https://m.edsoo.ru/ff0a4ffe
68 PesepBHrlit ypok. Pabota ¢ Texcramu o teme "PaboTa. MOIIHOCTB. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KIIACC

KoaundecTBO 9acoB

Ne n/m HaunmeHoBaHue pa3/iejioB H TEM MPOrpaMMbl Kourposabueie | IlpakTuyeckue
Beero padoThI padoThI
1.1 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TenoBbIe npoieccol 21 1 9)
Wroro mo pazneny 28
21 3JIGKTpI/I‘-I?CKI/Ie 3apsiibl. 3apsHKEHHBIE Tella U UX ; 1
B3aMMO/ICHCTBHE
2.2 [ToCTOSIHHBIN MEKTPUUYECKUI TOK 20 1 7
2.3 MarnuTHbI€ SIBJICHUS 6 1 15
2.4 DNeKTpOMarHUTHAasI UHYKIIHSI 4
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




8 KJIACC

KoauuecTBo yacoB

DJIeKTpOHHbIe HH(ppoBbIe

[
Jl_j;_n Tema ypoka Beero | Koutposbmmie | TIpaktaeckue odpa3soBaTeJbHBIE
padoThI patoThI pecypcsl
1 OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETUYECKON TEOPUU U UX 1 bubnuorexa [JOK
OTIBITHBIE MTOITBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mMep aTOMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA 1 bubmorexa [TOK
’ https://m.edsoo.ru/ff0a540e
4 OObsicHEHUE CBOMCTB TBEPIOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSTHUMN 1
BEIECTBA HA OCHOBE IMOJIOKCHUN MOJICKYJIIPHO-KHHETHUECKON TEOPHH
5 Kpucrannnueckue n amopdHsie Tena 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5800
6 CMauynBaHue ¥ KaMWLIAPHOCTh. [IOBEpXHOCTHOE HATSHIKEHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U CKATHE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBHKEHUS 1
YaCTHUII
9 Buytpennss sneprusi. CriocoObl U3BMEHEHUsI BHYTPEHHEH sHepruu 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Brag! Tenonepeasy . https://m.edsoo.ru/ff0a6412
11 Ypok-koudepennus "[IpakTrnueckoe UCIIOIb30BaHNE TEIJIOBBIX CBOMCTB 1 1 bubnmuoreka [JOK
BEIIECTB U MATEPUAJIOB B IIEISAX SHEProcoepekeHus" https://m.edsoo.ru/ff0a65c0
12 KonuuectBo TemnoTel. Y AeabHas TENI0EMKOCTD 1 Eubmiorexa OK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TeroBoro 6ananca. TermiooOMeH U TEIIOBOe paBHOBECHE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a7088
14 JlaboparopHas paboTa "HccrnenoBanue sBIeHUs TEMI000MeHa IPU 1 1 bubnuoreka [JOK
CMEIIMBAHHUU XOJIOTHOM U Topsiuel BobI" https://m.edsoo0.ru/ff0a6a98
15 Pacyer konmuyecTBa TEIIOTHI, HEOOXOIMMOTO I HATPEBaHUS TeNa U 1
BBIZICNISIEMOTO UM TMIPH OXJIAKICHUU
16 JIabopatopHas pabota "OnpeseneHue yaeabHON TeI0eMKOCTH 1 1 bubnuoreka [IOK
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BerecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y IebHasl TEMJI0Ta CTOPAHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpAECBAaHUE KPUCTAIUIMYECKUX TEIL. Y IeIbHas TEIJIOTa bubmuorexa [IOK
TUIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 Ha6c:'paT0pHaa pabota "OnpeneneHne yaeIbHON TETUIOTHI TTaBICHUS BI/I6JI.I/IOT€Ka HOK
DI Sic| https://m.edsoo.ru/ff0a72fe
bubnuorexa [JOK
20 [TapooOpazoBanue u KoHAeHCanws. Vicnapenue https://m.e dsc])_E).ru 160a740C
21 Kunenue. Y aenpHas TemioTra napoodpa3zoBaHus U KOHJIEHCAIIUH. bubnnorexa [JOK
3aBUCHMOCTh TEMIIEPATyPhl KMIIEHHsI OT aTMOC(HEPHOTO JAaBJICHUS https://m.edsoo.ru/ff0a786¢
29 Bnaxxnocts Boznyxa. JlabopaTopHas padota "OnpeneneHue bubnuorexa [JOK
OTHOCHUTEJIbHOW BJIYKHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1a4 Ha onpe/ielieHe BIAXKHOCTH BO3/TyXa
24 [Tpunnune! paboTel TemaoBbix aBurareneif. [laposas TypOuHa.
JIBurarens BHYTPEHHETO CTOpaHUs
o5 KIIJI renmoBoro asuratens. TemnaoBele ABUTATENIH U 3alUTa bu6mmoreka [IOK
OKpYKaroIIel cpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEeHHUsI U MPEBpallleHUs] JHEPTUU B TEIUIOBBIX Mpolieccax
27 [ToaroroBka Kk KOHTPOJIBHOM padoTe Mo TeMe "TeruioBbIe SBICHUS. bubmuorexa [JOK
V3MeHeHre arperaTHbIX COCTOSHUI BemecTa" https://m.edso0.ru/ff0a83f2
28 KonTtponbHas padoTa no teme "TeruioBbie siBneHus. M3menenue bubmuoreka [JOK
arperaTHbIX COCTOSIHUI BerecTa" https://m.edsoo.ru/ff0a86ae
29 DnexTpusanys Tei. J[Ba poja 3J1eKTpUUYECKUX 3apsI0B
30 VYpok-uccnenopanue "DneKkTpu3anus TeI UHIAYKIUEH U IPU
CONPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsibkeHHbIX Tell. 3akoH Kynona EH@I_HOTem LHOK
ttps://m.edsoo.ru/ff0a87e4
32 DnexTpuueckoe noje. HampsskeHHOCTh ieKTprudeckoro moss. [Ipunimn bubnuoreka [JOK
CYIEPIIO3UIINH dJICKTPHYECKUX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocutenu snexTpuueckux 3apsioB. DneMeHTapHbIl 3apsa. CTpoeHue
aToma
34 [TpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUIECKOTO 3apsia EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHHE CBOMCTB DIIEKTPUUYECKUX 3apsIOB bubnmoreka [JOK
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https://m.edsoo.ru/ff0a90cc

DIEKTPUYECKUM TOK, YCIIOBHS €0 CylIecTBOBaHUs. McTouHuKN bubnmoreka [JOK
36 ]
AIIEKTPUUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlecTBUS BIEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenoBanue "JleicTBUE 3IEKTPUUYECKOTO 101 HA TPOBOAHUKH U 1
JUDIEKTPUKH"
39 DNEKTPUUYECKUN TOK B METAIIIAX, )KUIKOCTSIX U Ta3ax Bubnuorexa HOK
’ https://m.edsoo.ru/ff0a9838
40 DNeKTpuYecKas 1eMb U €€ COCTaBHbIC YaCTH
a1 Cuna Toxka. JlabopaTopHas pabora "M3MepeHre u peryliupoBaHUE CUITBI 05 bubnuorexa [JOK
Toka" ' https://m.edsoo.ru/ff0a8bd6
Dnektpuyeckoe HanpspkeHue. Bonptmetp. Jlaboparophas pabota bubmuorexa [JOK
42 0.5 }
"H3MepeHue U peryJaupoBaHue HampsuKeHus " https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHrue MPOBOJHUKA. Y ACIIBHOE COTPOTUBIIEHUE BEIIECTBA bubmorera [TOK
https://m.edsoo.ru/ff0aa738
JIaboparopHas padoTa "3aBHCUMOCTh 3JIEKTPUUECKOTO COMPOTHUBICHUS
44 HpOB(I))I[HI/Iia 0Tpero JUTHHBI, IUIOIAIH r[oneppequro CG‘IGHI/II;I u 1 bubmorexa LIOK
" ’ https://m.edsoo.ru/ff0aa738
Marepuana
45 3aBUCUMOCTbH CHJIBI TOKA OT HanpshbKeHusl. 3akoH OMa JiJ1sl yuacTKa enu bubmorexa LIOK
https://m.edsoo.ru/ff0aa44a
16| utyutero wepes pesncrop. or conpoTsAeHI: pesncropa  nampKEH ) | Bubmorexa LIOK
N ’ https://m.edsoo.ru/ff0aa04e
Ha Pe3UCTOpe
47 [TocnenoBarenbHOE U MapauIEILHOE COSIMHEHUS POBOIHUKOB
48 JIaboparopHas padota "IIpoBepka npaBuiia cI0KEeHUS HAPSDKEHUH Mpu 1 bubnunoreka [JOK
0CJIe/IOBATEIbHOM COCAMHCHUH IBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlaboparopHas padota "IIpoBepka mpaBuia ajsi CHIbI TOKa IpU 1 bubnunoreka [JOK
napajuIeIbHOM COEIUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3a1au Ha npuMeHeHHe 3akoHa OMa AJisl pa3IngyHOro bubnunoreka [JOK
COCJIMHEHUS! IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGota 1 MOITHOCTB ANeKTpuYecKkoro Toka. 3akoH Jlxoymnsa-Jlenna bubmmorexa [IOK
https://m.edsoo.ru/ff0ab124
59 JIaGoparopHas pabota "Onpenenenue paboThl 1 MOITHOCTH 1 bubnuorexa [IOK

AIEKTPUUECKOTo ToKa"

https://m.edsoo.ru/ff0ab3e0
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53 DNEeKTpUUYECKUE TS U MOTPEOUTENN IIEKTPUICCKON YHEPTUH B OBITY. 1 BI/I6JI.I/IOTeKa HOK
KopoTkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
[ToaroToBka K KOHTPOJIBLHOM T€ MO TeMe "DICKTPUUIECKHU SITTBI.

o4 3a(;)i[1>1(<)efm;e TeJ(I)a I/ngj: B3(a),HhI/I)§I[6§ﬁ§TB(I)4ﬂ.e H(:)cfojﬁﬂ?ljlﬁ :erKTZEI%E:CII[cHﬁ 1 BH6H_HOTeKa HOK
Tox” https://m.edsoo.ru/ff0abd2c

55 KonTtponeHas pabota o Teme "DieKTpudecKue 3apsbl. 3apsuKeHHbIE 1 bubnuorexa [JOK
TeNla M UX B3auMoieiicTBUs. [10CTOSHHBIN ANIeKTpHYeCcKuid TOK" https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIE MarHuTHI, UX B3aUMOJICHCTBIE 1

S7 VYpok-uccnenoBanue "M3ydyenue nosei NoCTOSHHBIX MarHUTOB" 1 1 Eggg?/(;:zzz&?ﬁlﬁoaﬁ 40

58 MaruauTHOE TIosie. MarHuTHOE T0J1e 3eMIJTH U €T0 3HaYCHHE IS )KU3HHM Ha 1 BI/I6J'I.I/IOT€Ka HOK
3emie https://m.edsoo.ru/ff0acOba

59 OnbIT OpcTena. MarHuTHOE MOJIE MIEKTPUUYECKOTO TOKa MarauTHoe mose 1 bubmuorexa [JOK
KaTYIIKA C TOKOM https://m.edsoo.ru/ff0ac1d2

60 [IpumeHeHue MeKTpOMarHuToB B TexHUKe. JlabopaTtopHas paboTa 1 05 bubnuoreka [JOK
"H3y4yeHue qeCTBISI MATHUTHOTO TI0JIsE Ha TIPOBOJTHHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNeKTpoABUTaTeNb IOCTOSTHHOTO TOKa. Vcnosb3oBanue

61 AIEKTPOJIBUTATENCH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. 1 bubmuorexa [JOK
JIaboparopHas pabota "KoHCTpyrpoBaHKe U H3ydeHHE pabOThI https://m.edsoo.ru/ff0ac86¢c
3NeKTpoaBUraTess"

62 Omnbrter @apazesi. 3aKOH dIEKTpOMarHuTHOU MHAYKIuu. [IpaBuso Jlenma 1

63 OnektporeHepatop. CrocoObl NOTYyUYEHHS STIEKTPUUECKOH SHEPTUH. 1
DIEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHHKAX SHEPTUU

64 [ToaroroBka K KOHTPOJIBHOM paboTe 1O TeMe "DIEeKTPUIECKUe U 1
MAarHUTHbIE SIBJICHUSA"

65 KonTponpHas pabota o Teme "DneKTpruuecKre U MarHUTHbIE sBIeHUs" 1 EH@I_HOTem LIOK

ttps://m.edsoo.ru/ff0ach14

66 PesepBHrlit ypok. Pabota ¢ Tekcramu o teme "TernsoBbie siBIeHUS" 1 ﬁ&?ﬁ%ﬁiﬁﬁﬁﬁ/maccse

67 PezepBHblit ypok. Pabota ¢ Tekctamu 1o teme "IlocTOSHHBIN 1 bubnuoreka [IOK
ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblil ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHele siBjieHus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KIIACC

KoaundecTBo 9acoB

Nen/m | HaumeHoBaHHe Pa3/1esiOB H T€M MPOTrPaMMbI Beero KonTpoubnbie | IIpakTnueckue
padoThI padoThI
Pasznen 1. Mexanuveckue siBJIEHUS
11 MexaHu4eckoe ABUKEHUE U CIIOCOOBI €T0 OMUCAHUS 10 1
1.2 B3aumoneiicTBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 1 3
Hroro mo paznmeny 40
Pa3nen 2. Mexannueckue KoJ1e0aHHUS M BOJIHBI
2.1 MexaHn4ecKue KoJIeOaHust 7 3
2.2 MexaHH4YeCKHe BOJTHBI. 3BYK 8 1 3
Uroro mo pazgeny 15
Paspgen 3. DileKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJHBI
3.1 DNeKTPOMarHUTHOE MOJI€ U AIEKTPOMAarHUTHBIE BOJIHbI 2
Hroro no pazneny
Pa3nen 4. CBeToBLI€e SIBJEHHUS
4.1 3aKOHBI pacIIPOCTPAHECHHSI CBETA 6 2
4.2 JIuH3BI U onrTHYECKUE TPHOOPHI 6 3
4.3 Paznosxenue 6enoro cBeTa B CEKTP 3 2
Hroro no pazaeny 15
Pa3pnen 5. KBanToBLI€e SIBJIeHUS
51 Hcnyckanue v MOrjoneHue CBeTa arToMOM 4 1
5.2 CrpoeHue aTOMHOTrO siipa 6 1
5.3 SnepHble peakuu 7 1 1
Wroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-0000 2101 MOTYJIb
6.1 ‘ [ToBTOpeHue u 00o0IIeHHE coaepkaHusl Kypca GU3UKHU 3a 7-9 Kitace 9 ‘ 2
Htoro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 ‘ 27




9 KJIACC

Ne

KoauuecTtBo yacoB

DJIeKTpOHHbIe HH(ppoBbIE

/i Tema ypoka B Koutpoanusie | IlpakTtuueckue odpa3soBaTeJbHbBIE
cero padoThI patoThI pecypcsl
1 Mexanundeckoe aBuxkeHue. MartepuanbHas TOUKa 1
2 CucreMa orcueta. OTHOCHTEIFHOCTh MEXAHNYECKOT'O IBIDKEHUS 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMONMHENHOE IBUKEHHE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsMouHEHOe aBrokeHre. CpeaHsiss 1 MTHOBEHHAs 1
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE IBMKEHHE. Y CKOPEHHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh MPSAMOJIMHENHOTO paBHOYCKOpPEHHOTO aBMKeHUs. [ paduk 1
CKOPOCTH
7 JlabopaTtopHas pabota "OmnpeaeneHrue yCKOPEHHS Tesa Mpu 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JBH)KEHUH M0 HAKIIOHHOM TIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOognoe magenue tei. OneiTel [ anunes 1
9 PaBHOMEpHOE nBMX)EHWE TI0 OKpYKHOCTH. [leproa n yacTora oOparieHusl. 1 bubmuorexa [JOK
JIuHeiHas 1 yriioBast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEeMHUTEIIBHOE YCKOPEHHE 1
. bu6mmoreka [JOK
11 [TepBrrii 3akoH HeroToHa. Bektop cuibl 1 https://m.eds00.ru/ff0ac612
. . bu6mmoreka [JOK
12 Bropoii 3akon Hetotona. PaBHogeiicTBytomias cuina 1 https://m.edsoo.ru/ff0ae72a
. bubmuoreka [JOK
13 Tperuii 3akon Hetotona. Cynepno3uuus cui 1 https://m.eds00.ru/f0ac982
14 Pemrenue 3agau Ha npuMeHeHue 3akoHOB HbproToHa 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyroctH. 3akon T'yka ! https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuia ynpyroctu» 1
17 Jlaboparopnas pabota «Onpeenenre KeCcTKOCTU IPYKUHbBD) 1 1 bubmorexa [IOK

https://m.edsoo.ru/ff0aee28
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bubmuoreka [JOK

18 Cuura Tperms https://m.edsoo.ru/ff0af738
19 Pemrenue 3agau o reme «Cuiia TpeHUs» BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0afa26
JlaboparopHras padota "Onpenernenne Ko3pGUIUEHTa TPESHUSI bubmmoreka [JOK
20 .
CKOJIbXKEHHs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna bubnuorexa [JOK
TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cura TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO bubnuorexa [JOK
HaICHUs https://m.edsoo.ru/ff0af044
23 VYpok-koHpepennus "JIBukeHne Tein BOKpYr rpaBUTallMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
24 Pemenue 3agau no teme "Cuia TSKECTH M 3aKOH BCEMUPHOTO TSATOTEHHS" BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0af5f8
25 [TepBas kocmuveckasi CKopocTh. HeBeCOMOCTh U Tieperpy3ku BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0af33c
26 Pa?HOBeCI/Ie MaTepHaJILH?ﬁ‘ Touku. AGcomoTHO TBEPAOE Teo. PaBHOBecHe bubnuorexa [JOK
TBEPJIOTO TeJIa C 3aKPEIUIEHHOM OChIO BPAICHHS https://m.edsoo.ru/ff0afe36
27 MowmeHT cuibl. LleHTp TsKecTn
28 Pemenue 3agau mo reme "MomeHT cuibl. LleHTp TsDkecTH" ﬁggg:?/ﬁzziiﬁ’ﬁlmbmb 4
29 [ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe "MexaHU4eCcKoe IBHIKCHHE. bu6mmoreka [JOK
Bzaumopeiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas padoTa o teme "MexaHUUeCKOe TBHKCHHE. bubmuoreka [JOK
Bzaumoneiicreue ten" https://m.edsoo.ru/ffOb06ec
Nmnynsc Tena. UMmnysnbse cuiibl. 3aKOH COXPAHEHUs UMITYJIbCa. YTIPYroe u bubnuoreka [IOK
31 HEYIPYroe B3aMMOICHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pewrenue 3agau no reme "3akoH coXpaHEHUsI UMITyJIbCA" BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koH(pepeHuus "PeakTHBHOE IBM)KEHHE B IPUPOJE U TEXHUKE"
34 Mexannyeckasi paboTa U MOIITHOCTh Eﬁgﬁﬁiﬁiﬂﬁlﬁomas 4
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH M CHJIBI TPEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b0db8
36 JIaGopatopHas pabota «Onpenenenue paboThl CHIIbI TPEHUS PU
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PaBHOMCPHOM JABMIKCHUU TECJIa 110 FOpHSOHTaHBHOﬁ ITOBCPXHOCTU»

37 Casi3b sHepruu U padoThl. [loTeHIManbHas F3Heprust 1
38 Kunernueckas sueprus. Teopema 0 KHHETHUECKOM SHEPTUN 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE 1
40 Jlaboparopuas paboTa «/3yueHue 3akoHa COXpaHEHUS YHEPT U 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue koyiebanus. Beinyxkaennbie konebanus. Pesonanc 1 Eggg?/ﬁzléz&)?ﬁlmbzo 0
43 MareMaTnuecKuii ¥ NpYKMHHBIM MASITHUKH 1
44 VYpok-uccnenoBanne «3aBUCUMOCTh TIEPHOIAa KOJIEOAHUI OT KECTKOCTH 1 BI/I6J'I.I/IOTeKa HOK
HPYKUHBI U MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHne 3Heprun Npyu MeXaHUYeCKNX KOJeOaHUsIX 1
16 JlabopaTtopHnas pabota «OmnpeaeneHne 4acTOThl U IEPHO1a KOJIeOaHmit 1 bubmuorexa [JOK
MPYKUHHOTO MasTHHKA» https://m.edsoo.ru/ff0blaec
47 JlabopaTtopHnas paborta «IIpoBepka HE3aBUCUMOCTH Meproa KoaeOaHui 1 bubmuorexa [JOK
rpy3a, MOJBEIICHHOT0 K HUTH, OT MAacChl Ipy3a» https://m.edsoo.ru/ff0b197a
Mexanndeckre BoiHbI. CBOMCTBA MeXaHUUYECKUX BOJH. [IpononbHbIE 1 bu6mmoreka [IOK
48 MOTIEPEYHBIE BOJIHBI 1 https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepennus "MexaHnuecKre BOJTHBI B TBEPIOM TelIe. 1
CeiicMnueckue BOJIHbI"
50 3ByK. PacripocTpanenue u oTpakeHHE 3ByKa 1
51 YPOK-I/IC'(':J'IGL[OBEIHI/IG "HabmtoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT 1
YaCcTOTBI
52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUUYECKUN PE30HAHC 1
53 Ypok-koHpepenmus "YnbpTpa3ByK U HHOPA3BYK B MPUPOJIE U TEXHHUKE" 1 ﬁ'[ljtlggl;l/(r)]:.eelzizcl){)?’ﬁ/mb23ca
54 ITonroroBka K KOHTPOJBHON paboTe 1Mo TeMe "3aKOHbI COXpaHEHHUS. 1 bubnuoreka [IOK
MexaHnyeckue Koye0aHus ¥ BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTposnpHast paboTa o Teme "3akoHbl coXpaHeHUs. MexaHu4eckue 1
KoJieOaHusl U BOJHBI"
56 DNEeKTPOMAarHUTHOE TOJie. DIEKTPOMATrHUTHBIE BOJTHBI 1 bubmorexa HOK

https://m.edsoo.ru/ffOb2abe
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o7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH 1
58 Ypok-koupepenmus "[lkana 3meKTpoMarHuTHEIX BOJH. Vcrosib30Banue 1 bubnmoreka [JOK
AJIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBs3H" https://m.edsoo.ru/ff0b2fe6
59 Ypok-uccnenopanue "M3yueHue CBONCTB 3IEKTPOMArHUTHBIX BOJIH C 1 bubnmoreka [JOK
MOMOII[bI0 MOOHITBHOTO TeieoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3a1a4 Ha onpeaesieHHe YacTOTHI U JJTUHBI 3JICKTPOMAarHUTHOM 1
BOJIHEI
61 DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoHOBBIE cBOMCTBA 1 bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ff0b31d0
62 Wcrounuku cBera. [IpsMonnHeliHoe pacpoCcTpaHEHHE CBETA. 3aTMEHUS 1 bubnuorexa [JOK
Counria u JIyHbI https://m.edsoo.ru/ff0b3658
3akoH OTpaKE€HUS CBeTa. 3epKaja. Pemenue 3aa4 Ha MpUMEHEHHUE 3aKOHA bubnuoreka [JOK
63 OTpa’KEeHHsI CBETa . https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpeHHEE OTpa)keHne cBeTa. Mcronb30BaHNe MOJHOTO 1 bubnuoreka [IOK
BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX https://m.edsoo.ru/ff0b3c5c
66 JlabopaTtopHnas pabota "VccnenoBanue 3aBUCHMOCTH yTila IPETOMIICHUS 1
CBETOBOTO Jiy4ya OT yrJia MaJIcHUs] Ha rpaHuIle "BO3ayX-CTeKiI0""
67 VYpoxk-koupepenius "Mcrnonp30BaHNe MOJTHOTO BHYTPEHHETO OTPAKCHHUS: 1
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBSI3b"
68 JIunzel. OnTHyeckas cuia JIMH3bI 1 ﬁgg;?/ﬁzzzg)?’ﬁlﬁom f2c
69 [TocTpoenne n3o0pakeHUH B JTMH3aX 1 Egggﬁ;;iéiiﬂﬁlmb 1443
70 JIaboparopHas padota "Onpenenenne GOKyCHOTO pacCTOSHUS U 1 bubnunoreka [JOK
ONTUYECKOH CHIIBI cOOMparomeii THH3bI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTuiyeckre TUH30BbIe TPHUOOPHI" 1 ﬁ'[lj[ISJsI:I;I/(r);ZI;jascI)lc)?’Ilf/ffOCOaYe
72 I'na3 xak ontuyeckas cucrema. 3peHue 1 Egggﬁ;:;ﬁii?ﬁlmb 4684
73 Ypoxk-koHpepenuus "Jledekrsl 3penus. Kak coxpanuts 3peHue” 1
Paznoxenue 6enoro csera B ciektp. OnbiTel HptoToHa. ClioskeHue bubnuoreka [IOK
4 CIIEKTpaJIbHBIX 11BETOB. /{ucnepcus cBeTa ! https://m.edsoo.ru/ff0c0f4c
75 JIaGopatopHas paboTa "OnbITHl IO PA3JI0KEHUIO OEJIOro CBETa B CIEKTP U 1 bubnuoreka [IOK
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BOCHPHUATHIO LIBETA MPEIMETOB IIPU X HAOIIOICHUH Yepe3 [IBETOBbIC
¢bwibTph!"

https://m.edsoo.ru/ff0cOe2a

Ypok-nipaktukym "BosiHOBBIE CBOMCTBA CBETA: AUCIIEPCHS,

76 "
uHTephepeHIys 1 AudpaKIus
77 OmnsiTel Pesepdopaa u muranerapaast MOI€Th aTOMa Eggg?/(;:ee%zcﬂ)orﬁ/mcﬂ%
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcenyckanne u nornonieHne ceera aromom. KBanTsl. JInHe4aTbie CIEKTPsI Eggg?/%:e;iiorﬁlmcl Adc
80 VYpox-nipaktukyMm "HalOimoeare ClieKTpoB HCITyCKaHus " E;Igg?/(;:zlaz&)()rﬁ/fmcl%o
" bubnuoreka [JOK
81 PannoakTUBHOCTB U €€ BUJIBI https://m.eds00.ru/ffoc1672
bu6moreka [IOK
82 Crpoenne aToMHOTO sijipa. HykimoHHas Mojienb https://m.edsoo.ru/ffoc8ac
83 PagnoakTuBHBIE TpeBparieHus. M30Tomsr ﬁggg?/ﬁzzzior}:/mﬂal 4
84 Pemenue 3agau mo reme: "PaanoakTrBHBIC peBpanieHus" ﬁtytlgg'?/(r)r:eelaitiorﬁ/mclb A3
85 [Tepuon momypacnazga
86 VYpok-koHpepennus "PagnoakTHBHBIC W3IyYCHHsI B IPUPOJIE, MEIUIIMHE, bubnuoreka [JOK
TEXHUKe" https://m.edsoo.ru/ff0c2126
bu6mmoreka [JOK
87 SnepHble peakuuu. 3aKOHbI COXPaHEHHs 3aps0BOr0 U MaCCOBOTO YUCEN https://m.eds00.ru/ffocLcss
bubnuoreka [JOK
88 DOHeprus cBA3M aTOMHBIX ajep. CBsA3b Macchl M SHEPTUU https://m.edsoo.ru/ffocld7a
89 Pemenue 3agau no reme "Snepueie peakuuun'
90 Peakiuu cuntesa u genenus saep. Mcrounuku sHeprun CoJiHia U 3BE3 bubmmorexa [IOK
B g Hep- P B A https://m.edsoo.ru/ff0c1e88
91 VYpoxk-koHpepenuus "AnepHas snepretuka. JleficTBus paguoaKTHBHBIX
U3JIy4E€HUH Ha )KUBBIE OPraHU3MBbI"
92 ITonroToBka K KOHTPOJBHON paboTe 1Mo TeMe "IIEeKTPOMarHuTHOE MoJIe. bubnuoreka [IOK
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE siBIEHUS" https://m.edsoo.ru/ff0c223e
93 KonTtposnpHas paboTa o Teme "DieKTpoMarHuTHOE TOJIE.

DnekTpoMarHuTHbIe BOJHBL. KBaHTOBBIE siBIeHUS"
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94 [ToBTOpenue, 0606menue. JlabopatopHsie pabOTHI 1O Kypcy 1 1 bubnmoreka [JOK
"B3aumoseiicTue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6oOIeHne. Pernienne pacueTHBIX U KaUe€CTBEHHBIX 33/1a4 I10 1 bubmuoreka [IOK
teme "TeroBsie npouecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 06061eHNe. Penienne pacyeTHbIX U KaUECTBEHHBIX 3a/1a4 110 1 bubnuorexa [JOK
teme "KIIJ] TerutoBsix aBurareneii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 060061meHne. Penienne pacyeTHbIX U KaYECTBEHHBIX 3a/1a4 110 1 bubnuorexa [JOK
teme "KIIJ] anexkTpoycraHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 0606menue. Jlaboparopusie padoTel 1o Kypcy "CBeToBbIE bubnnorexa [JOK
98 " 1 1 .
SIBJICHUSI https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no Teme "3aKoHbI 1 bubnuorexa [JOK
COXpaHEHHS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Padota ¢ Tekctamu no teme "Konebanus u 1 bubnuoreka [IOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu no teme "CBeToBbIE 1 bubnuoreka [IOK
sIBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabora ¢ Tekcramu no teme "KBaHToBas u 1
sepHas puzuka”
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 7 xinacc/ Ieppimkua A.B., O0IECTBO ¢ OrpaHUYEHHO OTBETCTBEHHOCTHIO «M31aTenbecTBO «OK3aMeH»

» ®usuka, 8 kinacc/ [leppimkua A.B., O0mecTBo ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «/IPODAY»; AkunonepHoe obmecTtBo «M3marensctBo «IIpocsemenne
» ®usuka, 9 kiace/ [leppimkua A.B., ['yrauk E.M., O0miecTBoO ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «[IPODAY; Akimonepnoe o6miectBo «M3maTenbeTBo
«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
7 KIIACC 1.Pabouas mporpamma.

[IporpamMmbl ocHOBHOTO 00111eT0 00pasoBanus. Pusuka. 7 — 9 knaccsl (aBTopsl:A.B.Ilepriikun, H.B. ®unonosuy, E.M. I'yTHuK).

Pabouas nporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUU C BEIOPAHHBIM YYEOHHKOM
[Teprrmkun A.B. @usuka. 7 kiacc. Y4ueOHUK A1 001eo0pa3oBaTenbHbIX yupexkaenuid . M.:[Ipoda. 2011 Jlykamuk B.1. COopHUK BOMPOCOB U 3324 110
¢buzuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —192c.

8 KJIACC 1. PaGouas nporpamma. @usnka. 7 — 9xitaccel: yaeOHO-MeToquaeckoro nocoous /coct. Tuxonora E.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2) 2. [Iporpammsl ocHOBHOTO 00111er0 0Opa3oBanus. Pusuka. 7 — 9 knaccel (aBropbl:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yrHuk). 3. Pabouas
nporpamma o usuke. 7 kiaace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTcTBUU € BbIOpaHHBIM yueOHHKOM: 4. [leppiukun A.B. @usuka. 7 kiacc.
VYyeonuk s obmeoopazoBarenbHbIX yupexaeauit . M.:[Ipoda. 2011 5. Jlykammk B.M. CoopHuK BoripocoB u 3a1ad no ¢usuke. 7-9 ki — M.: [Ipocsenienue,
2010. —192c. 6. Kupuk JI.A. ®uzuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIHHBIE U KOHTPOJIbHBIE PaboThl. —5-¢ m3aanue,- M.MJIEKCA, 2013. 7. Acraxosa T.B.
®dusmka. 7 kinace. Jlabopatopusie paboTsl. KonTpoasubie 3amanus. —CapatoB:Jluneit, 2014. 8. «kKoHTpoJIbHO-U3MepUTEIbHBIC MaTeprualibl. Ousnka. 7
knacc/Coct. H.W. 3opun. — 2-e uzn.,nepepad. — M.:BAKO, 2013

Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeToandeckoe nmocooue/ A.E. Mapon.- M.: llpoda, 2011.- 123c.: 10.A.B. Ilepbikun @usuka-8xia 2017 M. Jlpoda
11.H.B. ®unonosuy Meroaudeckoe mocooue 2015 M. JIpoda 12.A.E. Mapon, E.A. Mapon CaMocTosITelIbHbIE U KOHTPOJbHBIE padoThI-8 Kitacec 2017 M. [Ipoda
13.B.B. lllaxmaTtoBa ,0.P. llledep Jnarnoctuueckue padbotsl -8 kiace 2016 M. [Ipoda 14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauxk Bompocos u
3amad 2015 M. [poda 9 KITACC 1. Pabouas mporpamma. @usuka. 7 — 9xnaccel: yueOHO-MeToauueckoro mocoowus /coct. TuxonoBaE.H. — 2-e uza.,crepeorurr. —
M.: Ipoa,2013. — 398,(2) 2. [IporpamMmmbl ocHOBHOTO 00111eTO 0Opa3zoBanus. dusuka. 7 — 9 kinaccel (aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yrHHK).
3. PaGouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTcTBHH € BbIOpaHHBIM yueOHuKoM: 4. [leprikun A.B.
®dwusuka. 7 kiacc. YueOHuk 11 001meoopazoBaTenbHbIX yupexaenuii . M.:[poda. 2011

5.Jlykamuk B.U. COopHuk BompocoB u 3a1a4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c. 6. Kupuk JI.A. ®uzuka — 7. PazHoypoBHEBbBIE
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013. 7. ActaxoBa T.B. ®uzuka. 7 knacc. Jlabopatopusie padoTel. KoHTpoibHbIE
3aganus. —Caparos:Jluneit, 2014. 8. «KoHTpoabHO-U3MepuTenbHble Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-e uzn.,nepepad. — M.:BAKO, 2013. 9.
Mapon A.E. ®usuka. 7 kiacc: yuebHo-meroandeckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.: KoHTposbHBIE U caMOCTOSITEIbHbBIE pabOTHI 10 (PU3HKE.
9 knacc: k yueOnuky A.B. Ileprimikuna, E.M. I'yrHuk «@usuka 9 xinacey» / O.M. I'pomuea. — M.: U3narensetBo «Ok3amen», 2014. Tectsl o ¢usuke. 9 kiace: k
yueOHuky A.B. Ileppimkuna, E.M. I'ytHuk «®usuka 9 knacey / O.M. I'pomuesa. — M.: U3narensctBo «Ok3amen», 2010. dusuka. 9 kiacc. Temarndyeckue
TeCTOBbIE 3aaHus /i noArotoBku Kk I'MA. / aBT.- coct.: M.B. Boiinenko, O.H. Mupomkuna. — Spocnaib: OOO «Axkaaemus pa3Butusy», 2014

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
7 KIIACC . bubmuoreka — Bcé o npeamery «@usukay. — Pexxum nocryna: http://www.proshkolu.ru 2. Buneoomnsits! Ha ypokax. — Pexxum nocrymna: http:/fizika-
class.narod.ru 3. Enunas xomnexius nmudpoBeix 00pazoBaTeinbHBIX pecypcoB. — Pexxum goctyna: http://school- collection.edu.ru 4. MatepecHbie MaTepualsl K



ypokam (pU3HMKH 110 TeMaM; TeCThI 10 TeMaM; HaIrJIsAHbIe TocoOus K ypokam. — Peskum mocryna: http://class-fizika.narod.ru 5. Iludposie 0Opa3oBarenbHbIC
pecypcbl. — Pexxum nocryna: http://www.openclass.ru 6. Dnexrponnsie yaeOHukH 1o ¢usmke. — Pesxxum nocryma: http://www.fizika.ru 8 KJIACC 1. bubnunoreka
— Bcé 1o npeamery «Dusukay. — Pesxum nocryma: http://www.proshkolu.ru 2. Buneoomnsitel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru 3. Enunas
KOJUIEKIHS U(POBBIX 00pa3zoBaTeIbHBIX pecypcoB. — Pexxummoctyna: http://school- collection.edu.ru 4. MaTepecHbie MaTepHalibl K ypokaM (GU3UKU 1O TEMaM;
TECTHI 110 TEMaM; HarJIsIIHbIC TOcoOus K ypokam. — Pesxxum mocrtyna: http://class-fizika.narod.ru 5. Iudpossie oOpa3zoBatesbHbIe pecypehl. — Pexum gocTyma:
http://www.openclass.ru 6. DnekTponnsie yaeOHuKH 10 pusuke. — Pexxum gocryma: http://www.fizika.ru 9 KJIACC 1. BugeoormnsiTel Ha ypokax. — Pexum
noctyna: http://fizika-class.narod.ru 2. Equnas xosutekuus iudpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Peskum mocryma: http://school- collection.edu.ru

3. atepecHblie MaTepHraiibl K ypokaM (DU3UKH 10 TeMaM; TECThI [0 TeMaM; HarJIsIHbIe TocoOus K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru 4.
[{udpossie 0OpazoBaTenbHbIE pecypchl. — Pexkum qocrtyma: http://www.openclass.ru 5. Dnektponnsie yueOHuKH 110 (usnke. — Pexxum gocryma:
http://lwww.fizika.ru 6./Iuctannnonnas mkosia Ne368 http://moodle.dist-368.ru/ OtkpriThiii kKitacc. CeTeBoe 00pa3oBaTeIbHOE COOOIECTBO.
http://www.openclass.ru/node/109715 7. Eaunas kosuteknus udpoBbix o0OpasoBateibHbIX pecypcos. http://schoolcollection.edu.ru/catalog/ 8. deaepanbHbiii
HEeHTp HHPOPMAITHOHHO-00pa3oBaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/ 9. Unrtepuet ypoxk. http://interneturok.ru/ru/school/physics

10. I'azera «1 cents0ps» matepuainsl o dusuke. http://archive.lseptember.ru/fiz 11. Anumanun ¢pusngeckux oowektos. http://physics.nad.ru/ 12. XKusas
¢busuka: odyuaromas mporpamma. http://www.intedu.ru/soft/fiz.html 13. duswuka.ru. http://www.fizika.ru



