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IHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS HA YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TIOJIOKEHUM U TPEOOBAHM K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmsl, npeactaBieHHbx B I'OC
COO, a Takxke c yu€tom (QeaepaibHOM paboueld mporpaMMbl BOCIUTAHUS U
KOHIICTIINK TperoaaBanus yueOHoro npeameta «dusmkay B 006pa3oBaTeIbHbIX
opranmzanusax  Poccuiickorn — depepauuu, — peaM3yrOIIMX  OCHOBHBIC
o0Opa3oBarebHbIE MPOTPAMMBI.

Copnepxanue mnporpaMMbl 1o (U3HMKE HarpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAyYHOW KapThHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOyyennn wux @Qusnke Ha ©0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxoxa. [IlporpammMa 1o  QuU3HMKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K miuaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3ysbTaTaM OOyUEHHs], @ TAKXKE YUUTHIBAET HEOOXOAUMOCTh
peaiu3allud  MEXIPEJAMETHBIX CBsi3ed (U3UKU C EeCTEeCTBEHHO-HAyYHBIMU
y4eOHbIMU TpeaMeTamMu. B Hell ompenesnstoTcs OCHOBHBIE WENH H3YyYECHHS
(GbY3UKH Ha ypPOBHE CpeHEer0 o0IIero oopa3oBaHus, IMJIAaHUPYEMBbIE Pe3yJIbTaTh
OCBOEHHUSI Kypca (DM3HMKH: JHYHOCTHBIC, METalpeAMETHbIe, MpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3uke BKIIOYAET:

e IUIAHUPYEMBIC pE3yJbTaThl OCBOCHHUSA Kypca (u3MKu Ha 0a30BOM

YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3yIbTaThI 10 T01aM 00YUEeHHUS;

e cojlepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0yueHusl.

®duzuka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyIas B
KayecTBEe Y4YeOHOro IMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUUH 00 okpyxkatomiemM wmupe. UIkonbHBIH Kypc (QU3MKH —
CUCTEMOOOpa3yromMii  JUIsl  €CTECTBEHHO-HAy4HbIX Y4YEeOHBIX IPEIMETOB,
MOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE NIPOLIECCOB U SIBJICHUM,
U3ydaeMbIX XUMHEH, Ouosioruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonp30BaHne M akTUBHOE NpUMEHEHUE (PU3MUECKHX 3HAHHWM OINpeaemnseT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJIOTUHA B cepe SHEepreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJYYEHUSI HOBBIX MaTEPUAIOB C 3aJJaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIAJ B
dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa OOyYarommxcs, B
(¢opMupoBaHHE YMEHMH TNPUMEHSATh HAYYHBIH METOJ IO3HAaHUS IMpH
BBITIOJIHEHUH UMHU Y4€OHBIX HCCIIEOBaHUM.



B ocHOBy kypca ¢u3uKM I YpOBHSA CpeaHEro ooiiero oOpa3oBaHUs
MIOJIOKEH PSII W, KOTOpbIe MOXKHO paccMaTpuBaTh KaK MPUHIIUIBI €r0
MOCTPOCHUSL.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIISIETCS JOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3AesioB (U3HMKHU, BKIHOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beIMHEH BOKPYr (u3Mueckux Teopuid. Beaymmm B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE€ peanuzanus NpeaosiaraeT MCIOJIb30BaHUE
T'YMAaHUTAPHOTO MOTEHINANa (U3HUUYECKON HAyKU, OCMBICTICHUE CBSI3H PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHUYECKUMU MTPOOIeMaMHu.

Hoess npuxnaomnoii nanpasnennocmu. Kypc ¢Gusuku mnpeamnonaraer
3HAKOMCTBO C IMUPOKUM KPYroM TEXHMUYECKHMX U TEXHOJOTUYECKUX
MPUIOKEHUI U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM BBEIEHUS JIIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBS3aHBI C PA3BUTHUEM TEXHUKU U TEXHOJIOTHM, a TaKKe 00CYKICHUS
npo0ieM  palMoOHaNbHOTO  MPUPOJIONONIB30BAaHUS U DKOJIOTMYECKOU
0€30MacHOCTH.

Crep:KHEBBIMU AJIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus ABJISIOTCA Puznueckue Teopuu (hopMHpOBaHUE MPEACTABICHHUMN O
CTPYKTYpE MOCTPOEHUSI PUINYECKON TeOpHH, posik (yHIAMEHTAIBHBIX 3aKOHOB
¥ TPUHIWAIIOB B COBPEMEHHBIX TMPEACTABICHUSAX O TMPUPOJE, TpaHHUIaX
MPUMEHUMOCTH TEOPHH, ISl ONHUCAHUS €CTeCTBEHHO-HAYYHBIX SIBICHUN W
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHRIM TOAX0A B Kypce (U3UMKH peanusyercs
OpeXkae BCEero 3a CYET OpraHW3alii dSKCIEPUMEHTAIBHON NIeATEIbHOCTH
oOyuatomuxcs. [lnsi 6a30BOro ypoBHsI Kypca (PU3HKA — 3TO HCIOJIb30BaHUE
CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U JTA0OPATOPHBIX
paboT, KOTOphle B Mporpamme 1o ¢Gu3uKe OOBETUHEHBI B OOIIUH CIHCOK
YUYEHHYECKUX TMPAKTHUECKUX paboT. BeimeneHne B yKa3aHHOM TepeyHe
71a00paTOPHBIX pabOT, MPOBOIUMBIX JJIsl KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS
ydyacTHUKaMu 00pa30BaTeIbHOrO MpoIecca HCXOAs M3  0cOOeHHOCTEH
IUTAHUPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu 3ToM obecneumBaercs
OBJIaJIcHHE OOYYAIOUUMUCS YMEHHSMH TPOBOJUTH KOCBEHHBIE HW3MEpEHHUS,



UCCIIEJIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH U MOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX TUIIOTES.

Bonpiioe BHMMaHWE yIENs€TCS PELICHUI0 PAaCYETHBIX M KayeCTBEHHBIX
3apad. [Ipu sToM 17151 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO
3aJJaHHOW (PU3MYECKON MOJENbI0, TO3BOJISIOLIUE TPUMEHATh W3YUCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJAHOrO pas3fesia Kypca, TaKk U UHTErpupys
3HaHMSI W3 pas3HbIX pasfenoB. I KauyecTBEHHBIX 3aJad IPHOPUTETOM
ABIIIOTCA 33/J1aHUA HAa OOBSACHEHUE MPOTEKaHHs (PUIUUECKUX SBICHUH U
IPOLIECCOB B OKPY’KAIOUIEH XKU3HU, TpeOyromue BbiOopa (PU3nUecKoil MojeIu
JUISI CUTYally MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOECHeUeHHI0 ydyeOHOro Impouecca 0a30Bblil ypoBeHb Kypca
(¢u3MKM Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUs JOJKEH H3ydaThCsl B
YCIOBUSX TPEIMETHOTO KabnHeTa GU3UKH WIH B YCIOBUSX WUHTETPUPOBAHHOTO
KaOMHETa NpPeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kalOunere ¢usuku
JOJKHO OBITh HEO0OXO0IUMOE J1abopaTopHOE OO0OpPYAOBAHHE JUISI BBITIOJIHCHUS
YKa3aHHBIX B IMpOrpaMMe MO (PU3MKE YUYEHHYECKHX IPaKTUUYECKHX padboT u
JEMOHCTPALIMOHHOE 000pYAOBaHUE.

JleMOHCTpalMOHHOE 000pyI0BaHHE (OPMHUPYETCS B COOTBETCTBUHU C
OPUHLUIIOM MUHUMAJIbHON JOCTaTOYHOCTH M 00ECleYrBaeT IOCTaHOBKY
NEPEUYUCIIEHHBIX B IporpaMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTpALUN JUIs
UCCJIEIOBaHUSI U3y4YaeMbIX SBJICHMM W MPOLIECCOB, HSMIUPUYECKUX H
(dbyHIaMEHTABHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 0O0OpyAOBaHHE IJIsl YUYEHWYECKUX MPAKTUYECKUX pPadOT
(dopMupyeTcsi B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOOydarommxca. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO O0OpPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUJIEKCHOM
UCIIOJIb30BaHUM aHAJIOTOBBIX U IU(PPOBBIX IPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU 1EJIIMHU U3y4eHUs] QUMK B 00LIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHMEe HMHTEpeca U CTPEMJIEHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYEHHUIO TPUPOIbI, PA3BUTHE UX HHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE [O3HaHUS W
(OopMHpOBaHHE HCCIAEAOBATEILCKOTO OTHOUIEHUS K OKpYKaroU[UM
SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa U3y4EHUs
OCHOB CTPOCHHSI MaTepHH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;



dopMupoBaHUe YMEHUNH OOBSICHATH SIBIEHHUS C UCIOJIb30BAaHUEM
(bU3HYEeCKUX 3HAaHUN U HAYYHBIX JOKA3aTeIbCTB;

(opMHpOBaHUE MPEACTABICHUN O poJid (PU3MKH I Pa3BUTHS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne dTUX IeJIel 00eCcIIeunBaeTCs PEeIICHUEM CIISAYIONMUX 3a/1a4 B
mpoiiecce u3yueHus Kypca GU3MKi Ha YPOBHE CPETHEro o0IIero oopa3oBaHus:

NpuoOOpEeTeHUE  CUCTEMBbl  3HaHUKW 00  o0mux  QuanUecKux
3aKOHOMEPHOCTSAX,  3aKOHAaX, TEOpHsAX, BKIIOYas  MEXaHHKY,
MOJIEKYJISIpHYIO0 (DU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3HKY H
AIIEMEHTBI aCTPO(PU3UKH;

dbopMupoBaHUE€ YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS s
OOBSICHEHUS (PUINYECKUX SBICHUH B TMPUPOAC M JUIS NPHHATHUS
MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3JIMUHBIX 3ajlad C SIBHO 3aJIaHHOU
dbuznyeckor MOJEINbIO, 3a7a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEILHOE
co3gaHre (PU3MIEeCKO MOICIIH, aICKBATHOU YCIOBHUSM 3aa4H;
MOHMMaHUe (PU3MUYECKUX OCHOB W MPUHITUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJIOTMYECKUX IIPOLECCOB, HUX BIHSHUS Ha
OKPYXaKUIYyIO Cpeay;

OBJIQJICHHE METOJIaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEJCHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAJIM3a U HHTEpIIpeTallui HHHOPMAIIHH,
ONpeAEIEHUs] JOCTOBEPHOCTH MOJYUYEHHOTO Pe3yJIbTaTa;

CO3JlaHuE YCIIOBH TS pa3BUTUS yMEHUM MPOEKTHO-
HCCJIEI0BATEIbCKOM, TBOPUYECKOMN AEITEIbHOCTH.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHB) Ha YpPOBHE CPEIHETO OOIIETo
obpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme mo (U3MKe MEepeUYeHb JIA0OPATOPHBIX U
NPAaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP
IIPOBEICHUS JTA0OPATOPHBIX Pa0OT M OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEH 00yYarOImMnXCs.



COJEPXAHME OBYUYEHUA
10 KJIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

dusuka — Hayka o npupone. HaydHnble METObI TO3HAHUS OKPYKAOLIErO
mupa. Ponp skcnepuMeHTa UM TEOPUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (GU3NUECKUX SBICHUI U poueccoB. HayuHble runoTessl.
dusznueckue 3aKOHbI M TeopuH. [paHUIBl NPUMEHHUMOCTH (PUINUECKUX
3aKOHOB. [IpUHIIMI COOTBETCTBHUS.

Ponb u Mmecto ¢pusuku B GOpMUPOBAHUM COBPEMEHHON HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroeble M LU(POBBIE HU3MEPUTENBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanunueckoe aBuxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKEHUSI.
Cucrema otcuéra. Tpaekropus.

[Tepemernienune, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThH) U
YCKOPEHUE MATepUAIbHOM TOYKH, WX MPOCKIMU HAa OCHU CHUCTEMBI KOOPJHUHAT.
CiioxeHne nepeMenieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE NBIKeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSA, IyTH U IEpPEMELICHUS
MaTepuaJbHON TOYKH OT BPEMEHH.

CBobOoHOE TIazieHue. Y CKOpeHUE CBOOOIHOTO MaJCHUSI.

KpuBonuuennoe nBuxkeHue. JIBH)KEHHME MaTEpUAIIBHOM TOYKH IO
OKPY>XHOCTH C IMOCTOSSHHOW M0 MOJIYJK CKOPOCTBbIO. YTJOBasi CKOPOCTb,
JuHerHas ckopocTh. Ilepuon u vactora obOpamienus. LleHTpocTpeMuTenbHOE
YCKOpEHHE.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBUKEHUE CHAPSOB, LIEIHBIE U PEMEHHBIC MTEpEIayu.

Jlemoncmpayuu

Mopnens CHUCTEMBbI oTcuéra, WJUTIOCTpaLUsI KMHEMaTUYECKUX
XapaKTePUCTUK JBUKECHHUS.

[IpeoOpazoBanue TBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronienre nBMKEHHUS Tejia, OpOIIEHHOTO TMOJ YIJIOM K TOPHU30HTY M
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaACHUS.

Hanpasnenue cCkOpoCcTu pHu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3yyeHne HEpaBHOMEPHOTO JBWKEHHS C LEIbIO  ONPEACICHUSA
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHONIEHUS MEXKAY MYTSAMHU, MPONAECHHBIMU TEJIOM 3a
MOCJIEIOBATENBHBIE PAaBHBIE MPOMEKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM
JBW>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuyeHne nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHOCcTH [anmunesd. IlepBeii  3akoH  Hbrotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. IlpuHnun cynepno3uuuu cuid. Bropol 3akoH
HproToHa g wmarepuanbHOM TOYKM. Tperunt 3akoH Herorona s
MAaTE€PUATbHBIX TOYEK.

3akoH BcemupHOro TaroteHusa. Cuia Tsbkectu. IlepBas kocmuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenusi (IOKos, CKOJbXeHUs, KaueHus). Cuiia TpeHws.
Cyxoe tpenue. Cumna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koaddurment
TpeHud. Cuia CONpOTUBIICHUS NIPU ABUKEHHUH TEJIA B )KUIKOCTH WU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llneuo cumibl. YcnoBus
paBHOBECUS TBEPIOIO TEIA.

TexHu4yeckre yCTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: TOJUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHEHUE Macc B3aMMOICUCTBYIOMINX TE.

Bropoii 3akoH HeroToHa.

Nsmepenne cuit.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUU.



CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO TeNa. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

Nzyuenune aBuxeHus: Opycka 1mo HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pEe3MHOBOM 00pa3siie, OT ux JedopMariuu.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TeEJA, HUMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axkonvl coxpanenus 6 MexanHuke

WNmmynbc MaTepHallbHOM TOYKHM (T€Ja), CUCTEMbl MaTepUaNbHBIX TOYEK.
NMnynbc cwiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTHM.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
nedhopMHpOBaHHON mpyxkuHbL. [loTeHnManbHast SHeprus Tejda BOJIU3H
MOBEPXHOCTHU 3E€MIIH.

[loTeHumanbHple W HENOTEHUMANbHble  cuibl. CBs3pb  pabOTHI
HEIOTEHLIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM DYHEPIMM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOUCTBA U IPAKTHYECKOE ITPUMEHEHHUE: BOJTOMET, KOIIED,
MPY>KUHHBIM MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon moTeHIMATEHOM YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yyenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3yyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHJIBI C H3MEHEHHEM MEXaHHUYeCKON
DHEPTHH TEJIa Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyisipHas pu3NKa ¥ TEPMOJAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopuU

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM M HX
OMbBITHOE oOOOCHOBaHME. bpoyHoBckoe nBuxenue. [uddysus. Xapaktep



JIBIKEHUS M B3aMMOJECHCTBHUSl YaCTHI] BellecTBAa. MOJIEIM CTPOEHHS Ta3oB,
KUJKOCTEH U TBEPHABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
mozaened. Macca u pazmepsl mosekya. KommuectBo BemiectBa. I[locTtosHHas
ABoranpo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. [llkana
temneparyp Llenbcus.

Mopens wuaeanbHOro rasza. (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH UCAIBHOTO raza. AOCOIIOTHAsS TeMmreparypa Kak Mepa
CpeaHEN KMHETHYECKON SHEpruy TEIUIOBOrO JBHKEHUs vacTul rasza. lllkana
temneparyp KenbBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon [lanerona. M30nponeccsl B HAEaIbHOM Ia3e ¢ NOCTOSSHHBIM
KOJIMYECTBOM  BemiecTBa. [paduyeckoe TMPEACTaBICHUE HU30IMPOIIECCOB:
U30TEpPMa, U30X0pa, u3obapa.

TexHudyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (pororpaduu
MOJIEKYJI OpTraHUYECKUX COCTUHEHUM.

OnbITel 10 TUPPY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHHUS.

Mopnaens onbita llTepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSIHUS HWIEAJbHOIO Trasa,
U30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

Ornpenenenue Macchl BO3/1yXa B KJIIACCHOW KOMHATE HA OCHOBE U3MEPEHUIT
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCUMOCTH ~ MEXJIy  NapaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHamuyeckas cUcTeMa. BnyTtpennss SHEPIUs
TEPMOJIMHAMUYECKOM CHUCTEMBbl M crmocoObl e€ wu3MeHenus. KomuyecTBo
TEIJIOTHl W paboTa. BHYTpeHHSIE »HEpPrHsi OJHOATOMHOTO HJACAIBHOTO rasa.
Buasl Temionepenayu: TEmIONPOBOAHOCTh, KOHBEKIIMS, U3TyUeHUE. Y IeIbHas
TEITIOEMKOCTh BellecTBa. KonnmuecTBO TEMIOTHI TP TEIIONEpEaaye.



[Tonsitue 06 ammabatHOM mpornecce. [lepBhiif 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue nepBoro 3aKoHa TEPMOJMHAMUKHU K H3ompoueccaM. 'paduyeckas
UHTEpHIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TennoBple  mamuHbl.  [IpUHIUMOBI  [EUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3oBaHusi PHEPrUU B TEIUIOBBIX MamuHax. KoadduimeHt mone3Horo
nevictBust TerioBo MamuHbl. [ukn KapHo u ero xkosd@uuueHt mosie3Horo
JeNcTBUsL. DKOJIOTHYECKHE MPOOIeMbl TEINIOHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIbHUK, KOHIULIUOHED.

Llemoncmpayuu

N3menenue BHyTpeHHEH SHEPrUU Tella MPU COBEPIICHUH PAOOTHI: BHUIET
npoOKku U3 OyTBHUIKM MO JIEWCTBHEM CXKAaTOTO BO3[yXa, HarpeBaHue s(dupa B
JaTYHHOM TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpaIus).

WN3menenue  BHYTpeHHEW  sSHepruu  (TeMiepaTypbl) Telna  NpHU
Teruionepeaaye.

OnpiT 1o aanabaTHOMY pACIHIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHUBOM).

Mopenn napoBoid TypOWHBI, JIBHrateiasi BHYTPEHHErO CrOpaHMs,
PEaKTUBHOIO IBUTATEIS.

Yyenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHON TEIIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeugecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcauus. VMcnapeHue u kunenue. AOGCOTIOTHAS
Y OTHOCUTEJbHAs BIAXHOCTh BO3AyXa. HacellleHHbIN nap. YaenbHas TeruioTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe tenmo. Kpucramwimueckue M aMopdHbie Tena. AHU30TPONUs
cBOMcTB KpucTamuioB. JKugkue kpuctamibl. CoOBpEeMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTau3anus. Y iejapHas Teriora riasieHus. Cyomumanus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuueckre ycTpoiiCTBa M INMPAKTHYECKOE NPUMEHEHHE: TMTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBILIEHHBIX TAPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGmionenne HarpeBaHus U MiIaBieHUs] KPUCTAIUTMYECKOTO BEIECTBA.



JleMOHCTpalus KpUCTaIOB.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol
N3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHAMHUKA

Tema 1. Inekmpocmamuka

DneKkTpu3anus Tela. JJeKTpuueckui 3apsia. J(Ba BHAA SIEKTPUUECKUX
3apsiioB. [IpOBOHUKYM, NUAJIEKTPUKUA U MOJIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsinoB. 3akoH Kynona. ToOYeUYHBIN 3JIEKTPUYECKUIA
3apsia. Dnekrpuyeckoe nosie. Hanpspk€HHOCTE AiekTpuueckoro nosis. [punnun
CyIIEPIIO3ULIUN DIEKTPUUECKUX IOJIEN. JIvaun HaIPsKEHHOCTH
3JEKTPUYECKOTO TOJISL.

PaGota cun oanekrpocratuueckoro moiss. I[lorenuman. PasHocTh
MOTECHIMANOB. [IpOBONHMKM M JUANEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas IpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh IIJIOCKOTO
KOHJICHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUE: SIICKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE JIIEKTPOMpPHOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN alIapar, CTPyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3auMmogericTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOJTHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTHyecKas 3aiuTa.

JIM3IIEKTPUKH B DIIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOAgu
MJIACTHH, PACCTOSHUS MEXAY HUMH U TUIJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3Mepenune 3neKTpOoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJEKTPUYECKUA TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
Uctounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LETH.



DJIEKTPUYECKOE CONMPOTHUBJIEHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MouHOCTh
IIEKTPUYECKOTO TOKA.

DIIEKTPOJBHXKYIAasi CUJIa U BHYTPEHHEE COMPOTUBJIEHUE NCTOYHUKA TOKA.
3akon Oma 11 TOJNHOM (3aMKHYTOW) 3iekTpuueckol nenu. Koportkoe
3aMBIKaHHE.

OneKkTpoHHass MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOMCTBA ANEKTPOHHBIX ITYYKOB.

[HonynpoBonuuku.  CoOcTBeHHass W OpHUMECHass  IPOBOAUMOCTD
noJIynpoBOAHUKOB. CBolicTBa p—n-nepexoa. I1oynpoBogHUKOBEIE IPUOOPBI.

DJIEKTpUYECKUA TOK B pacTBOpax M paciuiaBaXx dJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALNS. DIEKTPOIIH3.

DIIEKTPUYECKUN TOK B razax. CamMOCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Ltazma.

TexHu4yeckre yCTPOMCTBA U IPAKTUUYECKOE NPUMEHEHHE: amIepMeETp,
BOJILTMETp, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
IUO0J, TEPMUCTOPbI U (POTOPE3UCTOPHI,  MOJIYNPOBOJHUKOBBIA  JHOJ,
raJIbBaHUKa.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS WIMHIPUYECKUX MPOBOAHUKOB OT JUITMHBI,
IJIOILA]IN TTOMIEPEYHOTO CEUYEHHS U MaTepuaa.

CmemaHHOE COeTMHEHUE TPOBOAHUKOB.

[Ipssmoe wu3MepeHue HIEKTPOABMKYIIEW Cuibl. KOpoTkoe 3aMbIKaHHE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoit paspsa M IpOBOAUMOCTb BO3yXA.

OnHOCTOPOHHSSI NPOBOAMMOCTD TUO/IA.

Yyenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3ydeHne cMENIaHHOTO COEMHEHHUS PE3UCTOPOB.

N3mepenne 351eKTpOABUKYIIEN CUIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbie CBA3H



N3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce ocyliecTBisercs ¢
y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OHMOJIOTUH, XUMHH, T€OTpauu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsamus, CBI3aHHBIE C N3YYEHHEM METOJOB HaAyYHOTO
NO3HAHMSI: SIBJICHUE, HAY4YHbIN (DaKT, runoresa, pu3nyecKas BEJIMYMHA, 3aKOH,
Teopusl, HaOMIOEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHHE CHCTEMbl YpAaBHEHUM, JIMHEWHAs (QyHKUUA,
napabona, rtumepbosa, ux TrpadUKH U CBOWCTBA, TPUTOHOMETPUUYECKUE
(GyHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKJECTBO, BEKTOPHI M UX MPOEKIIMHA Ha OCH KOOPAHMHAT,
CJIO’KE€HUE BEKTOPOB.

buonoecua: mMexanwdeckoe IBMKEHUE B JKUBOW mpupone, auddysus,
OCMOC, TEIJIOOOMEH J>KUBBIX OpPraHU3MOB (BHJbI TEIUIONEpENayH, TEII0BOE
paBHOBECHE), DJIEKTPUUECKHE SIBJICHUS B )KHBOW MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE aTOMOB M MOJIEKY,
MOJIb BELIECTBa, MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeJ,
KHUJIKOCTEH M Ta30B, AJIEKTPUUYECKHE CBONCTBA METAIOB, JJIEKTPOJIUTHYECKAS
JUCCOLIMAIIMS, TajbBaHUKA.

l'eocpagpus: BnaxXxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus.: npeoOpa3zoBaHKe IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOJIIMITHUKH, MCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOJOMET U JPYTHE), IBUTaTellb BHYTPEHHETO
CropaHus, TmapoBas TypOWHa, OBITOBOW XOJNOIWIBHHUK, KOHJIUIIMOHED,
TEXHOJIOTMH  TIOJIYyYEHHUS COBPEMEHHBIX MaTepHaloB, B TOM  4YHCIE
HaHOMAaTepHUajJoB, W  HAHOTEXHOJOTUH, JJEKTpPOCTaTHUYeCKas  3allluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTED,
AJIEKTPOHArpeBaTeNbHbIE  MPUOOPBI,  IIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajibBaHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMHUKAa
Tema 3. Mazcnummnoe none. IieKmpomacHUmMHAaA UHOYKUUS
[ToctostHHble  MarHuThl. B3anmoaedcTBME TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mosie. BekTtop MarHUTHOM WHAYKIMU. [IpuHIMII Cyneprio3uuuu
MAarHuTHBIX MOJed. JINHMM MarHuTHOM MHAYKUMU. KapTrHa TMHANA MarHUTHOU
VHIYKIWH MO0JI1 HOCTOSTHHBIX MATHUTOB.



MarnutHOe 10J€ NOpPOBOJHHMKA C TOKOM. KapTWHa JNWMHUNA WHIYKIIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KaTymlku ¢ TOKoM. Omnbeir Opcrega. BsammoneiicTsue
IIPOBOJHUKOB C TOKOM.

Cunta AMmnepa, €€ MO1yJIb ¥ HallpaBJICHHUE.

Cuna JlopeHnia, e€ Moayiabp W HampabiieHUE. JIBH)KEHUE 3apsiKEHHOU
YacTUIIbl B OJHOPOJAHOM MarHUTHOM mnoJje. Pabota cunbl JIopeHna.

SBnenne snekTpoMarHuTHOW HWHAYKUMHU. [IOoTOK BEkTOpa MarHUTHON
WHIYKIUHU. OJIEKTPOJBIXKYILAs CUJa HHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuuu dapajes.

BuxpeBoe asnexktpruueckoe mosie. DIEKTPOABMKYILNAS CUJia UHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS IOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJICHME CAMOMHIYKIMU. OJEKTPOJABIKYIAs CHJIA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuuecknue yCTpONMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JICKTPOMATHUTHI, 3JIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIL], UHAYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO TTOJISL.

B3anmoseiictBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME 3EKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTh  DJICKTPOABWIKYILIEHM CWIbl HMHAYKUAH OT CKOPOCTH
VM3MEHEHUS MarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKITUH.

Yyenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha PAMKYy C TOKOM.

HccnenoBanue siBieHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasznen 5. Kosie0aHus M BOJIHBI



Tema 1. MexanuuecKkue u 31eKmpoOMazZHUNHbLE KOJ1e0aHUs

KonebarenpHass cucrema. CB0OOOJIHBIE MEXAaHHUUYECKHE KOJI€OaHUA.
IMapmonnyeckue konedbanus. Ilepuon, yactora, aMIIMTy1a U pa3za KoJeOaHUIA.
[IpyxxunHHBIN MasiTHUK. Maremaruyeckui MAasiTHUK. YpaBHeHue
rapMoHuYecKkux kosebanuil. IlpeBpaiieHue HSHEPrUM MPU TAPMOHHYECKUX
KOJIEOaHUSIX.

Konebarenbubiit kOHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KOJieOaHUS B
UICATLHOM KOJIEOATEJIbHOM KOHType. AHAIOTHS MEXIy MEXaHHYEeCKUMU U
AJIEKTPOMarHuTHeIMH KosiebanusiMu. @opmyna TomcoHa. 3akoH coxpaHeHUs
SHEPTUU B UJ€ATBHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBnenne o  3aryxalmmx  KojeOaHusix.  BbIHYXXJIeHHbIE
MexaHuyeckue KojeOanus. Pe3onanc. BbiHyXIeHHBIE 3JEKTPOMarHUTHBIE
KoJIeOaHusl.

[lepemennsblii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKa H
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoactao, nepepaya M MNoTpediieHue
ANEKTPUYECKOM  SHEPrHuHM. OKOJIOTMYECKHE PUCKM TpU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHu4yeckre yCcTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JMHUU JIEKTponepeiay.

Llemoncmpayuu

HccnenoBanne nmapaMeTpoB KojieOaTenbHOM CHCTEMbl (MPY>KUHHBIN WIN
MaTEMaTUYECKUN MASTHHUK).

HaGmronenue 3aTyxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

Habmronenune pe3oHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA W HANPSKEHUS OT BPEMEHH)
JUTSL JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc npu nociienoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Monens TUHUM 3JEKTPONepeIauH.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOAA MaJIbIX KoJIeOaHUWM Tpy3a HAa HUTHU
OT JJIMHBI HUTU U MACCHI Tpy3a.



UccnenoBanne mnepeMeHHOr0 TOKa B LENH U3 MOCIEJ0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrnpocTpaHeHus W JJuHA BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HUuTtepdpepenius u nudpakiuus MEXaHUYeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCIOBUSI H3JIYUYEHHUSI BJIEKTPOMArHUTHBIX
BOJIH. B3anmHuas opueHTtauust BektopoB E, B, V B 3jieKTpOMarHuTHOW BOJIHE.
CBOlCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXCHUE, MPEIOMIICHUE, TTOISIpU3alus,
nudpakuus, uarepdeperiusa. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31€KTpOMarHUTHBIX BOJH. [[puMeHeHne 3JIeKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[IpyHUMIIBI PAIMOCBSI3U U TelEBUACHUS. Paguomokanusi.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEBI.

TexHuyeckre yCTpONCTBA W NMPAKTHUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHKA B TEXHUKE U MEAUIMHE, paaap,
pamuonpuéMHHUK, TEIEBU30p, aHTeHHa, TesedoH, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue U pacPOCTPAHEHUE MTONIEPEUHBIX U MTPOIOTIHHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmroienre oTpa)keHus U IpesIoMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenue nnrepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOWCTB  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMIICHHE, ospu3aIus, Audpakius, tHTephepeHITusI.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [IpsMonmHENHOE pacnpOCTpPAHEHUE CBETA B
oaHopoaHow cpeae. JIyu cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n3o0pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomyienne cBeTa. 3akoHBI TMPEIOMIICHUS CBeTa. AOCOJIIOTHBIN
nokasarens npenomienus. [lonmnoe BHyTpenHee oTpaxenue. [Ipenenbusiii yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHbIM coctaB 6enoro cseta. LIBerT.



CoOuparomie M pacceuBarouiue JuH3bl. ToHKass JsmH3a. DoKycHOe
paccTosiHME U ONTHYECKas cuijla TOHKOW JHH3BL. [locTpoenue nzoOpaxeHuil B
coOMparolMX W pacceuBalIIMX JuH3ax. PopMyrna TOHKOW  JIMH3BI.
VBeauueHue, JjaBaeMoe JIUH30M.

IIpenesl NpUMEHUMOCTH F€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Mutepdepenunst cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOAEHUST MakKCUMyMOB M MHUHHMYMOB B HMHTEpP()EpEHUMOHHOU
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. AudpaknuoHHas pemérka. YclIoBUE HaOII0IEHUS
[JIaBHBIX MAKCUMyMOB TMpU MaJ€HUH MOHOXPOMATHUYECKOIO CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckre yCTpoWcCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doToamnmapaT, MPOSKIMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOUL.

Jlemoncmpayuu

[IpssMonuHEHOE pacupOCTpaHEHUE, OTPAXKEHUE U NPEIOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe OTpaxkeHue. Mojenb CBETOBOA.

UccnenoBannie CBOMCTB N300paKEHUN B TMH3aX.

Mopaenn MEKpPOCKOIIa, TEJIECKONA.

HaGmronenue natepdepeHnu crera.

Habnronenue audpakiuu ceera.

Habmronenne nucnepcuu cBera.

[Tonmyyenue ciekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKINOHHON PEIIETKY.

Habnronenue nonsipuszauuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasaTesns NpeJoMIICHHs CTEKIIA.

HccnenoBanne CBOMCTB U300payKeHUM B JIMH3AX.

Habnronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cClIeNMAIBbHON TEOPUHU OTHOCUTEIBLHOCTH
['paHnnbl OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku. [locrymarsl
CIICLIMAJIbHOW TEOPHH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHU U
COKpAILEHUE JIJTUHBI.



3H€pFI/IH U UMITYJIbC peﬂﬂTHBHCTCKOﬁ YaCTHUIIbI.

CB43b Macchl C DHEPru€d M HMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI.
DHEpPrus MmoKosl.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmovt K6AHMOBOIU ONMUKU
®otonbl. Popmyna Ilmanka cBs3u sHepruu (OTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMIyJbc (HOTOHA.
OtkpeiTue u uccinenoBanue ¢otoddpdexkra. Onbitel A. I'. Cronetona.

3axonsl ¢oTtodrddexra. YpaBHenue JiiHiuTenHa ans ¢portodrdpdexra. «KpacHas
rpanuna» portodddexra.

JlaBnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre yCTpOMCTBa M MPAKTUUECKOE MPUMEHEHUE: (HDOTOIIEMEHT,
dboTomaTUMK, cCoTHEUHAs 6aTapesi, CBETOANOI.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (HoTo3PdekTa.

Ceeroauon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o -4acTHIL.
[Imanerapnas mozens aroma. Ilocrynmatel bopa. M3nmydenuwe m mornomieHue
(GhOTOHOB TIpU TIEpexoje aroMa C OJHOTO YPOBHS IHEPruu Ha Apyrou. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPTrUU aTOMa BOJIOPO/IaA.

BonHoBeie cBoiicTBa wactull. Bomnbel ge bpoinsa. KopmyckyinsipHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuyeckre yCTpOWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPalbHBII
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITHIOTED.

Llemoncmpayuu

Mopens onsita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmtoieHre TMHeNYaThiX CIIEKTPOB U3TYyUYCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomol

Habnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po



DKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopaa mo  ompeneneHurd  cocTaBa
paanoakTUBHOro wu3nydeHus. CpoiicTBa anbda-, Oera-, ramMma-u3Iy4deHHs.
BinsHMe paguoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykinonHast Mmojens siapa [eiizenoepra—
MBanenko. 3apsa sapa. MaccoBoe unciio sapa. M3oTonsl.

Anb(a-pacnaa. OJIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. ['amma-
U3JTy4YeHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer spa.

SnepHble peakuuu. JleneHue U CUHTE3 s1ep.

Anepusiit peaktop. TepmosinepHsiii cunte3. [IpoGiemMbl U MEepCEKTUBbBI
SAJIEPHOM SHEPTeTUKU. DKOJOTNYECKHUE ACTIEKTHI AIEPHON SHEPIETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HaOIOIEHUS U PETUCTPALIMU JIIEMEHTAPHBIX YACTHUII.

dyHmaMeHTadbHbIE B3auUMOJICUCTBUSA. EMUHCTBO (DU3UYECKOU KapPTUHBI
Mupa.

TexHu4yeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP,
Kamepa BuiibcoHa, siaepHbIil peakTop, aToMHast 6oM0a.

Llemoncmpayuu

CU€TYrK NOHU3HUPYIOLIUX YaCTHULL.

Yyenuueckuii sxkcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DinemMeHTHI ACTPOHOMUM U ACTPOPU3NKH

JTanbl pa3BUTHS acTpoHOMHH. [IpuKIagHOE W MHUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMMUH.

Bug 3Bé3qH0ro HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Counnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHia U 3BE3Z.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CIEKTpaldbHBIN KJIacc —
CBETHUMOCTB». 3BE3Jbl I'JIABHOM IOCJIEA0BATECILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEIbHOCTH. BHYyTpEeHHEE CTpOEHUE
3B€31. COBpPEMEHHBIE TMPEJICTABICHUS O MPOUCXOKIACHUH U 3BoJonnKu ConHia
1 3BE3J. DTaNbl )KU3HH 3BE3]I.

Muieunsiii IlyTe — Hama INanaktuka. [lTonoxenue u asuxenue CoJHIa B
lamaktrke. Tunbl ramakTuk. PaguoranakTukd u KBaszapbl. YEpHBIE ABIPHI B
SIApaxX rajlakTHUK.



Bcenennas. Pacmupenue Bceenennoii. 3axkon Xa0O06ma. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsnydeHue.

MacmrabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepewménnsie npo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HaGmonenus HEBOOPYKEHHBIM rJ1a30M Cc VCTIOJIb30BAHUEM
KOMITBIOTEPHBIX TMPUJIOKEHUW JUIsl  ONpPEAENICHHs] MOJOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3/11si CeBepHOro MoyIapus 1
APKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, miianet, Miieunoro Ilytu.

O0o01maomiee NOBTOPEHUE

Ponp ¢u3uku w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIbBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEeKa, POJib U MECTO
GU3UKH W aCTPOHOMHM B COBPEMEHHOM HaydyHOW KapTHHE MHpa, pPOJib
dbu3nyeckor Teopur B POPMUPOBAHUU MIPEACTABICHUNA O PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIMEM psSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBisieTcs ¢
YYETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3CU C KypcamMy MaTE€MAaTHKH,
OUMOJI0THHU, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meorcnpeomemnule nonsamust, CBI3aHHbIE C U3yYEHUEM METO/IOB HAYYHOT'O
NO3HAHUSA: SIBJICHUE, Hay4YHbId (pakT, runores3a, (puznyeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, IKCIEPUMEHT, MOJICINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: peUIEHUE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHE
byHKIMU: CHHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPJIHHAT,
CIIO)KEHHWE BEKTOPOB, TPOM3BOJIHBIE DJJIEMEHTAPHBIX (DYHKIMH, NpU3HAKU
noI00Ms1 TPEYTOJIbHUKOB, ONpENEJICHUE IJIOMAIu MIIOCKUX (Guryp u oObéMa
TEI.

buonocus: >nekrpuyeckue SBICHUS B >KMBOM MPUPOJAE, KOoJeOaTelbHbIE
JBW)KEHHUSI B JKMBOM NPUPOJE, OINTHUYECKHE SIBJICHHUS B JKUBOW IIPUPOJE,
JNEHUCTBUE paialluy HA KUBbIE OPTAHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKasl CTPYKTypa
TBEPABIX TE€l, MEXaHU3Mbl OOpa30BaHUsA KPUCTALIMYECKON  PEIIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eocpaghusi: MarHUTHBIE TONIOCA 3€MJIM, 3QJ€KU MArHUTHBIX Py,
(boToChEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.



Texnonocua: JMHAMA DIEKTPONEpENady, TIEHEpaTop IEPEMEHHOrO TOKa,
3JEKTPOABUTATENb, UHAYKIMOHHAS TI€Yb, paaap, paaUuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neuyb, NpOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJlHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUAA

OcBoenune ydeOHOTO TIpeaMmeTra «Pu3nka» Ha ypOBHE CPEIHETO OOIIETro
obpazoBanus (0a30BbIH  ypOBEHb) JIOJDKHO  OOECHCUHTH  JOCTHKEHHUE
CIICIYIONMINX JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS y4yeOHOro mpenMera «Du3NKay
JNOJKHBI ~ OTpakaTb  TOTOBHOCTB M CIOCOOHOCTh  0OOydYaroluxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIHUEN JIMYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OPHEHTAllMi, MO3UTHBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIMCKOrO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JEATEIIBHOCTH B IIPOLECCE
peanu3aluyu OCHOBHBIX HAIIPABJICHWM BOCHMUTATEIBHOM AESATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydyaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIIEYETIOBEUYECKUX TYMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B HHTEPECAX IPAXKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYITPAaBICHUHN B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE  B3aMMOJIECUCTBOBAaTH C  COUHUAIBHBIMA  WHCTUTYyTaMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXkIaHCKOH WJICHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTA YYEHOTO;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETUKY HAy4YHOI'O
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHMSI:

MHTEPEC K Pa3IMYHbIM chepam NpodhecCuOHATbHON IeATeTbHOCTH, B TOM
YHUCIIE CBSA3AHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAHHBIN
BBIOOp Oyaymiedt mpodeccuu W peamu30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC
IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
0051acTH (PM3HMKHU HA IPOTSKEHUU BCEU KU3HH;

6) 3K0J10rH4eCKOr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX POOIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHE JCHUCTBUNM B OKPYXKAKOIIEH Cpene Ha
OCHOBE 3HAHUA LIEJIEH YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

paclIMpEHre ONbITa AESITEIbHOCTH JKOJIOTMYECKOW HAIpaBJIEHHOCTHU Ha
OCHOBE MMEIOITUXCS 3HAaHUM 110 (U3BHUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHWE LEHHOCTH HAy4YHOH JesTeNbHOCTH, FOTOBHOCTh B IpoLiecce
U3ydeHus: (U3MKU OCYIIECTBIATh IMPOEKTHYIO M  HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE e CTBHS
Ba3oBble jioruyeckue aeiicTBU:
CaMOCTOATENFHO  (OopMyIHMpoBaTh H  aKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEeNIeNATh ICIU JCATEIBHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTECPUHU HX
JOCTKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH ¥ MPOTHBOPEUYUS B PacCMaTPUBAEMBIX
(bu3HUECKUX SABIICHUSX;
pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a UMCIOIIMXCS
MaTepHATBHBIX M HEMATEPHUATbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICSITENILHOCTh, OIIEHUBATh COOTBETCTBUE
pe3yAbTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHUM JIEATEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHSX PEAIbHOrO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBaATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH )KMU3HEHHBIX MPOOJIEM.

Bba3oBble uccien0BaTeIbCKHeE 1eHCTBUSA:

BJIAJ€Th HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMU U METOJAMU
busznuecKkon HayKu;

BJIQJ€Th  HAaBBIKAMHM  y4€OHO-MCCIIEIOBATEIbCKOM UM IPOEKTHOU
NEATeTbHOCTU B 00JacTM  (U3UKH, CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  IOUCKY  METOJIOB  pEIIeHHd 3a7ad  (PU3HYECKOro
coJiep KaHusl, IPUMEHEHHIO PA3JIMYHbBIX METOJOB MO3HAHUS;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEpHpETalny, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PaA3JIMYHBIX Y4eOHBIX
CUTYAaLMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITh NPUYUHHO-CIICCTBEHHBIE CBA3M M aKTyaJM3UpOBATH 3aJady,
BBIJIBUTATh TUINIOTE3y €€ PEIIeHUs], HAaXOJIUTh apryMEHTHI JUIsl JI0Ka3aTellbCTBa
CBOMX YTBEP)KICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKNA OLEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3WPOBATh H3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUU (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh MEPEHOCUTh 3HaHUA MO0 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OPUTrMHAIbHBIE TOAXOAbI U PELLICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUSI.

PabGora ¢ unpopmaunmeii:

BJIAJ€Th HABbIKAMHU IOJY4YEHUs HUHPOpMaUuu (PU3NYECKOTO COACpPKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH [TOMCK, AHAJIN3,
CHUCTEMATHU3AIMIO U WHTEPHIPETALUI0 UHPOPMAIIMK Pa3IMYHBIX BUIOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIOJb30BaTh CpPEICTBA HH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pEHICHUH  KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3allMOHHBIX 3a7a4 ¢ COOJII0OJIeHHEeM TPEeOOBAHUM SPrOHOMMKHU, TEXHUKU



0€30I1acCHOCTH, TUTHEHBI, peCcypcocOepeKeHus], MPAaBOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCTHl (PU3MYECKOT0 COJAEP>KAHMS B PA3NMUHBIX (popmaTax c
yu€ToOM Ha3zHaueHus UHPOpMAllMM U LEJIeBOM  aynuTOpuu, BbIOHMpas
ONTUMAaJIBbHYIO (POPMY IPEJCTABICHUS U BU3YyaIU3aLUH.

KoMMyHHKATHBHBbIE YHHBePCcAJIbHbIE YUeOHbIe JeliCTBUS:

OCYIIECTBJIATh OOIIeHHe Ha Yypokax GU3HUKK U BO BHEYPOUHOH
NEeSITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMATYaTh
KOH(DJIUKTBI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMaTh ¥  HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VUHAUBUIYAJIBHON pabOThI;

BbIOMpaTh TEMAaTUKy M METOJ(bl COBMECTHBIX JEUCTBUN C YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEHN Ka)0T0 YjeHa KOJJIEKTHBA;

NPUHAMATh Il COBMECTHOH JIeATEIBHOCTH, OpPTaHW30BBIBATH U
KOOPJAWHUPOBATh ACUCTBUSA MO €€ INOCTHXKEHUIO: COCTABIIITH IUIAH JEHUCTBU,
pacnpenenarth poid ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M Ka)XJOr0 y4acTHHKAa KOMAaHIbI B
oOIIHif pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

npejyaraTh HOBBIE TPOEKTHI, OLEHUBATh HJEU C TMO3ULIHUU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISITh TO3UTHBHOE CTPATETHYECKOE TOBEIECHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOATENIbHO ~ OCYIIECTBIIATH IMO3HABATENIbHYIO  JCSATEIbHOCTh B
obnmacth (QU3MKM W aCTPOHOMHH, BBISABJISITH MPOOJEMBI, CTaBUTh U
dbopMyIpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSATENIbHO COCTABJISITh TUIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3a/lay, TUTaH BBIMOJHEHUS MPAKTHUYECKOW paboThl € YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacliupsATh paMKU  ydyeOHOro IpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHU;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JacTU
(U3HKM, TMOCTOSHHO TMOBBIIATh CBOM 0Opa30BAaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJVIEKT:

JTaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh HaBbIKAMU TIO3HABATEIbHOW pedrexkcuu Kak OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUI;

UCIIOJIb30BaTh NPHUEMBI peQIeKCUH JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'O PELLIEHUS;

YMEThb OLICHWBATh PUCKM U CBOEBPEMEHHO INPUHUMATh PELIECHUS MO UX
CHUKEHHUIO;

OPUHUMAaTh MOTHUBBI M apryMEHThl JIPYrMX IpU aHAIHU3€ PEe3yJbTaTOB
NEeSTENbHOCTH;

IPUHKUMATh ceOs, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMAaTh MOTHUBBI M apryMEHThl JIPYTMX IpU aHAIM3€ Pe3yJbTaToOB
NEeSTENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTHX HA OLUIMOKH.

B npouecce 10CTHXKEHNS TMUHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTrPaMMbl
no (Qusuke I YpPOBHS CPEIHEr0o OO0IIero oOpa3oBaHUs Y OOyYaroluxcs

COBEPIICHCTBYETCS SMOIMOHATbHBIH WUHTEIUICKT, MPEIOJIar AFOIIHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHHUS,  BKIIOYAMOIIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BHJETh HANpPaBJICHHUS Pa3BUTHS COOCTBEHHOM
SMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUS, BKJIIOYAIOLIEO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTH aJalTUPOBATHCA K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAIOLIEH CTPEMJIEHUE K TOCTHXKEHUIO LIEJIN
U yCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHE €HCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;



SMMATHUH, BKIIOYAKOLIEH CHOCOOHOCTh MOHHMMATh  3MOIMOHAIbHOE
COCTOSIHUE JpPYrMX, YYWUTBIBaThb €ro IMpU OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTh  BBICTpAaUBaTh
OTHOILIEHUS C IPYTUMU JIOAbMH, 3200TUTHCS, IPOSBISATh UHTEPEC U Pa3pelIaTh
KOH(DJIUKTBHI.

INPEJMETHBIE PE3YJIBTATHI

K kony oOyuenuss B 10 kJjiacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTb c(pOPMHUPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHUM:

JIEMOHCTPHPOBATh HA MPUMEpPax poiib U MeCTO (GU3UKH B (OPMUPOBAHUHU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON IESATEIBHOCTH JIOJIEH;

YUUTBHIBaTh TPAHUIbl HPUMEHEHUS H3YUYCHHBIX (U3MUECKUX MOJENeH:
MaTepuaiabHas TOYKa, WHEpIHMadbHAas cHCcTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJO, UACATBHBIA Ta3, MOJAEIN CTPOSHUS Ta30B, KUIKOCTEH W TBEPABIX TeT,
TOUYCUHBIN SJIEKTPUUECKUNA 3aps]] PU pelIeHNH (PU3NUEeCKHUX 3aj1a4;

pacnio3HaBath (U3HYECKHE SIBICHUS (MPOIECChI) M OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETHYECKON TEOpHH CTPOCHUS
BEIIECTBA W  DJEKTPOJMHAMHUKU: DPABHOMEPHOE M  PaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE JIBIDKEHHE, CBOOOJHOE TaJieHue Tell, JABW)KEHHE II0
OKPY>KHOCTH, WHEpIMs, B3auMojeucTBue Ten, auddys3us, OpoyHOBCKOE
JBU)KCHHE, CTPOCHHE JKUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00BbEMa Tell MpH
HarpeBaHuM (OXJAKICHUH), TETJIOBOE PaBHOBECHUE, MCIIAPEHHE, KOHJICHCAIIHS,
IUTaBJICHUE, KPUCTAJIM3alUs, KHUIICHHE, BIAXKHOCTb BO3/yXa, IOBBILICHUE
JIaBJICHUs Ta3a MpPU €ro HarpeBaHUM B 3aKPbITOM COCYJE€, CBSI3b MEXIY
nmapaMeTpaMH COCTOSHUSI Ta3a B  HW30MIpoIeccax, dJEKTpH3alus Ted,
B3aUMOJIEHCTBHE 3apsI0B;

ONHCHIBATh MEXaHUUYECKOE JIBUKEHHE, HUCTIONb3Ys (PU3NUECKUE BETUUUHBIL:
KOOpAMHATA, MyTh, MEPEMEIICHNUE, CKOPOCTb, YCKOPEHUE, Macca Tela, CUJa,
UMIYJIbC  TeNa, KUHETHYECKas  OJHEprus, IMOTCHIMadbHAas  dHEprus,
MexaHn4yeckasi paboTa, MeXaHHYeCKash MOIIHOCTh; MPHU OMHUCAHWUU TMPABUIBHO
TPAaKTOBaTh (DPU3MUECKUN CMBICI UCHOJIb3YEMbIX BEJIWYMH, UX O0O3HAUCHUS U
€IMHULbI, HAXOUTh (DOPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3NUYECKYIO BEIUUUHY
C IpYTUMU BEIMYNHAMU;

OMHCHIBATh HM3yUYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SBIICHUS,
UCTIOJNBb3ysl (U3NYECKUE BEIMYMHBL: JABJICHHE Tra3a, TeMmIepaTypa, CpeaHss



KHHETHYECKAs DHEpPrus Xa0THYECKOIO JBUKEHUS MOJIEKYII,
CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, padora rasza, KO3(P(PUUMEHT TMOJE3HOrO0 JEHCTBUSA TEIJIOBOTO
JBUTATENs; TMpPU ONHUCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUH CMBICT
UCIOJIb3yEMBIX BEIMYMH, UX OOO3HAUEHUS U €IUHUILBI, HAXOIUTh (HOPMYIIbI,
CBSA3BIBAIOLIUE JAHHYIO PU3NYECKYIO BEJIMUYMHY C IPYTUMU BETMUMHAM;

ONMUCBHIBATh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BEHIECTBA U
AIIEKTPUYECKHE SIBJICHUS (IIPOLIECCHI), MCTONB3YysSd (DU3HUECKUE BEIHYUHBI:
IIEKTPUYECKUM 3apsif, dJIEKTPUUECKOE T10JI€, HAIPSDKEHHOCTD OIS, IIOTEHIMA,
Pa3HOCTh MOTEHLMAJIOB; MPHU ONUCAHUU MPaBUIBHO TPAKTOBATh (hHU3UUECKUIN
CMBICII HCIIOJNb3YEMBIX BEJIMYUH, UX OOO3HAYEHUS W E€IUHUIIbI; YKa3bIBaTb
(dopMyIibl, CBS3bIBAIOUIME MJAHHYIO (PU3MYECKYI0 BEJIMUMHY C JPYTUMHU
BEJIMYMHAMU;

aHANU3UpOBaTh  (PU3UYECKHME TPOIECChl M SIBJIEHUSA, HCHOJIb3Ys
(u3nuecKre 3aKOHbl M MPUHIMUIBL: 3aKOH BcemupHoro tarotenus, I, I u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW DSHEPIUH, 3aKOH
COXpaHEHUsI MMITYJIbCA, IPUHIUI CYNEPHO3ULIUN CWI, IPUHIUI PAaBHOIIPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHMS BELIECTBA, TA30BBIE 3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW DHEPTHUH
TEIJIOBOTO JIBIXKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIepaTypoid, MEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsiaa, 3akoH Kyiona,
IIPU 3TOM Pa3INYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUS (TPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUMBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHs MX O€30MaCHOTO UCIOJIb30BaHUS
B IIOBCEJHEBHOM JKU3HU;

BBINIOJIHATD 3KCHEPUMEHTHI 10 HCCIEAOBAHHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHHUH, IIPU OTOM
¢opmynupoBath MpoOiemy/3afady M TUIOTE3y Y4eOHOro HSKCIEpHMEHTa,
coOupaTh YCTAaHOBKY W3 MIPEIJIOKEHHOI0 O0OpYAOBAaHMS, MPOBOJUTH OMNBIT U
GbopMyIIHpPOBATH BHIBOBI,

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEPEHUs (PU3UUECKUX BEJIMUUH,
OpU 3TOM BbIOMpaTh ONTHUMAJIBHBIA CIIOCOO H3MEpPEHUs U HCIOJIb30BATh
V3BECTHBIE METO/IbI OLIEHKH IOTPELIHOCTEN U3MEPEHHU;

UCCJIEIOBAaTh 3aBHCHUMOCTH MEXAYy (PU3NYECKHMMH BEJIWYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUMN, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCUpOBaTh PE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYHMH B
BU/JIE TaOIUI U TpadUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHNUS;



coOmro/1aTh mpaBuiIa 0€30MacHOro Tpy/a MpH MPOBEACHUU MCCIEI0OBAHUN
B paMKax y4yeOHOro 3KCIIEpUMEHTa, Y4EOHO-UCCIEN0BATENbCKON U MPOECKTHOU
NESATENbHOCTH  C  HCHOJB30BAHMEM  H3MEPHUTENBHBIX  YCTPOMCTB U
1ab60paTOPHOTO 00OPYAOBAHMUS;

pemiath pacu€THblE 3aJaydl C SBHO 3aJlaHHOM (PU3MYECKON MOJENbIo,
UCIIOJIb3Ysl (PU3UYECKHE 3aKOHBl M TMPUHIUIIBI, HA OCHOBE aHalIM3a YCIOBUS
3aJla4yi BBIOMPATh (PU3UYECKYIO MOJIEb, BBIACIATH (PU3HUECKHE BEIUYHMHBI U
dopMmyIibl, HEOOXOAUMBIE JUIsl €€ pellieHus, POBOAUTh PACUEThl U OLICHUBATH
peaTbHOCTh MOTYUYEHHOTO 3HaYeHUsT (PU3NUECKOIN BEITMUUHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKHU
HENPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C ONMOPON HA M3yUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIOJIb30BaTh ~ NPU  pEHIeHWH  y4yeOHBIX  3a/lad  COBPEMEHHbIC
UH(OPMAIIMOHHBIE ~ TEXHOJOTMH Il TIOMCKAa, CTPYKTYPUPOBAHHMSI,
UHTEPOpPETallud W  NPEICTaBIeHUs y4eOHOM U HAay4YHO-IOMYJIIPHOM
uHpOpMaIMU, TMOJIYYEHHOM U3 Ppa3IUYHbIX MCTOYHHUKOB, KPUTHYECKH
aHAIM3UPOBATh MOJyYaeMyIo HH(POpMAIIHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pPa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO0 MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHON KU3HU
uist  obecrieueHus Oe3omacHOCTH Tpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COOIIOACHUS HOPM
HKOJIOTMYECKOr0 MOBEICHUSI B OKPYXKAIOLIEH CpeJiE;

paboTaTh B TPYIIE C BBIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PALMOHAIBHO pacHpenessiTh OO0S3aHHOCTH H
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAaHAAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHMBATh BKJAJ  KaXIOr0 M3 YYaCTHUKOB TIPYyNNbl B  PELICHHE
paccMaTpuBaeMoi IPOOIIEMBI.

K koniy o0yuenuss B 11 kjacce npeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JI€MOHCTPHUPOBATh HA MPHUMEpPax poiib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOH KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON NIEATEIBHOCTH JIOAEH, LIETOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS H3YUYCHHBIX (DU3HUECKUX MOJENeH:
TOYEUHBIA AIEKTPUUYECKUN 3apsll, JIyd CBETa, TOUYECYHBIA HCTOYHHUK CBETAa,



sepHas MOJENb aroMa, HYKJIOHHas MOJENb aTOMHOTO sjipa MpH pPEIIeHUU
bu3nUecKux 3aaay;

pacro3HaBaTh (U3UYECKHE SBJICHUS (MPOLECCh]) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB OJJIGKTPOJMHAMUKH M KBAHTOBOM (PHU3UKHU: 3IEKTpUUECKAs
IPOBOJIUMOCTbH, TEIIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JICHCTBUS TOKAa,
B3aMMOJICCTBHE  MAarHUTOB, JJEKTPOMArHUTHas  MHAYKLUMS, JIEWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JIBIXKYLIMICS — 3apsij,
3JIEKTPOMATrHUTHBIE KOJIEOAHUSI W BOJHBI, MPSIMOJMHEWHOE paclpOCTpaHEHHE
CBETa, OTPAKEHUE, MpeJoMIIeHne, UHTepdepeHIus, Tudpakius U noaspu3anus
cBeTa, nucnepcus ceeta, poTtodnnekrpudeckuit 3gdext (horoaddexr), cBeToBOE
NABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIlMOAKTUBHOCTB;

OMKCHIBATh U3yUEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHE,  AJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NIMYHBIX  Cpel) W
3JIEKTPOMATHUTHBIE SIBIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BEITUUMHBI:
IIEKTPUYECKUI 3apsifl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSIKEHUE, IEKTPHUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOABMKYIAs CUJa, padoTa
TOKa, WHAYKUUS MarHuTHOrO Tmojis, cuwia Awmnepa, cuna JlopeHia,
UHIYKTUBHOCTh KATYIIKH, SHEPrUs 3JIEKTPUYECKOIO0 M MAarHUTHOIO IOJEH,
HEepUoJ U YacToTa KojeOaHui B KoyueOaTeIbHOM KOHTYpE, 3apsi U cuja TOoKa B
mpolecce TapMOHUYECKHX  AJIEKTPOMATHUTHBIX — KosieOaHuii, ¢OKycHOE
PAcCTOSIHUE M ONTUYECKas Cuja JIMH3bI, IPU ONMUCAHUU MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC HUCHOJIb3YEMBbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHULBI,
yKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3MUECKYI0 BEJIMYHHY C
JIPYTUMU BEIUYUHAMY,

ONMKCHIBATh M3YUYEHHBIE KBAHTOBBIC SIBJIEHUS M IMPOLIECCHI, HCMOJIb3YS
(u3HUecKre BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
yacToTa CBETa, PHEPrUsi U UMITYJIbC (OTOHA, MEPUOJ MOIypachajga, SHEprust
CBS3M aTOMHBIX SJIep, NPHU OMUCAHWUU MPaBUIBHO TPAKTOBATh (PU3MUECKUU
CMBICII HCTONb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUsI U E€JIMHULIbI, YKa3bIBaTh
(GopMybl, CBS3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIWYMHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BEIMYUHBL;

aHAMM3UpOBaTh  (DU3MYECKHME TPOIECChl M SIBJICHUA, HCHOJIb3Ys
(du3nueckre 3aKOHbl U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOIO U
NapajijIeIbHOIO COEAMHEHMS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
3JIEKTPOMArHUTHOW HWHAYKIMH, 3aKOH MPSMOJUHEHHOrO0 pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPaXEHHSI CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHUE
DiiHmTenHa st pororddexra, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS



UMITYJIbCa, 3aKOH COXPAHEHHMs JJIEKTPUYECKOrOo 3apsia, 3aKOH COXPAHEHUs
MacCOBOT0 4HCIIa, MOCTYJaThl bopa, 3aKoH paguoakTUBHOTO paciajaa, mpu 3TOM
pa3nuyarh CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe
BBIPKEHUE U yCIIOBUS (TPaHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

ONpPENENATh HANpaBJICHUWE BEKTOpA HWHAYKIMM MArHUTHOTO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTH UM OIKCHIBATH H300pAKEHHUE, CO37aBAEMOE IJIOCKUM 3E€PKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCHEPUMEHTHI MO HCCIEAOBAHHIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPEHMU: MPU ITOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIBI,

OCYILIECTBIIATh MPSMbIE U KOCBEHHBIE M3MEPECHUS (DU3NUECKUX BEIUYMH,
Ipu 3TOM BHIOMpATh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUSI M HCIOJb30BaTh
W3BECTHBIE METO/Ibl OLIEHKHU IMOTPEMIHOCTEN U3MEPEHHI;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH C HCIOIb30BAHUEM
OPSIMBIX U3MEPEHUMN: MpPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3UYECKUX BEJIIMYUH B BHUJE TAOIUI U
rpaduKoB, AeaTh BHIBOBI IO pe3yIbTaTaM UCCIIeI0BaHNUS,

coOmro/1aTh mpaBuiIa 0€30MacHOro Tpy/a MPH MPOBEICHUU UCCIEI0OBAHUN
B paMKax y4yeOHOTO IKCIEpUMEHTA, YUYEOHO-UCCIIEI0BATEILCKON U MPOEKTHOM
JNEATeIbHOCTU  C  HWCIOJb30BAaHUEM  HU3MEPUTENBHBIX  YCTPOMCTB U
1ab60paTOPHOTO 00OPYAOBAHMUS;

pemiath pacu€THblE 3aJaydl C SBHO 3a/JlaHHOM (PU3MYECKON MOJENbIo,
UCIIONb3ysl (PU3NYECKHE 3aKOHbl W TPUHLMIBI, Ha OCHOBE aHAJIM3a YCJIOBUS
3a/laud BBIOMPATH (DPU3UYECKYIO MOJIEb, BBIACIATh (U3UYECKUE BEIWYUHBI U
dbopMyIbl, HEOOXOUMBIE ISl €€ pellIeHus, TPOBOAUTh PACUETHI M OICHUBATH
peaTbHOCTh MOTYUYEHHOTO 3HaYeHUsT (PU3NUECKON BETMUUHBI;

peuathb KaueCTBEHHbIE 3a/1auu: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IEMIOYKY PACCYX IEHUU C OMOPOW HA U3YyUECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UYECKUE SBIICHHUSI,;

UCIOJIb30BaTh ~ NPU  pEHIeHWH  y4yeOHBIX  3a/lad  COBPEMEHHbIC
nHQOpMAIIMOHHBIE ~ TEXHOJOTMH  JJIs MOUCKa, CTPYKTYpPUPOBaHUS,
UHTEpPIpETAllul W  MOPEACTABICHUS y4eOHOM UM HAyYHO-MOMYJSPHOU
uHbOpMAIMK, TIONYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATh MOJyYaeMyIo HH(POpMAIIHIO;



OOBSICHATh TPHHIUIBI JCHCTBHS MAIllMH, TPHOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3jiuyaTh yCIOBUSA WX O€30MaCHOr0  WCIOJb30BaHHUS B
MIOBCEHEBHOM JKU3HM;

NPUBOJIUTH TMPUMEPHl BKIaJAa POCCHUCKHX U 3apyOCKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPY)KAIOIIETO0 MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS 10 (DPU3HUKE B TIOBCETHEBHOM KU3HU
st obecrieueHus  Oe3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISI COXPAHEHUS 37I0POBBS U COOIIOCHHSI HOPM
AKOJIOTMYECKOTO TMOBEJICHUS B OKPY’KAOIEH Cpe/ie;

paboTaTh B TpPYIIE C BBIIOJHEHUEM Pa3JIUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PaIlMOHAIBHO pACIpeNesaTh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATEIIBHOCTh B  HECTAaHJAPTHBIX CHTyaIUsIX, aJeKBaTHO
OLICHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIbl B  pEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosn4yecTBO 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iesioB U TeM uudposbie
Ne i/ P Kontpouasnsie | IIpakTnueckue (1ubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O IO3HAHUA
bu6mmoreka I{OK https://
1.1 du3uka U METObl HAYYHOrO TTO3HAHUS 2 m.edsoo.ru/ 74 1bET2
Uroro mo pazneny 2
Pazpnen 2. MEXAHUKA
bu6mmoreka I{OK https://
2.1 Kuemarika > m.edsoo.ru/7f41bf72
bubmuoteka [{OK https:/
2.2 Huramica / m.edso0.ru/7f41bf72
bubmuoreka I{OK https:/
23 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 m.edsoo.ru/TfA1bET2
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuoteka [{OK https:/
’ TEOPUHA m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 Bubmrorexa HOK hitps://

m.edsoo.ru/7f41bf72




313 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmuoreka [{OK https:/
’ da30BbIE TIEPEXOIBI m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. DJIEKTPOIUHAMUKA

bubmuoreka [{OK https:/

4 UeKTpocTatiia 10 m.edso00.ru/7f41bf72

49 ITocTOSHHBIN 3JIEKTPUUECKHUM TOK. TOKH 12 bubmuoreka [{OK https:/
' B pa3IU4YHBIX Cpeaax m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpousnsie | IIpakTnueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pazpen 1. JIEKTPOIUHAMMUKA
11 MarnuTHoe nosie. DNeKTpOMarHuTHas 1 | 3 bubnuotexa [{OK hittps://
) WHAYKLIUA m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHn4eCcKUe U 3JIEKTPOMarHUTHbIE 9 1 bubnmoreka [{OK https://
' KoJIe0anus m.edsoo.ru/7f41c97c
29 MexaHn4eCcKUe U 3JIEKTPOMarHUTHbIE 5 1 bubnuotexa [{OK hittps://
' BOJIHBI m.edsoo.ru/7f41c97¢
but6mmoreka I{OK https://
23 Onrka 10 3 m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBHI cieUaNbHON TEOPUH 4 | bubnuotexa [{OK https://
' OTHOCHTEIBHOCTH m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4

Pa3nen 4.

KBAHTOBAS ®U3UKA




but6mmoreka I{OK https://

4.1 D7eMEHTHI KBAHTOBOM ONTHKH 6 m.edsoo.rw/7f41c07e
but6mmoreka I{OK https://
4.2 Crpoerne atoma 4 m.edsoo.ru/7f41¢97¢
bubmuoreka [{OK https://
4.3 ATOMHOE 57pO > m.edso0o.ru/7f41¢97¢
Hroro no pazneny 15
Pa3znen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
but6mmoreka I{OK https://
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPHU3UKU 7 medsoo.rw/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE
but6mmoreka I{OK https://
6.1 O06o0matoiiee MOBTOPEHHE 4 m.edsoo.ru/ 74169 Tc
Hroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME







ITOYPOYHOE INTAHUPOBAHMUE

10 KJTACC
Kosmn4yecTBo 4acos JIeKTPOHHbIE
Ne Jara nudposbie
Tema ypoxka Kontpoabnsie | IIpakTnueckune op
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
®du3ukKa — Hayka O IPUPOJE.
1 Hayunsie MeT(})] bl HOEH;)HI/ISI 1 bubmorexa HOK hitps:/)
y a m.edsoo.ru/ff0c32¢2
OKPY’KaloIllero Mupa
Pounb u mecTo ¢usuku B
OPMHUPOBAHUU COBPEMEHHOM
2 Sa p‘lHOI;/'I KapTUHBI th a, B 1 bud-uorera HOK 2
Y pv b, m.edsoo.ru/ff0c33e6
MPaKTUYECKON JNeATEIHbHOCTH
Ioaen
Mexanuueckoe ABUKEHUE.

3 OTHOCUTENIBHOCTh MEXaHUUYECKOTO 1 but6mmoreka [{OK https://
nBwkeHus. [lepemenienue, m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMeEpHOE psIMOJIMHEHOE | bubnuotexa [{OK https:/
IOBW)KCHHUEC m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSAMOJIMHENHOE | bubmuoteka L{OK https:/
IOBW)KCHHUEC m.edsoo.ru/ff0c372¢e

6 CBoOoaHOE TIazieHue. Y CKOpeHue 1 bu6mmotexa [1OK https:/
CBOOOJTHOTO MAJCHUS m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiinoe ABUKEHUE. 1 bubnmnoreka [{OK https://




JIBr>xeHHne MaTepuaabHON TOUYKHU 10

m.edsoo.ru/ff0c3ada

CUCTCMbI MaTCPUAJILHBIX TOYCK.

OKPY>KHOCTH
[IpuHIUIT OTHOCUTENBEHOCTH
8 lanunes. UneprmanbHble CUCTEMBI bubmmorexa OK hitps:/
' p HU m.edsoo.ru/ff0c3be8
orcuera. IlepBbiit 3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 cynepro3uiuu cui. Bropoii 3akox bubnmorexa LIOK hitps:/
yrep H ' P . m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepUaibHON TOUKHU
10 Tpetuii 3akon HeroToHa ajist bubnuoteka [{OK https:/
MaTepHUaIbHBIX TOYEK m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTEHUS. EuG 1K hitps./
noIMoTeKa ps:
11 C i
1t TAAeCTH. Lieppad m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [{OK https://
Tena m.edsoo.ru/ff0c3el8
Cuna tpenus. Koo duuument
13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnunoreka [{OK https://
IBM>KSHUH TeJla B )KUJIKOCTH HIIU m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpalareabHOE
JIBUKEHHUE a0COTIOTHO TBEPAOTO
bubmuoreka [{OK https:/
14 tena. MomeHT cuibl. [liedo cuiebl.
.. m.edsoo.ru/ff0c41a6
VYcenoBus paBHOBeCUs TBEPAOTO
Tea
15 NMnynbsc MmaTeprabHON TOYKH, bu6mmoreka LIOK https://
m.edsoo.ru/ff0c43d6




NMmynbsc cuitbl. 3aKOH COXPAHEHUS
HMITyJibCca. PeakTuBHOE NBHKEHNE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunertnueckas sneprus
MaTepuaibHOi Touku. Teopema 00
M3MEHEHUU KHHETUYECKONH SHEPrUU

bubmuoreka [{OK https:/
m.edsoo.ru/ff0c4502

17

[ToreHumanbHas 3HEprusl.
IToTeHunanbHast 3HEPTUs yIPyro
ne(OPMHUPOBAHHON MIPY>KUHBI.
IToTeHunanbHas 3HEpPTUs TENa
BOJIM3M MMOBEPXHOCTH 3eMIIU

bubmuoreka [{OK https:/
m.edsoo.ru/ff0c461a

18

IToreHnmansHbIe U
HENOTEeHMaJIbHbIE CUIIbL. CBs3b
paboThI HEMOTEHIIMATILHBIX CHII C
U3MEHECHUEM MEXaHUYECKON
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPTUH

bubmuoreka I{OK https://
m.edsoo.ru/ff0c478¢

19

JlaGopartopHas pabota
«HccnenoBanue cBa3u pabOTHI
CHJIBI C I3MEHEHUEM MEXaHUYECKOH
HHEPIuu Teja Ha Ipumepe
pacTsHKEHUSI PE3HHOBOTO KTyTa

20

KonTponbhas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUSI B MEXAHUKE)

bubmuoreka [{OK https:/
m.edsoo.ru/ff0c4b74

21

OCHOBHBI€E TTOJIOKEHHUS

bubmuoreka [{OK https:/




MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE NBHKEHUE.

Muddysus

m.edsoo.ru/ff0c4dc?2

22

Xapakrtep IBHKEHUS U

B3aMMOJIENCTBUS YaCTHI] BEIIECTBA.

Mogenu cTpoeHus rasos,
KUJIKOCTEN U TBEPJIBIX TEI

23

Macca monekyin. KonudectBo
Bemiecta. [locTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHHUe.
[ITkana remneparyp Llenscus

25

HUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

but6mmoreka [{OK https://
m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeIHeW KUHETUYECKOU
SHEPTUH JIBIKCHUSI MOJICKYI.
YpaBuenue MeHieneeBa-
Knaneiipona

but6mmoreka [{OK https://
m.edsoo.ru/ff0c511e

27

3akoH JlambeToHa. ["a30BbIC 3aKOHBI

28

JlaGoparopHas pabota
«HccrnenoBanne 3aBUCUMOCTH
MEXy mapaMeTpamMH COCTOSTHUS
Pa3peKEHHOTO ra3ay

29

H3ompoueccs! B MI€aIbHOM Ia3e U
uX rpaduuecKoe MpeacTaBiIcHIe

but6mmoreka [{OK https:/
m.edsoo.ru/ff0c570e




BryTtpennssa sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U

CIIOCOOBI €€ M3MECHECHUSI. bubmuoreka I{OK https://

30
KonuuecTBo TemnoTsl u padora. m.edsoo.ru/ff0c5952
BuyTpeHnHsis sHeprus
OJIHOATOMHOTO MJICaJTbHOTO Ta3a

bubmmoreka [{OK https://

31 Buppt Teruonepenam m.edsoo.ru/ff0c5¢36
VY nenpHas TEIUIOEMKOCTH BEIIECTBA.

1 KonuyectBo TennoTsl mpu bubnmoreka [{OK https://
Teronepenade. AnnadaTHbIi m.edsoo.ru/ff0c5¢36
mporecc

1 [TepBbIil 3aKOH TEPMOIMHAMUKY U bubmuoreka I{OK https://
€ro NPUMEHEHUE K U30IpoLeccaM m.edsoo.ru/ff0cS5efc
Heo6paTuMocTh nporeccoB B

34 Houbore. Bronoit 3aKor bubnuoreka [{OK https://

PHPOJIE. P m.edso0.ru/ff0c6230
TEPMOJIMHAMUKHU

35 ITpunuun neiicreust u KI1LJ] bu6nuoreka LIOK https:/
TETJIOBOM MaIlIUHbI m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KITJ{

37 DKoJoruuecKkue mpooieMbl
TETIJIOOHEPTETUKU
O06o06matronuii ypok

38 «Mounekyns HaZF()bmHKa OCHOBBI bubmorexa HOK https:/

yp ) m.edso0.ru/ff0c6938
TEPMOJIMHAMHUKI)
39 Konrponbnas padora no Teme bu6mumoreka LIOK https://




«Monexynsapnas ¢puszuka. OCHOBBI

m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
40 [TapooOpazoBaHue U KOHACHCAIHSL. bubmuoreka LIOK https://
Ucnapenue u kunexnue m.edso0.1u/ff0c63b6
AOCOIIOTHAS ¥ OTHOCHUTEIbHAS Bu6 LK hitps./
. noIMoTeKa https://
41 -H
BJIQKHOCTb BO31yXa. HackleHHbIl m.edsoo.ru/ff0c64dS
nap
TBépnoe teno. Kpucrammueckue n
amop¢HbIe Tena. AHU3OTPOIHS
42 CBOMCTB KpucTauioB. XKujakue bubmmorexa TIOK hitps:/)
P R m.edso00.1ru/ff0c6510
Kkpuctawuibl. COBpeMeHHbIE
MaTrepuaibl
[1naBneHre U KpUCTATIA3AIIMS. Eub OK hitos:/
43 VnenapHas TEIUIOTA IIJIABJICHHUS. noamorexa L bs.
m.eds00.1u/ff0c6708
Cybnumarnms
but6mmoreka [{OK https:/
44 VYpaBHeHue TerI0BOro OanaHca m.edsoo.ru/fF0CE820
OnexTpuszanys Tei. JJIEKTPUIECKUI
45 3apsa. [JBa Buaa sJaeKTpHUUYSCKUX but-morera HOK 2
AR g P m.edsoo.ru/ff0c6bee
3aps/10B
[TpoBOAHUKY, TUINEKTPUKU U
46 ITOJIYITPOBOJTHUKH. 3aKOH bubnuoteka L{OK https:/
COXPaHEHUS JIEKTPUUECKOTO m.edsoo.ru/ff0cbébec
3apsaa
47 B3aumopeiictBue 3aps/10B. 3aKOH bubnuoteka L{OK https:/

Kynona. ToueuHslil 31eKTpUYECKU

m.edsoo.ru/ff0c6eced




3apsi

Hanpsx€HHOCTB 3JIEKTPUYECKOTO

43 nons. [IpuHumn cynepno3uuuu bubnmnoreka [{OK https://
AJIEKTPUUYECKUX Tonel. JInnun m.edsoo.ru/ff0c6df2
HanpsKEHHOCTH
Pabota cuit 31eKTpoCcTaTuYecKoro Eu6 1K hitps./

noIMoTeKa ps:

49 nosist. [lorenuuman. Pasznocts

H m.eds00.1u/ff0c6100
MOTEHINAJIOB
[TpOBOAHUKY U TUAIIEKTPUKHU B
50 AIEKTPOCTATUYECKOM I10JI€ bubmmorexa TIOK hitps:/)
p ) m.eds00.1u/ff0c7018
Jusnexktpudeckasi IPOHUIIAEMOCTh
but6mmoreka [{OK https://
51 OnekrpoémkocTs. Konaencato
P A P m.edsoo.ru/ff0c7126
DAEKTPOEMKOCTH TIIOCKOTO Eubs 1OK https./
nonroTeKa ps:

52 KOHJIEHCATOpa. DHeprus

A P P m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOH/IEHCATOopa

53 JlaGopaTtopHas paborta "N3mepenue
ANEKTPOEMKOCTH KOHAEHcAaTopa"

[TpuHIIMT EHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMUPOBAIHHOTO

54 armapara, CTpyHHOI0 MpUHTEPA.
DJIeKTpOoCTaTHYECKAs 3alluTa.
3a3emIIeHne AIEeKTPOpruOOpPOB

55 DNEKTPUYECKUN TOK, YCIIOBHS €T0

cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpsbkenue.




Conporusnenue. 3akoH Oma it
y4acTKa LEenu

56

[TocnenoBarenbHOE, apaIebHOE,
CMEIIaHHOE COCTUHECHNE
npoBoHUKOB. JlabopaTtopHas
pabota «/3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

bubnuoreka I{OK https://
m.edsoo.ru/ff0c74f0

57

Pabota u mourHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bubmuoreka [{OK https:/
m.edsoo0.ru/ff0c7838

58

3axon OMa 111 NOJIHOH
(3aMKHYTOM) 3JIEKTPUYECKOM LIETIH.
Kopotkoe 3ambIkaHue.
JlaboparopHas pabota «3mepenue
OJIC BUCTOYHHKA TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS

0.5

bubmuoreka [{OK https:/
m.edsoo.ru/ff0c7ae0

59

9HeKTp0HHa${ IIpOBOAUMOCTD
TBép,Z[BIX METaJUIOB. 3aBUCUMOCTh
COMMPOTHUBJICHUSA MCTAJIJIOB OT
TEMIICPATYPhI. CBCpXHpOBOI{I/IMOCTB

60

DJIEKTPUYECKHUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAs
Y TIpUMECHAs TPOBOIUMOCT.
CaoiicTBa p—n-niepexoa.
[TonmynpoBOAHUKOBBIE TPUOOPHI

but6mmoreka [{OK https://
m.edsoo.ru/ff0c84ae




DNEeKTpUYECKHUN TOK B pacTBOpax U

6 pacIuiaBax 3JIEKTPOJIMTOB. bubnnoreka [{OK https://
DJIEKTPOJUTHYECKAS TUCCOIUALIHS. m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKU TOK B ra3ax.

63 CaMOCTOSTEBLHBINA U bubmuoreka [{OK https:/
HECaMOCTOSTENIbHBINA pa3psl. m.edsoo.ru/ff0c84ae
Momnnus. [Ina3zma
DnekTpuueckre npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE bubmuoreka LIOK https://
npuMeHenue. [IpaBuna TeXHUKU m.edsoo.ru/ff0c86fc
6e3omacHoCTH

65 Oo6o06matonuii ypok bubnmnoreka [{OK https://
«DJIEKTPOIMHAMUKA» m.edsoo.ru/ff0c88be
KonrponbHas padora no reme
«nektpocraruka. [locTOSHHBIN
3NeKTpUUecKuid ToK. Toku B

66 Pa3IMYHBIX CPEIax» bubamorexa HOK https:i:

. m.edsoo.ru/ff0c8a8a
/Beepoccuiickast mpoBepovHast
pa0oTa npu NpoBeIeHNH Ha
OyMa)KHOM HOCHUTEIE
PesepBHbliil ypok. KoHTponbHas
67 pabora 1mo Teme brbmrorexa HOK https:i:
m.edsoo.ru/ff0c8c56
"OnexrpoauHamuka"

68 PesepBHbIit ypok. O600maromuii bubnuoteka L{OK https:/

ypok o TeMam 10 kiacca m.edsoo.ru/ff0c8f6c
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11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypora Bcero KonTpoabibt Hpakriyeckue §3yqemm (l)lﬁlc)bal;osaTenbﬂme
e padoThI padoThI pecypen
[TocTosIHHBIE MATHUTHI U UX

1 B3auMo/ieicTBUE. MarHuTHOE MoJIE. 1 bubnuorexa [{OK https:/
BexTtop MarHuTHOM UHAYKLHH. m.edso00.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKUUU
MarnuTHO€ 1ojie NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubmuoteka [{OK https:/
B3aumMozeiicTBre IPOBOIHUKOB C m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «3yuenue

3 MarHUTHOTO TOJIsl KaTYLIKHU C 1 | bubmmorexa LOK hutps://

m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TokoM. Cuita Amriepa.

4 JlaGopaTtopHnas pabota | ) bubnuotexa [{OK https:/
«Uccnenosanue nercTBus m.edsoo.ru/ff0c9ac0
ITOCTOSITHHOI'O MarHuTa Ha pamMKy C
TOKOM»

JleiicTBE MarHUTHOTO TI0JIS Ha

5 JBUKYLIYIOCS 3apsSyKEHHYIO | bubnuoreka L{OK https://

gactuily. Cwia Jlopenna. Pa6ora m.edsoo.ru/ff0c9df4

cunel JlopeHa




DNeKTpOMarHuTHAsT MHIYKITHS.
IIoTOK BEKTOpa MarHUTHOM
uHaykiuu. JJ1C uHaykiuu. 3aKkoH
ANIEKTPOMATHUTHON MHIYKITIH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
SHCKTPOMaFHHTHOﬁ HUHAYKOUWN

bu6mmoreka [{OK https://
m.edsoo.ru/ff0cal 50

NunykTUBHOCTD. SIBIICHUE
camouHaykuu. DJ1C
CaMOUHIYKIMH. DHEPIus
MarHMTHOTO TOJIS KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bubmuoteka [{OK https:/
m.edsoo.ru/ff0ca600

TexHudeckue yCTpONUCTBA U UX
[IPUMEHEHUE: ITIOCTOSTHHbIE
MarHuThbl, 3JIEKTPOMArHUTHI,
JJIEKTPOJBUraTENb, YCKOPUTEIN
2JIEMEHTAPHBIX YaCTHIL,
MHIYKIUOHHAs I1eYb

10

Oo6o06maromuit ypok «MarHuTHoe
1oJie. DJIEeKTpOMarHuTHast
UHTYKLHSD)

bu6mmoreka I{OK https://
m.edsoo.ru/ff0cab82

11

KoHTtponbHas pabota 1mo Teme
«Mar"suTHoe 110JI€.
DneKTpoOMarHuTHasi HHAYKIUS»

bu6mmoreka I{OK https://
m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
kosieOanus. ['apMoHUYecKHe

bu6mmoreka I{OK https://
m.edsoo.ru/ff0caf06




KoseOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

13

JlaboparopHast paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuii rpysa
Ha HUTU OT AJIMHBI HUTU U MACChI

rpy3a»

14

KonebaTtenbHbIN KOHTYD.
CB0OOIHBIE ANIEKTPOMATrHUTHBIE
Kosie0aHus B U€AJIbHOM
K0JIeOaTeIbHOM KOHTYDE.
AHaJIOrus MeXIy MEXaHUICCKUMHU
Y 2JICKTPOMATHUTHBIMH
KoJIe0aHUSIMU

bubmuoreka I{OK https:/
m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIUU B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuoreka I{OK https:/
m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxaroIMX
KosneOaHusx. BelHyKIeHHBIS
MEXaHUYECCKUC KOJICOaHHUS.
Pe3onanc. BeinyxaeHHbIC
ANIEKTPOMArHUTHBIE KOJI€OaHUS

bu6mmoreka I{OK https://
m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CuHycongaibHbIN epeMEHHBIN
TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U

bubmuoreka [{OK https:/
m.edsoo.ru/ff0cbd34




HeﬁCTBYIOHIee 3HA4YCHHUEC CUJIBI TOKA
W HAIIPSKCHUA

18

Tpaucdopmarop. [IpousBozactso,
nepeaya v norpedieHue
AIIEKTPUYECKON SHEPIUU

19

YCTpOUCTBO U IIPAKTUYECKOE
IIPUMEHEHUE MNIEKTPUIECKOTrO
3BOHKA, T€HEpaTOpa IIEPEMEHHOI0
TOKa, JINHUM AJIEKTponepeaay

bu6mmoreka I{OK https://
m.edsoo.ru/ff0cc324

20

DKOJIOrM4ecKue pUCKHU IIpU
IIPOU3BOJCTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
JIEKTPOIHEPTUHU B ITOBCEIHEBHOM
KU3HU

21

MexaHn4yecKue BOJIHBIL, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTh pacnpocTpaHeHus U
mvHa BonHbL. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka I{OK https://
m.edsoo.ru/ff0ccas4

22

3Byk. CKkOpocCTh 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka

bu6mmoreka [{OK https://
m.edsoo.ru/ff0cecOc

23

DNeKTPOMArHUTHBIC BOJHBI, UX
cBoicTBa U ckopocTh. [Ikana
ANIEKTPOMATHUTHBIX BOJTH

bu6mmoreka [{OK https://
m.edsoo.ru/ff0ccfe0

24

HpI/IHIII/IHI)I PaanoOCBA3U U
TCIICBUACHUA. PazButne CpEACTB




cBs3u. Pagnonokanus

)5 Konrpomnbnas padora «Konebanus bubnuoreka [{OK https:/
U BOJIHBI» m.edsoo.ru/ff0cc6f8
[IpsiMmonuHeitHOE pacrpocTpaHeHue

26 CBETa B OJIHOPOJHOM CpeJe. bubnuoreka [{OK https:/
ToueuHbIil UICTOYHUK cBeTa. JIyd m.edsoo.ru/ff0cd350
CBETa
OTtpaxkenue cBeTa. 3aKOHbI Eu6 OK hitos:/

27 oTpaxeHus ceera. [loctpoenue nomorexa LOK hitps:/

. m.edsoo.ru/ff0cd4e0
M300paXeHH B IMJIOCKOM 3epKaje
[Ipenomnenue csera. [loaHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnuoteka [{OK https:/
[IpenenpHbIN yroJ MOIHOTO m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAXKEHUS

79 JlabopaTtopHas pabota «M3mepenne bubnuotexa [{OK https:/
[OKAa3aTess MPEIOMIICHUs CTEKIIa m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenune nzo0pakeHuit

. bu6mmoreka [{OK https://

30 B uH3e. PopMysia TOHKOU JTMH3HI.

m.edsoo.ru/ff0cddle
VYBenudeHue JTMH3bI
JlaboparopHast paboTa

31 «HccneqoBanue CBOMCTB
M300paKEHHUM B JIMH3aX)

Hucnepcus cBera. CrnoxxHbIN

1 cocraB Oenoro cserta. L[Ber.

JlaboparopHas paboTa
«HabmoeHne 1ucnepcun cBeTay




WnTepdepenius caera.

bu6mmoreka [{OK https://
33 a CBeTa.
Jlndpaxuus cset . m.edsoo.ru/ff0ced22
JudpakuronHas peneTka
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6nuoreka LOK https:/
[Tonsipusanus ceera m.edsoo.ru/ff0cf02e
OnTrueckue mpruOOpHI U
35 YCTPOMCTBA U YCIOBHS UX
6€301acHOro NMPUMEHEHHS
['paHuIBl MPUMEHUMOCTH
36 KJIACCUYECKON MEXaHUKH. bu6mmoreka [{OK https://
[ToctynaTel cnenuanabHOM TEOPUU m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCHUTENBHOCTD Eu6 11OK hitps./
nonmorexa ps:
37 e .3 e
OJTHOBPEMEHHOCTHU. 3aMe/IeHU m.edsoo.rw/ff0cfadd
BPEMEHHU U COKpAIICHUE JJINHBI
DHeprusi ¥ UMITYJIbC
18 PENATUBUCTCKOMN YacTUIbl. CBSA3b bu6mmoreka [{OK https://
MAaCCBhI C SHEPTUEH U UMITYJIHLCOM. m.edsoo.ru/ff0cfc68
DHeprus NoKost
KonrponsHas padora «OnTHKa.
39 OCHOBBI cielIMAIBHON TEOPUH buommorexa LIOK https:/
" P m.edsoo.1u/ff0ctf6{0
OTHOCHUTEIIbHOCTI
40 ®oronbl. Dopmyina [1nanka. bu6mmoreka LIOK https://
DHeprus ¥ UMIyJbe poToHa m.edsoo.ru/ff0cfel6
41 OTKpBITHE U UCCIIEI0OBAHUE bu6mmoreka LOK https://
dororddekra. OnbiTe A. T m.edsoo.ru/ff0cffcd




CroieToBa

3akonbl porodddekra. YpaBHEHHE

b K https:
42 OitHmTeiHa ans porodddekra. nomuorexa LIOK https:/
m.edsoo.ru/ff0d015¢
«Kpacnas rpannna» potordpdexra
JaBnenue cBera. OnbiThl I1. H. Bu6 LIOK hitpsy/
N noIMoTEKa https:/
43 JleGeneBa. XumMudeckoe JICHCTBUE
A a m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue yCcTponucTBa u
MPaAKTUYECKOE MPUMEHEHHUE:
44
¢dboTodIeMEeHT, POTONATUHK,
CONTHEeYHasi OaTtapesi, CBETOINO/]
45 Pemenue 3amau no reme bu6mmoreka [{OK https://
«DNEeMEHTBI KBAHTOBOM ONTUKI m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnBITEI
46 Pesepdopaa no paccesHuto o- bubnuoreka L{OK https:/
yactull. [nanerapHas Mojenb m.edsoo.ru/ff0d091a
aToma
bu6mmoreka [{OK https://
47 I1 b
OCTYJIaTHl bopa m.edsoo.ru/ff0d0afa
N3nydenue u norioneHue
43 (OTOHOB MpH Mepexoie aToma ¢ bubnmoreka [{OK https:/
OJIHOTO YPOBHS SHEPTUH Ha JPYTOM. m.edsoo.ru/ff0dOafa
Bunbr ciektpoB
49 BomnHoBBIE CBOMCTBA YaCTHII. bu6mmoreka [{OK https://
Bosnsr ne bporis. m.edsoo.ru/ff0d0ca8

KopnyckynsipHo-BOJIHOBO#




nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHHE

50

OTKpBITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopra no
OIIPE/IETICHUIO COCTaBa
PaarOaAKTHUBHOTI'O U3TIYUYCHUA

bubmuoreka [{OK https:/
m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, ramma-
u3ydeHus. Biusuue
paZ[I/IoaKTI/IBHOCTI/I Ha )KUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
W3otonsl. Anbda-pacma.
DJEKTPOHHBIN U IO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3iyueHue

bu6mmoreka I{OK https://
m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sJIpe.

S nepnsbie peaknyn. S nepHbIN
peaktop. [Ipobrnembl, IepCeKTUBHI,
9KOJIOTUYECKUE aCTIEKTHI AIEPHOU
SHEPrETUKU

bu6mmoreka I{OK https://
m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTHUIbI.
OTKpbITHE TO3UTPOHA. METOIbI
HAOIIO/ICHUS ¥ PErHCTPaIiH
AJIEMEHTApHBIX YacTull. Kpyrisrit
cton «DyHaaMeHTanbHbIE
B3anuMoiercTBusd. EnquHCcTBO
(bu3nUeCcKOil KapTHHBI MUPa»

bu6mmoreka I{OK https://
m.edsoo.ru/ff0d0e38

55

OTansl pa3BUTHA aCTPOHOMUH.




[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4eHUE acTpoHOMUU. Buj
3B&3mHoTO Heba. Co3Be3aus, ipKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOE
npkenne. CoJHeYHas cUcTeMa

56

Counnne. ConHeyHass aKTUBHOCTb.
Ncrounuk sHeprun ConHua U 3BE3]1

57

3BE3/1bI, KX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3]IbI TTIABHOM
II0CJIEI0BATEIbHOCTH. BHYTpEeHHEe
cTpoeHue 3837 CoBpeMeHHbIE
HpeIICTaBJ'IeHI/ISI (0] HpOI/ICXO)KI[eHI/II/I
u ooy ConHIa U 3BE37

58

Mneunsiit [Iyte — Hama
l'anaktuka. [Tonoxenve u
nerokenne Coinna B ["amakTuke.
INanmaktuku. YEpHbIE ABIPBI B A1pax
rajakTHuK

59

Bcenennas. Pasberanne rajgakTuk.
Teopus bosbiioro B3peIBa.
PennkroBoe nsnyueHue.
MerTaranakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMUU

61

KoHTponbHas pabota «D1eMeHThI
aCTPOHOMUH U aCTPOPUIUKI




62

O6o06maromuii ypok. Pons dusuku
U aCTPOHOMHHU B BKOHOMHHGCKOﬁ,
TEXHOJIOTHYECKOH, COITTAITLHON 1
ATUYECKOM chepax nesTeTbHOCTH
YelioBeKa

63

O6o0maromuii ypok. Poms u mecto
(bU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOW HAYYHOU KapTHHE
MUpa

64

O6o06uraromuii ypok. Pomib
(bu3nIecKoit Teopun B
(bopMHpOBaHNY TIPEICTABICHUI O
¢buznyecKoil KapTuHe MUpa

65

Oo6o06matomuit ypok. Mecto
(bu3nUeCcKoi KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIil ypok. MaruutHoe mnoie.

3HeKTp0MaF HUTHAas MHAYKOUA

67

PezepBHblii ypok. Ontuka. OCHOBBI
CHenuaibHOU TEOpUHn
OTHOCHUTEIbHOCTH

68

Pesepnslii ypok. KBanTOBas
¢u3uka. D1eMeHThl aCTPOHOMHHU U
acTpou3uKu

bu6mmoreka [{OK https://
m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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