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HOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o ¢u3zrke 6a30BOr0 ypOBHS Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE MOJIO)KEHUM M TPEOOBAHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBaTenbHO Tporpammsbl, npeacraBieHHbix B ®I'OC COO, a takxke ¢ y4€ToMm
dbenepanbHOIl paboyeil mporpaMMbl BOCITUTAHUSI U KOHIEIIIIUU MPENOJaBaHus yueOHOTro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX opraHuzainusax Poccuiickoit depepariuu,
peanu3yronxX OCHOBHbIE 00pa30BaTENIbHbIE TPOrPAMMBI.

Copeprkanue mporpaMmbl 1o PU3MKe HarpapieHo Ha HOPMUPOBAHNUE €CTECTBEHHO-
HAay4YHOU KapTUHBI mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHun ux (u3Mke Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IEITEIbHOCTHOrO Noaxoaa. [lporpamma no ¢pusuke
cootBeTcTBYeT TpeboBaHusiM OI'OC COO K miiaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
METanpeMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKkKe YYUTHIBAET HEOOXOIUMOCTh
peanu3aiu MEXIPEIMETHBIX CBA3eld (PU3UKU C €CTeCTBEHHO-HAYYHBIMH YUECOHBIMH
npeaMeTaMu. B Hell onpenensroTcss OCHOBHBIE IIEMM HM3Y4YeHUsS (PU3NKKA Ha YpPOBHE
cpenHero oOiero o0pa3oBaHus, IUIAHUPYEMbIe pe3yJbTaThl OCBOCHUS Kypca (DU3UKHU:
JUYHOCTHBIC, METAIIPEAMETHBIC, IPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUNTAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM
quclie MPeAMETHBIC PE3YNIbTATHI M0 FojlaM O0yUYeHUS;

e cojiepkaHue yueOHoro npeamera «@u3nkay 1no rogaM oO0y4eHus.

du3rka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJBI, BRICTyIAsl B KaueCTBE
y4eOHOrO TpeIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJaJ B CUCTEMY 3HaHUI 00
okpyxarorieM Mupe. [IIIkonbHbIN Kypc GU3UKH — CHCTEMOOOPA3YIONTUH JIJIs1 €CTECTBEHHO-
HAyYHBIX YYE€OHBIX MPEAMETOB, IMOCKOJBKY (U3MUYECKHUE 3aKOHBI JIEKAaT B OCHOBE
IIPOIIECCOB M SBJICHHWM, M3y4aeMbIX XUMHEH, Ouosorueit, ¢usmdeckor reorpadueii u
actpoHomueil. Micronbp3oBaHue U akTUBHOE MMPUMEHEHNE PU3NYECKUX 3HAHUHN OTpeieTsieT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B c(epe SHEePreTHKH, TPaHCIOPTA,
OCBOEHUSI KOCMOCA, MOJIYYEHHSI HOBBIX MaTE€pPUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yuenne ¢Gu3MKKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-HAYUHOMH
KapTUHBI MHpa OOydJaronmxcs, B GopMUpOBaAaHUE YMEHHI MPUMEHSATH HAYYHBIA METO]
MMO3HAHUS MIPU BBIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHOBY kypca Ghu3HKN AJ11 YPOBHSI CpEeHEr0 00111ero 00pa30BaHMsI TIOJI0KEH Pl
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOECHUS.

Hoess yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepual W3 BCeX pa3fenoB (HU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanusayuu. B cOOTBETCTBUM € HEW MaTepHall Kypca PU3UKU 00bEIUHEH
BOKPYT (pu3HUecKuX Teopuil. Benyuum B Kypce sBisieTcst pOpMUpOBaHHUE TIPEICTABICHUN
O CTPYKTYPHBIX YPOBHSX MaT€pPHUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanonaracT HMCIOJIb30BaHUE
I'YMaHUTapHOTO NOTEHIMANa (PU3UUECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHUSL (DU3UKHU C
pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonoti nanpasiennocmu. Kypc Gu3uku npesarnonaraeT 3HaKOMCTBO C
IMIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUN N3YYEHHBIX TEOpHl U
3aKOHOB.

Hoes sxonocusayuu peanuzyercs MocpeiCTBOM BBEACHHS 3JIEMEHTOB CO/ICpKaHUS,
NOCBSIIEHHBIX HJKOJIOTHYECKUM MpPOOJEeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHHUKM U TEXHOJOTHUW, a TaKkKe OOCYXJEHHs MpoOJieM palruOHAIbHOIO
IPUPOJIOIIOJIH30BAHUS U HKOJIOTMUECKOM 0€30MacCHOCTH.

CTepXKHEBBIMM dJIEMEHTaMU Kypca (HU3MKM Ha YypOBHE CpEIHEro oOIero
oOpa3oBaHus SBISIOTCA (Qu3nyeckue Teopuu ((popMUpPOBAHUE TMPEACTABICHUM O
CTPYKTYpE TMOCTPOCHHSI (PU3NYECKOM Teopuu, poiau (GyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX IMPEICTABICHUSIX O MPHUPOJE, T'PaHHUIAX HPUMEHUMOCTH
TEOPHI1, I ONMCAHUS ECTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOIX0/1 B Kypce PU3MKH pealin3yeTcs Mpexke BCEero 3a
CU4€T OpraHu3ali SKCIEPUMEHTAIBHON JesTelbHOCTH oOywaromuxcs. s 6a3oBoro
yYpOBHS Kypca (PU3UKU — 3TO MCTHOIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCTICPUMEHTOB U JIAOOPATOPHBIX PabOT, KOTOPBIE B MporpamMme 1o pusuke 00beTMHEHbI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUYECKUX padboT. Brienenue B yka3aHHOM TepeyHe
nabopaTOpHBIX paldOT, MPOBOJUMBIX IS KOHTPOJIA W OILEHKH, OCYIIECTBISICTCS
y4acTHHKaMU 00pa3oBaTENILHOIO Mpoliecca UCXOJs U3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHamieHus kabunera Qusuku. [Ipu sTomM obecrniedunBaeTcst OBIaJICHUE O0YYAOIIMMUCS
YMEHUSAMHU IPOBOIUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEI0OBAHUS 3aBUCUMOCTEHN (PU3NUECKHUX
BEJIMYMH U [IOCTAHOBKY OIBITOB 10 MPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yIEIseTCcsl PELICHUI0 PACUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM JUIsl pacUETHBIX 3a71a4 IPUOPUTETOM SBIISIOTCA 3a7a4H C SIBHO 33JaHHOMN (PHU3HUECKOi
MOJIEJIBIO, TMO3BOJISIOIINE MPUMEHSATHh W3YyUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3
OJIHOTO pas3fena Kypca, TaK W MHTETpUPYsd 3HAHUS U3 pas3HbIX pasnenoB. Jlus
KAUeCTBEHHBIX 3a/Ja4 IPHOPUTETOM SBISIOTCS 3aJaHUsl Ha OOBSICHEHUE INPOTEKAHUs
¢u3nyeckux SBICHUM M TPOIECCOB B OKpPYXKAIOIMIEH KHU3HH, TpeOyromue BbIOOpa
¢uznyeckoi MOIETH ISl CUTyallMH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu OI'OC COO k maTepuanbHO-TEXHUYECKOMY
obOecrnieueHuIo0 yueOHOro mpoiecca 0a30Bblil ypOBEHb Kypca (PU3UKU HAa YPOBHE CPETHETO
oO11ero oopa3zoBaHus TOJKEH U3y4aThCs B YCIOBHX IPEIMETHOT0 KaOMHeTa (PU3UKU WIIN



B YCJIOBUSIX MHTETPHUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKia. B
kaOuHere (U3MKUA JOJKHO OBITh HEOO0XoauMoe J1abopaTopHOoe O0OpyIdOBaHHE IS
BEITIOJTHEHUS YKa3aHHBIX B MPOTpaMMe M0 (PU3MKEe YICHHUECKUX MPAKTUYECKUX padoT U
JIEMOHCTPALIMOHHOE 000pyT0BAaHHE.

JleMoHcTpanmoHHoe 00opyaoBaHrue GOPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U OO0ECTIEeYMBACT IMOCTAHOBKY TEPEUYHCICHHBIX B
nporpaMme To (HU3UKE KIIOYEBBIX JAEMOHCTpPAIlMU /Il HWCCIIEIOBAaHHS HM3y4aeMBbIX
SIBJICHUHA W TIPOIECCOB, AIMITUPUYCCKUX M (YHIAMECHTAJIBHBIX 3aKOHOB, MX TEXHUYCCKUX
IIPUMEHEHHUM.

JlabopaTtopHoe  o0OpymOBaHHME ISl  YUYEHHYECKHX  IPAKTUYECKHX  paboT
dopmMupyeTcst B BUJE TEMAaTHYECKUX KOMIUIEKTOB U 0OECIeunBaeTCs B pacuéTe OJHOTO
KOMIUIEKTa Ha JByX oOOydJaromuxcs. TeMmaTnyeckue KOMIUICKTHI J1a00paTOPHOTO
000pyTI0OBaHUS JOJKHBI OBITh IOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIh30BAaHUH aHAJIOTOBBIX
U UQPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPUTCIBHBIX CHUCTEM B BHJIC
(G POBBIX JTA0OPATOPHIA.

OCHOBHBIMHY HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:

e (hopMHpOBaHHE HHTEPECA U CTPEMIICHHUST 00yUJaIOIMUXCS K HAYTHOMY U3YYCHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BHUTHE MPEACTABICHUNA O HAYYHOM METOJe IO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HM3y4YE€HHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opMHpPOBaHHE YMCHHH OOBSCHATH SBICHHUS C HMCIOJb30BaHHUEM (PU3MUECKUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

e (opmupoBaHHMe TIpeACTaBICHUM O poinu GUUKA IS Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Leneil olOecreynBaeTcs peUIeHHEeM CIEAYIOUIMX 3aJad B
npolecce U3yyeHus Kypca GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e MpUOOpPETEHNE CHUCTEMBbl 3HAHUKA 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSAX, BKIIOYAss MEXaHUKY, MOJEKYSPHYIO (HU3UKY, 3JIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPO(PHU3UKH;

e (opmMupoBaHHEe yMEHUN TPUMEHSTH TEOPETHUECKHE 3HAHUS s OOBSICHCHUS
duznuecknx SBICHUH B TMPUPOJAE W IS TPUHATHS TPAKTHYCCKUX PEIICHUNA B
MMOBCEIHEBHOM KHU3HU;

e OCBOCHHE CHOCOOOB pElICHUs Pa3TUYHBIX 337a4 C SIBHO 3aJaHHON (DU3UIECKOM
MOJIETIbIO, 33/1a4, MOPa3yMEBAOIIUX CAMOCTOSATENBHOE CO3/1aHne (PU3NYECKON MOAEINH,
aJICKBaTHOM yCIIOBHUSM 3a/1a4H;

e TMOHUMaHWE PU3NUECKUX OCHOB U MPUHITATIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX TPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;



e OBJIAJICHUE METOJAaMU CaMOCTOSITEIPHOTO IIJIAHUPOBAHUS W TPOBEACHHUS
¢U3NYECKNX SKCIEPUMEHTOB, aHAIM3a W HMHTEPHIpETaruu WH(OPMALUU, ONpPEICTCHUS
JOCTOBEPHOCTH TMOJIYYEHHOTO Pe3yiIbTara;

e CO3JaHME YCIOBUH UIA pa3BUTHSA YMEHHUH TMPOEKTHO-HUCCIIEI0BATEIbCKON,
TBOPYECKOMN JEATEIILHOCTH.

Ha wu3yuenune ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CpPEAHEr0 OOIIEro
oOpazoBanust otBoauTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hemeno), B 11
Ki1acce — 68 gacoB (2 yaca B HEACIIO).

[Ipennaraemsrii B mporpaMMe 1o Gu3KKe NepeyeHb J1a00PaTOPHBIX U MPAKTHIECKIX
paboT sABISETCSI PEKOMEHIOBAHHBIM, YYUTEINb JIeJaeT BBIOOP MPOBeIeHUS J1a00paTOpHbIX
paboT ¥ OTMBITOB C YIETOM HHIWBUIYaTbHBIX 0COOCHHOCTEH 00YyJarOIINXCsl.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupone. HayuHble MeTOABI IMO3HAHUA OKPYIXKAIOLIEr0 MUpA.
Pounb skcieprMenTa U TE€OpUU B MPOLECCE MO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MUYECKUX SBIEHUH U mpoueccoB. Haydnbie rumotessl.
duznyeckue 3aKOHbI W TEOPUHU. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u Mecto pusuku B popMUpOBAaHUU COBPEMEHHON Hay4HOU KapTHHBI MHUpPA, B
[IPAKTUYECKOUN AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe aBrxeHne. OTHOCUTENIbHOCTh MEXaHUYECKOTO JIBUKEHUs. CucTemMa
orcuéra. TpaekTopus.

[lepemenienne, CKOPOCTh (CpeaHsS] CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepuaJbHOM TOYKH, HMX MPOEKIUU HA OCH CcHUCTeMbl KoopauHat. CroxeHue
NEPEMEILEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TpsSIMOJIMHEHHOEe aABMkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEPEMEIICHHS MaTepUaIbHON
TOYKHU OT BPEMEHHU.

CBoOoaHoe mazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBonmmHeitnoe nBukeHue. JIBH)KEHHE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 1O MOZYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHENHAA CKOPOCTh. llepuon u
yacTota oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CIIUIOMETP, JBUKCHUE
CHapsJ10B, LICIIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopgenp cucTeMbl OTCUYETA, WUIIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGntonenune paBWKeHUsI Teja, OpPOIIEHHOrO TOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.



Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHne HEPaAaBHOMEPHOTO JIBUKEHHS C LEJIbI OMNPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY IYTSIMHU, HPOWJACHHBIMH TEIOM  3a
MOCJIEIOBATENBLHBIE PABHBIE MMPOMEKYTKHA BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHUU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaumnn otHocutenbHOCcTH ["anmunes. Ilepswiit 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akon HeroToHa s
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMuueckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoibxkeHus, kadenws). Cwma Tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEeHUs U cuia TpeHus mokos. Koagdurnument tpenus. Cuna
COIPOTUBIICHUS MIPU JBUKECHUHU TEJA B )KUJIKOCTH UJIU rase.

[TocTynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCUTEIIBHO OCH BpalieHud. [lneyo cuibl. YcinoBus paBHOBECHS
TBEPIIOTO TENA.

TexHn4yeckrne yCTpOMCTBA U MPAKTUUECKOE NMPUMEHEHHUE: MOAIIUITHUKY, IBUKCHUE
VUCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprusie pabomsl

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTM CHJI YIOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalyH.

HccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coXxpanenus 6 mexaHukKe



Nmnynbc MatepuaibHOM TOUKM (Tela), CUCTEMbl MaTepHalIbHbIX TO4YeK. MMmItynbe
CWJIBbI U U3BMEHEHNE UMITYJIbCA TeJa. 3AKOH COXPaHEHHUs UMITYJIbCa. PeakTUBHOE NBUKEHUE.

Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckast 5sHeprusi MarepuaJibHOM TOUku. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTUH.

[Torennuanbuas sHeprus. [loTeHnmanbHas 3HeEprusi ynpyro aehopMUpOBaHHOMN
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble U HETOTEHIIMATbHBIE CUITBL. CBSI3b pabOThl HENOTEHIMAIBHBIX CUJI
C U3MEHEHUEM MEXAaHUYECKOW IHEPTUM CUCTEMBI TEN. 3aKOH COXPAHEHMS] MEXAaHMYECKON
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue YCTpOWCTBA U IIPAKTUYECKOE IIPUMEHEHHE: BOIAOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yyenue abCOMOTHO HEYNPYTOTo yAapa ¢ MOMOIIBIO JBYX OJAMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C K3MEHEHHEM MEXaHUYeCKOW IHEPTUuu Tella Ha
[IPUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa M1 TEPMOJHMHAMMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanmne. bpoyHoBckoe gBmwkeHue. Juddysumsa. Xapakrtep JIBWKEHUS U
B3aMMOJICMCTBUS YaCTULl BelecTBa. MoJiesin CTpOCHUS ra30B, )KUIKOCTEW U TBEPIBIX Tl
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MojeNeld. Macca u pa3Mepbl MOJIEKYJI.
KonnuectBo BemiecTBa. Iloctossnaas ABorapo.

TermoBoe paBHOBecue. Temmneparypa u e€ wusMmepenue. lllkamna Ttemmneparyp
Llenbcus.

Mogenbs uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KMHETUYECKOU
TEOPUU WICATHHOTO Ta3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeIHer KHHETUYECKON
SHEPrUU TEIUIOBOro JBHXEeHMs 4dactul rasza. lllkama temneparyp KensBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlansTona. M3omponecchl B
UJICaJIbHOM Tra3e ¢ MOCTOSHHBIM KOJMYECTBOM BemecTBa. ['paduueckoe mpeacTaBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETD.

Jlemoncmpayuu



OMnbIThI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BellecTBa, oTorpaduu MOJIEKYI
OPraHUYECKUX COCITMHECHUU.

OneiThl 0 TUDPYy3UH )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, I0KA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBHUS.

Mopens, WUTIOCTpUpYIOIasi IPUPOY TaBJICHUS ra3a Ha CTEHKH cocy/a.

OMBITHI, WUTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUS UACATBHOTO ra3a, U30MpOoIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeeneHue Macchl BO3/1yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHI 00bEMa
KOMHATBHI, JJaBJICHUS W TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSTHUS pa3peskeHHOTo Trasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonunamudeckass cuctemMa. BHYTpeHHSIE DJHEpPrusi TEPMOJMHAMUYECKOM
CUCTEMBI 1 c1Toco0bI €€ n3meHnenusi. KomnuecTBo TemioTel v padoTta. BHyTpeHHS dHEPTUsI
OJIHOATOMHOT'O HUJICaJIbHOTO ra3a. Bujsl Terionepeauu: TEIONpOBOIHOCTh, KOHBEKIIHS,
u3NlydeHue. YAelnbHas TEIUIOEMKOCTh  BemecTBa. KOJIMYECTBO  TEIUIOTHI  MIPH
TEeIJIonepeaaye.

[Tonsitue 06 annadbataom nporecce. [lepBrlii 3aKoH TepmoauHaMuku. [Ipumenenue
NIEPBOr0 3aKOHA TEPMOJIMHAMUKH K M3ompoleccaM. ['paduyeckas uaTeprpeTanus padoThl
rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoLieccoB B MPUPO/IE.

TennoBeie MammHbL. [IpUHIUIBI qelcTBUS TEIUIOBBIX MamuH. IIpeoOpazoBaHus
HHEPTUU B TEIUIOBBIX MamnHax. KoaphUiMeHT moie3Horo AeMCcTBUs TEIUIOBON MaIlIUHBI.
ukn Kapuo m ero kod(p@UIIMEHT IMOJE3HOTO ACHCTBUSA. DKOJOTHYECKHE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoilcTBa U MPAKTUUECKOE MMPUMEHEHHE: IBUTATENIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUH Tea MPH COBEPIICHUH PaOOTHI: BBIIET MPOOKH U3
OYTBUIKH MO/ JIEHCTBUEM C)KATOTO BO3/yXa, HArpeBaHue 3pupa B JIATYHHOU TPYOKe MyTEM
TpeHus (BUIEOJEMOHCTpALIUSA).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Tela Ipu TeIUloneperaye.

OnbIT 0 anrabaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3YITHBIM OTHUBOM).

Mogenn mnapoBoil TypOWHBI, JBUTaTelii BHYTPEHHErO CrOpaHUs, PEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophusie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmonanusa eeujecmea. Pazoevie nepexoont



[TapooOpazoBanue u koHaeHcamnusi. Mcmapenue u kureHue. AOCONIOTHAsS U
OTHOCHUTENIbHAS  BJIIAXKHOCTH BO3AyXa. HacelmeHHsld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucramnuueckue um amopdHble Tena. AHM3OTPONUS CBOWCTB
kpuctayioB. Kunkue kpuctamwibl. CoBpemMeHHble Marepuanbl. [lnaBneHne u
KpUcCTain3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHME TENIO0BOrO OajiaHca.

TexHuueckne ycTporucTBa U MPAKTUYECKOE TPUMEHEHHE : TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUHM TMOJY4YEHUS COBPEMEHHBIX MATEpHUAIOB, B TOM YHUCIE
HAaHOMAaTepHUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBILIEHHBIX MAPOB.

Kunenune npy noHWKEHHOM J1aBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlJIOB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0THOCUTENBHOM BIAXKHOCTU BO3AYXa.

Paznen 4. JaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

DnekTpu3auus Tel. DJEKTpUUeCKui 3apsaia. [[Ba BuAa 3JIEKTPUUECKUX 3apsSIOB.
[IpoBOAHUKH, NUAIEKTPUKUA W TMOJIYNPOBOJHHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

B3aunmopeiictBue 3apsaoB. 3akoH Kymona. ToueuHblid »snekTpuyecKuil 3aps.
Onektpuueckoe noje. HanpsmxEHHOCTh 3iekTpuyeckoro noi. [IpuHuun cynepno3unuu
ANEKTPUUYECKUX MoJeH. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun anmekrpocrarmdeckoro mons. Ilorenmuan. Pa3HOCTh MOTEHITMAIOB.
[IpOoBOJHMKM U JAWDIEKTPUKA B  JJIEKTPOCTATHYECKOM Tone. J[udnmekrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. DNEeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE:  JIIEKTPOCKOII,
ANEKTPOMETP,  DJEKTPOCTaTHYECKas  3aluTa,  3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN aniapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOlCTBO M MIPUHIUIT IEUCTBHS 3IEKTPOMETPA.

B3anmopelicTBre Ha3NEKTPU30BaAHHBIX TEN.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.

[TIpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE.



DJIEKTPOCTATHYECKAS 3aIIUTA.

JIMAIEKTPUKH B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAAW IUIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne 3nekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

DIIEKTPUUECKUN TOK. Y CIIOBHS CYLIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. MIcTOUHMKHN
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTnu.

DJIEKTPUUYECKOE  CONMPOTUBIICHUE.  YJEIbHOE  CONPOTHUBJICHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JleHna. MomHOCTh 3JIEKTPHUIECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 17151 MoTHOM (3aMKHYTOM ) AieKTpruueckoi renu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAsI MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTbH COINPOTUBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTD.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynmpoBoguuku. CoOCTBEHHAs! M TPUMECHAsS! MPOBOJAMMOCTD MOJIYIPOBOIHUKOB.
CaoticTBa p—n-niepexoza. [loaynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B pACTBOPAX M pacilaBax 3JAEKTPOJIUTOB. DNEKTPOIUTHUECKAS
JUCCOLMAIUsl. DIECKTPOJIU3.

DJNIeKTpUUYECKUM TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSTEIBHBIA pa3psijl.
Monnus. [1na3zma.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MIPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKUA TOKa, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIE
npuOOpsl, TEPMOMETP  CONPOTUBIICHUS, BaKyyMHBIA  JHOJA, TEPMHCTOPHl M|
(b oTope3ncTOphl, MOTYIPOBOAHUKOBBIN THO]], TaIbBAHHUKA.

Jlemoncmpayuu

N3Mepenune Cuitbl TOKa U HapsKEHUS.

3aBUCUMOCTb COPOTUBICHUS [IUIMHAPUUYECKUX MPOBOJHUKOB OT JIJTMHBI, IJTIOIIAAH
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.

CwmenianHoe COeIMHEHUE TPOBOIHUKOB.

[Ipamoe  wm3MepeHwe  BneKTpoABMXKywew  cuibl.  KopoTkoe — 3amblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.



HckpoBoii paspsa U IPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cMemanHoro COeIUHEHUs PE3UCTOPOB.

N3Mepenune diEKTpOABMKYLIEH CWIBI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmtonenue snekTposusa.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30B0oro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢ y4ETOM
coJiepKaTesIbHbIX MEXIPEIMETHBIX CBSI3€M ¢ KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMHUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, Hay4YHBIN (akT, rumnotesa, ¢pu3nyueckas BEJIMYHUHA, 3aKOH, TEOpUs,
Ha0JII0/IeHNe, SKCTIEPUMEHT, MOJIETUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHHM, NuHeWHas (yHKius, mapadoina,
runepOosa, ux rpa@uKkd U CBOMCTBa, TPUTOHOMETPUYECKUE (PYHKIIMH: CUHYC, KOCUHYC,
TAHMCHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBl MU UX
IIPOEKLUU Ha OCH KOOPAUHAT, CI0KECHUE BEKTOPOB.

buonoeusa: mexaHn4yeckoe IBUKEHME B JKUBOW mpupoae, Audpdysus, ocMmoc,
TEIVIOOOMEH JKHUBBIX OPraHu3MOB (BUABI TEIUIONEpeaayuu, TEIJIOBOE paBHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJEKYI, MOJb
BEILECTBA, MOJIAPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEW M Ta3oB,
JIEKTPUYECKUE CBOMCTBA METAJIIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

I'eoepagpus: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABMKEHUN C HCIOJB30BAaHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOJAIIWIHWKK, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs HMIIyJbca B
TEXHHUKE (paKeTa, BOAOMET W JApPYrHeE), ABUTaTellb BHYTPEHHETO CrOpaHMs, [apoBas
TypOHHa, OBITOBOI XOJOJMWIBHUK, KOHAUIIMOHED, TEXHOJIOTUH MOJIYyUYEHHs] COBPEMEHHBIX
MaTepraJoB, B TOM YHCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJIOT'MH, AIEKTPOCTATHYECKAS
3auura, 3a3€MJICHUE 3IIEKTPOIIPHOOPOB, KCEPOKC, CTPYHHBIN IIPUHTED,
AJIEKTPOHArpeBaTesIbHbIE TPUOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmMpoOMaZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3auMoJeiCTBME MNOCTOSHHBIX MAarHUTOB. MarHutHoe
niosie. Bektop marHuTHOM HHAYKUWU. [[pUHIUII Cynepno3uiuu MarHuTHIX nosiei. Jilnauum



MarHuTHOM WHAyKIMU. KapTuHa JMHUNA MArHUTHOW MHAYKIUMHU TOJIS MOCTOSHHBIX
MAarHuTOB.

MarauTtHoe 1noJie MPOBOJHUKA ¢ TOKOM. KapThHa JTWHUN WHIYKIIMM MAarHUTHOTO
MOJISL JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJAHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaercTBue MpoOBOJTHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenna, €€ Monyiab U HampaBlieHUE. [[BUKEHHE 3apsHKEHHOW YacTUIBI B
OJIHOPOJTHOM MarHuTHoM noJe. Pabora cuisl Jlopenna.

SBieHNE BIEKTPOMArHUTHOM MHAYKIUU. [I0OTOK BEKTOpa MAarHUTHOM WHIYKIMH.
DIIEKTPOABWIKYIAS CUJIA UHAYKIUU. 3aKOH 3JIEKTPOMAarHuTHOM nHAyKuuu Dapases.

BuxpeBoe nanekTpuyeckoe moJie. ONEKTPOABMKYILAS CUJa HWHIYKIMU B
MPOBOJAHUKE, JBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHnykTuBHOCTh.  SIBI€HME  CaMOMHAYKIMU.  OJEKTPOABMKYIIAs  Cuja
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, AIIEKTPOIBUTATEND, YCKOPUTENN  DJIEMEHTapHbIX  YacTHI,
UHIYKUAOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO MOJISI.

B3aumoneincTBre ABYX NMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHNE IIEKTPOMArHUTHOW UHAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJABIXKYIIEH CHUJIBI WHIAYKIMH OT CKOPOCTH W3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne MarHuTHOrO MOl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS MMOCTOSIHHOIO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON UHTYKIUU.

Paznen 5. KoJsie0aHus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJj1e0aHus



KonebarenpHas cucrema. CBOOOIHBIE MEXaHWYECKUE KosieOanus. ["'apmonnyeckue
koneOanus. Ilepuon, wacrora, ammuutyna U ¢aza kosebaHui. [IpyXKUHHBIM MasTHUK.
MareMaTuyeckuii MasiTHUK. YpaBHEHUE TrapMOHMUYecKuX KosneOanuid. [IpeBpaienue
SHEPruu MPU rapMOHUYECKUX KOJICOaHUSX.

KonebarenbHblil KOHTYp. CBOOOAHBIE ANEKTPOMArHUTHBIE KOJIEOAHUS B U]1€aJIbHOM
K0Je0aTeTbHOM KOHTYpe. AHAJOrusi MEXJIy MEXaHWYECKUMH M 3JIEeKTPOMAarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akOH COXpaHEHHMsS DSHEPIMM B UACAIBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxalIuX KoieOaHUsX. BbIHYXIIEHHbIE MEXaHHYECKHUE
kosneOanus. Pezonanc. BeiHyX/1€HHbIE 2IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennblii TOK. CUHYCOMIAIBHBIN NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIPSKEHUS.

Tpancdopmatop. IlpousBoacTBo, mnepenaya U MNOTpeOICHUE BIECKTPUUECKOU
SHEPrUM. OKOJOTMYECKME PHUCKH TpU TPOU3BOJCTBE JIIEKTpOdHepruu. KymnbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoONCTBA M NMPAKTUUECKOE MPUMEHEHHE: JIEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, TMHUHU dJIEKTpOoNepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTENbHOW CHUCTEMBbI  (TMPYKUHHBIA WM
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

Ha6monenue pe3onanca.

CB0OOIHBIC JIEKTPOMATHUTHBIC KOJICOAHUSI.

OcuwuiorpaMMbl  (3aBUCMMOCTH CUJIBI TOKA M HAIpPsOKEHUS OT BPEMEHM) A
AIEKTPOMArHUTHBIX KOJICOAHHUIA.

Pesonanc nmpum  mocCiaegoBaTENbHOM — COCIMHEHUMM  PE3HCTOpA,  KATYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUM 3JEKTPONepeadH.

Yyenuueckuii sxcnepumenm, nabopamoprbsie pabomol

HccnenoBanue 3aBUCMMOCTH IIEPUO/Ia MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JUIUHBI
HUTHU U Macchl rpy3a.

NccenenoBanne NEpEMEHHOrO0 TOKAa B LENH M3 IOCIEIO0BATEIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMazZHUNHbLE 60IHbL

MexaHnuueckue BOJIHBI, yclioBUsS — pacnpocTpaHeHusi. Ilepuon. CxopocTb
pacnpocTpaHeHHs U AJrMHa BOJHBL. [lonepeunblie v npoaoiapHble BoJHBL. MHTEpdepennns
U AU paKius MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMArHUTHBIE BOJIHBI. YCIIOBUSL M3JIYYEHHUsI 3JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentrauus BektopoB E, B, V B anektpomarnutHoi BojHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€HUEe, MpeJoOMIIeHHe, Toysipu3auus, audpaxius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[[Ixkana »JIEKTPOMArHUTHBIX BOJH. [IpUMEHEHWE HIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeIeBUACHU. Pagnonokanys.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPELBI.

TexHuueckue yCTPOHUCTBA M  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTHUKAa B TEXHUKE W MEAULUHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomeecs Teno Kak MCTOYHUK 3BYKA.

HaGmonenne oTpaxxeHus U MpeIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeniiuu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH U 4acTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHUE,
noJisipusanus, tudpakxius, nHTepdepeHuus.

Tema 3. Onmuxka

I'eomeTpuueckas onruka. [IpamMoaMHEHOE pacOpPOCTPAHEHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHBI OTpakeHUs cBeTa. [locTpoeHue u300pakeHUN B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIE  yrojg  IOJIHOrO
BHYTPEHHETO OTPAXKEHUS.

JHucniepcus cBeta. ClIoXKHBIN cocTaB Oemoro ceera. L[BeT.

Cobuparomue u paccenBaroniue JuH3bI. ToHkas auH3a. DOKYCHOE pacCTOSHHUE U
omnTHYEeCKas CWia TOHKOW JWH3BL. [locTpoeHne wW300pakeHW B COOMpAOIMHAX U
paccenBarouX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. UnTepdepenmnus ceera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJFOICHUSI MAaKCUMYMOB M MHHHMYMOB B HMHTEPGEPEHIIMOHHOW KapTHHE OT ABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus ceta. HudpakiuonHas pemeérka. YcioBUe HAOMIOJEHHUS TIABHBIX
MaKCUMYMOB IpH MaJICHU MOHOXPOMATUYECKOTO CBETa HAa TU(PPAKIMOHHYIO PEIIETKY.



ITonspusanus ceera.

TexHudeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHUE: OUKH, JTyma, ¢poToanmnapar,
MIPOCKIUOHHBINA anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPaKIHOHHASL
peleETKa, MoJIAPOUL.

Jlemoncmpayuu

[IpsmonHEiHOE  pAacIpPOCTpPAaHEHHE, OTPAKEHUE U MPEJIOMIICHUE  CBETA.
OnTuueckue npuOopsbI.

[TonHoe BHyTpeHHEE OTpakeHre. Mojiesb CBETOBOAA.

UccnenoBanue cBOMCTB M300pa)KeHUM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEIECKOA.

HaGmonenue nntepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[Tonydyenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[TomyueHnue cniekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGmronenue nmonsipusaiuu cBera.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3Mmepenue nmokasaTest NpeIOMIICHUS CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmronenue nucnepcuu ceera.

Pa3znesn 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHubl TPUMEHUMOCTH KJIACCHYECKOM MeXaHWKHU. [locTynaTtel cnenuaibHON
T€OPUH OTHOCUTEIBHOCTHU: MHBAPUAHTHOCTH MOJIYJIsl CKOPOCTH CBETA B BAKYyMe€, TPUHIIUIT
OTHOCHTEIBLHOCTH DUHIITEHHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM M COKpalleHUe
JUIMHBI.

DHEPrus U UMNYJIbC PEISITUBUCTCKON YACTHIIBI.

CBsI3b MacChI C SHEPTUEH U UMITYJILCOM PEJIITUBUCTCKOM YaCTHUIIbI. DHEPTHUs MOKOSI.

Pazgea 7. KantoBas pusuka

Tema 1. Dnemenmot K6AHM OGO ORMUKU

®ortonsl. @opmyna [lnanka cBs3M SHEpruM (POTOHA C €r0 YACTOTOW. DHEpPrus M
UMITYJIbC (DOTOHA.

OtkpeiTiie u uccnenoBanue (oroddpdexra. Onviter A. I'. CromeroBa. 3aKoHBI
dororddexra. VYpaBHenue OiinmTeriHa 11 (otoddpdexra. «KpacHas TpaHHIIA»
dboTorddekra.

Hasnenue ceeta. Onwitel I1. H. JleGenera.

XHUMHUYECKOE NEUCTBUE CBETA.



TexHnuueckue ycTpoWcTBa U MPaKTUYECKOE TMpUMEHEHUue: (OTOIIEMEHT,
doTongaTuuk, coHEeUHas 6arapes, CBETOAUO/.
Jlemoncmpayuu
®dotor(hpeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEUIHETO (HoToddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pezepdopaa mo paccessHHIO 0 -YacTHI.
[InaneTtapuas monens atoma. [loctynatel bopa. M3nydyenue u nornoueHue GOTOHOB Mpu
NePEXOE aTOMa C OJIHOTO YPOBHS SHEPrUU Ha Apyroil. Buael cnektpoB. CekTp ypoBHEN
SHEPIruM aTomMa BOAOpOAa.
BonHoBeie cBoiicTBa uactul. Bomnnbel ae bpoinga. KopnyckynspHO-BOTHOBOM
Iyalli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.
TexHuueckue yCTpOMCTBa M MPAKTUUECKOE MPUMEHEHUE: CHEKTpaIbHbIA aHAU3
(criexTpocKoIt), 1a3ep, KBAHTOBBIN KOMIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomel
HaGmroneHne muHeHvaToro cekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXHOCTh CTpoeHus sapa. OTKpbITHE
paauoakTuBHOCTH. OmbITel Pe3epdopna mo ompeneneHuio cocTaBa pagdO0aKTHBHOTO
u3nydenus. CBoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. Bivusane pagnoakTUBHOCTH Ha
YKUBbIE OPraHU3MBI.
OtkpeiTHe TpoTOHa © HeWTpoHa. Hykmonnas wmoxaens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sajapa. M30tomnsl.
Anbda-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIA OeTa-pacmaa. ['amma-usmydeHue.
3aKOH paJMOAKTUBHOTO pacnaja.
DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl spa.
SAnepHble peakunu. /lenenue u cuHTE3 SIEP.
SAnepuserit peakrop. Tepmosinepubiii cunate3. [IpobiaemMbl 1 EPCIEKTUBEI SAEPHON
SHEPreTUKU. DKOJOTMYECKUE ACTIEKTHI SIAEPHON IHEPrETUKMU.
DnieMeHTapHbIe YacTULbI. OTKPBITUE ITO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHIL.



@dyHaaMeHTaabHble B3auMoAecTBUA. EAMHCTBO (pu3nyeckoil KapTUHBI MHpA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHE: IO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuY€TuynK HOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Otanbel pa3BUTUSL acTpoHOMUHU. [IpuKiIagHOE M MHUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBUKCHUE.

CosnHeuHas cucTeMa.

Connue. ConHeuHasi akTUBHOCTb. McTouHuk 3Hepruu CosHIA U 3BE3. 3BE3/bI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. J[Marpamma «CHEKTPaIbHBIN KJIaCC — CBETUMOCTbBY. 3BE3/IbI
IJIaBHOW TMOCTEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCThY» I 3BE3]] IJIaBHOMU
MOCJIEI0BATEILHOCTU. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUSA O
IPOUCXOKAEHUU U 3BOTOLNHN CoHIA U 3BE3/. DTaIbl )KU3HU 3BE3.

Mueunsiii [1yTh — Hama ["anaktuka. [lonoxenue n asuxxkenue Comnia B ['anakTuke.
Tunel ranaktuk. Pagroranaktuky v kBazapbl. YEpHBIE IBIPHI B SIAPAX TAITAKTHUK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa06ma. Pa3Oeranume ramakTuk.
Teopust bosibiioro B3peiBa. PemnmkTOoOBOE H3ITydeHUE.

Macmra0Has cTpyktypa Beenennoil. MeraraigakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionenusi HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH I ONpe/IeNICHUs MOJI0XKEHUsI HeOEeCHBIX 00ObEKTOB Ha KOHKPETHYIO JaTYy:
OCHOBHBIE c03Be311si CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBI.

HaG6monenus B Teneckomn Jlynsl, mianet, Mneunoro [TyTu.

O6o0maroiiee NOBTOPEHNE

Ponb ¢usuku m acTpOHOMUN B SKOHOMHUYECKOM, TEXHOJIOTHYECCKOMN, COIIMAIBHON H
ATUYECKON cepax AEATEIBHOCTH YEIOBEKa, POJb U MECTO (PU3WKM W aCTPOHOMHH B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpPA, POib (HU3UYECKON Teopuu B (HOPMHUPOBAHUU
MpeACTaBlIeHnd 0 (U3WYECKOW KapTUHE MHpa, MECTO (PU3NYECKONW KapTUHBI MHpaA B
o0I1eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiiacce ocyliecTBisieTcs: ¢ y4€ToM
COJIepKaTeNbHBIX MEKIPEIMETHBIX CBSI3€M ¢ KypcamMu MaTeMaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.



Mescnpeomemnsie nouwsmus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAY4YHOTO
MO3HAHMS: ABJICHUE, Hay4HbIN (DakT, rumote3a, Qu3uveckas BETUYHMHA, 3aKOH, TECOpHS,
HaOJII0/IeHUEe, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHMI, TPUTOHOMETpUUYECKne (PyHKIUU:
CHUHYC, KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHl W HMX MPOEKIMH HA OCH KOOPJIMHAT, CJIOKCHHE BEKTOPOB, MPOU3BOJHBIC
AJIEMEHTapHBIX (QYHKIWH, TMPU3HAKH MOAO0OUS TPEYrOJbHUKOB, OMpEeNICHUE TUIOIIA TN
II0CKUX (puryp u o6bEMa Ted.

Buonoeus: >nexTpuyueckre sIBICHUS B )KUBOUW NPHUPOJIE, KoJeOaTeTbHbIE JTBUKCHUS
B KM BOM MMPUPOJIE, ONTHUECKHE SIBICHHUS B )KHUBOW MIPUPOJIC, NEHCTBHUE paarallii Ha )KUBbIC
OpTaHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KPHUCTANIMUECKasi CTPYKTypa TBEPABIX Ted,
MEXaHU3MbI 00pa30BaHUS KPUCTAITUIECKON PEIIETKH, CIEKTPATBHBIA aHAH3.

l'eocpagpus: MarHUTHBIE TONIFOCa 3EMIIH, 3aJIeKM MarHUTHBIX pyl, GOTOChEMKA
3eMHOW OBEPXHOCTH, MPEICKa3aHNE 3EMIICTPSCEHHH.

Texnonoeusi:  JWHUM  DIIEKTpOIEpenay, TEHepaTop  IMEpPeMEHHOro  TOKa,
AJIEKTPOJIBUTATENh, MHAYKIIMOHHAS TI€Yb, pajap, PaIuONPUEMHUK, TEICBH30p, aHTCHHA,
tenedon, CBU-neub, MpoOEKIMOHHBIH anmapat, BOJOKOHHAs ONITHUKA, COJIHEYHAs OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOoro mnpeamera «®Pu3MkKay Ha YpPOBHE CpEIHETO O0OIIero
oOpazoBaHusi (0a30BbIi YpOBEHb) JOJDKHO OOECIEUUTh JOCTHUXKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS ydeOHOro mnpeaMera «Du3MKa» JOTKHBI
OTpaxaTb  TOTOBHOCTh U  CHOCOOHOCTh  OOY4YarOIIUMXCSl  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW  BHYTPEHHEW TMO3MIIMEH  JIMYHOCTHU, CHUCTEMOW  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOT0 OOIlecTBa, pACIIUPEHHUE >KU3HEHHOTO OINbITa M  OIbITA
NEATEIBHOCTA B TIPOLECCE peaau3alldd OCHOBHBIX HAMNpPaBICHUN BOCIUTATEIbHOMN
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TO3UIHMH OOYYaIOMIeTOCs KaK aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

IPUHSATHE TPaAUIMOHHBIX 00IIeYeTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HWHTEpPECaX TPaxIaHCKOTrO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aMMOJICHCTBOBATh C COI[MAJIbHBIMH MHCTUTYTAMH B COOTBETCTBUU C HMX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOLICHHWE K TOCYHAapCTBEHHBIM CHMBOJAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIIEHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHM, B TOM 4YHUCIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOLICHUE K MHUPY, BKIKOYasg 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3auyHbIM chepaM npodhecCHOHATbHON NEATEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOp OymyIieit
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BAHUIO B 00IACTH PUBUKHU
Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH FIKOJIOTMYECKOM KYIbTYphl, 0CO3HAHHE TTI00ATIBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE W OCYIIECTBIECHUE JIEMCTBUM B OKPYXKAIOLIEHW CPEJNEC HAa OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JIEATEIbHOCTH 3KOJOTMYECKOM HAMpaBIIEHHOCTH HAa OCHOBE
UMEIOLIMXCS 3HAHUMU 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HMUECKON HAYKU;

OCO3HAHME IEHHOCTH HAYyYHOH NIeATEeTbHOCTH, TOTOBHOCTh B MPOIECCE U3yUYEHUS
(U3HUKHU OCYIIECTBISATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO JeATEIbHOCTh MHAUBUIYATBHO
U B TpyIIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JaeicTBUA:

CaMOCTOSITEILHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONPEICIIATh LUEIH JESITEIIbHOCTH, 3aaBaTh TaApAMETPhI U KPUTEPUU UX IOCTUKECHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTHBOPEUYHS B paccMaTpPUBACMBIX (HHU3UUYECKHUX
SIBJICHUSAX;

pa3pabaTbiBaTh IUIAH pEIICHHS TPOOJeMBbl ¢ YYETOM aHaIM3a HMMEIONTUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTH, OIIEHHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSAX pPEaJbHOI0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieqoBaTe/IbCKHe 1€CTBHA .

BJIAJICTh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUYEBBIMU TOHSITUSIMH W METOJAAMH
bu3nUYecKor HayKH;



BJIa/IeTh HABbIKAMU Y4eOHO-HCCIEIOBATENbCKOW M TMPOEKTHOW MEATEIBHOCTH B
o0nacTi (PU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUMCKY METOJIOB
perieHus 3a1a4 GU3NIECKOr0 COAEPKaHMUs, IPUMEHEHHUIO Pa3IUIHBIX METOI0B TO3HAHUS;

BJAQJeTh BUJAMH JIEATEIBHOCTH TI0 TMIOJYyYEHHUIO HOBOTO 3HAHHSA, €rO
MHTEpIPETalnH, MPeoOPa30BaHUI0 U MMPUMEHEHHUIO B PA3IMYHbBIX YYEOHBIX CHUTYaIlUsX, B
TOM YHMCJIE TIPU CO3[IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (HU3HKHU;

BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIC CBA3M U aKTyaJIM3UPOBATh 3a7aqy, BBIIBUTaTh
THIOTE3y € pelIeHus], HaXOIUTh apTYMEHTHI U TOKa3aTeNbCTBA CBOMX yTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATH TMONYYCHHBIE B XOJI€ PEIICHUS 3aJladl Pe3yNbTaThl, KPUTHUECCKH
OLIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OPMYIHMPOBAaTH COOCTBEHHBIE 3aJadyl B  00pa3oBaTEIbHOM
AESITEeNFHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMeTh TEPEHOCUTh 3HAHWS 1O (U3NKE B  MPAKTUYECKYIO  00JacTh
KHU3HEICITCTHHOCTH;

yMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 3a]1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJy4YeHUs HHGOpManuu (U3UYECKOTO COACpKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBIATH TIIOUCK, aHaJu3,
CUCTEMATH3alMI0 W MHTEpIpEeTalui0 WHOOpPMAIMU pa3IUYHBIX BUAOB U (Qopm
IPE/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPEACTBA WH(GOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B
pelIeHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AlIMOHHBIX 33a4 C COOII0IEHUEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, PEeCcypcocOEpeKeHHs,
MPABOBBIX U ITHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COIEpPXKaHHUs B pa3iMuUHBIX QopmaTax c y4€TOM
Ha3HaueHUs WHGOOpPMAIMKM U IEJIeBOM ayIUTOPHH, BBHIOMpas ONTUMAIBHYIO (OpMy
NPEJICTaBICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBH:

OCYIIECTBIISITH OOIIEHNE HAa YPOKax (PU3UKU ¥ BO BHEYPOUHOU NESITEIbHOCTH;

pacno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYaIllui U CMSATYaTh KOH(DIUKTHI;

Pa3BEPHYTO U JOTHUYHO HU3J1araTh CBOKO TOUKY 3PEHHS C UCIIOJIb30BAHUEM S3bIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYAIbHOU paOOThI;



BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUIM ¢ YYETOM OOLIUX HHTEPECOB
Y BO3MOKHOCTEN KaKJIO0T0 YIeHa KOJUIEKTUBA,

NIPUHUMATh LEJIM COBMECTHOU AEATEIBHOCTU, OPTAaHU30BbIBATH U KOOPJAUHUPOBATH
JNEUCTBUSA MO €€ NOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUH, PACIIPEAEIATh POJIM C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4ye€CTBO CBOETO BKJIAJa M KaXKJOr0 y4yaCTHHKAa KOMaHJIbl B OOIIUI
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  TIIPOEKThI, OLIEHUBATh MIAECH C T[O3ULUUA  HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUAX,
MPOSIBJISITh TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBepCcAJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIISATH TO3HABATEIbHYIO JIEATEIIBHOCTh B 00J1acTH (DU3UKU
Y ACTPOHOMMH, BBISIBISITH MPOOJIEMBI, CTABUTh U (DOPMYIIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS] PACUETHBIX M KAauY€CTBEHHBIX 3aj1ad,
TUTaH BBITIOJTHEHUS TPAKTUYECKON pabOTHI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U NIPEAIIOYTEHNM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;

JIeNaTh OCO3HAHHBIN BHIOOP, ApTYMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crtocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO 3PYIUIIMA B 001acTH (PU3HKH,
MIOCTOSTHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIIAJICTh HaBBIKAMHU TIO03HABATEIHHON pedieKkcHH KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

MCIIOJIb30BaTh MPUEMBI pedreKkcuu Il OLEHKH CHUTYyallli, BBIOOpa BEPHOTO
peLIeHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX ITPU aHAJIN3€E PE3YJIbTATOB AEATEIBHOCTH;

MPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX ITPU aHAJIN3€E PE3YJIbTATOB AEATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.



B mnponecce QocTWKEHUS JIMYHOCTHBIX PE3YJBbTaTOB OCBOEHUS IMPOTrpaMMBbl IO
dbu3uKe 119 YPOBHS CpeIHETO 00111ero 00pa3oBaHus y 00yUYaroImMUXCsi COBEPIICHCTBYETCS
AMOIMOHAJBHBIN UHTEIJIEKT, IPEANONaraloil copMUPOBAHHOCTD:

CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIOCOOHOCTh IMOHUMATh CBOE 3MOLIMOHAJIBHOE
COCTOSIHME, BUJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHON c(epbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpETYJIUPOBAaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEAECHHUE, CIIOCOOHOCTh aIalTUPOBATHCSA K 3MOLMOHAIbHBIM
M3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMHU, BKJIIOYAIOLIEH CTpEeMJICHHWE K JOCTIXKEHHUIO LT U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JCHCTBOBaTh MCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh IMOHHMMATh AMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUM OOLIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C
JIPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBISITH HHTEPEC U Pa3peiiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 Kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpPHUMEPAX poOdb M MecTOo (PU3UKH B (POPMUPOBAHHUU
COBPEMEHHOM HaYYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MIPAKTUUYECKOU JAEATEILHOCTH JIFOJCH;

YUUTHIBATh  TPAHUIIBI  MPUMEHEHUS  HM3YYCHHBIX  (U3MUECKHX  MOJENei:
MaTepHualibHas TOYKa, WHEpIMaNbHas cucTeMa OTcuéra, abCONIOTHO TBEPAOE TEO,
WJCAIBHBIM Ta3, MOJEIN CTPOEHUSI Ta30B, XKUJIKOCTEW U TBEPABIX TEJ, TOYEYHBIN
AIEKTPUUECKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacno3HaBaTh (pu3uyeckue SABICHUS (MPOIECChI) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOW TEOpPUM CTPOEHHSI BEIIECTBA U
AJIEKTPOJUHAMUKHA: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MNPSIMOJIUHENHOE JBHXKECHHUE,
CBOOOJIHOE TIAJICHHE TEJ, JBIKEHHE MO OKPYKHOCTH, WHEPIIHS, B3aMMOJICUCTBHE TEII,
muddy3us, OpOyHOBCKOE ABUKECHHE, CTPOCHUE JKUIKOCTEH M TBEPABIX Tell, N3MECHEHUE
o0béMa Ten mpu HArpeBaHWM (OXJAXKICHWH), TEIUIOBOE pPABHOBECHE, HCIApCHHUE,
KOHJICHCAIIUS, TJIABJIICHUE, KPUCTAJUIN3AlUs, KUIICHUE, BIA)XHOCTh BO3/1yXa, TOBBILICHUE
JABJICHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXIy IapaMeTpaMH
COCTOSIHHS Ta3a B U30IPOLIECCAX, DICKTPU3ALUS TEJ, B3aUMOJICHCTBUE 3apsAI0B;

OMHUCHIBATh MEXaHUYECKOE [BIKEHHE, HCMOJIb3yd (U3NYECKUE BEIUYUHBI:
KOOpAWHATA, MYTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIA, UMITYJIbC



Telna, KUHETHYECKas »DSHEpPrus, IOTEHIHMAIbHAS »JHEpPrusi, MexaHudeckas pabora,
MEXaHW4YeCcKasi MOIIHOCTh; MPU OMUCAHWHU MPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICT
UCIOIb3YEMbIX BEJIUYMH, HX OOO3HAUYECHUS M E€IUHHUIIBI, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

OMUCHIBATh W3yUYCHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBJICHUS, UCTIOIB3YS
dbu3uYecKue BEIWYUHBI: JaBJICHUE ra3a, TeMIeparypa, CpeIHssl KUHETUYECKask YHEPTH
Xa0THYECKOTO IBUKEHUS MOJIEKYJI, CPEAHEKBAAPATHYHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIJIOThI, BHYTPEHHSII JHEprusi, padora raza, KOIPDUIMEHT MOJE3HOTO JEUCTBUS
TEIMJIOBOTO JBUTATENs; TpPU ONKHCAaHUW TPaBUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT
UCIIOJIb3YEMBIX  BEJIMYMH, HUX OO0O3HAUYCHHS W EIUHUIIBI, HaXOAuTh (OPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3UUYECKYIO BEJIMUMHY C APYTUMU BEJIMUUHAM;

OMHUCHIBATh HM3YYCHHBIC AJICKTPUUYECKHE CBOMCTBA BEIIECTBA M JJICKTPUUYCCKHE
SBJICHUST (MPOIECCHl), HCMONB3Yys (PU3NUEeCKHue BEIUYUHBI: DJICKTPUUECKUU 3aps,
ANIEKTPUUYECKOE TI0JIe, HAMPSKEHHOCTh TOJIS, TMOTEHIIMAN, PAa3HOCTh MOTEHIMAJIOB; MPHU
OMHUCAaHWU TPABWIBHO TPaKTOBaTh (YU3WYECKUN CMBICT HCIOJBb3YyeMbIX BEJIUYWH, HX
0003HaYCHUSI W E€IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAMU;

aHANIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SABJICHMUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI
¥ TPUHIUIIBL 3aKOH BcemMupHoro taroteHusi, |, Il u Il 3akonsl HproToHa, 3akoH
COXpDAaHEHHS] MEXAHUYECKOW DHHEPrHHM, 3aKOH COXPAHEHUS HWMIYJbCa, MPUHLHUII
CyNEepHO3ULMHA CWJI, TMPUHIUI PABHONPABUS HMHEPIHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEILECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOM DHEPruM TEIUIOBOTO [IBMXKCHHUS MOJIEKYJ ¢ aOCOJIIOTHOM
TEMIIEPATypPOil, MEPBbIA 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsna, 3akoH KyioHa, mpu 3TOM pa3inudarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U YCIOBHS (TPAaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI JACHCTBUS MAaIllWH, TPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB; pa3indaTh YCIOBUS UX 0€30MaCHOTO UCITOJIb30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIONTHATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3MYECKUX SBICHUN U MPOIIECCOB
C WCIIOJNIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHH, MpH ATOM (OPMYIHPOBATH
npoOiemy/3afady W THUNOTE3y Y4YeOHOro OKCIIEPUMEHTa, CcOoOMpaTh YCTAaHOBKY U3
MPEIIIOKEHHOTO 000PYI0BAHUS, POBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;

OCYHIECTBIIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BEIUYMH, IPU 3TOM
BBIOWPATh ONTUMABHBINA CITIOCO0 M3MEPEHUS U UCTIONB30BATh U3BECTHBIC METOBI OTICHKU
MOrPEITHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (QU3MUYECKUMHU BEIMUYNHAMHU C MCTIOIb30BAHUEM
MPSIMBIX M3MEPEHUN, TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BUJE TaOMUIl U rpaduKoOB, JeIaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEIOBAHUS,



co0Jiro1aTh MpaBuia 0€30MacHOTO TPY/la MPU MPOBEACHUHU UCCIEA0BAaHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, y4eOHO-UCCIEOBATENbCKON W MPOEKTHOM NESITENHHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJA0OPATOPHOTO 000PYAOBAHNS;

pemaTth pacdy€THBIC 3aJayd C SIBHO 3aJaHHON (DM3WYECKOM MOJIENbIO, MCIOJIb3Ys
dbu3uYecKkue 3aKOHbBI W TPUHIMIIBI, HA OCHOBE aHajiu3a YCJIOBHUS 3aJadyd BBIOUPATH
(bU3UYECKYI0 MOJICIb, BBIACIATh (PU3NUECKUE BETUUUHBI U (HOPMYIIbI, HEOOXOAUMBIE IS
e€ pelieHus, MPOBOJIUTh PACUEThl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHUS
(br3MYeCKON BEJIUUNHBIL;

pelaTh KadyeCTBEHHbBIC 3aJlayd: BBICTPAMBATH JIOTHYECKU HEMPOTHUBOPECUUBYIO
IEMOYKY PACCYXKIEHUM ¢ OMOPON HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE
SIBJICHUS;

UCIIOJIB30BaTh TIPU PEIICHUM Y4YeOHBIX 3ajJa4 COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTHH JJIs IOUCKA, CTPYKTYPUPOBAHMUSI, HHTEPIIPETALIMK U MPEJICTABIICHUS Y4eOHOM
U HAyYHO-TIOMYJSApHOW WH(OpMAIMK, TOJIYYCHHOM U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHUUYECKHU aHAJTU3UPOBATH MOJIydyaeMyto HHGOPMAIIUIO;

IPUBOJAUTL TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE TCXHUKH U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU MJIA
oOecrieueHusi 0€30MACHOCTH TpU OOpallleHUH ¢ TMNpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, [IJIi COXpAHEHHUs 370pOBbS M COOJIOJEHUS HOPM SKOJOTUYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TPYMIIE C BBHIMIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TNIAHUPOBATH
paboTy TPy, pallMOHAIBHO PacCIpenesiTh 00SI3aHHOCTH U IJIAHUPOBATH JIEATEITLHOCTh
B HECTAHJAPTHBIX CHUTYalUsX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB
TPYMIIBI B pEIIEHUE pacCMaTPUBAEMOM TIPOOIEMBI.

K xonmy obydenuss B 11 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpPHUMEPAX poOJdb W MeCcTO (GU3UKH B (POPMUPOBAHHUH
COBPEMEHHOM HAYYHON KapTHUHBI MUPA, B PA3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTHUH,
B MMPAKTUYCCKON JEATECILHOCTH JIIOJICH, IIEIOCTHOCTh U €IUHCTBO (DM3NUECKOM KapTHHBI
MHUpA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DM3MUECKUX MOJCNICH: TOYCUHBIN
ANEKTPUUYECKUI 3apsij], Jyd CBETa, TOUECYHBI MCTOYHUK CBETA, sJIepHAs MOJENb aroMma,
HYKJIOHHAsi MOJIETh aTOMHOTO s/Ipa MPU PEIIeHUH (PU3NIECKUX 3a7a4;

pacrio3HaBaTh (Qu3nuecKkue sIBJICHUS (MpPOLEcChl) U OOBSACHITH UX HAa OCHOBE
3aKOHOB SJIEKTPOJMHAMUKA W KBAHTOBOM (PU3MKHU: HSJIEKTpUYECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE [JEWUCTBUSI TOKa, B3aUMOJICHCTBUE
MAarHuTOB, JIEKTPOMAarHUTHASI UHIYKIUS, TEUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C



TOKOM U JBWXKYIIUUCS 3apsijl, dJEKTPOMArHUTHBIE KOJIEOaHUsI U BOJHBI, IPSIMOJIMHEHHOE
pacupoCcTpaHEHHE CBETa, OTpPaKEHHE, MpeloMJieHue, UHTepdepeHuus, audpakuus u
MOJIApU3alMsl CBETa, JIUcIepcusi cBera, (oTodnekTpuueckui 3pdext (porordpdexr),
CBETOBOE JAaBJICHME, BO3HUKHOBEHHME JIMHEWYaTOro CIEKTpa aroMa BOJOpOJa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYCHHBIE CBOMCTBAa BeIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKUE, DIECKTPUUECKYI0 MPOBOJAUMOCTL PA3IUYHBIX Cpel) M DJIEKTPOMArHUTHBIC
SBJICHUSL (IIPOLIECCHI), UCTIONB3Ys (PU3UYECKUE BEIMYMHBI: SJIECKTPUUECKUN 3apsij, cuiia
TOKa, OJJICKTPUUECKOE HaIpsIKEHUE, JJIEKTPUYECKOE COMPOTHUBICHHE, Pa3HOCTb
MOTEHITUATIOB, AJICKTPOABIIKYIIAS CHUIia, padoTa TOKA, MHAYKIMS MAarHUTHOTO TOJIs, CHUIa
Awmmepa, cuna JlopeHlla, HWHIYKTUBHOCTh KATYIIKW, OJHEPTUsl DIEKTPUUECKOTO U
MAarHuTHOTO MOJIeH, MEPHUOJI U YacToTa KoJieOaHWil B KOJIeOaTeIbHOM KOHTYpE, 3apsa U
cuja TOKa B TMPOIECCEe TapMOHMYECKUX DJIEKTPOMATrHUTHBIX KoJieOaHHi, (PoKycHOe
paccTossHUEe M ONTHYECKas Cuja JIMH3bI, MPU ONHUCAHWUU TPABWIBHO TPAKTOBAaTh
(U3UYECKUI CMBICT UCTOIB3yEeMbIX BEJIUYWH, UX 0003HAYCHHUS M €IUHUIIBI, YKA3bIBATh
(dbopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUUHY C IPYTUMHU BEJIMYNHAMU;

OMHCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIOJIb3Ys (HhU3UUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U YacTOTa CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, IEPHO/T MOTypaclaa, SHEPTHsl CBA3M aTOMHBIX Siep, PU OMTUCAaHUU
PAaBWIBHO TPAKTOBATHh (PM3HUECKUI CMBICI UCTIOIB3YEMbIX BEIMYHUH, X 0003HAUCHHS U
€AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIONIME JAHHYIO (U3HYECKYIO0 BEIUYUHY C
JIPYTMMH BEJIMUYMHAMHU, BBIYUCIATH 3HaUYeHUE (DU3UUECKON BEIIMYMHBI,

aHATM3UPOBATH (PU3UYECKUE TTPOLIECCHI U ABJICHHUS, UCTIONB3YS (PU3NUECKHUE 3aKOHBI
U IPUHUUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MAPAJUIENIbHOTO COEIUHEHHUS
MIPOBOJIHUKOB, 3aKOH JIkoyisi—J/IeHna, 3aKkOH 3JIEKTPOMAarHUTHOW WHIYKUIHH, 3aKOH
OPSMOJIMHENHOTO PAacHpOCTPAHEHUS] CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHHME OWHINTeWHa misi ¢doTtodrddexra, 3aK0OH COXpaHEHUS
SHEPI'UH, 3aKOH COXPAaHEHUSI UMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUECKOT O 3apsiaa, 3aKOH
COXpaHEHHs] MAacCOBOT'0 4HCJa, MOCTyNaThl bopa, 3aKOH paJMOaKTUBHOIO pacnajaa, Mpu
ATOM Pa3INyYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMATHUECKOE BBIPAKECHUE U
ycia0BuUsl (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OMpENENATh HAMPAaBICHUE BEKTOpAa MHAYKUUM MArHUTHOTO MOJS MPOBOJHUKA C
TOKOM, CUJIbl AMmniepa u cuibl JIopeHua;

CTPOUTHh U OINKCHIBaTh M300pAKEHHE, CO3/1aBAEMOE IMIOCKUM 3€pPKaJIOM, TOHKOM
JIMH30M;

BBITIOJTHSATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3MYECKUX SBICHUN U MPOIECCOB
C HCHOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEpPEHHil: Mpu 3TOM (HOPMYIHPOBAThH
npoOsieMy/3ajady W THUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOT0 000pYI0BaHUSI, TPOBOJUTD OMBIT U (HOPMYJIUPOBATH BHIBOJIbL;



OCYIIECTBIIATH NMPSAMbIE U KOCBEHHbIC U3MEPEHUSI GU3UUECKUX BEIUYHH, PU ITOM
BBIOMpaTh ONTUMAJIBHBIN CIIOCO0 U3MEPEHUSI U UCTIONB30BaTh U3BECTHHIE METObI OIIEHKHU
IIOIPEITHOCTEN U3MEPEHUN;

HCCIIeIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMbBIX
W3MEpPEHUN: TPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUpOBAaTH pPE3yJIbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BUJIE TaOIuIl U rpaduKoB, JeiaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCIIEIOBAHUS,

co0Jro1aTh MpaBuia 0€30MacHOTO TPY/la MPU MPOBEACHUHU UCCIIEA0OBAaHUN B paMKax
y4eOHOT'0 AIKCIEPUMEHTA, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOM JEATEIbHOCTH C
UCITIOJIb30BAHUEM M3MEPUTEILHBIX YCTPOIMCTB U Ja00PaTOPHOTO 00OPYAOBAHUS,

pemaTh pacdy€THBIC 3aJa4u C SIBHO 3aJaHHON (DU3WYECKOU MOJIENbIO, MCIOJIB3Ys
dbu3uYecKkue 3aKOHbBI W TPHUHIMIIBI, HA OCHOBE aHajdu3a YCJIOBHUS 3aJadyd BBIOUPATH
(bU3UYECKYIO0 MOJICIb, BBIACIATh (PU3HUECKUE BETUUUHBI U (OPMYJIIbI, HEOOXOAUMBIC JIJIs
e€ pelieHus, MPOBOJIUTh PACU€Thl U OILCHUBATh PEATbLHOCTH TOJYYEHHOTO 3HAYCHUSI
(bu3UYeCKON BEJIMUNHBI;

pemaTh KadeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTHYECKU HEMPOTHBOPECUUBYIO
IEMOYKY PAaCCYKIEHUM ¢ ONTOPOY Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SBJICHUSI;

UCIIOJIb30BaTh NPHU pElIEHUWU Y4eOHBIX 3ajady COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUU JJI OUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUHU U MPECTABICHUS YIeOHOM
U Hay4dHO-TIOMYJSpHOW uWHGOpMAIMKM, TOJYYEHHOW U3 Ppa3IUYHBIX MCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJydYaeMy0 HHPOPMAIIHIO;

OOBSCHATHh MPUHIIMIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuvaTh yCIOBHS UX 0€30MacHOTO UCTIOIb30BAHUS B TOBCEIHEBHOM JKU3HMU;

NPUBOJUTH TPHUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B 0OBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHU;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B TIOBCEIHEBHOW KU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TpU OOpalleHHd ¢ TMNpudopaMu W TEXHHUYECKUMU
YCTPOWCTBAMHU, IJIsi COXPAaHEHHUS 370pPOBbSI M COOJIOJIEHHUS HOPM DSKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

paboTaTh B TPYMIIE C BBHITIOJIHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, TNIAHUPOBATH
paboTy TPy, pallMOHAIBHO PACTIPEIEsATh O0SI3aHHOCTH U TJIAHUPOBATH JEATETHHOCTD
B HECTAHJAPTHBIX CHUTYyalUsX, aJCKBAaTHO OLICHUBATh BKJIaJ KaXXJOTO U3 YYaCTHUKOB
IPYIIIbI B pEUIEHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgszg r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l ;f(;;ig r(SII;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKTquCK“e u3yuyeHnusi | odpazoBaTesibHbIE
padoTsI padoThbI pecypebi
1 ®usuka — Hayka o npupoje. Hayunsie 1 04.09 bubnuoreka [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIEr0 MUpa ' https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM
2 COBPEMEHHOM ga HOM K(g IT)I/IHII; MHUpa, B 1 06.09 bubmmorexa LIOK
P ' Hayt P 'pa, ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBH)KEHHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO bu6mmoreka [IOK
3 1 11.09 )
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
N bubmuorexa [JOK
4 PaBHOMEpPHOE TTPSAMOTMHEIHOE IBIYKCHHE 1 13.09 https://m. edsoo,ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 18.09 bubnuoreka [IOK
JIIBIDKECHUE ) https://m.edsoo.ru/ff0c372e
5 CBobopaHoe majieHre. Y CKopeHue 1 20.09 bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS ) https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. Iprxenue 1 25.09 bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH ' https://m.edsoo.ru/ff0c3ada
ITpunnun otHocuTenbHOCTH ["anumnes.
8 I/Ige LL[[HaJILHLIe CHCTEMBI OTCYETA 1 27.09 Eubmiorexa TOK
prn ’ ' https://m.edsoo.ru/ff0c3be8
IIepssbiii 3akoH HeroTOHA
Macca Tena. Cuna. [lpunuun
9 CYIEPHO3ULINH CUII BpTo I(l)ﬁ 3aKOH 1 02.10 Eubmiorexa LTOK
yrep ) pon ' https://m.edsoo.ru/ff0c3be8
HproToHa a1 MatepuanbHOM TOUKH
10 Tpernii 3akon HeroToHa 1u1st 1 04.10 bubnuorexa [IOK

MaTCpUaAJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8
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3aKoH BCEMHpHOro Tsrorenus. Cuna bubmuoreka [IOK
11 09.10 .
TspKecTu. [lepBasg KocMudecKkas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [{OK
12 . r .B 11.1
Cuna ynpyrocru. 3axon Fyxa. Bec Tena 0 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpumment rpenust.
13 Cuia cgn OTI/IBJICI({bI/I(lf)[ 1? u IlBI/IE(GHI/II/I TEeIIa 16.10 bubumorexa LIOK
P P ' https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTH WJTU Ta3e
[TocTynarensHOE U BpaliaTebHOE
14 JBIKEHUE a0COJIFOTHO TBEPIOTO Tea. 18.10 bubmmoreka [{OK
MowmeHnT cunsl. [Inedo cuiel. YcnoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tela
NMnynbc MaTepHabHOW TOUYKH, CUCTEMBI
MaTepUaIbHbIX TOUEK. IMIynbC CuiIbI. bubnuoreka [IOK
15 23.10
3aKOH COXpaHEHHS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 | sHeprus MarepuaabHOI TOukH. Teopema 25.10 bubmorexa LOK
oy ' https://m.edsoo.ru/ff0c4502
00 M3MEHEHNUU KHHETUYECKOW SHEPruu
[TorenumansHas Heprus. [loTeHuuansHas
17 | 2Heprus ynpyro nehopMUPOBaHHOK 06.11 bubnuoreka [IOK
npyXuHsbl. [loTeHIIManbHas SHEprUs Tela ' https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMIIH
[ToTeHnManbHbIe U HETIOTEHIMAIbHBIE
cuiibl. CBs3b pabOThI HEMOTEHLIUATBHBIX
18 |cunc I/ISMCHCEII/ICM MexaHqucLIIcoﬁ 08.11 Eubmiorexa TOK
' https://m.edsoo.ru/ff0c478c
SHEPTUU CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEepruu
JlaboparopHas pabota «MccnenoBanue
BSI3U PAOOTHI CUITBI C UBMEHEHUEM
19 CBSI3HM pabOTHI C C U3MEHEHHUEe 13.11

MEXaHHUYECKOM OHEPIruU TCJia HAa IPUMEPC
PACTSAKCHUA PC3UHOBOT'O KI'yTa»
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20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka. 3akoHbI
COXPAHEHHUS B MEXAHHUKE

15.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

20.11

bubmmorexa [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
4acTHUL BelecTsa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEN

22.11

23

Macca monekyn. KonuuecTBo BemecTsa.
IToctostnHas ABoraapo

27.11

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [Ilkana temneparyp Llenbcus

29.11

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

04.12

bu6moreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOW SHEPruun
JBUKEHHS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

06.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. I'a30BBIC 3aKOHBI

11.12

28

JlaboparopHnas padota «lccnegoBanue
3aBUCHUMOCTHU MEX]Iy MapamMeTpamMu
COCTOSIHUS Pa3pEKEHHOT0 Ta3ay

13.12

29

W3ompornieccsl B UaeaibHOM raze u ux
rpaduyeckoe npeacTaBieHUE

18.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuytpenHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U CIIOCOObI
e€¢ n3meHenus. KonuuectBo TeIoTs U
paboTta. BHyTpeHHss sHeprus
OJIHOATOMHOT'O MJICAJIBHOT'O Ta3a

20.12

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

25.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36
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VYnennrHasg TEII0EMKOCTD BENIECTBA.

bubmuoreka [JOK

32 KosnuecTBo TeIuoTsl npu 5 27.12 https://m.eds00.ru/f0c5¢36
Tertonepenade. AauadaTHBIN mpoiece
[IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK

33 10.01 )
IIPUMEHEHHE K U301poLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobOpaTumocTh IPOIIECCOB B TIPUPO/IC. 15.01 bubnuorexa [JOK
Bropoii 3aKk0H TepMOAMHAMUKH ' https://m.edsoo.ru/ff0c6230

35 [Tpunun nevicreus u KII1/ TermoBoi 17.01 bubmmoreka [{OK
MaIlHbI ' https://m.edsoo.ru/ff0c600a

36 | Huxx Kapno u ero KI1J 22.01

37 DKOJIOTHYECKHE MPOOIEMbI 94.01
TETJIODHEPTETUKU

38 O6o06matomuii ypok «MostekysipHas 59.01 bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKHY ' https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

bu6mmoreka [IOK

39 | «Monekymnsapras ¢pusrka. OCHOBBI 31.01 https://m. edsoo.ru/ff0c6a50
TEPMOIUHAMHUKN

40 [TapooOpazoBanrie U KOHICHCAIIHS. 05.02 bubnuoreka [IOK
Hcnapenue u KurneHne ' https://m.edsoo.ru/ff0c63b6

a1 AOCOIIIOTHAS U OTHOCHTEIIbHAS 07.02 bubnuorexa [JOK
BJIAKHOCTH BO3ayxa. HackIeHHblii map ) https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tena. AHU30TPOITHS CBOMCTB 12.02 bubnuoreka [JOK
KpuCTauIoB. JXKuaKkue KpucTasibl. ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbI

43 [LnaBnenue u kpucramum3auus. Y aenbHas 14.02 bubnunoreka [JOK
TeruioTa masieHus. Cyonumanus ) https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
44 | YpaBHeHHE TEIIOBOro OanaHca 19.02 https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUI 21.02 bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX 3apsAd0B

https://m.edsoo.ru/ff0c6bcc
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[IpoBOIHUKH, TUATEKTPUKHU U

bubmuoreka [JOK

4 KH. 3aK 26.02
6 | moaynpososmku. 3akow coxpancHus 6.0 https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
B3aumopeiictue 3apsinoB. 3akoH Kynona. bubnuorexa [JOK
47 o o 28.02
ToueuHbIil JIEKTPUYECKUI 3apsij https://m.edsoo.ru/ff0c6ced
Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TOJIS.
48 | II I/IEIIII/IH cyrme nosnmfn ANEKTPUISCKUX 05.03 bubnmorexa LIOK
Py yrep N P ' https://m.edsoo.ru/ff0c6df2
nosiel. JInHun HanpsHkEHHOCTH
49 PaboTa cui snexkTpocTaTHuecKoro moJsi. 07.03 bubnuorexa [JOK
IToTenmuman. Pa3HOCTh MOTEHIIMAIOB ' https://m.edsoo.ru/ffOc6f00
[TpoBOAHUKH U JUDICKTPUKH B
50 3J1peKT il)CTaTquHCKOM noliie 12.03 bubmorexa LOK
p ) ' https://m.edsoo.ru/ff0c7018
JmsnexTpudeckasi IpOHUIIAEMOCTD
.. bu6mmoreka [IOK
. 14.
51 | Dnekrpoémroctb. Konmencarop 4.03 https://m.edso0.ru/ff0c7126
DIIEKTPOEMKOCTH TIIOCKOTO
52 KOHI[GII;CEITO a. DHeprus 3apsHKEHHOTO 19.03 bubmiorexa LIOK
pa. p p ' https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOpa
53 Ha60paT.9pHaﬂ pabora I/IaMepeime 1 21.03
ANEKTPOEMKOCTH KOHICHCATOPA
[IpunIMI NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
54 | anmapata, CTpyWHOTO MPUHTEPA. 26.03
DNeKTpOoCTaTUYECKas 3alIuTa.
3a3eMiieHHe AMEKTPOIPUOOpOB
DIEKTPUYECKUN TOK, YCIIOBHS €r0
55 | CYWECTBOBAHMSL. [TocTostHHbIN TOK. CHia 28.03
toka. Hanpsixenue. ConpoTuBieHue. '
3akoH OMa Juis ydacTka Henu
[TocnenoBarensHOE, TapauIeabHOE,
5g | CMCLIAHHOE COEUHEHHE POBOHAKOB. 05 09.04 bubnunoreka [JOK

JIaGopatopHas pabota «/3yuenue
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

11.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe
3ambIkaHue. JlJaboparopHas paboTta
«3mepenune DJ1C ucTouHNKa TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS

0.5

16.04

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

59

DNEeKTPOHHAS TPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTH COTIPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTh

18.04

60

DneKkTpuyecknuil TOk B Bakyyme. CBoiCcTBa
JIEKTPOHHBIX ITyYKOB

23.04

61

[TonympoBOAHUKH, X COOCTBEHHAS U
MIPUMECHas MPOBOAUMOCTb. CBOMCTBA P—
n-nepexona. [loaynpoBoHUKOBBIE
IPUOOPHI

25.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
DJIEKTPOJIN3

07.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKHUI TOK B ra3ax.
CamMOoCTOSITEeNIbHBIM U HECAMOCTOATEIIbHBIN
pazpsaa. Monnus. [1nazma

14.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue mpudopsl U yCTPOCTBa U
UX npaktudeckoe npumeHenue. [Ipasua
TEXHUKH 0€30MaCHOCTU

16.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

KonTposnpHas paboTa o teme
«Qnekrpocratuka. [1ocTOsAHHBIH
JJIEKTPUYECKUH TOK. TOKM B pa3aIn4HbIX
cpenax» /Beepoccuiickas mpoBepovHas
paboTa mpu nNpoBeIeHUHN Ha OyMaKHOM
HOCUTEJIE

21.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



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

66 KonTtposnsHas paboTa o teme 1 23.05 bubmuoreka [IOK
"JnexkTpoauHaMuka’ https://m.edsoo.ru/ff0c8a8a
67 | O6oOmaromii ypok «JIeKTPOAMHAMHKA 1 Et?gs?;;t;;ggﬁfOcScS 6
68 PesepBHblit ypok. O000MmIa0NIMiA ypoK 1o 1 bubnuorexa [JOK
temaM 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKTquCK“e u3yuyeHusi | obpasoBareSibHbIE
padoTsI padoThbI pecypesI
[TocTOsIHHBIC MarHUTHI M KX
B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. bu6mmoreka [IOK
1 o 1 04.09
Bektop maruuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarnuTHO€ 10JIe TPOBOIHHUKA C TOKOM.
2 OmeIT Opcrena B3:HMo§eﬁCTBHe 1 06.09 bubumorexa LIOK
p i ' https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
JlabopaTtopHnas pabora «3ydyeHue bubmuorexa [JOK
3 1 1 11.09 )
MarHUTHOTO TMOJISl KAaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO MOJISI HA POBOAHUK
¢ TokoMm. Cuna Amnepa. Jlaboparopras bubmuorexa [JOK
4 . 1 1 13.09 )
pabota «MccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY
€HCTBHE MAarHUTHOTO TOJISI Ha
5 Z[BI/I}K cs1 3apspKeHHYyro yactuity. Cua 1 18.09 Eubmorexa OK
ABIDKYTILYIO p yro - ' https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cwbl Jlopenia
DnekTpoMarHuTHas HHAYKIus. [ToTok
6 BEKTOpa MarHUTHOW uHAYKIMu. IJ1C 1 90.09
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN )
unaykuuu Papanes
JlaboparopHas padota «MccnegoBanue bubnnoreka [JOK
7 o 1 1 25.09 _
SIBJICHUS DJIIEKTPOMArHUTHON MHAYKLIAK)) https://m.edsoo.ru/ff0cal50
NHaykTuBHOCTE. SIBIEHNE CAMOMHYKIUH.
O/J1C camonHayKIMUA. DHEPTUsS MATHUTHOTO bubnunoreka [JOK
8 1 27.09 )
10JIS1 KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DIEKTPOMarHuTHOE TOoJie



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JIEKTPOIBUraTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL,
VMHJYKIMOHHAs [1eYb

02.10

10

O6o06marmuii ypok «MarHuTHOE TIOJI€.
SHCKTPOMaFHI/ITHa?[ HWHIYKOHWS

04.10

bub6mmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas padoTa no teMe «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAOYKIUA

09.10

bubmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHNYECKHUE KOJICOaHHS.
Iapmonmndeckne koaeOanus. YpaBHEHHE
rapMOHHYECKHX KoJjiebanuii. [IpeBpamenne
SHEPTUU

11.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHMi
rpy3a Ha HATHU OT JTHHBI HUTH B MacChI

rpy3a»

16.10

14

Kone6atenpHbiil koHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHBIC KOJICOAHUS B
HJCaIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHAJIOTUS MEKTy MEXaHUYCCKUMHU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSAMU

18.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UI€aIbHOM KOJIe0aTeIbHOM
KOHTYpe

23.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyXarommx
KosieOaHusx. BbIHYXICHHBIC
MeEXaHHYECKHE Koebanus. Pe3onanc.
BriHy)KIeHHBIE 2TIEKTPOMAarHUTHBIE
KoeOaHus

25.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CHHYCOHUJAJIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOTO

06.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbhd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa. AMIIUTYJTHOE U AEUCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAITPS?KCHUA

Tpancdopmarop. [IponsBoacTBo, nepenada

18 o 08.11
¥ IOTPeOJICHUE TICKTPHUUECKON SHEPTUn
YCTpoHCTBO U MPAKTUYECKOE IPUMEHCHUE

19 BHCI?T I/I‘-IGCKOFOp3BOHKa Ir'cHe ETO a 13.11 bubmmorexa [JOK

P > T SHEPaTop ' https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHUH AJIEKTpoInepeaad
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

20 | amextposneprun. KyiapTypa HCIOIh30BaHUS 15.11
AJIEKTPOIHEPTUU B IOBCEIHEBHOMN KUZHU
MexaHu4ecKkue BOJHBI, YCIIOBHS

o | PacmpocTpaHeHus. [Tepuox. CxopocTb 20.11 bubnuoreka [IOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. ' https://m.edsoo.ru/ff0cca54
[Toniepevnsie U TPOI0JTHHBIC BOTHBI
3ByK. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa. bubnuoreka [IOK

22 22.11 )

Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOMCTBA U bubmuorexa [JOK

23 27.11 )
ckopocTtb. [1Ikana 3neKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [IpuHIUIIBI PaAMOCBA3U U TEIECBUACHUS. 59.11
PazButue cpencts cBa3u. Pagnosiokarus '

o5 Kontponsnas padota «Konebanus u 04.12 bubnuoreka [JOK
BOJIHBI» ) https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeliHOE pacpoCTpaHEHHE CBETA B

26 | o pHo OIHOM cpe I; T(E)‘IC‘I}II)BII)'I HMCTOYHHUK 06.12 Eubmorexa TOK

AIHOpO pede. ' https://m.edsoo.ru/ff0cd350
ceera. JIyd cera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa ITocTpoenue n300 ancefmﬁ B 11.12 Eubmiorexa TOK
) p p ' https://m.edsoo.ru/ff0cd4e0
IJTIOCKOM 3€pKajie
IIpenomnenue ceta. [loiHOE BHYTpEHHEE
P . TP bubmuoreka [JOK
28 oTpaxkeHue. [IpenenbHbIi yro noaHoro 13.12

BHYTPCHHCT'O OTPAKCHUA

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
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

JlaboparopHas pabota «/3mepenue bubnmoreka [JOK
29 18.12 )
MOKa3aTels MPEJOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenune nzoopakeHuii B
30 | imHze. ®o Mpna TOHKOH JII:/IH3I>I 20.12 bubnmorexa LIOK
- “POPMY. ’ ' https://m.edsoo.ru/ffOcddle
YBenu4eHue JUH3bI
31 JlaboparopHas padota «lccnenoanne 25 12
CBOMCTB M300paXKCHUH B JIMH3AX) '
Hucnepcus cBera. Co>XHBIA COCTaB
32 | 6enoro ceera. L[Bet. JTaboparopras pabota 27.12
«Habmroienne 1ucrepcuu CBeTay
WNuTtepdepennus creta. udpakuus ceera. bubnuoreka [IOK
33 ) 10.01 _
JndpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. 15.01 bubnuoreka [IOK
[Tonsapusanus cBera ' https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U yCTPOIicTBa U 17.01
yCJIOBHS WX 0€30MMaCHOTO MPUMEHEHUS '
['paHu1IBI TPUMEHNMOCTH KJIACCUYECKOMU
36 MIG)XEIH;KI/I %OCT TaThl CHIEIUAIBHON 22.01 bubmrorexa [JOK
) Y H ' https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTHU
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeeHue B CMCHiI u clz)K aleHne 24.01 bubnorexa LIOK
p p ' https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKOM
38 qaCTII)/I bl CBHSI?, MaC(I))bI C DHEprueu u 29.01 bubmnorexa [JOK
HBL- p ' https://m.edsoo.ru/ff0cfc68
UMITYJI5COM. DHEPrusl MOKOs
KonTponbnas pabora «Ontuka. OCHOBBI bubnnoreka [JOK
39 § 31.01 )
CIIeIMAJIbHON TEOPUH OTHOCUTEIHLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. Dueprus u bubnuoreka [JOK
40 05.02 )
uMIynbc (GoToHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccnenoBanue GotodddexTa. 07.02 bubnunoreka [JOK

OnreiTel A. I'. Ctonerosa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cd67a
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
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl hoTodd(dekra. YpaBHEHHE

bubmuoreka [JOK

42 | Ditamreitna 1 potorddexra. «KpacHas 12.02 https://m.edsoo. ru/f0do15e
rpanuna» Gortosddexra

43 Hasnenue ceera. Onbith [1. H. JIeGenena. 14.02 bubnuorexa [JOK
XHUMHYECKOEe JICUCTBUE CBETA ) https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpouCcTBa U IPAKTUYECKOE

44 | mpumenenue: (OTOANEMEHT, GOTOAATUHK, 19.02
coJIHeUHas OaTapesi, CBETOIUO]]

45 Pemenne 3amad mo reme «3JIE€MEHTBI 21.02 bubmmoreka [IOK
KBaHTOBOM OMTHUKW ' https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI

46 Peag (dhopaa 1Mo paccestHuIo 0-4acTH 26.02 bubmorexa [JOK

pOOP p e ' https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bu6moreka [IOK
28.02

ar HocTynarst bopa 8.0 https://m.edsoo.ru/ff0d0afa
W3nydyenue u norsomieHrne (GoToHOB Mpu

48 | me g;o € aToma C oHiIoro (bOBHSI 3Hepr1/m 05.03 bubmoreka LOK

pexone A P p ' https://m.edsoo.ru/ff0dOafa
Ha Jpyroii. Buael ciektpoB
BomHoBEIe cBOMicTBa yacTUIl. BOJHEI e
bpoitns. KopnyckynisipHO-BOJTHOBOM bubnuoreka [JOK

49 07.03 )
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
H3ITyYCHUE
OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

50 Pe3§) ¢bo Er?o OTIPEJICIICHUIO COCTaBa 12.03 bubmnorexa [IOK

POOPA el ' https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITYYCHHS
CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUs.

51 BnusiHue pannoakTHBHOCTH Ha KWBBIE 14.03
OpraHu3Mbl
OTkpbITHE TPOTOHA U HENTpOHA. M30TOMBI.

59 Anba-pacnian. DIeKTPOHHBINA U 19.03 bubnuoreka [IOK

MO3UTPOHHBIN OeTa-pacman. ['amma-
W3JIy4YEHHUE

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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53

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakuu. Snepusiii peaktop. [Ipodnemsri,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOYN DHEPTETUKH

21.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHA. MeTo 1l HAOTIOICHUS U
pErUCTpaLMK JIEMEHTAPHBIX YACTUL.
Kpyrasiit ctosn «®yHnameHTanbHbIe
B3auMoieiicTBus. EquHCTBO husznueckoit
KapTUHBI MUPa»

26.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BuTHs acTpoHoMuu. [Ipuknagnoe
Y MUPOBO33PEHYECKOE 3HAUEHUE
actpoHomuu. Bun 3BE3mHOTO HeEba.
Co3sBe3nus, sipKue 3BE3bl, IUIAHETHI, UX
BuanMoe aBrkeHne. CoJlHedHast cucTeMa

28.03

56

Counnite. CotHeUHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

09.04

57

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKH.
3BE3 5l TTaBHOM NOCIEN0BATEILHOCTH.
Buytpennee crpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS O
MPOUCXO0XKACHUHU U ABOJIIOIMK COJIHIIA U
3BE3]T

11.04

58

Muneunsiit [Iyte — nama ["anaktuka.
[Tonoxenue u nuxkenue ConaHua B
l'anaktuke. ['anmaktuku. YHEpHBIE ABIPHI B
sIIpax rajJjakTUK

16.04

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bousbioro B3psiBa. PenukToBo€e u3iydeHue.
MeraranakTuka

18.04

60

HepemeHHLIe HpO6J’I€MLI ACTPOHOMHUU

23.04

61

KonTposnpHas paboTa «1eMeHThI
aCTPOHOMMH U acTpO(UIUKI

25.04



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

62

O6o6maromuii ypok. Ponb ¢pusuxu u
ACTPOHOMHUH B DKOHOMHYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITUYECKOH cdepax esTEIHPHOCTH YeTI0OBeKa

07.05

63

O6o6maromuit ypok. Ponb u mecto pusuku
1 aCTPOHOMMH B COBPEMEHHOM HAay4YHOU
KapTUHE MHUpa

14.05

64

O6o06maromuii ypok. Ponb ¢puzndeckoit
TeopuH B HOpMUPOBaHUH NIPECTABICHUAN O
(buznyeckoi KapTUHE MUpa

16.05

65

O6o6maromuii ypok. Mecro gusndeckoit
KapTHUHBI MUpa B 00IIEM PSIy
COBPEMCHHBIX €CTCCTBCHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE

21.05

66

MaruauTHO€ 1oJie. DJIEeKTPOMArHUTHAS
WHYKLUS

23.05

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TEOPUH OTHOCUTEILHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DneMEeHTbl aCTPOHOMHUU U aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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