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IHOACHUTEJIbBHASA 3AIITMCKA

[Tporpamma no ¢u3KKe Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHuUs COCTaBIIEHA HA OCHOBE MOJIOKECHHUN U
TpeOOBaHUIN K pe3yibTaTaM OCBOEHHUS Ha YIrIyOJEHHOM ypOBHE OCHOBHOW 00Opa3oBaTEIbHOM MpOrpammbl,
npencrasieHHbix B @I'OC 000, a takke ¢ y4érom QenepaiabHON pabodel MmporpamMmbl BOCIUTAHHUS U
Konuenmuu npenonaBanust yuebnoro npeamera « Ou3nkay.

Conepxanue nporpaMMbl 1O (U3MKE HAMPABICHO Ha YAOBJICTBOPEHHE IMOBBIIICHHBIX 3alpoOCOB
oOyuaromuxcsi, CTpeMsIuxcs K Oosee rIyOOKOMY OCBOEHHUIO (PU3MYEeCKHX 3HAHWHA, U Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOU I'paMOTHOCTH oOydaromuxcsa. B mporpamme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTHU
yaeOHOro mnpeamera B peanmsanuu  TpeboBanuit DPI'OC OOO Kk [mIaHUPYEMBIM JIMYHOCTHBIM U
METAaINpeIMETHBIM Pe3yJIbTaTaM OOy4YeHHS, a TaK)Ke MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX y4EOHBIX
MIPEeIMETOB HAa YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl.

[Tporpamma mo Qu3MKE ycTaHABIMBACT paclpeesieHue ydyeOHOro marepuaia Mo rogaMm oOydeHus (Io
KJlaccaMm), MpeajiaraeT MPUMEPHYIO IMOCIEN0BATEbHOCTh M3YUYEHHUs TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
MPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaromuXCsl.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIM YYUTENO0 B CO3JAaHUU
paboueii mporpaMmbl IO y4eOHOMY MIPEIMETY.

dus3uka SBISETCS CHUCTEMOOOPA3YIOIIMM MJii €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEAMETOB, MOCKOJIBKY
(du3nUYecKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUN, N3Y9aeMbIX XHUMHUEH, OMOJIOTHEH, aCTpOHOMUECH U
¢busnueckoil reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAyUHYIO KapTHHY MHpa, IpeaoCTaBiseT Haubolee
SICHBIE 00pa3Ibl MPUMEHEHHUSI HAyYHOT'O METOJIa MMO3HAHMSA, TO €CTh CII0C00a MOMYYCHHUS TOCTOBEPHBIX 3HAHUM
0 MHpE.

Onna w3 THaBHBIX 3a1a4 (u3myeckoro oOpa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHUS COCTOUT B
(hOopMUPOBaHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M UHTEpEca K HayKe y 00y4aroIuxcsl.

Wzyuenne ¢usukn Ha yriyOJEHHOM YypOBHE TIPEAINONIaraeT YBEPEHHOE BIIAZICHUE CIEIYIOIIUMHI
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYYHYI0 TPaMOTHOCT:

HAy4YHO OOBSCHATH SIBIICHUS;

OLICHHUBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOTO HCCIEIOBAHNUS;

MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA J1JIs TIOJyUYEHUS BBIBOJIOB.

Henn wuzyyeHuss (UMK Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHus ompeneieHsl B Konnenmmu
npenoaaBaHusi yueOHoro npeamera «Pusnka» B oOpa3zoBaTeIbHBIX opraHuzamusax Poccuiickoit deneparuu,
peanu3yloNIMX OCHOBHbIE 00IIe00pa3oBaTeibHbIE IPOrpaMMbl, YTBEpKJIEHHOM pemenuem Komneruu
MunucrepctBa npocseiienus Poccuiickoit @eaepanuu (nporokos ot 3 nekadpst 2019 r. Ne [TK-4BH).

Lenu n3yyenns Gpu3MKU Ha yriayOoaEéHHOM YpOBHE:

pa3BUTHE HMHTEpeca U CTPEMJIEHMs] OOYyYaloIMXCi K HAyYHOMY H3YUYEHHUIO NPUPOJbI, Pa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABIEHUH O HAYyYHOM METOJ€ IO3HaHUS U (OPMHUPOBAHUE MCCIEA0BATENBCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJIICHUSM;

(¢bopMHpOBaHME HAay4YHOTO MHUPOBO33PEHHUsI KaK pe3yjbTaTa H3yUY€HHUsT OCHOB CTPOEHHUS MaTepuu HU
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3HKHY;

(¢bopMHpOBaHNE YMEHUN MPUMEHATh (PU3NUYECKUE 3HAHMSI U HAy4HbIE JOKA3aTelbCTBa Ui OOBSCHEHUS
OKPY>KAIOIUX SIBJICHU;

(dbopMupoBaHME NpEACTAaBIECHUN O posid (PU3MKHU JJi1 pa3BUTHS JIPYIMX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHI;

pa3BUTHE TMIPEJCTaBICHU O BO3MOXHBIX cdepax Oyaymed npodecCHOHATbHOU J1eATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOJATOTOBKA K JaJIbHEHIIEeMy 00yYEHHIO B TOM HaIlpaBlICHHUH;

(dbopMUpOBaHHE TOTOBHOCTH K JaJIbHEWIIEMY HM3y4yeHUIO (U3UKH Ha YriyOJIEHHOM YpPOBHE B paMKax
COOTBETCTBYIOLINX Npoduiieil 00ydeHus: Ha ypOBHE CPEHEro 00Iero o0pa3oBaHMmsL.

JlocTukeHne >3TUX Iefied MporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIET0 0OOpa30BaHUS
o0ecreyrBaeTcs pelIeHUueM CIeyIoNIuUX 3a1au:

npuoOpeTeHne 3HaHUHW O  JIUCKPETHOM  CTPOEHUM  BEIIECTBA, MEXAaHWYECKHX, TEIJIOBBIX,
NIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJIICHUSX;



MpuOOpeTeHne YMEHUN aHAM3UpPOBaTh M OOBSACHATh (U3MUYECKUE SBJICHHS HAa OCHOBE HW3YYCHHBIX
(U3NIECKHUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOGHHE METOJOB pEIICHUs PACYETHBIX M KAYECTBEHHBIX 3a/ay, TPEOYIOMMX CO3AaHUS W
UCIIOJIb30BaHUS (PU3UUECKUX MOJICIICH, BKIIFOUAsi TBOPUECKHUE U TIPAKTUKO-OPUEHTUPOBAHHBIC 33]1a4H;

pa3BUTHE WCCIEAOBATEILCKUX YMEHUW: HAOMIOJATh SIBICHUS W HW3MEPATh (PU3UYECKHE BEIMYUHEI,
BBIJIBUTATh THIIOTE3bl U TPEJIaraTh 3KCIEPUMEHTAIbHBIC CIIOCOOBI MX MPOBEPKH, TUIAHKPOBATh M MPOBOAUTH
OTIBITHI, YKCTICPUMEHTAIBHBIE UCCIIC0OBAHMS, aHATM3UPOBATH IMOJTYICHHBIC TAHHBIC U JICTIaTh BBIBOIBL;

OCBOCHHE TNPHUEMOB pabOTHI ¢ WHpopManuend (GHU3MUECKOro COACpIKaHUs, BKIOYas HH(YOpPMAaIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, HHTEPIIPETALUS U KPUTHUECKOE OIEHUBAaHUE HHPOPMAITUH;

3HaKOMCTBO €O cepamMu POoPeCCHOHATBLHON JNeSITeIbHOCTH, CBSI3aHHBIMH C (PU3UKOM, H COBPEMEHHBIMHU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTKEHUIX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (yriyOn€HHBIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS OTBOIUTCS
340 yacos: B 7 kinacce — 102 ygaca (3 gaca B Henento), B 8 kinacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce —
136 1yacoB (4 4yaca B HEZIEIIO).
COJAEPKAHUE OBYUYEHUS

7 KJIACC
Paznen 1. ®u3uka u eé poJib B MO3HAHNHU OKPY:KAIOLIEr0o MUPA.
duznka — Hayka o npupone. SIBIeHHS TPUPOABI  (DIIEMEHTHI COJCPXKAHWsS, BKIIIOYAIOIINE

MEXIIpeAMETHbIC CBsi3H). Dusnueckue SBICHUSA: MEXAHHYECKHE, TEIUIOBBIC, AJIEKTPUUYECKHUE, MArHUTHBIC,
CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHBL. PasmepHocTh. Eamuunel ¢usndeckux BenuuuH. V3MepeHne QU3MUECKuX
BennuuH. DTanonsl. Ousnueckue npudopsl. Llena nenenus. [lorpemnocts nsmepenuii. [Ipasuia 6e3omnacHoro
Tpyoa npu pabore ¢ abopaTopHbIM oOOOpymoBaHMEeM. MexayHapoaHas cucTema eauHull. llepeBon
BHECHCTEMHBIX eAUHUI B eAuHUIBI CU.

Kak ¢u3uka u 1pyrue ecTeCTBeHHbIC HAYKH U3YYarOT MpUpoy. ECTeCTBEHHO-HAYYHBIN METO/ ITO3HAHMUS
HaOIo/IeHNe, MOCTAHOBKA HAYYHOT'O BOIMPOCA, BBIIBMIKEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3,
o0BsicCHEHNE HA0MF01aeMoro sBieHus. Onrucanue GU3NISCKUX SBICHUH C TOMOIIBI0 MOJICTICH.

Hemoncmpayuu.

MexaHnuyeckue, TEIIoBbIe, JIEKTPUUECKUE, MAarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.

duznyeckue mpudOPHI U MPOoIleypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomol u onsimol.

Omnpenenenue 1EHBI JeNEHUs MIKAIbI HK3MEPUTEIHLHOTO MpHOopa.

N3mepenue paccTossHUMN.

N3mepenue mnomann u 06bEMa. MeToa majaeTku.

N3mepenne BpeMeHH.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenre pasmMepoB ManbIX Tel1. MeTos psiioB.

[IpoBenenue wucciaenoBaHUs IO MPOBEPKE THUMOTE3bl: AAIBHOCTh TMOJETAa IIApUKA, MYIIEHHOIO
TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OOJIbIIIEe BHICOTA ITyCKa.

Paspen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJICKYJIBI, UX pa3Mepbl U Macchl. OMBITHI, T0KA3bIBAIONINE TUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBmxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWIKEHUS YACTUIl C Temmeparypoil. bpoyHoBckoe
neuxenne. uddys3us. BzaumonelicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHbIE COCTOSTHHS BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH W TBEPIBIX (KPUCTAUIMUECKHUX) TEll.
B3anMocBs3b MexXly CBOMCTBaAaMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSX U MX aTOMHO-MOJEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HalGmronenue siBneHnii, 0ObSICHIIONUXCS TPUTSHDKEHHEM HIIA OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.



OreHka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

OnpIThI 10 HAOJIOJEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHMSL.

Paznen 3. /IBu:keHUe U B3anuMojaeiicTBUe TeJl.

Mexanundeckoe nuxenHue. Ilyrtb u nepememieHue. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHUIKCHHE.
CBoOogHOE mMajgeHue Kak MpUMEp HepaBHOMEpHOro JBmkeHus Ten. CkopocTb. CpenHsisi CKOpOCTh MpHU
HEPaBHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMEeHH JIBH>KCHHUSL.

I'paduku 3aBHCHUMOCTEH BeIMYMH, ONMUCHIBAIOIIMX JBHXKeHHe. OOlue MoHATHS 00 OTHOCUTENBbHOCTU
nBrkeHus. ClIoXKeHUue CKOPOCTer JUIsl Tell, ABUKYIIUXCS apaJlieabHO.

SBnenue nHepuuu. 3aKOH HHepUUU. B3anMoaencTBre Ten Kak NpUYMHa U3MEHEHUSI CKOPOCTH JBUKEHUS
Ten. Macca kak Mepa HMHEPTHOCTH Tejla B MOCTyHaTeJbHOM JBWKeHUU. [lnoTHOCTh BemiecTBa. CBA3b
IUIOTHOCTA C KOJMYECTBOM MOJIEKYN B eAuHuile oObéma BemiectBa. CMecu u cruiaBbl. [loBepxHOCTHas u
JINHENHAS IUIOTHOCTb.

Cuila kak XxapaktepucTuka B3auMmozeiicTBusa Ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
MOMOIIIbIO TUHAMOMETpA. SIBJIEHUE TATOTEHUs U cuiia TsbkecTr. Cuiia TSHKECTH Ha JIpyrux riaHerax. Bec rena.
HeBecomocts. CnoxeHue cui, HampaBJ€HHBIX MO OAHOM mpsiMoil. PaBHopelcTByromas cui. Cuna TpeHus.
Tpenue CKoJIbKEHUs U TPEHUE TIOKOS, BA3KOE TpeHue. TpeHue B MpUpPOEe U TEXHUKE.

Hemoncmpayuu.

HaGroienne MeXaHU4ecKOoro JIBHKSHUS Tea.

N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUKEHHUS.

Habnronenue siBieHUs] HHEPLIUH.

Habnroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOU.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO [BIKEHUS (IIApUKa B KUAKOCTH, MOJEIU JIIEKTPUUYECKOTO
ABTOMOOWJIS U TaK JIajiee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW TIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPJIOTO TeENA.

OnpIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pPACTKEHUS (IedopMaliy) NPYXKHHBI OT MPHIOKEHHOU
CHUJTBL.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT CUJIbI JABJIEHUS U XapakrTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

HNasnenue. Cuna pnaBneHus. CrnocoObl YMEHBIIGHHUS M yBEJIWYeHHUs JaBiieHus. JlaBieHuwe rasa.
3aBUCHMOCTH JaBJICHUS ra3za oT 00bEMa u TeMiieparypsl. [lepenada naBieHus TBEPABIMU TEIaMH, KUIKOCTSIMH
u razamu. 3akoH [lackans. [THeBMaTH4YeCKHE MAIITUHBI.

3aBUCHUMOCTh JIaBJICHHUS KHAKOCTH OT TIIYOMHBI MOTpYXeHHs. [uapocTaTHUeckuili mapagokc.
Coobmarommecs cocyabl. [ napaBindeckue MexaHu3Mbl. Vcmonp30BaHNe BBICOKMX JaBICHUN B COBPEMEHHBIX
TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIIPOBOJA.

Atmocdepa 3emnn u armochepHoe napineHue. [IpuunHbl cylecTBOBaHUS BO3AYIIHON 0007I0YKH 3eMIIH.
Omnswir Toppuuennu. U3mepenue atMmocepHOro IaBieHHs. 3aBUCUMOCTh aTMOC(EPHOTo JaBIE€HUS OT BBICOTHI
HaJ ypoBHEM Mopsi. [Ipubopsl 1 u3mMepeHus: aTMoCHEpPHOTO 1aBICHUS.

JleiicTBHE KUAKOCTU U Taza Ha MOTPYKEHHOE B HHUX Tello. BrlTankuBaromias (apXxuMeoBa) cuiia. 3aKOH
Apxumena. YciaoBHe BOSHUKHOBEHHS BBITAJKHBAIONIEH (apXUMENOBOW) Cuibl, moaTekanue. [lmaBanue Te.
BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

[Tepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmatomuecs: Cocypl.

I'mapasnnueckwmii npecc.

[IposiBnenue nericTBUs aTMOCc(EepHOTO TaBICHHUS.



Cudon.

3aBUCHUMOCTD BBITAJIIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON B XKMJKOCTh YaCTH TeJa M IUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

VYcnoBue miaaBaHUs TEJ: IJIABAHUE WIM MOTPYKEHHE TEJl B 3aBUCHUMOCTH OT COOTHOILEHUS IJIOTHOCTEH
TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YaCTH Tella.

Onpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUAKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBL, JEUCTBYIOLIEH HA TEJIO B )KUIKOCTH, OT MacChl Tela.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIBL, AEUCTBYIOLIEH HA TENO B KUAKOCTH,
oT 00bEMa NOrpyKEHHOH B KUAKOCTh YaCTU TeJla U OT INIOTHOCTH KUJKOCTH.

Pa3nea 5. PaGora n MOIHOCTB. JHEprus.

Mexanunueckas paboTa Ui CHJI, HAIIPaBJIE€HHbIX BJIOJIb JIMHUM NIepeMeleHus. MOLTHOCTb.

[IpocTbie MEeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJUCIIACT, HAKJIOHHAS MIOCKOCTh, HO)KHUYHBIH MEXaHU3M.
MowmenT cuibl. PaBHOBecue poruara. IIpaBuino MomenToB. [IpuMmenenune npasuiia paBHOBECHs pblyara K OJI0KY.
«3omnotoe npaBuwito» mexanuku. KIIJ] mpocteix mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY, TEXHHKE, KHBBIX
OpraHu3Max.

Mexanuueckass sHeprusi. Kunernueckas M mnoTeHuManpHas 3Heprus. [IpeBpaieHue ojgHOro BHIa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs U NIPEBPAILECHUS DHEPIUH B MEXaHUKE.

Jemoncmpayuu.

IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakJIIOHHOM IIOCKOCTH.

Omnpenenenue paOOThl CHJIBI TPEHHs MNP PABHOMEPHOM JIBIDKEHUHM Tejla II0 TOPU30HTAIBbHOM
MTOBEPXHOCTH.

Omnpenenenue paboOThl CHIIBI YINPYTOCTH HpU MOABEME TPY30B IPH IIOMOLIM HEMOJBUKHOTO U
IIOJIBUJKHOTO OJIOKa.

N3y4eHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUH.

8 KVIACC

Pa3nea 6. TenuioBble siBJ1eHHSA.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUM CTPOEHHUs BellecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJI. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPAOTO, KUAKOTO M raz000pa3HOrO COCTOSHUU BelecTBa. Kpucramnmnyeckue u amopgHbIe
tena. ['padeH — HOBBIM MaTepuan AJisi HOBBIX TEXHOJOTUN. TEXHOJOTUU TOIYYSHHUS] HCKYCCTBEHHBIX aIMa30B.
OObscHEeHUEe CBOWCTB ra3oB, )KMJIKOCTEH M TBEPABIX TN HAa OCHOBE MOJOXKEHUIH MOJIEKYISIPHO-KHHETHUYECKOM
teopud. [IOBEpXHOCTHOE HATSHKEHUE, CMAYUBAHUE, KaIMJUISIPHBIE SIBJICHUS. TerioBoe paclIupeHUe U CHKaTue.
3aBUCHUMOCTH JaBIIEHUS Ta3a OT 00bEMA, TEMIIEPATYPHI.

Temneparypa. CBsi3b TeMIiepaTypbl CO CpeHeN KMHETHYECKOW dHEPrUei TETIOBOTO JBUXKEHUS YACTHIL.
TemneparypHble IKaJIbI.

Buytpennss sneprusi. CrnocoObl M3MEHEHHS BHYTPEHHEH HHEpruu: TeIionepeaadya U COBEpIICHUE
paboTel. Bunbl Temnonepeaaun: TEIIONPOBOAHOCT, KOHBEKIIMS, H3TydyeHUE. Buapl Teruionepenayn B Ipupoie
1 TexHuke. HeoOpaTuMoCTh TEMIOBBIX TPOIIECCOB.

KomnndaecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BellecTBa. TermIoo0MeH U TEIIOBOE paBHOBECHE. 3aKOH
Herotona-Puxmana. YpaBHeHue TemnioBoro 6aiaxca.

[InaBneHue W  OTBepAEBaHUE KPUCTAUIMUECKMX  BEIIECTB. YJeJIbHas TEIJIOTa  IUIABJICHUA.
[TapooGpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenne. Y nenpHas TemioTa napoodpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPAaTypbl KUIEHUS OT aTMoc(hepHOro maBiieHUs. HachIeHHBII M HEHACHIIIEHHBIA Tap. BiakHOCTH
BO3/1yXa.

DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS.



[Mpunanmme! paboTs! TermnoBeix Asurareneit. KI1/1 TemmoBoro asurarens. TemmoBsie IBUTATENN U 3aIIUTA
OKpy>Karoleu cpenibl. TernaoBbie MOTEPU B TEIUIOCETSX.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIIECccax.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHHUS.

Ha6monenue quddysun.

HaGmoienne SBICHMIA MOBEPXHOCTHOTO HATSHKEHUS, CMAYUBAHUS Y KATWIISIPHBIX SIBIICHUH.

Habiroienue TemnoBoro paciupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUU 00bhEMA U HAaTPEBAHUU WA OXJIAKICHHU.

[IpaBuna n3amepeHus TeMIepaTypsl.

Bupel reruionepenauu.

OxunaxieHre Ipy COBepUICHUH PabOThI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHbIX BELIECTB.

Habnronenne KuneHusl.

Habntoienue noctostHCTBa TeMIIEpaTyphl MpH IUIaBICHUU.

Mopenu TeIIOBEIX ABUTATEIIECH.

Jlabopamopuuvie pabomot u onvimel.

OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OMBITHI 110 BBIPALMBAHUIO KPUCTAIOB IOBAPEHHOM COJIM WM caxapa.

N3mepenne Temneparypsl Mpu MOMOIIHU KUIKOCTHOTO TEPMOMETPA.

OnbIThI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.

HccnenoBanue 3aBUCUMOCTH JIABJICHUS BO3/IyXa OT €ro 00bEMa M TeMIepaTyphl.

Habmroienne n3MeHeHus BHYTPEHHEH SHEPruu Tella B pe3yibTare Terionepenadd U padoThl BHEUTHUX
CHIL.

HccnenoBanue siBieHus TEII00OMeHa MpU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOABI.

Onpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCapeHus.

Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

Ornpenenenne yaelbHON TEIJIOTHI IIaBICHUS JIb/A.

Pazjnen 7. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI.

Onektpuzanus Ten. JIBa poja >IE€KTpUYECKHX 3apsAnoB. B3aumoneicTBue 3apsiKEHHBIX Tel. 3aKOH
Kynona.

Dnektpuueckoe nosie. Hanpsk€HHOCTD anekTpudeckoro nois. [I[puHuun cyneprno3uium 3JeKTPUYeCKuX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snektpuyeckux 3apsaoB. OJEMEHTAapHBIM snekTpuyeckuid 3apsna. CrtpoeHue aroma.
[TpoBOIHMKY, AUDIEKTPUKH U TIOTYIPOBOIHUKU. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsija.

DNEeKTPUYECKUI TOK. YCJIOBHS CYHIECTBOBAHUS SJEKTPUUYECKOrO TOKA. VICTOUHMKM MOCTOSHHOTO TOKA.
JIeHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHWTHOE). DJEKTPUUYECKHH TOK B MeTasulax,
KUIKOCTAX U razax.

Onextpuueckas nenb. Cuiia TOka. DJIEKTPUYECKOE HAIpsDKeHHE. AMIIEPMETP U BOJBTMETP B LENU
MOCTOSIHHOrO TOKa. CONpOTHBIIEHHE NPOBOJHUKA. YAEIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Owma it
yuacTtka nenu. [locnegoBaTenbHOEe M MapajuieNibHOE COeAMHEHUE MPOBOAHUKOB. DJIC B 1eNM MOCTOSHHOTO
Toka. 3akoH Owma mns momHod uenu. [IpaBuna Kupxroda. Pacdér mnpocThIX JNIEKTPUYECKHX IeTeH.
Henuneinbie 371€MEHTHI.

PaboTta 1 MOIIHOCTH PNEKTPHUUECKOTO ToKa. 3akoH J[koymns-JIeHna. DnekTpuueckue 1enu U moTpeduTenu
aNeKTpuyecKkoi sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3auMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mojie. MarHutHoe moJjie
3eMJIM M €ro 3HayeHue I Ku3HU Ha 3emie. OnelT Opcerena. MarHuTHOE IMOJe 3JIEKTPUYECKOro Toka. OmbIT
Awmmnepa. [IpuMeHeHHne >I€KTPOMarHUTOB B T€XHUKE. JeicTBHE MAarHMTHOTO MOJisi Ha MPOBOAHUK C TOKOM.
Cuna Awmrmepa u omnpejaeneHue €€ HampaBieHHs. DJIEKTPOABUIATeldb IOCTOSHHOTO ToKa. lcronb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel @apagnes. SIBieHue snekTpomMarHuTHOW wuHAYyKUuU. [lpaBuino Jlenma. OnekTporeHeparop.
CriocoObl MOTyYeHHs AJIEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX MCTOYHUKAX HHEPTHH.
DKonornyeckue npooaeMbl SHEPTeTUKU. TOIUIMBHBIC 3JIEMEHTHI U 3JICKTPOMOOUIIH.

Jemoncmpayuu.

DnekTpu3anus Teil.

JIBa poJia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DneKTpocTaTU4eCKas MHIYKIHUSA.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

MonenrpoBaHUE CUIIOBBIX JIMHUHM 3JIEKTPUUECKOT0 MOJISl C TOMOIIBIO OYMasKHBIX CYJITaHOB.

[IpOBOIHUKY U TUBIEKTPUKH.

HcTouHnKy MOCTOSITHHOTO TOKA.

JIeNCTBUA dIIEKTPUYECKOTO TOKA.

DNEKTPUYECKHUM TOK B )KUJIKOCTH.

I"a30BbIii pazps.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpUuecKoro Hanps>KeHUs: BOJIbTMETPOM.

Peocrar u marazuH conpoTUBIICHUM.

B3anmopaeiicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PAa3EJICHHS MOJOCOB MarHUTA.

MonenrpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHuTOB.

OnbIT Dpcrena.

MarauTtHoe 1nosie Toka. JJIeKTPOMarHuT.

JleficTBrE€ MarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

OnbiThl Dapajes.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

OmnbITH IO HAOTIOAEHHUIO SJEKTPU3AIUH TEJI IPU COTPUKOCHOBEHUH U MHIYKIHEH.

HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUSJIEKTPUKH.

COopka 1 ucnpITaHUE IEKTPUUECKOH 1M TOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO YepEe3 PE3UCTOP, OT HANPSHKEHUS HAa PE3UCTOPE
U CONIPOTHUBIIEHUS PE3UCTOPA.

OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

[IpoBepka mpaBuia CI0KEHUS HAIPSKEHUH TIPH MOCIIEI0BATETbHOM COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenne 3/1C n BHyTpEHHETO COIPOTUBIIEHHSI HICTOYHUKA TOKA.

Onpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UYIIETO Yepe3 pe3UCTOP.

Onpenenenre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBarens.

HccnegoBanne MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB MPH UX O0BEIMHEHUH U Pa3JIeIEeHUN.

HccnegoBanue AeCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJIEHCTBUS KATYIIKH C TOKOM M MarHuTta OT CHJIbI
Y HampaBlieHUS TOKA B KaTYIIKE U OT HATUYHSI (OTCYTCTBHS) CEpPACUHUKA B KATYIIIKE.

N3ydenue neiicTBUSL MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

N3yuenne paboThI 31€KTPOIBUTATEIS.

N3amepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTAaHOBKH.

OMNBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON MHAYKIMH: UCCIEIOBAaHUE U3MEHEHUN 3HAYEHUS
Y HamnpaBJeHUs HHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe aBmkeHue. MatepuanbHasi Touka. CrocoObl OMMCAaHHMS MEXaHWYECKOTO JBIMKECHUS:
TaOJIMYHBIN, Tpadudeckuil, ananuTuueckuid. Cuctema orcuéra. OTHOCUTENFHOCTh MEXaHHUECKOTO JIBHKCHUS.

BekTopHble BEIMUYMHBI, ONEPALMM C BEKTOPAMH, IPOECKIUU BEKTOpa. Paauyc-BeKTop MaTepualbHOU
TOYKH, IIEpEMEIEHUE Ha IUIOCKOCTU. PaBHOMEpHOe mpsAMoNMHENHHOE BWKeHue. HepaBHoMepHOe
psAMOJIMHEHOE JBUKeHUE. CpellHsAsl U MTHOBEHHAs1 CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOYCKOpEHHOE MPSMOJIMHENHOE JBH)KEHHE. Y CKOpeHHEe CBOOOIHOTO mafeHusi. OnbIThl
lanunes.

I'paduueckas uHTEpHpeTalns YCKOPEHHS, CKOPOCTH, NPOMIEHHOTO MyTH U MEpeMEIleHUs st
MPSAMOJIMHEHOTO IB>KEHHUS.

JIBrokeHue Tela, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBu>keHHe Mo OKpYKHOCTU. JIuHEeiHasi CKOPOCTh, YIIIOBasi CKOPOCTh, MEPUO]] U YACTOTa OOpalleHHs IpU
PaBHOMEPHOM JIBUKEHHUH 110 OKPYKHOCTH. CKOPOCTb U YCKOPEHUE MPU JABUKEHUU 10 OKPYKHOCTH.

Bexkrtop cunbl. PaBHOz€HCTBYIOIIIAs cUila.

IIepBb1it 3akoH Herotona. Bropoyt 3akon Herorona. Tperuii 3akon Herorona. IlpuHuun cynepnosuunnu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuja TPEHUsI CKOJIbKEHHUS, CUJia TPEHUs TOKOS, IPYrue
BHIbI TpeHHs. KoaddunueHt TpeHus.

JIBU>KEHME TeJl 110 OKPY>KHOCTH 10/ JEHCTBUEM HECKOJIBKUX CHJI.

3akoH bepHymnu u noabémHas cuiia kpbiia. COBpeMEHHBIE JIE€TaTeNIbHbIE aIIapaThl, CyJa Ha MOJBOIHBIX
KPBUIbSX, aHTUKPBLIO Ha CKOPOCTHBIX aBTOMOOMJISIX. JIBH)KEHUE 110€3/1a HA MAarHUTHOW MOJTYILIKE.

Cuna TsKecTU U 3aKOH BCEMUPHOTO TATOTeHUs. [|BMKeHHE Tel BOKPYT TPAaBUTAIMOHHOTO IIEHTpa (B TOM
yucie iadeT Bokpyr Connna). [lepsast kocMuueckast ckopocts. HeBecoMocTh 1 eperpys3ku.

PaBHOoBecue warepuanbHONl TOUkM. AOCOIIOTHO TBEpPHOE Teno. PaBHOBecue TBEpIOTO Tenma ¢
3aKpEIUIEHHON OCBIO BpaleHus. MomMeHT cuibl. LleHTp Tsokectn.

Nmnynsc Tena. U3menenune ummyinbca. Mmnynbe cuiibl. Ypyroe u Heynpyroe B3auMoOJI€HCTBUE. 3aKOHbI
M3MEHEHUS U COXPaHEHUs uMmyibca. PeakTuBHOE ABMXKEHUE.

Mexanuueckass pabota U MomHOCTh. PabGora cunm TskecTH, ymnpyroctd, TpeHus. CBsi3b SHEpPruu u
pabotel. [loTeHuManpHas SHEprusi Tena, MOAHATOrO HAJl MOBEPXHOCTHbIO 3eMiu. lloTeHuumanbHas sHeEprus
ckatol mnpyxuHbl. KuHernueckass sHeprus. Teopema O KHUHETHYECKON HSHEPruu. 3aKOH HM3MEHEHUs H
COXPAaHEHHUS MEXaHUUECKOH SHEPTUH.

Jemoncmpayuu.

HabitoieHne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHME MyTel U TPACKTOPHUIA IBMXKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTENBHO Pa3HBIX TEJl OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.

HccnegoBanue npru3HakoB paBHOYCKOPEHHOTO JIBHXKEHHUS.

Habitoienne ABM>KEHUS Tella 0 OKPY>KHOCTH.

HabGmronenne MexaHWYecKHX SBICHHUM, TPOUCXOASAIIMX B cucreMe orTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTEIILHO KaOMHETa (PU3HKH.

Habmronenne paBHOBecHs Tel, CBOOOIHOTO MajeHUs, KONeOaHHsI MasTHUKA B MHEPIUAIBHBIX CHCTEMaxX
KaK MOATBEPK/ICHUE MTPUHITUTIA OTHOCUTEITLHOCTH.

3aBUCHUMOCTb YCKOPEHHS Teja OT €ro MacChl M IEUCTBYIOIIEH HA HETO CHUJIBI.

Habuntoienue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.

N3menenune Beca Tena Npu yCKOPEHHOM JIBHOKEHUH.

[lepenava nmMmysnbca Ipy B3aMMOJIEHCTBHUM TEIL.

[Ipeobpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TEJL.

CoxpaHeHne UMITyJIbca IpH a0COJIIOTHO HEYIPYTOM B3aUMOIEHCTBHUH.

CoxpaHeHre UMIyJIbCa IPU YIIPYTrOM B3aUMOJIEUCTBUH.

Habuntoienne peakTUBHOTO ABM)KEHHUS.

CoxpaHeHue SHepruy Ipu CBOOOTHOM MaICHHH.



CoxpaHeHue SHEpTUU P JABKEHUU Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBM)KEHUS ApUKa 0 HAKIIOHHOH IJIOCKOCTH.

Omnpenenenue yCKOpeHUs Teja IPU PaBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IMYyTH OT BpPEMEHH MpPH PABHOYCKOPEHHOM JIBHKEHHU O€3 HadalbHOM
CKOPOCTH.

HccnenoBanue IBMKEHUS Tela, OPOLIEHHOTO MO/ YIJIOM K TOPH30HTY.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXKEHHUS OT CUJIbl HOPMAJIBHOT'O J1IaBJICHHUS.

Onpenenenne KodhhUIMEHTa TPEHUS CKOJIBKCHHSL.

Onpenenenue )XECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI YIPYTOCTH, BO3HMKAIOIIEH B MPYXHHE, OT CTENEHH JeopMaruu
HPY>KUHBI.

Omnpenenenue pa®OTBI CHJIBI TPEHHS TPH PABHOMEPHOM JIBIDKEHHH Tella 10 TOPU30HTAIBHOM
IIOBEPXHOCTH.

Omnpenenenue paboOTHl CHIIBI YIPYTOCTH MpPU MOABEME Tpy3a C HCHOJIH30BAHHWEM HEMOIBMKHOTO H
HOJIBUKHOTO OJIOKOB.

Pa3nesn 9. Mexannueckue Kosie0aHUsI M BOJIHBI.

KonebarenbHoe nBuxeHune. OCHOBHbBIE XapaKTEPUCTHKU KoJeOaHWI: Mepuoj, 4acToTa, aMIUIMTYJA.
I"apmonmnueckue xonebanus. 3aryxaromue Konedanus. Bernyxnennsie konedanus. Pesonanc.

MaremaTrueckuil U Ipy>KUHHBINA MasTHUKU. [IpeBparienue sHepruu npu KojaedaTeaIbHOM JABHKEHUH.

Mexanuueckue BosHBL. [IponmosnbHble M monepeuHble BOJHBL. (CBOWCTBAa MEXaHMUYECKHUX BOJIH:
uHTepdepeHys U audpakuus. JMHa BOJHBI U CKOPOCTh €€ paclpocTpaHeHMs. MexaHWdyecKue BOJIHBI B
TBEPAOM TeJI€, CEICMUYECKNE BOJIHBI.

3ByK. PacnpocTpanenue u oTpakeHue 3Byka. ' pOMKOCTBh 3ByKa M BbICOTAa TOHA. Pe30HaHC B aKyCTHKE.
Wudpa3Byk u ynbTpa3Byk. Vcnonap3oBaHue yinbTpa3ByKa B COBPEMEHHBIX TEXHOIOTHSX.

Hemoncmpayuu.

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.

Habmtonenue xonebanuil rpy3a Ha HUTH U HA IPY>KUHE.

Habnronenne BBIHYXICHHBIX KOJIeOaHUI U pe30HaHCca.

Pacnpoctpanenue npoJ0ibHbIX U TONEPEUHBIX BOJIH (Ha MOJEIN).

Habmonenne nntepdepeHny 1 AMPPaKIMK BOJIH HAa IOBEPXHOCTH BOJIBI.

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimul.

Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOThI U IEPHOAA KosleOaHUH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpHoa KojeOaHN Tpy3a Ha HUTHU OT JAJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NepHoia KoleOaHUH NPy>KUHHOTO MasgTHUKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCHMOCTH IepHoJIa KoJieOaHH rpy3a, MOJBEIIEHHOI O K JIEHTE, OT Macchl Ipys3a.

OnbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEepHOa KOJIeOaHUH NMPYKMHHOTO MasiTHUKA OT Macchl Ipy3a
U )KECTKOCTU IIPYKUHBI.

W3mepeHue yckopeHust CBOOOIHOTO MaJeHuUs.

Paznes 10. D1eKTpOMarHuTHoOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJNEeKTPOMarHuTHOE TMoJyie. DJIeKTPOMAarHUTHbIe BOJHBI. CBOMCTBa 3JeKTpOMarHUTHBIX BosiH. Illkana
AJIEKTPOMAarHUTHBIX BOJH. lcmonb3oBaHHE 3JE€KTPOMAarHUTHBIX BOJIH JUIS COTOBOWM cCBsi3u. Pannonokanus.
Kocmuueckas cBsizb.

DnekTpoMarHuTHas npupoja cera. CKkopocTh cBera. BosiHOBBIE cBOMCTBa cBeTa: MHTephepeHIUs U
auQpakus.

Hemoncmpayuu.

CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.

WnTepdepennus u nudpaxuus ceera.

Jlabopamopuvie pabomul u onvimol.



N3yueHne cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO Tese(oHa.

[TpoBeaeHme onpITOB IO HAOIOIEHNIO HHTEp(PepeHINN U TU(PAKIINK CBETA.

Pasnen 11. CBeToBbIe AIBJICHUS.

JlygyeBass Monenb cBeTa U reoMerpuueckas ontuka. Hcrounukum cBeta. [Ipsmonuneiinoe
pacnpoctpanenue cBera. 3arMenust Conuua u Jlynsl. Otpakenue cBera. [lnockoe 3epkaiio. 3akoH OTpaxeHus
cgeta. [locTpoenue nzobpaxenuii, chopMrUpOBaHHBIX 3EPKAIOM.

[Ipenomiienue cBera. 3akoH mpesnomiieHus cBera. [lonHoe oTpakeHue cBera. Vcnosb30BaHME MOIHOIO
OTpPaXEHHUS B ONTHYECKUX CBETOBOJAAX, ONTOBOJIOKOHHAS CBS3b.

JIunza, xox nydei B nmH3e. Popmyna TOHKOH nuH3BL llocTpoeHne u3o0paxkeHHH, CHOPMHUPOBAHHBIX
TOHKOM nmH30U. Onrtuyeckass cuctema ¢oToamnmnapara, MUKPOCKONAa M Tejeckoma. ['7a3, kak onTudeckas
cucreMa. banm3opyKocTh U JalIbHO30PKOCTb.

Pasnoxxenue Genoro ceera B crektp. OnbiTel HetoToHa. CrioxkeHue crieKTpaibHbIX 1BETOB. ucnepcus
CBeTa.

Jemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300paxeHUil B IIIOCKOM 3€pKaje.

[Ipenomiienue cBeTa.

OnTHyeckuii CBETOBOI.

Xon nydeit B cobuparomieit 1uH3e.

Xoz Jiydell B pacCenBarOLIeH JIMH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[Ipunuun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mogens rinaza.

Paznoxenne 6em0ro cBeTa B CIIEKT.

[Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPAKEHHsI CBETOBOTO Jiyda OT yrija MaJeHusl.

N3ydeHnue cBoCTB U300pakeHuUs B IUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH YTJIa MIPEIOMIICHUS OT yIJia MaJeHusl CBETOBOTO Jyya Ha IPAaHUIE «BO3TYX—
CTEKJIO».

[Tonmy4yenne n300paXkeHU C MOMOLIBIO COOMPAIOLIEH JTHH3BI.

Onpenenenne (HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIbI COOMpAIOIEH TNH3bI.

OMnBITHI IO PA3JIOKEHUIO OEIOro CBETa B CHEKTP.

OnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Paznea 12. KBanTtoBble siBJIeHHS.

OmneiTel Pezepdopna u mmanerapHas moaens aroma. Mojnens atoma bopa. Vcnyckanue u moriomieHue
cBera aroMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PannoaktuBHOCTh. AJba-, 6eTa- u ramma-uznydeHus. CTpoeHue aToMHOro sigpa. HykionHas mojenb
aToMHOTO snapa. M3oronsl. PannoaktusHble npespamenus. llepuon nmosypacnaga atoMmHbIX sanep. JlelicTBue
PaZMOaKTUBHBIX U3TyYEHUH Ha KUBbIE OPraHU3MBbI. 3alllUTa OT PAJUOAKTUBHOTO U3JIyUEHUSI.

SnepHble peakuu. 3aKOHbI COXPAaHEHUS 3apsAJ0BOI0 U MAaCCOBOIO YUCENl. DHEPTHUs CBSI3U aTOMHBIX SJIED.
Cas13p Macchl U 3Hepruu. Peaknuu cunresa u nenenus anep. Mcrounuku sHeprun ConHua u 3BE31. SnepHas
HHEpreTuka. JKOJOTHUECKUE MPOOJIEMBbI SACPHON SHEPTETUKH.

Hemoncmpayuu.

CrieKTphl U37TydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3yuHbIX T'a30B.

CrnexTp Bomopoa.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabota cuéTurika MOHU3UPYIOUIUX U3TYUESHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.



HabntoneHne crijionHbIX M TUHEWYaThIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TI0O TOPMO3HOMY TTYTH (110 hoTorpadusim).

W3mepenue paanoakTHBHOTO (poHa.

IToBTOPUTENBHO-00001IAKO U MOTYJIb.

[ToBTOpUTENBEHO-00001IAIONINI MOAYIIb IPEHA3HAYCH ISl CHCTEMATU3AUN 1 0000ICHHS TPEIMETHOTO
COJZIEpKAHUS U OMbITA JIEATEIBbHOCTH, NMPHOOPETEHHOrO0 MPH U3YYEHMM BCEro Kypca (PU3HMKH YIiyOIEHHOIrO
YPOBHSI, @ TaK)Ke JUIsl TOATOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 9K3aMEHY IO (PHU3HKE.

B npouecce m3ydeHus JaHHOTO MOJIYJS PEATU3YIOTCA M IOJIYy4aroT JajbHeWllee pa3BUTHE yueOHbIE
JeWCTBUS, O00ECHeuMBAIONINe JOCTHKEHHE TIPEJAMETHBIX W METalpeJAMETHBIX pe3ylbTaToB OOyueHUs,
(GopMHpOBaHHE €CTECTBEHHO-HAy4yHOH TIPaMOTHOCTH: OOBSCHEHHE M OIMCAaHUE SIBJICHUMM Ha OCHOBE
npUMeHeHHs (U3NYECKUX 3HAHWU, UCCIEeN0BATENbCKUE ACUCTBUS (BBIIBUKCHNE TUIIOTE3, TIOCTAHOBKA IIETH U
IUTAaHUPOBAHKE UCCIIEI0BaHMs], aHAJIN3 JAHHBIX U NOJYy4YEHHE BBIBOJIOB).

[IpennoururenbHOM HOpMON OCBOCHUS MOJTYJIS SIBJISCTCS MPAKTHKYM, IPOrpaMMa KOTOPOTO BKITIOYAET:

peleHye 3aaayd, OTHOCALIMXCS K Pa3iIMuYHBIM paslieniaM M TeMaM Kypca (U3MKM, B TOM 4HCIE 3aj]ad,
MHTETPUPYIOIINX COACPKaHUE Pa3HBIX Pa3/iesioB;

BBINOJIHEHUE JIAOOPATOPHBIX PabOT M OMNBITOB (BKJIIOYasi pabOThl M ONBITHI M3 MEpEeYHEH K pazjesam
Kypca) B YCIOBHSX CaMOCTOSTEIBHOTO IJIAHMPOBAHUS TPOBEIEHHS HMCCIEJOBAaHUS, BHIOOPA U 0OOCHOBaHHSA
METO/a U3MEPEHUs BEIMYUH, COOPKU IKCIIEPUMEHTAIIBHOW YCTaHOBKH;

BBITTOJIHEHUE TPOOJIEMHBIX 3aJaHHi MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 10 eCTECTBEHHO-
Hay4YHOH IpaMOTHOCTH), B TOM YHCJIE 3aJJaHUN C MEXIPEIMETHBIM CO/IEPIKaHUEM;

paboTy HaJa TPYNIOBHIMH WM WHAWBUAYAILHBIMH MPOEKTAMH, CBSI3aHHBIMH C COAEp)KaHUEM Kypca
(bu3uKH.

W3ydyeHne  MOBTOPUTEIBHO-OOOOIIAIOIIETO  MOAYJIS ~ MOXET  3aKaH4YMBaThbCs  IPOBEIACHHUEM
JMAarHOCTHYECKOW paboThl 3a Kypc (U3MKU YriyOJIEHHOTO YpOBHS, BKIIIOYAIONIEH 3alaHUsl pa3HOTO YpPOBHS
CIIO)KHOCTH. Pe3ynbTaThl BBHIMOJHEHUS IUArHOCTUYECKOH paboThl MOTYT TOKa3bIBaTh CTENEHb T'OTOBHOCTH
o0yJaroImuxcs K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (U3MKe, a TaKKe CBUIETEIbCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 11O ®U3BUKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

W3yuenne QU3MKM Ha YPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs HAMpaBI€HO Ha JOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATBI
B pesynbrare uzyueHus Gpu3NKU Ha ypOBHE OCHOBHOIO 001IIero 00pa3oBaHus y oOyyatromierocst OyayT
c(OPMHUPOBAHBI CIIETYIONIUE TUUHOCTHBIE PE3YJIbTAaThl B YACTH:
I)nampuomuueckozo 6ocnumanus:

MIPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO pOCCUICKON (hPU3NUECKOil HayKH;

[IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSIM POCCUUCKUX YIEHBIX-(DU3UKOB;
2)2pasrxcoanckozo u 0yxo8Ho-HpPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX MpoOIeM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

0CO3HaHME BAYKHOCTH MOPAIBHO-ITHYECKHUX MPUHIIUIIOB B IEITETLHOCTH YUEHOTO;
3)acmemuuecKkozo 60CRUMAHUA:

BOCTIPHSITHE JCTETUYECKUX KadecTB (PM3MYECKOW HAyKW: €€ TapMOHHYHOTO ITOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4)uyennocmu HayuH020 NOZHAHUA:

OCO3HaHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOITHOIO HHCTPYMEHTA MMO3HAHHS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, B&XKHEHNIIIEW COCTABISAIOIIEN KYJIbTYPHI;

OpHEHTAlMs] B JIEATEIBbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX IpeACTaBIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TIPHUPOJIBI;

pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HUHTEPEca K UCCIIE0BATENILCKOM NesITeIbHOCTH;



5)dhopmuposanua Kynomyput 300p06ba U IMOUUOHATLHO20 O1AZONONYYUUA:

OCO3HaHHE LIEHHOCTH 0e30MacHOro obpasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTU
paBuiI 0€301MaCHOTO MOBEACHHS HA TPAHCIIOPTE, HA IOPOTaxX, C AMEKTPHUECKUM H TEIUIOBBIM 000PYAOBaHUEM B
JOMAalTHUX YCIIOBUSIX;

c(OPMHPOBAHHOCTh HaBBIKA pe(ICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TAaKOTO K€ IpaBa y
JPYroro 4eoBeKa;
6)mpyooeozo éocnumanusn:

aKTUBHOE y4yacTHE B PEUICHHM MPAKTUYECKUX 33/ay (B paMKaxX ceMbd, 00pa3oBaTesbHON OpraHu3aluy,
ropoja, Kpas) TEXHOJOTHYECKOH M COLMAIbHOW HANpaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3MUECKUX
3HAHUI;

MHTEPEC K MPAKTUYECKOMY W3YUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOI;
7)3IK0J102U4eCK020 60OCNUMAHUA:

OpHEHTAIMs Ha IPUMEHEHUE (PU3MUECKUX 3HAHWM JJIS PEHIeHUs 33134 B 00JaCTH OKpYIKAroIleH Cpebl,
TUTAHUPOBAHUS TMOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCJIEICTBUMN I OKPY>KAIOIIEH CPeIbl;

OCO3HAHME TTI00AIBHOTO XapaKTepa 3KOJIOTMYECKUX MPo0IeM U IMyTel UX PeLIeHHUs;
8)aoanmayuu K uzMeHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

noTpeOHOCTP BO B3aMMOJICHCTBMM TIPU BBIMOJHEHHHM WCCIEAOBAHUA W TPOEKTOB (U3UIECKOM
HAIMPaBIEHHOCTU, OTKPHITOCTH OMBITY U 3HAHUSM JIPYTHX;

MTOBBILLIEHUE YPOBHS CBOECH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AESITEIbHOCTD;

MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWM, YMEHUU (HOPMYIHUPOBATH WUJEH, MOHATHS, TUIOTE3BI O
¢bu3nIeckux 00bEKTaxX U SIBICHUSX;

OCO3HaHUE Ae(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 001acTu (hU3HKHY;

TUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHHH HOBBIX (PM3NYECKUX 3HAHUH;

CTpEeMJICHHE aHAJTM3UPOBATh U BBISBISATH B3aMMOCBS3H MPUPOIbI, OOIIECTBA U YKOHOMUKH, B TOM YHCIIE C
UCIOJIb30BaHUEM (PU3HYECKUX 3HAHMIA;

OLICHKa CBOMX JCHCTBHI C Y4YETOM BIHSHHUS HAa OKPYKAIOUIYIO CpEAy, BO3MOXHBIX TJI00aNbHBIX
IIOCJIEICTBU.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpTare ocBOEHHS HporpaMMbl 1O ()M3MKE HAa YPOBHE OCHOBHOTO o0ImIero oOpa3oBaHusi y
oOyuatomerocsi OyayT chOpMUPOBAaHBI MeTanpeIMeTHbIe pe3yJbTaThl, BKIIOYAIONIME IO3HABATEIbHBIC
YHHUBEpCcaJbHble y4eOHbIE JNEHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHBIE yUEOHbIE JEHCTBUS, PETYISTUBHBIE
YHUBEpCaJbHbIC YUeOHbIE IEHCTBUS.

ITo3naBaTenbHbIC YHHBepPcAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jlornyeckue AeicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMI), KIIAaCCU(PUIIMPOBATH UX;

BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEUHs B paccMaTpUBaeMbIX (paKkTax, NaHHBIX M HaOIIOIEHUSIX,
OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJIAT MPUYUHHO-CIICCTBEHHBIE CBSI3U NMPH U3YYEHUH (PU3MUECKUX SBJICHUN M IMPOLECCOB, JENaTh
BBIBOJIbI C HCIOJb30BAHUEM JEIYKTUBHBIX W HWHAYKTUBHBIX YMO3AKJIIOUEHHH, BBIABUTATh TUIOTE3Bl O
B3aUMOCBSI35X (PU3NYECKHUX BEJINYMH;

CaMOCTOSITENILHO BBIOMpATh CHoco0 pemieHus ydyeOHoW (u3nueckod 3ajaun (CpaBHEHHE HECKOJBKHX
BapUaHTOB PElLIeHUs, BEIOOP Hanbosiee MOAXOAAIEr0 C YUETOM CaMOCTOSATENIBHO BBIACICHHBIX KPUTEPUEB).
Ba3zoBble uccienoBarenbckue 1eiCTBUS:

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUI HMHCTPYMEHT IO3HAHNUS;

MIPOBOAUTH [0 CAMOCTOATEIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOKHBIM (PU3NUYECKHUH SKCIIEPUMEHT,
HeOoJIbIII0e HCCIeJ0BaHne (PU3MUECKOTO SBIICHHUS;

OLICHHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIUIO, MOTYYCHHYIO B XOJ€ UCCIEIOBAaHUS WU
JKCIIEPUMEHTA;

CaMOCTOATENbHO (popMymHpoBaTh 000OIIEHNS M BBIBOJABI 1O pe3yibTaTaM MPOBEAEHHOTO HAOIIOIACHUS,
OTIbITA, UCCIIEIOBAHMS;

MIPOTrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PUINYECKHX IMPOIECCOB, a TAaKXKE BBIIBUTAThH
NPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.



Padorta ¢ undopmanmeii:

IPUMEHATh PA3JIUYHbIE METOJbl, MHCTPYMEHTBl M 3alpOChl MPHU IOUCKE U 0TOOpe MH(pOpMALMU WIIH
JTAHHBIX C Y4ETOM NPEATIOKECHHON YIeOHOH (PU3NUECKON 3a/1auu;

aHAJIM3UPOBaTh, CUCTEMATH3MPOBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO Pa3IMYHBIX BUJOB U (QOpM
IIPE/ICTaBIICHMS;

OLIEHUBATh  HAA&KHOCTb  MH(OpPMAaUMM O  KPUTEPUAM, IMPEUIOKEHHBIM  YYUTENIEM  WIIH
c(OpMyYIHPOBAHHBIM CAMOCTOSITENHHO;

CaMOCTOSITEJILHO BBIOMpaTh ONTHMaJbHYI (hOpMY MpeAcTaBieHUs HHGOpPMALMU U WIUTIOCTPUPOBAThH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, THarpaMMaMu, HHOU rpauKoi U X KOMOMHALIUSMHU.

KoMMmyHnKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

B Xozie oOCyXIeHHs y4eOHOro MaTepuaia, pe3ysiabTaToB JIaOOpaTOPHBIX pabOT U IPOEKTOB 3a/1aBaTh
BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMbl M BBICKA3bIBAaTh HJCH, HALIEJICHHbIC Ha pEIICHHE 3aJauyud U
nojjep>kanue 0JaroxkenaTeIbHOCTH OOILEeHUS;

COIIOCTABJIATH CBOM CYXKIICHUS C CY)KISHUSMU JIPYTUX YYACTHUKOB JUaiora, oOOHapyKUBaTh paziudue U
CXOJICTBO TIO3ULIMI;

BBIPAXXATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

NyOJIMYHO TPEACTABIATH  PE3yJIbTaThl  BBINOJIHEHHOTO  (PU3WYECKOTO0  OMbITa  (IKCIEPUMEHTA,
HCCTIEI0BaHUS, TIPOCKTA);

MOHUMATh W HKCIOJb30BaTh IMPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOW pPaOOTHI MPHU pEHICHUU
KOHKPETHOU (pU3U4YeCcKoil mpoOIeMbl;

MPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATH JCHCTBUA 1O €€ JOCTUIKEHHUIO:
pactpeeNaTh Poiu, 00CYXIaTh MPOLECCHI U PE3YJIbTAaThl COBMECTHOU paboThl, 00001IaTh MHCHHS HECKOIBKUX
JIIOJICH;

BBITIOJIHSITH CBOIO YacTh PalOOThI, JTOCTUTAas KAue€CTBEHHOI'O pe3yJibTaTra MO CBOEMY HAIpPAaBJICHUIO U
KOOPJAMHHPYS CBOM JCUCTBUS C APYTUMH YJI€HAMU KOMAH/IbI;

OIICHMBAaTh KadyeCTBO CBOEro BKJIaga B OOMMHA TPOAYKT IO KPUTEPHUSIM, CaMOCTOSATEIHLHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranu3anusi:

BBISIBJIATH NMPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPeOYIOLUMX A peleHHust (U3NIecKUx
3HAHUM;

OPUEHTUPOBATHCS B Pa3IMYHBIX MOAX0JaX MPUHATHS pelleHU (MHIUBUIyaIbHOE, IPUHATHE PELICHUs B
rpymnrne, NIpUHITHE PEeIIeHUH TPyIIoi);

CaMOCTOSITENIHO COCTABJIATh aJITOPUTM pelIeHus (PrU3nuecKon 3aaun WK IUIaH UCCIIEAOBAaHUS C YUETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATH IIpe/ijlaraéMble BApUAHTBI PELLICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlIEHHE.

CaMOKOHTPOJIb, SMOLHOHAILHBIH MHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IpeJyuIaraTh IUIaH €€ N3MEHEHNUS,

OOBSCHATh MPUYUHBI JIOCTHXKEHUS (HEJAOCTH)KEHHUS) pEe3yJbTaTOB JEATEIbHOCTH, JaBaThb OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B I€ATEIBHOCTD (B TOM UMCIIE B XOJ BBIIIOJIHEHUS (PU3NUECKOT0 UCCIIEIOBAaHUS WIIN
MIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB, N3MEHHUBILUXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX
TPYIHOCTEN;

OLIEHMBATh COOTBETCTBUE PE3YNbTATA LEIH U YCIOBHUIM.

CTaBUTh ce0s HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCHU Ha HAyYHYIO TEMY, [IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro.

MpU3HABaTh CBOE MPaBO HA OLIMOKY MpHU pEIIeHUH PU3NYECKUX 3a7a4 UM B YTBEPKICHUSAX Ha HAyYHbIE
TEMBI U TAKOE K€ IIPAaBO APYTOro.

NPEAMETHBIE PE3YJBbTATHBI



K xoHny oOy4deHusi ¢ 7 kiacce npeiMeTHble pe3yJbTaThl Ha YIJIyOJICHHOM YPOBHE J0JIKHBI OTPaKaTh
c¢opMHUPOBAHHOCTDH Yy 00y4AKOIMXCH YMEHMA:

WCIOJb30BaTh MOHATHUS: (U3NYECKUE W XMUMHUYECKHE SBICHHS, HAOIIOJCHUE, DKCIEPUMEHT, MOJEIb,
TUNOTE3a, €AMHULBl (PU3MUYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTtHbleé COCTOsIHMS BeulecTBa (TBEpHoe,
KHJIIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBI)KEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MPSMOJIMHEHHOE),
TpaeKTopusi, paBHOJACHCTBYOIAs cuil, fedopmanus (ynpyras, miiacTudeckas), HeBECOMOCTb, COOOLIAOIINECs
COCY/IbI;

YBEpEHHO pasnuuaTh sBiIeHUs (anddys3us, TEmIoBoe [BUKEHHE YACTHUIl BEIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBW)KCHHME, WHEpLUS, B3aUMOJIECHCTBHE TEJl, paBHOBECHE TBEPABIX TEI C
3aKpeIUIEHHON OChIO BpallleHUs, Iiepeiada aBlIeHUs TBEPAbIMU TEIaMH, )KUJKOCTAMH U ra3aMu, aTMOC(HEpHOe
JaBJICHUE; [IJITaBaHUE TEJl, IPEBPAILECHUS MEXaHUUECKON YHEPTHH) 10 OIMCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh NPOSIBIICEHHE H3YYCHHBIX (PU3MUECKUX SIBICHHH B OKpY)KalOIleM MHpe (B TOM 4YHCIE
¢bu3nyeckue SBICHUS B NPUPOJE: NMPUMEPHl IBMXKEHUS C PA3IUYHBIMU CKOPOCTSIMHM B JKMBOM U HEKUBOU
pUpOJE, ACUCTBUE CUIT TSHKECTH, TPEHHUS, YIPYTOCTH B IPUPOJE U TEXHHKE, BIMSIHUE aTMOC()EPHOTO JABICHHS
Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO, pblYark B TeJI€ YeJIOBEKa), IPU 3TOM II€PEBOAUTH IPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBICTISITH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NUECKUX SIBICHUI,

OIMCHIBATh U3YyYCHHbIE CBOMCTBA TeJ U (PU3NYECKUE SBICHUS, UCTIONb3YS (PU3NYECKHE BEIMUUHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHDKECTH, BEC TeNa, CHIa
TpEHus, AaBjIeHUE TBEPIOTO Teja, JaBJI€HUE CTOJI0A )KUIKOCTH, BBITAJIKUBAIOILAs CUJIAa, MEXaHUYecKas padora,
MOIITHOCTbD, IJIEYO CHJIBI, MOMEHT CHJIBI, KO((HUIMEHT MOJIE3HOTO JIEHCTBUS MEXaHHU3MOB, KHHETHYECKAs U
NOTEHIMAJIbHAsI SHEPIHsl), IPH OIMCAHUY NIPABUIIBHO TPAKTOBAaTh (PU3NYECKUNA CMBICI UCIIOIb3YEMbIX BEJIHUHNH,
uX 0003HAYCHUS U CAMHULBI (PU3UUECKUX BEITUYMH, HAXOIUTH (POPMYJIIBI, CBA3BIBAIOIINE JAaHHYIO (DU3HYECKYIO
BEJIMYMHY C JPYTUMH BEJIUUYUHAMHU, CTPOUTh TpapUKH H3yYEHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U MPOLIECCHI, UCIOJbB3YS IPABUIIA CIOXKEHUS CHII
(Brosb o1HOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna, NpaBUiIO paBHOBECHs pbluara (6J0ka),
«30JI0TOE MpPaBWJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAaHMYECKOW 3HEpruu, MpU 3TOM JaBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPayKEHUE;

CTPOUTH IPOCThIE PUINUYECKHE MOJIENH PEaIbHbIX 00BEKTOB, IPOLIECCOB U SBJIEHUH, BBIIEIATH IPU 3TOM
CYIIECTBEHHbBIE M BTOPOCTEIIEHHBIE CBOUCTBA OOBEKTOB, POLIECCOB, SIBICHUHN, IPUMEHAThH (PU3NYECKHE MOJIENIN
U1 00bsACHEHUs (PU3UUYECKUX MPOLIECCOB U PELICHUs YUeOHBIX 3aay;

OOBSICHATh (U3NYECKUE SIBJICHHUS, MPOLECChl M CBOMCTBA Te€Jl, B TOM 4YHCJIE€ B KOHTEKCTE CHUTYaIHii
MIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pellaTh KadyeCTBEHHbIE 3aJaud, B TOM 4YHUCIE TpeOyromue
YHUCJICHHOTO OLEHUBAHUS XapaKTEpHBIX 3HAUE€HUI (U3UUECKUX BEIUYMH, NMPU 3TOM BBIOMpATh aJE€KBATHYIO
(¢u3NYECKyI0 MOJENb, BBIABIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3M U BBICTPaMBaTh JIOTMUECKYIO ILIETIOYKY
paccyXJIeHUi ¢ ONopoi Ha U3y4YEeHHbIE CBOWCTBA (GU3UUECKUX SIBICHUM, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJIENH;

pemath pacu€THble 3ajauu (B 2-3 JeHCTBHMA) HO H3y4aeMbIM TeMaM Kypca (GU3MKH, BbIOMpas
a/JIeKBaTHYI0 (HU3MYECKYI0 MOJIeNlb, C HCIOJb30BAHWEM 3aKOHOB U (DOPMYI, CBSI3bIBAIOIIMX (DU3HUECKHE
BEJIMYMHBI, 3allMCHIBATh KPATKOE YCIOBHE M PA3BEPHYTOE PEILIECHUE 3a7aud, BBIABIATH HEAOCTAIOLIME WM
130BbITOYHBIE J1aHHBIE, 00OCHOBBIBATh BHIOOP METOJAa PELIEHUsS 3aaud, MCIOIb30BaTh CIIPAaBOYHbIE JaHHbIE,
IIPOBOJIUTh MaTeMaTHYECKHE TPeoOpa3oBaHus U PACUEThI, OLIEHUBATh PEAIUCTUYHOCTh MOJTYYEHHOTO 3HAYSHUs
(¢u3NYecKOoil BEIMYMHBI M ONPENENSTh Pa3MEPHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHOW MpU pelIeHUn
3a]1a4y;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPU MOMOUIM (U3UYECKUX METOJO0B, M MIpeiaraTh
OPHEHTUPOBOYHBIN CIIOCOO PELIeHNUs, B ONIMCAHUH MCCIIEJOBAHUS PACIIO3HABATEH MIPOBEPIEMOE MPEOI0KEHHUE
(rumnotesy), MHTEPIPETUPOBATH MOJIYUYEHHBIN Pe3yNnbTaT;

MIPOBOJIUTH OMBITHI M0 HAOIIOACHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Ten (auddysus,
TEIJIOBOE PaCIIMPEHHE Ta30B, SIBICHWE MHEPLUHN, U3MEHEHUE CKOPOCTH IMPH B3aMMOCHCTBHM Tell, Nepenadya
JaBIICHUs] JKUIKOCTBIO W Ta30M, NpOsIBIEHHE JEHCTBHS aTrMoc(epHOro mAaBlieHHs, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH MPEANOJIOKEHHE (THUIIOTE3Y) O BO3MOXHBIX pe3ynbTaTax HaOIIOEHUH,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 060pynoBaHus U (OPMYIUPOBATH BHIBOJIBI,



MIPOBOJIUTH MPSIMbIE U KOCBEHHBIC U3MEPEHHsI (PU3MUECKUX BETMYHUH (PACCTOSHUE, IPOMEXYTOK BPEMEHH,
Mmacca Tena, Oo0bEM Tena, CWJa, TeMIeparypa, MJIOTHOCTh JXHAKOCTM M TBEPAOro Tela, CHJa TPEHHUs
CKOJIbJKEHUS, aBJICHHE BO3/yXa, BBITAJKUBAIOIIAsA CUJIA, JIEHCTBYIOIIAs HA MOTIPYKEHHOE B JKMJKOCThH TEJIO,
KOA(Q(QUIMEHT IO0JIE3HOT0 JEeMCTBUSA MPOCTHIX MEXAHU3MOB) C HCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX
npubopoB, 000CHOBBIBATH BBIOOP METOIa H3MEpEHUs, (PUKCUPOBATh OKa3aHUsI TPUOOPOB, HAXOIUTH 3HAYCHHE
M3MEpPSIeMOM BEJIMUYMHBI C TIOMOLIBI0 YCPEIHEHUs Pe3yIbTaTOB CEPUM M3MEPEHUH U OLEHMBATh MOIPEIIHOCTh
U3MEPECHU;

IIPOBOJIUTh HECIIOKHBIE SKCIEPUMEHTAJIbHBIE HCCIECAOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH
(3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMIXKYILErOCs T€la OT BPEMEHH JIBUYKEHUS TEJa, CUJIbl TPEHUS CKOJIbKEHUS
OT CHJIbl HOPMAJIBbHOI'O JIaBJICHUs, KayecTBa 0OpaObOTKU MOBEPXHOCTEH TE U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT
IUIOLIAId CONPUKOCHOBEHUS TEJ, CWJIbl YHOPYTOCTH OT YJUIMHEHMsI IPYKUHBI, BBITAJKHUBAIOIIEH CHJIBI OT
00bEMa MOrpyXKEHHOW YacTH Tejla U OT IUIOTHOCTH JKUAKOCTH, €€ He3aBUCHUMOCTH OT IUIOTHOCTH Telsa, OT
rITyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHI IUIABaHUS TeN, YCIOBUN PAaBHOBECHS phlyara M OJIOKOB):
COBMECTHO C yuHTeneM (popMyaupoBaTh 3ajady U THIIOTE3Y HCCIEI0BaHMS, CaMOCTOATENBbHO IIAHHUPOBATH
HCCIIEIOBAaHHE, CAMOCTOATEIBHO COOMPATh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY C MCIIOJIb30BAHUEM HHCTPYKIUH,
IPEJCTABIATh MOJTYYEHHbIE 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJAE TaOIMLl M IpaHUKOB, OLEHHUBAThH
MOTPEIIHOCTH, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEIOBAHNUS;

co0Jro1aTh MpaBuiIa TEXHUKH O€30I1aCHOT0 TpyZa MpH padoTte ¢ 1abopaTOPHBIM 000PYL0BaHUEM;

yKa3blBaTh NPUHLHUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETD,
cooOuiaromecs cocyzibl, 6apoMeTp, pbluar, IOJBMKHBIM U HETTOABUKHBIIN 0JIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKkTepu30BaTh IPUHLMUIBI  JEHCTBUS HW3YYEHHBIX MNPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX TIPOLIECCOB C ONOpOHl Ha MX omucaHus (B TOM 4YHCIE: MOJIIMIHHUKH, YCTPOHUCTBO
BOJIOTIPOBOJIA, THUIPABIMYECKUI Tmpecc, cu(OH, MaHOMETp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp),
UCHOJNb3ysd 3HAHMA O CBOMCTBaX (PU3MYECKMX SIBIEHMM M HeoOXoxumble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKU H3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIIbHBIX
pUOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB PU PEHICHUN YIeOHO-TPAKTUIECKUX 3a/1a4;

IPUBOANUTH TpUMEphl (HaXOIUTh HHGPOPMALMIO O MpHUMEpax) MPAKTHUYECKOrO HCIOIb30BaHUSL
(bu3nvecKux 3HAaHUK B TTOBCEAHEBHOM JKU3HU ISl 00ecTiedeHns1 O€30MaCHOCTH MPH 0OpaIleHNH ¢ TpUOOpaMu 1
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3[0POBbS M COOJIOJEHUS HOPM SKOJIOTMYECKOIO IOBEICHUS B
OKpY>Kalollen cpene;

OCYLIECTBIATH OTOOp HCTOYHHMKOB HMH(popManuu ¢Qusnyeckoro cojepxkanuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYNIHPYs MOUCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUM W MyTEM CpaBHEHUS
Pa3UYHBIX MCTOYHUKOB BBIJACIATh WH(GOpPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOM MM MOXKET OBITH
HEJIOCTOBEPHOI;

UCMOJIb30BaTh TP BBHINOJHEHUH YYEOHBIX 3aJaHUN Hay4YHO-TOMYJSPHYIO JUTEparypy (U3NYecKoro
COJiep’KaHusl, CIIpaBOYHBbIE MaTepuaybl, pecypchl cetu VHTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHMUS
TeKCcTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/1aBaTb COOCTBEHHbIE KpaTKUE IMHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHMKOB
uHpopManuu (GU3NIECKOT0 COEpKaHMs, B TOM 4Hcie MyOIMYHO AenaTh KpaTKHe COOOLICHHs O pe3yibTaTax
MIPOEKTOB WM Yy4eOHBIX MCCIEAOBAHUMN, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapar
Kypca (pU3UKHU, COMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTAIEH;

IIpU  BBIIOJHEHUM YYE€OHBIX NPOEKTOB W HCCIEAOBAHUN pacrpenenarh oOf3aHHOCTH B TpyHIe B
COOTBETCTBHUHM C IIOCTaBICHHBIMU 33J]a4aMH, CIIEIUTH 32 BBIIIOJHEHUEM IUIaHA ACHCTBUM, alEKBAaTHO OLIEHUBATh
COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh TPYIIBI, BHICTPAaUBAaTh KOMMYHUKATHBHOE B3aWMOJEUCTBUE, YUUTHIBAs
MHEHHUE OKPYKAIOIUX.

K xoHny o0y4eHusi ¢ 8 knacce npeaMeTHbIe Pe3y/IbTAaThl HA YIUIy0OJIECHHOM YPOBHE /10JZKHBI OTPaKaTh
chopMHupoBaHHOCTD Y 00YYAKOIMXCH YMEHMI:
HCIIOJIb30BaTh IOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JABM)KEHHE AaTOMOB U  MOJIEKYII,
arperaTHbIC COCTOSAHMA BEIICCTBA, KPUCTATNIMUCCKHUEC U aMop(bHHe TeEJa, HaCBIHIGHHBIfI n HeHaCBIHIeHHBIfI mnap,
CIOCOOBl  M3MEHEHUS BHYTPEHHEH OHEpPruu, OJJIEMEHTAPHBIH AJIEKTPUUYECKHH  3apsal, MPOBOJHHKH,



MOJIYIIPOBOJIHUKH, JUAJIEKTPUKH, HUCTOUYHUKH TOCTOSHHOTO TOKA, OJJIGKTPUUECKOE M MAarHuTHOE TMOJs,
ONTUYECKAsl CUCTEMA) M CUMBOJIMYECKHUM A3BIK (PU3MKU MPU PEIICHNUN YYEOHBIX U MPAKTHUECKUX 3a]a4;

YBEPEHHO pa3jinyaTh sIBJICHUA (TEIJIOBOE paclIMpeHue (CKaTHe), TEIIOBOE PaBHOBECHE, IIOBEPXHOCTHOE
HaTSKeHHE, CMauMBaHUE, KalWUIApHbIE SBJICHMS, MCHApEeHUEe, KOHJEHCAIlMs, IJIaBJICHHE, KPUCTaJUIM3allus,
KMIIEHHE, CIIOCOOBl Teronepenadyn (TEIIoNpOBOAHOCTh, KOHBEKIMS, H3JIy4€HHME), TEIUIOBBIE IIOTEPH,
ANIEKTpU3alus Tell, B3aUMOJCHCTBHE 3apsioB, NCHCTBUS JJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3alMO/JICIICTBME MAarHUTOB, JEHCTBUE MAarHUTHOIO II0Jsl HAa IPOBOJHUK C TOKOM) IIO OIIMCaHUIO HX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh NPOSIBIICHHE H3YyYCHHBIX (PU3MUECKUX SIBICHHH B OKpY)KalOIleM MHpe (B TOM 4YHCIE
¢busnueckue SBICHUS B IPUPO/JIE: TOBEPXHOCTHBIEC U KAMUJUISIPHBIC SBJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE,
nznydenue CoiHIa, 3aMep3aHHe BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHeEs, CHera,
AJIEKTpUYECKHUE SBIIEHUSI B aTMoc(depe, NEeKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMid, Ipeid
[IOJIFOCOB, POJIb MAarHUTHOTO IMOJISL JUIsl KU3HU Ha 3emiie, IOJSIPHOE CHUSHUE), NP 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 33a/1a4y B y4eOHYIO0, BBIIETAThH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBIICHHUIA;

OINMCHIBATh HM3y4YCHHBIC CBOMCTBAa Tel M (U3UYECKUE SBICHUS, MCIONB3YS (PU3MUECKUE BEITUYHHBI
(Temrieparypa, BHYTPEHHSISI SJHEPIHsl, KOJIMYECTBO TEIUIOTHI, paboTa rasa, yAelbHas TEII0EMKOCTh BEIIECTBa,
ylenabpHas TEIJIoTa IUIABJICHUS, YAENbHAas TEIUIOTa napooOpa3oBaHUs, YAEJIbHAs TEIJIOTa CrOPAaHMs TOILUIUBA,
KO3 (UILIMEHT MOJEe3HOr0 NEHCTBUS TEMJIOBOW MAIlIMHBI, OTHOCUTENbHAS BIQXKHOCTh BO3/1YXa, JIEKTPUUECCKHIMA
3apsij, CUJa TOKa, JIEKTPUUYECKOE HaIlpsDKEHUE, COMPOTUBIIEHKE MTPoBogHMKa, D/IC B 11eny NOCTOSIHHOTO TOKA,
ANEKTPUYECKOE YJIENbHOE CONMPOTUBJICHHE BEIIECTBAa, pabOTa M MOIIHOCTH JJIEKTPHUYECKOr0 TOKa), IPH
OINMCaHWH TPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCHOIB3YEMBIX BEIMYHMH, HX 0003HAYCHUS W CAMHUIIBI
(bU3MYECKUX BEIWYUH, HAXOOUTH (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH IPapUKU H3ydEeHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKUE SBJICHUS U MPOILECCHI, UCIOIB3YSl OCHOBHBIC MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHMSI BEILECTBA, YPABHEHUE TEIJIOBOrO OajlaHCa, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsana, 3akoH KynoHa, MpUHLMII CYNEpHO3HUIMH SIEKTPUYECKUX Mosied, 3akoH Oma 1is
ydacTka 1enu, npasuia Kupxroda, 3akon Oma 1j1st mosiHOM 1ienu, 3aKkoH Jlxoyns-JIeHiia, 3aKkoH COXpaHEeHUs
SHEPTHUH, IIPU 3TOM Pa3IUYaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €70 MAaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH IPOCThIE PUINUYECKHE MOJIENH PEaIbHbIX 00BEKTOB, IPOLIECCOB U SBJIEHUH, BBIIEIATH IPU 3TOM
CYLIECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA 0OBEKTOB, MPOILIECCOB, SBJICHUM, MPUMEHATH GUZUUECKUE MOJICITH
U1 00bsACHEHUs (PU3UUYECKUX MPOLIECCOB U PELICHUs YUeOHBIX 3aay;

OOBSCHATH (PM3MUECKUE SBIICHUS, MPOIECCHl U CBOICTBAa Tel, B TOM YUCJIE€ M B KOHTEKCTE CHUTYyaluil
MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pellaTh KadeCTBEHHbIE 3aJaud, B TOM 4YHUCIE TpeOyromue
YHCIIEHHOTO OILIEHWBAaHUS XapaKTePHBIX 3HAUEHUH (U3MUECKUX BEIMYWH, IIPU 3TOM BHIOMpATh a/IeKBATHYIO
(DUBUYECKYI0 MOJIETb, BBISBISITH NPUYUHHO-CIICICTBEHHBIE CBSI3M W BBICTPAUBATh JIOTUYECKYIO IIETIOYKY
paccyXJIeHUii ¢ OIOPO HA M3YUYEHHBIE CBOMCTBA (DU3MUECKUX SBICHUM, (PU3HMUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJIENH;

YBEPEHHO pellath pacuy€THble 3afaud (C omopoil Ha 2-3 ypaBHEHHs) MO HM3y4yaeMbIM TeMaM Kypca
(dbu3uKky, BBIOMpas aaeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOIH30BAHUEM 3aKOHOB U (POPMYII, CBS3BIBAIOIITUX
¢dbu3nuecKkue BENUYHMHBI, 3alHUCHIBATh KPAaTKOE YCIOBHE U pPa3BEPHYTOE pELICHUE 3aJauyd, BBIABIATH
HEJOCTaloUIe WIM K30bITOYHbIE JaHHbIE, OOOCHOBBIBaTh BHIOOp METO/AA pEIICHUs 333y, HCIOIb30BaTh
CIpaBOYHbIC JaHHbBIE, TMPUMEHSATH METOJbl aHallu3a pPa3MEpHOCTEH, HCMOIb30BaTh TpadUUyecKUe METOIbI
pelieHus 3adad, MPOBOAUTH MaTeMaTU4YeCKue IpeoOpa3oBaHMsl M Pacué€Thl, OLEHUBATh PEATMCTHUYHOCTD
MOJIYYEHHOTO 3HaueHUs (U3MUECKON BEIWYMHBI M ONPEICNSITh Pa3MEPHOCTh (PU3WYECKOW BEIMYMHBI,
MOJIYYEHHOM MpU pelIeHnH 3a/1a4H;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUThH MPH MOMOIIM (GU3UUYECKUX METOJOB, M MpeiaraTh
OpPUEHTUPOBOUHBIN CIIOCO0 pelieHus, B ONMCAaHUH MCCIIEA0BaHNs paclio3HaBaTh IPOBEPSIEMOE MPEANONIOKEHHIE
(TumoTesy), MHTEPIPETUPOBATH MOYUYEHHBIN PE3yNbTaT;

MIPOBOJUTD OTBITHI 110 HAOIOIEHUIO0 (PU3NYECKUX SIBICHUN WM PU3UUECKUX CBOMCTB Tell (KanuUISIpHbIE
SIBIIGHUS, 3aBUCUMOCTH JIaBJICHHS BO3AyXa OT €ro 0o0bEéMa U TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS
(HarpeBaHMsI) MPU HW3ITYYEHUH OT I[BETA HM3JIydaromed (MOTJIOMIAIOIICH) MOBEPXHOCTH, CKOPOCTh HUCIIAPEHUS
BOJBl OT TEMIIEpaTypbl KUAKOCTH M IUIOLIAAM €€ MOBEPXHOCTH, AJIEKTPHU3alus Tell U B3aUMOJACHCTBUE



AJIEKTPUYECKUX 3apsAJ0B, B3aMMOJCHCTBHE TIOCTOSHHBIX MAarHMUTOB, BHM3YaJIM3allMsi MArHUTHBIX MOJEH
MIOCTOSIHHBIX MAarHUTOB, JEMCTBUS MAarHUTHOTO IOJI1 Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,
CBOMCTBA 3JICKTPOJIBUTATEIS IOCTOSTHHOT'O TOKA): (POPMYIIMPOBATH POBEPSEMOE NMPENOI0KEHNE (THIIOTE3Y) O
BO3MOJKHBIX pe3yJbTaTax HaOIIOJEHHUH, CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
000pyZI0BaHUs, OIHICHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOKI;

IIPOBOJIUTh NPSMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEJIMYMH (TeMIIeparypa, OTHOCUTENIbHas
BJIQKHOCTh BO3/yXa, CHUJIa TOKA, HaIpsDKEHHE, YJeNbHAas TEIJIOEMKOCTh BELIECTBA, CONPOTUBIICHHE
IIPOBOJIHMKA, PabOTa M MOIIHOCTb 3JEKTPUYECKOTO TOKAa) C MCIOJIb30BAaHHMEM AaHAJOrOBBIX M IM(POBBIX
npubopoB, 000CHOBBIBATH BBIOOP METOJ1a U3MEPEHUs, PUKCHPOBATH MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAUCHHUE
U3MEpPSIeMOM BEJIMUYMHBI C TIOMOLIBI0 YCPEIHEHUS Pe3yIbTaTOB CEPUM M3MEPEHUH U OLEHMBATH MOIPEIIHOCTh
U3MEPECHMU;

IIPOBOJIUTh SKCIIEPUMEHTAJIbHBIE MCCICIOBAHUS 3aBUCUMOCTEH (DU3MUECKMX BEIWYMH (3aBUCHUMOCTb
JaBIICHUS BO3AyXa OT €ro 00b&éMa W HAarpeBaHUs WIH OXJIAXKJCHHS, UCCIEeIOBAHNE SBJICHHS TEIIO0OMEHa MpH
CMELIMBAaHUU XOJIOJHON U ropsiyeil BOJbl, 3aBUCUMOCTb CONPOTUBIIEHUS IIPOBOJIHUKA OT €ro JJIUHbI, IUIOIAAN
MIONEPEYHOI0 CEYEHMSI U YJIEIbHOIO COIIPOTUBIIEHUSI BEIIECTBA IPOBOJHUKA, CUIIBI TOKA, IPOTEKAOIIEr0 YePE3
IIPOBOJIHUK, OT HANpsDKEHUs Ha IMPOBOJHMKE, MCCIEIOBAHUE IIOCIEA0BATEIbHOIO M IapajliesIbHOro
COEIMHEHUI IPOBOJHUKOB): COBMECTHO C Yy4yHUTelleM (pOpMyIMpoBaTh 3ajady MU TUIIOTE3y MCCIEAOBAHUSA,
CaMOCTOSITEJIbHO IJIAHUPOBATH HUCCIIEOBAHUE, CAMOCTOSTEIIBHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY C
MCTIOJIb30BAHUEM HHCTPYKIIUH, TIPEJICTABIISATH OTYYEHHBIC 3aBUCUMOCTH (PU3NYECKUX BEIIMYHMH B BHJIE TaOJIHIL
U rpadUKOB, OLIEHUBATh NOTPEIIHOCTH, JI€1aTh BBIBO/BI 110 pe3yIbTaTaM HCCIeI0OBAHNUS;

COOJTFOIAaTh MpaBMIIa OE30MACHOTO TPyia IpH paboTe ¢ 1ab0pPaTOPHBIM 000PYIOBAaHUEM;

XapaKTepu30BaTh INPUHLUIBI JEHCTBHS  M3YYEHHBIX INPHOOPOB, TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKHUX IIPOLIECCOB C OMOPOH HA UX OMMCAHUS (B TOM YHUCIIE: CUCTEMA OTOILIEHUS JOMOB, TUTPOMETP,
napoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK HJIEKTPUYECKOH 3HEPruM, 3IIEKTPOOCBETUTEIbHbBIE
npuOOpBI, HArpeBaTeNbHBIC AIEKTPONPHOOPHI (MPUMEPHI), MPEAOXPAHUTEIN W HX NPUMEHEHHE B OBITY H
TE€XHUKE, NPUMEHEHHE IOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJBUIATENIb IMOCTOSIHHOTO TOKA),
UCTIOJB3Ys 3HAHUS O CBOMCTBAaX (PU3NUECKUX SBIICHHIA, HEOOXOIUMBIE (PH3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W M3MEpHUTENbHbIE MPHOOPHI IO CXeMaM |
CXEMaTHYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETp, TUTPOMETp, JBUTATENb
BHYTPEHHEI0  CrOpaHHUs, AJIEKTPOCKOIN, pEOCTaT), COCTAaBJIATh CXEMbl JJIEKTPUUYECKHX Lene ¢
MOCJIEI0BATENbHBIM U NapajllIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAUEHUSI DJIEMEHTOB
AJIEKTPUUYECKUX LIENeH, NCIOIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH PEIICHHH y4eOHO-TIPAKTHUECKUX 3a71ad;

IPUBOAUTH TIpUMEpPHl (HaXOIUTh HHGPOPMALMIO O TMpHUMEpax) MPaKTHUYECKOTO HCIOIb30BaHUS
(bu3NYeCKUX 3HAHUI B IOBCEIHEBHOM JKU3HU /17151 o0ecrieueHus: 6€30MacHOCTH IpU 00palleHuy ¢ Ipudopamu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3J0POBbS M COOJIOEHUS HOPM SKOJIOTMYECKOIO IMOBEICHUS B
OKpY>Kalollen cpere;

OCYLIECTBIISATh TOUCK HMHPOpMAaLUU (U3UUECKOTr0 cojaepkaHust B VIHTepHeTe, CaMOCTOSATENbHO
(bopMyIHpys OMCKOBBIH 3aIpOC, HA OCHOBE MMEIOIINXCS 3HAHUW W CPABHEHUS JIOMTOTHUTEIHHBIX HCTOYHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOpAs SIBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

WCTIOJB30BATh TPH BBHIOJHEHUH YYEOHBIX 3aaHUN HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (U3NYECKOTro
COoJlep’KaHusl, CIpPaBOYHbIE MaTepualibl, pecypchl ceTu HHTepHeT, BianeTh HNpuéMamMM KOHCHEKTHPOBAHHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAIIMU U3 OJJHOU 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHbIE NHCBMEHHBIE M KpaTKHE YCTHbIE cOOOIIeHHs, 0000mias uHbOpMaIMiO U3

HECKOJIbKUX HMCTOYHUKOB (DM3MUYECKOTO COJACPKaHUs, B TOM YHCJIE IMyOJMYHO TPEACTABIATH PE3yJIbTaThl
NPOEKTHOM WM HCCIEeNOBATEIbCKON JIeATENbHOCTH, NPU OSTOM TIPAMOTHO HCHOJb30BATh H3YUYECHHBIN
MOHATUIHBIN anmapaT Kypca (PU3UKH, COITPOBOXKAATH BBICTYIUICHUE MTPE3EHTAIINEH;
IIPU BBIMTOJHEHUH YYEOHBIX MPOEKTOB M HUCCIIEAOBAHUH (PU3NYECKHUX MPOLECCOB PACHpeaeNsiTh 00I3aHHOCTH B
TpyIIie B COOTBETCTBUM C TIOCTaBJICHHBIMH 3aJladaMH, CJICTUTh 3a BBINOJHEHWEM IUIaHA JCHCTBUH W
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILIEHMBAaThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIIbI, BBHICTpAaUBATh
KOMMYHHUKaTHBHOE B3aMMOICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3penaTtbh KOH(IUKTHL



K koHuy o0y4eHnns ¢ 9 knacce npeagMeTHble pe3y/IbTAThl HA YIJIy0J€HHOM YPOBHE 10IKHbI OTPAXKATH
c¢(pOpMHPOBAHHOCTD y 00Y4YAIOIIMXCSI YMEHHIA:

UCIOJIb30BATh MOHATHUSA (CHCTEMa OTCYETA, OTHOCUTEIIBHOCTh MEXAHUYECKOTO JABHKEHHS, HEBECOMOCTb U
NEPerpy3Kd, LEHTP TSHKECTH, MEXaHHYECKHWE BOJHBI, 3BYK, MH(PPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC
BOJIHBI, PEHTI'€HOBCKOE HM3JIy4Y€HHUE, IIKaja 3JIeKTPOMAarHUTHBIX BOJH, MCTOYHMKM CBETa, OIM30PYKOCTb U
JaTbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U MOTJIOUICHNUs, anb(a-, 0eTa- U raMMa-u3Iy4eHus, U30TOMbI, SaepHas
U TEPMOsiZIEpHast SHEPreTUKA) U CUMBOJIMYECKUH SI3bIK (DU3UKM IIPU PELICHNU YYeOHBIX U MPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3nyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSAMOJMHENHOE JIBUKEHHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JBHKEHUE, CBOOOJHOE IMaJeHHue TeJ, IBM)KEHHE I10 OKPY)KHOCTH,
B3aMMO/ICHCTBHE TeJl, pABHOBECHE MAaTEPUAIBHON TOYKHU, pEAKTUBHOE JIBUKEHUE, HEBECOMOCTD, KOJieOaTeIbHOE
IBM)KEHUE (FapMOHUYECKHE, 3aTyXalollUe, BbIHYXKJEHHbIC KOJEOaHUs), PE30HAHC, BOJIHOBOE JBM)KEHHE
(pactipocTpaHeHHe W OTpPaKeHHE 3ByKa, UWHTephepeHIuss u Judpakuus BOJH), NPSIMOJIUHEHHOE
pacrnpocTpaHeHHe, OTPaKEHUE U IPEJOMIIEHHE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETa, Pa3lioKeHUe
0eJoro CBeTa B CIEKTP U CIIOKEHUE CHEKTPATIbHBIX IIBETOB, €CTECTBEHHAs] PaJlMOAKTUBHOCTh, BOSHUKHOBEHHE
JMHEWYaToOro CHEKTpa MW3JIydeHHs) IO ONUCAHHUI0 HMX XapaKTepPHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOSIBIIEHHE H3YYEHHBIX (PU3MUECKUX SIBIICHHH B OKpYy)KalolleM Mupe (B TOM 4YHCIe
¢busnveckue sSBICHHUS B MPUPOJEC: MPHUIUBHI U OTIUBHI, ABIKEeHUE TuiaHeT COJTHEYHON CHUCTEMBI, PEaKTHBHOE
JBMDKEHUE JKUBBIX OpPIaHU3MOB, BOCHPUATHE 3BYKOB XMBOTHBIMH, 3€MIIETPSACEHHE, CEHCMHUYECKHE BOJIHBI,
L[yHaMH, 07XO, LIBETa TeJ, ONTUYECKUE SBJICHHUS B TMpPUPOAE, OHOJOTMYECKOe MAEUCTBHE BHUIUMOTIO,
yIbTPa(UOJIETOBOTO U PEHTI€HOBCKOI0 U3Iy4eHUH, €CTECTBEHHBIN paJinOaKTUBHBIN (HOH, KOCMUYECKUE JTy4H,
paZOaKTUBHOE M3JIyYEHHE MPUPOAHBIX MHMHEPAIOB JEMCTBHE paJAMOAKTUBHBIX M3JIyUEHUH Ha OPraHU3M
YeJI0BEKa), PU 3TOM NEPEeBOJUTH IMPAKTUYECKYIO 3a/ady B y4eOHYI0, BBIJENATh CYLIECTBEHHbIE CBOMICTBA
(mpu3HaKyM) PU3HYECKUX SBICHUH;

OINMCBIBaTh HM3y4YEHHbIE CBOICTBa Tel U (U3MYECKUE SBJICHUS, MCIOJB3Ys (PU3NUECKUE BEIUUYHMHBI
(cpeaHsis M1 MTHOBEHHasi CKOPOCTb Tejla IIPY HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHME, NEpEMELIEHUE Mpu
PaBHOYCKOPEHHOM NPSMOJUHEHHOM ABM)KEHHH, YIJIOBas CKOPOCThb, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, Chiia
TPEHUs1, CHJIA YIIPYTOCTH, CUJIa TSHXKECTH, YCKOPEHHE CBOOOTHOTO TMAJICHUs, BEC Tela, IICHTP TSHKECTH TBEPIOTO
TeNa, UMIYJbC Tela, UMILYJIbC CHJIbl, MOMEHT CHJIbI, MEXaHH4yecKkass padoTa M MOIIHOCTb, MOTEHIUaJbHAs
SHEprusl Teja, IMOAHITOrO HaJ IOBEPXHOCTHIO 3€MJIM, IOTEHIHalbHAs DJHEPIrusl CXKATOW NPYKHUHBI,
KUHETHYECKasi »JHeprus, IOJHas MEeXaHW4ecKas »JHeprus, IepuoJ M 4YacToTa KojeOaHWid, mnepuoa
MaTEeMaTHYeCKOI0 U MPY>KUHHOTO MasiTHUKOB, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA,
1oKa3aTesb MPEJOMJICHUs CPEibl), IPH OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHS M €IUHUIbl (PU3HUECKUX BEJIMYUH, HaXOJIUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(GU3NYECKyI0 BETUUMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH I'paMKU M3YUYEHHBIX 3aBHCHUMOCTEH (PU3HUECKUX
BEJIMYWH;

XapaKTepu30BaTh CBOWCTBa Tell, (hPU3MUYECKHE SBJICHUS M NPOLECCHl, UCHOIb3ysd 3aKOH COXpPaHEHHs
SHEpPruM, 3aKOH BCEMUPHOI'O TATOTEHUS, NPUHILIUI CYNEPIIO3ULIMU CUJI, IPUHIUI OTHOCUTENbHOCTH ["anmues,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HUMIYJbCa, TEOPEMY O KHHETHYECKOM JHEpruu, 3akoH ['yka, 3aKoH
bepnynn, 3aKkoHBI OTpa)KE€HUS U TPETIOMIIEHUS CBETa, (DOPMYITYy TOHKOM JIMH3bI, INIAHETAPHYIO MOJIEb aToMa,
HYKJIOHHYIO MOJEJIb aTOMHOIO $pa, 3aKOHBl COXPAHEHMs 3apsloBOTO M MAacCOBOIO YHMCEN IPHU SAEPHBIX
peaxkuusx, Mpx 3TOM pa3InyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAYKEHUE;

CTPOUTH (PU3MUECKHE MOJENU peabHBbIX OOBEKTOB, IMPOILECCOB U SIBICHUH, BBIACNATH MPU 3TOM
CYLIECTBEHHbIE U BTOPOCTETIEHHbBIE CBOMCTBAa 0OBEKTOB, MIPOLIECCOB, SBJICHUN, TPUMEHSTh (PU3NUYECKIE MOJENN
111 OOBSICHEHUS (PU3MUECKUX MPOLIECCOB U pelleHns yueOHBIX 3a/1a4;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl M CBOWCTBA T, B TOM 4YHCIE B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, M pellaTh KadeCTBEHHBbIE 3a/Jadyd, B TOM 4YHUCIE Tpedyromue
YHUCJIEHHOTO OILIEHWBAHUS XapaKTepHBbIX 3HAUYeHUN (PU3MUECKHX BENUYMH, MPH 3TOM BHIOMpATh aJ€KBAaTHYIO
(Gu3n4ecKyr0 MoJeNb, BBIABIATH IMPUUYMHHO-CIEACTBEHHBIE CBS3M M BBICTPAUBATh JIOTHYECKYIO LEMOYKY
paccyxaeHuil u3 2—-3 11aroB ¢ OMOpol Ha M3Y4YEHHbIE CBOMCTBA (PU3NYECKUX SIBICHUMN, (PU3MUECKHUE 3aKOHBHI,
3aKOHOMEPHOCTH U MOJIENIN;



YBEPEHHO pelIaTh pacu€THhIE 3a/ayd 0 HM3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aJeKBaTHYIO
(Gu3n4ecKkyro MoOJ€ib, C MHCIOJIb30BAHMEM 3aKOHOB M (OpPMYI, CBS3bIBAIOIMX (U3NYECKHE BEINYMHBI,
3alMCBIBaTh KPAaTKOE YCIOBHE M Pa3BEPHYTOE PEIICHHE 33/1a4M, BBISIBISATH HEIOCTAIONINE WM W30BITOYHBIC
JaHHble, 0OOCHOBBIBaTh BBIOOP METOAA PELICHUs 3a/adyM, MCIIOJb30BaTh CIPABOYHBIC JaHHbIC, IPUMEHSTH
METOABl aHajh3a pPa3MEPHOCTEH, WCMOIb30BaTh TpapUUecKUe METOAbl pelIeHUs 3a7ad, MPOBOAMUTH
MaTeMaTHYecKue IpeoOpa3oBaHUs M pacu€Thl, OLICHWBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS
(GU3MYeCKOil BENIWYMHBI U OINpPENeNATh Pa3MEPHOCTh (PU3MUECKOW BEIUYMHBI, MOJYYCHHOH NpU PELICHUU
3aJjauy;

pacro3HaBaTh MpPOOJIEMbl, KOTOPBIE MOYKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOAOB, U MpPEJIaraTh
OPHEHTUPOBOUYHBIN CIIOCOO PELIeHNUs, B ONIMCAHUH MCCIIEI0OBAHUS Paclio3HaBaTh IPOBEPSIEMOE MPEANIONIOKEHUE
(runotesy), OLIEHNUBATH MPABUIBHOCTD MOPSIKA IPOBEAECHUS MCCIEN0BAaHUSA, HHTEPIIPETUPOBATH OJYyUEHHBIN
pe3yibTar;

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKUX SIBICHUNH WM (PU3MYECKUX CBOMCTB Ten (M3yueHHE
BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUs SHEPIUH, 3aKOHA COXPAHEHUs HMIIYJbca, ACHCTBUE 3aKOHA
BepHymian ¥ BO3HUKHOBEHHE MOABEMHOW CHIIBI KpbLIa, 3aBUCUMOCTh TMEpHOAa KoJeOaHWH MpPYKUHHOTO
MasTHUKAa OT MaccChl Ipy3a U KECTKOCTH MPYXHHBI U HE3aBHCHUMOCTb OT AMIUIMTYJbl MaJIbIX KOJeOaHMH,
NpSMOJIMHEHHOE PAaCHpOCTPAaHEHHE CBETa, pa3ioKEeHHWe Oenoro cBeTa B CIEKTP, H3YYCHHE CBOWCTB
n300pakeHusl B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs NpeaMeTa B coOuparoleil JuH3e, HaOloaeHne
CIUIOIIHBIX U JIUHEWYATBIX CIEKTPOB U3Iy4eHUs): POPMYIHPOBATH MPOBEPSIEMOE IIPEAINION0KEHUE (TUIIOTE3Y) O
BO3MOJKHBIX pe3yJbTaTax HaOIIOEHHH, CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyZI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOKI;

IIPOBOJIUTH MPU HEOOXOUMOCTH CEPHIO IPSMBIX U3MEPEHUH, onpeaensas cpeHee 3HaYeHne n3MepsieMoi
BEIMYMHBI U OIpPENeNsisi MOrPEIIHOCTh Pe3yIbTaTOB MPSMBIX H3MEPEHHH, 00OCHOBBIBATH BBIOOP cCriocoda
HU3MEPEeHHS (M3MEPUTEIBHOTO MPUOOopa);

MPOBOJIUTh KOCBEHHBIC M3MEPEHHs (PU3MUYECKUX BEIMYUH (CpPenHssi CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHUE CBOOOJHOIO MaJCHUs, KECTKOCTh MPYXKHUHbI, KO3PPULUEHT TPEeHUs
CKOJIL)KCHHUS, MEXaHW4eckass paboTa M MOIIHOCTh, YacTOTa M TIEPUOJ KOJIeOaHWH MaTeMaTH4ecKoro M
IPY>KUHHOTO MasiTHUKOB, (JOKYCHOE PACcCTOSHUE COOMpAIOLIEeH JTMH3bI M €€ ONTHYECKas CUJIa, PaluOaKTHBHBIN
(OH) ¢ HCIIOIF30BAaHMEM AHAJIOTOBBIX M IH(PPOBHIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA H3MEpPEHHUS,
IUTAHUPOBATh U3MEPEHUs], CAaMOCTOSITEIbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJU3MUPOBATH IOJYYEHHBIE PE3YJIbTaThl, OLIEHHWBAs IOTPEUIHOCTh PE3YJIbTaTOB KOCBEHHBIX
U3MEPEHMUI;

MIPOBOAUTDH SKCIIEPUMEHTAIILHBIE NCCIIETOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH (3aBUCUMOCTD IIyTH
OT BpPEMEHM IpU PaBHOYCKOPEHHOM JBWXXEHMHM O€3 HayaJlbHOW CKOPOCTH, 3aBUCHUMOCTb CHJIbI TPEHHS
CKOJIb’KEHUSI OT CHJIbI HOPMaJbHOTO JaBJICHHUS, Mepuoja KoueOaHU MaTeMaTH4ecKoro MasTHUKA OT JJIMHBI
HUTH, ONpeJeNeHHe YCKOPEHUsI CBOOOJAHOIO MAaJEHUs, UCCIIEOBAaHUE M3MEHEHMs BEJIWYMHBI U HAIPaBICHUS
MHAYKIIMOHHOTO TOKA, 3aBHCHUMOCThH yIJla OTPa)KEHHUS CBETa OT YIJia MaJeHMs], YIrja MpeJoMIICHUs OT yria
[a/ICHUs] CBETOBOIO JIy4ya, MCCIEJOBAHHUE TPEKOB: M3MEPEHUE PHEPIUU YaCTHUIBI MO TOPMO3HOMY MyTH (IO
¢dotorpadusam)): COBMECTHO C yuuTeraeMm (HopMyIHpoBaTh 3a/1ady M FHIOTE3Y UCCIEI0BaHUs, CAMOCTOATEIbHO
IUTAHUPOBATh HCCIIEI0OBaHME, CaMOCTOSATENbHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, NPEACTaBIAThH
MOJIyYE€HHbIE 3aBUCUMOCTH (DU3MUECKMX BEJIMYMH B BHJE TAaOMUIl U TpaduKOB, OLIEHUBATH IOTIPEIIHOCTH,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM HUCCIIEI0BaHUS;

coOmro1aTh MpaBuiia 6€30MacHOro Tpy/aa mpu padbote ¢ 1adopaTopHEIM 000pYAOBaHUEM;

XapaKTepu30BaTh MPUHLUNBI JEHCTBHS  H3YYEHHBIX TMPUOOPOB, TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKHUX IPOLIECCOB C OMOPOH Ha MX OMUCaHHs (B TOM 4YHCIE: CHUIAOMETpP, JAaTYUKH TOJOKEHUS,
paccTOsIHUS U YCKOPEHHUs, paKkeTa, 3X0JIOT, OUKH, IEPUCKOTI, (poToanmapar, MUKPOCKOI, TE€IECKOI, ONTHUECKUE
CBETOBOJIbI, CIIEKTPOCKOI, TO3UMETp, Kamepa BuiabcoHa), MCHONB3ysS 3HAHHUS O CBOMCTBAX (PU3NYECKUX
SABJICHUA M HEoO0XoauMble (U3NYECKHE 3aKOHOMEPHOCTH, HCIOJb30BATh CXEMBbl U CXEMAaTHUHBbIE PUCYHKH
U3YYEHHBIX TEXHUYECKHX YCTPOMNCTB, H3MEPHUTENbHbIX NPUOOPOB M TEXHOJIOTHMYECKHUX IMPOLECCOB MpH
peleHNH yueOHO-TIPaKTHUECKUX 33/]a4, ONTHUYECKUE CXEMBI JIJIsl IIOCTPOEHUS M300paKeHUH B TNIOCKOM 3epKaiie
1 coOMparoIIel TUH3E,



INPUBOANUTH TIpUMEpPHl (HaXOIUTh HHGPOPMAIMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
(hU3UYECKUX 3HAHWI B TTOBCEAHEBHOM KU3HM JIJIs1 0OecTieueHrs] 0€30MacHOCTH MpH 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHS 3J0POBbS M COOIONEHUS HOPM SKOJIOTUYECKOTO TOBEICHUS B
OKpY>Kalolleu cpele;

OCYLIECTBIISATh TOUCK HMHPOpMAaUUU (U3UYECKOTO cojaepkaHuss B VIHTepHETe, CaMOCTOSATENBHO
(dbopMynupys IOUCKOBBIHN 3alpoC, HAXOAUTH MYTH ONpPEAETCHUS JOCTOBEPHOCTH MOIyYeHHOM nH(pOpMaluu Ha
OCHOBE UMEIOIIMXCS 3HAHUU U IOIIOJTHUTENbHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TMPHU BBINOJHEHUU YYEOHBIX 3aJaHUM HAyYHO-TIOMYJSPHYIO JIMTEPATypy (PU3NYECKOTrO
COJIep’KaHusl, CIIpaBOYHBbIE MaTepuasibl, pecypcbl ceTu HTepHeT, BiageTh NpuéMaMu KOHCIEKTHPOBAHMS
TeKcTa, Mpeodpa3zoBaHusl HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE MH(OPMAIMHM W3 HECKOJIBKUX
HUCTOYHUKOB  (U3UYECKOTO  COAEpkKaHMs, MyOJMYHO MPEACTABIATH  PE3ylIbTaThl MPOEKTHOM WU
HCCIIEA0BATEIBCKON JEATEIbHOCTH IIPU 3TOM TI'PaMOTHO HCIIOJIB30BaTh W3Y4YCHHBIM ITOHATUHHBIN ammapar
U3y4aeMoro paszaena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHE Mpe3eHTAlMe ¢ Yy4€TOM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

No HanmveHnoBanmue KomuuecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE)

1/ pa3ziesioB U TEM Beero ||| Konrponshsie||| [paktuueckue 00pa3oBaTeNbHBIC PECYPCHI

[IPOrPaMMBI paboThI paboThI

Pa3nes 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MHUpa

H ®dusnka — HayKa o ‘ 2 ‘ ‘ | ‘ ‘ bubnnoreka IIOK
npupoe https://m.edsoo.ru/

M ®dusznueckue ‘ 4 ‘ ‘ ‘ ‘ 2 ‘ bubmuorexa [JOK
BEJIMYMHBI https://m.edsoo.ru/

M EcrecTBeHHO-Hay4YHBIN ‘ 2 ‘ ‘ | ‘ 1 ‘ bubnmnorexka HOK
METO/I TO3HAHHUS https://m.edsoo.ru/

Hroro mo pasneny 8 3

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBa

2.1 | ‘CTpOCHI/Ie BEIIECTBA | ‘ 2 ‘ ‘ | ‘ 1 ‘ bu6mmoreka [IOK

https://m.edsoo.ru/

@ JBr>xeHue ‘ 4 ‘ ‘ ‘ ‘ ‘ bubmmorexa [JOK
U B3aUMOJICHCTBHUE https://m.edsoo.ru/
YaCTHI] BEIICCTBA

@ ArperarHble ‘ 1 ‘ ‘ ‘ ‘ ‘ bubnuoreka [JOK
COCTOSIHHS BEIIIECTBA https://m.edsoo.ru/

Hroro no pazneny 7 1

Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej

3.1 ||| Mexannueckoe 10 1 bu6nuoreka [IOK
JIBHKEHUE https://m.edsoo.ru/

@ Wuepmus, macca, ‘ 9 ‘ ‘ 1 ‘ ‘ 15 ‘ bubnuotexa [JOK
IUIOTHOCTH https://m.edsoo.ru/

‘3.3| Cuna. Bunp! cun ‘ 15 ‘ ’ 1 ‘ ‘ 2 ‘ bu6nuoreka [IOK

https://m.edsoo.ru/
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Uroro no pazneny 34 2 4,5
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
4.1 ||| daBnenue. [lepenaua 5 1 bubmmoreka [IOK
JIaBJICHUS TBEPABIMU https://m.edsoo.ru/
TEJIaMU, KHUIKOCTSIMH
U razamu
‘4.2 | JlaBIIeHHE KUIKOCTH ‘ 6 ‘ ‘ ‘ ‘ | bu6nmoreka [IOK
https://m.edsoo.ru/
4.3 ||| AtmocdepHOE ‘ 5 ‘ | | ‘ 1 | bubmumoreka [IOK
JIaBJICHUE https://m.edsoo.ru/
4.4 ||| [eticTBuE KUIKOCTH U ‘ 12 ‘ ‘ 1 ‘ ‘ 2,5 ‘ bu6nmoreka [IOK
ra3a Ha OTrpy>KEHHOE https://m.edsoo.ru/
B HUX TEJIO
Uroro no pazueny 28 1 4,5
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
5.1 | ‘Pa60Ta Y MOIITHOCTH | ‘ 6 ‘ ‘ | ‘ ‘ bubnnoreka IIOK
https://m.edsoo.ru/
‘5.2 | ‘HpOCTHe MEXaHU3MBbI ‘ ‘ 8 ‘ ‘ ‘ ‘ 2 ‘ bubnmnoreka HOK
https://m.edsoo.ru/
5.3 ||| Mexannueckas ‘ 5 ‘ ‘ 1 | ‘ ‘ bubnnoreka IIOK
SHEPTHsI https://m.edsoo.ru/
Hroro no paszneny 19 1 2
Pa3nea 6. [loBTopuTe1bHO-0000 110U MOAYJIb
6.1 ||| IToBTOpHTETHHO- 6 ‘ ‘ bubnnoreka IIOK
00001 MOTYITh https://m.edsoo.ru/
Hroro no pazneny 6
OBILIEE KOJIMYECTBO 102 4 15
YACOB I10 ITPOTPAMME
8 KUIACC
Ne HaumenoBanue KonnuecTBo yacos DnexTpoHHbIE (ITUPPOBLIE)
n/n | paspenoBuTeM | Beero | Kontponbhsie | [IpakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
IIPOrpaMMBbI paboThI paloThI
Paspnen 1. TenyioBble siBaeHUs!
1.1 | Crpoenue u 6 bubnnorexa [JOK
CBOICTBa BeIIECTBA https://m.edsoo.ru/
1.2 | TenoBeie 33 1 3,5 bubmuoreka [JOK
MIPOLIECCHI https://m.edsoo.ru/
Wroro mo pazneny 39

Pa3ned 2. DiieKTpuYecKHe M MATHUTHBIC SIBJICHHSA

2.1 | DnexTpudeckue 9 0,5 bubmuoreka [JOK
3apsizibl. https://m.edsoo.ru/
3apspKeHHBIE Tea
U UX
B3aMMO/ICHCTBUS

2.2 | IlocTossHHBIM 31 1 7 bu6nmoreka [JOK
AIIEKTPUIECKUH TOK https://m.edsoo.ru/

2.3 | MaruuTHbIe 11 2 but6mmoreka [{OK
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SIBIICHHSI https://m.edsoo.ru/
2.4 | DnekTpoMarHuTHas 8 1 1 bubnuorexa [IOK
WHTYKIIHS https://m.edsoo.ru/
Wroro mo paszneny 59
Pasznen 3. [loBropuTe/ibHO-0000 AN MOYJIb
3.1 | IloBTOpHUTEIHHO- 4 bubmumorexa [IOK
0000 IIarOIIIHIA https://m.edsoo.ru/
MOJTYJTb
Wroro no pazneny 4
OBIIEE 102 3 14
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME
9 KJIACC
Nen/m | HawmmenoBanue KosmyecTBo yacoB OnexTpoHHbIE (IIPPOBHIE)
pasnenoB u teM | Beero | Kontposbhbie | ITpakTudecku o0pa3oBaTenbHbIE PECYPCHI
IPOTPAMMBI paboThI e paboThI
Pa3zpen 1. Mexann4yeckue siBJICHUSA
1.1 MexaHn4eckoe 34 1 3 bubmuoreka [JOK
JIBUOKCHUE https://m.edsoo.ru/
U CIIOCOOBI €ro
OIIMCaHUS
1.2 B3aumopeiictBue 20 3 bubmuoreka [JOK
TeI https://m.edsoo.ru/
1.3 3aKOHbI 16 1 2 bubmuoreka [JOK
COXpaHEHHUSI https://m.edsoo.ru/
Wroro no pazneny 70
Paznen 2. Mexannyeckue Kojed0aHusi M1 BOJTHbI
2.1 MexaHnndeckue 7 2,5 bu6nmoreka [JOK
KoJieOaHus https://m.edsoo.ru/
2.2 MexaHnndeckue 8 2,5 bu6mmoreka [JOK
BOJIHBI. 3BYK https://m.edsoo.ru/
Hroro no paszneny 15

Pa3nen 3. DjIleKTPOMAarHUTHOE MOJIe U YJIEKTPOMATHUTHBIE BOJIHBI

3.1 DIEeKTPOMarHuTHO 6 bubnuotexa [JOK
e rnoJse u https://m.edsoo.ru/
DJIEKTPOMATHUTHBI
€ BOJIHBI

Wroro mo pazneny 6

Paznen 4. CBeToBbI€ IBJIEHUS

4.1 3aKOHBI 6 1 bu6mmoreka [IOK
pacrpocTpaHeHHs https://m.edsoo.ru/
cBeTa

4.2 JInH3BI 6 3 bu6nmoreka [JOK
U ONITHYECKUE https://m.edsoo.ru/
npubOopHI

4.3 Paznoxxenue 2 bu6mmoreka [JOK

Oesoro ceera
B CIIEKTP

https://m.edsoo.ru/
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Uroro no pazneny

14

Pa3gen 5. KBaHTOBLIE IBJICHUSA

51 Hcnyckanue u 3 0,5 bu6mmoreka [JOK
MOTJIONICHHUE CBETa https://m.edsoo.ru/
aTOMOM

5.2 Crpoenue 5 1 bubmuorexa [IOK
ATOMHOTO si/Ipa https://m.edsoo.ru/

5.3 SnepHble peakuu 7 1 bubnmoreka [JOK

https://m.edsoo.ru/

Wroro no pazueny 15

Pa3ned 6. IloBTopuTe1bHO-0000 1IAI0IIM I MOAYJIb

6.1 MexaHn4ecKue 6 3 bu6mmoreka [JOK
SIBIICHUS https://m.edsoo.ru/
(MOBTOPUTENBHHO-
o0o0maro it
MOJYJIb)

6.2 TermoBbie 3 bu6mmoreka [IOK
SIBJICHUS https://m.edsoo.ru/
(IOBTOPUTEIBHO-
00001IaronHi
MOJ1yJIb)

6.3 DJIEKTPOMarHUTHBI 3 bubnnoreka [JOK
€ SIBJICHHSI https://m.edsoo.ru/
(TIOBTOPHUTENBHO-
o0o0maron it
MOJTYJIb)

6.4 CeToBBIC 1 bubnuorexa [JOK
SIBJICHUS https://m.edsoo.ru/
(IOBTOPUTENBHO-
o0o0bmarommit
MOJyJIb)

6.5 IToBTOpPHUTENBHO- 3 bu6nuorexa [IOK
o0o0nIaroImmit https://m.edsoo.ru/
MOJTyJIb

Wroro mo pazneny 16

OBIIEE KOJIMYECTBO 136 22,5

YACOBIIO

I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KommuecTBo yacos ONeKTPOHHbIE
/o Bcero | Kontponbubie | Ilpaktuyeckue 1 poBbIe
paboTsl paboTHI o0Opa3oBaTenbHbIC
pecypchl

1 ®u3nka — HayKa o 1 bubnnoreka [JOK
npupoje. SBneHus https://m.edsoo.ru/
TIPUPOJIBI

2 dusnueckue SBICHHS 1 bu6nmoreka [JOK

https://m.edsoo.ru/
3 du3ndecKrue BEIUYNHBL. 1 bu6nmoreka [JOK

Pa3mepHOCTS.

https://m.edsoo.ru/
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dusngeckue TpudOPHI.
ITorpemnocTtu npu
IPSIMBIX U3MEPEHUSIX

4 JIP «Onpenenenue 1eHbl bubmumorexa [IOK
JICJICHUST TPHOOpay» https://m.edsoo.ru/

5 JlaboparopHas pabota bubmmoreka [JOK
"U3mepenune o0béMa https://m.edsoo.ru/
J)KUJIKOCTH U TBEPIIOTO
Tena"

6 JlaboparopHas paboTa bubnmoreka [JOK
"OnpeeneHre pa3MepoB https://m.edsoo.ru/
MaJIbIX Tel. MeTon
psanoB"

7 MeToab! HayqdHOTO bubmmorexa [IOK
no3Hanus. Onucanue https://m.edsoo.ru/
bu3nUecKux SBICHUNA C
TIOMOIIIBIO0 MOJICIICH

8 CP «®Dusuka u &€ poib B bubnuorexa [JOK
MIO3HAHUU OKPYKAIOIIETO https://m.edsoo.ru/
MHUPa

9 CTpoeHue BellecTBa. bu6mmoreka [JOK
OIIBITEI, JOKA3BIBAIOIIHE https://m.edsoo.ru/
JIMCKPETHOE CTPOCHUE
BEIICCTBA

10 | JIabopaTtopHas pabota bubnuorexa [JOK
"OreHka 1uamMeTpa https://m.edsoo.ru/
aToma METOJIOM PsiIoB (C
UCTIOJIb30BaHUEM
dororpaduii)"

11 JIBr>KeHre yacTUIl bubmuoreka [JOK
BerectBa. quddysus. https://m.edsoo.ru/
bpoyHoBcKkoe nBHKEHHE

12 OO0bscHeHNE bu6mmoreka [IOK
OpOYHOBCKOTO JIBUKEHUS https://m.edsoo.ru/
u qubdy3un"

13 B3aumoneiicTBue yacTHiIl bu6nmoreka [JOK
BEILIECTBA: MPUTSKCHUE U https://m.edsoo.ru/
OTTAJIKMBAHUE.

14 | ArperarHble COCTOSIHUS bubnuorexa [JOK
BeniecTBa. OcoOeHHOCTH https://m.edsoo.ru/
arperaTHbIX COCTOSIHUI
BOJIBI

15 | O6o6mieHme MO pasaeny bubnuotexa [JOK
«[lepBoHauaILHBIC https://m.edsoo.ru/
CBEJICHHSI O CTPOCHHH
BEIIECTBA

16 MexaHndeckoe bu6mmorexa [IOK
neuxenue. [1yTh, https://m.edsoo.ru/
TpaeKTOpHs,
nepeMenieHue.

17 | PaBHOMepHOE U bubnuorexa [IOK

HEpaBHOMEPHOE

https://m.edsoo.ru/
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nBrxkeHrne. CKOpoCTb.

18 | HaxoxmeHue CKOpOCTH, bubnmoreka [JOK
IyTH U BPEMEHH IIPH https://m.edsoo.ru/
pPaBHOMEPHOM
MPSAMOJIMHEITHOM
JIBHKCHUH

19 | JIaGoparopnas pabota 1 bubmuorexka [JOK
"OnpeneneHne CKOPOCTH https://m.edsoo.ru/
PaBHOMEPHOTO JBMKECHUS
1y3bIpbKa B xKHUAKoCTH"

20 | I'paduxu bubmuorexka [JOK
PSIMOJTMHEHHOTO https://m.edsoo.ru/
PaBHOMEPHOTO
JIBKCHMUSI.

21 | Pemenue rpaduyueckux bubmuorexa [JOK
3aja4 1o TemMe https://m.edsoo.ru/
"PaBHOMEpHOE
IIPSAMOJIMHENHOE
nBmxenue"

22 | CpenHsisi CKOPOCTb. bubmmorexa [IOK
Pewienue 3amau o TeMe https://m.edsoo.ru/
"Pacuer cpenneit
ckopocTH"

23 OTHOCHUTEHHOCTD bubmuoreka [JOK
nBxenusa. Croxenue https://m.edsoo.ru/
CKOpOCTEH Ipu
napajuieIbHOM
JIBHKCHUH

24 | PemeHue 3a1a4 1o TeMe bubmuoreka [JOK
«MexaHmuKa. https://m.edsoo.ru/
PaBHOMEpHOE
JIBUKCHHE)

25 | CP no temMe «MexaHHKA. bubmuoreka [JOK
PaBHOMeEpHOE https://m.edsoo.ru/
JIBUKCHHC)

26 | SIBieHuE MHEPLMH. bub6nuorexa [IOK
3aKOH WHEPIHH https://m.edsoo.ru/

27 BsaumonelicTBue Ten Kak 0,5 bu6mmoreka [JOK
NpUYMHA U3MCHEHHSI https://m.edsoo.ru/
ckopoctH. "Habmronenue
W3MEHEHUS CKOPOCTH
MIPU B3aUMOJICHCTBUU
Ten"

28 | MueptHOCTH. Macca Tena bubmuorexa [IOK
KaKk Mepa HHEPTHOCTH https://m.edsoo.ru/
Tea npu
MOCTYTATeIILHOM
JIBUKEHUH

29 [TmoTHOCTH BemiecTBa bu6mmorekxa [IOK

https://m.edsoo.ru/

30 | JlaboparopHas paboTa 1 bubmmoreka [JOK

"Onpenenenne

https://m.edsoo.ru/
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TUIOTHOCTH TBEPAOTO
Tenaa"

31 Pemenue 3amay 1o teme bu6mmoreka [JOK
" IInoTHOCTH BemecTBa" https://m.edsoo.ru/

32 CMecH U CILIaBBI. bu6mmoreka [JOK
[ToBepxHOCTHast https://m.edsoo.ru/
JIMHEWHAs MJIOTHOCTh

33 | [loaroroBka k bubmmoreka [JOK
KOHTPOJIBHOH paboTe 1o https://m.edsoo.ru/
Teme "®u3nka — Hayka
0 TIPHpPOJIE.

IIepBoHavanbHbIE
CBeJIeHUs1 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU
BelecTBa. Mexanuka"

34 | KonTponpHas paboTa 1o bubmmoreka [JOK
teme "®dusznka — Hayka https://m.edsoo.ru/
0 MPUPOJIE.

[TepBoHauaNIbHBIC
CBEJICHHSI 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU
BemecTra. Mexanuka"

35 Cuna. EquHALBI CHIBL bu6mmoreka [JOK
W300paxkeHue CHIIBL. https://m.edsoo.ru/

36 | SIBiIeHME TATOTCHUS. bubmuoreka [JOK
Cuna tsokectu. CBsi3b https://m.edsoo.ru/
MEXy CHIION TSHKECTH U
MacCcoM Tela.

37 | U3obpaxenue cui. bubmmoreka [JOK
Pemenne 3amau mo reme https://m.edsoo.ru/
"OnpeneneHune CHIbI
TsKEeCTH"

38 | Cua ymipyroctu. 3akoH bubmmoreka [JOK
I'yka. https://m.edsoo.ru/

39 | Bec Tema. HeBecomocCTs. bubmmoreka [JOK

https://m.edsoo.ru/

40 | U3mepeHue cuiL. bubmmoreka [JOK
Junamometp https://m.edsoo.ru/

41 Pemenue 3agau mo reme bu6mmoreka [IOK
"Cuna ynpyroctu. Bec https://m.edsoo.ru/
Tena”

42 | JJaboparopHas paboTta bub6nuorexa [IOK
"OMNbITHL, https://m.edsoo.ru/
JEMOHCTPHUPYIOIINE
3aBHCHMOCTH
pacTsoKeHuUs
(tedopmaniun) Npy>KUHBI
OT MPUIIO)KEHHOU CUJTBI"

43 Cuna tpenus. Buasl bubmuorexa [JOK
TPEHUsl. https://m.edsoo.ru/

44 | Tpenue B npupoae, ObITy bubnuorexa [IOK

N TEXHHUKE.

https://m.edsoo.ru/
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45 CloXXeHHe CHUlL. bu6mmoreka [IOK
PaBHOpCICTBYIOAS https://m.edsoo.ru/
cuIIa

46 | Pemenue 3ama4 o teme bubnmoreka [JOK
"B3auMoaencTBue Tel. https://m.edsoo.ru/
Cubl B MexaHuKe"

47 | JlabopaTtopHas pabora bubmuorexka [JOK
"OMbITHL, https://m.edsoo.ru/
JIEMOHCTPHPYIOIIIHE
3aBUCHMOCTD CHJIBI
TPEHHSI CKOJILKCHHS OT
CHJIBI JIaBJICHUS U
xXapakTepa
COTIPUKACAIOIIUXCS
MOBEPXHOCTEM"

48 | Pemenue 3aaa4 1o Teme bubnmoreka [JOK
"B3auMoaeicTBUE TEN. https://m.edsoo.ru/
Cuel B MexaHUKe"

49 | KoHTposbHas paboTa 1mo bubnnoreka [JOK
teme "B3aumoeiicTBue https://m.edsoo.ru/
ten"

50 JlaBiieHne TBEPABIX Tl bubnuorexa [JOK

https://m.edsoo.ru/

51 | Ypok-uccienoBanue bubnuotexa [JOK
«Croco0bl yMEHbILIEHUS https://m.edsoo.ru/
Y YBEITUYCHUS JaBICHUS
TBEPIOTO TEIa»

52 Pemenue 3amau pemeHue bu6mmoreka [JOK
3aja4 Ha pacuéT https://m.edsoo.ru/
JABJICHUS TBEPABIX TEJ.

53 JlaBiieHune KuaKocTen u bubnuotexa [JOK
ra3os. https://m.edsoo.ru/

54 | Ilepenaua gaBieHus bubnuoteka [JOK
SKHIKOCTSIMHU U Ta3aMH. https://m.edsoo.ru/
3akoHn [lackans
[THeBMaTnueckue
YCTPOMCTBA

55 Pacuér naBiaenus bu6mmoreka [JOK
JKAJIKOCTH Ha JTHO U https://m.edsoo.ru/
CTEHKH COCy/a.
3aBHCUMOCTD JIaBJICHHS
KUAKOCTU OT TITyOUHBI.

I'mapocraTnyecknii
napajiokc

56 Pemienue 3anau mo reme bubmuoreka [JOK
«JlaBneHue XUAKOCTEH U https://m.edsoo.ru/
Ta30B»

57 | CP «JlaBneHue TBEPABIX bubmuorexa [IOK
TEJ, KUIKOCTEN U Ta30B)» https://m.edsoo.ru/

58 | Coobmaromyecst COCy/Ibl. bubnmoreka [JOK

https://m.edsoo.ru/

59 | lMuapasnwueckumii mpecc. bubnuorexa [JOK
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60 | MaHOMETpBHL. bubnmoreka [JOK
[ToprHeBoi https://m.edsoo.ru/
JKUJIKOCTHBIN HacoC.

Hcnonp30BaHue BRICOKHX
JIaBJICHUH B
COBPEMEHHBIX
TEXHOJIOTHUSIX.

61 | Atmocdepa 3emiu u bubmuorexa [JOK
NPUYHHEI €€ https://m.edsoo.ru/
CYIIIECTBOBAHHSI

62 | Ypok-uccienoBaHue 1 bubnmoreka [JOK
"ITposiBiieHUE TEHCTBUS https://m.edsoo.ru/
aTMochepHOro
naBieHus"

63 | Usmepenue bubmmoreka [JOK
aTMoc(epHOro JaBJICHHS. https://m.edsoo.ru/
OneiT Toppuuennu

64 3aBUCUMOCTh bubmuoreka [JOK
aTMOC(EpHOTO JIaBJICHUSI https://m.edsoo.ru/
OT BBICOTHI HaJ| YPOBHEM
mopsi. [Ipubopsr aiist
U3MEPCHUS
aTMoc(hepHOTro TaBICHHUS

65 | bapomerp-anepowu. bubnuoreka [JOK
ATmocdepHoe naBieHue https://m.edsoo.ru/
Ha Pa3JIMYHbIX BHICOTAX

66 Brrrankusaromas cuia. 0,5 bu6mmoreka [JOK
HccnenoBanue https://m.edsoo.ru/
"DKCepUMEHTAILHOE
0oOHapyXeHHUE TeUCTBUS
JKUJKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX
Teno"

67 | 3akoH Apxumena. bubnuoteka [JOK

https://m.edsoo.ru/

68 Pemenne 3amau no reme bubmuoreka [JOK
"3akoH Apxumena" https://m.edsoo.ru/

69 | JlaboparopHas paboTa 1 bubmmoreka [JOK
"OnpeneneHue https://m.edsoo.ru/
BBITATKABAIOIIEH CHITBI,

JIEUCTBYIOLLEH HA TEJIO,
MOTPYKCHHOE B
SKUIKOCTR"

70 | [InaBanue Ten bubnmorexa [JOK

https://m.edsoo.ru/

71 | Jlaboparopnas pabota 1 bubmuorexa [JOK

"UccnemoBanue
3aBHCHMOCTH Beca Tea B
BOJIe OT 00beMa
MIOTPY>KEHHOU B
JKHJIKOCTB YacTH Teja"

https://m.edsoo.ru/



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

72 BoznyxomnnaBanue. bu6mmoreka [IOK
[1naBanue cynoB https://m.edsoo.ru/

73 Pemenue 3amay 1o teme bu6mmoreka [JOK
"3akoH Apxumena. https://m.edsoo.ru/
VYcnoBus niaBanus ten'”

74 Pemienue 3anau 1o reme bubmuoreka [JOK
"JleiicTBHE KUIKOCTH U https://m.edsoo.ru/
ra3a Ha Iorpy>KeHHOE B
HUX TeJ0"

75 | loaroToBka k bubnmoreka [JOK
KOHTPOJIBHOH paboTe 1o https://m.edsoo.ru/
teme "JlaBnenue
TBEPJIBIX TEJ, KHUIKOCTEH
1 ra3oB"

76 O000111EeHE 110 TEME bu6mmoreka [JOK
"JlaBJIeHHE TBEPBIX TE, https://m.edsoo.ru/
JKAIKOCTEN U ra3os"

77 | KonTponbHas paboTa mo bubmmorexa [IOK
teMe "JlaBnenue https://m.edsoo.ru/
TBEPJABIX TN, KUIKOCTEH
Y razoB"

78 | Mexanmnueckas paboTa bubnmoreka [JOK

https://m.edsoo.ru/

79 Pemenue 3amay Ha bu6mmoreka [JOK
orpeJiesicHrue paboThl https://m.edsoo.ru/

80 MouHocTs bu6mmoreka [JOK

https://m.edsoo.ru/

81 Pemenue 3amay Ha bu6mmoreka [JOK
orpesencHue paboThl U https://m.edsoo.ru/
MOIIHOCTH

82 | PabGora cuitbl TSDKECTH U bubnuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/

83 Pemenne 3amau o reme bubmuoreka [JOK
"PaboTa CHIIbI TSXKECTH U https://m.edsoo.ru/
CuJIbl TpeHus"

84 | IlpocTble MEXaHU3MBI. bub6nuorexa [IOK
Ppruar. https://m.edsoo.ru/

85 | Mowmenr cuisl. [IpaBuio bub6nuorexa [IOK
MOMEHTOB https://m.edsoo.ru/

86 Pemenns 3amaq Ha bubmuoreka [JOK
PaBUJIO MOMEHTOB. https://m.edsoo.ru/

87 | JlaboparopHas paboTa bubnuotexa [JOK
"U3yueHue ycaoBus https://m.edsoo.ru/
PABHOBECHSI pbIUara.

88 bnoku. "3om0Toe bubmuoreka [JOK
NpaBUIIO" MEXaHHUKH. https://m.edsoo.ru/

89 | Ypok-koHbpepeHIHs bubmuorexa [IOK
"TIpocThie MEXaHU3MBbI B https://m.edsoo.ru/
OBITY, TEXHHUKE, JKUBBIX
opranuzmax"

90 | Koapumment bub6nuorexa [IOK

MOJE€3HOTO IeHCTBUS

https://m.edsoo.ru/
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MIPOCTHIX MEXaHU3MOB

91 | JlaboparopHas paboTa 1 1 bubnmoreka [JOK
"Onpenenenne KITJ] https://m.edsoo.ru/
HAKJIOHHOM MJIOCKOCTH.

92 CP 1o Teme «Pabora. 1 bu6mmoreka [JOK
MorHocTb. [IpocThie https://m.edsoo.ru/
MEXaHU3MbD»

93 | MexaHuueckas YHEprusl. 1 bubmmoreka [JOK
Kunerndeckas u https://m.edsoo.ru/
MOTCHIIMATIbHAS SHEPTUS

94 | 3akoH coxpaHEeHUs 1 bubmuorexka [JOK
MEXaHHYECKOH SHEePTUn https://m.edsoo.ru/

95 IToxaroroBska k 1 bu6mmoreka [JOK
KOHTPOJIBHOHM paboTe 1o https://m.edsoo.ru/
teme "Pabora u
MOIIIHOCTb. DHeprus"

96 | KonTpoapHas paboTa 1o 1 1 bubmmoreka [JOK
teme "Pabota u https://m.edsoo.ru/
MOIIIHOCTb. DHeprus"

97 Pabora ¢ Tekctamu 1o 1 bubmuoreka [JOK
Teme "MexaHndeckoe https://m.edsoo.ru/
nBmxenue"

98 | Pabora ¢ TekcTamu 1o 1 bubnmoreka [JOK
teme "CtpoeHue https://m.edsoo.ru/
BemecTna”

99 Pabora ¢ TekcTamu o 1 bubmuorexa [JOK
teme "Cuitbl B ipupoje” https://m.edsoo.ru/

100 | PabGora ¢ TekcTamu 110 1 bubmuoreka [JOK
teme "JlaBieHue https://m.edsoo.ru/
TBEPABIX TEJ, KUIKOCTEU
1 Ta3oB"

101 | PabGora ¢ TekcTamu 110 1 bu6mmoreka [JOK
teme "DHeprus” https://m.edsoo.ru/

102 | PabGora ¢ TekcTamu 110 1 bu6mmoreka [JOK
teme "[IpocTeie https://m.edsoo.ru/
MEXaHU3MBbI'"

OBIIEE KOJIMYECTBO 102 4 15

YACOB I10 ITPOTPAMME

8 KJIACC

No Tema ypoka KonunuecTBo yacos DIEKTPOHHBIE
n/m Bcero | KontpomnbHbIe [IpakTrHueckue uudposbie
paboTsI paboTsI o0Opa3oBaTenbHbIC
pecypcehl
1 OCHOBHBIE TIOJIOKEHUS 1 bubmuoreka [JOK

MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU U
WX ONBITHBIC

https://m.edsoo.ru/
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TTOATBEPKICHUSI

2 Macca u pa3mep aToMOB bubnuorexa [IOK
Y MOJICKYIT https://m.edsoo.ru/

3 Monenu TBepAOro, bubnmoreka [JOK
KHUJKOTO https://m.edsoo.ru/
ra3zoo0pa3zHoro
COCTOSIHUH BEIECTBA

4 Kpucrannuueckue u bubmuorexa [IOK
amopueie Tena. I'paden. https://m.edsoo.ru/
ITonyuyenue
MCKYCCTBEHHBIX aJIMa30B.

5 CmauuBanue u bubmmoreka [JOK
KaIMHJUTSIPHOCTD. https://m.edsoo.ru/
IToBepxHOCTHOE
HATSDKCHUE

6 TemmoBoe pacmupenue u bubmmoreka [JOK
CKaTHe https://m.edsoo.ru/

7 TeruioBo€e IBUKEHUE. bu6mmoreka [JOK
Temnepatypa https://m.edsoo.ru/

8 TemmepaTypHbIe Kb bubnuoreka [IOK

https://m.edsoo.ru/

9 BuyTpenHnss sHeprust u bubnnoreka [JOK
CoCcOOBI €€ N3MEHEHHMSI https://m.edsoo.ru/

10 Bupl Teronepenaun. bu6mmoreka [JOK
TeruionpoBoIHOCTS. https://m.edsoo.ru/
Hcnons3oBanue
TEIUIOBBIX CBOMCTB
BEIIECTB M MAaTEPUAJIOB B
TeISIX
9HEeprocOepereHus

11 | Komn4uecTBO TETUIOTHI. bu6mmoreka [IOK
VYV nenbHast TENI0EMKOCTh https://m.edsoo.ru/

12 | Pacuer xoau4ecTBa bu6mmorexa [IOK
TEMI0THI, HEOOXOUMOTO https://m.edsoo.ru/
JUTSL HarpeBaHUs TeJa U
BBIIETISIEMOTO UM TMIPH
OXJTKJICHUH.

13 | YpaBHeHHE TEIIOBOTO bub6nuorexa [IOK
Oananca. TerutooOmMeH u https://m.edsoo.ru/
TEIJIOBOE paBHOBECHE.
3akon HeroToHa—

Puxmana

14 | JlabopaTopHas pabota bubnuorexa [JOK
"UccnemoBanue sIBIEHUS https://m.edsoo.ru/
TErI000MeHa Ipu
CMEIIMBAHUU XOJIOTHOM
Y TOpsTY€il BOJBI"

15 | Pemrenwme 3amad mo Teme bu6mmorexa [IOK
"Termioo0MeH 1 https://m.edsoo.ru/
TEIJIOBOE paBHOBeCHE"

16 Pemenne 3agau ¢ bu6nmoreka [JOK

IMMPUMCHCHUCM

https://m.edsoo.ru/
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ypaBHEHHSI TEILIOBOTO
Oairanca.

17 | JlabopaTopHas paboTa 1 bubmuotexka [JOK
"OnpeneneHue yaeabHOU https://m.edsoo.ru/
TEMIOEMKOCTH
BelecTna. "

18 | DHeprus TormMBa. bubmuorexka [JOK
VY aenbHas TEmIoTa https://m.edsoo.ru/
CTOpaHMsI

19 | 3akoH coxpaHEHUS U bubnmoreka [JOK
MPEBPAIICHHS SHEPTUU B https://m.edsoo.ru/
MEXaHHYECKUX U
TEIUIOBBIX MPOIECCax

20 | IlnaBienue u bubmuoreka [JOK
OTBEp/ICBaHHE https://m.edsoo.ru/
KPUCTAITNICCKIX
BEIICCTB. Y JAenbHasI
TEIIOTA TUIABJICHUS.

21 Pewenue 3amay mo reme bu6mmoreka [JOK
"[TnaBneHue u https://m.edsoo.ru/
OTBEpJICBaHHE
KpUCTAIINYECKUX Ten"

22 | [InmaBnenue u bubmuorexa [JOK
OTBepjeBaHKE aMOP(PHBIX https://m.edsoo.ru/
TeJL

23 | Ilapoobpa3oBanue u bubnnoreka [JOK
KOH/ICHCAIHSI. https://m.edsoo.ru/
Hcmapenue

24 | Kunienue. Y nenpHast bubmuoreka [JOK
TEeIUIoTa https://m.edsoo.ru/
napooOpa3oBaHusl.
3aBUCHUMOCTh
TEMIIEPATYPHI KUTICHUS
OT aTMOC(EepHOTO
JTABJICHHUS.

25 Pemenne 3agay mo Teme bu6mmoreka [JOK
"TTapoobpa3oBanue u https://m.edsoo.ru/
Kunexue"

26 | Ypok-uccienoBaHue 1 bubmmoreka [JOK
"OOBscHEHHE https://m.edsoo.ru/
3aBUCHMOCTH
TEeMIIEePaTyphl KUTICHUS
OT JaBieHUS"

27 HacruimeHnHsii u bubmuoreka [JOK
HCHACBHIIIICHHBIH Tap. https://m.edsoo.ru/
Brnaxxnocts Bo3nyxa

28 | BraxxHOCTh BO3/IyXa U €€ 0.5 bubnmoreka [JOK

HU3MEpeHHe.
JlabopaTopHas pabota
"Onpenenenune
OTHOCHUTEIBHOU
BJIAKHOCTH BO3/yxa"

https://m.edsoo.ru/
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29 Pemtenue 3amay mo reme bu6mmoreka [IOK
"BnaxHocTs" https://m.edsoo.ru/

30 Pemtenue 3amay u ananus bu6mmoreka [JOK
CUTYaIUH, CBSI3aHHBIX C https://m.edsoo.ru/
SIBJICHUSIMU UCTIApEHUS U
KOHJICHCALIHH

31 | [lpumeHeHue ypaBHEHHS bubmuorexka [JOK
TEIUIOBOTO OanaHca mpu https://m.edsoo.ru/
W3MEHECHHUHU arperaTHoro
COCTOSIHHSI BEIIICCTBA.

32 | Ilpuanmmns paboThI bubmuorexka [JOK
TEIUIOBBIX JBUTATEJIEH https://m.edsoo.ru/

33 | [lapoBas TypOuHa. bubmuotexka [JOK
JIBUraTens BHYTPEHHETO https://m.edsoo.ru/
CrOpaHHus

34 | KII/[ rermmoBoro bubmmoreka [JOK
JIBUTATEIIs https://m.edsoo.ru/

35 Pewenue 3amay mo reme bu6mmoreka [JOK
"KIIJI TemioBoro https://m.edsoo.ru/
nBurareis"”

36 | Ypok-koHpepeHIHs bubnmoreka [JOK
"TeruioBbIE ABUTATENH U https://m.edsoo.ru/
3aIHATA OKPYKAOLIEH
cpeanl”

37 | Pemenune 3aad 1o teme bubnmoreka [JOK
«M3MeHeHHe arperaTHbIX https://m.edsoo.ru/
COCTOSIHUM BEILIECTBA

38 ITonroroBka k bu6mmoreka [JOK
KOHTPOJILHOM paboTe 1o https://m.edsoo.ru/
teme "TemnnoBsie
siBJieHUs. M3meHnenue
arperaTtHbIX COCTOSTHUI
BemecTsa"

39 | KonTpospHas paboTa o bub6nuorexa [IOK
teme "TerutoBsie https://m.edsoo.ru/
siBlieHus. M3meHenue
arperaTHbIX COCTOSTHHUI
BemecTna"

40 | Dmextpu3sanus Tei. JBa 0,5 bubmmoreka [JOK
poJia 3apsiioB. https://m.edsoo.ru/
"HccnemoBanue
CHO0CO00B Pa3IMUHBIX
BEILIECTB
Had3JIeKTPU30BBIBATHCS "

41 | B3zaumopneiicTBue bu6mmorexa [IOK
3apsSKEHHBIX TEJ. 3aKOH https://m.edsoo.ru/
Kynona

42 | DnexTpuyecKoe moe. bubnuorexa [IOK

Hampsixénnocts
WIEKTPUYECKOTO IOJIS.
[IpuHnnn cyneprno3unun
WIEKTPUUECKUX MOTIEH

https://m.edsoo.ru/
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43 | Hocurenmn bu6mmoreka [IOK
ANEKTPUUYECKUX 3aPSIOB. https://m.edsoo.ru/
JMCKPETHOCT.

DneMeHTapHBIN 3apsi.

44 | CtpoeHue aToMa bubmuotexka [JOK

https://m.edsoo.ru/

45 | 3aK0H COXpaHEHUS bubmuorexka [JOK
ANEKTPUYIECKOTO 3apsa https://m.edsoo.ru/

46 [IpoBoaHMKH, bu6mmoreka [JOK
TMBJICKTPUKU U https://m.edsoo.ru/
MIOJIYIPOBOTHUKH

47 | Ypok-koH(DepeHIHs bubmmoreka [JOK
"DeKkTpu3anus B https://m.edsoo.ru/
MMOBCETHEBHON KU3HU"

48 Pemenue 3amay mo reme bu6mmoreka [JOK
"3aKOH COXpaHEeHUs https://m.edsoo.ru/
ANEKTPUYECKOTO 3aps/a.

HanpsixkénnocTtb
3JIEKTPUYECKOT0 1moJis"

49 | DIeKTpUYeCKHid TOK. bubmmoreka [JOK
Hcrounuku https://m.edsoo.ru/
AJIEKTPUYECKOTO TOKA

50 | DuekTpuYecKuii TOK B bubmmoreka [JOK
MeTa/uIax https://m.edsoo.ru/

o1 DNEeKTPUUYECKHI TOK B bubnmoreka [JOK
JKUIKOCTSX Y razax https://m.edsoo.ru/

52 | DnekTpuuecKas 1enb. bubmmoreka [JOK
DneKTpuuecKas cxema. https://m.edsoo.ru/
Hanpasnenune Toka.

53 | Cuna Toka. AMIepMeTp bu6nuorexa [IOK

https://m.edsoo.ru/

54 | DnekTpuyeckoe bub6nuorexa [IOK
HanpsbkeHue. BoibTmerp https://m.edsoo.ru/

55 | JlaGopatopHas pabota bu6nuorexa [IOK
"COOopKa ¥ UCIIBITAHHE https://m.edsoo.ru/
ANEKTPUUYECKON 1IeTIn
TTOCTOSTHHOTO TOKa"

56 | DnekTpuyeckoe bub6nuorexa [IOK
CONPOTHUBIICHUE. https://m.edsoo.ru/
Y nensHoe
COIIPOTHBIICHHUE

57 | 3aBHCHUMOCTH CHJIBI TOKA bubnuotexa [JOK
OT HamnpspKeHus. 3aKOH https://m.edsoo.ru/
Oma i1 yyacTka 1enu

58 | JlaGopatopHnas pabora bubnuorexa [IOK

"UccaeqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3
pe3ucTop, ot
HaprDKeHI/ISI Ha
pe3ucrope u
COHpOTI/IBHeHI/IS[

https://m.edsoo.ru/
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pesucropa’

59 | Pemenue 3aad o reme bubnmoreka [JOK
"DIeKTPUIECKOe https://m.edsoo.ru/
COINPOTHBIICHUE.

VneapHOE
COIIPOTHBIIEHUE"

60 Pemtenue 3amay mo reme bu6mmoreka [JOK
"3akon Oma" https://m.edsoo.ru/

61 ITocnenoBarensHOE bu6mmoreka [JOK
COCIUHEHUE https://m.edsoo.ru/
MIPOBOJTHUKOB

62 | [lapamrensHOE bubmmoreka [JOK
COETMHEHUS https://m.edsoo.ru/
MIPOBOTHUKOB

63 Pemenue 3amay mo reme bu6mmoreka [JOK
"[TocneqoBarebHOE U https://m.edsoo.ru/
napauieIbHOe
COCITUHEHUS
MPOBOJTHUKOB"

64 | Pemenue 3ama4 Ha bubmmoreka [JOK
CMELIAHHOE COENUHEHHUE. https://m.edsoo.ru/

65 | Jlaboparopnas paboTa bubnunoreka [JOK
"IIpoBepka mpaBuia https://m.edsoo.ru/
CIIO’KEHUSI HAIIPSDKEHUIA
IIPH MTOCJIEIOBATEIIEHOM
COCJIMHEHUH JIBYX
pe3ucTopon”

66 | Jlaboparopnas paboTa bubnnoreka [JOK
"TIpoBepka mpaBuIIa st https://m.edsoo.ru/
CHWJIBI TOKA MIPH
napajuIeIbHOM
COEIMHEHUH PE3UCTOPOB"

67 | Pemenue 3amaq Ha bubmmoreka [JOK
npUMeHeHHe 3akoHa OMa https://m.edsoo.ru/
TUTSL Pa3IM9IHOTO
COETMHEHUS
ITPOBOTHUKOB

68 | OJIC u BHyTpeHHee bub6nuorexa [IOK
COIPOTHUBIICHHE https://m.edsoo.ru/
MCTOYHUKA TOKA. 3aKOH
Oma 151 IOJTHOM TeTH

69 Pemenne 3agay mo Teme bu6mmoreka [JOK
"3/1C, BHYTpeHHEe https://m.edsoo.ru/
COTMPOTUBIICHUE
HWCTOYHHKA TOKA. 3aKOH
OmMa 11 ToIHOM nenu"

70 | JJabopaTopHas pabora bubmuorexa [JOK
"Onpenenenue DJIC u https://m.edsoo.ru/
BHYTPEHHETO
COTIPOTUBIICHUS
HMCTOYHHKA TOKA"

71 | IlpaBuna Kupxroda. bubnuoreka [IOK
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72 | Pemenue 3a1a4 ¢ bubmuoreka [JOK
MPUMEHEHHEM ITPaBHIIa https://m.edsoo.ru/
Kupxroda.

73 Ypok-uccnenoBanue bu6mmoreka [JOK
"HN3yueHue BOJIbT- https://m.edsoo.ru/
aMITepHBIX
XapaKTePUCTHK
HEJIMHEHHBIX 3JIEMEHTOB"

74 | PaboTa 3JeKTpUIeCKOro bubmmorexa [IOK
TOKa. MOILIIHOCTH https://m.edsoo.ru/
ANEKTPUYECKOTO TOKA

75 | JJaboparopnas pabota bubmuotexka [JOK
"Onpenenenue padboOTh U https://m.edsoo.ru/
MOIITHOCTH
AJIEKTPUYECKOTO TOKa"

76 3akon J[xoynsa-Jlenua. bubmuoreka [JOK
[Morpeburenu https://m.edsoo.ru/
AJIEKTPUUECKOTO TOKA.

Kopotkoe 3ambikanne

77 | Ypok-kKoHbepeHIus bubnnoreka [JOK
"OOBsACHEHHE U IPUHIIATT https://m.edsoo.ru/
JCUCTBUS JIOMAITHIX
AJIEKTPOHArPEBaTEIILHBIX
puoopoB"

78 ITonroroBka k bu6mmoreka [JOK
KOHTPOJILHOM paboTe 1o https://m.edsoo.ru/
TeMe "DIeKTpuyecKue
3apsbl. 3apsKEHHbIE
TeJa U ux
B3aUMO/ICVCTBUS.

[TocTosHHBIM
AIEKTPUIYCCKUN TOK"

79 | KonTposbHas paboTa o bub6nuorexa [IOK
Teme "DIeKTpHUYECKUe https://m.edsoo.ru/
3apsbl. 3apsHKEHHbBIE
TeJa U UX
B3aMMO/ICHCTBUSI.

ITocTosiHHBIH
AIEKTPUUYECKUNA TOK"

80 | MaruauTHOE TI0JIe. bubmmoreka [JOK
MarauTHble TUHUH. https://m.edsoo.ru/

81 | OnsiT Dpcrena. bubmmoreka [JOK
MarauTtHoe 1oie https://m.edsoo.ru/
ANEKTPUIECKOTO TOKA

82 | OmeiT Amnepa. bubmuorexa [IOK
MaruuTtHOe 1one https://m.edsoo.ru/
KATYIIKH C TOKOM.

[IpumeneHne
ANEKTPOMArHUTOB B
TEXHHUKE
83 IlocTossHHBIC MAarHUTEL. bu6mmoreka [JOK
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Uccnenosanue
"N3y4eHre MarHUTHOT'O
I1OJISI TOCTOSIHHBIX
MarHiTOB MIPH UX
00BEINHEHUN U
pa3zieNIeHUN.
Buszyanuzanus moss
MOCTOSIHHBIX MarHuToB"

https://m.edsoo.ru/

84 | MaruutHOE noje 3eMiu bu6mmoreka [JOK
U €r0 3HaYCHUe JyIs https://m.edsoo.ru/
YKU3HM Ha 3emMie

85 | "U3yuenue neicTBus bubnmoreka [JOK
MarHUTHOTO TIOJIS Ha https://m.edsoo.ru/
IIPOBOJHUK C TOKOM'".

Cuna Amnepa u
OnpecIICHUE €€
HaIpaBJICHUs

86 | Pemenwue 3amad o teme bubnmoreka [JOK
"Cuna Ammnepa u https://m.edsoo.ru/
OIIpelieIICHUE €€
HanpaBjieHUs"

87 | DnekTpoaBUTaTEh bubnuorexa [JOK
MOCTOSTHHOTO TOKA. https://m.edsoo.ru/
Hcnons3zoBanue
AIIEKTPOJBUTATENICH B
TEXHUYCCKUX
yCTPOIMCTBAX U Ha
TPAHCIIOPTE

88 | Ypok-koHbepeHuus bubnnoreka [JOK
"TIpakTHyeckoe https://m.edsoo.ru/
MIpUMEHEHNE
AJIEKTpOJIBUTaTesneit”

89 | JlaGopatopHas pabota bub6nuorexa [IOK
"H3yuyeHnue paboThI https://m.edsoo.ru/
NEKTPOABUraTeNs"

90 | JJabopaTtopHas pabora bubmmoreka [JOK
"N3mepenne KITJ] https://m.edsoo.ru/
3JIEKTPOJIBUTATEIBHOMN
yYCTaHOBKH"

91 MarsuTHbII IIOTOK. bu6mmoreka [JOK
SIBnenue https://m.edsoo.ru/
ANEKTPOMArHUTHOM
UHIAYKIAA. OTBITHI
Dapanes.

92 | 3akoH bubmmoreka [JOK
ANEKTPOMArHUTHOM https://m.edsoo.ru/
nHaykuuu. [Ipasumno
Jlenua

93 | Ypok-uccienoBanue bubmmorexa [JOK

"UccaenoBanue
U3MEHEHUN 3HAYECHUS U
HarpaBJIEHUs

https://m.edsoo.ru/
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WHAYKIIMOHHOTO TOKa"

94 | Pemmenue 3a/1a4 1o TemMe 1 bubnmoreka [JOK
"3akoH https://m.edsoo.ru/
3JIEKTPOMATrHUTHOMN
uHayknud. [TpaBuiio
Jlenna"

95 | DnekrporenepaTop. 1 bubmuorexka [JOK
CriocoObI mosryyeHust https://m.edsoo.ru/
AIEKTPOIHEPTHH

96 | Ypok-koHpepeHIus 1 bubnmoreka [JOK
"DIEeKTPOCTAHIIUN HA https://m.edsoo.ru/
BO300HOBJISIEMBIX
HMCTOYHUKA DHEPTHH.

[TpoGieMb! 3K0TIOTHH.
ToInIMBHBIC AJIEMEHTHI U
aieKTpomMoouu"

97 ITonroroBka K 1 bu6mmoreka [JOK
KOHTPOJILHOM padoTe 1o https://m.edsoo.ru/
TeMe
"DJIeKTpOMarHuTHbIE
sIBJICHUS"

98 | KontposbHas pabota 1 1 bubnmoreka [JOK
"DneKTpoMarHuTHbIC https://m.edsoo.ru/
SIBJICHUA"

99 | Pabora ¢ TeKcTaMH 110 1 bubmuoreka [JOK
teme "TernoBeie https://m.edsoo.ru/
sIBJICHUS"

100 | PabGora ¢ TekCTaMH I10 1 bubmuoreka [JOK
Teme "DICKTPUYCCKUE https://m.edsoo.ru/
3apsbl. 3apsHKeHHbBIE
Teja U uX
B3auMoieicTBre"

101 | PabGora ¢ TeKcTaMu IO 1 bu6mmorexa [IOK
teme "TlocToSTHHBIN https://m.edsoo.ru/
AIEKTPUIYECKUN TOK"

102 | PabGora ¢ TeKCTaMH I10 1 bu6mmoreka [JOK
Teme "MarHuTHbIC https://m.edsoo.ru/
SIBIICHUSA",

"DJIeKTpOMarHuTHas
UHIYyKIUS"

OBIIEE KOJIMYECTBO 102 3 14

YACOB I10 ITPOI'PAMME

9 KJIACC

No Tema ypoka KonmuecTBo wacoB DIJIEKTPOHHBIE
/i Bcero | Koutponpasie | IlpakTudeckue udpoBbIe
paboTsl paboTsl o0OpazoBarenbHbIE
pecypcehl

1 Mexaandeckoe 1 but6mmoreka [IOK
JBIDKEHHE. https://m.edsoo.ru/
MarepuanbHas TOUKa.

CriocoObI OnUcCaHus
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MEXaHHYCCKOT'O

JIBMDKCHUS
2 CucremMa orcuera. bu6nmoteka [IOK
OTHOCUTENBHOCTH https://m.edsoo.ru/
MEXaHUYECKOTO
JIBMOKCHUS

3 BekTopHple BeTUYHHBI, bubmuorexa [JOK
oTiepaIy ¢ BEKTOpamH, https://m.edsoo.ru/
MIPOEKITUH BEKTOPOB

4 Pamuyc-BekTop bubnmoreka [JOK
MaTepHUATbLHOM TOYKH, https://m.edsoo.ru/
nepeMenieHne Ha
TUIOCKOCTH

5 Onpenenenue bubmmoreka [JOK
KOOPIUHATHI https://m.edsoo.ru/
JIBIDKYILETOCS TeNa

6 PaBHOMEpHOE bubnmnoreka HOK
pSIMOJIMHEIHOE https://m.edsoo.ru/
nBrokeHue. CKOpOCTb.

7 I'padux mpoekunn bubnnoreka HOK
CKOPOCTH https://m.edsoo.ru/
MIPSMOJIMHENHOTO
PaBHOMEPHOTO
JIBUKCHHSL.

8 I'padmuueckas bubnmoreka [JOK
HMHTEpIpETALHS https://m.edsoo.ru/
CKOpPOCTH, MIPOUJEHHOTO
MyTH U [IEPEMEIICHUS
JUISL IPSIMOJIMHEMHOT O
PaBHOMEPHOTO JIBHKEHUS

9 Pemenue 3agau nmo reme bubmuoteka [JOK
"PaBHOMEpHOE https://m.edsoo.ru/
MIPSMOJIMHEMHOE
nIBIKeHHe"

10 | HepaBHOMepHOE bubmmoreka [JOK
IpsIMOJIMHEIHOE https://m.edsoo.ru/
newkenue. CpenHsis u
MT'HOBEHHAsl CKOPOCTh
TeNna npu
HEpPaBHOMEPHOM
JIBHOKCHUH

11 | PaBHOyCcKOpeHHOE bubmuoreka [IOK
PSIMOJIMHEIHOE https://m.edsoo.ru/
JIBH>KEHUE. Y CKOPEHUE

12 | Cxopoctb bu6mmoreka [JOK
PaBHOYCKOPEHHOTO https://m.edsoo.ru/
MIPSAMOJIMHENHOT O
nskeHus. ['papuk
CKOpPOCTH

13 | Pemenue 3aga4 mo Teme bu6nuoreka [IOK
"CKOpOCTh https://m.edsoo.ru/

PaBHOYCKOPEHHOI'O
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MPAMOJIMHEHHOTO
IBIOKeHUA"

14

JlaGopaTopHas pabota
"Onpenenenue
YCKOPEHHS Tella TPU
PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOU
mockocty"

bub6nmoreka [IOK
https://m.edsoo.ru/

15

[Tepemenienue npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM
JIBUYKEHUU

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

16

[Tepemenienue npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM
JBIDKEHUHU 0€3
HAYaJIbHOM CKOPOCTH.

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

17

Pemenue 3agau no reme
"[lepemenienne npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM
nBIOKeHun"

bubnnoreka IIOK
https://m.edsoo.ru/

18

I'paduueckas
HMHTEpIpeTanus
YCKOpEHUS, CKOPOCTH,
IIPOMIEHHOIO ITYyTH U
IepeMeIlEeHuUs IS
MPSIMOJIMHENHOTO
JBUKCHHUSI

bubnuorexa [JOK
https://m.edsoo.ru/

19

JlaboparopHast pabota
"UccnenoBanue
3aBHCHMOCTH ITyTH OT
BPEMEHHU TIPU
PaBHOYCKOPEHHOM
JIBIDKEHUHU 0€3
HavyaJbHOM ckopocTn"

bubnnoreka IIOK
https://m.edsoo.ru/

20

O06o0011IeHnEe TEMBI
«IIpsamonuHenHOe
JIBYDKEHUE

bu6nuoreka [IOK
https://m.edsoo.ru/

21

CP no Teme
«IIpsamonuHenHOe
JBUKECHHE)

bu6nuoreka [IOK
https://m.edsoo.ru/

22

OTHOCHUTENLHOCTD
MEXaHUYECKOTO
NIBIDKEHUSA. 3aKOHBI
CJIOKEHUS CKOPOCTEH U
MepEMEIICHUN.

bubmmoreka [IOK
https://m.edsoo.ru/

23

Pemenue 3amay Ha
OTHOCUTEIBHOCTH
MEXaHUYECKOTO
JIBIDKEHHS. 3aKOHEI
CJIOKEHUS CKOPOCTEH U

bu6nuoreka [IOK
https://m.edsoo.ru/
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MepEMEIICHUN.

24 | YckopeHue CBOOOIHOTO bubmuoteka [JOK
nagenus. OnbITh https://m.edsoo.ru/
lanunes

25 Pemtenue 3amay mo reme bu6nmoreka [IOK
"YckopeHnue cBOOOTHOTO https://m.edsoo.ru/
nagesus"

JIBroKeHue Tea, bu6nuoreka [IOK
OpOILIEHHOTO MO/ YTJIOM https://m.edsoo.ru/
K TOPU30HTY

26 Pemtenue 3amay mo reme bu6nmoreka [IOK
"JIBMKCHHE Tena, https://m.edsoo.ru/
OpOILICHHOTO IO/ YTIIIOM
K TOpU30HTY"

27 | JlabopaTopHas paboTa bubmuorexa [JOK
"HccnenoBanue https://m.edsoo.ru/
JIBYDKCHUS TeJa,

OpOIIIEHHOTO O/ YTIIOM
K TOPU30HTY"

28 | Pemenue 3a1a4 o Teme bu6nuoreka [JOK
" JIBMOKEHHUE IO https://m.edsoo.ru/
JEUCTBUEM YCKOPEHUS
cBOOOIHOTO ITageHust"

29 | JIBmxxeHHe 1o bubnuorexa [JOK
OKPYXHOCTH https://m.edsoo.ru/

30 | Jluneitnas u yrinosast bubnuoreka [JOK
CKOPOCTb, IIEPUOJT 1 https://m.edsoo.ru/
4acToTra

31 | CxopocTh 1 yCKOpEeHUE bubnuorexa [HOK
TIPH IBHYKEHHUH 10 https://m.edsoo.ru/
OKPYKHOCTH

32 | Pemenue 3aga4 o Teme bu6nuoreka [IOK
" JIBMOKEHHE 110 https://m.edsoo.ru/
OKPY>KHOCTH"

33 | IlogroroBka k bubmmoreka [JOK
KOHTPOJIbHOHM paboTe 1o https://m.edsoo.ru/
Teme "MexaHudeckoe
JIBUKEHHUE U CIIOCOOBI €r0
onucaHus"

34 | KonrposibHas pabora 1o bubmuoreka [JOK
Teme "MexaHH4YeCcKoe https://m.edsoo.ru/
JIBIKEHHUE U CIIOCOOBI €r0
onucanus"

35 | IlepBslii 3akoH HptoTOHA. bubmuoreka [IOK
BekTop cuiibl https://m.edsoo.ru/

36 | Bropoii 3akon HeroToHa. bubmoreka [JOK
PaBHOpelicTBYIOIIAs cria https://m.edsoo.ru/

37 | Tperwmii 3axon HproToHa. bubnuotexa [JOK
Cyneprno3unus CuiI https://m.edsoo.ru/

38 Pemienue 3amau Ha bubmuoreka [JOK
3akoHbl HproToHa https://m.edsoo.ru/

39 | Cwia ynpyrocta. 3aKoH bu6mmoreka [JOK
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I'yka https://m.edsoo.ru/

40 | Pemrenue 3a1a4 1mo TemMe bubmuorexa [{OK
"Cuia ynpyroctu" https://m.edsoo.ru/

41 | JIabopaTtopHas pabora bubnmoreka [JOK
"HUccnenoBanue https://m.edsoo.ru/
3aBUCHMOCTH CHITBI
yHnpyrocri,

BO3HUKAIOIIEH B
MPY)XHUHE, OT CTETICHU
neopManuu npyxuHb!"

42 | Cuna tpeHus. bubmuorexa [JOK
Koadduument tpenuns https://m.edsoo.ru/

43 | JlabopaTopHas paboTa bubmuorexa [JOK
"OnpeneneHue https://m.edsoo.ru/
kod(urmenTa TpeHus
CKOJIbKeHUs "

44 | JlabopaTopHas paboTa bubnmnoreka [HOK
"UccnenoBanue https://m.edsoo.ru/
3aBHCUMOCTH CHJIBI
TPEHUS CKOJILKCHHS OT
CHJIBI HOPMAIILHOTO
naBieHus"

45 Pewenue 3amay mo reme bu6nuoreka [IOK
"3akonbl Herotona. Cuiia https://m.edsoo.ru/
ynpyroctu. Cuia
TpeHus"

46 | Cuna TSDKECTH U 3aKOH bu6mmoteka [IOK
BCEMHUPHOTO TATOTECHUS https://m.edsoo.ru/

47 | JIBuxkeHue Teq BOKPYr bubnnorexka HOK
IPaBUTALMOHHOTO https://m.edsoo.ru/
neHrpa. Ilepsas
KOCMHUYEcKasi CKOPOCTh

48 | HeBecoMoCTh 1 bubmmoreka [JOK
neperpy3Ku https://m.edsoo.ru/

49 | PemnreHue 3a1a4 1o TeMe bubmuotexa [JOK
"Cuna TsDKeCTH U 3aKOH https://m.edsoo.ru/
BCEMHPHOTO TATOTCHUS"

50 | 3akoH bepnynnu u bubmuoreka [JOK
o bEMHAS CHJIa KPbLIA. https://m.edsoo.ru/
CoBpeMeHHbIE
JIeTaTeNbHBIC alaparhkl,

CyJlla Ha MOJABOTHBIX
KPBUTbSX, aHTUKPBLIO Ha
CKOPOCTHBIX
aBTOMOOMIIAX. [[BrokeHUe
moe3za Ha MarHUTHOM
TOJTYIIIKE

51 CP no teMe «3aKOHEI bu6nuoreka [IOK
Hprorona. Cribi» https://m.edsoo.ru/

52 | PaBHOBecue bu6nuoreka [IOK

MaTepHaIbHON TOYKH.
AOGcomoTHO TBEPOE

https://m.edsoo.ru/
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TEJI0

53 | MowmenT cunbl. [IpaBuio bubnmoreka [JOK
MOMEHTOB https://m.edsoo.ru/

54 | Pemenue 3a1a4 1o Teme bubmuorexa [JOK
"MowmeHT cuibl. LleHTp https://m.edsoo.ru/
TspKeCTH"

55 | Ummynnc Tena. bubmuorexa [JOK
W3meHneHne ummysbca. https://m.edsoo.ru/
Nmnynbe cubl. Ynpyroe
U HEeyIpyroe
B3alMOJIECIICTBUE

56 | 3aKOHBI K3MCHCHHUS bubnuorexa [JOK
COXPAHCHHUS UMITYJIbCa https://m.edsoo.ru/

57 | PeakTuBHOE IBUKEHUE bubmuorexa [JOK

https://m.edsoo.ru/

58 Pemtenue 3amay mo reme bu6nmoreka [IOK
"3aKOH COXpaHECHHUs https://m.edsoo.ru/
uMmIynsca. PeaktuBHoe
nBmxeHue"

59 | Mexanuyeckas paboTa u bubnmnoreka [HOK
motHocTh. KIT/] https://m.edsoo.ru/
MIPOCTBIX MEXAaHU3MOB.

60 | Pemenue 3ay1a4 o TeMe bubnuorexa [JOK
«MexaHunueckas padoTa https://m.edsoo.ru/
u MortHocTh. KIT/]

MIPOCTBIX MEXAHU3MOB).

61 | PaboTa CHIIBI TSDKECTH, bu6mmoteka [IOK
CHJIBI YIIPYTOCTH U CHIIBI https://m.edsoo.ru/
TPCHUS

62 | JlaboparopHas paboTa bubmuoreka [JOK
"OnpezeneHre paboThI https://m.edsoo.ru/
CHWJIBI TPEHUS TIPU
PaBHOMEPHOM JIBHYKEHUHT
Teja 1Mo TOPU30HTATBHON
oBepXHOCTH"

63 | CBs3b 9HEpruu u padboTh bubnuoreka [JOK

https://m.edsoo.ru/

64 | JlaboparopHas paboTa bubnuoreka [JOK
"OnpezeneHre paboThI https://m.edsoo.ru/
CHJIBI YIIPYTOCTH TIpU
MoAbEME TPy3a C
HCIOJI30BaHUEM
HETOJIBIKHOTO U
MIOJIBFJKHOTO OJIOKOB"

65 | [ToTeHIMaTEHAS YHEPTHS bubnuotexa [JOK

https://m.edsoo.ru/

66 | Kunernueckas sHEprusl. bubmmoreka [IOK
Teopema 0 KHHETHYECKOMH https://m.edsoo.ru/
SHEPTUU

67 | 3akoH U3MEHEHUS H bubnuotexa [JOK
COXPaHEHHUS https://m.edsoo.ru/

MEXaHWYECKON YHEPTrUn
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68

Pemrenue 3agad mo reme
"3aKOHBI U3MEHEHUS U
COXpaHEHUs
MeXaHU4ecKoi 3Heprun"

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

69 ITonroroBska k bu6nmoreka [IOK
KOHTPOJIBHON paboTe 1o https://m.edsoo.ru/
TeMe "B3auMoneiicTBue
TeJ. 3aKOHbI
coxpaHeHus"

70 | KonrponpHas pabora mo bubnmoreka [JOK
TeMe "B3aumonenctaue https://m.edsoo.ru/
TeJ. 3aKOHBI
coxpaHeHus"

71 | KonebarenpHoe bu6nuoreka [IOK
nBrxeaue. OCHOBHEBIE https://m.edsoo.ru/
XapaKTePUCTHKU
Kose0aHuii: mepuo,
9acToTa, aMILTUTY/Ia

72 | MaTreMaTH4eCKHI 1 0.5 bubmuorexa [JOK
NPY)KUHHBIA MasTHUKH. https://m.edsoo.ru/
«3aBUCUMOCTD MIEpHOJA
KOJIeOaHUM OT KECTKOCTHU
MIPYKUHBI U MAcChl
rpy3a». «IIpoBepka
HE3aBHCHMOCTH Mepro/ia
KoJieOaHu# Tpy3a,

MOJIBEILIEHHOTO K HUTH,
OT MacChI TPy3a».

73 | JlabopatopHas pabora 1 bubnmnoreka [HOK
"UccnenoBanue https://m.edsoo.ru/
3aBHCHMOCTH Tepro/ia
KoJieOaHu# Tpy3a Ha
HUTH OT JJIMHBI HUTH"

74 | T'apmoHHMUECKHe bubnmnorexka HOK
KoJe0aHusl. https://m.edsoo.ru/

75 | JlabopatopHas pabora 1 bubmuotexa [JOK
"N3MepeHune yCKOpeHHUsI https://m.edsoo.ru/
CBOOOIHOTO MAIEHHUS C
MOMOIIIbIO MAsITHUKA"

76 | 3aryxaromue KojaeOaHusl. bubmuoreka [JOK
BeinyX/1eHHBIC https://m.edsoo.ru/
Kosebanus. Pezonanc

77 | IlpeBpailieHue 3HEPrUU bubnmnorexka HOK
pH KoliebaTeIbHOM https://m.edsoo.ru/
JIBUKCHHUH

78 | MexaHW4YeCKHe BOJIHBL: bu6nuoreka [IOK
MPOJIOJIbHBIC U https://m.edsoo.ru/
MOTIEPEYHbBIE

79 | CBoiicTBa MEXaHUIECKHIX bubnuotexa [JOK

BOJIH. /[11Ha BOJIHBI U
CKOPOCTB €€
pacrpoCTpaHeHUs

https://m.edsoo.ru/
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80 Ypok-uccnenoBanue 1 but6mmoreka [IOK
"Habmronenue https://m.edsoo.ru/
UHTEephEepEHITUN U
I(pakIyy BOJIH HA
MOBEPXHOCTU BOJIbI"

81 | Ypok-koHpepeHIus 1 bubnmoreka [JOK
"MexaHH4YEeCKHEe BOJIHBI B https://m.edsoo.ru/
TBEPZIOM TeEJIE.

CeiicMUY€ecKr€ BOJIHbBI"

82 | 3Byk. PacmipocTpanenue bubmmoreka [IOK
U OTpaKCHHE 3BYKA. https://m.edsoo.ru/
I'poMKoOCTB 3ByKa U
BBICOTA TOHA.

83 | AkycTudeckuil pe3oHaHc. 0,5 bubnmoreka [JOK
HudpasByk u https://m.edsoo.ru/
yIbTPa3BYK.

"Hcnonb3oBaHue
yIIBTpa3ByKa B
COBPEMEHHBIX
TEXHOJOTHAX"

84 Pewenue 3amay mo reme bu6nuoreka [IOK
«MexaHHYECKHE https://m.edsoo.ru/
KoJieOaHUs U BOJIHBI"

85 | CP o teme bubnuorexa [JOK
««MexaHn4ecKue https://m.edsoo.ru/
KoJIcOaHMS 1 BOJTHBI"

86 | DneKTpoMarHuTHOE IoJie bubnmnoreka HOK
Y 3JICKTPOMArHUTHBIC https://m.edsoo.ru/
BOJIHBI

87 CBoiicTBa bu6nuoreka [IOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/

88 Ilxana bu6nuoreka [IOK
AJIEKTPOMArHUTHBIX https://m.edsoo.ru/
BOJIH. Mcnonb3oBanue
AIIEKTPOMArHUTHBIX BOJTH
JIJIS COTOBOM CBSI3H.

Papunonokanus.
Kocmuueckas CBs3b .

89 | Pemenue 3a1a4 Ha bubmmoreka [JOK
oTpesieNieHNue YaCTOThI U https://m.edsoo.ru/
JUTHHBI
ANEKTPOMArHUTHOM
BOJIHBI

90 | DrekTpoMarHuTHas bubmuoreka [JOK
NpUpPOJIa CBETA. https://m.edsoo.ru/
CkopocTh cBeTa

91 | BomHOBBIE CBOMCTBA bubnuotexa [JOK
cBeTa: HHTephEepeHIHs U https://m.edsoo.ru/
mudpakims

92 | JlyueBas MOfienb CBETA U bubmmoreka [JOK

reoMETpruICCKasd OITHKA.
HcrouHuku cBeTa.

https://m.edsoo.ru/
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[Ipssmonuneiinoe
pacrnpocTpaHEeHUE CBETA.
3armenus: ConHia 1
JlyHBL

93 | 3akoH OTpa)xeHUs CBETA. bubmuorexa [JOK
ITnockoe 3epkano https://m.edsoo.ru/

94 | [locTpoeHue bubmuorexa [JOK
M300pakeHUH, https://m.edsoo.ru/
c(OPMHPOBAHHBIX
3epKaIoM

95 | [IpenomneHue crera. bubmuorexa [JOK
3aKOH MPEIOMIICHUS https://m.edsoo.ru/
CBeTa.

96 | Jlaboparopuas pabota bubnmoreka [JOK
"HUccnenoBanue https://m.edsoo.ru/
3aBHCUMOCTH yTJa
MPEJIOMJICHUS OT yriia
Ma/ICHUS] CBETOBOT'O JIyda
Ha IPAHUIE «BO3IYX-

CTEKJIO»"

97 | I[lonHOE OTpaKEHUE bubnmnoreka [HOK
ceera. Vcronb3oBanue https://m.edsoo.ru/
MOJTHOT'O BHYTPEHHETO
OTPa’KCHHUS: CBETOBO/IBI,

OIITUKOBOJIOKOHHASI
CBSI3b.

98 JIunza, X0/ Ty4eii B bu6nuoreka [IOK
nuH3e. XapaKTepUCTUKU https://m.edsoo.ru/
JIMH3BIL.

99 | ®opmynia TOHKO JHH3BI bubnuoreka [JOK

https://m.edsoo.ru/

100 | JIaboparopHast paboTta bubnuoreka [JOK
"OnpezeneHue https://m.edsoo.ru/
(hOKYCHOTO PacCTOSTHUS U
ONTUYECKOUN CUIIBI
coOuparomen TUH3bI"

101 | Ilomyuenue bubnmnorexka HOK
n300pakeHui ¢ https://m.edsoo.ru/
TTOMOIIBIO COOMpArOIIEi
Y paccenBarolleH JINH3

102 | Ypok-koH(pepeHIus bubmuotexa [JOK
"[TpuHIMI 1eiAcTBUS https://m.edsoo.ru/
ONTHUYECKUX MPUOOPOB
(MUKpOCKOII, TEJIECKOT,
¢dboToanmapar)"

103 | I'ma3 kak onTuyeckas bu6nuoreka [IOK
cucrema. bau3opykocTh https://m.edsoo.ru/
1 JalTbHO30PKOCTh

104 | Paznoxenue 6eroro bu6mmoreka [JOK

cBeTa B crieKTp. OMBITHI
Herorona. Cnoxenue
CHEKTPAITBHBIX I[BETOB.

https://m.edsoo.ru/
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Hucnepcus cBera

105 | CP no teme «CBeTOBBIC bubmuorexa [JOK
SIBJICHUS) https://m.edsoo.ru/

106 | Omertel Pezepdopaa u bubnmoreka [JOK
IUIaHEeTapHask MOICITb https://m.edsoo.ru/
aToMa

107 | Ilocrynater bopa. bubmuorexa [JOK
Monens atroma bopa. https://m.edsoo.ru/
Ucnyckanue u
MOTJIONIEHUE CBETA
aTOMOM.

108 | KsanTtsl. JInneituaTeie 0,5 bu6nuoreka [IOK
cnekTpbl. HabmroaeHue https://m.edsoo.ru/
CIUIOIIHBIX U
JMHEWYAThIX CIIEKTPOB
W3ITy4eHUS U UCITYCKaHUs

109 | PagmnoakTUBHOCTE. bu6nuoreka [IOK
Aubda-, Oeta- u ramma- https://m.edsoo.ru/
W3ITyYCHUS

110 | Ctpoenue aTOMHOTO bubnmnorexka HOK
sapa. HykinonHast Mozenb https://m.edsoo.ru/
aTOMHOTO sjIpa

111 | PaguoakTuBHEIC bubnnoreka IIOK
npeBpareHus. M30Tormsl https://m.edsoo.ru/

112 | Ilepuox mosypacmaia

113 | Ypok-koHpepeHius 1 bubnmnoreka HOK
"JleticTBHUEC https://m.edsoo.ru/
PalMOaKTUBHBIX
W3JIy4YEHHI Ha )KUBbIC
OpraHU3MBI. 3aIuTa OT
pPaJIMOaKTUBHOTO
n3nydeHus"

114 | SAnepHble peakiyu. bubnmnorexka HOK
3aKOHBI COXPaHEHUS https://m.edsoo.ru/
3apsAI0BOTO U MaCCOBOTO
qrcen

115 | DHeprus cBsI3u aTOMHBIX bubnmnorexka HOK
snep. CBsi3b MacChl U https://m.edsoo.ru/
SHEPTUU

116 | Pemenue 3amay mo Teme bu6nuoreka [IOK
"SI nepHble peakium. https://m.edsoo.ru/
DHeprus cBs3u"

117 | Peakmuu cuHTE3a U bu6mmoreka [IOK
JIeNIeHUs STEp. https://m.edsoo.ru/
Hcrounnkn sHEprun
Connua u 3B€37

118 | Ypok-koHpepeHuus 1 bubmmoreka [IOK
"SlnepHast SHEpreTHKa. https://m.edsoo.ru/
DKOJIOTHYEeCKHE
poOGJIEMBI SIEPHON
SHEpreTuKu"

119 | IToaroroBka k but6mmoreka [IOK
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KOHTPOJIbHOM paboTe 1o
teme "Konebanus u
BOJIHEI. CBETOBEIE U
KBAHTOBBIE SIBJICHUS"

https://m.edsoo.ru/

120 | KonTponwsHas pabora 1mo bubmuorexa [JOK
teme "KoneOanus u https://m.edsoo.ru/
BOJIHBI. CBETOBEIE U
KBaHTOBBIC SABJICHUS"

121 | Pemenue pacyeTHBIX 11O bubmuorexa [JOK
teMe "MexaHndeckoe https://m.edsoo.ru/
nBIxeHue"

122 | PemieHue pacyeTHBIX U bubmmoreka [IOK
KAa4yeCTBEHHBIX 3a71a4 110 https://m.edsoo.ru/
teme "B3auMopeicTue
Ten"

123 | Pemienue pacyeTHBIX U bubmmoreka [IOK
KAa4yeCTBEHHBIX 337144 110 https://m.edsoo.ru/
TeMe "3aKOoHBI
COXPAaHEHHUS SHEPTUHU H
uMmmyisca'

124 | JTaboparopHbie pabOTHI bubnmnoreka [HOK
o Teme "MexaHndeckoe https://m.edsoo.ru/
nBmxeHue"

125 | JlaboparopHbie pabOThI bubnmoreka [JOK
10 TeMe https://m.edsoo.ru/
"Bzanmopericreue Tea'"

126 | JlaboparopHbie pabOThI bubnmoreka [JOK
o Teme "[Ipocthie https://m.edsoo.ru/
MEXaHHU3MbI"

127 | Pemienue pac4eTHBIX U bubmuoreka [JOK
Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/
teme "TennoBeie
poIecch’”

128 | Pemienue pacyeTHBIX U bubmuoreka [JOK
Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/
Teme "BaaxknocTs"

129 | PemieHne pac4eTHBIX bubnmnorexka HOK
KauyeCTBEHHEIX 3a/1a4 110 https://m.edsoo.ru/
teme "KIIJI TeruroBeIx
nBurareaein”

130 | Pemenue pacdyeTHBIX U bubmuotexa [JOK
KauyeCTBEHHEIX 3a/1a4 110 https://m.edsoo.ru/
TeMe "3aKOoHBI
IIOCTOSHHOT'O TOKa"

131 | PemeHuie pac4eTHBIX bu6muoreka [JOK
KauyeCTBEHHEIX 3a1a4 110 https://m.edsoo.ru/
teme "KITJI
NIEKTPOYCTaHOBOK"

132 | JlabopatopHbIe pabOTHI bu6moreka [JOK
110 TeMe "3aKOHBI https://m.edsoo.ru/
IMOCTOSTHHOT'O TOKa"

133 | JlabopaTopHbIe pabOTHI bu6mmoreka [JOK
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o Teme "CBeToBbIC https://m.edsoo.ru/
SIBIICHUSA"

134 | PaGora ¢ TekcTamu 110 1 bub6nmoreka [IOK
Teme "3aKOHbI https://m.edsoo.ru/
COXpAaHEHUS B MEXaHUKE"

135 | Pabora ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "Konebanus u https://m.edsoo.ru/
BOJIHEI"

136 | PaGora c Tekcramu 1o 1 bu6nmoreka [IOK
teme "CBETOBbIC https://m.edsoo.ru/
sBieHus. KBaHToBas u
saaepHas Gusnka"

OBILIEE KOJIMYECTBO 136 3 22,5
YACOB I10 ITPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOILECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI1 YHEHUKA

dusuka. 7 knace. Yueouuk (aBrop M. M. Ilepoimkud. Mocksa «IIpocsemienne» 2021).

®uzuka. Pabouas Terpanp. 7 knacc (aBTopsl T. A. Xannanosa, H. K. Xannanos).

DJNEeKTPOHHOE MPUIIOKEHUE K YICOHUKY.

®dusuka. 8 kinacc. Yueonuk (aBtop U. M. Ilepeimkun, A.U. UBanoB. Mocksa «IIpocsemenuey» 2022).
®wusuka. Pabouas terpanb. 8 kiacc (aBropsl T. A. Xannanosa, H. K. Xannanos).

DNEKTPOHHOE MPUIOKEHNUE K YUEOHUKY.

®usnka. 9 knacc. Yuebnuk (aBtopsl .M. Ilepoiukus, E. M. I'yrauk, AWM. BanoB, M.A. IlerpoBa. MocBka
«IIpoceerienuey» 2022).

®wusuka. Pabouas terpanb. 9 kiacc (aBropsl T. A. Xannanosa, H. K. Xannanos).

DNEeKTPOHHOE MPUIOKEHNUE K YUEOHUKY.

®dwuszuka. COopHUK BOIPOCOB U 3a1a4. 7—9 kinaccel (aBTopsl A. E. Mapow, C. B. ITo3oiickuii, E. A. Mapon).
Coopuuk 3amay o pusuke 7-9 aBropsl B.U. Jlykamuk, E.B. IBanoBa Mocksa «IIpocsemienue 2020)

METOAUYECKHUE MATEPHAJIBI IUI1 YYUTEJIA

®dwusuka. Tectrl. 7 knace (aBTopsl H. K. Xannanos, T. A. Xannanosa).

®usuka. Tectol. 8 kiacc (aBTopsl H. K. Xannanos, T. A. Xannanosa).

®wusuka. Tectol. 9 knace (aBTopsl H. K. Xannanos, T. A. XanHaHOBA).

®dusnka. Metonnueckoe nmocodue. 7 kimace (aBropsl E. M. I'ytauk, E. B. PeibakoBa).

®dwusuka. Metoandeckoe nocodue. 8 kinacc (aBropsl E. M. I'ytHuk, E. B. Pribakona, E. B. [llaponuna).
®dusnka. Metoanueckoe nocobue. 9 kimace (aBropsl E. M. I'ytauk, E. B. Peibakoga, E. B. [llaponuna).
®dusnka. Jlugaktuueckue Matepuainsl. 7 kiaace (aBtopsl A. E. Mapon, E. A. Mapon).

Odwusuka. Jlunakrnyeckue marepuainsl. § kinace (aBtopsl A. E. Mapow, E. A. Mapon).
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| ®duszuka. J(unaktudeckue matepuaisl. 9 kimace (aBTopsl A. E. Mapos, E. A. Mapon).
KHWM. dusuka. 7 xnacc, 8 kitace, 9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET

DJEeKTPOHHBIC yueOHbIC U3JAHNS:

®usuka. bubnuoreka HarasagHbIX mocobuii. 7—11 kimaccsl (o penakiueii H. K. Xannanosa).
JlaGopaTtopubie paboTsl 1o uszuke. 7 Kiacc (BUpTyanbHas pu3ndeckas J1adopaTopusi).
Jlaboparopubie paboThI 110 GU3MKE. 8 KiIacc (BUpTyalbHas (u3nuecKas 1adbopaTopus).
JlabopaTtopubie paboTel 1o ¢pusuke. 9 knacc (BUpTyanbHas pusndeckas jadopaTopus).

MEPBOYPAITbCKOE MYHULIMMAJIbHOE  MTOANMICaHO LdpoBoit noANHcsIo:
MEPBOYPAJIbCKOE MYHULIMMAbHOE

ABTOHOMHOE ABTOHOMHOE OBLLEOBPA30BATE/IbHOE
OBLLEOBPA3OBATE/IbHOE YUPENKIEHVE --CPELEHHH
YUPEAIEHWE "CPEAHAA OBLLIEOBPA3OBATE/IbHAS LLIKOJIA No 7

OBLLEOBPA3OBATE/IbHAA WWKONAN® 7" 1510 5023.10.29 17:37:59 +05'00"
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