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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaaTbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpenoiaBaHus yueOHoro npeamMera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAeT HEOOXOIMMOCTh pealu3alli MEKIPEeIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC IeJTH M3Y4eHHs (U3MKU Ha YPOBHE CpeJIHEro olIiero odpa3oBaHUs, IJIAHHPYEMbIS
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAaIpeIMETHBIE, IPEeAMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3YyJIbTAaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IPEIMETHBIC PE3YIbTATHI IO TO1aM O0YUYCHHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHus.

®dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUHN ONPEeIsIeT XapakTep U pPa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa OOy4aroliuxcs, B (OPMHPOBAHHUE YMEHHUH NPUMEHSTH
HAy4YHBIA METO]I TO3HAHUSI IPU BBIMOJHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3MKH A YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pu3nku 0ObeMHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuszanus mpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHuuana Gu3n4eckon HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKH C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Yy4YaCTHHUKaMU 0O0pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyromume BhIOOpa (DU3WYECKONW MOJENTH Il CUTYallMH MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHEeTa (HU3UKU MU B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe YIeHUYIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.
JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ECHeYnBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
SMIUPHUIECKUX U (PYHITAMECHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M OOecredynBaeTcs B pacyére OJHOTO KOMILIEKTAa Ha JABYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:
e (opMupoBaHHME HHTEpPECa M CTPEMJICHUS OOYYAIOUIMXCS K HAyYHOMY HU3YUYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUA U (opMHUpOBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa U3y4YEeHHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHHE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEJIbCTB;

(dbopmMupoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTiokeHre 3TUX lened oOecreyrBaeTcs PelieHHeM CIEAYIONIMX 3ajad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHHUKA 00 OOIIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
GU3HYECKUX SBJICHWA B TIPUPOJE W IS NPUHATHS TPAKTHUYSCKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3a/laHHOM (u3mueckoit
MO/IEIBIO, 3a/1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/JaHne (PU3NYECKON MOIeNH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U MPOBEACHHS (DU3HMUCCKHUX
OKCIICPUMEHTOB, aHAllM3a W  HWHTEpIpeTanud  WHOOPMANUU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESTCIILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpPOBHE CPEIHETO OOIIEro 00pa3oBaHHS
orBojuTcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1no Gusmnke nepeyeHs JadopaTOPHBIX U MIPAKTUYECKUX padoT
ABJIIETCS. PEKOMEHJ/IOBAaHHBIM, YYMTEJIb JENIaeT BHIOOp MpPOBEACHMs J1abOpaTOPHBIX padboT u
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O IO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl MO3HaHUS OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITEITLHOCTH JIIOICH.

Jlemoncmpayuu
AHajoroBbple ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YeCcKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloKeHue nepeMenieHu u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiiHoe naBmxeHue. J[BkeHHe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JTMHEHAsA CKOpOCTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpPEHHE.

TexHu4ecKkne yCTpOUCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPSJIOB,
LEMHbIE U peMEHHbBIC TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOmeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMICHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBH)XEHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH [Manuies. Ilepoiit 3akoH HeroToHa. MHepuHanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUXKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKH. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbple U HEMOTEHUHUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrUd Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3zgea 3. MoJjiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKEHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TeNl U 00BSICHEHNE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

TermnoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. Lllkana remneparyp Llenbcusi.

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEeOopuu
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHEepruu
TEIJIOBOTrO JABMKEHHS yacTul ra3a. [llkama remneparyp KenbBuHa. I'a30BbIe 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
nzobapa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OpPTraHUYECKUX COETMHEHMI.

OnbIThl 1O AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mognens onsira IlITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJECHCTBHS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OmnpeneneHue Macchl BO3JyXa B KIJIACCHOM KOMHaTe Ha OCHOBE H3MEpeHUH o0béMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsT 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprus 0lHOAaTOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y eJbHas
TEII0EMKOCTH BellecTBa. KomuecTBO TEIIIOTHI IPU TEIUIONEpe1ade.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. lIpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.

Tennossie MamuHbL. [[puHIMNIBL eHCTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUH B
TEIUI0BbIX MammuHax. KoaduimeHT none3Horo naeicTBus rermnopoi MmamuHsel. [ukn KapHo u ero
KO3(DPHUILIUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hupa B JTaTyHHOU TpyOKe MyTéM TpeHHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3/1yXa. HacelmeHHbI map. YaenpHas TEIuIoTa mapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuasibl. IlnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JTaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsaoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHH  3apsia.
Onexktpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnoussd. [lpuHumn cyneprnozuuuun
AIIEKTPUYECKHUX MoJied. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOPOB, KOHIEHCATOpP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ PUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akOoH Oma 11
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYecKuii TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIeKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTPOIBHXKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a30Boro ypoBHs B 10 Kiacce OCYMIECTBISETCS C YYETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, Hay4HbIH (akt, rmore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpHUs, HaOJIOJCHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPhI M WX TPOCKIMM Ha OCH KOOPJIWHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0OMeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH W Ta30B, JJEKTPUUYECKHE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHue IBMKEHUI C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET TPCHHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJUIIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU TOJIyYeHHUs] COBPEMEHHBIX MaTepHUasioB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHATrpEeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKUMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAYKIMK. KapTrHa TMHUI MarHUTHON MHAYKLUH TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje mpoBOAHMKA ¢ TOKOoM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBieHHE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe siekTpudeckoe moJie. ONEKTPOABIIKYINAs CWIa HMHIYKLIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHUJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO T0JIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuyeckne yCTpoOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMKA MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u I1eKmMpoMazHUmMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
koneOanus. Ilepuon, dacrora, ammautyga u  (asa kosebanuil. IlpyXMHHBIT MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHUX KoJiebanuid. [IpeBpaiiieHue s3Hepruu npu
rapMOHUYECKUX KOJeOaHHIX.

Konebarenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMH U  DJIEKTPOMAarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AnekTpodHepruu. KynbTypa ucCHoOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpoOiiCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUUECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Kosie0aTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpEeMEHHOTO TOKa B LENM W3  MOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHEe, MpeJIoMJIeHHe, nojspusauus, audpakuus, uHreppepenuus. CkopocThb
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpakxeHus U IPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MEXaHMUeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE, IMpPEJIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CoxHbIN cocTaB 6eoro cera. Lper.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cera. [udpakuumonnas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHImu cBera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHMYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpUHn
OTHOCUTEJIBHOCTH: HMHBAapPUAHTHOCTb MOJIYJS CKOPOCTH CBE€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
dboToHa.
OtkpeiTe u uccinenoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBnenue DitHmTeitna 1 porospdexra. «Kpacnas rpanunay porosddekra.
JaBnerue cBera. OnwiTel [1. H. JIeOGenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue n mornomenue GoTOHOB IpU MEPEXOE aroma ¢
OJIHOTO YPOBHS SHEPTruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPTUU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHbIA AaHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paaoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuiibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOIEHHS ¥ PETHCTPALIMU 3JIEMEHTaPHBIX YACTHII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oransl pa3BuTus actpoHomMui. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE31bl, IIAHETHI, X BUAUMOE JABHIKEHHE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuku v kBa3apsl. YEpHbIE ABIPHI B ApaxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpA, posib (U3HUECKOH Teopuu B (QOPMHUPOBAHUU TPEACTABICHUN O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBSI3€il C KypcamMH MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU I0J100MS TPEYTOIbHUKOB, ONPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTa/NIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: JTMHUM DJIEKTpONepeiad, FeHepaTop MEePEMEHHOrO TOKa, 3JIEKTPOJBUIraTeb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmiero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MIPEJAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM eI TEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NIESATEIIFHOCTh B HHTEpECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3alyy;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTaPHOH M BOJIOHTEPCKOH IEATEITHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOI IpaXk1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUAs CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccuu u
peaIn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSYKEHUU BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 TIO3HAHUS

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBUIya IbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHUBeEPcAIbHbIE YUueOHbIe 1eiCTBUS
Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (POPMYIHpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh, OIEHWBATh COOTBETCTBUE PE3YJIbTATOB ILIEIISM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAYyKH;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETLHOCTH B O0JACTH
(bU3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIbBHOMY MOUCKY METOJIOB PEIICHUs 3a/1a4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHS,

BIAJETh BHJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHMWsS, €r0 HMHTEpIIpEeTaluH,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaAIIUSIX, B TOM YHCJIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISAITh TPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3Yy €€ PelIeHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJTM3UPOBATH TTOJIYICHHBIC B XOJI€ PEIICHHUS 3a/1a4 Pe3yJIbTaThl, KPUTHYECKH OIICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
YHclie IPU U3YYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPeJIaraTh OPUTHHANbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE albTepPHATUBHBIE PEILICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3Ha4YeHUs THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPAsi ONTUMAIIbHYIO (POpMY ITpeCcTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eliCTBUA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHYyaIbHON paboTHI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanusi:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € YYETOM HUMEIOUIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAULIUH B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIHHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpefHero o0Iiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cepbl, ObITh YBEpEHHBIM B ceOe;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yilbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpAxX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JESATENILHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEpLUaIbHas cHUcTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TEJIO, WACANBHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
du3nUeckux 3anay;

pacro3HaBaTh (pu3MUeckue sBIEHUS (MPOLEcChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE 110 OKPYKHOCTH, HHEPLIUS, B3aUMOAEUCTBHE Tell, U dy3usi, OpOYHOBCKOE JABHKEHHE,
CTPOEHHUE JKUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00BbEMA TeJl IIPU HarpeBaHUU (OXJIAXKAECHUN),
TEIUIOBOE PAaBHOBECHE, MCIAPEHUE, KOHJICHCAIMs, IUIaBJICHHE, KPHUCTAIIM3alMs, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHE JaBJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYAE, CBA3b
MEXJy NapaMeTpaMu COCTOSIHMS ra3a B H30Ipoleccax, 3JEKTpU3alus Tej, B3aUMOJICHCTBHE
3apsIlI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
IyTh, NIEPEMELLIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIa, UMIIYJIbC Tella, KUHETUYecKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIONIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U eIMHULBI, HAXOIUTh (POPMYIbI, CBS3bIBAIOUINE NAHHYIO (U3WYECKYIO BEJIIMYUHY C JAPYTUMHU
BEJIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CPeJHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uX O00O3HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANPSDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3HOCTh TOTEHIUAIOB; MpPU OMNUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpEOHEH KWHETHYECKOW DHEPTrHH TETUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BbIPAXKEHUE U YCIOBUS (IpaHULIbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEA0BAaHHIO (DU3MUYECKUX SBJIEHUI U IPOLECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT B (POPMYITHPOBATH BBIBOJIBL;

OCYILECTBIISATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHHs (U3UUYECKUX BEIWYMH, TNPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEKY GU3MUECKUMHU BEIMYUHAMHE C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpPEHU, TPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHUpPOBATH PE3yNbTaThl MOTYyYCHHON
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHU C ONOPO HAa N3YyUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJSIPHOM MHGOpMAIUU, TOTYYEHHON U3 PA3INYHBIX HCTOYHUKOB, KpUTHUECKH aHAJTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (U3KKE B TOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHus
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3/10pOBbs U COOTIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOILEH CpeIe;

paboTaTh B TpyIIe C BHIIOJHEHUEM PAa3IUYHBIX COIUANBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJI0OCTHOCTh U €AMHCTBO (PU3UUYECKOM KapTUHBI MUPA,

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJII HAa IPOBOJHUK C TOKOM M JIBWXKYIIUMCS 3apsl,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYAaTOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHbIE SBJICHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Moiis, cuia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHbIC KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBl IIOCJIENOBATEIBHOIO M NApaJIEIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WMHIAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPaHEHUS MacCOBOTO YHUCIA,
nocTynaTel bopa, 3akOH paguMOaKTUBHOIO pacnajga, OpU 3TOM pa3jinyaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpEeNENATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI MPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (GopmMynupoBath
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOUpATh ONTUMANbHBI CHOCO0 H3MEpPEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJBI OIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOmUIl W TpapuKOB, JAeNaTh BBIBOABI MO pe3ylbTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOTo 000pyI0BAHHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTh MOYYEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAI[HOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd U TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(POPMAIUH, IOTYYSHHON U3 Pa3INYHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBUS MAITUH, TPUOOPOB M TEXHUUYECKHUX YCTPONCTB, pa3invaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl O0ecTieueHus
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Uroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
OBHLIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?ﬁr?]?:;(sigrou/g £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no paszneny 4
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[ToBTOpenue. 3akOHbI bubnnorexa [JOK
1 y 1 3.09
B3aUMOJICUCTBUS https://m.edsoo.ru/ff0c32e2
5 [ToBTrOpenue. Mexanuueckue 1 4.09 bubmmoreka [JOK
KOJIeOaHUs U BOJTHBI ' https://m.edsoo.ru/ff0c33e6
[ToBTOpEHUE. DIIEKTPOMATHUTHOE Bu6motreka [JOK
3 1 10.09
nosie. CTpoeHue aroma. https://m.edsoo.ru/ff0c3508
bubnuoreka [{OK
4 1 11.09
Aarnocrutieckas pagora https://m.edsoo.ru/ff0c3620
5 PaBHOMepHOE npsMONIMHENHOE 1 17.09 bubmuoteka [IOK
NBUYKEHUE ' https://m.edsoo.ru/ff0c372e
PaBHOYCKOpEHHOE NPAMOIUHENHOE bubmmnoreka HOK
6 1 18.09
JIBIKEHHE https://m.edsoo.ru/ff0c39cc
7 CBoOoaHoe majeHue. Y cCKopeHue 1 24.09 bubmmoreka IIOK
CcBOOOIHOTO ITaJECHUS ’ https://m.edsoo.ru/ffOc3ada
KpuBonuneriHoe 1BUXEHUE.
8 JIBr>keHUEe MaTepUaIbHON TOYKH O 1 25.09 bubmorexa [JOK
P ' https://m.edsoo.ru/ffOc3be8
OKPY>KHOCTH
[Tpunatmn oTHOCUTENBHOCTH [ anumes.
9 HNueprumanbHble CHCTEMBI OTCUETA 1 1.10 bubmorexa LIOK
pit . ' ' https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproToHA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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Macca tena. Cuia. [lpunnun
Cynepno3uiuu cui. Bropoii 3akoH

bubnunorexa LIOK

10 HproTona nj1s MaTepuanbHOM TOUYKH. 2.10
N a p https://m.edsoo.ru/ffOc3be8
Tpetuii 3akon HerotoHa nst
MaTepUaIbHbIX TOYECK
3akoH BceMUpHOro TaroreHus. Cumna
11 Tsokectu. [lepBas kocMuveckas 8.10 bubmorexa [JOK
P ' https://m.eds00.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 9.10 bubnnorexa [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadduumeHT tpenus.

13 Cuna czn OTI/IBJIeI({bI/Iq:I IpHu ,Z[BI/IE(CHI/II/I 15.10 Bubmrorexa IIOK

P P ' https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WM rase
[ToctynarensHoe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 16.10 bubnnorexa [JOK
MowmenT cuisl. [lnedo cuibl. ' https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECUsI TBEPAOTO Tela
NMnynsc MmaTepralbHOM TOYKH,

15 CUCTEMBI MAaTEPUAIIbHBIX TOYEK. 92.10 bubmmnoreka HOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTHBHOE IBIYKEHUE
PabGoTa 1 MOIITHOCTH CHITBL.

16 Kunernueckas sHeprust 93.10 bu6muoreka [JOK
MaTepuaabHOW TOUKH. Teopema 00 ' https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETUYECKOW SHEPTUH
[TorenmmansHas YHEPTHS.

but6mmoreka [IOK
17 [ToreHimanbHast >HEPTUs YIPYro 6.11

neGopMHUPOBaHHON NPYKUHBI.

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
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[ToTennmanpHas SHEPTHs TENa BOIU3U
ITOBEPXHOCTH 3eMIIN

18

[TorennuansHble ¥ HEMOTEHIIMATIbHbIC
cuiibl. CBA3b paboThHI
HETNOTEHIMATBHBIX CHJI C
M3MEHEHHEM MEXaHMUYECKOW IHEPTUU
CHCTEMBI TeJl. 3aKOH COXPaHCHHUS
MEXaHHYECKOH YHEPTUH

12.11

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

20

21

Pemenue 3agau

KontponbHas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

OCHOBHbIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOH TEOPUH.
Bbpoynosckoe nsmxenue. Auddysus

13.11

19.11

20.11

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3alMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEU
U TBEPABIX TEI

26.11

23

24

25

Macca monekyn. Konuuectso
BemiectBa. [locTostHHas ABoraapo

TemuoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illlkana remneparyp
Henscus

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

27.11

3.12

4.12

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcoutoTHas TeMiepaTypa Kak Mepa
CpelHEeW KUHETUYECKON SHEPTUU

10.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeiipona

27 3akon JlanibToHa. ['a30BbIC 3aKOHBI 11.12
JlaGopaTopHas paboTta

08 «HccnenoBanue 3aBUCUMOCTH MEXKIY 1712
napaMeTpamMu COCTOSIHUS
Pa3peKEeHHOT0 Ta3a

29 W3omporieccsl B uaeanbHOM raze u ux 18.12 Bbu6moreka [JOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 cnocoObl €€ n3meHenus. KomnuecTBo 2412 bubnuorexa [IOK
TeIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUSl OJTHOATOMHOTO HUJEAIbHOTO
rasa

bubmmoteka IIOK

31 Byt rertonepesa-m 2212 https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEILIECTBA.

39 KonunuaecTBo TennoTsl npu 14.01 bubmmnoreka HOK
Terionepenaye. AanadbaTHbII https://m.edsoo.ru/ff0c5¢c36
pouecc

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 15.01 bu6muoreka [JOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs nporeccoB B

34 npupoje. Bropoii 3akoH 21.01 bubmorexa HOK

https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKH
35 [Ipunuun nevictus u KIIJ[ rernnoBoit 2201 bu6nunorexa LIOK

MalllTMHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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36 [ukn Kapno u ero KIT 28.01
S €CKHE one

37 KOJIOTHYECKHE MPOOIIeMbI 29,01
TETIOIHEPTETUKH

38 O606maromuii ypok «MouekymsipHas 4.02 bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH ' https://m.edso00.ru/ff0c6938
KonrponsHas pabora o Teme Bu6 LIOK

HOIMOTEKA
39 «Moiek a 3uka. OcHo 5.02
ACKYIAPHAT pusn HOBE! https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpa3zoBanue U KOHACHCAIHS. 11.07 bubnuoreka [IOK
Vcniapenue u Kurenue ' https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIHHAS Eubs 10K

HOJIMOTEKA

41 .H 7 12.02
BIDKHOCTD BO3YX4. HACHIICHHbIM https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHUZOTPOIHS

42 CBOMCTB KpHUCTAJLIOB. JKunkue 18.02 bubmiorexa LHOK

p ' ' https://m.edso00.ru/ff0c65f0
kpuctanabsl. COBpeMEHHbIE
MaTepHaIbl
[InaBneHue n KpUCTATUTU3ALIMSL.
43 V nenpHas TEINIOTA IJIaBJIEHUS 19.02 Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
but6mmorekxa [IOK
44 VpaBHeHUE TEMIOBOro O 25.02
p aanca https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Teil. DICKTPUUECKHI
b
45 3aps. JIBa BUJa 3JIEKTPUUECKUX 26.02 nbmoreka LTOK

3aps/i0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 OJYIIPOBOIHUKHA. 3aKOH COXPaHEHUS 4.03 Bubmuorexa OK
YHpOBOA ' p ' https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps/10B. 3aKOH
47 Kynona. TouedHbIN 3JIEKTpUICCKUN 5.03 Bubmuorexa OK
Y : p ' https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsok€HHOCTB AIIEKTPHYECKOTO
noss. [IpuHIMn cynepno3unuu bubnnoreka [JOK
48 . 11.03
BJIEKTPUYECKUX MoJer. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit aieKkTpocTaTH4ecKkoro By 10K
noInoTeKa
49 nond. [Torenuuan. Pasaocts 12.03
H https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAJIOB
IIpOBOAHUKY U QUIIEKTPUKHU B
50 3J'IpeKT OCTATHYECKOM HOIJ)'Ie 18.03 Bubmiorexa HOK
P ' ' https://m.edsoo.ru/ff0c7018
JlypnexkTpudeckas MPOHUIIAEMOCTh
bubmmoteka IIOK
51 OnexkTpoéMKocTh. KoHIeHcaTo 19.03
p a p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHJeHcaTopa. DHEPrus 2.04 bubmiorexa LOK
pa. p ' https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHAEHCATopa
53 JlabopaTtopHas pabota "M3mepenue 8.04
AJIEKTPOEMKOCTH KOHAEHcaTopa" '
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIEHOTO
o4 anmapara, CTpyMHOro NpHHTEpa. 9.04

DNeKTpoCTaTUIECKas 3allHTa.
3a3eMIIeHHe AIIEKTPOIpuOOpOB



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

55

56

57

DNEeKTPUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarensHOE, MapaiebHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlaboparopHas paboTa
«3yueHne cMenaHHOTO COeIMHEHUS
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

15.04

16.04

12.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTtounnka ToKa u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

23.04

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas IPOBOJINMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
teMieparypbl. CBEpXIpOBOIUMOCTh

29.04

60

61

62

DNeKTpUUECKUN TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUYECKUH TOK B pacTBOpPax U
pacIiaBax 3J€KTPOJIUTOB.

30.04

6.05

7.05

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



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

QHGKTpOJII/ITI/I‘ICCKaSI Jucconuanms.

DIIEKTPOJIN3

DNEeKTPpUYECKHUM TOK B razax.

63 CamMoCTOSTeTbHBINA U 1 13.05 bubmuorexa [IOK
HECaMOCTOSITEJIbHBIA pa3psl. ' https://m.edsoo.ru/ffOc84ae
Monnus. [Tnazma
DnexTpuueckue nprudopsl U
YCTPOMCTBA M X MPAKTUYECKOE bubnnoreka [JOK

64 1 14.05
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O6o6maromuii ypok Konrponsnas bubnuoreka [{OK

65 1 20.05
pabota no Teme «IJIEKTPOCTATHKA. https://m.edsoo.ru/ff0c88be
[TocTOAHHBIN IEKTPUUECKUIN TOK. BuG LIOK

nonmoTexa
66 T 1 21.05
QI B PASIIAHE https://m.edsoo.ru/ff0c8a8a
cpenax»«IEeKTPOIUHAMUKAY
OBUIIEE KOJIMYECTBO YACOB I10 66

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
» Tema ypoka Kontpoabnbie IIpakTunyeckue Aara mupposkie
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypen

[TocTOsIHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 5 09 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUIUH
MarnuTtHO€e 1oJie TPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 5.09 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

bu6nmoreka [JOK

3 Pemterme saza+ 1 209 https://m.edsoo.ru/ff0c98fe

4 JlelicTBME MAarHUTHOTO TOJIS Ha 1 12.09 bubnuoreka [JOK
IIPOBOAHMK C ToKOM. Cuita Amnepa. https://m.edsoo.ru/ff0c9acO
JlelicTBME MArHUTHOTO TIOJIS HA

5 JBIKYIIYIOCS 3apSOKEHHYIO YACTHILLY. 1 16.09 bubnnoreka [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenna
DIeKTpOMarHuTHasT WHTYKITHSI.
IToToK BEKTOpa MarHUTHOM

6 uHaykuuu. J/1C naaykunu. 3aKkoH 1 19.09
ANIEKTPOMATHUTHON UHAYKIIUU
®dapanes

7 Pemenue 3amau 1 23.09 Brbmrotexa IOK

https://m.edsoo.ru/ff0cal50



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

10

NuaykTuBHOCTH. SBIEHUE
camounaykuuu. IJC
CaMOUHAYKIIUU. DHEPIrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJie

TexHu4eckue ycTpoucTBa U ux
MIPUMEHEHHUE: IOCTOSIHHBIC MarHUTHI,
3JICKTPOMArHHTHI,
AEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
WHIAYKIIHOHHAS TIeYb

O6o6maromuii ypok «MarauTHoe
noJie. DJIEKTpOMarHuTHas
UHIYKIHSD)

26.09

30.09

3.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora no teme
«MaruuTtHoOe 1noue.
OJEeKTpOMarHUTHAs UHIYKLUS»

7.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
Kose0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBparteHue sHeprun

10.10

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnasi pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojieOaHui Tpy3a Ha
HUTHU OT JJIMHBI HUTU U MACChI
rpy3a»

14.10

14

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE

17.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KOJIEOAHMS B MACATLHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS
MEKIy MEXaHHUECKUMH U
9JIEKTPOMArHUTHBIMH KOJI€OaHHSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

21.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIC
MeXaHUYECKHe KoseOaHusl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

24.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA
Y HaIpsOKEHUS

7.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpoussocTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOJACTBE AJIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOM
JKHU3HU

11.11

14.11

18.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bubmuorexa [JOK
21 CKOpoCTh pactpoCcTpaHEHUs U 21.11
P pacIpocIp https://m.edsoo.ru/ffOcca54
JutnHA BOJIHEL. [lomepeunbie u
TIPOJIOJIBHBIC BOJTHBI
29 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH 55 11 bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka ' https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIC BOJHBI, UX
23 cBoMcTBa U ckopocTh. [1Ikana 28.11 bubmorexa HOK
POCTE ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBI pAAHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs 2.12
cBs3u. Paguonokanus
o5 KonTponbnas pabota «Konebanus u 5 12 bubnuorexa [JOK
BOJIHBD) ' https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHUE
26 CBETa B OJITHOPOJHOM Cpejie. 9.12 bubnuotexa [JOK
ToueuHbIil HICTOYHUK CcBeTa. JIyd ' https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkenus ceera. [loctpoenue 12.12 bubmorera [JOK
P . P ' https://m.edsoo.ru/ff0cd4e0
M300paXeHHH B MJIOCKOM 3epKajie
[Ipenomnenue creta. [TonHoe
08 BHYTpPEHHEE OTpa’KEeHUE. 16.12 bubmuoreka [IOK
[IpenensbHbIN Yo MOJIHOTO ' https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHas pabora «3mepenue 1912 bubnuorexa [IOK

MoKas3aTeyid MpEeJIOMJICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a



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

30

JIunssl. [TocTpoenue n3odpakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue NUH3bI

23.12

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle

31

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
U300paXKEHUH B TUH3AX)

26.12

32

33

34

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabora «Habitonenue aucrepcuu
CBETa»

HNurtepdepennus ceera. udpakmus
cBeta. JludpakunoHHas pemeTka

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CBCTa

30.12

9.01

13.01

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue npudboOpsl U yCTPOHCTBA
U YCJIOBHS UX 0€301aCHOTO
IPUMEHEHHS

16.01

36

37

38

['panu1Ibl TPUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
IToctynatel cnenuaibHON TEOPUH
OTHOCHUTEIBLHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUEC NJIWMHBI

OHeprus U UMILYJbC
pENATUBUCTCKOMN YacTullpl. CBs3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus NoKost

20.01

23.01

27.01

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68



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

KonTtponbnas padora «OnTuka.

bubmuorexa [JOK
39 0] i 30.01
CHOBBI CHICHHATILHOM TCOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyna I1nanka. 3.02 bubnnoreka [HOK
DHeprus ¥ UMIyJbC GoToHA ' https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHUE Eu6 10K
noIMoTeKa
41 .0 A.T. 6.02
PoroopexTa. Onbrs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddexra. YpaBHEHHE
42 SI?IHLHTegI)Ha n%)lq:bomatbtgema 10.02 bubmorera [JOK
A ' ' https://m.edso0.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddekra
Hasnenue ceera. Onbith [1. H. BuG 10K
nonImoTexa
43 JIe6 . X i 13.02
COCACEA. AMMHIHCCROC ACHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPAKTHIECKOE TIPUMEHEHUE:! 17,02
dboTornemMeHT, GOTOATIUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
Pemenue 3amau mo reMe «JI€MEHTEI bu6nmoreka [JOK
45 . 20.02
KBAaHTOBOM ONTHKN https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHna. OnBITHI
46 Pesepdopna no paccesHuo o- 24.02 bubmorexa HOK
PO P ' https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Moaens aToma
bubmuorexa [JOK
47 11 b 27.02
OCTyRaTH Hopa https://m.edsoo.ru/ff0dOafa
48 Wznyyenue u normnomieHue GoToHOB 3.03 bubnnorexka [JOK

Ipu nepexoae aroma ¢ OJHOIroO

https://m.edsoo.ru/ff0d0afa



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

YPOBHS SHEPTUH Ha APyrou. Bubl
CIIEKTPOB

49

BousiHOBBIE CBOMCTBa yacTull. BosHbI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

6.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. 'aMmma-uzinydyeHue

OHeprus CBA3U HYKJIOHOB B SIpE.
Snepusle peakuuu. S nepHbiin
peakrop. [IpoGiemMbl, NepCHeKTHBHI,
DKOJIOTUYECKHE aCIIEKTHI AIEPHOU
SHEPIreTUKHU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3UTpoHa. MeToabl HaOMOACHUS U
PETUCTPALIMU IEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE

10.03

13.03

17.03

20.03

3.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38



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

B3auMoiericTBUs. EquHCTBO
(bU3UYECKON KapTHHBI MUPAY

55

OTansl PasBUTHUA aCTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHUHU. Bun
3BE3aHOTO HEeOa. Co3Be3usl, IpKUE
3BE3/1bl, IUTAHETHI, UX BUJIUMOE
nBuxeHue. CoHeyHast cuctemMa

7.04

56

57

Connue. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
nocJe0BaTelbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOKICHUH U
spomronru CoJIHIA U 3BE3]

10.04

14.04

58

59

60

61

Mieynsiii [1yre — Hama I'anakTuka.
[Tonoxenue u aBmxenue ConHia B
lNanmaktuke. ['anmaktuku. Y€pHbie
JBIPHI B IPAX TATAKTUK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznydeHue.
MerarajgakTuka

Hepemennsie mpoOieMbl
ACTPOHOMHHU

KoHnTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

17.04

21.04

24.04

28.04




Ob6o6maromuii ypok. Pois ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOM,

62 TEXHOJIOTHYECKOH, COIMAILHON U 1 5.05
3TUYECKOU cdepax AeITeIbHOCTH
yejgoBeKa

O6o6marmuii ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

63 1 12.05

Ob6o06maromuii ypok. Poib

U3UYECKOU TEOPUHU B
64 ¢ P 1 15.05

dbopMUPOBaHUU TIPEJICTABICHUI O
buznueckoil kKapTuHe MUpa

O6o6mmaromuii ypok. Mecrto
(bu3nUeCKoit KapTHUHBI MUpPA B
65 0011eM psiTy COBPEMEHHBIX 1 19.05
€CTECTBEHHO-HAYUHBIX
NPEJICTaBJICHUN O IPUPOJIC

PesepBHEBII ypoK. MardiutHoE I0JIE.
66 PBHBI YP 1 22.05

3J'ICKTpOMaFHI/ITH as1 MHAYKIO WA

PesepBHbIil ypok. Ontuka. OCHOBBI
bu6nmoreka [JOK

7 % 1 26.05
6 CHCHHAILHOM TeOPHH https://m.edsoo.ru/ff0d1784

OTHOCUTCIIBHOCTHU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME o7 4 4



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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