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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma o ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CpeaHero odmiero oOpasoBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON NpPOrpaMMBbl,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yuérom (QeaepanbHOil pabouyell mporpaMMbl BOCIIMTAHHS W
KOHIENIMK TpernoaaBanust ydyeOHoro mnpenmera «@Dusuka» B 00pazoBaTelbHBIX opranuzanusx Poccuiickoii
denepanyy, pearn3yonX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Coneprxanue mporpamMmsl 1o (pus3uke HampaBiIeHO HAa (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOrO Tmoaxoxa. Ilporpamma mo ¢usuke coorBerctByer TpeboBanmsim PI'OC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, NPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOyueHHsI, a TaKKE yUHTHIBACT
HEOOXOJUMOCTh peau3alliil  MEXIPEIMETHBIX CBA3ed (U3UKM C €CTECTBEHHO-HAYYHBIMH Y4E€OHBIMH
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE WENM U3ydeHUs (GU3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHMs, IUIAHUPYEMbIE peE3yJNbTaThl OCBOEHHUS Kypca (U3MKH: JIMYHOCTHBIC, MeTalpelIMEeTHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® [UJIaHUpPyEMbIE Pe3yJabTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCJIE MPEAMETHbBIE

pe3yIbTaTHI IO To7aM 00yUYEeHHS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

du3nka Kak Hayka o0 HauOoJiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYMNAs B KaueCTBE YUEOHOro mpeamera B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUUN 00 okpyxatoiiem mupe. LIkonpHBINH Kype Qu3uku —
CUCTEMOOOPa3yIOIINIA JIJIsl €CTeCTBEHHO-HAYYHBIX YUeOHBIX IPEIMETOB, MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIexkKaT
B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEW, Ononoruei, pusndeckoit reorpadueii 1 acTpoHOMUEH.
Hcnonp30BaHWe W aKTUBHOE [PUMEHEHUE (PU3NYECKUX 3HAHUW ONpEeeNsieT XapakTep U pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TMOJIYYEHHUS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMU U Jpyrux. W3ydeHwe UMK BHOCHUT OCHOBHOW BKJIad B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa O0y4arommxcs, B (POPMHUPOBAHHE YMEHHUH NPUMEHSTH
Hay4YHBI METOJ IO3HAHUS IIPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBaHUM.

B ocHOBy Kkypca ¢u3uKku Uil ypoBHS cpenHero oOIiero oopa3oBaHUs MOJOXKEH psl UAeH, KOTOphIe
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEW KypC SBIISETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepuai U3 BceX pa3zesioB GU3MKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ HEeW MaTepuan Kypca (GU3NKU 00bETUHEH BOKPYT (U3NYECKUX
Teopuil. Beaymum B kypce sBisercss (GopMupoBaHHE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTepuH,
BELIECTBE U IOJIE.

Hoesa ecymanumapuzayuu. E€ peanuzanus MpeanosiaraeT HCMOIb30BaHUE T'YMaHUTApHOTO MOTEHIUANa
¢u3nyeckoil Hayku, OCMBICIEHHE CBS3M pa3BUTUS (QU3MKH C pa3BUTHEM oOOIIecTBa, a Takke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuknaonoti nanpaenennocmu. Kypc Qu3uku mnpeanonaraeT 3HaKOMCTBO C IIMPOKHM KPyroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEICHUS 3JEMEHTOB COAEP)KaHUS, MOCBALIEHHBIX
HKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHHMKH M TEXHOJIOTUH, a TaKxKe
o0CcyXIeHHs TPOOJIEM pallMOHATIFHOTO TPUPOIOIIOIH30BAHUS U SKOJIOTUUECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpeAHEro o0Iiero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopuu ((HopMHpPOBaHHUE MPEICTABICHUNA O CTPYKType MOCTPOCHHS (PU3MUECKOW TEOpHH, POJIU
(GyHIaMEHTAlbHBIX 3aKOHOB W MPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPHPOJE, TpaHUIaAX
MPUMEHUMOCTH TEOPU, AJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucreMHO-esATeIbHOCTHBIN MOAX0 B Kypce (PU3UKU peamu3yeTcs MpexJie BCEro 3a CU€T opraHu3aiuu
HKCHEPUMEHTAIBHOM JIeITeNbHOCTH o0ydatonuxcs. /s 6a3oBoro ypoBHs Kypca (GU3UKU — 3TO UCHOIb30BaHNE
CHCTeMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOPaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe o
¢u3nuke 00beAMHEHBI B OOIIMI CIMCOK YYEHMYECKHUX MPAaKTUYECKUX paboT. BrigeneHre B yka3aHHOM MepeyHe



nabopaTopHbIX  paboOT, MPOBOAMMBIX JUIsl KOHTPOJIE U OICHKH, OCYILECTBISETCS  y4aCTHUKaMU
00pa3oBaTENBHOIO MpoIecca UCXOs U3 OCOOCHHOCTEH MIIaHMPOBAHUS U OCHAIleHUs KabuneTta (usuku. [Ipu
3TOM oOecneunBaeTcs OBNaJeHUE OOYJYarOMIMMUCS YMEHHUSMH IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBaHMs 3aBUCHMOCTEH (PU3NYECKUX BEJIMYMH M IMOCTAHOBKY OMNBITOB IO MPOBEPKE MPEITIOKEHHBIX
TUIIOTES.

BoJibiioe BHUMaHuE yIenseTcsl pELIEHUI0 PaCUETHBIX U KAU€CTBEHHBIX 3a7a4. [Ipu 3ToM 11 pacyéTHbIX
3aJa4 IPUOPUTETOM SIBIISIIOTCS 33/1a4M C SBHO 3aJaHHON (PH3MYECKOM MOJENbIO, MO3BOJSIONINE MPUMEHSTDH
M3Y4YCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zzesia Kypca, TaK U MHTErpupys 3HAHUS U3 Pa3HBIX
pasnenoB. i KauecTBEHHBIX 3aJlad MPUOPUTETOM SIBISIIOTCS 3ajJaHusl Ha OOBSCHEHHE MPOTEKaHHS
(¢u3NYeCKUX SIBICHUH W TPOLECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbIOOpa (U3UYECKON MOAenH JUis
CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBercTBum ¢ TpeboBanmsamMu @I'OC COO k maTepHabHO-TEXHUYECKOMY OOCCIICUCHHIO y4eOHOTO
nporecca 0a30BbId YPOBEHb Kypca (PU3MKU HA YPOBHE CpefHero oOuiero oopazoBaHUs JOJKEH M3ydaThCs B
YCIOBHSX NPEAMETHOro KaOMHEeTa (UMK WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO [IMKIIA. B kabuHeTe GU3MKH TOJDKHO OBITh HEOOXOAUMOE JIabopaTOpHOE 000PYAOBaHKE
JUIS  BBIMOJHEHHMsS] YKa3aHHBIX B TMporpaMme Mo (u3HKe YYCHHUYECKUX [MPAKTHUYECKHX padoT H
JEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JlemoHCcTpanmoHHoe 00opynoBaHue (OpMUpPYyEeTCS B COOTBETCTBUH C TNPHHIWIIOM MHHHUMAIIBHOU
JOCTaTOYHOCTH M OOECHEeYMBaeT IIOCTAHOBKY II€PEUMCIEHHBIX B IMpOrpaMMe MO0 (PU3MKE KIIIOUEBbIX
JEMOHCTpALMKA TSI UCCIEOBAaHUS M3y4aeMbIX SIBJICHHM U MPOIECCOB, SMIUPUUYECKUX U (DYyHIaMEHTATbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIH.

JIaGopatopHoe o00opynOBaHHME Ui YYCHHMYECKHMX MPAKTHYECKHX pPabOT ¢GopMHpYyeTcss B BHUJC
TEMaTUYECKUX KOMIUIEKTOB M OOecneuMBaeTcs B pacu€Te OJHOI0 KOMIUIEKTa Ha JABYX OOy4YaroIuXcs.
TemaTtuueckue KOMILJIEKTHI JIa0OpATOPHOTO OOOPYIOBAaHUS MOJKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM
MCIOJIb30BaHUHU aHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAK}KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE
U(pPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

e (opmupoBaHuE MHTEpECA U CTPEMJIEHHS] 00YYaIOIIMUXCS K HAYYHOMY M3YyUEHHUIO MPUPOJIbI, pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEJICTABIEHUH O HAyyHOM MeETOJie MO3HaHHUS U (OPMHUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSIM;

e (opMHUpPOBaHME HAYYHOI'O MHUPOBO33PEHUS KaK pe3yjbTaTa W3Y4YE€HUS OCHOB CTPOCHHUS MaTepuH U
(GyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHME YMEHUH OOBSICHSATH SIBICHHS C HMCIOJIb30BaHHMEM (PU3MUECKUX 3HAHUN W HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUIN 0 posid (PU3MKH AT Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTHUM.

JlocTikeHue 3TuX Iieneil odecrneynBaeTcsl pelieHHeM CIeAYIOIUX 3a7ad B Mpoliecce U3yueHHs Kypca

(U3KUKHN Ha YpPOBHE CpeAHEro 001Iero o0pa3oBaHus:

e 1puoOpeTeHHne CHUCTeMbl 3HAHUN 00 oOmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHsX,
BKJIIOYAsi MEXAaHUKY, MOJEKYJSAPHYIO (DU3UKY, 3JEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI
acTpopU3UKH;

e (opMHUpOBaHHE YMEHUN MPUMEHATH TEOPETUUECKUE 3HAHUS A1 O0BSICHEHUS (PU3NYECKUX SBJICHUN B
MPUPOJIE U AJIS IPUHATUS MPAKTUUECKUX PEIICHUH B TOBCEAHEBHOM KU3HM;

® OCBOCHME CIIOCOOOB pELICHMs PA3IMYHBIX 33734 C SBHO 3aJaHHOW (pU3MUECKOW MOjeNblo, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOATENIBHOE CO3/1aHue (PU3HMUECKON MOJIENH, aJIEKBATHON YCIIOBHSM 33auu;

® [OHHMMaHHE (PU3NYECKHX OCHOB U MPUHIUIIOB ACUCTBHUS TEXHUYECKHX YCTPOHCTB U TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BIMSHUS HA OKPY>KAOILYIO CPENY;



OBJIaJICHME  METOJlaMH  CaMOCTOSTEIbHOIO  IUIAHMPOBAHMS U TPOBENEHUS  (UINYECKUX
SKCIIEPUMEHTOB, aHalu3a M HHTepnpeTanuu WHGOPMALUU, ONpPEdeNeHUs JOCTOBEPHOCTH
MTOJIyYEHHOTO PE3yJIbTaTa;

CO3JIaHUE YCIIOBHUM IS pa3BUTHUSL YMEHHUM IPOEKTHO-UCCIE0BATEIbCKOM, TBOPUYECKOU 1€ TENBHOCTH.

Ha m3yuenue ¢usuku (6a30BbIii ypOBEHB) Ha YpOBHE cpenHero oOmiero oOpa3oBaHusi oTBogUTCS 136
yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

[Ipemiaraemerii B nporpamme 1o (U3HMKE MEpeYeHb JAOOPATOPHBIX M MPAKTHUECKUX paboT SIBISETCS
PCKOMEHIOBAaHHBIM, YYHTEIb JeJaeT BBIOOp MPOBEICHHS JA0OPAaTOPHBIX pPAaOOT M OIBITOB C Y4ETOM
WH/IMBUYAJIBHBIX OCOOCHHOCTEH 00yJarOInXCs.



COJAEP)KAHUE OBYYEHUA 10 KUIACC

Pazgen 1. ®u3nka u MeToAbl HAYYHOI'0 IO3HAHUS
®usuka — Hayka o npupone. Hayuneie MeTOIbI IO3HAHUS OKpYKArOLIEro Mupa. Pomib skcriepuMeHTa u
TEOPHH B IIpOLECcCe MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NUECKUX SBICHUH U mpoueccoB. Hayunele runore3sl. Pu3nuecKue 3aKOHbI U
Teopur. [ paHUIIBI TPUMEHUMOCTH (PHU3HYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Pone m mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHHBI MHpA, B MPAKTHYECKOU
JESATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

Amnanorosblie U TU(PPOBbIE U3MEPUTEITBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBHkeHHE. OTHOCUTENIBHOCTh MEXAaHMYECKOoro JBuwkeHus. Cucrema orcuéra.
Tpaexropus.

[lepemenienue, cCKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOPEHUE MaTepHalbHOMN
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0XKEHNE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEepHOE U PaBHOYCKOPEHHOE NPSIMOJMHEWHOE IBMKEHHE. ['papuKku 3aBUCHMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIEHUS MaTEPUaIbHOU TOUKH OT BPEMEHHU.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuuelinoe nBuxeHue. J[BHKEHHME MaTepUaIbHOM TOYKH IO OKPYKHOCTH C IIOCTOSIHHOM IO
MOJYJIO CKOPOCTBIO. YTJIOBasg CKOpPOCTb, JHHEWHas CKoOpocThb. Ilepuox wu yactora oOpamieHus.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE.

TexHuuyeckue ycTpoilcTBa M MPAaKTUUYECKOE MPUMEHEHME: CHUAOMETp, ABM)KEHUE CHAPSAIOB, LEHHbIE U
pEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hanpasiienue ckopocTy Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIEJIbIO ONPEAEIECHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHMSI MEXIy IMYTAMH, IMPOHJCHHBIMU TEJIOM 3a IIOCJIENOBATENIbHBIE pPaBHbIE
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHUH C HA4aJIbHOW CKOPOCThIO, PABHOM HYIIIO.

N3yuenne nBukeHUs MApUKa B BI3KOW KUIKOCTH.

W3yuenne nBMKEHUS Tesa, OpOILICHHOTO TOPU30HTANIBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHbele CHCTEMBI OTCUETA.

Macca Ttena. Cuna. [Tpunuun cynepno3unuu cuwi. Bropoit 3akoH HeroTOHA U1 MarepuaibHOM TOYKH.
Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, ckonbxeHusi, kaueHus). Cuna Tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIbKEHUSI U cujia TpeHus nokos. Kosdpouiment tpenus. Cuna CONPOTHUBIECHUS NMPH ABWKEHUM Tela B
KHUJIKOCTHU WIH rase.

[ToctynarenbHoe U BpalaTeabHOE ABUKEHHE aOCOIIOTHO TBEPAOIO TeNa.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1neuo cumbl. YciioBusi paBHOBECHS TBEPIOTO Tena.

Texuuueckue YCTpOﬁCTBa U TPAKTUYCCKOC IMPUMCHCHUC: IMOAIIHITHUKU, ABHUKCHUC HCKYCCTBCHHBIX
CITYTHUKOB.



Jlemoncmpayuu

SIBrnenne nHepuum.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

Nsmepenue cu.

Crnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U NaJACHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00pasiie, OT UX
nedopMaruu.

HccnenoBanue ycinoBui paBHOBECHS TBEPAOrO TEJIA, UMEIOLIETO OCh BpPALCHUS.

Tema 3. 3aKkoHbl cOXpaHeHus 6 MeXaHUuke

Nmnynec mMaTepuanbHON TOYKHU (TeNa), CUCTEMBI MaTepUabHBIX TO4eK. VIMIyNIbC CHIIBI U M3MEHEHUE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUsl uMIyjbca. PeakTuBHOE JBUKEHUE.

Pab6ora cuibl. MOIITHOCTH CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenumansHass oSHeprus. IloTeHuuanbHas dSHeprus yopyro JAeGOpMHUPOBAHHOW  MPYKHUHBL.
[ToTenunanpHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHuManpHble U HENMOTEHLMANbHBIE CUJIbl. CBS3b pabdOThl HEMOTEHIMAIbHBIX CHUJ C HU3MEHEHUEM
MEXaHUYECKOM PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUU.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoCTBa M MPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONEpP, NMPYKUHHBIA IHUCTOJNET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3U pabOTBl CHUJIBI C H3MEHEHHMEM MEXaHWYEeCKOM OHHEpPruu Tejla Ha MpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nes 3. Mosekyasipaasi puznka 1 TepMOAMHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE MOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKON TEOPHH U MX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsuxenue. uddysus. Xapakrep IBHKEHUS U B3aUMOAECHCTBUS YacTHIl BellecTBa. MoJieian CTpOEeHHUs ra3os,
KUIKOCTEH M TBEPIBIX TeT U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE dTHX Mojenieil. Macca u pa3Mephl
Moutekyn. KonnuectBo Bemectsa. [locrostnaas ABorazapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb naeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH UIEAIBHOTO Tas3a.
AOcontoTHas TeMIeparypa Kak Mepa CpelHEed KMHETHYECKOW SHEpPruu TEeIIOBOTO JBMIKEHHUS YacTHIl Tasa.
[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon JlanbToHa.
W3onpoueccsl B HIeabHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe mnpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHn4ecKkue ycTpoicTBa U MPAKTHIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu



OmnbIThl, AOKa3bIBalOIIME IUCKPETHOE CTPOEHUE BEIIeCTBA, (GoTOorpapuu MOJIEKYJI OpraHMYeCKUX
COCIMHECHUM.

OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeinb, HIUTIOCTPUPYIOLAs IPUPOLY JABICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UI€ATIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue Macchl BO3ayXa B KJIIACCHON KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI, IaBJICHUS U
TEMIIEpaTypsl BO3/lyXa B HEMH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOIO ra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckass cuctema. BHYTpeHHSS SHEprHsi TEPMOIMHAMUYECKOH CHCTEMBI W CHOCOOBI €&
n3MeHeHns. KonmdecTBo TemymoTsl U pabora. BHyTpeHHss SHEprusi OAHOATOMHOTO HJICAIBHOTO rasza. Bupsl
TEIUIONEPEIayn: TeIIONPOBOJHOCTD, KOHBEKIINS, U3JIydeHHUE. Y IeNbHasl TEIMIIOEMKOCTD BelecTBa. KoimnuecTBo
TEIUIOTHI IIPH TEIJIONEpeaye.

[Tonstue 06 agmabaTHOM mporecce. llepBeiii 3aK0H TepMoaMHAMHKHU. [IpuMEHEHHE TIepBOrO 3aKOoHA
TEPMOJMHAMHUKH K n3omporeccam. ['padudeckas HHTEprpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh NpoOLEccoB B IPUPOJE.

TennoBele MamuHbl. [IpuHIMnel neiictBus TemaoBbiXx MamuH. [IpeoOpa3oBaHust SHEpruM B TEIJIOBBIX
mamuHax. Koadduuuent monesnoro neiictBus TteruioBod MamuHbl. Llukn KapHo m ero kosdduument
I0JIE3HOT0 AEUCTBUSL. DKOJOTUYECKHE MPOOIEMBI TEMIOIHEPIE€TUKH.

TexHuueckue ycTpoHCTBa M NMPaKTUYECKOE NMPUMEHEHUE: JABUraTellb BHYTPEHHErO CropaHMsi, ObITOBOH
XOJIOIMJIBHUK, KOHJULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH SHEPruM Tella MPU COBEPIICHWH pabOTHI: BBUIET NPOOKH W3 OYTBUIKH IOJ
NEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TpyOKe MyTEM TpeHUSs (BUICOIEMOHCTpAITH).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOpaHusi, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl

[TapooGpazoBanue u KoHAeHcarus. Vcrnapenue u kumnenue. AOCONIOTHAS U OTHOCUTENIbHAS BIIAXXHOCTh
Bo3ayxa. HacelmeHnHslit map. YaenpHas Tersora napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHS OT
JaBJICHHUS.

Teépnoe tenmo. Kpucrammuueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB KpucTayioB. JKuukue
kpuctaiabsl. CoBpeMeHHble Marepuaibl. [lnaBneHune W kpucramimzauus. YJenbHas TEIUIoTa IUIaBJICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOroO OaaHca.

TexHnuyeckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICUXPOMETpP, KaJIOPHUMETD,
TEXHOJIOTUH MOTYYEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenne npy NoHM>KEHHOM JIaBJICHUM.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTANTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



N3MepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3/lyXa.

Paznen 4. DaekTpoamHaMuka
Tema 1. Inexkmpocmamuka

DJIeKTpu3anus Tell. OJEeKTpUYecKud 3apsia. JlBa Buma siekTpudeckux 3apsaoB. [IpoBogHukwy,
JUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TouyeuHbli 37€KTpUYECKUN 3apsii. DJIEKTPUUECKOE IOJeE.
HamnpsoxkénHocTs  dnexrtpuyeckoro mnoisd. [IpuHmmm — cyneprno3unmu — JIEKTPUYECKUX  Iosied. JImHum
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cun snextpoctaruueckoro moisd. Ilorenmuan. PasHocte mnotenuuanos. IlpoBoanuku u
JOUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM MToJie. J{MaaeKkTpuueckas NpOHULAEMOCTb.

OnextpoéMkocTh. KoHneHcatop. DieKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrusi 3apshKEHHOIo
KOHJIEHCATopA.

TexHuueckue  yCcTpoWCTBA M MPAKTUYECKOE  NPUMEHEHHE:  3JIEKTPOCKOI,  JJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHJCHCATOP, KOMMPOBAIBHBIA armapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO U PUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU3OBAHHBIX TEJI.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOI0 KOHEHCATOpa OT IJIOLIAAH IJIACTHUH, PACCTOSHUS MEX1y HUMHU
U JURJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit Inekmpuyeckuit mok. Toku é paznuunslx cpedax

ONEeKTpUUYECKUH TOK. YCJIOBHS CYHIECTBOBAHMSI DJIEKTpUYECKOro Toka. Mcrounumku Toka. Cuia ToKa.
[TocTossHHBIN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LEmu.

DNeKTpUUecKoe CONpPOTUBJIIEHHE. YAEIbHOE CONpOTHBIEHHME BemiecTBa. IlocnemoBarensHoe,
MapajuIeIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHHUKOB.

Pab6ota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DONeKTpOABMKYIasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHHME HCTOYHHMKA TOKa. 3akoH Oma nans mosHo
(3aMKHYTOM) 25iekTpuueckoit nemu. Koporkoe 3aMbIkanue.

DONEeKTpOHHAs TNPOBOJUMOCTh TBEPIABIX METAIOB. 3aBUCUMOCTh CONPOTHUBIICHHUS METAJUIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MpUMECHas MPOBOJUMOCTb MOJIYNPOBOAHMKOB. CBolicTBa P-N-
nepexoza. [loxynpoBogHIKOBbBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M pacIijlaBax 3JIEKTPOJUTOB. DIEKTPOJIUTHYECKAs JAMCCOLMALIMSL.
DIIEKTPOJIN3.

DneKTprYecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monuus. [Inazma.

TexHnuyeckue ycTpolcTBa M MPaKTHUUECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKH
TOKa, D3JIEKTpOHArpeBaTeNbHbIe MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKYyMHBIH MO, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN THO/, FaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.



3aBHCUMOCTh COINPOTUBIICHUSI HWIMHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, IUIOMIAAM MONEPEYHOTO
CEUCHHS U MaTepHala.

CwmenianHOe COeIMHEHUE TPOBOTHUKOB.

[Ipsimoe wm3MepeHue 3MEKTPOABMKYIIEH cuiibl. KOpOTKOE 3aMblKaHHWE TalbBAHUYECKOTO 3JIEMEHTa M
OIIEHKAa BHYTPEHHETO COMPOTHUBJICHUS.

3aBUCHMOCTbH CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO3/1yXa.

OHOCTOPOHHSS MPOBOJMMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydeHune CMEIaHHOTO COEUHEHUS PESUCTOPOB.

N3Mepenune 3J1eKTpOABUKYIICH CUIIbl HCTOUHMKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Hab6mronenue anexrpoiusa.

MexnpeameTHble CBSI3U

Nzydenne kypca ¢puszuku 0a30BOro ypoBHs B 10 Kimacce OCYIIECTBISETCS ¢ y4ETOM COJEPIKATEIbHBIX
MEXITPEAMETHBIX CBS3EH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle noHAmMus, CBSI3aHHBIEC ¢ U3YYEHHEM METOJO0B HAYYHOT'O [TO3HAHUS: SIBJICHHUE, HAYyYHBIH
¢akt, runore3a, Gpusnuveckasi BeIMUNHA, 3aKOH, TEOPHs, HAOII0ICHUE, IKCIICPUMEHT, MOJICTTUPOBAHUE, MOJICIb,
W3MEpEHUE.

Mamemamuxa: pelrieHre CUCTEMbl YpaBHEHH, uHelHas GyHKIus, napadona, runepboina, ux rpapuku
U CBOWMCTBAa, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC, KOCHHYC, TAaHIEHC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKICCTBO, BEKTOPHI M MX MPOEKIIMU HA OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusn: mexaHwueckoe IBM)KEHHE B KUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpraHu3MOB (BHJIBI TEILUIONIEPEAAYH, TEIIJIOBOE PABHOBECHE), DIICKTPUUECCKHUE SBJICHUS B )KUBOU MPUPO/IEL.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHas
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, J>KUIAKOCTEM M Ta3oB, 3JIEKTPUYECKHE CBOMCTBAa METAJUIOB,
AIEKTPOJIUTAYECKAS TUCCOIMALINSI, TaTbBaHUKA.

l'eoepagpus: BnaxHOCTh BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texuonoeusn: mpeoOpa3oBaHHE IBUKEHHH C HCHOIB30BAaHHEM MEXaHHU3MOB, YUYET TpPEHHsS B TEXHUKE,
MOAIIUITHUKY, HUCIOJb30BaHUE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyTue),
JIBUTATEIh BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBOM XOJIOJAWJIBHUK, KOHIMIIMOHEP, TEXHOJIOTHHU
MOJYYeHUSI COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJI€ HaHOMATEpPHAIOB, ¥  HAHOTEXHOJIOTHUH,
ANEKTpOCTaTUYECKass  3allluTa,  3a3eMJICHHE  DJEKTPONPHOOPOB,  KCEPOKC,  CTPYHHBIM  TPUHTED,
ANEKTpOHArpeBaTeNbHbIe MPUOOPHI, YEKTPOOCBETUTENbHBIE TPHUOOPHI, TaTbBAHHKA.

11 KJIACC
Paznen 4. DaekTpoauHaMmnka
Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUTHI. B3auMoercTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe nosie. BeKTop MarHuTHOM
MHAYKIUU. [IpuHOMn cynepno3uiuyM MarHUTHBIX noJied. JInHuM MarHuTHOW WHAykuuu. KapTuHa nuHui
MarHUTHON MHIYKIIMH TIOJISl TOCTOSTHHBIX MarHUTOB.

MarnuTHoe moje NPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIMA MAarHUTHOTO TOJIA JJIMHHOTO
NpsIMOTO TPOBOJHHMKA M 3aMKHYTOIO KOJIBIIEBOTO MIPOBOJHMKA, KaTyIIKM C TOKoM. OmnbIT Opcrena.
B3anmoneiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOAyJ b U HalpaBieHue. J[BuKeHUE 3apsyKEHHON YaCTUIIbI B OJTHOPOJIHOM MAarHUTHOM
nonie. Pabota cunsl JlopeHa.

SIBneHue aneKTpoMarHuTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM HMHIYKIHMH. DJIEKTPOJBUKYIIAs
CUJIa MHAYKIMH. 3aKOH AJIEKTPOMAarHUTHON WHAYKIMK Dapanes.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABUKYIAs CUJa WHAYKIMU B MPOBOJHHUKE, JBIKYIIEMCS
MOCTYIATENbHO B OJIHOPOJIHOM MarHUTHOM MOJI€.



[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBJI€HUE CAMOUHIYKIIMH. DJIEKTPOBUXKYIIAS CHIIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: IMOCTOSHHBIE MarHuThbl, JICKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHU JIEMEHTAPHBIX YACTHUIl, UHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBHUCUMOCTD AJIEKTPOJIBHKYILEH CHIIbI UHAYKIIMHA OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomol

N3yuenre MarHuTHOTO TOJISL KATYIIKH C TOKOM.

WccnepnoBanue necTBUSL NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pazgen S. Kosie6anusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKMpoOMAZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOAHBIE MeXxaHnUeckue Kojebanus. ['apmonnueckue konebanus. Ilepuon,
4acToTa, amIumuTyAa U (asza koneOanuil. IIpyxuHHBIM MasTHUK. MaremaTuyeckuil MasTHUK. YpaBHEHHE
rapMOHUYECKUX KojeOanwuii. [IpeBpaienne sHEPTuu Mpu rapMOHUYECKIX KOJIEOaHUSX.

Konebarenbublit KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHMsSI B HJEAIbHOM KoJjeOaTelbHOM
KOHTYpe. AHAJIOTHs MKy MEXaHUYECKHUMHU U 3JIEKTPOMAarHUTHbIMH Kosebanusamu. @opmyna Tomcona. 3akox
COXpaHEHMs SPHEPTUHU B HJCAIbHOM KO0JIeOATeIbHOM KOHTYDE.

[IpencraBienre o 3aryxawoliux KojeOaHusAX. BbIHyXneHHble MexaHudeckue KoseOaHus. PesonaHc.
BEIHYXI€HHBIE 2JIEKTPOMarHUTHBIE KOJICOaHusI.

ITepemennslit Tok. CuHYCOUJANIBHBINA IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JeWCTBYIONIEEe 3HAUYCHUE CHIIBI TOKA U HANIPSDKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepenada v NOTpeOIEHUE DIEKTPUUECKON AHEPIHH. DKOJIOTUYECKUE
PUCKH TpU NPOM3BOACTBE 3JIEKTpo3Hepruu. KynbTypa HCIONB30BaHMS AJIEKTPOIHEPTMHU B TOBCETHEBHOM
KHU3HH.

TexHuueckue ycTpoHCTBA M NPAKTUYECKOE MPUMEHEHHE: JIIEKTPUYECKHH 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeTbHONU CHCTEMBI (MIPYKUHHBIA WM MaTeMaTHUECKUI MasTHUK).

Habmronenue 3aTyxaronmx Koaedanuii.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKA W HANpsDKEHUS OT BPEMEHH) Ui 3JIEKTPOMAarHUTHBIX
KOJIEOaHUH.

Pe3onanc npu nocnenoBaTebHOM COETUHEHNH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogens JIMHUY 3JIEKTpoIIepeayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



HccnenoBanue 3aBUCUMOCTH NIEpUOA MaJIbIX KOJIeOaHU rpy3a HA HUTU OT JUIMHBI HUTHU U MaccChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIENH U3 I1OCIIE0BATEIbHO COEINHEHHBIX KOHAEHCATOPa, KaTyLIIKU U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL

Mexanuyeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTs pacnpocTpaHeHUs W JJIMHA
BoJHBL [lonepeunsie u mpo1obHbIe BOJIHBL. MHTephepeHus u qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJIHBL. Y CIIOBUS M3JyYEHHUs SJIEKTPOMATHUTHBIX BOJIH. B3auMmHas opueHTauus
BekTopoB E, B, V B oanekrpomarHuTHoW BojHe. CBOWCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
npejoMIIeHuE, monsipu3anus, auppaxuus, narepdepernns. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeH e 2JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUuMnB paguocBsa3u U TeNeBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YIbTPAa3BYyKOBAas
IMAarHOCTHKA B TEXHUKE M MEAHIIMHE, paiap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neyp.

Jlemoncmpayuu

O6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MPeTOMICHAS MEXaHUIECKUX BOJIH.

Ha6monenue nntepdepeHnu u AUPpakiny MEXaHUIECKUX BOJH.

3BYKOBOI pe30HAHC.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanne CBOWMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHME, IPEJIOMIIEHUE, MOJspHU3aLus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeitHoe pacnpocTpaHeHUE cBeTa B OJHOpoAHOU cpexe. JIyu caera.
TodeuHblil HCTOUHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300paXkeHni B IMIIOCKOM 3epKalie.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONIOTHBIA MoKa3arenb npesnomieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue 1 pacceuBarolmive JUH3bL. ToHkas nuH3a. DOKYCHOE PAacCTOSTHUE M ONTHYECKas Cuia
ToHKOM nuH3bL. [locTpoeHne n300pakeHWI! B cOOMparONIMX M pacceuBaromMXx JuH3aX. DopMmyna TOHKOM
JIMH3bI. Y BEJIMYEHUE, 1aBaeMOE JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepennus cBera. KorepeHTHbIE MCTOYHUKUA. YCJIOBHUS HAOIIOJCHHS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT BYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakus ceera. JudpakuuonHas pemeérka. YciaoBue HaOMIOAEHHS TIAaBHBIX MaKCUMYMOB MpH
NaJeHUH MOHOXPOMATHYECKOIO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoicTBa M MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jiyma, (oToammapar, MPOESKIIMOHHBIHN
amnmapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakeHHE U IpejoMieHne ceeta. OnTrudeckue mpruoopsl.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens CBeToBOA.

HccnenoBanue cBOMCTB N300paykeHUIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TeJIECKONa.

Ha6mronenue nnrepdepeHimu ceera.

Habmronenue nudpakuuu cera.

Habmtonenue nucnepcuu cBeta.



[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.
[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.
HabmtoneHune nonsipu3aiuy cBeTa.
Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol
N3mepenne nokazaresns MpesoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB U300payKeHHIA B JIMH3AX.
HaGmonenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crieMAJIBLHON TEOPUHU OTHOCUTEILHOCTH
I'panunbsl  nmpuMeHMMOCTH — Kjiaccudeckol — MmexaHuku.  Iloctynarsl

OTHOCUTENIHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
OHHIITENHA.

CHCHI/IaHBHOﬁ TEOPUHU
IMPpUHIMII OTHOCUTCIILHOCTHU

OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH. 3aMeI[J'IeHI/IC BPEMCHHU U COKpAIICHUC NJIWHBI.
9Hepr1/1>1 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBs13b Macchl € PHEPrUel U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOS.
Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmeol K6anmoeoii oOnNMuKuU
®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

Otkpeitre u uccnepoBanue Gorordpdexra. Onbitel A. I'. Cronerosa. 3akonsl Gpotodddexra. YpaBHeHHE
Ounmreitna s Gotodrddekra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBera. OnwiThl [1. H. JIeOenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHu4yeckue ycTpOWCTBA W MPAKTHYCCKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJIHECUHAS
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE C IUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OneiTel Pe3epdopaa mo paccesHuto o -yactull. [lnmanerapHas MoJenb aToMa.
[Tocrynatel bopa. U3nydenne u normnomieHue GOTOHOB IpU MEPEXoJ/ie aToMa C OJHOIO YpPOBHS 3HEPIUU Ha
npyroii. Buasl ciektpoB. CriekTp ypOBHEN SHEPrUM aToMa BOJIOpO/a.
BonnoBesle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOU Tyalu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHu4eckue yCcTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBINA aHaIu3 (CIEKTPOCKOII), J1a3ep,
KBaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habntoienue nuHeHvaThIX CIEKTPOB U3JTyUEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hal6mronenne nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpOEHUs sApa. OTKpBITHE PagMOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio coctaBa paAnoaKTHUBHOrO wu3nydeHus. CBoiicTBa anbda-, OeTa-, ramma-
M3IIydeHus. BiausHue paanoakTHBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpbiTue TpoTOHa W HelTpoHa. Hyknonnas mopens saapa ['eiizenOepra—lMBanenko. 3apsan sapa.
MaccoBoe uncio siapa. M3oTomnsl.



Anbda-pacnazg. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amMma-u3iaydenne. 3aKoH paMOaKTHBHOTO
pacnaja.

DHeprus CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macch sipa.

Snepubie peakunu. JleneHue u CUHTE3 AIEp.

SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoGnemMbl W TEPCHEKTUBBI SACPHOH SHEPrETHKU.
DKOJIOTHYECKHUE aCEeKThI SACPHON YHEPTEeTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 Ha0JIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHble B3auMoieiicTBusl. EqUHCTBO (hr3nueckoil KapTUHbI MHUpa.

TexHudeckue YCTpPOWCTBA M IIPAaKTUYECKOE IPUMEHEHHUE: IO03UMETp, KaMepa BuibCoHa, saepHBIN
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHUII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZNKH

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3nn0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBUKEHUE.

ConneyHas cucrema.

Connue. ConHeuynast akTHUBHOCTb. Mcrounuk nsHeprunm ConHua u 3BE31. 3BE31bl, MX OCHOBHBIE
XapaKTEePUCTUKHU. J(narpaMma «CHEeKTpalabHBIM KJIACC — CBETUMOCTb». 3BE3/bl TJIABHOW MOCIEAOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» JIJIsl 3BE3]I TJIABHOW IMOCJIE0BATEIbHOCTU. BHYTpeHHEee cTpoeHune 3BE3I.
CoBpeMeHHbIE TTPEICTABICHUSI O TPOUCXOKACHUH U 3BoJtoIMK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nBuxkenue Connua B 'anaktuke. Tunbl ranakTuk.
Panuoranaktuku u kBa3zapel. YEpHbIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06na. Pa3Oeranue ranaktuk. Teopus bonbiioro B3pbiBa.
PennkroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenust

HaGmronenus HEBOOPYXKEHHBIM TJIA30M € HUCIIOJIB30BAHUEM KOMITBIOTEPHBIX TMPUIIOKESHHUN ISt
oTpe/ielICHUs] TOJO0KEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJTyIIapust U SIPKUE 3BE3/BL.

Habmonenus B Teneckon JlyHsl, mianer, Mneunoro [lytu.

O0o0maroniee NOBTOPeHUE

Ponb ¢u3uku 1 acTpOHOMUHM B 3KOHOMMYECKOM, TEXHOJIOIMUECKOM, COLMAIbHOM M 3TUYECKOM cepax
NeSITeIbHOCTH YeNIOBEKa, POJib M MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTHHE MHUpA, POJIb
¢buznueckoil Teopun B (POPMHPOBAHUU MPEACTABICHUN O (PU3MUECKONW KapTUHE MHUpa, MECTO (PU3UYEeCcKOU
KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O TIPUPOJIE.

MexnpeameTrHblie CBSI3U

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 11 Kimacce ocyliecTBIsETCS ¢ y4€TOM COJIEep:KaTeIbHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOIOTHUH.

Mesicnpeomemmuole noHsamus, CBSI3aHHBIE C U3yYEHHUEM METOJ0B HAYYHOT'O IMO3HAHUS: SBJIICHUE, HAyUHBIN
(dakT, runoresa, (pU3NIECKasi BEIIMUMHA, 3aKOH, TEOPHs, HAOIOJCHUE, YKCIIEPUMEHT, MOJISTTUPOBAHNUE, MOJIETh,
HU3MEpEHHUE.

Mamemamuxa: peuieHNe CUCTEMBbl YpaBHEHUU, TPUTOHOMETpUYeCKHe (QYHKIUU: CHHYC, KOCHHYC,
TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMU HA OCH KOOPIUHAT,
CIIOKEHHWE BEKTOPOB, TPOM3ZBOAHBIC OJEMEHTAPHBIX (DYHKIWWA, TPU3HAKKA TMOA00MS TPEYroJbHUKOB,
oTpeieNieHUe IO MIOCKUX (pUryp u oobéma Ten.



buonocus: snekrpuyeckue sBIECHUS B KUBOM Mpupoje, KojebdaTeabHble JBIKEHUS B JKUBOHM MPHUPOJE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE paIUallUM HA KUBbIE OPTraHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eocpagpusa: MarHUTHBIE MONIOCa 3eMJIU, 3aJIeKU MAarHUTHBIX PyH, (POTOCHEMKA 3€MHON MOBEPXHOCTH,
IIpe/ICKa3aHue 3EMIIETPSICEHUM.

Texnonozus: TMHUU JIEKTPOIIEpeiay, TeHEPaTOp EPEMEHHOIO TOKA, MIEKTPOIBUraTellb, UHYKIIMOHHAS
neyb, pajgap, paguoNpUEMHHUK, TeJIeBU30p, aHTeHHa, TenegoH, CBY-meub, NPOEKIMOHHBIA amnmapar,
BOJIOKOHHAs ONTHKA, COJIHEYHAas Oarapes.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI IIPOI'PAMMBLI 110 ®U3BUKE HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA30OBAHUS

OcBoenne yuebHoro npeameta «dusnka» Ha ypoBHE CpeHEro o01iero oopa3oBanus (6a30BbIi ypOBEHbD)
JIOJDKHO ~ O0ECIeYHTh  JOCTH)KEHUE  CIEAYIOUIMX JIMYHOCTHBIX, METalpeAMETHBIX U  HPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOTo mpenmera «Du3nka» MOIDKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTh O0YYarOMIMUXCSl PYKOBOACTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEH MO3MLMEH JHMYHOCTH,
CHUCTEMOH  LIEHHOCTHBIX OpHMEHTAlM{, MO3UTUBHBIX BHYTPEHHUX  YOEKIECHUH, COOTBETCTBYIOLIMX
TPaIULMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PAaCIIMPEHNE KU3HEHHOTO OIbITA M OIBITA JIESTEIbHOCTH
B IIPOIIECCE pealn3alii OCHOBHBIX HAIIPABICHHUI BOCIIUTATEILHOMN 1€ TEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaska1aHCcKOro BOCIIUTAHHUSA:

Cc(OPMHUPOBAHHOCTh I'PAXKJIAHCKOW IMO3ULIMK OOYYaroIIerocss Kak aKTMBHOI'O M OTBETCTBEHHOI'O 4JIEHA
poccHiickoro oo1ecTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECax I'PaKJaHCKOro OOIIeCTBa, Yy4acTBOBATH B
CaMOYIIpaBJI€HUH B 00pa30BaTe/IbHONW OpraHu3aluiy;

YMEHHE B3aUMOJCHCTBOBaTh C COLMAJIbHBIMM HMHCTUTYTAMHU B COOTBETCTBMUHM € HUX (DYHKIUSAMH U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHOH U BOJIOHTEPCKOH J1ESTETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUHCKOM Ipa)1aHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, TIOCTHKEHHUSM POCCHICKHUX YUEHBIX B 00JIaCTH
(U3UKU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIOCOOHOCTh OLEHWBATH CHUTYAIMIO W NMPUHUMATh OCO3HAHHBIC PEHICHUS, OPHEHTHPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE€ B JICSITEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOHUNBOrO OYyIyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUICHWE K MHUPY, BKIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (HHU3MUECKON
HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K pa3uyHbIM chepam mpodeccCHOHATBHON AEATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM ¢ (PU3UKON U
TEXHUKOH, YyMEHHME COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccur U peaan30oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO B 00JACTH (PUM3MKM HA HPOTSHKEHUU
BCEM KU3HU;

6) 9KOJIOrNYECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh JKOJOTHYECKOW KYIBTYPHI, OCO3HAaHUE TJIOOATBHOTO XapakTepa 3KOJOTHYECKUX
npobiuem;

IUTAHUPOBAaHME U OCYIIECTBJICHUE JEHCTBUH B OKpYKalOUIeW cpele Ha OCHOBE 3HAaHUS Lejel
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHue OIbITa AeATEILHOCTH SKOJIOTUIECKON HAIPAaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 110
¢buszuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

C(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  Pa3BHTHS
¢bu3znuecKoil HayKu;

OCO3HAHHE [IEHHOCTH HAYYHOW JIEATEIIbHOCTH, TOTOBHOCTH B MPOIIECCE M3YYCHUST (PU3UKU OCYIIECTBISTH
MIPOEKTHYIO ¥ HCCIIEIOBATENBCKYIO IEATEIbHOCTh HHIMBUAYAJIBHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
basoBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTYATH3UPOBAThH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEeICIIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3zpabarbiBaTh IJIaH pEIICHHS NPOOJNeMbl C Y4ETOM aHalW3a UMEIONIMXCS MaTepUATbHBIX U
HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LENSIM, OLICHUBATh PUCKHU
MOCIICACTBH J1eATEIbHOCTH;

KOOPJIWHHUPOBATh U BBHIMOJIHATH PabOTy B YCIOBUSX PEAThbHOr0, BUPTYaTbHOTO M KOMOWHUPOBAHHOTO
B3aHMMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarejabcKue qeicTBUA .

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BIIQJICTh HABBIKAMHU Y4EOHO-HCCIIEIOBATENbCKOM W TPOSKTHOW IEATENLHOCTH B oOnactu (hU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAaMOCTOATEIBHOMY IIOMCKY METOAOB pelIeHHs 3a7ady (PU3N4ecKoro
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BJIAJIETh BUJIAMH JICSITEIILHOCTH IO MOJTYYECHUIO HOBOT'O 3HAHUS, €T0 HHTEPIPETALNH, IPEOOPa30BAHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYaIUSX, B TOM YHUCJE MPH CO3JaHUU y4eOHBIX MPOEKTOB B 00JIaCTH
busuky;

BBISIBJISITH IPUUMHHO-CJICACTBEHHBIE CBS3M W aKTyalIU3UpPOBaTh 3a/ady, BbBIABUTATh THUIIOTE3y €&
pelieHus, HaXOIUTh aprYMEHTHI ISl JI0Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
penieHus;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUs 3aJayd pPe3yJbTaThl, KPUTUYECKU OIICHHBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBCHHBIC 33Ja4d B 00Pa30BATEIBHON JEATECIHLHOCTH, B TOM YHCIIC TIPH
U3Y4YEHUU (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETb MEePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KU3HEACSITENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pabora ¢ unopmanmeii:

BJIQJICTh HaBBIKAMHU TOJYYEHUST HH(GOPMAIMH (PU3UUECKOTO COACPKAHUS U3 UCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO OCYIIECTBIISATh TOUCK, aHAJIN3, CHCTEMATH3alMI0 U UHTEPIIPETAIIUI0 HHPOPMAIINU PA3IMYHBIX
BUJIOB U (DOPM MpeicTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIONB30BaTh CpeAcTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B  pEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C COOJIOJICHHEM TpPeOOBaHWI IPrOHOMHKH,
TEXHUKH OE30MacHOCTH, TUTHEHBI, pPECypcoCOEepeXeHHs, TPABOBBIX U OJTUYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH;

CO37aBaTh TEKCThl (DU3UYECKOTO COJEPKaHHWS B PA3IUYHBIX (PopmMaTax ¢ Y4ETOM HaA3HAYCHUS
nH(pOpMaIUU U 1IEJEBOM ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (DOPMY MpECTaBIECHUS U BU3YATH3aIIAH.

KoMMyHnKaTHBHBIE yHUBEpPCaAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIIECTBISTH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JNESTEILHOCTH,

pacro3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh W UCIIOJIH30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;



BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX AEMCTBHI C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO YJIeHA KOJIJICKTUBA;

MPUHUMATH 1I€JIW COBMECTHOW JI€ATENIbHOCTH, OPraHW30BBIBATH M KOOPAMHHMPOBATH NIEUCTBUS MO €&
JOCTUKEHHUIO: COCTaBJIATh IUIAH JEHCTBUM, pacnpenenarb poju ¢ y4ETOM MHEHUN yYaCTHHKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KAauyeCTBO CBOETO BKJIAJa W KaXJIOT0 YYaCTHHKAa KOMaHAbl B OOIIMH pe3ylbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npejasaraTb HOBbIE IMPOEKTHI, OLEHUBATh WAEU C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMUECKOE MMOBE/ICHUE B PA3JIMYHBIX CUTYAIUSX, POSIBISATH TBOPUYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
Camoopranuszaums:

CaMOCTOSITENIPHO OCYIIECTBIIATH IO3HABATEIBbHYIO JAEATEIBHOCTh B 00JacTH (M3MKU U ACTPOHOMHH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs Pacu€THBIX M KAYeCTBEHHBIX 3a]ay, IUIAH BBITOJHEHHS
MPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYalIUsIM;

pacuIMpsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMUHBIX MMPEIOYTCHUH;

JIeNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO H TPOSBICHUIO dPYAULUU B 001acTH (PU3UKH, TOCTOSHHO TMOBBIIIATH
CBOW 00pa30oBaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJVICKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTH, OIICHHBATh COOTBETCTBHUE
PE3YIBTATOB LIETSM;

BIIQJICTh HABBIKAMH II03HABAaTEIbHOW pe(IeKCHH KaKk OCO3HAaHWS COBEPIIACMBIX JCUCTBHUA U
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB M OCHOBAHMUIA;

WCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHHKEHHIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEIbHOCTH;

MIPUHUMATH ce0s1, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce noCTHXKEHHS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPaMMbl MO (U3UKE IJIST YPOBHSI
cpenHero oo6mero o00pa3oBaHUs |y OOYYarOIIMXCS COBEPUICHCTBYETCS SMOIIMOHAIBHBIA  HMHTEIJICKT,
Mpenoararonmii copMUPOBAHHOCTE:

CaMOCO3HAHUs, BKIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHATBLHOE COCTOSIHUE, BUICTH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU AMOIMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHUEe, CIOCOOHOCTh aNalTUPOBATHCA K SMOIIMOHATIHHBIM W3MEHEHHUSM W TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIUH, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHIKEHUIO I M YCIeXy, ONTHUMH3M,
WHUIIMATUBHOCTH, YMEHHUE JACHCTBOBATH NCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHANBLHOE COCTOSHHUE IPYTHX, YUYUTHIBATH €r0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUSI C APYTMMH JIFOJBMH,
3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHQIUKTHL.



NNPEJMETHBIE PE3YJIbTATBI

K kxonmy oOyuenust B 10 kJiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

JIeMOHCTPHPOBATh Ha NpPUMEpPax poib M MECTO (PHU3MKH B (OPMHUPOBAHUU COBPEMEHHOW HayqyHOU
KapTUHBI MUDPA, B PAa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM EATEIIbHOCTH JIOJEH;

YUUTBIBaTh TIpPaHMIIBl IPUMEHEHHS M3Y4YEHHBIX (U3MYECKUX MoJeNell: MaTepuaibHas TOUKa,
MHepIUanbHas cHcTeMa OTcuéTa, a0COMIOTHO TBEPAOE TENO, WACAIBHBIN Ta3, MOJENU CTPOCHHS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN NIEKTPUUYCSCKHIA 3apsi/i IPU PELICHUU (PU3UUECKUX 3a1a4;

pacrio3HaBaTh (u3Myeckue sBICHHUS (Tpouecchl) U OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHUKHU,
MOJICKYJISIPHO-KMHETUYECKOM  TEOpUMM CTPOEHHUS BeUlecTBA M DJIEKTPOAMHAMHUKH: PAaBHOMEPHOE MU
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOHOE TaJICHHE T, IBUKEHUE IO OKPYKHOCTH, HHEPLUS,
B3auMojieiictBue Tei, Aupdysus, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TEJ, M3MEHEHUE
o0bEMa TeNl NpU HarpeBaHuu (OXJAXKIEHHUHU), TEIUIOBOE PAaBHOBECHE, MCIApEHUE, KOHJEHCALMs, IIaBJICHHE,
KpUCTaJNIN3alysl, KUIIEHNE, BIaXKHOCTh BO3/1yXa, OBBIIIEHUE JaBJICHUS ra3a IpU ero HarpeBaHUM B 3aKPHITOM
COCyJIe, CBSI3b MEXIY MapaMeTpaMH COCTOSHHS Ta3a B M30MpOIeccax, AJIEKTPHU3alus Tel, B3auMoJIeHCTBHE
3apsi/ioB;

ONUCBHIBaTh MEXaHUYECKOE JIBUKEHHE, MCIONb3ysl (U3NYECKUE BEIMYUHBI: KOOpAWHATA, IIYTh,
nepeMeIleHle, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHUJla, HMIIYJbC Tela, KUHETHYecKas DSHeprus,
MOTEHIMAJIbHAsT DHEPTus, MeXaHudeckas paboTa, MEXaHMYECKass MOIMHOCTb; IMpPH OIMUCAHWU TPABHIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOJIb3YEMBIX BEIHYUH, UX 0003HAUYEHUS M €IUHHIIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

OINMCHIBATh H3YyYEHHBIC TEIUIOBbIC CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, MCIONB3YS (U3NYECKUE
BEJIMYMHBI: JTABJICHUE Ta3a, TEMIIEPaTypa, CPEIHsSI KHHETHUECKas! SHEPTHsI XaOTHUECKOTO JIBHKCHHST MOJIEKYII,
CpeIHEKBaJIpaTU4HAs CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHss SHEprusi, padboTra Trasa,
KO3 (QUIMEHT MOJIE3HOT0 JeHCTBUS TEIUIOBOIO JABUraTess; IpU ONHUCAaHUU MIPABUIBHO TPAKTOBATh (PU3NYECKUNA
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUs M €JUHMILbI, HAXOJUTH (POPMYIIbI, CBA3BIBAIOILNE TaHHYIO
(U3NIECKYIO BETUUMHY C APYTUMH BEITHUMHAM;

OIMCHIBATh M3yYCHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA M AJICKTPHUECKUE SIBICHUS (IIPOIECCHI),
UCNONB3ysl (PU3MYECKHE BEIMYMHBI: IJIEKTPUUECKUI 3apsjl, 3JIEKTpUYECKoe IoJie, HamnpsyKEHHOCTh MOJI,
MOTEHIMAJ, Pa3HOCTh [OTEHLHUAIOB; MpPHU OMNHCAHUM NPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICI
UCTIOJB3yEeMBIX BEJMYMH, WX OOO3HAUYEHUS W EIAWHUIBL, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKyIO BETUYNHY C IPYTHMHU BEIINYHHAMHU;

aHAJTM3UPOBaTh (PU3NYECKUE MPOLECCHl U ABJICHHS, UCIONb3Ysl (U3NUYECKHUE 3aKOHBI M MIPUHIUIIBL: 3aKOH
BcemupHoro Tsarotenus, |, |l u Il 3akonsl HbloTOHa, 3aKOH COXpaHEHUS MEXaHUYECKOW 3HEPruH, 3aKOH
COXpaHEHHS UMITYJIbCa, IPUHIUI CYNEPIO3UIIMN CHJI, IPUHITUIT PAaBHOIIPABHS WHEPIHUATBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ia30BBIE 3aKOHBI, CBS3b CpPEeNHEH KHHETHYECKOM
SHEPI'UU TEIUIOBOTO JBMKEHHS MOJIEKYJ ¢ aOCOIIOTHON TeMIepaTypoid, MepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHMs 3JIEKTPUUECKOro 3apsja, 3akoH KyinoHa, mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKO€e BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPHHIUIBI JCHCTBHS MaIlWH, MPHOOPOB W TEXHHUYECKUX YCTPOMCTB; pa3indarh
yCJIOBHUS UX OE€30MAaCHOT0 MCIIOJIB30BaHNS B TOBCEAHEBHOM KU3HH,

BBINOJIHATE 3KCIIEPUMEHTHI 110 HUCCIIEIOBAHUIO (PU3UUECKUX SBJICHUN M MPOILIECCOB C HCIOIb30BaHUEM
NpsIMBIX M KOCBEHHBIX H3MEpPEeHHH, mpu 3ToM (OpMyIHpoBaTh MNpodiemMy/3aiadyy W TUIOTE3y y4eOHOTro
AKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEMIOKEHHOTO 000PYAI0BaHHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH
BBIBO/IbI;

OCYLIECTBIATh TpPSAMBbIE U KOCBEHHBIE HU3MEpEHUs (U3UUYECKUX BEJIUYMH, INPH OSTOM BHIOMPATH
ONITUMAITFHBIN CIIOCO0 M3MEPEHHUS U HCIIOJIb30BaTh N3BECTHBIE METOIBI OIIEHKU TIOTPEITHOCTEH H3MEPEHHIA;

WCCIIEIOBATh 3aBHCUMOCTH MEXAY (PU3NYECKUMHU BEITMUYNHAMH C MICIIOJIE30BAaHHEM TPSIMBIX H3MEPEHHH,
IPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATH pPE3YNbTAThl TMOIYYCHHOW 3aBHCUMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIE TaOIUI] U TpaHKOB, AeTaTh BEIBOJBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;



coOmoath TmpaBuia O€30mMacHOr0 Tpyda MpH TMPOBEACHWH HCCICAOBAHMM B paMKax y4eOHOTo
AKCIIEPUMEHTA, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHOU NIEATEIHHOCTH C UCIOJIB30BAHUEM HM3MEPUTEIBHBIX
YCTPOKMCTB U 1a00paToOpHOTo 000pyIOBAHNUS;

pemats pacu€THbIe 3aJ]a4M C SABHO 33aJaHHON (DU3MUECKON MOJIeNbl0, UCTONb3ys (PU3nUecKre 3aKOHbl U
MPUHIIMIIBI, HA OCHOBE aHajn3a yCIOBHS 3aJaud BbIOMpATh (U3MUYECKYI0 MOJIENb, BBIACNATH (hU3nUecKue
BEJIMYUHBI U (POPMYJbI, HEOOXOAMMEBIE IS €€ pPEeIIeHUs, TPOBOJUTH PACUEThl U OICHUBATh PEATLHOCTH
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUMHBI;

peliaTh KaueCTBEHHBIE 3aJau: BBHICTPAUBATH JIOTUYECKU HEMPOTUBOPEUYHUBYIO IETIOYKY PACCYXKIECHUHN C
OIOpPO# HAa U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (hU3HUECKUE SBICHUS;

WCIOJIb30BATh MPH PEHICHUH y4eOHBIX 33a]1a4 COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTHHU IS TIOMCKa,
CTPYKTYpUPOBAHUS, HWHTEPIPETANUNA M TPEACTABICHUS Y4eOHOH H HAyYHO-TIOMYJSIpHOW WH(GOpMAINH,
MOJIYYEHHOM U3 pa3IU4YHbIX HCTOYHUKOB, KPDUTUYECKU aHAIU3UPOBATH MOIy4aeMylo HH(OPMALIHIO;

MPUBOJIUTh TPHUMEPHl BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYyKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HaHHWA MO (U3MKE B TIOBCEAHEBHOM JKM3HM JUII OOECIEeYEeHUs
0€30MacHOCTH IpU OOpalIeHUH C MPUOOpPaMH M TEXHUYECKUMHU YCTPOICTBAMH, AJIsi COXPAHEHHUS 310pOBbS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOIIeH cpe/ie;

paboTaTe B TpymHIe C BBIIOJIHEHHUEM DPA3IUYHBIX COIMAIBHBIX POJIEH, IUIAHHUPOBATH PabOTy TPYIIIHL,
palMoOHANBHO paclpenessiTh OO0SM3aHHOCTH M IUIAHHPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OIICHUBATh BKJIA]l KaXJI0TO U3 YUACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMEI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE AOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUH:

JIEeMOHCTPHPOBATh HAa TpPUMEpPax poOlb M MECTO (U3MKHM B (OPMHUPOBAHWU COBPEMEHHOW HAaydYHOU
KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOH TEXHUKU W TEXHOJIOTWM, B MPAKTHYECKOW AESITENBbHOCTU JIOCH,
L[ETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh FPAHULIBI IPUMEHEHHS U3YYEHHBIX (PU3NYECKUX MOJIEJICH: TOUeUHBIN AIIEKTPUUYECKUI 3aps/,
Jyd CBETa, TOYCUHBIH HCTOYHUK CBETA, sIIEPHAs MOJENb aroMma, HYKJIOHHAs MOJEIb aTOMHOTO SiApa TNpH
perieHuu GU3NIECKUX 33714,

pacmno3HaBaTh (hu3HUecKre sIBICHUS (MPOILECChl) M OOBACHATh UX Ha OCHOBE 3aKOHOB DJIEKTPOJIUHAMUKU
Y KBaHTOBOH (DM3HKU: ANEKTpUYecKasi IPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICUCTBUS
TOKa, B3aMMOJICHCTBIE MarHUTOB, JICKTPOMArHUTHAS WHAYKIIHS, IEHCTBUE MATHUTHOTO ITOJIST HAa TIPOBOJIHUK C
TOKOM W JBIDKYIIMICS 3apsij, DJIEKTPOMAarHUTHBIE KOJEOaHUS M BOJHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE
CBETa, OTpakeHUe, IpelomiieHue, uHTepdepeHuus, Audpakiuus U TOJSIpU3alMs CBETa, AUCIEPCHUS CBETA,
¢doroanexTpudeckuit 3pdext (poro3ddexr), cBeToBoe 1aBiIeHNE, BOSHUKHOBEHHE JIMHEHYATOr0 CIeKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAS! M NCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OIMCHIBATh M3yYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE, ONTHYECKUE, DJICKTPUIECKYIO
MPOBOAMMOCTh PA3JMUYHBIX Cpel) U DJICKTPOMArHUTHBIE SBJICHUS (MIPOLIECCHI), HCHONB3YS (pu3mUeckue
BEJIMYMHBI: AJIEKTPUUYECKUIN 3apsjl, Cuja TOKA, IEKTPUUECKOE HANpPSDKEHUE, IEKTPUUECKOE COMPOTHUBIICHUE,
Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOJBMKYINAs CHiIa, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIs, cuiia Amrmepa,
cuia JlopeHia, MHIYKTHBHOCTh KAaTYIIKH, SHEPTHUS JIEKTPUIECKOTO W MAarHUTHOTO TIOJIEH, TIEpUOJ] B 4acToTa
KosiebaHuil B KoJebaTelbHOM KOHTYpE, 3apsl M CHJia TOKa B MPOIECCe TApMOHHYECKHX DJIEKTPOMArHUTHBIX
kosneOaHuif, (OKyCHOE pacCTOSHUE W ONTHYECKas CHJa JIMH3bI, MPU OMHCAHUU TPABUIHHO TPAKTOBATh
(GU3MYECKUH CMBICT HCIOJIB3YEMBbIX BEJIMYWH, WX OOO3HAUCHUS W CAWHMIIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIHUE IAHHYIO (PU3WUYECKYIO BEIMYUHY C IPYTUMHU BEIMUNHAMU;

OIHCHIBATh M3yUEHHBbIC KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTIONB3Yys (PU3NUECKHE BETUYUHBI: CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, SHEPTUS U UMITYJIbC (OTOHA, IEPHO]] MOypacaa,
SHEPTUs CBSI3U aTOMHBIX SCp, NMPH OIMHMCAHWW IMPABHUIBHO TPAKTOBATh (PM3HUYECKUU CMBICI HCIIOIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS M CTUHUIIBI, YKA3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3HUSCKYIO BEITHUNHY C
JIPYTUMHU BEJIMYUHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKON BETTUYHHBI;



aHAJIM3UPOBATh (PU3MUECKHe MPOLECCHl U SBJICHMUSI, UCHOJb3Ysl (PU3MUECKHEe 3aKOHBI U MPUHIIMIIBL: 3aKOH
Oma, 3aKOHBI IOCJIEA0BATENBHOIO U NapalIeIbHOIO COEAMHEHHSI IPOBOAHUKOB, 3aK0H Jxoynsa—JIeHua, 3akoH
3JEKTPOMArHUTHOW MHAYKIMH, 3aKOH MPSIMOJIMHEWHOTO PacipOCTpaHEHUsl CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHE OWHIITEHHA Ui (oTodddekTa, 3aKOH COXpaHEHUs DHEPTUU, 3aKOH
COXpaHEHUsI MMITYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOrO 3aps/ia, 3aKOH COXPAaHEHMs MacCOBOrO YHUCIa,
noctynarsl bopa, 3aKOH paJinOaKTUBHOTO pacmajia, Mpu 3TOM pa3iINyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa,
€ro MaTeMaTU4YEeCKOE BHIPAKEHHUE U YCIIOBHS (TpaHHIIBI, 00JacTH) MIPUMEHUMOCTH;

ONpEIEATh HAlIPaBJICHUE BEKTOPA MHIYKLIUHA MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHJIbI AMIepa u
cunel JIopeHia;

CTPOUTH M ONHCHIBATh N300pa’keHHe, CO3/1aBaeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITOJIHATH 3KCIIEPUMEHTHI 110 HUCCIIEIOBAHUIO (PH3UUECKUX SBJICHUN M MPOILIECCOB C MCIOIb30BaHHEM
OpsIMBIX M KOCBEHHBIX HM3MEPEHMii: Mpu 3ToM (opMynupoBaTh Mpoliemy/3arady M TUIOTE3y Yy4eOHOro
SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUS, MPOBOIUTE OMBIT U (POPMYIHPOBATH
BBIBO/IBI,

OCYLIECTBIISITH TPSAMBIE U KOCBEHHBIE W3MEpEHHUS (U3UYECKUX BEIUYMH, INPH 3TOM BBIOMpPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0Ib30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C UCIOJB30BAHUEM IMPSIMBIX U3MEPEHHI: MpU STOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATh PE3yJIbTAThl MOJYYCHHOW 3aBUCHMOCTH (PH3MUYECKUX BEIMYUH B
BUJIE Ta0IMI U IpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOmofaTh mpaBuiia Oe30MacHOro Tpyda MpH MPOBEIECHUU HCCIEAOBaHUNH B paMKax y4eOHOro
AKCIIEPUMEHTa, Y4eOHO-HUCCIIEeIOBATENIbCKON U MPOEKTHOU JIEATENHHOCTH C UCHOJIB30BAHUEM HM3MEPUTEIbHBIX
YCTPOMCTB U TAOOPATOPHOTO 0OOPYI0BAHMS;

pemars pacuéTHbIC 3aJIa4M C SBHO 33JaHHOW (DH3MYECKOW MOJEIBIO, UCTIONB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIIMITBI, HA OCHOBE aHajn3a yCIOBHS 3aJauyd BbIOMpATh (U3MUYECKYI0 MOJIENb, BBIACNATH (hU3nueckue
BEJIMYUHBI U (POPMYJbl, HEOOXOAMMBIE JUIsi €€ pEIIeHHUs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJIYYEHHOT0 3HAYEeHUS (PU3HUECKON BEIHUMHBI,

peliaTh KaueCTBEHHBIE 3aJau: BBICTPAWBATH JIOTHYECKU HENPOTUBOPEUHMBYIO IIEMIOUYKY PACCYKIEHUH C
OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

HCIIOJIb30BAaTh MPHU PEIICHNH YYeOHBIX 3a/1a4 COBPEMEHHbIEe NH(GOPMAIMOHHBIE TEXHOJIOTHH AJIs TIOUCKA,
CTPYKTYpUPOBAHUS, HWHTEPIpETAllMd M TpeACTaBleHUs Y4eOHON M HayyHO-TIOMYJSpHOW WH(pOpMaIUHy,
MOJIYYEHHOM U3 pa3IU4HbIX HCTOYHUKOB, KpDUTUUECKU aHAIM3UPOBATH MOIy4aeMYyI0 HH(OpMaLIHIO;

OOBSACHATH MPUHLHUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMICTB, pa3inyarh YCIOBMS HX
0€30IacHOT0 MCIOJIb30BaHNS B IOBCEAHEBHOM KHU3HH;

MPUBOJIUTh TPUMEPHl BKIaJa POCCUHUCKUX M 3apyOeKHBIX Y4EHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BAaTh TEOPETUYECKHE 3HaHMS M0 (U3MKEe B IOBCEAHEBHOM JKHM3HM MJi1 oOOecreueHus
0€30MacHOCTH MpH OOpaIIeHUU ¢ MpUOOpaMH M TEXHHUUECKUMH YCTPOMCTBaMH, JJISI COXPAaHEHHs 370POBbs U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT 0 MIOBEACHUS B OKpYXKaroIlel cpene;

paboTaTh B TpYIIE C BHIIOJHEHUEM DPa3IMYHBIX COLHUANBHBIX DPOJIEH, MJIaHUpOBaTh PabOTy TPYIIIBL,
paloHaJIbHO pacHpelesaTh O0S3aHHOCTH M IUIAHUPOBATh JESTEIbHOCTh B HECTAaHAAPTHBIX CUTYalMSX,
a/ICKBATHO OIICHUBATh BKJIA]] KaXKIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMEI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/m HaumeHoBaHue pa3ejioB H TeM IPOrpaMMbl KonTpoan IIpakTnyeck
Bcero o0pa3oBaTe/ibHbIe pecypchl
HbIE ue padboThbl
padoThI

Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O0 O3HAHUS 2 1 nggg&f&igﬁﬁfﬂbf?z

Uroro no pazneny 2

Pa3zpen 2. MEXAHUKA

bubmmorexa [IOK
21 Kuemariica > ! https://m.edsogru/7f41bf72
bubmmorexa [IOK

22 Humaminia ! 3 https://m.edsocI)_Fru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 ngjﬁ;f;i?ﬁﬁ £41bf72

Hroro no pasneny 18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 ‘ OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 9 1 https://m.edsoo.ru/7f41bf72
3.2 ‘ OCHOBBI TEPMOAMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble cocTosiHUS BenlecTBa. dazoBbie 5 bubmmoreka [JOK

MEPEXO0IbI https://m.edsoo.ru/7f41bf72

Hroro no pasneny 24

Paznen 4. JIEKTPOJANHAMUKA
4.1 ‘ DneKTpocTaTKa 10 3 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN SNEKTpUYECKUN TOK. TOKHU B 12 1 bubnmoreka [JOK

pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72

Hroro no paszneny 22

PeszepBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 9
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11 KUIIACC

KoumnuecTBo yacos
Ne o/ HaumeHoBaHue pa3/ie/ioB M TEM MPOTPAMMBbI Koutpoasn  IIpakTnuec aaekTponbic (ippoBLIc)
Bcero o0pa3oBaTejbHbIe pecypchl
ble padoTbl  KHe
padoTshI
Paznea 1. JIEKTPOJAUHAMUKA
1.1 MarsuTHOE 1moJjie. DIeKTPOMarHuTHAs HHTYKITHS 11 1 3 E;ILZHII;I;T:(;(::)(])_ISIE £41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHU4YeCKHEe U AICKTPOMArHUTHBIE KOJIeOaHMs 1 https://m.edsoo.ru/7f41c97c
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI 1 https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 ‘ OCHOBBI CTICTIHAIBHOM TE€OPUH OTHOCUTEIHBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTHKU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma https://m.edsoo.ru/7f41c97c
4.3 ‘ AToMHOE S1p0 5 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 ‘ DeMeHTBl aCTPOHOMUU U aCTPOPHU3IUKU 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny
Pa3nen 6. OBOBLIAIOLIEE TIOBTOPEHUE
6.1 O6o0maroiee MTOBTOPEHHE 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 8
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IHOYPOYHOE IIVTAHUPOBAHUE 10 KVIACC
KoangecTBO 9acoB Hara JlaTa
Ne Tema ypoka KonTpoa MpakTuy H3y4eH H3yYeH DJleKTpOHHbIE N (POBHIE
n/n Bcero bHBIE ecKHe usi usi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI Ilnan. PDakr.
1 ®usnka — Hayka o npupoze. Hayuynsie MeTonbl 1 1.09 Bu6mmoreka LIOK
HO3HAHUS OKPYXKAOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Pone 1 MecTo puznkn B GopMUpOBAaHUY COBPEMEHHOU 5.09
2 Hay4yHOU KapTg)HbI MHpach f[paIfTquCKOﬁ I[CI:ITGJII)HOCTI/I 1 bubamorera LIOK
. ’ https://m.edsoo.ru/ff0c33e6
nroaen
Mexannueckoe ABMkeHUE. OTHOCUTENBHOCTD 8.09
3 MeXaHW4ecKoro ABMkeHus. [lepememnienue, CkopocTh 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ffoc3508
yCKOpeHue
4 PaBHOMEpHOE NPSAMOIMHENHOE JBUKEHUE. 1 1 12.09 Bu6mmoreka [IOK
BX01H0ii KOHTPOJIb. https://m.edsoo.ru/ff0c3620
) PaBHOYCKOpEHHOE NIPSMOJIIMHEWHOE ABUKCHHUE. 1 15.09 bubmoreia LIOK
https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIaieHne. Y CKOpeHHe CBOOOTHOTO MaACHHUS 1 19.09 bubmorexa HOK
https://m.edsoo.ru/ff0c39cc
KpuBonuueiinoe npmwkeHue. J[BmkeHne MaTepruaIbHOM 22.09
7 TOYKH IO OKPY>KHOCTH. 1 1 bu6imoreka [IOK
JlaGopaTopHast padora Ne 1 «3yuenune ABHKEHUA https://m.edsoo.ru/ffOc3ada
TeJIa M0 OKPYKHOCTH.
8 [Ipuaumn otHocurensHOCTH ["anunes. MHepunanbHble 1 26.09 Bu6immoreka [IOK
cuctemsl orcuera. [lepsriii 3akoH HproTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipuauun cynepnosunuu cui. Bropoit 1 29.09 Bbu6imoreka [IOK
3akoH HpIOTOHA /151 MAaTepUAITbHOM TOUKH. https://m.edsoo.ru/ff0c3be8
10 Tperuit 3axoH HeloTOHA /U1 MaTepUaNnbHbBIX TOUEK 1 3.10 bubamoreta LIOK
https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpPHOTo TaroteHus. Cuina Tspkectu. [lepas 6.10 Bu6mmoreka [IOK
11 1
KOCMHYECKast CKOPOCTb. https://m.edsoo.ru/ff0c3d00
12 Cua ynpyroctu. 3akoH ['yka. Bec tena. 1 1 10.10 bubanoreka [HOK
JIaGopaTopuast padora Ne 2 «Mzmepenue KecTkocTu https://m.edsoo.ru/ff0c3e18
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NPYKHHBI».

Cuna tpenus. Kosgounuent tpenus. Cuna 13.10
. ;;)SrljomBneHm NIpY ABM>KCHUH T€Ja B )KUIKOCTU WIH BuGmorexa LIOK
https://m.edsoo.ru/ff0c3f76
JlabopaTopHas pa6ora Ne 3 «3mepenne
K03(PuLMEeHTAa TPEHUS CKOJIbKEHHUS».
[ToctynarensHOe U BpamaTeabHOE IBIYKEHHE a0COIIOTHO 17.19
TBEpAOro tena. MomeHnT cuibl. [1nevo cuiibl. YcnoBus
14 paBI})IOBCCI/ISI TBEpAoro Tena. JlaboparopHasi padora Ned bubamoreta LIOK
N https://m.edsoo.ru/ff0c41a6
«3yyeHne paBHOBecHs TeJa O] JeiicTBHeM
HECKOJbKHMX CHJI».
Nmmynsc MaTepuaibHONM TOYKHU, CUCTEMBI MaTEPUATIbHBIX 20.10
15 Toqei. I/IMHYJ'H:IZ} CHJIBI. 3aKOH COXPaHEHUS PIMHI;)’HLC&. bubamorexa LIOK
https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBMKEHUE
Pabota u momHOCTH cribl. Kunetnueckas sHeprus 24.10
16 MaTepHaan(I)];f Touku. Teopema 06 I/ISMCHCHI/II/Ip bubamorexa [IOK
- https://m.edso0.ru/ff0c4502
KUHETHYECKOW PHEPTUU
Iloreunnansuas 3ueprus. [loreHumansaas SHEPrus 27.10
17 yIpyro z[e(bopMHpOEilHHof/i MIPY>KUHBI. HOTCHHIIjlaJII)HaH bubnmorexa LIOK
https://m.edsoo.ru/ffOc461a
SHEprusl Tena BOIHM3H MOBEPXHOCTH 3eMITH
IToTeHumanbHbIe U HENOTEHUHUANIBHBIE CHIIBL. CBA3b 7.11
18 paboTHI HETIOTEHIIMATILHBIX CHJT C U3MEHEHHEM bubamnoreka [HOK
MEXaHUYECKOI SHEPIHH CUCTEMbI Tell. 3aKOH COXPaHSHHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOU SHEepruu
JlabopaTopHast pabora NeS«ccnenoBanue cBA3U 10.11
19 paboThI CHITBI C ©3MEHEHHEM MEXaHUYECKOW DHEPTUH Tella
Ha TIPUMEPE PACTIKEHHUS PE3UHOBOTO JKI'yTay.
20 KonTpoabnas padoraNel no teme «Kunemartuka. 14.11 bu6mmotexa [JOK
JluHamuka. 3aKOHBI COXpaHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBI€ MOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOU 17.11 bubmmnoreka [HOK
teopun. BpoyHoBckoe npmwkenne. Tuddysus https://m.edsoo.ru/ff0c4dc2
XapaxkTep ABUKEHUS U B3aMMOACHCTBUS YaCTHI] 21.11
22 BelecTBa. MoJienu CTpoeHUsI ra30B, KUAKOCTEH U

TBEPBIX TeI
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23 Macca monekyn. KonnuectBo Bemectna. [locTtosiHHast 24.11
ABoranpo
24 TemnoBoe paBHOBecHe. TeMmepaTypa U €€ U3MEpEHHUE. 28.11
[Tkana temnepatyp Lenbcus
25 Wneanprsrnii raz 8 MKT. OcroBHoe ypaBHeHne MKT 112 ]I?ES::I;I/?nTZI;aSOO.ru fffocafde
P o brmorera LIOK
Mertneneesa-Knaneiipora https://m.edsoo.ru/ff0Oc511e
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI 8.12
JlabopaTtopHas padora Ne 6 «MccienoBanue 12.12
28 3aBHCHMOCTH MEKIy MapaMeTPaMu COCTOSIHUSA
Pa3peKeHHOro0 raza». JKCnepuMeHTalbHAs MPOBepPKa
3akoHa I'eii-JIroccaka.
29 Uzonporuieccrl B naeanbHOM Taze U UX rpaguueckoe 15.12 Bu6mmoreka [IOK
IpE/ICTaBIICHHE https://m.edsoo.ru/ff0c570e
30| cnocoou o waenenn, Kommectso remmore n pors o bimorera LOK
BryTpeHHss 3HEPTHUS 0THOATOMHOTO HUAEaTHHOTO Ta3a hitps://m.eds00.0u/T0c5952
31 Buasl Temonepenadn 22.12 bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
39 VY nenbHast TEINIOEMKOCTH BelecTBa. KommuecTBo 26.12 Bubnmnorexa [JOK
TEIJIOTHI IIPH TeIUionepenaye. AauabaTHbIi MpoIece https://m.edsoo.ru/ff0c5c36
33 IIepBblil 3aKOH TEPMOJMHAMUKH U €I0 IPUMEHEHUE K 29.12 bu6mmotexa [IOK
u3ompoIeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6paTtumocTs nipoieccoB B npupoje. Bropoit 3akoH Bbu6imoreka [IOK
TEPMONHAMHUKH https://m.edsoo.ru/ff0c6230
35 IIpunnun aeiicteus u KIIJ TennoBoit ManHb BhPtItiJ;H/(l)rTrleIe(ZsI(_)[SII’fj /60c600a
36 Hukn Kapro u ero KI1/1
37 DKOJOruYecKre MpoOIeMBI TeIIIOIHEPTCTHKH
38 O6o6matonuii ypok «MomnekynspHas Gusuka. OCHOBBI bubmmnoreka [JOK

TEPMOANHAMUKUN

https://m.edsoo.ru/ff0c6938
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KonTtpoabnas padora Ne 2 o teme «MonekynspHas

Bbubnnoreka

39 ¢usnka. OCHOBBI TEPMOJHHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoobpa3oBanue u koHaeHCanus. icnapeHue u KureHue bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAsI U OTHOCHUTEBHAS BIAYKHOCTH BO3yXa. bubnmoreka
Haceimiennslii nap https://m.edsoo.ru/ff0c64d8
2 | Ammonporms cootiom spuoranon Xne spmoman bmiorera LIOK
CoBpeMeHHbIE MaTEpHATSI https://m.edso0.ru/ff0c65f0
43 IInaBnenue u KpucTaJM3anus. Y AejIbHas TEII0Ta Bu6mmoreka [IOK
aBneHus. CyOonumarius. https://m.edsoo.ru/ff0c6708
Bu6mmoreka [IOK
44 Ypapiiee Tensosoro anasca https://m.edsIcl)o.ru/ff0c6820
45 OIeKTpu3anus Tej. JJIeKTpUIecKuil 3apsia. JIBa Buja bubamoreka [HOK
JMEKTPUUYCCKUX 3aPSI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBoAHMKH, TUIIEKTPUKH U TIOTYIIPOBOAHUKH. 3aKOH Bu6mmoreka [IOK
COXpaHEHHUs ITEKTPUIECKOr0 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 Bsaumopeiicrsue 3apsnoB. 3akoH Kynona. Todeunsrit bubanoreka [HOK
SIIEKTPHUUYCCKUH 3apsi]] https://m.edsoo.ru/ff0c6ce4
I
HATIpAKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cui anekrpocraTrueckoro moss. [lorenmmar. Bubnmnorexa [JOK
Pa3HOCTh NOTEHIINAJIOB https://m.edso0.ru/ff0c6f00
50 [IpoBOAHMKH M AUBIEKTPUKH B AJIEKTPOCTATHUECKOM Bbu6imoreka [IOK
mojie. JIudmeKTpuaecKkas IpOHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
i bubmuoreka [IOK
>1 dnexrpotukocts. Koraencarop https://m.edsljo.ru/ff007126
59 DNEeKTPOEMKOCTD TUNIOCKOT'0 KOHJEHCATOpa. DHEPrus bubnmnoreka [HOK
3apsHKEHHOT0 KOHIEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JladopaTtopHas pa6ora Ne 7 "U3mepeHue
JIEKTPOEMKOCTH KOHAeHcaTopa"
54 IIpunnun aefcTBUS U TPUMEHEHNE KOHAEHCATOPOB,

KOIMUPOBAJILHOI'O allrapara, CprfIHOFO IIpUHTEpA.
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DIEKTPOCTATUICCKAS 3AIUTA. 3a3EMIICHHE
3IEKTPOIPUOOPOB

OJNEeKTPUUECKUH TOK, YCIOBHSI €r0 CYILIECTBOBaHMS.

55 ITocTosauBIH ToK. CHita Toka. Hampspkenue.
Conportusnenue. 3akod OMa ISl yyacTKa ey
[locnenoBarensHoOE, MapaieNbHOE, CMEIIAHHOE
coeZMHeHNe NpoBOAHUKOB. JIabopaTopHast padora Ne 8

56 «HAzyuenmne cnljemanﬂoro coenmfenmll) pesnpcmpon». Brbmmorexa LIOK

https://m.edsoo.ru/ff0c74f0
[ocnenoBaTenbHOE U MapaiiesibHOE COeNHEHUE
NPOBOIHHKOB.

57 PaboTta 1 MOIITHOCTH IEKTPUIECKOTO TOKA. 3aKOH bubmmoreka [HOK
Jxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akoH OMa Ji1s1 TOJTHOH (3aMKHYTOM) 3J1eKTpHUYecKon

58 nenu. Kopotkoe 3ampikanue. JlaGopaTtopHas paGora Ne bubmmoreka [HOK
9«U3mepenne IAC HCTOYHUKA TOKA U €r0 https://m.edsoo.ru/ff0c7ae0
BHYTPEHHET0 CONPOTUBJIEHUS
DNeKTpOHHAs TPOBOANMOCTD TBEPABIX METAIIIIOB.

59 3aBHCUMOCTbH COIIPOTHUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

CBepXIIpOBOIUMOCTh

60 OnexTpuyeckuil TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX
MYYKOB
TTomym OBOJHHKH, UX COGCTBGHHa}I U IIpUMECHas

61 HpO]:/O,II[)I/IMOCTB. CaoiicTBa p—n—nepexol;a. bubnmorexa LIOK

https://m.edsoo.ru/ff0c84ae
[MonynpoBoJHHKOBBIE TIPUOOPHI
DIIEeKTPUYECKHI TOK B PaCTBOPax M paciuiaBax
62 3HCKT§OHHTOB. SHeKTpIZ)J]HTH‘feCKaHpL[I/ICCOI_H/IaLII/IH. Bubmorera LIOK
https://m.edsoo.ru/ff0c82ba
OnexTponu3

63 OnekTpuyeckuil TOk B razax. CaMOCTOSTEIbHBIN U Bbu6imoreka [IOK
HECAMOCTOSITeINIbHBIN pa3psia. Momuus. [Tnazma https://m.edsoo.ru/ff0c84ae
DIIEeKTPUYECKHE IIPHUOOPHI U YCTPOMCTBA U UX

64 npaKTI/I:quKoe HpI/I:I)MeHIe)HI/Ie.);_[pI;BI/IHa TEXHUKU Bubmiorexa LIOK

https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH
65 O60o06uIaroImii ypok «IeKTPOIUHAMUKAY Bubmmorexa LIOK

https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KontpoabHast padora Ne3no teme «DIEKTPOCTATHKA.

bubmmoreka [JOK

66 TlocTtosaHHBIN 2NEKTPUUECKUNA TOK. TOKH B Pa3IuyHBIX 1 https://m.edsoo.ru/ffoc8aga
cpenax»
67 IIpoMeKyTOUYHAS ATTECTA 1 bubmorexa HOK
POMEIKYTOMHAR aTTECTAINI https://m.edsoo.ru/ff0c8c56
bubmmoreka [IOK
P i 1
68 CCPBILIN YPOK https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHHSI :)l;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni

[TocTosiHHBIE MAarHUTBHI U UX

B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK

Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778

MarHuTHON MHIYKIIUH

MarauTtHoe 1ose MPOBOJHHKA C

ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK

B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

Jlaboparopnas pabota 1

«Ha6§IO,I[§HI/Ie z[peﬁCTBI/Iﬂ MarHuTHOTO 1 1 bubnmorexa HOK
https://m.edsoo.ru/ff0c98fe

T0JISl Ha TOK»

JlelicTBME MarHUTHOTO TTOJIS Ha

MPOBOAHUK ¢ TokoM. Cuita Amnepa.

JlaGopatopHnas pabora 1 1 bubmmnorexka HOK

«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO

MMOCTOSIHHOTO MarHuTa Ha pamKy C

TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIST Ha

JBIKYILYIOCS 3apsKECHHYIO YaCTHILY. 1 1 bu6muoreka [JOK

Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4

Jlopennia BxogHol koHTpoJIb 1

DJneKTpoMarHuTHas nHAykuus. [loTok 1

BEKTOpa MarHUTHOU uHAyKuuu. 31C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

10

Jlaboparopuas padota 2 «M3ydenne
SIBJICHUS 3JIEKTPOMArHUTHOMN
WHIYKITA)

NuaykTuBHOCTD. SIBIICHUE
camonnaykiuu. IJ1C caMonHyKIuu.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TOCTOSIHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yhb

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonrtponsHas pabora 2 mo Teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHUTHAsE MHYKIIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHeprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabora 3
«OrnpesieneHne yCKOpeHus
CBOOO/IHOTO TaCHUS TIPH TOMOIITH
MasITHUKa



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpaHCHHA DHEPIUH B HACAIIbHOM
KoJie0aTeIbHOM KOHTYpPC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinykeHHBIE 37IEKTPOMAarHUTHBIE
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. IIpoussoacrso,
nepenaya u noTpedieHue
JIEKTPUYECKON SHEPTUN

19

20

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCKUe PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bubnmoreka [IOK

21 pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunsle ¥ POIOJIbHBIE BOJIHBI
99 3ByKk. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBsi3u. Pagmonoxkarus
o5 KontponsHas padora 3 «Konebanwus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubnmorexa LHOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHH B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHblin bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlabGopaTtopHas padota 4 «13mepenue bubmuoreka [IOK

IMOKa3aTeiid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

Jlunssl. [TocTpoenue n3obpaxxeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JTMH3bI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas padota 5
«HccnenoBanne CBOMCTB
M300paXKEHUI B TUH3AX»

32

33

34

Jucnepcus cBera. CloXHbBINA COCTaB
6enoro ceera. Lger. JlaboparopHas
pabota 6 «Habmonenne aucnepcun
CBETa»

Nutepdepennus cpeta. udpakius
ceera. JludpakinonHas pemérka

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
HOJ'ISIpI/IBaI_II/ISI CBCTa

bubmuoreka [IOK
https://m.edsoo.ru/ffOced22

bubnunoreka LIOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue MpruOOpPbI U yCTPOUCTBA U

YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
Jlaboparopnast pabora 7 Habmonenue
CIUIOIIHOTO U INHEHYaTOro CIIeKTPOB

36

['panHuIbl TPUMEHUMOCTH
KJIaCCHYeCKOW MexaHuKH. [locTynarsl
CIIELIMAIbHON TEOPHUH
OTHOCHUTEIIbHOCTH

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cf862

37

38

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
3ameyieHre BpeMEHH B COKpAIllEHNe
JUTHHEI

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKOMN

gacTulbl. CBSA3b MaCChl C SHEPTUEN U
UMITYJIbCOM. DHEPIUsl MOKOs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Konrponsnas pabdora 4 «Onrtuka.

39 OCHOBBI CIIEIIUATILHOM TEOPUH bubmorexa HOK
. p https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
40 ®otounbl. opmyna [Mnanka. DHeprus bubnmnoreka HOK
¥ UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOInoTEKa
41 . A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodrddexra. YpaBHeHHUE
42 BﬁHmTegl)Ha nq;)l(bQ)OTOSQ)(geKTa bubmmorexa [IOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
JlaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa OK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTa u
MIPAKTUIECKOE TPUMEHEHHE:
44
(dboTosneMeHnT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubnuoreka [{OK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubnunorexa LIOK
47 I1 b
OCTyTIaTR! bopa https://m.edsoo.ru/ff0d0afa
W3nydeHnue u norioieHue GOTOHOB
i B ¢ but6mmorekxa [IOK
48 IIPH MEPEXO0/I€ aTOMA C OJTHOTO YPOBHS

SHEPIuM Ha Apyrou. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonHoBrle cBoiicTBa yacTull. BorHbl
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM yanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYUCHUA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-nsinydenue

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipo6iiembl, TEPCIEKTUBBHI,
9KOJIOTMUYECKUE aCTEKThI SEPHON
SHEPreTHKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro HeOa. Co3Be3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX BHIUMOE
nekeHue. ConHeuHas cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

Pemenune 3ama4 «IIIeMEHTBI
ACTPOHOMUU U aCTpO(I)I/ISI/IKI/I»

62

O6o06matonuii ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B HOpMHUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HayYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

66 PesepsHblii ypok. [Ipomexyrounas

arrecranusa

PesepBHblit ypok. OnTuka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHThl aCTpPOHOMUU U
acTpo(U3HUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






