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MHNOACHUTEJIBHAA 3ATIMCKA

[Iporpamma mo ¢usrke 0a30BOro ypoBHS Ha YpOBHE CpeaHero oomiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TMOJIOKEHWH M TpeOOBaHM K pe3ysibTaTaM OCBOGHHS OCHOBHOW 0Opa30BaTelIbHON MPOrpaMMBl,
npeacraBieHHsix B OI'OC COO, a takke ¢ yuéroMm ¢eaepaidbHOH pabodedl mporpaMMmbl BOCIHUTAHUS U
KOHIISNIIMKM TIperojaBanus yueOHoro npenMera «Dusuka» B 00pa30oBaTeIbHBIX OpraHu3ausx Poccuiickoii
denepannu, peann3yoNX OCHOBHBIE 00pa30BaTeNbHbIC TPOrPaAMMBI.

Conep:kaHue MporpaMMbl 1Mo (HU3UKE HANpaBICHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyuatoummxcst 10-11 xnaccoB mpu o0ydeHuUM uX (U3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JearenbHoCcTHOrO noaxoxaa. [Iporpamma mo gusuke coorBerctByer TpedboBanmsiM @I'OC COO K nmiuaHupyeMbiM
JUYHOCTHBIM, TIPEAMETHBIM U METalpeIMETHBIM Pe3yJIbTaTaM OOyUYeHHS, a TAKXKE YIUTHIBAET HEOOXOIUMOCTD
peanu3aiyi MEKIPEAMETHBIX CBs3el (U3UKH C eCTECTBEHHO-HAyYHBIMH Y4YeOHBIMH TpeaMeraMu. B Heit
OIPEIETISIIOTCS. OCHOBHBIE 1IEIM M3Y4YeHUs GU3MKH Ha YPOBHE CpeAHEro oOliero oOpa3oBaHHs, TUIAHHUPYEMbIE
pe3yNIbTaThl OCBOSHHS Kypca (PM3HUKH: TMYHOCTHBIE, METaNpeMeTHbIE, TpeMeTHbIe (Ha 0a30BOM ypOBHE).

[IporpamMma o ¢usuke BKIFOYAET:

TUTAHUPYEMbIE PE3yJbTaThl OCBOSHUS Kypca (U3UKH HAa 0a30BOM YPOBHE, B TOM UYHUCIIE MPEIMETHBIC PE3YIbTATHI
0 TO/1IaM OOYUEeHHS;
cojiepkanue yueOHoro npenmera «Du3ukay 1mo rojam 00ydeHusl.

Odusnka Kak Hayka 0 Hamboiiee OOMMX 3aKOHAX MPHUPOJBI, BEICTYIIAs B KA4eCTBE ydeOHOro mpeaMera B
IIKOJIe, BHOCHUT CYIIIECTBEHHBIH BKJIAJ] B CHCTEMY 3HaHUI 00 okpyxatorem mupe. [lIkonbHbii Kype Gusnkn —
CHCTEMOOOPA3YIOIIUH JIJISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (HU3NUECKE 3aKOHBI JIeKAT
B OCHOBE TIPOIECCOB U SIBJICHHM, U3y4aeMbIX XUMHEH, Ononoruei, gpusmueckoir reorpadueid U acTpOHOMHEH.
Ucnonp3oBanne #W axkTHBHOE TNpUMEHEHHE (HU3UUYECKUX 3HAHUHM OIpeNenseT XapakTep H Ppa3BHTHE
Pa3HOOOpa3HBIX TEXHONOIMH B cdepe IHEPreTHKH, TPAaHCIOPTa, OCBOCHHUS KOCMOCA, IOMYYEHHsS HOBBIX
MaTepHasIoB C 3alaHHBIMU CBOMCTBAMHU U Ipyrux. M3ydeHue (pu3nuku BHOCUT OCHOBHOM BKJIaJ B (popMHUpOBaHHE
€CTECTBEHHO-HaY4YHON KapTHHBI MHpa OOy4aroImuxcsi, B (OpMUpOBaHUE YMEHUH MPUMEHATh Hay4dHBIH MeETOx
[IO3HAHUS NIPY BBIITOJIHEHUU UMH Y4E€OHBIX MCCIIEIOBaHUM.

B ocHOBy kypca (m3MKHM Ui ypOBHS CpeIHEro ooOmiero oOpa3oBaHMS TOJNOXKEH pAA HACH, KOTOphIE
MOXHO pacCMaTpUBaTh KaK IPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cooTBeTCTBHM € HEW KypC SABISIETCS JIOTMYECKHU 3aBEPLIEHHBIM, OH CONEPKUT
MaTepHal U3 Bcex pasnenoB (GU3UKH, BKIIOYAET KaK BOIPOCH! KIIACCHUECKOH, TaK U COBPEMEHHOIN (QU3HUKH.

Hoes cenepanusayuu. B cooTBETCTBUU C HEll Marepuan Kypca (pu3uKu 0ObeAMHEH BOKPYT (DH3HUECKUX
Teopuid. BenymmmM B Kypce siBisercs (OpMHUpOBaHHE NPEINCTABICHUH O CTPYKTYPHBIX YPOBHSAX MAaTepui,
BEILIECTBE U TI0JIE.

Hoes cymanumapusayuu. EE peanusanus npeamonaraeT HCIOIb30BaHWE T'YMaHHUTAPHOTO IOTEHIMaIa
(m3uyueckoll HAyKH, OCMBICIIEHHE CBS3M pPa3BUTHSA (U3UKKM C pa3BUTHEM OOMIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKUMHU IPOOJIEMaMH.

Hoes npuxnaonoii nanpaenennocmu. Kypc GU3MKM mpeanonaraer 3HaAKOMCTBO C IIHPOKHUM KpPyroM
TEXHUYECKUX M TEXHOJIOTMYECKUX MPUTI0KEHUH U3yUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeusayuu peanusyercss MOCPEACTBOM BBEICHHS 3JEMEHTOB COAEPKaHHS, MOCBAIIEHHBIX
9KOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJOTUH, a TaKKe
o0cyxeHuns mpobJieM pallMOHAIBHOTO IPUPOAOIIONIB30BAHNS M SKOJIOTMYECKON 0€3011aCHOCTH.

Crep>XKHEBBIMH d3JIeMEHTaMU Kypca (HU3MKH Ha YpPOBHE CpegHEero oOIIero oOpa3oBaHUS SIBIISIOTCS
¢usnueckue Teopuu ((GpopMUpOBaHHE NPEACTABIEHUH O CTPYKType MOCTPOEHHUS (PU3NYECKOH TEOpHH, POJIU
(yHIaMEHTaJIbHBIX 3aKOHOB W MPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O NpPUPOnE, TpaHULax
MPUMEHUMOCTH TEOPUH, AJIsl OIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH M IIPOLIECCOB).

CucTeMHO-1eTeIbHOCTHRIA NOAX0 B Kypce (DM3MKH PEaIn3yeTcsl MPEeX/e BCEro 3a CUeT OpraHu3auuu
SKCIEPUMEHTAIILHOMN AesTeIbHOCTH o0yuarommxcs. s 6a30Boro ypoBHs Kypca (PU3MKU — 3TO UCIOIb30BAHUE
cucTeMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B IPOrpaMMe 110
¢u3nke 00beqMHEHB B OOLIMK CIIMCOK YUEHHMUECKUX NpaKTHUecKUX padoT. BeireneHune B yka3aHHOM IepeuHe



nabopaTopHbIX  paboT, TPOBOAMMBIX JJIsI KOHTPOIS M OLEHKH, OCYIIECTBISIETCS  YYaCTHUKAMH
00pa3oBaTebHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH TUTaHMPOBAaHMS M OCHaIIeHHs KabuHera ¢usuku. llpu
3TOM o0ecreynBaeTcs OBNajJeHHE OOYYAaIOIMMHUCS YMEHHUSMH TPOBOJWTH KOCBEHHBIE HW3MEpEHWS,
HCCIIEIOBAHNS 3aBUCHMOCTEH (M3MYECKHX BEIWYMH W TOCTAHOBKY OIBITOB MO TPOBEPKE MPEIIOKEHHBIX
THITOTE3.

Bonblioe BHUMaHWE yAENAETCsS PEHIEHUIO PACYETHBIX U KAUECTBEHHBIX 3a4a4. 1Ipu 3TOM A pacuy€THBIX
3a1ad MPUOPUTETOM SBIISIIOTCS 33la4dl C SBHO 3aJlaHHOW (M3MYECKOW MOJENbBIO, MO3BOJSAIOUIME MPUMEHSThH
W3y4YCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypca, TaK ¥ MHTErpUpPYs 3HAHHS U3 Pa3HbIX
pazzaenoB. [ ka4ecTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a1aHUS HA OOBSICHEHHE MPOTEKAHUs (PHU3NUECKIX
SIBIICHAH W TIPOLIECCOB B OKPYKAWOIIEH >KU3HH, TpeOyrolmue BbIOOpa (u3ndeckod MoOIeNu A CHTyaluH
MPAaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu @I'OC COO k MaTepHallbHO-TEXHHUECKOMY OOCCIICUCHHIO YIeOHOr0
nporecca 0a30BbIi ypoBeHb Kypca (U3MKM Ha ypoBHE CpelHero ofmiero oOpa3oBaHUS JOJKEH H3YydaThCs B
YCIOBUSIX TMPEIMETHOrO KaOWHeTa (U3MKH WIH B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa TIPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIA. B kaOuHeTe (hU3MKH J0IKHO OBITh HEOOXOAMMOE J1Ia00PaTOpHOE 000PYIOBaHUE
JUIL  BBITIOJIHGHHWSI yKa3aHHBIX B IporpaMMe M0 (QH3MKE YYCHHUYECKUX TPAKTHUECKUX paboT H
JIEMOHCTPaIMOHHOE 000py/I0BaHUE.

JeMoHCcTpanmonHoe ob0opynoBanue (opMHUpyeTcss B COOTBETCTBUM C TPHHIUIIOM MHHUMAITBLHON
JOCTATOYHOCTH ¥ O0ECIeYrBacT ITOCTAHOBKY TIEPEUYHMCIICHHBIX B TMporpamMme IO (H3UKE KIIOYEBBIX
JIEMOHCTPAIUI U WCCIeOBAHUSI M3YYaeMbIX SIBICHUH M IMPOIECCOB, IMIUPUUYECKUX U (HyHIaMEHTAIbHBIX
3aKOHOB, HX TEXHUYECKUX PUMEHEHHH.

JlabopatopHoe o0OopyqoBaHWE Ui YYEHUYECKHX MPAKTUYSCKUX pPaboT QopMupyercss B BHUJIE
TEMAaTUYECKUX KOMIUIEKTOB M o0ecreynBaeTcs B pacu€re OJHOr0 KOMIUIEKTa Ha JBYX OOYYarOlIHXCsl.
TemaTtnueckre KOMIUIEKTHI J1a0OpaTOPHOTO0 OOOPYAOBAHMS [MOJDKHBI OBITH TIOCTPOEHBI Ha KOMILJIEKCHOM
WCTIOJIb30BAaHMH aHAJIOTOBBIX U IHU(POBBIX IPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BHJIC
HQPOBBIX Ta00PATOPHIA.

OCHOBHBIMHY LICJIIMU U3y4eHUs HU3HUKH B 00IIeM 00pa30BaHUHU SABJISIOTCS:

(opMupoBaHUE WHTEpeca W CTPEMIIEHHS OOYyYalOMIMXCAd K HAYYHOMY H3yYEHHIO MPUPOABI, Pa3BUTHE WX
WHTEIUIEKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BHUTHE TPEACTaBICHUN O HAYIHOM METOJIe TIO3HAHWS U (OPMHUPOBAHHE HCCIIEAOBATENFCKOIO OTHOMICHHS K
OKPY’KaIOIINM SIBIICHUSM;

(opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3yYeHHWs] OCHOB CTPOEHHUS MaTepuud U
(hyHIaMEeHTaTbHBIX 3aKOHOB (DU3UKH;

(dbopmMupoBaHue yMEHHH OOBICHATH SBJIEHHS C WCHOIB30BAaHMEM (DU3WYECKUX 3HAHWH W HAyIHBIX
JIOKa3aTeNbCTR;

(hopMupoBaHUE TPENCTABICHUN O pONMM (PUIUKKA ISl Pa3BUTHS JIPYTHX ECTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH.

JocTmkenue 3TUX Ieneld 00ecTieunBaeTcs pelleHneM CIEAYIONNX 3a7ad B MPOIecce M3YYEeHHUs Kypca
(hM3HUKY HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

MPUOOpETeHNEe CHCTEMBbI 3HAaHWK 00 OOmMX (U3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSIX, BKIFOUAs
MEXaHUKY, MOJIIEKYJSIpHYIO (PU3HKY, IEKTPOJMHAMIKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI aCTPOPU3UKY;
(hopMupoBaHUE YMEHUH MPUMEHSATH TEOPETUUECKHE 3HAHUS JUIsl O0BSICHEHUsT (PU3NUYECKUX SIBIICHUI B MPUPOJIE
Y JUTSL IPUHATHUS PAKTUYECKUX PEIISHUH B IIOBCETHEBHON KU3HMU;

OCBOEHHE CIMOCOOOB pEIIeHHs pa3iINYHBIX 33Jad C $BHO 3aJlaHHOW (DM3WYEeCKOH MOAenblo, 3ajad,
MTOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/TaHUE (PH3NIECKON MOJIENH, aJIeKBAaTHON YCIOBUSM 3a]1a4H;

Ha u3yuenne ¢usuku (06a30BbI ypOBEHb) Ha YpOBHE cpemHero odmiero obpaszoBaHus oTBogutcs 136
gacoB: B 10 kimacce — 68 gacoB (2 vaca B Hezemo), B 11 kiracce — 68 vacoB (2 gaca B HEIEIIO).

[Ipemraraemplii B mporpaMMe mo Qu3MKe NepedeHb Ta0OpaTOPHBIX M MPAKTUYECKUX PabOT SIBIISAETCS
PEKOMEH/IOBaHHBIM, YYHTENb J€NlaeT BBIOOP NpOBEIAeHUS JabopaTOpHBIX PadOT M ONBITOB C YUYETOM
WHAMBUAYaIbHBIX 0COOEHHOCTEH 00yJaromuxcsl.



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®du3nka u MeT0AbI HAYYHOT0 MO3HAHNUS

®usuka — Hayka o npupoze. Haydnsle MeTonbl TO3HAHUS OKPYXaroLero Mupa. Pons akcnepuMenTa u
TEOPHH B TIpollecce MO3HAHMSI IPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (GU3MUCCKUX SBJICHUNW ¥ TporeccoB. Haydnble rumote3nl. Dusznueckue 3aKOHBI U
Teopuu. ['paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBHSL.

Poms m mecto ¢u3ukun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOH KApTHHBI MHUpPA, B MPaKTHYECKOH
JIeATeIbHOCTH JIIOJIEH.

Lemoncmpayuu

Amnarnorossie 1 IU(QPOBBIE U3MEPUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATYHUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe paBmkeHue. OTHOCHUTEIBRHOCThR MEXAaHHUECKOro nBrkeHnsa. Cucrema orcuéra.
Tpaekropusi.

[lepemerienne, cKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTephaIbHOMN
TOUYKH, WX MIPOEKIINU Ha OCH CUCTeMbI KoopAuHaT. CIIo)KeHHEe TIepeMEIEHI U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEWHOE JABMXKeHWe. ['paduku 3aBUCHMOCTH KOODJMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIIEHUS MaTepHaIbHOW TOYKH OT BPEMEHH.

CBo0OoHOE MajieHue. Y CKOpEHHE CBOOOIHOIO MaICHHSI.

KpuBonuneitHoe nBmxeHue. J[BUKEHHWE MaTEpUAJbHOM TOYKA IO OKPYKHOCTH C TOCTOSHHOH MO
MOIYJTIO CKOPOCTBIO. YTJOBass CKOpPOCThb, JIMHEHHas CcKopocTh. Ilepwmony w dWactoTra oOOpamieHus.
LentpocTpeMuTenbHOE YCKOPEHHE.

TexHrnyeckne yCcTpONCTBA W MPAKTUYECKOE MMPUMEHEHUE: CIIUIOMETP, IBIKEHHE CHApPAIOB, IIEMHBIE H
pEeMEHHBIE Mepeiavu.

Jlemoncmpayuu

Monenb cUCTeMBI OTCUETa, MIUTFOCTPAIAS KHHEMATHIECKUX XapaKTePUCTUK JBUKCHUS.

[IpeobpazoBanue IBMKEHNUN C UCIIOIB30BAaHMUEM ITPOCTHIX MEXaHM3MOB.

[laneHnve Ten B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTBE.

HaGmonenne nemkenus Tena, OpOMIEHHOTO IO/ YTJIOM K TOPU30HTY B TOPHU30HTAIBHO.

Nsmepenne yckopeHns cBOOOTHOTO MaJeHUS.

Hampagiienne ckopocTr py IBUKEHUHN TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Nzydenne HepaBHOMEPHOTO IBIKEHUS C LIENBIO OMPEIEIIEHNs MTHOBEHHOI CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY IYTSAMH, NPOWIEHHBIMHA TEIIOM 3a IOCIENOBaTeNbHBIC paBHBIC
MIPOMEXKYTKH BPEMEHU TIPH PaBHOYCKOPEHHOM JBMKEHUH C HAYAILHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuyenune nBM>XEHUS MIAPUKA B BA3KOM KHIKOCTH.

Wzydenne nprkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun orHocutensHocT I'amunes. [lepsriil 3akoH HeroTona. MlHepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHnun cynepnosunuu cuil. Bropoi 3akoH HbroToHa Ui MaTepuaabHOH TOYKH.
Tperuii 3akoH HploTOHA AJ11 MaTepUAIbHBIX TOYEK.

3akoH BceMupHOTO TsroreHus. Cuina Tspkectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenune. Bunsl Tpenus (mokosi, ckonbxeHus, kadeHus). Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs

CKOJIBKCHUS W CHJIa TPCHUA I1OKOS. K03(1)(1)I/IL[I/IGHT TPCHHA. Cuia COIIPOTUBJICHUS TIPpU ABWIKXCHHUU TCJIa B
KHUIKOCTHU UJIM Tra3€c.



[NocrymarenpHOE M BpalaTelbHOE IBUKEHUE a0COIIFOTHO TBEPIOTO Tea.

MoOMEHT CHIIBI OTHOCUTENBHO OCH Bpatenus. [lnedo cumbl. Y cinoBust paBHOBECHS TBEPIOro Tea.

TexHuueckue ycTpocTBa M MPAKTUYECKOE NMPUMEHEHUE: MOIIINIHUKUA, ABMXKEHHE HCKYCCTBEHHBIX
CITyTHUKOB.

Jemoncmpayuu

SIBieHne nHEPLUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3axon HeroToHa.

Nsmepenue cui.

Crnoxenue cui.

3aBHCUMOCTD CHIIBI YIIPYTOCTH OT e OopMaIium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHUH.

CpaBHeHI/Ie CHUJI TPEHUA MOKOA, KAUCHUA U CKOJILKCHUS.

VYcnoBus paBHOBecus TBEpJIOro Tena. Bujsl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Nzydenue npuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHHMKAIONIMX B MPYXUHE M PE3MHOBOM 00pasiie, OT UX
nehopMarum.

HccnenoBanue ycnoBUil paBHOBECUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BpaIllEHHUs.

Tema 3. 3aKoHbl coXpanenus 6 MexaHuKe

Nmmynsc MaTepuaibHON TOUKH (Tea), CHCTEMBl MaTepHANbHBIX TOYEK. VIMIyJbC CHIIBI U U3MEHEHHE
HAMITyJTbCa TeJla. 3aKOH COXPaHEeHHS UMITyIhca. PeakTHBHOE IBIDKEHUE.

Pabora cuibl. MOITHOCTD CHJIBL.

Kunernueckast sHeprusi MaTepruaabHON TOUkH. Teopema 00 M3MEHEHHH KMHETHIECKOM SHEPTHUH.

[lorentmanpaas osHeprusa. lloTeHnnanpHast dSHEprus ynopyro AeGOpPMHPOBAHHONW  MPYKUHBL
[lorennmanpHas YHEPTHS TeNa BOIM3H MTOBEPXHOCTH 3eMITH.

[NoTeHnuanpHbIe W HENMOTEHIMANBbHBIE CHIBL. CBs3b Pa0OTHl HEMOTEHIMAJIBHBIX CHJ C H3MEHEHUEM
MEXaHWYEeCKOW PHEPTUH CUCTEMBI Tell. 3aKOH COXPaHEHHSI MEXaHHMIECKON YHEPTUH.

Ynpyrue u Heylpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOHCTBa M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KONEp, MNPYKUHHBIM MHCTONET,
JBUYKEHUE PAKET.

Jemoncmpayuu

3aKoH COXpaHEHUS UMITYIIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mOTEeHNIMATFHON YHEPTUU B KHHETUUYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

Nzydenne abcomOTHO HEYIIPYTOro yapa ¢ HOMOIIBIO JBYX OAWMHAKOBBIX HUTSHBIX MAsTHHKOB.

UccnenoBanne cBA3M palbOTHI CHIIBI C W3MEHEHWEM MEXaHHYECKOW DJHEpPruu Tella Ha TpuMepe
pacTsKEHUS] PE3UHOBOIO KIyTa.

Pazpnen 3. MousekyasipHasi GU3MKa M1 TEPMOAUHAMMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH M MX ONBITHOE 0O00CHOBaHHe. bpoyHoBCckoe
npwkerne. duddysus. Xapakrep ABWKEHUS U B3aMMOJCHCTBHUS 4aCTHI BellecTBa. MoJenu CTpOeHHUs rasos,
XKHUIKOCTEH M TBEPABIX Tel M OOBSICHEHHE CBOICTB BEILlECTBA Ha OCHOBE 3TUX Mozeied. Macca U pa3mepsl
Mmodnekyn. KonnuectBo Beniectsa. [loctosHHass ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ nsmepenue. llkana Temnepatyp Llenbcus.

Mogenp naeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOM TEOPUH MJICAIBHOTO rasa.
AbconmoTHasl TeMIiepaTypa Kak Mepa CpeJHeld KHHETHYECKOH SHEpTUu TEIIOBOTO JABMKEHHWS YacTHI] rasa.
[lIkana temnepatyp KenpBuHa. I'a3oBble 3akoHbl. YpaBHeHune MenpaeneeBa—Knanelipona. 3akoH JlanbToHa.



Uzomporieccsl B uaeanbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBieHHe
H30MPOLIECCOB: U30TEPMa, M30X0pa, n300apa.

Texuuueckue ycTpolCTBa U IpaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbITH, JTOKA3bIBAIOIIME JTUCKPETHOE CTPOCHHE BEIIeCcTBA, ¢Gororpauu MONEKYJI OpPraHuYeCKUX
COCIMHEHUM.

OnbITe 10 TP PY3UH KUAKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOT'O JTBUKCHUS.

Mogpens onbita lTepHa.

OnbIThI, JOKa3bIBAIOIIIE CYHIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOIEHCTBHSL.

Monens, WIITIOCTpUpPYIOLIas MPUPORY JAaBIEHUS ra3a Ha CTEHKH COCy/a.

OnBITHI, WILTIOCTPUPYIOIINE YpaBHEHHE COCTOSHUS HI€aNbHOTO ra3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Onpeznenenrie Macchl BO3lyXa B KIIACCHOM KOMHaTe Ha OCHOBE M3MEpEeHUH 00hEMa KOMHATHI, JaBJICHUS U
TeMIIepaTyphl BO34yXa B HEMl.

HccnenoBanne 3aBUCHMOCTH MEXIY TapaMeTpaMy COCTOSHUS Pa3peXeHHOro rasa.

Tema 2. Ocnogvt mepmoounamurku

TepMonuHamuveckass cucTtemMa. BHYTpEHHsSS SHEprusi TEPMOAMHAMHYECKOW CHCTEMBI U CIIOCOOBI €&
n3MeHeHus. Komu4yecTBO TemoTel M pabota. BHYTpeHHsISI SHEprusi OMHOATOMHOTO HIEajJhbHOro Tasza. Bumel
TEIUIONEePEeAayy: TEIUIONPOBOJHOCT, KOHBEKIUS, U3IyUeHne. Y AenbHas TEMI0EMKOCTh BemecTBa. KonmnyecTBo
TEIUIOTHI TIPH TETIoNepeaaye.

[Nonstre 00 amuabaTHOM mporecce. IlepBbIii 3aKOH TepMOAMHAMUKH. [IpMMEHEHHE IMEepPBOro 3aKoHa
TEpMOJIMHAMUKH K u3omporeccaM. [ padudeckas mHTepHperaius paboThl rasa.

Bropoii 3akon TepMonuHaMuKiA. HeoOpaTHMOCTE TIPOIIECCOB B TIPHPOIE.

TerutoBsle MamuHbl. TIpUHIUIBL ASHCTBYS TEIUIOBBIX MallnH. [IpeoOpa3oBaHUsl SHEPIUU B TEILUIOBBIX
MamrHax. Koadduuuent mnone3sHoro neiictBus TemioBod MamuHbel. [ukn KapHo m ero koadduiueHt
MIOJIE3HOTO JIEHCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TETUIOPHEPT €TUKH.

TexHndeckne ycTpoOiCTBa M MPAKTUYECKOE MPUMEHEHUE: JBUTATENb BHYTPEHHErO CrOpaHUs, OBITOBOM
XOJOAWIBFHUK, KOHTUITHOHED.

Jemoncmpayuu

W3meHenne BHyTpeHHEW HSHEPTHH TeNa MPH COBEPIICHWH PaOOTHI: BBUIET MPOOKH W3 OYTBUIKH IO
JEMCTBHEM CXKAaTOro BO3IyXa, HarpeBaHue d(hrpa B JaTYHHOIH TpyOKe MyTEM TpeHUs (BHICOAEMOHCTPAITH).

N3menenne BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Tea MpH TeIionepeaaqe.

OmnsIT 10 aAMa0aTHOMY PACIIMPEHHUIO BO3AyXa (OMBIT C BO3ILYITHBIM OTHHBOM).

Monenu mapoBoii TypOWHEI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO IBUTATEI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yneabHOU TEMI0EMKOCTH.

Tema 3. Azpezammnute cocmoanusa eeutecmea. MDazoevie nepexoont

[NapooOpa3oBanne n koHmeHcanws. Vcnapenne u kureHre. AOCOTIOTHAS M OTHOCUTENbHAs! BIaKHOCTh
Bo3ayxa. HaceimieHHBIH map. YmenpHas TersioTa mapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATyphl KHUIIEHUS OT
JABJICHU.

Teépmoe Ttemo. Kpucrammyeckne n amopdHbIe Tenma. AHHU30TPONHS CBONCTB KpHUCTayLUIOB. JKuIKue
kpuctaiuiel. CoBpeMeHHBIe MaTepuanbl. [lnaBmeHwe W Kpucrawm3alnus. YAeNbHas TEIUIOTa IUIABJICHUS.
Cybnumarusi.

YpaBHeHHE TeIIOBOTO OanaHca.

TexHuyeckne ycTpoWCTBA W TPAKTHUECKOE MPHMEHEHHE: TUTPOMETP W IICUXPOMETpP, KaIOPUMETD,
TEXHOIIOTUH TIOIYYEeHHUsI COBPEMEHHBIX MaTeprajoB, B TOM YHCIIe HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBolicTBa HACHIIICHHBIX MAPOB.

Kunenue npu noHM>KEHHOM J1aBIICHUU.



CriocoObl U3MEPEHUs BIaXKHOCTH.

HaGumroenvie HarpeBaHUs U TUTABJICHUS KPUCTALTHYECKOT'0 BEIIECTBA.
JemMoHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

M3mepeHne 0THOCUTENBHON BIIa’KHOCTH BO3/1yXa.

Paznen 4. DaexkTpoamHaMmuka

Tema 1. Inexkmpocmamura

OnexTpuzaums Teda. OJeKTpudeckui 3apsa. JBa Buaa snekTpudeckux 3apsaoB. [IpoBogHukwy,
JUBJIEKTPUKH U TIOTYIPOBOIHUKN. 3aKOH COXPaHEHHUS JIEKTPUUECKOro 3aps/a.

BzaumonetictBue 3apsioB. 3akoH Kymona. TodeuHBIH AIEKTpUYECKUN 3apsii. DIEKTPUUECKOE IIOJIE.
HanpsbkénHocTs  anekTpuueckoro nojs. IIpuHOMI — Ccynepno3uinuu  3JeKTpudeckux nosied.  JInmHuum
HanpspKEHHOCTH 3JIEKTPUYECKOTO TTOJS.

Pabora cmn anextpocratnueckoro mnons. [lorenmman. PasHocts moreHnuanos. [IpoBogHuku u
TUBJIEKTPUKH B AJIEKTPOCTATHUECKOM Toiie. J{nanekTpruueckas mpoHUIIaeMOCTb.

OnextpoémkocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus 3apsHKEHHOTrO
KOH/IeHCaTopa.

Texnndyeckne  ycTpoiicTBa W NPAKTUYECKOE  IMPUMEHEHHE:  DJIEKTPOCKOIN,  BIEKTPOMETP,
JMEKTPOCTaTHYECKasl 3alluTa, 3a3€MJIEHHE JJIEKTPONPHUOOPOB, KOHIEHCATOp, KOMMPOBAJbHBIM ammapar,
CTPYHHBII IPUHTED.

Jemoncmpayuu

VYeTpolicTBO ¥ IPUHLIKIL JEUCTBUS JIEKTPOMETPA.

B3anMopnelicTBre HadIEKTPU30BAHHBIX TEIl.

OnekTpuyecKoe Moje 3apsLDKEHHBIX Tell.

IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJE.

DJeKTpocTaTHIECKast 3aIHTa.

JIM3/IEKTPUKHY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IUIOCKOT0 KOHAEHCATOpa OT IUIOMIA U MJIaCTHH, PACCTOSHUS MEXAYy HUMU
U AWBJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apspKEHHOT0 KOHJEHCATopa.

Yuenuueckuii axcnepumenm, nabopamopusvie pabomvi

W3mepenue 31eKTpoEMKOCTH KOHAECHCATOpA.

Tema 2. llocmoannstit snexkmpuueckuii mokx. Toxu é paznuunvix cpeoax

OneKkTpuyeckuii TOK. YCIIOBHS CYILECTBOBAHMSA 3JIEKTPUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
ITocTostHHBIN TOK.

Hanpsixenue. 3akon OMa Jyist yyacTKa LEMH.

ONEKTPUYECKOE  CONPOTUBIEHUE. YIENbHOE CONPOTUBJIEHHE BewlecTBa. IlocnegoBarenbHOE,
napajiesbHOe, CMELIAHHOE COEAMHEHUE ITPOBOJHUKOB.

Pabora snexTpudeckoro Toka. 3akoH Jlxoymns—Jlenna. MOIMIHOCTD IEKTPHIECKOTO TOKA.

ONEeKTPOIBIKYILAsl CHJIa W BHYTPEHHEE CONpPOTHUBICHHE HCTOYHHMKA TOKa. 3akoH Oma A MOMHOH
(3aMKHYTOI1) DIIeKTprIecKoi menu. KopoTkoe 3ampIkaHue.

ONeKTpOHHAsE MPOBOAMMOCTh TBEPABIX METAJIOB. 3aBHCUMOCTb CONPOTHBICHHS METasIoOB OT
TemIiiepaTypbl. CBepXIIpOBOUMOCTb.

ONeKTpUYeCKHi TOK B BaKkyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOcCTBeHHass M NPHUMECHAs NPOBOIMMOCTh MNONYNpoBOAHUKOB. CBoicTBa P—N-
nepexona. [lomynpoBoHUKOBBIE TPHOOPHI.

ONeKTpUYecKuii TOK B PacTBOpax M paciulaBax dSJCKTPOJIUTOB. DNEKTPOIUTHYECKAs AUCCOLMALUSL.
OnexTponus.

DneKkTpuUecKuil ToK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. Monuus. [1nazma.



TexHuueckue ycTpoicTBa M NMPaKTUUYECKOE NMPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP, PEOCTAT, UCTOUHUKH
TOKa, 3JIEKTpOHArpeBaTeNbHbIE MPUOOPHI, SJIEKTPOOCBETHTENbHBIE NPUOOPHI, TEPMOMETP COMPOTHBIICHHUS,
BaKyyMHBIH JTNOJI, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN O/, TabBaHUKA.

Jemoncmpayuu

N3mepenne cuiibl TOKa U HaIIpsHKEHUS.

3aBUCUMOCTH COMMPOTHUBJICHUA NWIMHAPUYCCKUX IPOBOJHHUKOB OT MQJIHHBI, IIJIOMIaAXW ITONCPCUHOIrO
CeueHHs M MaTepuaa.

CwMeranHoe coeTuHEHNe MTPOBOIHUKOB.

[Ipsimoe u3MepeHue aneKTpoABMKYyIIelH cuibl. KopoTkoe 3aMblkaHUE TajlbBaHUYECKOTO 3JIEMEHTa U
OLCHKAa BHYTPCHHET' O COIIPOTHUBJICHHA.

3aBUCHMOCTH COIMPOTHUBJICHHUA METAJUIOB OT TEMIICPATYPHI.

ITIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit 1 IpOBOAMMOCTD BO3yXa.

OIHOCTOPOHHSIS MPOBOJUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomaol

N3ydenune cMeIaHHOTO COEAMHEHUS PE3UCTOPOB.

I/I3MepeHHe SHCKTpOHBHX(YHIeﬁ CHJIbI UICTOYHHUKA TOKA 1 €r0 BHYTPCHHET' O COIIPOTHUBJICHHA.

Habmronenme snexTpoamnsa.

Me:xknpeaMeTHble CBSI3U

Nzydenune kypca ¢usuku 6a30Boro ypoBHs B 10 Kilacce OCYIIECTBIISIETCSA C YU4ETOM COICPKATEIbHBIX
MCXKIIPEAMETHBIX CBSI3eH C KypCaMn MaTEMAaTUKH, 6I/IO.HOI‘I/II/I, XHUMHH, reorpa(blzm N TEXHOJIOI'nu.

Medxcnpeomemmuule nonamus, CBI3aHHbBIE C N3Y9EHNEM METOJI0B HAYYHOTO TIO3HAHUWS: ABJIEHHE, HaYIHBIN
¢axr, TunoTe3a, Gpu3nUecKas BeIMYUHA, 3aKOH, TEOpHsl, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBaHKE, MOJIENb,
H3MEpeHHne.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHEHUH, JIMHelHas QyHKIUs, Tapadona, runepdona, ux rpaduku
W CBOICTBa, TPHUTOHOMETpHYECKHE (YHKIUU: CHUHYC, KOCHHYC, TaHI'CHC, KOTAHTE€HC, OCHOBHOC
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIUU Ha OCH KOOPIWHAT, CJIOKEHHE BEKTOPOB.

buonocua: mexaHwdeckoe IBWIKEHHE B JKUBOW Mpupone, AU(Qy3us, OCMOC, TEMIOOOMEH KHBBIX
OpPTaHU3MOB (BUBI TEILIONEPENayy, TEIUIOBOE PABHOBECHE), DIEKTPHUIECKUE SBJICHUS B KUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIeCTBa, CTPOSHHWE aTOMOB M MOIIEKYN, MOJb BEIIECTBA, MOJSPHAs
Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeN, JKUAKOCTEH HW Ta30B, DIEKTPUYECKHE CBOWCTBA METAJUIOB,
AIEKTPOIUTHYECKAS AUCCOLMAIINS, TaTbBaHIKA.

T'eoepagua: BaxxHOCTH BO3MIyXa, BETPHI, OApOMETP, TEPMOMETP.

Texuonozus: mpeoOpa3oBaHHE ABIKEHUIH C WCIOJIB30BAHHEM MEXAaHU3MOB, YUET TPEHHS B TEXHHUKE,
MTOJIIIMITHAKY, HWCIIONF30BAaHUE 3aKOHA COXpaHEHHS HWMIyJIhCa B TEXHHKE (pakera, BOIOMET U JpyTHe),
JBUTATENh BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBOW XONOAMIBHUK, KOHIUITUOHEDP, TEXHOJIOTHH
MONTy4eHMs] COBPEMEHHBIX  MaTepHalioB, B TOM 4YHCIe HAaHOMATepHANIOB, U  HAHOTEXHOIOTHH,
JNEKTpOCTaTHUeCKas  3alluTa,  3a3€MIIEHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIA  TIPHUHTED,
AJIEKTPOHATPEBATENbHbIE TPHUOOPHI, AIEKTPOOCBETUTEIBHBIE PUOOPEI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DineKTpoaHAMHKA

Tema 3. Macnummnoe none. INeKMpoOMazZHUMHAA UHOYKUUA

[ToctosiHHBIE MarHuThL. B3auMoaeiicTBue MOCTOSHHBIX MAarHUTOB. MarHuTHoe nojie. Bekrop MarHuTHOU
UHOyKOUU. [IpuHOMI Ccynepno3uuuMy MarHUTHBIX Mojied. JIMHMM MarHUTHOM uHAyKuuu. KapTuHa IuHUN
MarHUTHOW WHYKIIAW TIOJISI TIOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe mojie HMpOBOAHMKA ¢ TOKOoM. KapThHa NMHMM HMHIYKOUMUW MAarHUTHOTO MOJS JJIUHHOTO
NpsSIMOrO MPOBOJHUKA M 3aMKHYTOTO KOJBIEBOTO MPOBOJHUKA, KATYyMIKM ¢ TOokoM. OmnbiT Opcrena.
B3aumMonelicTBre MPOBOJHUKOB C TOKOM.



Cuna Amriepa, €€ MOILyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOAy/Ib U HampaBjeHHE. [[BUKeHNE 3apsKECHHON YaCTHUIBI B OJHOPOJTHOM MarHUTHOM
niosnie. Pabora cuibl Jlopenia.

SBnenue snekTpoMarHUuTHONM WHAYKUMH. [[OTOK BEeKTOpa MAarHUTHON WHAYKIHMH. DJIEKTPOJBHKYILAS
cuiia UHAYKIKU. 3aKOH 3JIEKTpOMarHuTHOM uHykiuu dapanes.

BuxpeBoe snekTpuueckoe moiie. DJISKTPOABUXKYIAS CHJa MHAYKIIMHA B TPOBOJHHUKE, IBUXKYIIEMCS
MOCTYIATEIHHO B OTHOPOITHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBIEHUE CAMOMHIYKITUU. DICKTPOABUKYIIAS CHUIa CAMOUHIYKIIHH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DNIEKTPOMArHUTHOE TOJIE.

Texaudeckne yCTpOHCTBA M MPAKTUUECKOE NPUMEHEHHE: TOCTOSHHBIE MATHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOABUTATENh, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TIEYb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE DIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JInHnY MHAYKIMA MAarHATHOTO TIOJSI.

B3aumonelicTBue AByX IPOBOJHUKOB C TOKOM.

Cuta Amtepa.

HeticrBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIUTA.

SIBnenue 3eKTPOMAarHUTHON WHTYKITHH.

IIpaBuno Jlenua.

3aBUCUMOCTB JIEKTPOIBIDKYIIEH CHIIBI MHIYKITUHA OT CKOPOCTH M3MEHEHUSI MATHUTHOTO ITOTOKA.

SIBiieHrE CAMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

W3yyeHne MaraHuTHOTO NOJISL KATYIIKU C TOKOM.

HccnenoBanve NeiCTBUS MOCTOSHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABIEHUS 3JEKTPOMAarHUTHOW HHIYKIUY.

Paznen 5. KoneGanusi 4 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KOJIEOAHUA

Konebarensnas cucrema. CBoOomHBIE MexaHmdeckne konebanus. ['apMonndeckne konedanus. [lepuon,
gacTtoTra, amruiuTyna W (aza komedanwmid. [lpyKuHHBIH MasTHUK. MaTeMaTWdecKWii MasTHHK. YpaBHEHUE
rapMOHHYECKHX Konebanuil. [IpeBpalienne sHeprun Ipu rapMOHUYECKUX KOINEOaHUsAX.

KoneGarensuprii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJIEOAaHWS B HICAIBHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJOTHs MEXKIy MEXaHHYECKIMH U AJIEKTPOMArHUTHEIME KojebaHusMu. @opmyna Tomcona. 3akoH
COXpaHEHMsI SHEPTUHU B UICATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroIUX KONeOAHUAX. BBIHYXKICHHBIE MexaHWdecKue KoneOaHus. Pesonanc.
BeIHy)XI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

ITepemennsiil Tok. CUHYCOMAANBHBIN TEPEMEHHBINA TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYJHOE U
JEUCTBYIOLIEE 3HAUCHNE CUJIBI TOKA U HANIPSDKEHMUS.

Tpancdopmatop. IIponsBoacTBo, nepegada U MOTpeOIEHHE INEKTPUIECKOH SHEPIUU. DKOIOTHYECKUE
PUCKM TPU NPOU3BOACTBE 3IEKTpodHepruu. KynbTypa HCHOIB30BAHHUS 3JIEKTPOSHEPIHMH B IIOBCEIHEBHOM
KHU3HH.

TexHuueckne YCTpOHCTBA W MNPAKTHYECKOE TNPUMEHEHHE: DSJIEKTPHUUYECKHMH 3BOHOK, T'€HEpaTop
MEpEMEHHOI0 TOKA, JITHUHU 3JIeKTporepenay.

Lemoncmpayuu

HccnenoBanue napaMerpoB KosebaTeNbHON CUCTeMbl (IPYKUHHBIA WIM MaTEMAaTHUECKUN MasiTHUK).

Habmronenue 3aTyxaroommx KoneOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJICOaHUIA.



Habnronenue pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIEC KOICOaHHUS.

OcuumnorpaMmbl  (3aBUCHMOCTH CHJIBI TOKA M HANpsDKEHHUS OT BPEMEHH) AJS 3JIEKTPOMAarHUTHBIX
KonebaHui.

Pe3zonanc npu nocnenoBaTeNbHOM COETMHEHUH PE3UCTOPA, KaTYIIKH MHIYKTUBHOCTH U KOHAEHCATOpA.

Mopens TMHUY 3IEKTPOIIEPENAYH.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

HccnenoBanre 3aBUCHMOCTH NIEPHO/Ia MAIIBIX KOJIEOAHWH rpy3a Ha HUTH OT JUIMHBI HUTH B Macchl Tpy3a.

HccnenoBanne nepeMeHHOro Toka B II€TIM M3 MOCIIEN0BATENbHO COEANHEHHBIX KOHEHCATOpa, KaTYIIKH
U pe3ucropa.

Tema 2. Mexanuueckue u 3neKmpoMazHumnble 60J1Hbl

MexaHnndeckue BOJHBI, ycloBHs pacrpoctpaHeHus. Ilepuoa. CKOpocTh pachpocTpaHEHHsS M JIJIHHA
BorHBL. [lonepeunslie u npojonsHbIe BOMHBL. MHTepdepenius u audpakuns MEXaHHIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. ['poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

SHGKTpOMaI‘HI/ITHLIe BOJHBIL. Y CJIOBHUSA N3JIYYCHUA DJICKTPOMArHUTHBIX BOJIH. Bzaumnuas OpUCHTalUA
BekTopoB E, B, V B anekTpomarauTHO# BogHe. CBONWCTBA AJIEKTPOMArHUTHBIX BOJH: OTPayKEHHE, MTPEIOMIIEHNE,
nossipusanyst, audpakmus, naTepdepenius. CKOpocTh 3JIEKTPOMarHUTHBIX BOJH.

Ixana OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHMTHBIX BOJIH B TEXHUKE U 6BITy.

ITpunIMIIBI paIUOCBSI3U U TeNEeBUICHUS. Painonokanus.

DNEeKTPOMarHUTHOE 3arPsA3HEHUE OKPYIKAIOIIEH CPEIbI.

Texangeckne yCTpOfICTBa 1 MMPAKTUYCCKOC NMPUMEHCHHUE: MY3bIKAJIbHBIC MHCTPYMCHTEI, YJIbTpPa3ByKOBast
JIMarHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paauonpuéMHIK, TEICBU30p, aHTeHHa, TejiedoH, CBU-neup.

Jemoncmpayuu

O6pazoBaHue U pacpoCTpaHEHHE MOMEPEYHBIX U MPOJOIHHBIX BOJIH.

Kone6umromeecs Ten0 Kak HICTOYHUK 3BYKA.

Habmonenne oTpaskeHUs U PEIOMITEHIS] MEXaHIYECKUX BOJH.

Hab6monenne naTepdepeHINy 1 tudpakind MEXaHMIECKIX BOJTH.

3BYKOBOI pe30HAHC.

Habmronenme cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYIOM W YaCTOTOW KOJIeOaHHH.

UccrnenoBanne CBOWCTB JJEKTPOMAarHUTHBIX BOJIH: OTpPaKeHHWE, NPEIOMIIEHWE, TOJsIpr3anus,
mudpakmysi, HHTEpQEepeHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHeliHOE pacnpocTpaHEHHE CBETa B OOHOPOIHOH cpexe. JIyu cBera.
TodeuyHblii HICTOUHHK CBETA.

OtpakeHHe cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakxeHMi B TUIOCKOM 3epKaJle.

[Ipenomnenne cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHEIN TMOKa3aTens mpeiaomieHus. [lomHoe
BHyTpEHHee oTpakeHue. [IpeenpHbIi yron MoTHOTO BHYTPEHHET O OTPaXKESHHUS.

Hucnepcus cera. CIoXHEBIA cocTaB Oenoro cBera. LBer.

Cobupatomme u paccenBamomue JUH3BL. ToHkas nuH3a. DOKYCHOE pACCTOSHWUE W OINTHYECKas CHia
ToHKOH JH3BL. [locTpoeHne n3o0pakeHuit B COOMPAIONINX U PACCEUBAIOIINX JTMH3aX. DOpMyIia TOHKOH JIMH3HI.
VBenmmueHnne, 1aBaeMoe JIMH30M.

[Ipenenb npUMEHNMOCTH TEOMETPUIECKON ONTHKHY.

BomuoBas ontuka. WaTepdepenmus cBera. KorepeHTHbIE WCTOYHHKH. YCIOBUS HAOIIOJCHUS
MaKCHUMYMOB ¥ MUHIMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHIKOB.

Hudpaxmus csera. dudpakumoHHas pemérka. YcioBue HAONIOJAEHUS TIIAaBHBIX MAaKCHUMYMOB IIpH
MaJIeHU MOHOXPOMATHIECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Nonspuzarus cBera.

TexHuueckne yCTpOMCTBa M NPAKTUYECKOE MPHUMEHEHHE: OYKH, JIyna, (oToamnmnapar, HpOSKIHOHHBINA
anmapar, MUKpPOCKOII, TEJIECKOIl, BOJIOKOHHAS ONTHKA, TU(PPAKLIUOHHAS PELIETKA, TOJSIPOU.

Lemoncmpayuu



[IpsamonuneiiHOE pacipocTpaHeHue, OTpaXKeHUE U penomiieHne cBera. OnTrHueckre mpruoophl.
[lonmHOE BHYTpEeHHEE OTpaxkeHne. Mojienb CBETOBOIA.
HccnenoBanue cBoiCTB M300pakeHHUH B JIMH3aX.

Monenn MUKpOCKOMNa, TEeIecKomna.

Habnronenue nnrepdepeHyn cpera.

HaGmonenue nudpakiuu ceera.

HaGionenue qucnepcun cBeTa.

[TomyueHue criekTpa ¢ MOMOILBIO TPU3MBL.

[Nony4enue cnekTpa ¢ MOMOUIBIO JUPPAKIUOHHON PEIIETKH.
Habnronenue nonspuszanum ceera.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomal
N3mepenne nokasaTess MpenoMIIEHUS CTEKIa.
HWccnenoBanne cBONCTB N300paKEHUM B TMH3AX.
HaGiroeHue qucnepcuu cBeTa.

Pa3znen 6. OcHOBBI clIeNMATbHON TEOPUH OTHOCUTEIbHOCTH

I'panuubl  DpUMEHMMOCTHM — KJIACCHYECKOM — MexaHuku.  Ilocrynarel  cnenquajibHOM — TEOpUU
OTHOCHUTENBHOCTH: WHBApHAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, MPHHIMI OTHOCHTEIbHOCTH
OiHImTEHA.

OTHOCUTENHFHOCTH OJJHOBPEMEHHOCTH. 3aMeJIEHNEe BPEMEHH U COKpAIIeHN e JJIUHEI.

OHeprus ¥ UMITYJIbC PENITHBUCTCKOW YaCTHIIBL.

CBs13p Macchl ¢ HHEPTHEN U UMITYJIbCOM PENSTUBUCTCKON YaCTHIBL. DHEPTHS MTOKOSI.

Paznen 7. KpanToBas ¢puszuka

Tema 1. Inemenmol K6anmoeoi onmuKu

®dotonbl. Popmyiia [lnanka cBsA3M 3HEPruu (GOTOHA C €ro YaCTOTON. DHEPIrHsl U UMITYIIbC (OTOHA.

OtkpeiTe u uccnenopanue Gororddekxra. Onbiter A. I'. Ctonerora. 3akoHbl GoToaddekra. YpaBHEHHE
Oiinmreiina g porosddexra. «KpacHas rpanuiiay dhorodddexra.

Hapnenwne ceera. OneiThl I1. H. JIeOenena.

XHUMHYECKOE IECTBUE CBETA.

TexHndeckne ycTpoiicTBa W TPAKTHYECKOE MpPUMEHEHHe: (POTO3JIEMEHT, (HOTONATUHK, CONHEYHAS
OaTapes, CBETOIHOI.

Jemoncmpayuu

®otoa ekt Ha ycTaHOBKE C ITMTHKOBO TUIACTHHOM.

HccnenoBanme 3ak0HOB BHEMIHET0 GoTodddexra.

Ceeroauog.

Conuednas Oatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdhopaa no paccesauto o -yactuil. [lmanerapHas Monenb atoma.
[Mocrynater bopa. Uznydenne u mormnomierne (OTOHOB MPH ITEpPEexojie aToMa C OJHOTO YPOBHS DHEPTUU Ha
npyroi. Bunpl cektpoB. CiekTp ypOBHEN 3HEPruU aToMa BOJOPOA.

Bonnossie cBoiicTBa yactuil. Boiael ne bpoiinsa. KopnyckynspHO-BOIHOBOH Ayanu3M.

CIIOHTaHHOE U BHIHYXXJIEHHOE H3ITydeHHE.

TexHuyeckne ycTpoicTBa W MPAKTHYECKOE MPUMEHEHUE: CIIEKTPANbHBIN aHanu3 (CIIEKTPOCKOIT), Ja3ep,
KBaHTOBBI KOMIIBIOTED.

Lemoncmpayuu

Mognens ombita Pesepdopaa.

Omnpenenenye AIMHBI BOJHBI J1a3epa.

Habmronenue nuHeiyaThIX CIEKTPOB U3TyYECHUSI.

Jlazep.



Yuenuueckuii skcnepumenm, nabopamoprule pabomat

HaGiroienue muHeHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIepUMEHTHI, JT0Ka3bIBAaIOIINE CIOXKHOCTh CTpOeHMs sAnpa. OTKpBITHE pPaTuOaKTHUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio coctaBa paguoakTHBHOro wu3mydenus. CBoiictBa anbda-, Oera-, ramma-
n3ny4yeHus. BnusHue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHa M HeWTpoHa. Hykinonnas mogens siapa [eitzenOepra—lBanenko. 3apsin sijpa.
Maccooe uucio sapa. M3oromnst.

Anbda-pacnaa. DJICKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3nydenue. 3aKoH paJrioaKTUBHOIO
pacnaza.

DHeprus CBsI3U HYKJIOHOB B sape. SnepHbie cuitbl. Jled ekt Macchl sipa.

SnepHble peakuuu. [lenenue u cuHTe3 SAEp.

SAnepubiii  peaktop. TepmosiepHblid cuHTe3. [IpoOneMbl W TEPCHEKTHBBI SICPHOW HHEPreTHUKU.
OKOJIOTUYECKHUE ACTIEKTHI SJIEPHON SHEPTeTUKH.

OneMeHTapHble yacTUIbl. OTKPBITHE TTO3UTPOHA.

Mero/bl HaOIFOIEHHUS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIE B3aUMOICHCTBUS. EMUHCTBO (hU3NIECKON KapTHHBI MUPA.

TexHuueckne ycCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHE: AO3MMETp, KaMmepa BuibcoHa, sIepHBINA
peakTop, aToMHast bomMoa.

Jemoncmpayuu

CuéTynK MOHM3HUPYIONIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuol

HccnenoBanne TpexkoB yacTHIl (110 TOTOBBIM (oTorpadusim).

Paznen 8. DineMeHTHI acCTPOHOMIHU M ACTPOPU3UKH

Oransl pa3BUTHsI aCTPOHOMUH. [IprKiTanHoe M1 MEPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMUH.

Bun 3Bé3qaoro Heba. Co3pe3ausi, sipKue 3BE3IbI, TNIAHETHI, UX BUANMOC JIBH)KCHHC.

ConHedHas cucteMa.

Comame. ComHeyHast akTHBHOCTh. Mcrounwmk »sHeprun ComHna u 3BE3A. 3BE3ABI, WX OCHOBHEIC
XapaKTepUCTUKA. Jnarpamma «CIeKTpambHBIA KJIacC — CBETHMOCTHY». 3BE3IBI IJIaBHOW IOCIEAOBATEINBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY UIA 3BE3] TJIABHOW ITOCIIEOBAaTENbHOCTA. BHyTpeHHee cTpoeHue 3BE3 M.
CoBpeMeHHBIE TIPEACTABIICHHS O TIPOUCXOXKIEHUH U 3Bomonry CONHIIA U 3BE3/1. DTaITbl KU3HU 3BE3.

Muneunsiit [lyte — Hama ["amaktuka. [lomoxxenne u memxenne Comana B I'amaxtuke. THITBI ramakTHk.
Panmnoranaktvuku u kBazapsl. YEpHBIE ABIPHI B SApaX rajlakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa60ma. Paz0oeranne ranaktuk. Teopust bombmmoro B3psiBa.
PenukroBoe uznyyenue.

Macmrabnaas cTpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOieMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

HaGmomennst HEBOOPYXEHHBIM TJIA30M C HCIONB30BAHUEM KOMITBIOTEPHBIX MPIIIOKEHUH s
OIIpENeNeHnsT TIONOKEHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE co3Be3qusi CeBepHOro
MOy IApHS U SIPKHUE 3BE3IBI.

Hab6monenus B treneckon Jlynsl, maner, Mieunoro [lyTu.

Oo0o0maromee NOBTOpeHUE

Ponb ¢u3ukm M acTpOHOMHM B 3KOHOMHUYECKOW, TEXHOJIOTHYECKOW, COIMAIIHOW M ATHYECKOU cdepax
JeSITETbHOCTH YelIOBEKa, POJIb U MeCTO (DM3MKH M aCTPOHOMHH B COBPEMEHHOW HAyYHOH KapTHHE MHpa, POib
¢m3nueckoil Teopur B (POPMHUPOBAHWH TPENCTABICHUNA O (PU3MUECKOW KapTHHE MHUpa, MeCTO (hHM3muecKon
KapTHHBI MHpa B O0ILEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOIE.

MesknpenMeTHble CBSI3H



Nzydenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce OCYIIECTBIISIETCS C YYETOM COJEpKATCIBHBIX
MEKIIPEIMETHBIX CBS3€H C KypcaMy MaTEeMaTUKH, OMOJIOTUHU, XUMUH, reorpaduy U TEXHOJIOTHH.

Mesicnpeomemuvle noHsamusi, CBI3aHHBIC C M3YYCHUEM METOJIOB HAyYHOI'O TIO3HAHHUS: SIBJICHUE, HAYUHBIH
(akr, runoresza, pusnyueckas BeIMYMHA, 3aKOH, TEOPHS, HAONIOJICHHE, SKCIICPUMEHT, MOJICTTMPOBAHKE, MOJICID,
HU3MEpEHUE.

Mamemamuka: pelieHHUE CUCTEMbl YPaBHCHUN, TPUTOHOMETPUYECKHE (YHKIIMH: CHUHYC, KOCHUHYC,
TaHT€HC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IIPOSKIIMU HA OCH KOOPJIUHAT,
CIIOKEHUE BEKTOPOB, IPOU3BOAHBIC DJICMEHTAPHBIX (DYHKIMH, TNPU3HAKA TOAO0OUS TPEYrOIbHHUKOB,
OIpeNeNICHN e TUIOIAN IUIOCKUX (GUryp U 00bEMa Tell.

buonocus: snekTpudecKue SBJICHUS B JKMBOM NPHPOJE, KOJeOaTelIbHbIC NBUKCHUS B JKUBOW MPUPOJIE,
ONITUYECKUE SABJICHUS B )KUBOU IIPUPOJIE, ACHCTBUE pauaIlii Ha )KUBBIC OPTaHU3MEIL.

Xumus: CTpOeHHME aTOMOB M MOJEKYJ, KpUCTajuIMuecKas CTPYKTypa TBEPABIX TE, MEXaHU3MBbI
00pa30BaHuUsl KPUCTAJUIMIESCKON PEIIETKH, CIIEKTPAILHBIN aHAIHN3.

leoepagpus: MarHUTHBIC TIONMOCa 3€MJIM, 3aJIGKM MArHUTHBIX Py, (GOTOCHEMKA 3€MHOM MOBEPXHOCTH,
NpeJCKa3aHue 3eMJIETPSICEHUM.

Texnonoeus: TUHUM JIEKTPOIIEpead, TEHEPATOP MEPEMEHHOT'0 TOKA, dJIEKTPOABUTATENb, HHIYKIIMOHHAS
neYb, pajap, paauoNpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBU-neub, NpPOCKIMOHHBIN ammapar,
BOJIOKOHHAS ONITHKA, COJTHETHAS Oatapes.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHHSA IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenne yueOHOro npenmera «POu3nKka» Ha ypoBHE CpeAHEro olmiero oopa3zoBanus (6a30BbIi YPOBEHB)
JIOJDKHO ~ OOECIIeUWTh  JIOCTH)KEHHE  CIIEAYIOINX  JINYHOCTHBIX, METAlpeIMETHBIX W  IPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

JIMMHOCTHBIE PE3YJbTATDBI

JImuHOCTHBIE pe3yabTAaThl OCBOCHHS ydeOHOro mpeaMera «Du3ukay JOMKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTh  OOYYAIONIMXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH IMO3WIMEH JHYHOCTH,
CHCTEMOM  IEHHOCTHBIX  OpPHCHTAIMH, TO3UTUBHBIX BHYTPEHHUX  YOCXKJICHHH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, PaclIipPEHHE KU3HEHHOTO OMBITA U OIBITA JICITEILHOCTH B
MpoIlecce peaau3aiui OCHOBHBIX HATPABICHUN BOCIIUTATEIHLHOM JIESITENEHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOT0 BOCIIUTAHMS :

c(OPMHUPOBAHHOCTh T'PAKIAHCKON TO3UIMH O0YYAIOMIErocss KaK aKTUBHOI'O W OTBETCTBEHHOTO 4YJieHA
POCCHIICKOTO 00IIIeCTBA;

MPHHATHE TPAJAUIMOHHBIX O0LIEYENOBEYECKAX TYMAHUCTHUSCKUX M IEMOKPATHUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATENLHOCTh B MHTEPECAX TPaXKIAHCKOrO OOINECTBA, Y4acTBOBATh B
CaMOYIPaBICHUU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHUE B3aUMOJICHCTBOBATh C COIHATHHBIMH WHCTUTYTAMH B COOTBETCTBUU € HX (QYHKIHSIMH W
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHHTAPHOU M BOJIOHTEPCKON JACATEIHLHOCTH;

2) MaTPpUOTHYECKOT0 BOCITUTAHMSI:

c(OPMUPOBAHHOCTH POCCHUICKOMN IPaXKAAHCKON MJICHTUYHOCTH, MATPHOTH3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYIaPCTBEHHBIM CHMBOJIAM, JIOCTYDKECHUSIM POCCHICKHUX YIEHBIX B 007aCTH
(U3HKH ¥ TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBE/ICHHU SI;

CHOCOOHOCTh OIIEHWBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUESHTHPYSCh Ha MOPAaJIbHO-
HPaBCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCIIE B JISITEILHOCTH YYEHOTO;

OCO3HAHUE JTUYHOTO BKJIAJIA B IIOCTPOCHUE YCTOHYHBOT'O OYIYIIIEro;



4) 3¢TeTM4eCKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIOYAsl CTETUKY HAyYHOI'O TBOPYECTBA, MPUCYLIETO (H3MYCSCKON
HayKe;

5) TpyaoBOro BocnuTAHMS:

MHTEpeC K pa3IndHbIM chepam npodhecCHOHATbHON ACITEILHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (DU3UKOI 1
TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BhIOOp Oynymiei mpodeccHu W pearu30BHIBAaTh COOCTBEHHBIE
’KM3HCHHBIC ITaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO U caMOOOPA30BaHMIO B OOJIACTH (M3UKH Ha MPOTSHKEHUH
BCEH JKU3HU;

6) 9K0JIOrM4ecKOro BOCIIMTAHMS:

chopMHPOBAHHOCTD JKOJOTMYECKON KYJIBTYpPbI, OCO3HAHHE TIIO0ATBHOIO XapaKTepa 3KOIOTMYECKHX
npobiiem;

IUIAaHUPOBAHUE M OCYLIECTBIICHUE JEUCTBUA B OKpYXKalOUIEH Cpele Ha OCHOBE 3HAaHUA Lienei
YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA,;

paciIMpeHne ObITa JASSITEIbHOCTH IKOJIOTHYECKOH HAIIPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUHN 110
¢dusuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSI:

chopMHPOBAHHOCTh ~ MHPOBO33PECHUS,  COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  pPa3BHTHS
(pm3nyuecKoi HAyKH;

OCO3HAHME IIEHHOCTH HAYYHOW IEeATeIbHOCTH, TOTOBHOCTh B ITpoIlecce U3y4eHHs (DU3HUKU OCYIIECTBIISAThH
MPOEKTHYIO U HCCIICNOBATENBCKYIO ICITEIbHOCTD HHANBHIYAILHO U B TPYIITIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEpPcATbHbIE YUeOHbIE TelicTBUS
ba3oBble Jorudeckue aeiicTBusi:

CaMOCTOSATEITHHO (POPMYIUPOBATH M aKTYaTU3UPOBATH MMPOOIEMY, pacCCMaTPUBAThL €€ BCECTOPOHHE;

OTIPEICIIATD IIETH ACATCILHOCTH, 3aaBaTh apaMeTPhl U KPUTEPHUH UX JOCTIKCHHUSI;

BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMATPUBACMBIX (DM3MIECKHUX SBIICHUSX;

pa3pabaTeiBaTh IUIAH pEIIeHHs MpOOJNIeMBI C YYETOM aHalmM3a WMEIOIMXCS MaTepHAIbHBIX M|
HeMaTepHAIBHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B IESTEIFHOCTD, OIEHUBATH COOTBETCTBHE PE3YIHTATOB IIEJISIM, OIIEHUBATH PUCKH
IMOCEACTBHH NEITCIIBHOCTH,

KOOPJAWHUPOBATh W BBHIMONHITH pabOTy B YCIOBHSX PeajbHOr0, BUPTYAIBHOTO W KOMOHMHHPOBAHHOTO
B3aNMOJCHCTBHS,

Pa3BHUBATh KPEATHBHOE MEIIIICHNE TIPY PEIISHUH KU3HEHHBIX TIPOOIIeM.
ba3oBble ucciiegoBarelbCcKue AeiiCTBHSI

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMA MTOHITHAMHA M METOJAMH (PU3UIECKON HAYKH;

BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEOBATENHCKOW M TPOEKTHOW MJeATeThHOCTH B 007acTH (U3HKH,
CHOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TIIOMCKY METOIOB pemIeHHus 3amad  (U3NIeCKOTro
CoJiepKaHus, TPUMEHEHHUIO Pa3InIHBIX METOIO0B TTO3HAHNUS,

BIIAJIETh BUJAMH JIESTEIFHOCTH TI0 IMOIYYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETAINH, TPeoOpa3OBaHHIO U
MIPUMEHEHHUIO B Pa3lIUYHBIX YY€OHBIX CHTYalMsIX, B TOM YHCIE MPU CO3TaHUU YICOHBIX MPOCKTOB B OOJIACTH
¢buzukwy;

BBISIBIISITh TPUYMHHO-CIENCTBEHHBIC CBS3M W aKTyallM3WpOBaTh 3a/ady, BBIIBHTaTh THIOTE3y €&
pelIeHus, HaXOAUTh apTYMEHTHI IS JOKA3aTeNbCTBA CBOMX YTBEPXKACHUH, 3a/laBaTh MapaMeTphl H KPUTEPHH
penieHus;

AHAJM3UPOBATh IOJMYYEHHBIE B XOJE PEIICHUS 3aJaydl pe3yJbTaTbl, KPUTHUUECKU OLEHUBATH HUX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;



CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 33aJlayd B 00pa30BaTEILHOW JEATEIILHOCTH, B TOM YHCJC IPU
M3Y4YCHUU (DU3UKH;

JIaBATh OI[CHKY HOBBIM CHUTYAaIIUSIM, OLICHUBAThH MPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCHUTD 3HAHUS N0 (PU3UKE B IPAKTUYECKYIO 00JIaCTh KU3HENCATCIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIACTEH;

BBIIBUTAaTb HOBBIC UACHU, IIPEAJIaraTb OPUTrnHAJIBHBIC ITOAXO0/Abl U PCIICHU S,

CTaBUTH HpO6J'I€MI)I 1 3ala4y, JOITYCKAIOMHUC aJIbTCPHATUBHBIC PECHICHU .

Pa6oTa ¢ nunopmanueii:

BJIaJICTb HAaBBIKAMU ITOJIYUCHHUA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘IGCKOI‘O COACPKAHUA U3 UCTOYHHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIBHO OCYIIIECTBIISAThH IMOMCK, aHAJIN3, CUCTEMATH3AIMI0 U WHTEPIIPETAI[NI0 HH(DOPMAIIUK Pa3InIHbIX
BUJIOB ¥ (DOPM TIpeICTaBICHMUS;

OLICHUBATH JIOCTOBEPHOCTh MH()OPMAITUH;

HCIIOJIB30BaTh CpPEACTBA I/IH(l)OpMaIlI/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pPEeHICHNU
KOrHUTHUBHBIX, KOMMYHHUKATHBHBIX MW OpPTraHHU3allMOHHBLIX 3aJad C COGJ]IOI[CHI/IGM Tpe6OBaHI/H\/'I OPTrOHOMUKH,
TEXHUKHU 0€30MaCHOCTH, TUTHUEHBI, PeCypcocOepekeHus], TPABOBBIX M STHYECKUX HOPM, HOPM WH(POPMAITMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOr0 COACPKAHMS B pa3iu4HbIX (opMarax ¢ yu€ToM Ha3HAYCHHS
WH(POPMAITUH U [IEIEBOH ayJUTOPUH, BEIOHpAsi ONTUMAIBHYIO (OPMY MPEJICTABICHHS U BU3yaIH3aIlnu.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIe AeiiCTBUS:

OCYILECTBIIATH OOIIEHHE Ha YPOKaxX (PU3UKU M BO BHE-YPOUHOU JEITEIbHOCTH;

pacriodHaBaTh MPEANOCHIIIKN KOH(i).HI/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaTh KOHq)HI/IKTBI;

Pa3BEPHYTO U JIOTUIHO W3JIAraTh CBOIO TOUKY 3PEHUS C UCIOIE30BAHNEM SI3LIKOBBIX CPEJICTB;

MMOHUMATb ¥ MCTIOJIb30BaTh MPENMYIIIeCTBa KOMaHIHOW U MHANBUYATHHON pabOTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX NEHCTBHI ¢ y4éroM OOIIMX MHTEPECOB U BO3MOKHOCTCH
Ka)KJIOTO YJIeHa KOJUIEKTUBA;

MPUHUMATH IET1 COBMECTHON MeATeIbHOCTH, OpraHM30BBIBATh M KOOPAUHHUPOBATH NEHCTBHS MO e
TOCTIPKCHUIO: COCTaBIIATh IUTAaH JCHCTBUM, pacIpPENeliaTh POJIM C y4ETOM MHEHUH YYaCTHHKOB, OOCYKIATh
pe3yabTaThl COBMECTHOM palOTHI;

OLIEHWBATh KayecTBO CBOEr0 BKIAJa W KaKIOrO0 YYaCTHHKAa KOMAaHIbl B OONIMI pe3ylbTaT IIo
pa3pabOTaHHBIM KPHUTEPHSIM;

MpeuIaraTh HOBBIE MPOEKTHI, OIEHWBATHh WAEW C TO3WIIMKA HOBH3HBI, OPUTHHAIBHOCTH, MPAKTUIECKOM
3HAYUMOCTH;

OCYIIIECTBIIATH MMO3UTHBHOE CTPATETHIECKOE ITOBEIEHUE B PA3IMYHBIX CUTYAIUSIX, TIPOSIBIATH TBOPIECTBO
1 BooOpaskeHHE, OBITh MHUIINATHBHEIM.

PerynsiTuBHBIE YHUBeEpPcAJIbHbIE Y4eOHbIe AeiicTBUS
Camoopranusauus:
CaMOCTOSTEIBHO OCYILECTBISATh ITO3HABATEIBHYIO NEATENbHOCTh B 00JacTH (U3MKH M ACTPOHOMUH,
BBISBJISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEIBHO COCTABJIATH IJIAaH PEIICHUS PAacu€THBIX M KAadeCTBEHHBIX 3alad, IJIaH BBIIOTHEHHS
MPAKTUYECKON pabOThI C yIETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUH;
JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;
pacimpsATh paMKH y4eOHOT 0 ITpeaMeTa Ha OCHOBE JIMYHBIX NMPEAIOYTEeHUH];
JieniaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATH €ro, OpaTh Ha cedsl OTBETCTBEHHOCTD 33 PELICHUE;
OLIEHUBATh NPHUOOPETEHHBIH OIBIT;
coco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYIULMU B 0071acTH (U3UKH, TOCTOSHHO MOBBIIATH
CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHATbHBIN HHTEIJICKT:



JIaBaTh OIICHKY HOBBIM CHUTYyaIlUsM, BHOCUTH KOPPEKTHBBI B JEATEILHOCTH, OICHHBATh COOTBETCTBHUE
PE3yIBTATOB TEISAM;

BIIAQJICTh HABBIKAMU II03HABATCNLHOW peICKCHMM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUH U
MBICITUTEITLHBIX TPOIIECCOB, UX PE3yIbTATOB U OCHOBAHUI;

HCIIONB30BaTh MPUEMBI pe(hIICKCHH TSI OIICHKH CUTYalluH, BBIOOPa BEPHOT'O PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKCHUIO;

MPUHUMATh MOTUBBI X apTYMEHTBI IPYTHX IIPH aHAJIN3€ PE3YJIBTATOB JEATELHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEIOCTATKH M IOCTOUHCTBA;

MPUHUMATh MOTUBBI X apTYMEHTHI IPYTHX IIPH aHAJIN3€ PE3YJIBTATOB JIEATEILHOCTH;

MpU3HaBaTh CBOE MPABO U MPaBO JIPYTHX Ha OIIMOKU.

B mporiecce MOCTHKEHUS JUYHOCTHBIX PE3YJIETATOB OCBOCHHUS MPOrpaMMbl MO (DU3HMKE U YpOBHS
cpenHero obOmero oOpa3oBaHHs Yy OOyYarOImMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIA  WHTENJIEKT,
MpeAroNaralonmi cOpMHUPOBAHHOCTb:

CaMOCO3HAHMsS, BKJIFOYAIOIIEr0 CHOCOOHOCTh IOHUMATh CBOE OMOIMOHAIBHOE COCTOSHHE, BHJIEThH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIIMOHAIILHON C(ephl, ObITh YBEPEHHBIM B Ce0€;

CaMOpETyJIUPOBaHUs, BKIIFOUAIOIIEr0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh AJaNTHPOBATHCS K SMOIMOHAJIBHBIM HM3MEHECHHUSM U MPOSBISITH TMOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHUE K JOCTIIKCHHMIO IIEIM M YCIEXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JICHCTBOBATh UCXO/IS U3 CBOMX BO3MOMKHOCTEH;

SMIIATHH, BKIIIOYAIONICH CITOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE JAPYIMX, YUYUTBHIBATH €ro
MIPH OCYIIECTBICHUH OOIIEHMsI, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOUAIONIMX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHHUS C JIPYTHMMH JIFOJBMH,
3a00THUTHCS, MMPOSBIIATH HHTEPEC U Pa3peniaTh KOHMIUKTEHL.

HPEAMETHBIE PE3YJIBTATHBI

K konmy oOydenuss B 10 kJjacce mpeJMETHBIE Pe3yNbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPaXKaTh
c(hOpMHPOBAHHOCTH Y O0YUJAIOIINXCS YMCHHM:

JeMOHCTPUPOBaTh HAa TpUMeEpax poib W MecTo (U3UKU B (HOPMUPOBAHMM COBPEMEHHOW HAay4HOU
KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJIOTHUH, B TPAKTUUECKON IEATEIbHOCTH JIIO/IEeH;

YYUTHIBAaTh TPAHWUIBI TPUMEHEHHWS W3YYEHHBIX (U3WYECKMX MOJENeld: MaTephalbHas TOUKa,
WHEepUHaabHasl cHCTeMa OTcu€Ta, abCOMIOTHO TBEPIOE TENO, WACANbHBIA Tra3, MOJAETH CTPOCHHS Ta3o0B,
KUAKOCTEH 1 TBEPJBIX TN, TOUEUHBIH SJIEKTPUIECKUAN 3apsi IPH pelIeHI N (PU3MIecKiX 3a/1ad;

pacrio3HaBaTth (pU3NUYECKUE SBIEHUS (TIPOIECCHI) W OOBACHATHP MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYIISIPHO-KHHETHYECKOM TEOpUH CTPOCHHS BEIIeCTBA W JJIEKTPOJMHAMHKH: pPaBHOMEpPHOE U
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE ABMKEHNE, CBOOOIHOE TaZieHUe Tell, IBIKEHHE TI0 OKPYKHOCTH, WHEPITHUS,
B3amMojeicTBre Ten, Muddy3usi, OpOyHOBCKOE IBIKEHHE, CTPOCHUE JKAIKOCTEH W TBEPIBIX Tell, U3MEHEHUE
0o0bpéMa Ten mpH HarpeBaHWHU (OXJIAXICHUH), TEIUIOBOE paBHOBECHE, HMCHapeHHe, KOHACHCAIWs, IIJIaBIICHHE,
KpUCTAIUTH3AIIHSI, KATICHHE, BIIAYXHOCTh BO3/yXa, MOBHIIIEHUE JABICHNS Ta3a MPH €ro HarpeBaHUH B 3aKPHITOM
cocyne, CBA3b MEXKIy MapaMeTpaMé COCTOSHHS Ta3a B H30MpOIleccax, JJIEKTPHU3AIHsS Tel, B3aWMOIEHCTBHE
3apsIoB;

OIMCHIBATh MEXaHUYECKOE JIBIKEHHWE, WCIONb3ys (DM3WYECKHe BEIUYWHBI: KOOpIWHATA, IIyTh,
MepeMeleHrne, CKOpPOCTh, YCKOpEHHWE, Macca Tella, Cuja, HWMIYJIbC Tella, KWHETHYecKash DHEeprusd,
MOTEHI[MAbHAS JSHEPTUs, MeXaHWdeckas pabora, MexaHWYecKas MOIIHOCTh; TPHU OINHUCAHUU IPABUILHO
TPAaKTOBaTh (DU3MUECKUI CMBICI HCIIONB3YEMBIX BEIMYWH, NX 0003HAYEHUS W EIWHHIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYIO BEIMYMHY C IPYTHUMH BETHUYHHAMU;

OIMCHIBATh HM3y4YCHHBIE TEIJIOBBIE CBOWCTBA TET W TEIJIOBBIE SBJICHUS, HWCHONB3YS (U3NUYECKHE
BEJIMYWHBL: JJABJICHUE ra3a, TEMIIePAaTypa, CPEAHssl KHHETHYEeCKasi SHEPTUsl XaOTUYECKOT0 JBUKEHUS MOJIEKYII,
CpeIHEKBaJpAaTUYHAS CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JSHeprus, paboTra rasa,
KO3((UIUEHT TOJIE3HOTO ACHCTBHUS TEIUIOBOTO JBUTATENS; IPU ONMUCAHUY NPABWIHHO TPAKTOBAThH (PU3HUECKUI



CMBICTT MCIOJBb3YEMBIX BEIWYMH, UX OOO3HAYEHHUS M €AWHUIIBI, HAXOOUTH (POPMYJIBI, CBS3BIBAIOIINE TaHHYIO
(U3NYECKYIO BETUUMHY C IPYTUMH BETUYHHAM;

OIUCHIBATh W3YUEHHBIC JIJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W JIIEKTPUYECKHE SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BETMYUHBI: DJICKTPUYECKUH 3apsill, 3JEKTPHUECKOe MoJe, HampsKEHHOCTb OIS,
MOTEHIIHAJ, Pa3HOCTh OTEHIINAJIOB; IPU ONMKCAHUW MPaBUIBHO TPAKTOBATh (PU3MYECKUI CMBICT HCIOIb3YEMBIX
BEJIMYHH, X 0003HAYEHMS U SAUHUIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C
JOpYTUMHU BETUYMHAMH;

aHaTM3NPOBaTh (PU3NYECKHE TPOLIECCHl U SBIICHUS, UCIONB3Ys (pU3MUecKrue 3aKOHBI U MIPUHIHIIBL: 3aKOH
BcemupHoro Tsarotenus, |, |l u Il 3akonsl HploToHa, 3akOoH COXpaHEHHS MEXaHUYECKOH DHEPIHH, 3aKOH
COXpaHEHHs UMITYJIbCa, IPUHIUT CYNEPTIO3UINH CHJI, IPUHIIAI PaBHOIMPABUS HHEPIUATBHBIX CUCTEM OTCYETa,
MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, ra30OBbIE 3aKOHBI, CBS3b CPEAHEH KHHETHYECKOU
SHEPTUU TEIJIOBOrO JIBMYKEHHSI MOJIEKYJ ¢ aOCONIOTHOW TeMIepaTypoH, NepBblid 3aKOH TEPMOJANHAMUKH, 3aKOH
COXpaHEHHS AIIEKTPUIECKOro 3apsija, 3akoH KylloHa, MpH 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIpaKeHHE U yCIOBUS (TpaHMIIbL, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIMITBI JACHCTBHUS MAIVMH, MPHUOOPOB M TEXHUYECKHX YCTPOMCTB; Pa3jindaTh
YCIIOBUS MX 0€30MaCHOr0 UCIONBb30BaHMsI B IOBCETHEBHOM KU3HM;

BBITIOJTHATH DKCIIEPUMEHTHI 10 MCCIEAOBAaHUIO (PU3NYECKUX SIBICHHA M TPOIECCOB C HCIOJIb30BAHUEM
NPSIMBIX ¥ KOCBEHHBIX M3MEPEHHH, TpU 3TOM (OpPMYIHpPOBaTh TpodiieMy/3aqady W TUIOTEe3y Y4eOHOTO
9KCIIEPUMEHTA, COOMPaTh YCTaHOBKY M3 NPEMIOKEHHOr0 000pYIOBaHHS, POBOJUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIIATh TPSMBbIE M KOCBEHHBIE H3MEpeHHs (U3UYECKMX BEIUYWH, IMPH 3TOM BBIOMPATH
ONTHUMAJIBHBIA CIIOCOO M3MEPEHHS U MCIIOIb30BATh H3BECTHBIE METO/IbI OIICHKH TIOTPEITHOCTEH N3MEpEeHHUH;

HCCIIEIOBATh 3aBUCHMOCTH MEXKTY (U3MUECKMMU BETMYMHAMYU C HCIIONB30BAaHUEM IPSIMBIX U3MEpPEHUH,
[P 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH pPE3YyNbTAThl IMOTYYEHHOH 3aBHCUMOCTH (H3NYECKHX
BEJIMYMH B BHJIE TAOIUI U rpa(UKOB, IEIaTh BBIBOIbI 110 PE3yIbTaTaM HCCIICIOBAHNS;

coOmonaTe mpaBwia OE30MacHOrO TpyAa IIpU MPOBENEHWH WCCIENOBAaHUI B paMKax ydeOHOro
9KCIIEPUMEHTA, Y4eOHO-HUCCIIEN0BATENbCKON U MPOEKTHOH NEATENIbHOCTH C MCIOIb30BAaHUEM H3MEPUTEIbHBIX
YCTPOKHCTB 1 1a00paTOpHOTro 000pYIOBAHUS;

pemaTh pacy€THBIC 3a/1a4 C SBHO 33JaHHON (DPU3MUECKONH MOJEINBIO, UCTIONb3Ys (PU3HUYECKHE 3aKOHBI
IPUHLMIBL, HAa OCHOBE aHaiM3a YCIOBUS 3aJadd BBIOMPATh (PU3HYECKYI0 MOIENb, BBIIEIATH (U3NUECKHUE
BEIWYMHBI U (OpMyIibl, HEOOXOAUMBIE [UId €€ peIIeHMs, MPOBOIUTH PACUETHl U OLEHHUBATh PEATbHOCTh
MOJY4EHHOT0 3HaueHUs (PU3NUECKOI BETHUNHBI;

pelaTh KauecTBEHHbIE 3a/laui: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUMBYIO LIEMOUKY PACCYKIEHHUU C
OIIOPOH Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NIECKUE SABICHHUS;

HCIOJIB30BaTh MPH PEIICHUH Y4eOHBIX 3aJau COBPEMEHHbIEC HH()OPMAIIMOHHbIE TEXHOIOTUH IS [TOHCKA,
CTPYKTYPHPOBAHHUS, HHTEPIPETAMN W TPENCTAaBICHHUA YYeOHOM M HAy4YHO-TIONMYJSIPHOM wuH(pOpMauu,
MOTY4YEHHON U3 Pa3INYHbIX HCTOUYHUKOB, KPUTHUYECKU aHAJIM3HUPOBATH MOMYYaeMy0 HH(POPMALIHIO;

MNPUBOAUTH IPHUMEPHl BKIaAa POCCHUICKHX M 3apyOeXKHBIX YUYEHBIX-(QU3UKOB B DPAa3BUTUE HAYKH,
00BSCHEHNE IPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIB30BaTh TEOPETUYECKUE 3HAHWS 10 (U3MKE B IIOBCEAHEBHOM JKM3HM [UIl OOecredeHus
0e30macHOCTH NpU OOpallleHuH ¢ MPUOOpaMU U TEXHUYECKMMM YCTPOMCTBAaMH, Ul COXPAaHEHHS 370POBbSI M
COOJTIIOACHUS] HOPM 3KOJIOTHYECKOI0 IIOBEICHHS B OKPY KaloIeH Cpeae;

paboraTh B Tpymie C BBIMOJHEHHWEM PA3IMYHBIX COLMAIBHBIX POJIEH, IMJIaHWPOBAaTh PabOTy TPYIIIBL,
palMOHAJIbHO pPACHpPEAENATh OOS3aHHOCTH W IUIAHUPOBAaTh JAEATEIbHOCTh B HECTAHJAPTHBIX CHUTYALHSX,
a/IeKBaTHO OLICHWBATh BKJIAJ KXKJIOT0 U3 YYACTHUKOB I'PYIIIEI B PELIEHHE PACCMATPUBAEMOI POOIEMBI.

K konmy oOydenust B 11 Kjacce mpeaMeETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)aTh
c(OpPMUPOBAHHOCTh Y OOYUAIOMINXCS YMEHHM:

JEeMOHCTPUPOBaTh Ha NpUMEpPax poib M MecTO (U3UKH B (OPMUPOBAHMU COBPEMEHHOM Hay4dyHOMH
KapTHHBl MHUpA, B Pa3BUTHH COBPEMEHHOM TEXHHMKH W TEXHOJOTHH, B MPAKTUYECKOW NESITENbHOCTH JIOJCH,
LETOCTHOCTD U €UHCTBO (DU3NYECKON KapTHHBI MUPA;



YUUTHIBaTh TPAHUIBI IPUMEHEHUSI U3YYCHHBIX (PU3NYECKMX MOJENEH: TOUCUHBIH IIIEKTPUUECKHUH 3apsil,
JMy4 CBeTa, TOYCYHBI HMCTOYHUK CBETa, siiepHas MOJENb aToMa, HYKIOHHas MOJelb aTOMHOIO sipa IpH
peteHny (GU3NUECKUX 3a/1a4;

pacno3HaBath punyecKkue sABJICHUS (MPOLECCH) U OOBICHATH X Ha OCHOBE 3aKOHOB AJICKTPOJMHAMUKU
U KBaHTOBOW (DPU3MKH: dIEKTPHUECKasi IPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JISHCTBUS
TOKa, B33HMOZ[€I7[CTBI/IC MAarHuToOB, JJICKTPOMAarouTHad MHAYKIHA, I[Cf/iCTBHC MAarafvdTHOI'O IOJIA Ha IIPOBOJHHUK C
TOKOM W JIBVDKYIIUHCS 3apsijl, 3JCKTPOMAarHUTHBIC KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE PaclpOCTPaHECHUE
CBeTa, OTpa)KeHWE, MperoMiIcHUe, HHTepdepeHnrs, Audpakiuus W TONSIpH3aLUs CBETa, JUCIEPCHs CBETA,
(doroanexrpuueckuii a3d ekt (porosdhdekr), cBeToBOE NaBiIcHNE, BOSHUKHOBEHUE JIMHEHYATOr0 CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAs! U UCKYCCTBEHHASI PaIHOaKTHBHOCTE;

ONMCBIBATH U3YYCHHBIC CBOMCTBA BCIIIECTBA (SHGKTpI/I‘IeCKI/Ie, MAaruuTHBIC, OIITUYCCKUEC, DJICKTPUICCKYIO
MPOBOAMMOCTh PA3NIWYHBIX CpPEl) W JJIEKTPOMArHUTHBIE SIBJIEHUS (TPOLIECCHl), HCHONB3YS (DHU3UYECKHE
BEJIIMYMHBI: JJIEKTPUYECKUH 3apsijl, CHJIa TOKA, DJIEKTPHUYECKOE HANPSDIKEHUE, DIIEKTPHUUECKOE COMPOTUBIICHHE,
Pa3HOCTh MOTEHIIMANIOB, MIEKTPOABHIKYIIAs CHiia, padoTa TOKa, WHAYKIMS MAarHUTHOTO IOJs, cuiia AmIepa,
chJIa HopeHua, WHAYKTUBHOCTH KAaTYIIKH, SHEPTHUA SJICKTPUUCCKOI0O U MarHuTHOI'O HOJICf/i, nepuoa u 4actoTa
KonebaHuil B KoneOaTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B TPOIEcCe TaPMOHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHui, (QOKyCHOE pacCTOSHHE W ONTHYEeCKas Chia JIMH3bL, TPU ONHCAHWU TPABHIILHO TPAaKTOBATh
(m3MUecKUil CMBICT HCIONB3YEMBIX BEIWYMH, WX O0003HA4YEeHUS M EOUHHIIBI, YKa3bIBaTh (OPMYIHI,
CBA3bIBAIOINE TaHHYIO (1)H3quc1<y}0 BCIIMYMHY C APYTUMU BEINYHNHAMU,

ONMCBHIBATHE U3YUYCHHBIC KBAHTOBBIC ABJICHUA U IIPOLUECCHI, UCIIOJIB3Ys (I)I/ISI/IT-IGCKI/Ie BCIIMYUHBL: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YaCTOTa CBETA, SHEPTUS M UMIYJIbLC (OTOHA, TIEPHOJT TIOIypacaja,
OHEpPrus CBA3KM AaTOMHBIX AO€P, NPU OIMMCAaHWUU IIPABUIIBHO TPaKTOBATh (1)I/I3I/I‘ICCKI/II71 CMBICJI HCIIOJIB3YEMBIX
BCIINYHUH, UX 0003HAYEHUS 1 C€AUHUIIbI, YKa3bIBaTh (bOpMy.]'H)I, CBA3BIBAOINE JaHHYIO q)HSquCKy}O BCIINMYNHY C
JNPYTAMHU BETMYUHAMH, BEIYHCISITh 3HAUCHNE (PH3MUECKON BETUYHHEI,

aHAM3UPOBaTh (PU3NYECKHE TPOLIECCHI U SBICHUS, UCIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIUIIBI: 3aKOH
Owma, 3aKOHBI TIOCIIEIOBATEIILHOTO H NApaIJICIbHOTO COCAMHEHHS TIPOBOHUKOB, 3aKoH J[koyns—JIeHna, 3akoH
AJNEKTPOMArHUTHONW HMHIYKIUH, 3aKOH MPSIMOJMHEHHOrO pacipoCTpaHEHUs! CBETa, 3aKOHBI OTPaKEHUsI CBETA,
3aKOHBI MPEIOMIICHHS CBeTa, ypaBHeHWe DiHmTeHHa s GorodddexTa, 3aKOH COXpaHCHHS DHEPTHH, 3aKOH
COXpaHEHHS] MMITYJbCa, 3aKOH COXPAHCHHS DIICKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA,
MOCTynaThl bopa, 3aKOH PajJoOaKTHBHOIO pacnaja, Mpy STOM pa3liuyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCcKoe BRIpayKEeHHNE U yCIOBUS (TPaHHIIBI, 001aCTH) TPUMEHUMOCTH;

OTPE/ICIISITh HAMPaBIICHUE BEKTOPA WHAYKIIMH MAarHUTHOTO TOJIsl POBOJTHUAKA C TOKOM, CHJIBI AMIepa U
cunsel JlopeHna;

CTPOUTDH U OMUCHIBATH U300paXKEHHE, CO3][aBAEMOE IIIOCKUM 3ePKAJIOM, TOHKOMW JINH30M;

BBITIOJTHATH DKCIIEPUMEHTHI 10 UCCICAOBAHUIO (PU3MYECKUX SIBICHHH U MPOIECCOB C HCIONB30BAHHEM
MPSAMBIX W KOCBEHHBIX HM3MEPEHHH: MPH 3TOM (OPMYIHPOBaTh MPOOIEMy/3ajjady W THUIOTE3y Y4eOHOTrO
9KCIIEPUMEHTA, COOMPAaTh YCTAHOBKY M3 MPEIIOKEHHOr0 000pYIOBaHHS, MPOBOJUTH OMBIT U (POPMYTHPOBATH
BBIBO/IBI;

OCYIIECTRIAThL TPSMbIE M KOCBEHHBIC W3MEpPEHUs (U3HUYCCKHX BEIMYWH, MPU OTOM BBIOUPATH
ONTHUMAIBHBIA CIIOCOO M3MEPEHHMSI U UCITONIb30BATh U3BECTHBIC METO/IBI OI[CHKH MOTPEITHOCTEH N3MEpCHHIA;

HCCIIEIOBAaTh 3aBUCHUMOCTH (DU3UYECKMX BEIWYHH C UCIONL30BAHHUEM TMPSAMBIX M3MEPEHHI: MPH STOM
KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YyNbTaThl MOMYYCHHOW 3aBUCHUMOCTH (DU3UYECKHX BEIMYUH B
BH/JIC TAONHIT U IpaUKOB, IeNaTh BBIBOJBI 110 PE3YJIbTATAM HCCIICOBAHMS,

coOMoaTh MpaBWia OE30MacHOro TpyJda IpU TPOBENCHHU WCCICAOBAHMA B paMKax y4eOHOro
IKCTIIEPUMEHTA, YUeOHO-HUCCIIENOBATEIBCKON U MPOSKTHON JEATENLHOCTH C HUCIONB30BAaHHUEM H3MEPUTEIbHBIX
YCTPOMCTB U JJaOOpaTOPHOT0 000PYIOBAHYS,

pemarh pacyéTHbIC 3aJ1a4d C SBHO 3aJIAHHOW (DPU3UYECKON MOEBIO, UCHONB3YS (U3HMUECKUE 3aKOHBI U
MPUHLMIBI, HA OCHOBE aHajlM3a YCJOBUS 3aJaud BBIOMpaTh (DU3MYECKYI0 MOJENb, BBIACIATH (hr3nUYecKue
BEIMYMHBI ¥ (HOpPMyIbl, HEOOXOAWMBIE UIA €€ pelIeHHs, NPOBOIUTH PACUEThl M OLICHUBATh PEATBLHOCTD
MOJTY4YEHHOT 0 3HaUeHUs1 (PU3NUECKOIN BETHMUMHBI;



pelmaTh KaueCTBEHHBIE 3aau: BBICTpauBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKIACHUN C
OTOPOH Ha M3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3NUeCcKue SBICHUS;

WCITIOJIB30BaTh MPH PEIICHUH YU4eOHBIX 3a/1a4 COBpEMEHHBbIC HH(POPMAIMOHHBIE TEXHOJIOTHH JUTA TTOHCKA,
CTPYKTYPHPOBAHHUs, HHTEPIpPETAlMH W TIPENCTaBICHHUS Y4YeOHOM M HAy4YHO-TIOMYJSIPHOM WH(pOpPMAaLNH,
MOJTY4YEHHON M3 Pa3IMnYHbIX HCTOYHUKOB, KDUTUYECKH aHAIM3UPOBATH MOTY4aeMyI0 HHPOPMAIIHIO;

OOBSICHATH MPHUHIUIGI ISUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, pa3iMyaTh yCIOBHS HX
0€30MacHOr0 UCIIOIb30BAHNUS B IOBCE/IHEBHOM JKU3HHU;

MPHUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKMX M 3apyOeKHBIX YUEHBIX-(OU3MKOB B DPa3BUTHUE HAYKH, B
00BsICHEHU € TIPOLIECCOB OKPYKAIOLIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTOJIb30BaTh TEOPETUYECKUE 3HAHWsI IO (U3MKE B TIOBCEHAHEBHOM KHM3HM Uil oOecriedeHus
0e30MacHOCTH NpU OOpaIlleHuH ¢ MPUOOpPaMU M TEXHUYECKHUMH YCTPOHCTBAMH, Ul COXPaHEHHUs 370POBbI M
COOJTIOICHUS] HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH CPee;

paboraTh B TpymIie ¢ BHIMOJHEHWEM pa3HYHBIX COIHMAIBHBIX POJICH, TIAHUPOBATH pabOTy TPYIIIIHL,
paloOHAIbHO paCHpeneisITh O0S3aHHOCTH W IUIAHUPOBATh JEITEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUsX,
a/ICKBaTHO OIEHMBATh BKJIAJ[ KaKJOr0 M3 YYACTHHKOB TPYNIBI B pEIICHHE paccMaTpUBAEMOW IMPOOJIEMBI.



MNOYPOUYHOE INVTAHUPOBAHMUE

10 KJIACC
N KonmuecTso yacos JNara JjieKkTpoHHbIEe I POBHIE
o T
Tema ypoka KonTtpoasneie | [IpakTHueckue o0pa3zoBaTeJbHbIE
n/n Bcero M3Y4YeHH
padoTsI padoTsI 09 pecypcbl
1 ®dusnka — Hayka o npupone. Hayunsie MmeTonsl 1 5.09 bubanoreka [JOK
MO3HAHUSI OKPYIKAIOIIETO MUPa ' https://m.edsoo.ru/ff0c32e2
2| eyt apria oo spuermeckon gomemmocra | 1 709 Bumonexa LIOK
yIror ap pa, B 1P 8 ' https://m.edsoo.ru/ff0c33e6
nrofei
3 MeexaaHquecCK?ZHBm;eeHHe. CI)TT: (::CHeT eJ::BHZCTc]:m oc 1 12.09 Bubamorexa LIOK
MEXaHNY! T BH! HUS. M HHU Th .
A PEMCILICHHE, CKOPOCTE, https://m.edsoo.ru/ff0c3508
YCKOpeHne
bubaunoreka [JOK
4 P it 1 14.
ABHOMEPHOE NPSIMOJIMHEWHOE JBIKEHUE 09 https://m.edsoo.ru/ff0c3620
bubarnoreka [JOK
5 P i 1 19.09
aBHOYCKOPEHHOE NPSIMOINHEHHOE ABHKCHHUE https://m. edsoo.ru/ff0c372e
bubanoreka [JOK
6 CBo0 Y 0 1 21.09
BOOOHOE IaZieHHe. Y CKOpEeHHEe CBOOOIHOr0 IaaeHus https://m.edsoo.ru/ffoc39ce
KpuBonuneiitnoe nmxenue. /[BmxeHne MaTepuaibHON bubnunoreka [JOK
7 1 26.09
TOYKH TI0 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipunuun otHocutensHocTH ["anunes. MHepuuanbHele 1 28.09 bubnunoreka I[JOK
cucrembl orcuera. [lepBbiif 3akon HeroToHa ' https://m.edsoo.ru/ffOc3be8
Macca tena. Cua. [TpuHIMIT Cyniepro3uiiny Cril. Bbubnuoreka [IOK
9 . . 1 3.10
Bropou 3akon HeroToHa 1715t MaTepHaibHOW TOUKH https://m.edsoo.ru/ff0c3be8
bub OK
10 | Tperuw 3akon HploTOHA 11t MATEpUATBHBIX TOUYEK 1 5.10 htPtIp::jI/Or;.eg((?sg).ru /0c3bes
3akoH BcemupHOTo TsaroTenns. Cuna Tsokectn. [lepBas Bbubmmorexa [IOK
11 1 10.10
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubnuoreka [TOK
12 C .3 I'yka. B 1 12.10
{118 YHPYFOCTH. SaKOH L yia. Bec Teta https://m.edsoo.ru/ff0c3el8
13 Cuna tpenust. Koadduiment tperus. Cuna 1 17.10 Bubnuoreka [TOK
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COIMIPOTUBJICHUA ITPU JIBUKCHUH TCJId B ) KUJAKOCTU WJIN
rasc

https://m.edsoo.ru/ff0c3f76

HOCTyHaTeJ'H)HOe 1 BpalgaTeJIbHOC IBUKCHUEC

Bbubaunoreka [JOK

14 a0CoOJIIOTHO TBEPAOro Tena. MoMeHT cuibl. I1neuo cuib. 19.10
P .. https://m.edsoo.ru/ff0c41a6
YcioBus paBHOBECHS TBEPIOTO Tea
HNMiyiibec MaTepraibHOM TOYKH, CHCTEMBI
15 MaTeyI/IaJILHprToqu M HL; CHJIBI. 3aKOH 24.10 bubmmorexa [IOK
P : ¥ ) ' https://m.edsoo.ru/ff0c43d6
COXpaHEeHHs UMITyJIbca. PeakTHBHOE IBUKEHUE
Pabora 1 MomHOCTL cHIIbl. KuHeTHUeCcKas SHEprus
16 N T 5 p 26.10 bubaunoreka [JOK
MaTepHalILHON Toukn. Teopema 00 U3MEHEHUH .
P . P https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUH
ITorenumannsHas sHeprus. [loTeHnanbHast SHEprus
17 o P . 0 p 711 bubaunoreka [JOK
I 0 AC(POPMUPOBAHHOHU IT HWHBI. OTCHIHUAJIbHAA .
yrpyr PMHD PYx H https://m.edsoo.ru/ff0c461a
3Hep1"1/151 TCJIAa B6J'II/131/I HOBerHOCTI/I 3CMHI/I
HOTCHI_[I/IaJ'IBHBIC 1 HCMMOTCHIUMAJIbHBIC CUJIBI. CBHBB
PpaboThI HEMOTEHIMATBHBIX CHJI ¢ U3MEHCHHUEM bubmuoreka [IOK
18 . 9.11 )
MEXaHHUYECKOH SHEPTHUHU CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHs] MEXaHUYECKOU dHEPTUH
Jlaboparopnast pabora «MccnenoBanue CBsi3u padOThI
19 CHJIBI C U3MEHEHHEM MEXaHWYECKOM SHEpTuu Teja Ha 14.11
MIpUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'YTa
Konrponbhas pabora o teme «Knnemaruka. bubnunoreka I[JOK
20 16.11
JluHaMuKa. 3aKOHBI COXPAHEHHS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHHUSI MOJIEKYIISIPHO-KIHETHUECKON bubnunoreka I[JOK
21 21.11 )
Teopun. BpoyHoBckoe nBmwkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
Xapakrep ABUKEHUS U B3aUMOJEHCTBUS YaCTHUL]
22 BeliectBa. Mojienu CTpOCSHUsI ra30B, KUJIKOCTEH U 23.11
TBEPIBIX TEN
23 Macca monekyn. Konnyectso Bemecrsa. [locrosiHHas 30.11
Asorazpo '
24 TemnoBoe paBHOBecHe. TeMieparypa u €€ U3MEpeHue. 512
IIkana temneparyp Llenbcust '
25 Wneaneubiii ra3 B MKT. OcaoBroe ypaBHenue MKT 7.12 Bubmmorexa IIOK



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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https://m.edsoo.ru/ffOc4fde

AbcommoTHas TeMIiepaTypa Kak Mepa cpeHei

Bubaunoreka [JOK

26 i LY 12.12
KHHETHYECKO# 3Hepl:I/II/I JIBIDKEHUS] MOJIEKYIT. Y paBHEHHE https://m.edsoo.ru/ff0cs1 e
MemnpeneeBa-Knaneiipona
27 3akoH [anpToHa. ["'a30BbIe 3aKOHBI 14.12
28 Jlabopatopnast pabora «/ccnenoBaHre 3aBUCHMOCTH 2112
MEXy apaMeTpaMy COCTOSIHUS pa3pekeHHOTO ra3a '
29 W3omporiecchl B neansHOM ra3e u ux rpaduieckoe 26.12 bubanorexa [JOK
MpencTaBIeHUe ' https://m.edsoo.ru/ff0c570e
30| crosodu o6 menenn, Konecerso smort # paor sp1p | DrOmorea OK
CTIOCODDI €€ HIMCHCHILL. ROJMACCTRO TEILIO pabora. ' https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs1 SHEprusi OTHOATOMHOI'0 HJI€alIbHOrO Ta3a
bubaunoreka [JOK
1 B .01
3 AL TeTiTotepenaTH 90 https://m.edsoo.ru/ff0c5¢c36
VY enbHas TEIIOEMKOCTH BelecTBa. KonndyecTBo bubmuoreka [IOK
32 . 11.01
TEIUIOTHI TIPH TEIUIonepenayue. AnnabaTHBIN MPoIece https://m.edsoo.ru/ff0c5¢c36
[lepBbIil 3aKOH TEPMOAUHAMUKH U €0 MIPUMEHEHHE K bubaunorexa [JOK
33 16.01
H30TpOoIieccam https://m.edsoo.ru/ffOcsefc
34 Heobparumocts mporieccoB B npupoje. Bropoit 3akon 18.01 bubauorexa [JOK
TEPMOAUHAMUKH ' https://m.edsoo.ru/ff0c6230
bub OK
35 [punnun nevictus u KI1J TeruioBoii MalHel 23.01 htPtIp::I;I/On:.eSS(I)_E).ru /0c600a
36 uxn Kapuo u ero KIT/] 25.01
37 DKONIOru4ecKue mpodIIeMbl TEIIIOIHEPIeTUKU 30.01
Oo6o6maronuit ypok «Monekynspras ¢puzuka. OCHOBBI bubnuoreka [IOK
38 1.02
TEPMOTMHAMUKID https://m.edsoo.ru/ff0c6938
KonrponbHas pabora no teme «MomnekyispHas pu3mka. Bbubnuoreka [IOK
39 6.02
OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanne n koHAeHCanws. Mcnapenue u 8.02 Bbubmmorexa [IOK
KHIICHHE ' https://m.edsoo.ru/ff0c63b6
41 AOGCONIOTHAS 1 OTHOCHUTENBHAS BIIAXKHOCTH BO3/IyXa. 13.02 Bbubnuoreka [TOK
HachbliieHHbliii map ' https://m.edsoo.ru/ff0c64d8
42 Teeépnoe Teno. Kpucraumyeckne u amopHbIe Tema. 15.02 Bubmmotexa LIOK
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AHM30TpOIUS CBOMCTB KpUCTauIoB. XKuaxue
kpuctaisl. CoBpeMeHHbIE MaTepUaIb

https://m.edsoo.ru/ff0c65f0

43 [InaBnenue u kpucraun3zanus. Y genabHas TemIoTa 20.02 bubanorexa [JOK
riaBnenus. CyomuMarius ' https://m.edsoo.ru/ff0c6708
Bbubaunoreka [JOK
4 |y o 22.02
PABHCHHE TEIUIOpOro bararica https://m.edsoo.ru/ff0c6820
DnekTpuzanus Tell. DIeKTpuuecKuu 3apsj. /[Ba Buna bubmuoreka [TOK
45 27.02
JJIEKTPUUYECKHX 3aps/I0B https://m.edsoo.ru/ffOcébcc
IIpoBOIHUKY, TUTIEKTPUKHU U MOTYIPOBOJIHUKH. 3aKOH bubanorexa [JOK
46 29.02
COXpaHEHHs JIEKTPHIECKOro 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 Biaumoneucraue 3apsnos. 3akoH Kymnona. Toueunsid’ 503 bubanoreka [JOK
JIIEKTPHUUYECKUH 3apsijl ' https://m.edsoo.ru/ffOc6ced
8| cynepmosmim snextpiecon noner Tumant 703 biiorexa LIOK
YHCPIOSHIT P ' ' https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTHU
49 Pa6ora cun anexrpocratuyeckoro nossi. [loreHnumarn. 12.03 bubarnoreka [JOK
Pa3HOCTB [OTEHIMATIOB ' https://m.edsoo.ru/ffoc6f00
50 [IpOBOIHHKY U AUIIEKTPUKH B ANEKTPOCTATHIECCKOM 14.03 bubnunorexa [JOK
nosie. J{uaseKTpraecKas MpOHULAEMOCTD R https://m.edsoo.ru/ff0c7018
bubarnoreka [JOK
51 3 5} .K 19.03
TIEKTPOCMIOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTD TIOCKOT0 KOHIEHCATOpa. DHEPTHUs bubnunoreka I[JOK
52 21.03
3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlabopatophast pabota "M3MepeHue 371eKTpoEMKOCTH 504
KOHJEeHcaTopa" '
[IpuHuMn neiACTBUSA U NPUMEHEHHE KOHIEHCATOPOB.
54 DneKTpocTaTHdecKas 3amuTa. 3a3eMICHIE 4.04
ANEKTPONPUOOPOB
DJEKTPUYECKHI TOK, YCIIOBHS €0 CYIECTBOBAHUSL.
55 | Iocrosiaubiii Tok. Cuna Toka. Hanpsokerue. 9.04
Comporusnenue. 3axon Oma i y9acTKa Ierd
56 [locnemoBarenpHOE, TapaIeNTbHOE, CMEMIAHHOE 11.04 Bbubnuoreka [TOK

coeIMHeHue MMPOBOMHUKOB. JlabopaTopHas paboTa

https://m.edsoo.ru/ff0c74f0
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«I/I3yquI/Ie CMCIIAaHHOT'O COCANHCHUA PE3UCTOPOB»

Pabota 1 MOIIHOCTH QJICKTPUYICCKOI'O TOKA. 3aKkoH

Bubaunoreka [JOK

57 1 16.04
Jlxoyns-JleHna https://m.edsoo.ru/ff0c7838
3axon OMa A7 TOTHON (3aMKHYTOM) AIIEKTPHYECKOM
58 ueru. Kopotkoe 3ambikanue. JlaboparopHast pabora 1 18.04 bubanorexa [JOK
«U3mepenne DJ]C UCTOUHHMKA TOKA M €r0 BHYTPEHHETO ' https://m.edsoo.ru/ff0c7ae0
COIIPOTHBIICHHSD)
DNeKTpOHHAs! IPOBOANMOCTB TBEPJIBIX METAJIIOB.
59 3aBUCHMOCTh COMPOTUBJICHUS METAJIIOB OT 1 23.04
TemrepaTypbl. CBEpXIPOBOAUMOCTh
60 DNeKTpUYECKUH TOK B Bakyyme. CBOHWCTBA DIIEKTPOHHBIX 1 25.04
Y4KOB
o HO(J)'Iy(l)‘[pOB;)?HI/IKCI:/I, :)ﬁccogcme:na; : l;pI;MeCHaH . s000 BuGmiorexa LIOK
IpOBOAUMOCTb. U_BOUCTB — -1 X . .
POBOIL P pexon https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHUKOBBIE TPHOOPHI
B 1
TIEKTPOIMTOR. INCKTPOAUTHHACCKA HCCOMMATIIA. ' https://m.edsoo.ru/ff0c82ba
OnexTponus
OnexTpuuecKuH TOK B razax. CaMoCTOSTeIbHBIN 1 bubnunorexa [JOK
63 . 1 7.05
HECaMOCTOSITENBHBIN pa3psia. Momaus. [Tnasma https://m.edsoo.ru/ff0c84ae
P S S ) 1405 | Bromorera LIOK
p P P ' https://m.edsoo.ru/ff0c86fc
0€30IacHOCTH
o EZI(-:ITEOHBHHLH 3pa;60Ta HZCTeNie <;3H;I;TPOCT3;F:I;IK3. . 1608 Butmorexa LOK
TOSTHHBIH SJIEKTpHYECKHil TOK. TOKH B pa3IMuHbIX . https://m.edsoo.ru/ff0c88be
cpenax»
Bubmmorexa IIOK
66 0600 i C) 1 21.05
ODIHATOIHE YPOK (SIICKIPORHHAMIKAY https://m.edsoo.ru/ff0c8a8a
67 PesepBHubiit ypok. KontponbsHast paboTa o reme 1 23.05 Bbubnuoreka [IOK
"DNeKTpOAMHAMUKA" ' https://m.edsoo.ru/ff0c8c56
PezepeHsIil ypok. O6o0maromuit ypok mo tTemam 10 Bbubmmorexa [IOK
68 1 28.05
Kiacca https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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11 KJIACC

KoanuecTBo yacoB

DJIeKTPOHHBIE H(POBLIE

N Tema ypoka K I Hata o0pa3oBaTeJIbHbIE
n/n yp Beero OHTPOJIbHbIE PaKTHYEeCKHE u3yuenus p
padoTsl padoTsl pecypcbl
|| B st 1 oo | Dotk
. P AYKIHH. ' https://m.edsoo.ru/ff0c9778
JIvMHYY MarHUTHON MHIYKIMH
MarsuTHOe 1ojie IPOBOHUKA ¢ TokoM. OmbIT Dpcrena. bubanorexa [JOK
2 N 1 7.09 .
B3zaunmojieiicTBre MPOBOHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTopHas pabota «/3ydeHrne MarHUTHOTO TIOJISI 1 1 12.09 bubmuoreka [TOK
KATYIIKHA C TOKOM» ' https://m.edsoo.ru/ff0c98fe
ﬂeﬁCTBHC MAardvMTHOI'O I1OJIA Ha IPOBOJHUK C TOKOM.
bubaunoreka [JOK
4 Cnvna Awmrepa. JlaboparopHas pabora «ccinenoBanue 1 1 14.09 https://m.eds0o.ru/f0c9aco
ACUCTBUS TIOCTOSHHOTO MarHuTa Ha paMKy C TOKOM»
5| sapmremyo anemmiy., Cora Topen, Pagora ) 1909 | Bubmorera LIOK
P yio w peHHa. ' https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexrpoMaruutHas nHAyKus. [IoTox BekTopa
6 MarautHo# uHaykuu. J/1C nHnykiu. 3akoH 1 21.09
3JIEKTpOMarHuTHoW unaykuuu Papaznes
JlaGoparophast pabora «MccnenoBanue siBICHUS bubnuorexa [JOK
7 9 1 1 26.09 .
SIIEKTPOMATHUTHON MHTYKITHH https://m.edsoo.ru/ff0cal50
2| covomyiim neprnwarmmoro noms raryuie | 1 2809 | bubmotera LIOK
AYIKIIHH. JHED v ' https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE MOJIe
TexHuueckue ycTpolcTBa U X PUMEHEHHE:
9 TIOCTOSTHHBIE MATrHUTBI, JJIEKTPOMarHuThI, 1 310
3IIEKTPOJBHUIATENb, YCKOPHTEIH dJIEMEHTAPHBIX '
YACTHUII, MHAYKIIMOHHAS IIeYb
10 Ob6o0maronmii ypok « MarHUTHOE TTOTIE. 1 510 bubnunoreka [JOK
DJIeKTPOMATHUTHAS HHIYKIIHS ) https://m.edsoo.ru/ff0cab82
11 KontponsHas padora o reme « MarHUTHOE TIOJE. 1 1 10.10 Bubmmorexa [IOK
DJIeKTPOMATHUTHAS HHITYKITHS ) https://m.edsoo.ru/ff0cad58
CB00OOIHBEIE MEXaHUYECKHE KOJIEOAHM. Butmmorexa LIOK
12 Tapmonunueckue KoaeOanus. YpaBHEeHHE 1 12.10 .
- https://m.edsoo.ru/ff0caf06
rapMOHHYECKHX KosiebaHui. [IpeBpanieHne sHEprun
13 JlabopaTophast pabora «}ccneroBaHue 3aBUCHMOCTH 1 1 17.10
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nepuoga MaJjibIx KoJeOaHuit rpy3a Ha HUTU OT AJIMHBL
HUTHU U MACChI I'py3a»

KonebarensHbd KoHTYp. CBOOOHEIE

14 3JICKTPOMATHUTHBIC KOJICOAHUS B UICATEHOM 19.10 Bubmoreka [IOK
KOJIe0aTETIbHOM KOHTYpE. AHAIIOTHSI MEXITY ' https://m.edsoo.ru/ff0cb820
MEXaHUYECKHUMU U DJIEKTPOMAarHUTHBIMU KOJIEOaHUsIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTHUHU B bubanorexa [JOK

15 24.10 .

UJIeaJIbHOM KOJI€0aTEeIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
16| Bumyaenmise sxanmece sonegum, Pesonac 210 | Dubmioresa LIOK
YK ' : ' https:/m.edsoo.ru/ff0cbbh86
BeIHYX/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHusl
17 | PRt o, ot et ox | Bomoem ok
. P ) a ' https://m.edsoo.ru/ff0cbd34
JICUCTBYIOII[Ee 3HAUSHUE CUJIbI TOKA M HAITPSKESHHS

18 Tpanchopmarop. [IpoussoacTro, nepenava u 911
noTpeOieHHe JEKTPUIECKOH DHEPTHU '

19| ametipumacekora smoms. rencputopa nepevciioro 1411 | Bubmoresa LIOK

TpHied ’ patopa riep ' https://m.edsoo.ru/ff0cc324
TOKa, JJMHUH dJIeKTponepenay
OKONOrM4ecKre PUCKH P POU3BOACTBE

20 | anmextposHepruu. KynbpTypa HCHONB30BaHUS 16.11
9JIEKTPOIHEPIHH B IOBCEAHEBHOU KU3HU

21| Tlepmon, Cropoen pecnpoc ot s o o111 | Bubmoresa LOK

PHOIL. KOp pactpoctp A ' ' https://m.edsoo.ru/ff0cca54
INonepeuHsle ¥ NPOROILHBIE BOTHBI

29 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota 2311 bubnunoreka I[JOK
toHa. TemOp 3ByKa ' https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX CBOWCTBA M CKOPOCTb. bubnunoreka I[JOK

23 30.11 .

I[IIkaa 3JeKTPOMAarHHTHBIX BOJH https://m.edsoo.ru/ffOccfe0

o4 IIpuHuMIBI paguocBs3u U TeneBuacHus. Passurue 512
cpenctB cBs3u. Pagnonokarus '

Bubmmorexa IIOK
25 | KoutponbHas padora «KoneOaHus U BOIHBI 7.12 https://m.eds00.ru/ff0cc6 8
26| omoponot apere. Toseutuat neromm encra. I 117 | Bubmorera IOK
FHOpOR pene. ek ' https://m.edsoo.ru/ff0cd350
cBeTa
27 OtpaxeHue cBeTa. 3aKOHBI OTPAYKEHHUS CBETA. 14.12 Bbubmmorexa [IOK

[ocTpoenne n300paKeHUH B TNIOCKOM 3epKaje

https://m.edsoo.ru/ff0cd4e0
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IIpenomnenue ceeta. [lonHoe BHYTpeHHEE OTpaXKEHUE.

Bubnunoreka [JOK

28 [IpenespHBIA YroJl MOJHOTO BHYTPEHHETO OTPaKCHHUSI 2112 https://m.edsoo.ru/ff0cd7f6
JlaGopaTopHas pabota «/3mepenre mokazarens bubmoreka [TOK
29 26.12 .
TPENIOMJICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [Toctpoenue nzodpakeHuii B tuH3e. Dopmyrna 28.12 bubmoreka [TOK
TOHKOM JINH3BI. Y BETUUEHUE JIMH3BI ' https://m.edsoo.ru/ffOcddle
31 JlaGopaTopHas padota «lcciaemoBanne CBOHCTB 9.01
M300paKECHUN B JIMH3AX» '
Hucniepcus cera. CI0KHBINH COCTAB OEIOro CBETA.
32 [Ber. JlabopaTopHas padoTta «HabmoaeHne qucnepcun 11.01
cBeTa»
33 Wurepdepennns cera. [ndpakims cera. 16.01 bubanorexa [JOK
JubpakunonHas peniérka ' https://m.edsoo.ru/ffOced22
bubaunoreka [JOK
34 [TonepevyHocTs cBETOBBIX BOJNH. [lomspuzarust cBeta 18.01 hitps://m.edsoo.ru/fOcf02e
Onrtuueckre NpuOOPHI M YCTPOMCTBA U YCIIOBUS HX
35 23.01
0€30MacHOro NPUMEHEHHUsI
36 I'paHuLBI IPUMEHNMOCTH KJIACCHYECKOH MEXaHUKH. 2501 bubnuorexa [JOK
IMocTynaThl CHEIUATLHOW TEOPUH OTHOCHTEILHOCTH ' https://m.edsoo.ru/ff0cf862
OTHOCHTEIBHOCT OTHOBPEMEHHOCTH. 3aMe [IeHUE bubanoreka [JOK
37 30.01 .
BPEMCHH U COKPAIICHUE JUTHHBI https://m.edsoo.ru/ff0cfad2
OHeprus U UMITYJIBC PEATUBUCTCKON YacTUIlbl. CBS3h bubauorexa [JOK
38 . 1.02 .
MAacChl C SHEPTHEH U UMITYJIHCOM. DHEPTHS ITOKOS https://m.edsoo.ru/ffOcfc68
39 KonrponbHas padora «Onruka. OCHOBBI CHEIHaTbHON 6.02 bubnunoreka I[JOK
TEOPUH OTHOCHTEIIBHOCTH ) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. ®opmyna [Inanka. JHEPTHA U UMITYIIHC 8.02 bubnunoreka I[JOK
¢dorona ' https://m.edsoo.ru/ffOcfel6
a1 OtkpoiTre 1 uccnenoBanue Gorodpdexra. OnbITh A. 13.02 bubnuoreka [IOK
I'. Ctonerosa ' https://m.edsoo.ru/ff0cffc4
42 3akonbl horodddexra. YpaBHeHue IUHIITEHHA JITIsI 15.02 bubnuoreka [IOK
dorosddexra. «Kpachas rpanuiia» Goroaddexra ' https://m.edsoo.ru/ff0d015e
43 Hasnenne ceera. Onbitel I1. H. JlebeneBa. Xumuueckoe 20.02 Bubmorexa IIOK
JCHCTBHE CBETA ' https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTponucTBa U NPaKTHYECKOE
44 | nmpumenenue: POTOIIEMEHT, POTOAATUHK, COIHEUHAS 22.02
Oartapes, CBETOIHO]
45 Pemenue 3ama4 no teme «DiIeMEHTHI KBAHTOBON 27.02 Bbubmorexa IIOK
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OITUKI https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. OnbiTe Pesepdopaa mo bubnnoreka [JOK
46 29.02 .
paccestHuIo o-dactuil. [lnaHetapHast MOZIENTb aTOMa https://m.edsoo.ru/ff0d091a
Bbubaunoreka [JOK
47 ITocrynater Bopa 5.03
Y p https://m.edsoo.ru/ff0d0afa
Wsnyuyenue u moraoeHre GOTOHOB MPH IIEPEXOE
48 aTON}[,: C OJIHOT'O ollfHﬁ SHG(bFI/II/I Ha ]I y OﬁpBHHiI 7.03 bubmmorexa LIOK
P p PYTOH. ' https://m.edsoo.ru/ff0dOafa
CIICKTPOB
Bonnosrlie cBoricTBa yactull. Bonnel ne bpouis.
49 Kopnyckyis HO-BOJ'IHOBOI/IVHI[ AJTN3M IlCHOII)-ITaHHoe " 12.03 Bubmiorexa LIOK
PHLYCKYTAD Y ’ ' https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyICHUE
50 OtkpbiTHE pagroakTuBHOCTUA. OmbITH Pesepdopaa mo 14.03 bubmuoreka [IOK
OTPEICNICHUIO COCTaBa PAJAHOAKTHBHOTO U3TYUEHHS ' https://m.edsoo.ru/ff0d0fd2
51 CsorictBa anbda-, 6era-, raMmma-u3iydeHus. Biusaue 19.03
paJlI/IoaKTI/IBHOCTI/I Ha XHUBbIC OpFaHI/ISMLI ’
OTKpbITHE IPOTOHA U HEWTpoHa. V3oTonsl. Ajbda-
52 acr?a BHeE OHHBIA U rg)m OHHBIH OeTa- agjm 21.03 bubmorexa HOK
p A P ™ P o ' https://m.edsoo.ru/ff0d1162
l'amma-usnyueHue
DHEprus CBSI3U HYKIOHOB B spe. SIaepHble peakiyH.
53 s epHHﬁ eaKToyw;I O6JI€M§Ip e fHEKTI/IBEI ’ 2.04 bubmorexa HOK
sep P p- 11p » 1ep ’ ' https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKThI SIICPHOH IHEPIreTUKH
OnemeHTapHbIe YacTULBL. OTKpPHITHE TO3UTPOHA.
Merozs!l HaOIIOAEHUS U PECUCTPALIMH DIIEMEHTAPHBIX
54 qacm/:l K JIBIIIl71 CTONI «I()D ZI;/[;ITEIHBHBIG b 4,04 bubmorexa HOK
1 BpyT yia . ' https://m.edsoo.ru/ff0d0e38
B3auMoercTBUs. ENMHCTBO rU3nvecKkon KapTHHBI
MHUpay
55 Bup 3Bé3nH0r0 HeOa. Co3Be3nusl, IPKUE 3BE3/IbI, 904
IUTaHETHI, UX BUAMMOE ABrKeHne. CojIHEYHast CHCTEMA T
Comane. ComHeuHast aKTUBHOCTG. VICTOYHHK SHEPrUn
56 . 11.04
CoJHIa 1 3BE31
3BE31bI, IX OCHOBHBIE XapaKTEPUCTUKH. 3BE3BI
57 [JIaBHOM TIOCJIEI0BATENILHOCTH. BHYTpeHHEee cTpoeHne 16.04
3B€31. CoBpeMEHHBIE TIPEACTABICHUS O '
MIPOMCXOXKICHUH 1 dBorory CoTHIIA U 3BE3
Mnineunsid [1yre — Hama 'anaktuka. [Tonoxenue u
58 nswxenue Connna B ['anakruke. [Nanaktuku. YépHbie 18.04
JIBIPBI B SIIPax aqakTHK
59 Bcenennas. Pazoeranue ranaktuk. Teopus bosbiioro 23.04
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B3pbIBd. PenukroBoe H3JIYy4YCHUC. MeraranakTuka

60 Hepemiennsie npo0ieMbl aCTpOHOMHUH 1 25.04

61 KontponbHas pabora «371eMEeHTHl aCTPOHOMHUH U 1 30.04
acTpohU3UKN»
O06o6maromuii ypok. Pons ¢pusukn u actpoHOMUY B

62 SKOHOMUYECKOU, TEXHOJIOTMUECKOM, COITUaTbHON 1 1 2.05
9THYECKO cepax AesTeTbHOCTH YeJIoBeKa

63 O6o6maronmii ypok. Pons u MecTo Gpusuku u 1 705
ACTPOHOMHUH B COBPEMEHHOM Hay4HOH KapTHHE MUpa )
O6o6maromuii ypok. Pons ¢uszndeckoit Teopun B

64 (OpMHUPOBaHUHK TIPEJICTABICHUN O (PH3MYECKON 1 14.05
KapTUHE MHpa
O06o6maronuii ypok. Mecro (GpU3UUECKOi KapTHHBI

65 MHpa B 00LIEM psily COBPEMEHHBIX €CTECTBEHHO- 1 16.05
HAay4HBIX IPEICTaBICHUH 0 IPUPOIE

66 Pe3sepBHbIi ypok. MarHuTHOE I0JI€. 1 21.05
DJIeKTpOMAarHUTHAsI WHIIYKIUS

67 PezepHsIil ypok. Ontika. OCHOBBI clielIMaIbHOM 1 23.05
TEOPHH OTHOCHTEIILHOCTH

68 PesepHnblit ypok. KBaHtoBas ¢puzuka. DieMeHTbI 1 28.05 bubauorexa [JOK
ACTPOHOMHMH U aCTPOPU3UKH ' https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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