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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yuéToM deaepaabHOn
paboueil mporpaMMbl BOCITUTaHUS ¥ KOHIETIIIUY TpenoAaBanus yueOnoro npeamera « Pu3ukay B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuy, peajn3ylOIMX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu oOydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENIFHOCTHOTO Noaxoaa. [IporpamMma o ¢usnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peaU3allid MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yJbTaThl OCBOCHMSI Kypca (PU3MKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (U3UKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0yUdeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHUN 00 OKpY’KalolIeM MHUpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XumHen, ouonorue, ¢usmueckoit reorpadueir u acrpoHomuei. Vcnonp3oBaHnue U aKTHUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpUaloB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Vizydyenue Gpu3nku BHOCUT OCHOBHOM BKJIa/1 B (popMUpOBaHUE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHUE YMEHUN NPUMEHSTh
HAy4YHBIM METOJ1 TO3HAHUS IPU BBINOJIHEHUN UMU YUEOHBIX UCCIIEJOBAaHUM.

B ocHOBy Kkypca (u3nku JUist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca pU3NKH 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIHana (PU3NYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs Mpo0eM palliOHAIbHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peaanu3yeTcs MPekIe BCEro 3a cuér
OpraHMu3ay YKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuaromuxcs. [ias 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUYEHUYECKUX MPAKTHYECKUX paboT. BeineneHue B ykazaHHOM MepeyHe J1abopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3alaHHON (PU3MUECKO MOEIBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. [lis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIIETO
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-HAy4YHOTo Lukia. B kaOuHere ¢usnku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pYAOBaHHE.
JeMoHCTpaniioHHOe  000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUN JUIsl WCCIEOBAaHUS M3Y4YaeMbIX SBJICHHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBFHBIX 3aKOHOB, UX TEXHUYECKUX IMPHUMEHEHHH.
JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOeCleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKThI JIaOOpaTOPHOro OO0OpYyNOBaHMS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY H3YUEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeETOA€ TMO3HaHUs U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJbTaTa M3y4eHHs OCHOB CTPOCHMS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHHEe YMEHHUI OOBACHATD SBJICHUS C UCIIONIb30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4HbIX JI0KA3aTENIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B IpoIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS TMPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHsI PAa3IMYHBIX 3aJad C SBHO 3aJlaHHON (u3mveckoin
MOJIEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/jaHne (pr3nIecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIeATEIbHOCTH.

Ha w3ydenue ¢usuku (0a30BBIi YPOBEHb) Ha ypOBHE CPEIHETO OOMIETO 00pa3OBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gpusmnke nepedeHb JadopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JeJaeT BBIOOp MpOBEACHHUs 1a0OpaTOpHBIX padoT U
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®usnka u MeTOAbl HAYYHOI'0 TO3HAHMS
®usnka — Hayka o mpupozge. HayuHsle MeToabl IO3HaHUS OKpysKaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HUUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Llemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBHKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro ABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. ClokeHue NepeMelieHul u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKOpeHue CBOOOIHOTO TaICHHUS.

KpuBonuHeliHOe nBMKEHHE. [IBHJKEHHME MaTepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTS, IMHEIHAs cKkopocTh. [lepunon u yactora
oOparmieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBa U MpakTUYECKOE IPUMEHEHHE: CIIUOMETD, ABMXKEHNE CHAPSI 0B,
LETIHBIE U PEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOHOTO MaICHUS.

Hanpasnenue ckopocTH IpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEIETIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEKY I TSAMH, IPOMIEHHBIMH TEJIOM 3a [TOCJIEA0BATEIbHBIE

paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

N3yuenne nBUKEHUS Tema, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCUETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoit 3akoH Herorona s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1t MaTEpUANIBHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CkoyibxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuma
TPEeHUsI CKOJIbXKEHHS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aMMOJICUCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTo Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3UHOBOM
oOpasitie, oT ux aedopMaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaLCHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

Hmnynbc MatepralibHOM TOUYKHU (Tea), CUCTEMbl MaTepUaIbHBIX TOYEK. MIMITyIbC CHIIBI U
W3MEHEHHNE UMITYyJIbCa Tela. 3aKOH COXPaHEHUS UMITyJbca. PEakTUBHOE ABM)KEHUE.

Pabota cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. [loTeHuManbHas sHeprus ynpyro aeopMupoBaHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aOCOIMIOTHO HEYyHpPYyroro yaapa C IMOMOULIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3M pabOThl CHUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEpE PaCTSKEHUS] PE3UHOBOT'O JKI'yTa.

Paznen 3. MoJiekyJsipaasi pu3uKa 4 TEePMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUIECKON TEOPUHU U UX ONBITHOE 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBHS YaCTHII BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEN U TBEPABIX TEI U 0OBACHEHHE CBOICTB BEIleCTBA HA OCHOBE
3TUX MoJzeneil. Macca u pa3mepsl MoiiekyJl. KonnuectBo BewmectBa. [loctosiHHas ABoragpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Lienscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KUHETHYECKONW TEOPUH
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
nzobapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BEHIECTBA, (OoTOrpaduu MOJEKYI
OpPraHMYECKUX COCIUHEHUM.

OnbITh! 0 AM(PyY3UH XKUAKOCTEH U ra30B.

Moens OpOYHOBCKOTO IBHIKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Monens, nirocTpupyonias Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, U30MpOIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO31yXa B HEU.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMoanHaMuyeckasi cucreMa. BHYTpeHHSsi 3HEprusi TepMOAMHAMHUYECKON CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprust 0AHOATOMHOIO
UJEAIBHOTO raza. Buael Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIMS, U3TyYCHHE. Y AeIbHasA
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IIpU TEIUIoNepeaaye.

[Tonsitue 00 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MPpUPOJIE.

TenoBeie MamuHbL. [IpuHIUIBL AefCTBUS TemIoBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
Teru10BbIX MamrHax. KoagduiuenT nonesnoro neictBus remnopoi MmamuHel. [k KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHnueckue ycCTpoiiCTBAa M MPAKTUUYECKOE IMPUMEHEHHWE: [BUTaTelb BHYTPEHHErO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TIOJ] ISHCTBUEM CIKAaTOTO BO3/yXa, HAarpeBaHue dpupa B JATYHHOU TPYyOKe MyTEM TPEHUS
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHue yaenbHOM Term10EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3/ayXa. HacelmeHHbI map. YaenbHas TeuioTa mapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIEPATYpPbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu moHW>KEHHOM JaBICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoamHaMuka

Tema 1. Dnexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUuyeckud 3apan. JlBa Bua dJIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kynona. TodeuHslli  JIEKTpUYECKMH  3apsii.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuun
ANEKTPUYECKUX NoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJI€. [IudnekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU3OBAHHBIX TEIN.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOYHUKH TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTKa Lenu.

DNeKTpUUecKoe COTNPOTHUBIICHUE. Y nensHOE COIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DNEKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPUOOPBI.

DNEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJICKTPOJIUTOB. DIEKTPOJIUTHYUECKAS
Juccoanus. DIEKTPOIIN3.

DNeKTpUUYeCcKHil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSITENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIM AMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTpOABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psa v NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne cMenmaHHOTO COETMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI UICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne xypca ¢uzukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, rumoresa, (Qunyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, apadoina, runepoora,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdysusi, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BH[IbI TEILJIONEpeIayH, TEIJIOBOE PaBHOBECUE), SJICKTPHUUECKHE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, JIEKTPOJIUTHYECKAS JUCCOLUAINS, TalbBAaHUKA.

l'eocpaghus: BNaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHHKE (pakera,
BOJOMET M Jpyrue), [BUTATEeNb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIUIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJyUYeHHUsI COBPEMEHHBIX MaTEpPHAliOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, AJIEKTpOHArpeBaTelbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIIACC
Pazjen 4. DiekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bexkrop MarHUTHOM MHIYyKUMU. [IpUHIMI Cyneprio3uLMY MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKIuK. KapTiHa TuHUI MarHUTHON MHAYKIMHU TOJISl HOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO MPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIyidb W HampaBlieHHE. J[BHKEHHE 3apsiyKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBeHME DJIEKTPOMAarHUTHOW MWHAYKUMU. [IOTOK BeEkTOpa MAarHUTHOM WHJIyKLUH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHIykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEeKTPOJABMKyIIas Cuia WHAYKIUU B IIPOBOJIHHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOIHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABIKYIIAS CHJIa CAMOUHYKIIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIeE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTENN SJIEMEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABIKYIIEH CUJIbI UHAYKIHMUA OT CKOPOCTH U3MEHEHUS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOOgHBIE MexaHMYECKHe KoneOaHus. [apMoHMUecKue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [IpyXMHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. Y paBHEHHE rapMOHMUYECKUX KojeOanuii. [IpeBpalienue sHepruu npu
rapMOHUYECKUX KOJeOaHHsIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIieOaHUSI B HICATHLHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 2I€KTPOMarHuTHbIE KOJIeOaHusl.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYJTHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE 3eKkTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUUYECKHI 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3aryxaromux KoleOaHuu.

WccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa U HAlpsDKEHWsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaIbIX KoJeOaHU Tpy3a Ha HUTH OT JJUHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHnyeckue BOJIHBI, ycia0BHs pacrpoctpadenus. [lepuon. CkopocTs pacipocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u gudpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMs M3JIyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BeKTopoB E, B, V B anexkTpomaraHuTHOi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. IIpHMeEHEHnEe 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHnyeckue yCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasl JUArHOCTHKA B TEXHUKE W MEIUIMHE, panap, paguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIIeHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny U AUPpakuy MEXaHUNY€CKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M 4acTOTOM
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpEeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMJICHHS CBeTa. AOCOJNIOTHBIM TOKa3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenne n300pakeHuil B COOMPAIOINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBa M TMPAKTUYECKOE NPHUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAJIBHONH TEOPUM OTHOCUTEIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmuvt K6anmoBoi ONMUKU
®oronsl. ®opmyna [Tnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» pororddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOT'O YPOBHS 3HEpIruu Ha Jpyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BonHoBbie cBoiicTBa yactuil. Bonubl ae bpoitnsa. KopryckyisspHO-BOJIHOBOM J1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIA AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Moguenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo onpeneneHuto coctaBa paaroakTUBHOro u3nydyeHus. CoiicTBa anbda-,
Oera-, raMMa-u3IyuyeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. Hykiionnas mozaens siapa ['eiizenbepra—lBanenko. 3apsis
anpa. Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKIJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

®yHaaMeHTanbHbIe B3auMoelcTBus. EquncTBo hrusnyeckoil KapTHHBI MHUpA.

TexHUUECKHE YyCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Oransl pa3BuTus actpoHomui. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.



Bun 3Bé3qH0ro Heba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JIBHKEHHE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpaMmma «CIeKTpalIbHbINA KIacC — CBETUMOCTbY. 3BE3/1bI INIABHOM
[I0CJIEI0BATEIBHOCTH. ~ 3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3J  IJIaBHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTvk. PaguoranakTuky v kBa3apsl. YEpHbIE ABIPHI B AApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOTo nostymapus U sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NnoBTOpeHHE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
3THUYECKON chepax AesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOU
HAayyHOM KapTHUHE MHUpaA, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
¢u3nUecKoil KapTUHE MUpPA, MECTO (PU3MUECKOW KApTUHBI MHUpa B OOILIEM DIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcss ¢ y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTUKH, OWOJIOTMH, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp u o0bEMa Te.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojaeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU IPUPOAE, ACUCTBUE PalUallMU HA JKUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTaUIMYecKash CTPYKTypa TBEPIBIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pya, GOTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: MTUHUU DJIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neusb,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
OcBoenue ydeOHOro mpeavera «@dusuka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIE  ypOBEHb) JIOJDKHO  OOECHECUUTh  JOCTIDKEHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI
JInaHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpeamera «Du3nka» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPECHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMid, IMO3UTHBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIONIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
paclIipeHne KU3HEHHOTO OIbITa U OMbITA JCATEILHOCTA B IMPOIECCE peaTn3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHOM JESITEIbHOCTH, B TOM YUCIIC B YACTH:
1) rpa:knaHCcKOro BOCIIMTAHUSA:
C()OPMUPOBAHHOCTh ~ TPAKIAHCKOW TO3UIMU  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIECHA POCCHICKOTO OOIIECTBA;
NPUHATHE TPAJAUIMOHHBIX OOIICUEIIOBEUYCCKUX TYMAHHCTHYECKUX U JIEMOKPATHUYECKUX
IIEHHOCTEM;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B WHTEpECax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIHbHON OpraHU3AINH;
YMEHHE B3aWMOJICHCTBOBaTh C COIMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBHUH C HX
(GYHKIUSAMU ¥ HA3HAUYCHUEM,
TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;
2) NaTPUOTHYECKOT0 BOCIIMTAHUS
c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;
[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHUSM POCCUHUCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, ODUEHTHPYSICh Ha
MOpPaTbHO-HPABCTBEHHBIE HOPMBI ¥ IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;
OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYNBOTO OYAyIIETo;
4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
buznueckoil HayKe;
5) TPy10BOT0 BOCIIMTAHMS
MHTEpEC K pa3muyHbIM cepam mpodeccrnoHanbHOM ASSITENFHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (U3MKONH M TEXHHMKOW, YMEHHE COBEpINaTh OCO3HAHHBIA BHIOOp Oyaymiedt mpodeccun u
peaTn30BBIBAaTh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI,
TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;
6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:
c(OPMUPOBAHHOCTh JIKOJIOTHYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;
TUTAHUPOBAHKE M OCYIIIECTBIICHHE IEHCTBUI B OKPY>KaIOIIEH cpe/ie Ha OCHOBE 3HAHMSI I1eNiei
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HaNpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHu3mKe;

7) IEHHOCTH HAYYHOTO TMO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHE IICHHOCTH HAyYHOH JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUCHHS (PU3UKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIPHOCTh MHAUBHUIyalIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3soBble Jlornyeckue 1ecTBUA:

CaMOCTOSITeNIbHO (POPMYJIMpPOBaTh M aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEAEIIATh LEN IEATEIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SIBIICHUSX;

pa3pabaThIBaTh IUIaH PEIIEHUs TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTepUaIbHbIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKU MOCIEACTBUM JAESATEIbHOCTH;

KOOPJUHUPOBATH U BBIIOJHATH PAaOOTy B YCIOBHUSAX PEATBbHOIO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciienoBare/ibCKue 1eMCTBUA:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIIOUEBBIMU TMOHATUSIMH M METOAaMHU (U3UUYECKOM
HayKU;

BJIQ/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKON U MPOEKTHON AEATEeIHbHOCTH B 00JAacTH
(GU3HKH, CTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHCKY METOJIOB PEIICHUS 3a]1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B ITO3HAHHS;

BIIAJETh BHJAMM JAESATEIBHOCTH MO TMOJYYEHHIO HOBOI'O 3HAHHUS, €r0 HUHTEpIpETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UpOBATh 3ajady, BBIJABUTATh
TUIIOTE3Yy €€ PEeIIeHUs], HAXOAUTh apTyMEHTHI ISl JOKA3aTelIbCTBa CBOMX YTBEPKICHUMN, 33/1aBATh
napameTpbl U KpUTEPUU PELLICHNUS;

AQHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIIEHUS 3aa4H Pe3yJIbTaThl, KPUTUUECKHU OLICHUBATh
UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4¥ B 00Pa30BaTEIbHON AESITEILHOCTH, B TOM
qrclie TPU U3YYeHUH (DU3HKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHHBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )XKU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:



BJIAJI€Th HaBbIKAMH MOJy4YeHHs MH(OpManuu GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSTEIIBHO OCYILIECTBIATH IIOMCK, AaHAJIW3, CHCTEMATH3aLUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIUH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3alMOHHBIX 3a/a4 C COOJIO/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (PU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HaYeHUs MHPOPMALUH U 1IeJIEBOW ayIUTOPHH, BEIOUPAst ONTUMAIBHYIO (hopMy IpeacTaBIeHUs
Y BU3yaJIN3alUH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIISAITH OOIIEHHE HA YPOKax (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMSTYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JECHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON padOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KaXJIOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyaLHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3aj]ad, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIMH B 0071acTU (PU3HUKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHU)KCHMUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTaTOB ACSATEIBHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MIPOTPaMMbl IO (PU3HKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PA3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBALMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C JPYTHMMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KApTHUHBI MHMPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B NPAKTHYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANBHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TeJ, TOUECUHBINH DJIEKTPUUYECKHUM 3aps]l MpH pelIeHUun
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TMaJieHue Te,
JBUKEHHE [0 OKPY>KHOCTH, HHEPIUS, B3auMoieiicTBuUE Tel, Tuddy3us, OpOyHOBCKOE JBUKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIIEHHE,
BJIQYKHOCTh BO3/yXa, OBBIIICHNE JABJICHUS ra3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXIy IapaMeTpamMHu COCTOSIHHS ra3a B H30IPOLECCAX, JIEKTPHU3alus TEN, B3aUMOJEHCTBUE
3aps/0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
OMKMCAHUU MPABUIHLHO TPAKTOBATH (PU3NUYECKUI CMBICIT HCIIOIb3YyEMbIX BEJTMUMH, UX 0003HAUCHUS
U eIMHULBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMU
BEJIMYUHAMU;

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEM M TEIUIOBBIC SBJICHUS, HCIIONB3YS
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CpeIHEKBaJIpaTHyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uX O0003HAYEHUS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE HaHHYIO (DU3HUECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OIKCHIBATh M3YYCHHBIC JJCKTPUYECKHE CBOIMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAN, Pa3HOCTh TMOTEHIUANOB; TMpPU OIMUCAHUHM MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBATh (PU3MUYECKHE TPOIECCHl W SIBICHUS, UCHOJB3YS (PU3MUECKUE 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CHCTEM OTCUETA, MOJEKYIISIPHO-KHHETHIECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO BHKCHUS
MOJIEKYJT ¢ aOCONIIOTHOM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX yYCTPOMCTB;
pas3inyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIEOBAHUIO (PU3MUECKUX SBJICHUH M MPOLECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHWH, Tpu OTOM  (POPMYIHPOBATH
npoOeMy/3aiady v TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPE/I0KEHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBIE H3MEpPEHHs (QHU3UUYECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOABI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCHMOCTH MEXKIY (PM3MUECKUMU BEIMUYUHAME C UCTIOTB30BAHUEM MPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHpPOBATh PE3yJIbTaThl MOTYYECHHON
3aBUCUMOCTH (DM3MYECKHX BEITMYWH B BUE TaOIHII ¥ TpauKOB, JeTaTh BEIBOJBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJAa MpU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAllM3a YCJOBHsI 3a/1a4i BHIOMPATh (PUINIECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYINbI, HEOOXOAMMbIE UIs €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTe KayeCTBCHHBIC 3aJa4Yd: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEYMBYIO LEMOYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH Y4eOHBIX 33]]a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HMHTEPIPETALUU M MpPEICTaBICHHUS Y4yeOHOM M Hay4dHO-
HOIYJIAPHOI MH(OPMaLUK, TOJTy4€HHON U3 Pa3InYHbIX HCTOYHUKOB, KpUTUYECKH AHATTU3UPOBAThH
noJy4aeMyro uH(opMaImio;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCII0JIb30BaTh TEOPETUYECKHUE 3HAHUSA 10 (PU3HKE B [TOBCETHEBHOM XKU3HHU JUI 0OecedeHus
0€301acHOCTH MpU O0pAIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloOIIe cpejie;

paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUANIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K konny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KApTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJI€b aTOMa, HyKJIOHHAs
MO/IENIb aTOMHOTO Si/Ipa MPH peleHNH (PU3NIeCKuX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAsS
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (GpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IMUHBIX Cpell) U AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouisd, cuwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, IPU OMHCAHWU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus M
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDxoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DHHIITEHA U1t poTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs IJIEKTPUYECKOro 3apsjia, 3aKOH COXPAaHEHHUsS MacCOBOIO YHCIIA,
noctynartel bopa, 3akoH paguoOaKTHBHOIO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAXEHHWE M yCJIOBHA (TpaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHAYKLUHWHW MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu d3TOM  (POpMyIUPOBATH
npobiieMy/3aqady U TUIIOTe3y y4eOHOTo AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyA0BaHUs, TIPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpU 5TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJTYYCHHOW 3aBUCHMOCTH
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEpUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMYMHBI M (OpPMYJIbl, HEOOXOAUMBbIE Il €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pemarb KayeCTBEHHBIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LIETIOUKY
paccy>XJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHUS;

MCIIOJIb30BAaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HHTEPIPETAlMd U TPEACTaBICHUS Yy4eOHOW U Hay4dHO-
MOMYJISIPHOM MHGOPMAIUH, TTOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBAThH
noJty4aemMyro HH(OpMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B MOBCEAHEBHOM KU3HU JIsl OOecTieueHus
0€301acHOCTH MpH O0paIIEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Uil COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOTMUYECKOT'0 TIOBEACHHUS B OKpY KaloIlel cpese;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)IOr0 M3 YYaCTHHUKOB I'pYIIIbl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumeHoBaHue pa3iesioB  TeM
NPOrpamMMbl

Ne i/t

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

duekTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

dusnka U METOJIbI HAay4YHOI'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
[O3HAHKS
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2ZMCWXU
2.2 JiHamMuKa https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpaHEHHSI B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIMUHAMUKA
3.1 OCHOBEI MOTEKYIApHO- 9 1 https://m.eds00.ru/HRGVBNOPE
KHHETHYECKOU TEOPHHU
3.2 OCHOBBI TEPMOJTHHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 AATpEraTible COCTOSRIL BEMECTEa. 5 https://m.eds00.ru/HSM355JCH
da3oBbIe MEPEXOIBI
Hroro mo pazneny 24
Paznen 4. DJJIEKTPOJINHAMUKA
4.1 DJIeKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
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https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

4.2 12 https://m.edso00.ru/GEWTDQXWW
Toku B pa3nu4HBIX cpenax
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Kourposbubie IIpakTHyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThI
Paznen 1. DJIEKTPOAUHAMUKA
M C)
1.1 ATHITHOE HOME. ICKTPOMATHITTHa 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHTYKIUS
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CRANMHECITHE 1 HICKTPONATHITHRIE 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHust
M
2.2 CRANMHECITHE 1 HICKTPONATHITTHLIE 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pa3znen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OcHOBEI crenualabHON TCOpHUU
OTHOCHUTCIBHOCTHU

4

1

https://m.edsoo.ru/AQUCOVDK?2

Hroro no pazneny

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DreMeHThl KBAHTOBOM ONTHKH https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
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Hroro no pazneny

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

15

DneMEeHTHl aCTPOHOMUU U

5.1 7 https://m.edso00.ru/3EOD6KXI9
acTpo(hU3HUKH
Hroro mo pazaeny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE
6.1 ‘ O06o06imaroree MOBTOPEHUE 4 https://m.edso0o.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHBI
N Jara e uugposbie
Tema ypoxa Kontpouabnbie IIpakTHueckue oOpasoBaTe
n/n U3yYeHUs
padoThI padoThI bHbIE
pecypchbl
®duzuka — Hayka o nmpupoje. Hayunbie MmeTozs https:/jm.edso
1 0.ru/'YXGQSP
MO3HAHUS OKPY’KAIOIIETO MHUpa M1P
Poib 1 MecTO Gu3uku B POPMHPOBAHUT https://m.edso
2 COBPEMEHHOM Hay4YHOI KapTUHBI MUPa, B 0.ru/8HSXWF
MPAKTUYECKON JESITeIbHOCTU JTIOACH EVO
Mexanuueckoe ArkeHHe. OTHOCUTEIBHOCTD https://m.edso
3 MexaHu4ecKkoro asumxeHus. [lepemenienue, 0.ru/RSOAQV
CKOpOCTh, YCKOPEHHE 5ZX
https://m.edso
4 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE 0.ru/L8IPY2J
EZ
https://m.edso
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBHKEHUE 0.ru/MDIDKJ
ouB
CBobosHOe nasieHue. Y cKkopeHre cBOOOTHOTO hitps.//m.edso
6 0.ru/MXPLZI
MaJCHUS X81
KpuBonuneiinoe nuxenue. [IBmxeHue hitps://m. edso
7 0.ru/TFLJ2C4

MaTepHaHBHOﬁ TOYKHU 110 OKPYKHOCTH

DN
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[IpuHnun otHOCHUTENBHOCTH [ anmunest.

https://m.edso

8 HNueprimansubie cuctemsbl oTcuera. [lepBbiii 3aK0H 0.ru/J6QY7N3
HeroToHa WN
Macca tena. Cuna. [IpuHIun cynepno3unuu cui. https:/An.edso
9 . y 0.ru/BVTNW
Bropoii 3akon HploToHa 1151 MaTepraIbHON TOUKH TAOH
https://m.edso
10 Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK 0.ruiJYL414U
AN
3aKoH BCEeMHUPHOTO TAroTeHHus. Cuila TSHKECTH. ttps://m.edso
11 0.ru/D13D593
[TepBast kocMu4eckasi CKOpoCcTh
MU
https://m.edso
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 0.ru/RILVEX
EQD
Cuina tpenus. Koaddurment tpenus. Cuna https://m.edso
13 COIPOTHUBIIEHUS NIPU JBMXKEHUHU TeNa B KUAKOCTU 0.ru/UZBUPC
WJIN Ta3e M5M
[MocTynarenbHOE M BpaIlaTeIbHOE BIKCHHE https://m.edso
14 abcomoTHO TBEpOTO Tena. MomeHT cuiibl. [Tneuo 0.ru/IDOAU40
CHJIBL. Y CTIOBHSI PAaBHOBECHS TBEPIOTO TENa TS
Hmmynisc MaTepraibHOM TOYKH, CHCTEMBI https://m.edso
15 MaTEepHaIbHBIX TOYEK. MIMITyIbC cuibl. 3aKOH 0.ru/M5JQTK
COXpaHEeHHS UMITYJIbca. PeakTHBHOE TBUKECHUE NWC
PaGota u momrHOCTh cuibl. KuneTnueckas sHeprust https://m.edso
16 MaTepHaTbHOW TOUKH. Teopema 00 U3MEHEHU N 0.ru/J1V59L 2
KUHETHYECKOW YHEPTUU 8B
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[TorenumaneHas sHeprus. [loTeHnnanpHas sHeprus
yapyro 1eopMUpPOBaHHON IPY>KUHBI.

https://m.edso

17 0.ru/RNEXJW
[ToTennuanpHas SHEPTUs TeJla BOIM3U MTOBEPXHOCTH —4KF
3emin —
[MoTeHIManbHBIC U HEMOTEHI[MAIbHEBIE CUJIbl. CBS3b hitos://m.edso

18 paboThI HGHO'[;GHI_II/IaJIbHLIX CHUJI C UBMCHEHHEM _p—o.ru IDA3OVT
MEXaHUYECKOMN IHEPTUHU CI/IfTCMI)I TeN. 3aKoH OX0 2
COXpaHEHHUsI MEXaHWYECKON IHEPTUH
Jlaboparopuas padota «VccienoBanue CBﬁ?H hitos://m.edso

19 pabOThI CHITBI C U3MECHCHHEM MEXaHHYECKOM _ﬁu AWIRARS
JHEPTHUU TeJla Ha MPUMEPE PACTKEHHS PE3SHHOBOTO 8UG
KIyTay -
Kontponbnas padota no teme «Knnemaruka. https://m.edso

20 0.r'u/LNM6EK
JlnHamuka. 3aKOHBI COXPAHCHHS B MEXAHHUKE)

6YY
OcHOBHbBIE TOJOXKEHUS MOJIEKYIIPHO-KHHETUYECKOM https:/m.edso

21 0.ru/OEY9VY
teopun. bpoyHnosckoe asmxenue. Auddysus U2B
Xapakrep JBMKECHUS M B3aMMOJICHCTBHSI YaCTHUI] https://m.edso

22 BellecTBa. Mozenu CTpOECHHUs Ta30B, JKUJKOCTEN U 0.ru/AUV2ZD
TBEPJBIX TEN R3X
Macca monekyn. KonuyecTBo BemecTsa. hitps://m.edso

23 [Tocrosinnas ABoraapo 0.u/FLIBAQ

D13
TennmoBoe paBHOBecue. Temneparypa u eé hitps://m.edso
24 0.ru/\WPNY6

n3mepenue. [llkana temneparyp Llenscus

QA8Z
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https://m.edso

25 Nneanpusbiii raz B MKT. OcHoBHOe ypaBHeHne MKT 0.ru/UKJFVS
BZO
AOcoIoTHas TeMIIepaTypa Kak Mepa cpeHen https://m.edso
26 KMHETUYECKOW SHEPruu JIBUKEHUS MOJIEKYII. 0.ru/BXUDV
Vpasuenue Meneneena-Kianelipona DG2F
https://m.edso
27 3akon Jlanbrona. ['a30BbIe 3aKOHBI 0.ru/Y3WB66
13A
JlaboparopHnas pabota «McciaenoBanue https://m.edso
28 3aBUCHUMOCTH MEXIY MapaMeTpamMu COCTOSHUS 0.ru/35DBLK
Pa3peKCHHOTO ra3a T96
W3omporiecchl B HIcaIbHOM T'a3e U UX TpapruecKoe https:/jm.edso
29 0.ru/0ZJ3KZ
MPEJCTaBICHHUE N5
BHyTpeHHsm"aHepms{ TEPMOIMHAMHYCCKON CHCTEMBI https://m.edso
30 ¥ criocoObI €€ n3MeHeHus. KonrmdecTBO TerIoTh 1 o.rlu /9J0ITVX
pabota. BHYTpeHHsIs1 SJHEPTUsi 0JJHOATOMHOTO 18
UIeaTbHOTO ra3a
https://m.edso
31 Busr Temnonepeaaun 0.ru/36JJ120
w9
VneapHasg TEII0EMKOCTE BenjecTBa. KoinmuecTBo hitps://m.edso
32 . 0.ru/5K3Y4H
TEIUIOTHI MPH TeIIonepeaaye. AuabaTHbIN mporece 361
[epBbIii 3aKOH TEPMOJMHAMUKHU M €T0 TIPUMCHEHUE hitps://m.edso
33 0.ru/2H06R3G

K nu3ornponeccam

A8
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34

Heo6paTumocTs mporeccoB B npupoe. Bropoit
3aKOH TePMOJMHAMUKU

https://m.edso
0.ru/S85LWD

FT8

35

[Mpunun nevicrBus u KII/I TerutoBoi MaHbl

https://m.edso
0.ru/DLCDEA

AUC

36

37

38

Hukn Kapuo u ero KIT{

DKOJIOTHYECKHE HpO6HCMLI TCIIOOHCPICTUKHU

O6o6maromuii ypok «MomnekymsipHas (hu3uka.
OCHOBBI TEPMOIUHAMUKID)

https://m.edso
0.ru/4AXPSAQ

VM

https://m.edso
0.ru/PO7ZMY

Msl

https://m.edso
0.ru/9eKz0D

DWP

39

KonTponbHas padota no teme «MosekynspHas
¢uzuka. OCHOBBI TEPMOAMHAMUKI

https://m.edso
0.ru/RCARYE

6ZX

40

41

42

[TapooOpazoBanue u konaeHcauus. Mcnapenue u
KUTIEHUE

AOCOII0THAS U OTHOCUTEIIbHAS BIAXKHOCTh BO3yXa.

Hacsimennsriit nap

Tsépnoe teno. Kpucramnuueckue u amopdHsie Tena.

AHn30TpoOmNus CBONCTB KpUcTauioB. JKunkue
kpuctayabsl. COBpeMEHHbIE MaTEepHAIIb

https://m.edso

0.ru/X480Q078
EE

https://m.edso
0.ru/98HVAE

BMM

https://m.edso
0.ru/JXFWLM

ZNK



https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK

IInaBneHnue u KpucCTallIn3alus. V nenpHas TemioTa

https://m.edso

43 riasnenus. Cyonumanus 0.L/OX1176
6MR
https://m.edso

44 YpaBHEHHE TEIIOBOIO OaaHca 0.ru/0lUXGN
211

DnekTpuzanus Tei. DIeKTpuueckui 3apsa. Jsa hitps://m.edso
45 BH/JIA DJICKTPUICCKHX 3aps/I0B ON/QIZSTW
SBM
[TpoBOAHMKY, TUINEKTPUKH U TTOTYTPOBOIHUKH. hitps://m.edso
46 ’ 0.ru/F3YVPQ
3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
UYH
B3anmopeiictBue 3apsnoB. 3akoH KynoHa. hitps://m.edso
41 TodeuHblid IEKTPUIECKUI 3apsi] 0.1u/5U3BU0
THH
Hanpsok€HHOCTB 31eKTprdecKkoro moJist. [IpuHnumm https://m.edso
48 CYMEPIIO3UIINH IEKTPUUECKUX TTosien. Jlunuun 0.ru/9IKAWD
HaNpsHKEHHOCTH 2V6
PaboTa cuit anexkTpocTaTuueckoro moJsi. hitps://m.edso
49 0.ru/VOPDY9A
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
SLFE
[TpOBOAHUKY M TUANIEKTPUKH B IIEKTPOCTATUYECKOM https:/jm.edso
50 0.ru/12P2S312
noJte. J{uanekTpudeckast IpoOHUIIAeMOCTh -
https://m.edso
51 DnekTpoémkocTh. Konnencarop 0.ru/BIUPRD

92W



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W

DneKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa. DHEPIHUs

https://m.edso

52 3apsDKEHHOT0 KOHJIEHCAaTopa Q.u/XPUKPE
2V8
53 Ha60paT"0pHa51 pabora ”I/I3Mepe'1:me 1 %ﬁza/ém—cmg
ANMEKTPOEMKOCTH KOHJIEHCATOPA P
845
[TpuntMn neiicTBus u anMeHeHIie KOHJICHCATOPOB, hitos-//m.edso
54 KOITUPOBAJILHOIO arrapara, CTPyHHOro IpuHTepa. _p—o.ru H309PN
DneKTpocTaTUYeCKas 3aluTa. 3a3eMIIeHre 4Q—H vy
ANEKTPONpUOOpPOB -
DNEeKTPUYECKUil TOK, YCIOBHS €ro CyIIeCTBOBAHHS. https://m.edso
55 [TocTostHubIM TOK. Cuna Toka. Hanpsixenue. 0.ru/D6Y72A
Conpotusnenue. 3akoH Oma 1715 yyacTka Lenu 4B7
ITocnemoBarenbHOE, ApaICIbHOE, CMELIAHHOE https://m.edso
56 COCIMHEHME MPOBOAHUKOB. JlabopaTopHas pabora 0.5 0.ru/SLKT3U
«M3y4eHne CMEeIIaHHOTO COSIMHEHUS PE3UCTOPOB) PUR
PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH ttps://m.edso
57 Tkoyns-lenta 0.ru/LESHA2
A3M
3axon OMa 11 MOJIHOM (3aMKHYTOH)
aJIeKTpruecKoi renu. KopoTkoe 3aMbIKaHHE. https://m.edso
58 Jlaboparopras padota «M3mepenue DJ1C 0.5 0.ru/YN5BF7
HCTOYHHKA TOKA U €r0 BHYTPEHHETO PBS
COITPOTHBIICHUS
PesepBHbIii ypok. KoHTposibHast paboTa mo Teme https://m.edso
59 "DnexktponuHamuka" / Becepoccuiickas mpoBepovHast 0.ru/MEMGEI
paborta E5X



https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X

O6o06maromuii ypok «IEeKTpOIuHAMUKAY /

https://m.edso

60 . 1 0.ru/P86MDY
Bcepoccuiickas npoBepouHas pabota 074
DJIeKTPOHHAS MPOBOAMMOCTD TBEPIBIX METAJLIOB. https://m.edso

61 3aBUCHUMOCTh CONPOTUBIICHUSI METAIIIIOB OT 1 0.ru/WMNNB
TeMieparypbl. CBEpXIIPOBOAUMOCTh QL9H
DneKkTpuyecKkuil Tok B Bakyyme. CBoKcTBa [itps.//m.edso

62 1 0.ru/4CCYCJ7
ANEKTPOHHBIX ITYYKOB

85
[TosTypOBOHUKH, UX COOCTBEHHAS U IIPUMECHAsI https://m.edso

63 npoBoaAUMOCTh. CBoiicTBa p—N-miepexoja. 1 0.ru/S55A1D
[TonynpoBOAHUKOBBIE TPUOOPHI QUR
DJNEKTPUYECKUI TOK B paCTBOPAx M paciiiaBax https://m.edso

64 3JICKTPOJUTOB. DIEKTPOJIUTHYECKAS JUCCOIAALIMS. 1 0.ru/QUOQU
DnekTponus WVa1l
DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U https://m.edso

65 N 1 0.ru/2VX2KL
HECAMOCTOSITENbHBIN pa3psia. Moiuus. [1nazma FOA
DnekTpudecKue MpuOOpbl U YCTPOHUCTBA U UX https://m.edso

66 npakTUuueckoe npumenenue. [IpaBuna TeXHUKH 1 0.ru/KJA02K
0€30MacHOCTH UP5
KonTponpHas paboTa mo reme «IeKTpoCTaTuKa. https://m.edso

67 ITocTosiHHBIN 2eKTpUYecKuil TOK. TOKH B 1 0.ru/PASKIG
Pa3IMYHBIX CPEAX» WP4

68 PezepBHblit ypok. O0o0maronuii ypok no remam 10 1 %
KJacca SNU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

IlocTostHHEIE MAarHUTEI U UX
B3aHMOJICHCTBHE.
MaruuTHOoe nosie. Bektop
MarHuTHON MHAYKIUH.
JIMHUM MarHUTHOM
WHIYKIUH

https://m.edsoo.ru/4ADMOY IJN6

MaruauTHO€ 1noJie
IMPOBOAHHKA C TOKOM. OmbIT
Opcrena. Bzaumopeiictue
IMPOBOAHHUKOB C TOKOM

https://m.edso00.ru/1L5CT47FX

JlaGopatopHnas pabora
«/3y4eHne MarHuTHOTO
TIOJIST KATYIIKH C TOKOM

JleficTBHE MarHUTHOT'O MOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlabopaTtopHas pabota
«HccnenoBanue AeUCTBHUS
MMOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JleiicTBHE MarHUTHOT'O MOJIS
Ha JIBUKYIIYIOCA
3apsoKeHHYI0 yactuily. Cuna

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

Jlopenna. Pabota cuibl
Jlopenua

DneKTpoMarHuTHas
naaykuud. [lorok BekTopa
MarHuTHOM uHaykimu. 3C
UHIYKIUH. 3aKOH
ANEKTPOMAarHUTHOM
unaykauu dapanes

https://m.edsoo.ru/VVA26C9C3J

Jlaboparopnas pabota
«UccinenoBaHue BiaeHUS
3JIEKTPOMATrHUTHOMN
WHIYKIA»

https://m.edso0.ru/XZS5MQCBU

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIUHU. DHEPrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
rnoJse

https://m.edsoo.ru/EOTONSAEA

10

TexHuyeckue yCcTpoucTBa U
HX NIPUMEHEHUE:
MMOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YacCTHUll, UHAYKIMOHHAs [I€Yb

O6o0maromuii ypok
«MarauTHoe 1moe.
DneKTpoMarHuTHas
WHIyKUUSD

https://m.edsoo.ru/UWNLFA9L 6

https://m.edsoo0.ru/COB05BGMC



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC

11

KonrponsHas pabora no
Teme «MarHutHoe mose.
DIIeKTPOMAarHUTHAS
WHTYKIHSD

https://m.edso0.ru/8X637ELEU

12

CBoOOHBIC MEXaHUUYCCKHE
Kosebanus. ['apMoHnYeckue
KoyieOanus. YpaBHEHHE
rapMOHUYECKHUX KOJICOAHHIA.
[IpeBparieHme SHEPrUM

https://m.edso0.ru/9Y6GYWEVP

13

14

Jlaboparopras pabota
«HccnenoBanue
3aBHCUMOCTH MEPHO/Ia
MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

KonebaTtenbHbIi KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIE
KoJieOaHMS B HJI€aIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaJorusg Mexmy
MEXaHUYECKUMH U
AIEKTPOMArHAUTHBIMH
KoJIeOaHUIMU

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B
UJIeaTbHOM KOJIe0aTeThbHOM
KOHTYpEe

https://m.edsoo.ru/MHNWD2LHU



https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU

16

17

IIpencrasnenue o
3aTyXaloluXx KoJIeOaHMsIX.
Brinyxnennblie
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbie
3JEKTPOMAarHUTHbHIC
KoJIcOaHHSs

[TepemenHbIl TOK.
CunycouanbHbIN
MIEPEMEHHBIH TOK.
MoOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U
JICHCTBYIOILIEE 3HAYEHUE
CHUJIBI TOKA W HAIIPSIKEHUS

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

18

19

Tpancdopmarop.
[IpousBoacTBoO, nepenaya u
oTpedIieHue SIEKTPUUECKON
SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE
JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUMN
JNEeKTponepenayd

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W400

20

DKOJIOTrM4eCKHE PUCKU TIPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
WCIIOJIb30BAaHUS

https://m.edso00.ru/3DUNYKWNO



https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO

AIIEKTPOIHEPIUH B
MIOBCETHEBHOM KHU3HU

21

MexaHu4ecKre BOJIHEI,
YCJIOBHS pACIIPOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHuUs U JIMHA
BOJIHBI. [lonepeunbie u
MPOJO0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

https://m.edso0.ru/Z82706V70

23

24

25

26

27

ONEeKTPOMAarHuTHbIE BOJIHBI,
HX CBOWCTBA U CKOPOCTb.
[IIxana 3;meKTpOMarHuTHBIX
BOJIH

[IpuHUMIBI paIUOCBS3U U
TeneBuaeHus. Passurne
CPEJICTB CBSI3H.
Panmonoxamus

KonrtponbHas pabora
«KonebGanust v BOTHBI»

[IpssMmonuneiHOE
pacrpoCcTpaHEeHHUE CBETA B
OJIHOPOJHOM CpeE.
TodeuHBIN NCTOUYHUK CBETA.
JIyud cBera

OTtpakeHne cBeTa. 3aKOHBI
OTpakeHHUs CBETA.

https://m.edso0.ru/SWB57C06 X

https://m.edso00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUFE74NDOW

https://m.edsoo.ru/IMBKOQM?22Z



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z

[TocTpoenne nzodpakeHuil B
IUTOCKOM 3epKaJie

28

IIpenomiieHue ceera.
ITonHoe BHyTpeHHEe
orpaxxeHue. [IpenenbHbii
YIOJI IIOJIHOI'O BHYTPEHHETO
OTpakKCHHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

Jlaboparopnas pabota
«M3mepenune nokasareis
MIPEIOMJIEHUS CTEKIIa»

JInnzel. [TocTpoenue
M300paKeHU B INH3E.
®opmyiia TOHKOHN JTMH3BI.
VYBenuueHue JTuH3bI

JlaGoparopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX)

HMucnepcus ceera. CrnoxxHbINA
coctaB Oenoro ceera. L{Ber.
JlaGopatopHnas pabora
«Habmronenue aucnepcunt
CBETa»

WnTepdepenys ceeta.

Hudpaxius ceera.
JudpakimonHas pemeTka

https://m.edsoo0.ru/J02E1M1DQO

https://m.edsoo.ru/W2MMS9KJC

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX
BoJiH. [Tonsipusanus cBera

https://m.eds00.ru/Q2118XYQ0J



https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ

35

Onrtuyeckue mpuOOPs U
YCTpOICTBA U YCIIOBHS UX
0€301acHOro NMPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['panu1ibl TpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo0.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpaIleHHe JJTNHBI

https://m.edsoo.ru/OVLMCNG6B2

38

39

40

41

DHeprust 1 UMILyJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13bp Macchbl € 3HEPTUEN U
UMITYJIbCOM. DHEPTHUs TIOKOS

KonTponbnas pabota
«Omntuka. OCHOBEI
CIELAJIbHON TEOpUHU
OTHOCHUTEIBHOCTI)Y

®otonbl. ®opmyiia I1nanka.
DHeprus U UMIyJIbC POTOHA
OTKpBITHE U HCCIIEIOBAHNE
dotorddexra. OnbiTer A. T
CroneroBa

https://m.edso0.ru/190Z2Y4BUB

https://m.edso0.ru/L8689JPL I

https://m.edsoo.ru/ZL6P16LAQ

https://m.edso0.ru/PGL5XXSRO

42

3axoHbl poTorddekTa.
YpaBHeHue DUHIITEHA AT
dbotorddekra. «KpacHas
rpanuna» Gorosdgexra

https://m.edsoo0.ru/YLCK770G8
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JaBnenue cera. OnwiThI 1.
H. JleGeneBa. Xummueckoe
JIIEHCTBUE CBETA

https://m.edso00.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoucTsa u
IIPaKTU4YECKOE IPUMEHEHUE:!
¢dorosnemenT, GpoTogaTUHK,
coJIHe4Has Oartapes,
CBETOUON

https://m.edsoo.ru/UFQODRSL5M

45

Pemrenue 3agad mo reMe
«DeMEeHTHI KBAHTOBOM
OIITHUKI

https://m.edsoo.ru/ZE73A67B1

46

47

48

49

50

Moguens atoma TomcoHa.
OmnsiTel Pesepdopaa mo
PACCESHUIO (-4aCTHLL.
[Inanerapnas mozens aroma

IToctynater bopa

N3nydenue u noriomeHue
(hOTOHOB MpH Tepexoe
aToOMa C OJJHOTO YPOBHS
JHEPIuM Ha Apyrou. Buasl
CIIEKTPOB

BosiHOBBIE CBOMCTBA YaCTHLL.
Bomnsl ne bponns.
KopnyckynsipHo-BoaHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYK/ICHHOE U3JIyYeHHE
OTtkpbiTHE
PaanoakTUBHOCTU. OMBITHI
Pesepdopaa o

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.edsoo0.ru/J710TLFCO

https://m.edsoo0.ru/TSJFUU3TP
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OIIPCACIICHUIO COCTaBa
PaaOaKTUBHOI'O U3TTYYCHUSA

51

CaoiicTBa anbda-, 6era-,
FaMMa-H&Hy‘-IeHI/I}I. BJ'II/ISIHI/IG
pa[[HOﬁKTI/IBHOCTI/I Ha )XKUBBIC
OpraHU3MBbl

https://m.edsoo0.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA
HeiTpona. M3oTomel. Anbga-
pacnaz. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
I'amma-uznyuenue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBA3U HyKJIOHOB B
sanpe. SlnepHsle peakuuu.

S nepHblit peaktop.
[Tpobnembl, MepCreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI
SIEPHOMN SHEPrEeTUKU

https://m.edso0.ru/CFJYJSSIG

54

55

DneMeHTapHbIe YaCTHUIIHI.
OTKpbITHE TO3UTPOHA.
MerTtoabs! HaOIIOAEHUSA U
pETUCTPALMK JIEMEHTAPHBIX
yactul. Kpyrisiii cron
«DyHaaMeHTaIbHbIE
B3auMoaercTBud. ENTMHCTBO
(bu3MUeCcKOi KapTUHBI MUPa

Oransl pa3BUTHS
actpoHoMuu. IIpuxnagHoe u
MHUPOBO33pPEHYECKOE
3HaueHUe acTpoHoMuu. Bun

https://m.edso0.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY
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3Bé3aH0r0 HeOa. Co3Be3us,
SIpKUE 3BE3IbI, IJIAHETHI, KX
BHIUMOE JIBIKCHHE.
ConHeuHas cucreMa

56

Comnnaue. ConHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHepruu CoJiHIIa U 3BE3]T

https://m.edsoo.ru/1JZR54JA0

57

58

59

60

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
rJIaBHOM
IOCJICJOBATEIILHOCTH.

BuyTpenHnee crpoeHue 3BE31.

CoBpeMeHHbIE
MPEACTABICHUS O
MIPOMCXOXKICHUH H
sposrrornu CoutHIla U 3BE3T

Muneunsiii I1yTe — Hama
I'amaktuka. [Tonoxxenue u
nBrxenne CoHIa B
TI'anaktuke. I'amakTukm.
UYEpHble ABIPHI B s1/1pax
rajJakTUK

Bcenennas. Pasoeranue
ranaktuk. Teopus boisbioro
B3pbIBa. PennkroBoe
n3nydyeHue. MeraranakTuka

Heperennsie npobiaembl
aCTPOHOMUU

https://m.edso00.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJIHNL2MCF
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KonrponsHas pabora
«DNEMEHTHI aCTPOHOMUH U
acTpodu3uKm»

https://m.edso0.ru/TXTTCT488

62

63

O6o06maromuii ypok. Pomib
(GU3MKK ¥ ACTPOHOMUH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAIbHOMN U DTUYECKOU
chepax IesaTeIbHOCTH
yesoBeKa

Oo6o06maromuit ypok. Poib
MecTO GU3UKU U
aCTPOHOMHHU B COBPEMEHHOU
HAYYHOH KapTUHE MUPA

https://m.edsoo.ru/\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Ponb
¢bu3nueckoil Teopuu B
(dbopmMupoBaHUU
NpeICTaBICHUHN O
¢du3nueckoii kKapTuHe MUpa

https://m.edso0.ru/Y29SVPCVR
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O6o0maromuii ypok. Mecro
(u3nyeckoil KapTUHBI MHpa
B 00I11€M psZTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTAaBICHUN O IPUPOAE

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIii ypok.
MaruauTHO€ noJie.
DneKTpoMarHuTHas
WHIYyKUHUS

https://m.edsoo.ru/EVMFIQTP6
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCcTOo (U3UKH B
(GbOpMUPOBAHUM COBPEMEHHON HAYyYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOT UM, B IPAKTUYECKOMN NEATEIIBHOCTH

Jonen

10.2

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHualibHas TOYKa, MHEpLUaIbHAs CUCTeMa OTCuéTa, aOCOJIOTHO
TBEPAOE TEJI0, UIICANIbHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJl, TOYEUHBIM JIIEKTPUUECKUHU 3apsia — IIPU pPELICHUU

¢duznuecKux 3a1a4y

10.3

10.4

10.5

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJEKYJSIPHO-KUHETUYECKOH Teopuu
CTPOCHMsSI BeELIeCTBA M JJIEKTPOJAWHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIUHENHOE ABUKEHUE, CBOOOIHOE NaJIeHIE
TeJ, JBWKEHUE IO OKPYXXHOCTH, WHEPIHS, B3aWUMOJCHCTBHE TEI;
mud¢y3us, OpOYHOBCKOE JBUKEHHE, CTPOEHHUE KHJIKOCTEH U
TBEPABIX TeJl, U3MEHEHHe o00bEéMa TeJl NpU HarpeBaHUU
(OXJaXIeHUN), TEIJIOBOE PAaBHOBECHE, WCIApEHHE, KOHJICHCAIIUS,
IJIaBJI€HUE, KpUCTAIM3alMs, KHUIIEHHE, BIIAXKHOCTh BO3]yXa,
NOBBIIIEHUE JaBJIE€HHUS Ta3a IpPH €ro HarpeBaHUU B 3aKPBHITOM
cocyle, CBS3b MEXIy [apaMeTpamMHM COCTOSIHMSL ra3a B

M30Mpolieccax; IEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsiIOB

OnuceiBaTh MEXaHWYECKOE JBIDKCHUE, WCIONb3ys (U3NIECKUE
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYEeCKas JHEprus,
MOTEHIIMAJIbHAs DJHEPrus, MeXaHudeckas paboTa, MexXxaHUdecKas
MOIIHOCTh, TPU ONHUCAHWU TPABHIBLHO TPAKTOBaTh (PUINYECKUI
CMBICJT HCTOJIb3yeMBIX BEJIMYWH, WX OOO3HAUYCHHUS] W €IUHUIIBI,
HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEITHUUHY

C ApYI'UMH BCINYNHAMU

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€II M TEIIOBBIE

SABJICHUSA, HUCIOJIb3YyAd (I)I/I3I/I‘-I€CKI/IG BCIIMYMHBI: OaBJICHUC TIasa,




10.6

TEMIIepaTypa, CpedHsAsd KHUHETHYeCKass DSHEpPIUs XaoTHUYECKOIo
JBWKEHUS MOJIEKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KOA(pGUIMEHT I0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUrAaTels; IpH
ONMHMCAaHWU  TPAaBWJIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICH
UCIIOJIb3YEMBIX BEJIIMYMH, UX O00O3HAUYEHUS M E€IAMHUIBI, HAXOIUTh
(GopMyIibl, CBA3BIBAIOIIME JAaHHYI (HU3NYECKYI0O BEIMYHHY C

ApyTUMHA BEJIIMYHNHAM

OnuceiBaTh M3YYEHHBIE JJIEKTPUYECKUE CBOMICTBA BEIIECTBA H
AIIEKTpUYECKUE SBJICHUS (TPOLIECCHI), HUCIONb3YysS (U3NUECKUE
BEJIMYMHBI:  DJIGKTPUYECKUH  3apsia,  DJIEKTPUUECKOe  IOJIE,
HaNpspKEHHOCTh MOJIsA, MOTEHIMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICHT
UCIIOJIb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U €AMHMIIBI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

10.8

AaHATM3UPOBATh (DU3MYECKHUE TMPOIECCHl W  SBICHHS, WCIOIb3YS
(du3nvecKkre 3aKOHBI U TPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTCHUS, |,
Il u 11l 3axkoHBI Hpl0TOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKOW YHEPTHUH,
3aKOH COXpaHEHUS UMITYJIbCA, TPUHIIHIT CYTIEPIIO3UIIAN CHJI, TIPUHITATT
pPaBHOIPABUS HWHEPIHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOSHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpenHel KMHETUYECKOW SHEPTruu TEIUIOBOTO ABM)KEHUS MOJEKYI C
a0COJIIOTHOM TeMITepaTypoH, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOTO 3apsijaa, 3akoH KymoHa; mpu sToM
pa3ianyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe

BBIPpAXKCHUC U YCIIOBUA (FpaHI/II_ILI, O6J'IaCTI/I) IMPUMCHUMOCTHU
OOBICHATH OCHOBHEIC MMPUHIUIIBI JIeNCTBUSA MaIlluH, HpI/I60p0B n

TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

10.10

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BaHUIO (PU3NUECKUX SBICHUIN
Y IIPOLIECCOB € MCITOJIb30BAHUEM IPSMBIX M KOCBEHHBIX W3MEPEHMIL;
pu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa,  coOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOIO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBiIATh OpsSIMblE W KOCBEHHBIE H3MEpPEHHs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM COCO0 M3MEPEHUsS U

HCITIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHHfI




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (GHU3NYECKUMHU BETUYMHAMH C
MCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHM; IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOTYYEHHOH 3aBHUCHUMOCTH
(bu3nYeCKUX BETUYHH B BUI€ TaOIUI] U TpaUKOB, 1E1aTh BHIBOJIBI IO

pe3yJibTaTaM UCCIIeA0BaHUs

CoOmomaTe mpaBmiia 0€30MacHOrO  Tpyla TpH  IPOBEIACHHH
UCCIIC/IOBAaHUI B paMKax y4eOHOro OSKCIepUMEHTa, y4yeOHOo-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIbBHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemarp pacu€tHble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (PU3MUECKHe 3aKOHBl M MPHUHIIMIIBI; HA OCHOBE aHAlIM3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYCCKYI0 MOJETb, BBIICIATH
(bu3HYECKrEe BETMYUHBI B OPMYJIIBI, HEOOXOIUMBIC JUTsI €€ PEIICHHSI,
MPOBOJUTh PAacy€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3Ha4YCHUA (bHSquCKOﬁ BCJIIMYHMHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTHUBOPCUUBYIO LICIIOYKY paCCYDKI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

Hcnoap3oBaTh npu pCUICHUU y‘-IC6HI)IX 3ala4 COBPCMCHHBLIC
WH(pOpPMAIMOHHBIE TEXHOJIOTHMH [l TIOWCKA, CTPYKTYPHUPOBAaHHS,
UHTEpHpeTallid U MPeICTaBICHUsS yu4eOHOM M Hay4YHO-TIOMYJISIpHOU
uHpOpMalLKH, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJIy4aeMyl0 HHPOPMALIUIO

[TpuBOANTE MpHUMEpPH! BKJIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOLIECCOB OKPY KAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpeTUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU IS o0ecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJsl COXpaHEHHUs
3I0pOBbS. M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpYXaroIleu cpene

10.18

PaboTats B rpyrmre ¢ BHIOTHEHUEM PA3IMYHBIX COIMAITBHBIX POJICH,
MJAHUPOBATh PabOTy TPYNNbl, PpPAIMOHATBHO pacHpeieisiTh
00s13aHHOCTH W TIUIAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CHUTyalUsX, aICKBaTHO OLEHHMBATHh BKJAJ KaXXJIOI0 U3 YYaCTHUKOB

TPYIIIBI B pellIeHrne paccMaTpUBaeMoil MpoOieMbl




11 KUIIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

111

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCcTOo (U3UKH B
($hOpMHUPOBAaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

11.2

Y4uUTHIBaTh IPAaHUIIBI IPUMEHEHUS U3YUYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN JIEKTPUYECKHUN 3apsLl, siiepHas MOJIEIb aTOMA, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aga4

11.3

PacnioznaBath (pusnueckue siBieHus (IpOIecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi IMPOBOAMMOCTb, TEILUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JICMCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AJIEKTPOMAarHuTHAs WHAYKUUS, JeHCTBUE MAarHUTHOTO TMOJIA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMarHUTHBIE
KoJIeOaHUsT W BOJHBI, TNPSMOJIMHEHHOE pPAaCHpOCTPAaHEHUE CBETa,
OTpakeHHe, INpeJoMJIeHUue, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIepcus cBera, poToanekTpuueckuil addexrt
(poroaddexT), cBeTOBOE AaBleHHWE, BO3HUKHOBEHHE JIHHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTEeCTBEHHass M HCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh HW3yYEHHBIE CBOWMCTBA BelIECTBAa (JIEKTPUUECKHE,
MAarHuTHBIC, OIITUYCCKUEC, BHCKTpI/I‘IeCKYIO HpOBOI[I/IMOCTB pa3J'II/I‘IHI)IX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (MIPOLIECCHI), HCIOIb3YS
dbuznyecKkue BENUYHMHBI: OJCKTPUUECKUW 3apsj, cujla TOKa,
ANEKTPUYECKOE  HAIPsDKEHWE, DJIEKTPUUYECKOE  COIMPOTHBIICHUE,
pasHocTh nmoteHnuanos, JJIC, paboTta Toka, HHIYKIHS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, WHAYKTUBHOCTH KaTYIIKH,
SHEPTUsl JIEKTPUUYECKOrO U MArHUTHOTO TOJEH, MepUoa U 4acToTa
KoJieOaHuil B KoJIeOaTeIbHOM KOHTYPE, 3apsij U CHJIa TOKa B IIPOIIecce
FapMOHMYECKHX  AJIEKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe
pacCTOsIHUE M ONTUYECKas CUja JIMH3bL, MPU ONMUCAHUM MPABUIBHO
TPaKTOBaTh (UBUYECKUH CMBICT HCIOJIB3YEMbIX BEIUYHH, WX
0003Ha4YeHHs] M EIUHUIBL, YKa3blBaTh (HOPMYIIbI, CBS3BIBAOIIUE

JaHHYIO0 (PU3UYECKYIO BETUYMHY C IPYTUMH BeIMYMHAMHU




11.5

11.6

OnuchiBaTh M3YyYEHHBIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI,
UCTIONB3YS (pr3MUecKre BETWYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETa, YHEPrus U UMIYJbC (HOTOHA,
Iepuo/ Mojiypacnaja, SJHEprust CBs3M aTOMHBIX siJI€p; IPU ONKMCaHUU
OPAaBUJIBHO TPAaKTOBAaTh (PU3UYECKHH CMBICT  HCIHOIB3YEMBIX
BEJIMYMH, MX OOO3HAUYeHUs M EIUHUIIBI;, YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYyTUMHU

BCIIMYMHAMU, BbIYHUCJIATHh 3HAYCHUC q)HBquCKOﬁ BCJIIMYUHBI

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SIBICHUS, HCIOJIb3Ys
dbusznueckue 3aKOHbl M OpUHLUIBL:: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEIBHOTO ¥ TapaJUIeTIbHOTO COCAMHEHUS! IPOBOJHUKOB,
3akoH [0y — JIeHna, 3aKOH 2JI€KTPOMArHUTHOM MHIAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBl IIPEJIOMJIEHHs CBeTa, YypaBHeHWe OiHIUTeHHa I
dororddekra, 3aKOH COXpaHCHHUS DSHEPTHH, 3aKOH COXpPaHCHUs
UMITYJIbCa, 3aKOH COXpaHEHUs »JIIEKTPUUECKOro 3apsiia, 3aKOH
COXpaHEHHUsT MaccoBOr0 4YHClIa, TmocTyiaTel bopa, 3akoH
pPaAMOAaKTUBHOIO pachajga; MpU 3TOM pPa3IMyaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA, €T0 MATEMATHYECKOE BEIPAKECHHUE U YCIIOBHS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HaIlpaBJICHUEC BCKTOpa HWHAYKIHMK MAarHuTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CUJIbI HopeHua

11.8

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3AaBAEMOE IUIOCKUM

3€pKajiOM, TOHKOW JINH301

11.9

BBINONMHATE SKCHIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM TNPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyJIHpOBaTh MpoliaeMy (3aauy) U TUIOTe3y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yYCTAHOBKY M3  IIPEIUIOKEHHOTO

060py,£[0BaHI/ISI, MPpOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

11.10

11.11

OCYHIGCTBJ'ISITB MNpsAMbIC W KOCBCHHBIC HN3MCPCHUIA (1)I/I3I/I'-IeCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMYMH C UCIIOIB30BaHHEM
NPSMBIX HM3MEPEHUM; IIPU HTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢buKcUpoBaTh pe3yNbTaThl MOTYYEHHONW 3aBHCHUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaOIMIl U Tpa)UKOB, JIeNaTh BBIBOIBI IO pe3yJibTaTaM

HUCCICA0BaHUA




11.12

11.13

11.14

CobOmonaTe mpaBuia 0€30MacHOTO TpyAa TMpU TPOBEACHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTro »HKCIIEpUMEHTa, Y4eOHO-
HCCIIEI0BATENILCKOM U TPOSKTHON JESATEILHOCTH C HCIOIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOpPHOro 000pyA0BaHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (U3NYECKOM MOJIENbIO,
UCHONB3Ys (PU3MUecKHe 3aKOHBl M MPHUHIIMIIBI; HA OCHOBE aHalIM3a
YCIIOBUSL 3aJaud  BBIOMpPATh (PU3NYECKYI0 MOJEIb, BBIICTATH
buznyYecKre BETHMYUHBI B (OPMYITBI, HEOOXOUMBIC TSI €€ peIICHHSI,
MPOBOJUTh pPacy€Tbl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO
3HaYeHUS PU3NYECKON BETUUUHBI

Pematp  KayecTBEHHbIE  3a/Jaud:  BBICTpaWBaThb  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OMTOPOI HA N3yUYECHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

11.16

Hcnonb3oBarh Tpu  pEHICHUH YYEOHBIX 3a7ad COBPEMEHHBIC
WH(OpPMAIIMOHHBIE TEXHOJIOTHMH [IJI1 TIOWCKA, CTPYKTYPHUPOBAHHS,
MHTEPIIPETAllMd U TPECTABICHUS y4eOHOW M HAyYHO-TOMYJISIPHOI
uH(pOpMaIIKH, MTOJYYCHHON U3 Pa3IuYHbIX UCTOYHUKOB; KPUTUUECKHU
AHAJTU3UPOBATH MOJTyYaeMyl0 HHPOPMAIIUIO

OOBSICHATH NMPUHIUIIBI ACHUCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3invaTh YCJIOBHUS UX OE30MaCHOTO HCIIOJIb30BAaHUS B

MOBCEIHEBHON KU3HU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIaJAa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KUKE B MOBCEIHEBHOM
JKU3HU Juia  obOecriedeHus 0Oe30mMacHOCTH Tpu  OOpalleHud ¢
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMH, MJIsi COXpaHEHHS
3II0POBBbSl M COOJIOJIEHUST HOPM SKOJOTUYECKOTO IIOBEJCHUS B
OKpYXKarollleu cpene

PaGoTath B rpymie ¢ BBINOIHEHHEM PAa3IMYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYMONbI, PAlMOHAIBHO  PACHpPEAeIsTh
06${3aHHOCTI/I 158 HJ'IaHI/IPOBaTB JCATCIBHOCTh B HeCTaH)IapTHI)IX
chyauI/mx, ACKBATHO ONCHUBATH BKJIAA KaXXIO0ro Hu3 yT—IaCTHI/IKOB

IPYIIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pa3nena

Koxa
NMPOBEPAEMOro
3JIeMEHTAa

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

2.1

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

1.1

1.2

2.11

2.1.2

®uszuka — Hayka o mnpupoae. Hayunsle Meronasl
IIO3HAHUA OKpYyXKarolero mupa. Posp skciepumenTa u
TEOpUU B MPOIIECCE MO3HAHUS MPUPOIbl. DKCIEPUMEHT

B pusuke

MonenupoBanue (HU3NYECKUX SBICHHH U TIPOLIECCOB.
Hayunbie runoressl. @usndeckue 3aKOHbBI U TEOPHH.
I'panuubl  TpUMEHMMOCTH  (DU3UYECKHX  3aKOHOB.
[Ipunuun cootBercTBUa. Ponb um mecto ¢usuku B
(hopMHUPOBAaHUY COBPEMEHHOH HAYYHOH KapTHUHBI MHUPA,

B IIPAKTUYECKOU EATEIBbHOCTH JIFOAEH
MEXAHHKA
KNMHEMATHUKA

MexaHu4deckoe JABHKCHUC. OTHOCUTENBHOCTD
MEXaHHUYCCKOTO JABHKXCHUA. Cucrema OTCUETA.

Tpaexropus

IIepemenenue, CKOpPOCTb (cpemHsii ~ CKOpOCTH,
MTHOBEHHAss CKOPOCTb) M YCKOPEHHE MaTepHaIbHOU
TOYKH, HUX NPOECKUUH HA OCH CHUCTEMbI KOOPAMHAT.

CnoxxeHue nepeMeIeHn U CII0)KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PpPAaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
neuxkenue. ['paduku  3aBUCMMOCTH  KOOpJMHAT,
CKOPOCTH, YCKOpEHMs, IyTH U  IepeMeLIcHUs

MaTepI/IaHLHOfI TOYKH OT BPEMCHHA

2.14

CBoOoaHoe magenue. Y cKopeHrue CBOOOTHOTO TaICHHS

2.15

KpuBonmHeliHOe nBH>keHHe. PaBHOMEpHOE IBHKEHHE

MaTCpHaHBHOﬁ TOYKH 110 OKPYXHOCTH. VYrinoBas




2.1.6

CKOpOCTb, JIMHEHHass ckopocTh. llepuon um wyacrora.
IleHTpOoCTpEMHUTENBHOE YCKOPEHHE
TexHudyeckue ycCTpoiCTBa: CHUIOMETP, JBUKCHHE

CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPpCaAavIn

2.1.7

[Ipaktuyeckne paborel. M3mepeHue MrHOBEHHOU
ckopoctu. HMcciaenoBaHue  COOTHOLIEHMS — MEXKIY
IIyTSAMH, IPOUIECHHBIMU TEJIOM 3a IOCIEAOBATEIIbHBIC
paBHBIE IPOMEXKYTKHA BPEMEHU IIPU PaBHOYCKOPEHHOM
JBWKCHUHM C HAYaJbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3y4yeHue ABMKEHMs IIapUKAa B BA3KOM JKMIKOCTH.

W3ydenue nBMXeHHS TeIa, OPOIIEHHOTO TOPU30HTAIHHO

2.2

JMUHAMUKA

2.2.1

[Tpuamun otHocuTenvsHOCTH ["anmunes. IlepBblii 3aKOH

Herorona. IHepunanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHnun cynepno3unuu cui

2.2.3

Bropoi1 3akoH HproToHa mid MaTepualbHOW TOYKH B
unepuuansHoi cucreme otcuéra (MCO). Tperuit 3akoH

Hrrotona AJId MaTCPUAJIBHBIX TOYCK

2.2.4

2.2.5

2.2.6

3akoH BceMHpHOro Tsrotenus. Cuna Tspkectu. Ileppas
KocMHu4ecKasi ckopocTb. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJIbKEHHUS
n cuna TpeHus nokosa. Koapounuent tpenus. Cuna

CONMPOTUBJICHUA IIPU ABUKCHHUU TCJIa B KXKUIAKOCTU HIIN

ra3e

2.2.7

HOCTyrIaTeJ'ILHOC )51 BpaIaTCJIbHOC JABUKCHUC

a0COJIIOTHO TBEPOTO TeJa

2.2.8

2.2.9

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. [lmedo
cuiibl. YcnoBus paBHoBecHs TBEpAoro tena B MCO

Texnuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHK, ABHIKCHUC

HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue padotsl. U3yueHue apmxeHus Opycka mno
HAKJIOHHOH IIJIOCKOCTH NOJT JEHCTBUEM HECKOJIBKUX CHJL.

UccnenoBanme  3aBUCMMOCTH ~ CWJI  YIPYTOCTH,




2.3

3.1

BO3HHUKAIOMIUX B  JepopMupyeMOW TpyXKuUHE U
pPE3UHOBOM 00pasile, OT BEIMUYMHBI HX JedopMaluu.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOIO Tela,

HMCIOIIETO OCh BpallCHUA

3AKOHbI COXPAHEHN S B MEXAHUKE

Nmmynbe MaTepuaIbHOU TOYKH, CUCTEMBI
2.3.1 MaTEpUaJIbHBIX TOUYEK. VIMIynbC CHIIBI U HM3MEHEHME
HMITyJIbCa Tella
3akoH coxpaHeHuss ummnyiabca B MCO. PeaktuBHOE
2.3.2
JIBUKCHHEC
2.3.3 Pabora cuibl
234 MOILIHOCTE CHIBI
235 Kunernueckast aHeprusi MarepualibHOl Touku. Teopema
o 0 KMHETUYECKON IHEPIUn
[TorenmmaneHass sHeprus. l[loTeHumanbHas >HEpPrus
2.3.6 yrnpyro aepopmupoBaHHON MpYyKUHBL. [loTeHnnanbHas
SHEPTHUsl Teia BOJIN3U MOBEPXHOCTH 3EMIIH
[loreHnmaneHble W HENMOTEHIMATIbHBIE CHIBL. CBs3b
237 paboThl  HEMOTEHIMAIBHBIX CHJI C H3MEHEHUEM
o MEXaHMYECKOM  JHEpruM  CHCTEMbl Tel.  3aKoH
COXPaHEHHUS MEXaHUYECKOH dSHEepTUn
2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHMS
239 TexHu4eckue yCcTpouCcTBa: IBH)KEHHUE PAKET, BOJAOMET,
o KOTep, MPYKUHHBINA MHCTONET
[IpakTuyeckue paboThl. MI3yueHue cBsI3u CKOPOCTEN Tel
2.3.10 npu Heynpyrom yaape. McciemoBanue cBsizu paOOTHI

CHUJIBI C U3BMEHEHHEM MEXaHUYECKOM OHCPIUH TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH

311

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoyHoBckoe asmxkenue. {uddysus. Xapakrep

JBIDKEHMS M B3aMMOJICHCTBUS YaCTHIL BEIlIECTBA




3.2

3.1.2

Mopenu cTpoeHHUs ra30B, KUIAKOCTEN U TBEPIBIX TN U
OOBSICHEHUE CBOMCTB BEIECTBA Ha OCHOBE JTHUX

MoeIIen

3.1.3

3.1.4

Macca monekyis. KonumuectBo BemectBa. [locrossHHas
ABorazipo

TennoBoe paBHOBecue. Temmeparypa U e€ U3MepeHHe.

[IIxana remneparyp Lleabcus

3.15

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

321

Mogens wuneansHoro rasa. OCHOBHOE ypaBHEHHE

MOJ'ICKy.]'ISIpHO-KPIHGTH‘ICCKOfI TEOpHHU UACATIBHOI'O Ira3a

AOcomioTHass TeMmmeparypa Kak Mepa CpeaHei
KUHETUYECKON SHEPTUM TEIUIOBOTO JBUKEHUS YaCTHIL

ra3a. [llkana remneparyp KenbBuna

VpaBuenne Kianeitpona — MengeneeBa. 3akoH

JansTOHA

I"a30BbIC 3aKOHEIL. I/I30Hp0HeCCLI B HACAJIBHOM Tras3c C
INOCTOSAHHBIM  KOJIHMYCCTBOM  BCHICCTBA: HU30TCpMa,

n30xopa, u3obapa
TexHuueckue ycTpoiicTBa: TepMOMETp, GapoMeTp
[IpakTnyeckue pabotel. M3mepeHne Maccol Bo3ayxa B

KJIaCCHOM KoMHare. MccnenoBanne 3aBUCUMOCTH MEXKTY

rapaMeTpamMu COCTOSIHUS Pa3peKEHHOI0 rasa
OCHOBbI TEPMOJIMHAMUMKN
TepmoauHamMuueckass cucreMa. BHYTpeHHsAs >Heprus

TEPMOAMHAMHUYECKONH  CHCTEMBI W  CHOCOOBI €€

U3MCHCHUA

3.2.2

3.2.3

KonnuectBo TemnoTel u pabota. BHyTpeHHss sHeprus

OJHOATOMHOI'O HACAJIBHOI'O Ira3da

Buasl Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS,
W3JTy4YCHHE. TermmoéMKkocTh Tena. VY nenbHas
TEMJI0EMKOCTh BelleCcTBA. Pacuér koiMuecTBa TEMJIOTHI

IPH TeIIonepeaave

3.2.4

[IepBb1it 3ak0H TepMoaMHAMUKH. [[puMeHeHue epBoro
3aKOHa TEPMOJIMHAMMKH K u3orponeccaM. [ papuueckas

MHTEepIpeTanus paboThl ra3a




TernoBble MamuHbl. [IpyuHUOUIIBL JEHCTBUS TEIUIOBBIX

MammH. [IpeoOpazoBanusi dSHEprUM B  TEIUIOBBIX

323 MmamuHax. Koagdunuent nonesnoro neiicteus (nanee —
KII) TermoBoit mammnsl. [{ukn Kapro u ero KIT/]
Btopoit 3akoH TepmomumHamuku. HeoOparumocTs

3.2.6 MpPOILIECCOB B TpUpoje. TeruioBble  JABUTATENH.
DKoJjoruveckue npoOaeMbl TEII0OIHEPTETUKH

327 TexHuyeckue ycTpoicTBa: JBUTATEIb BHYTPEHHETO

o CropaHus, ObITOBOW XOJOJMIBHHUK, KOHTUIIHOHEP
328 [Ipaktnyeckne  pabotel.  M3mepenue  yaenbHOU

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[lapooOpazoBanne u koHueHcauus. McnapeHnue u

3.3.1 KWIIEHUE. YJenbHas  Temiora mapooOpa3oBaHUsl.
3aBUCHMOCTB TEMIIEPATypPhl KATICHUS OT JaBJICHUS
332 AOcCoioTHasT ¥ OTHOCHTENIbHASI BIIAKHOCTH BO3AyXa.
o Hacsimennsiii nap
Teépnoe Tteno. Kpucrammmueckue u amopQHble Tela.
3.3.3 AHM30TpOTIHUS CBOWCTB KPUCTAJIJIOB. Kunkue
33 kpuctaibl. CoBpeMEHHbIE MaTepUalIbI
. 334 [InaBneHne M KpucTaM3alMsa. YJelbHas TemioTa
o mnaBneHus. CyOnumarus
3.35 YpaBHEHHE TEIIOBOTO OanaHca
TexHHueckue ycTpoilcTBa: TUTPOMETpP U MCUXPOMETP,
336 KaJIOPHUMETpP, TEXHOJIOTUU TIOJMYYCHUS COBPEMEHHBIX
- MaTepuaJoB, B TOM YHCJIE€ HaHOMAaTepuaioB, U
HAHOTEXHOJIOTHH
[IpakTnueckne paboTel. W3mepeHue  BIaKHOCTH
3.3.7
BO3/yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
OnekTpuzauyst Ted. ONeKTpuyeckuil 3apsa. [[Ba Buna
4.1 41.1
ANEKTPHIECKHX 3aPSIOB
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKH U IOJIYIIPOBOJIHUKH




4.1.3

3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia

414

B3aumoneiictBue 3apsnoB. 3akoH Kynona

415

Dnekrpuyeckoe noje. HanpsxEHHOCTh 31eKTPUIECKOTO
OJISl. [Tpunimn CyNepHo3ULINH. JIuaun

HaHpH)KéHHOCTI/I SJICKTPHUYCCKOT'O ITOJIA

4.1.6

4.1.7

4.1.8

PaGora cun snexkrpocratudeckoro mois. [loteHnuman.

Pa3HocTh IIOTCHIINAJIOB

[IpoBomHUKKM ¥  JOUIJICKTPUKA B TOCTOSHHOM
AEKTPUIECKOM noJe. Judnekrpudeckas

IIPpOHUITACMOCTDb

OnextpoéMkocTh.  KonneHcatop.  DIeKTpOEMKOCTH
IUIOCKOTO  KOHJIEHCAaTopa. ODHEprus  3apsHKEHHOTO

KOHJICHCATOpa

4.1.9

4.1.10

TexHu4yeckue yCTpoMCTBa: dJIEKTPOCKOIL, DIEKTPOMETD,
INEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYMHBIN
IIPUHTEP

[IpakTuuyeckue paboThl. M3MmepeHHE 3IIEKTPOEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEAX
Ycnosus CYILLECTBOBAHMUS MOCTOSIHHOTO
421 aneKkTpuyeckoro Toka. Mcrounuku toka. Cuna TOKa.
[TocTossHHBIN TOK
422 Hamnpspkenune. 3akon Oma a1 ygacTka 1enu
423 DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VYnenbHoe
o COIIPOTHBIICHUE BEIIECTBA
424 IlocnenoBarensHoOE, napajuiesIbHOE, CMEIIaHHOE
o COEIMHEHHE MPOBOTHUKOB
4.2.5 Pabora anexkrpuyeckoro Toka. 3akoH J[>xoyns — Jlenua
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
427 anekTpoaBkyas cuia (nainee — 3J(C) u BHyTpeHHee

COTIPOTUBJIEHWE HWCTOYHMKA ToKa. 3akoH Owma s




11 KJIACC

Kon
pa3jiena

4.2.8

4.2.9

MOJHOU (3aMKHYTOM) 3iexTpudeckoil nenu. Koporkoe
3aMbIKaHUE

DNeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAJLJIOB.
3aBUCHUMOCTD COMPOTHUBIICHUS METaJUIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJIeKTpUYecKuid  TOK B Bakyyme. (CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBoguuku.  CoOCTBEHHass WM NPUMECHas
IIPOBOJIUMOCTh  IOJYNPOBOAHUKOB. CBoiicTBa p-n

niepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

4211

4.2.12

DNEeKTpUUECKUI TOK B 3JIEKTPOJINTAX.
DIEKTPONUTHYECKAs AUCCOLMALIMS. DIEKTPOIIN3
DOnekTpuyeckuii Tok B razax. CamMoOCTOATENbHBIA U

HECaMOCTOSTEIbLHBIN paspsna. Paznuunsie THIIBI

CaMOCTOATENIbHOrO pa3psana. Monunus. [lnazma

4.2.13

4.2.14

Konnposepsiemoro
3JIeMEeHTa

TexHu4eckue YCTpOMCTBA: aMIIEpMETp, BOJIBTMETP,
peocTaT, HMCTOYHMKM TOKA, JJIEKTPOHArpeBaTE/IbHbIC
pUOOpBL, AIIEKTPOOCBETUTEIILHBIE puoopsI,
TEPMOMETP  CONpPOTHUBIICHUSA, BAaKyyMHBIH  JUOZ,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN
V01, TaJIbBAaHUKA

[Ipaktnyeckne paboThl. M3ydyeHue CMeEImaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKAa M €r0 BHYTPEHHETO

COITPOTUBJICHMUA. Ha6J'IIOI[eHI/I€ OJICKTPOJIMN3a

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

4

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIOUA




IlocTosstHHBIE MarHuThL. B3anMoaeiicTBIE MOCTOSHHBIX

43.1
MAarHuToB
MaruutHoe mnoje. BekTtop MarHMTHOM MHAYKIWH.
IIpunnun  cynepnosunud.  JluHMM ~ MarHUTHOU
432 uHAykiuy. KapTuHa JUHMA MarHUTHOM MHAYKIUU
I1OJIS IIOCTOSIHHBIX MarHUTOB
MarnutHOoe moje NpoBOAHMKAa ¢ TOKOM. Kapruna
JUHUWA TOJsA JUIMHHOTO TIPSIMOTO TPOBOJHHUKA H
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KaTyIIKH C
TOKOM. OmnbIT Opcrena. BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHUE
Cuia Jlopenua, e€ MOyJib U HaripaBjieHue. JBrkenue
4.3.5 3apsPKEHHOM YacTHULBI B OJAHOPOJAHOM MAarHUTHOM
nosie. Pabota cuiel Jlopenna
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKLIUH
OJ1C nHAyKIMYU. 3aKOH 3JE€KTPOMAarHUTHOW UHIYKIIUH
4.3.8
Qapanes
BuxpeBoe snekrpuueckoe mojne. IJ[C wHAYKIHH B
4.3.9 MPOBOJIHUKE,  JIBMXKYILIEMCS  IOCTYyHaTelbHO B
OJITHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenna
WunyktuBHOCTh. SIBnenne camomuaykuuu. OIJ1C
4.3.11
CaMOUHIYKITUN
4.3.12 DHeprust MarHUTHOTO TOJISl KaTyIIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T0JIe
TexHuueckre yCTpONCTBA: TOCTOSIHHBIE MAarHUTHI,
43.14 AIIEKTPOMArHUThl,  DJEKTPOJIBUTATENb,  YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS IT€Yh
[TpakTiueckue paboTsl. M3yueHrne MarHUTHOTO MOJIS
4.3.15 KaTyluku ¢ TokoM. MccienoBaHue — AeicTBUSA

IOCTOSAHHOI'O Marsura Ha paMKy C TOKOM.




I/ICCJIGIIOBaHI/Ie SABJICHHUA BHGKTPOMaFHPITHOfI
HHAYKIOHUH

KOJIEBAHMA 11 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

5.12

5.1.3

KonebarensHass cucrema. CBoOomHble KoieOaHUS.
lapmonnueckue konebanus. [lepwon, wacrora,

aMIIuTyna u (aza konedbanuit
[IpyxuHHBIA MasiTHUK. MaTeMaTH4eCKUil MasSTHUK

YpaBHeHue TapMOHHUYECKUX KoJieOaHuH.
Kunematnyeckoe ¥ JAMHAMHUYECKOE  OIMCAHUE

KOJIE0ATEIBHOTO ABUKEHUS

5.14

5.15
5.1

5.16

[IpeBpamienne  SHEprud  NOpU  TAPMOHUYECKHX
Kosnebanusx. CBs3b aMIUIUTYbI KOJIEOAHUN UCXOIHOM
BEJIMYMHBI C aMIUTUTYIaMH KoJieOaHui €€ CKOpOCTH U

YCKOpPCHHUA

KonebarenpHblit KOHTYD. CBo0OoaHbIE
JJICKTPOMArHUTHBIC  KojeOaHUs B HACATLHOM
KoieOaTebHOM  KOHTYDE. AHanoruss  MexIy
MeXaHUYECKNMU 51 AJIEKTPOMArHUTHBIMU

kosebanusmu. @opmyna Tomcona

3akoH COXpaHCHUA 9HEPIUun B nacajibHOM

KOJIe0aTeIbHOM KOHTYPE

5.1.7

BrinykeHHbIe MexaHndyeckue konedanus. Pe3oHaHc.
Pe3onancnas KpuBasi. BeiHyX1cHHBIE

SJICKTPOMArduTHBIC KOJICOaHHS.

518

Ilepemennbiii TOk. CHHycOMIalIbHBIA IEPEMEHHBIN

TOK.

519

5.1.10

MOIHOCTh TMEPEMEHHOI0 TOKAa. AMIUIUTYJHOE U
JIEUCTBYIOIIEE 3HAYECHHUE CUJIBI TOKA U HAIIPSKEHUS

Tpanchopmarop.  IlpowsBoacTtBo, mepemada U
noTpebaeHne AJIEKTPUYECKON SHEPIrUu.
OKOJIOTHYECKHUE pHUCKHU pu MIPOU3BOJICTBE
ANEKTpUYECKO sHepruu. KynpTypa uCnosib30BaHUsA

SJICKTPOSHEPTHUU B MMOBCEAHEBHOM JKU3HU




5.2

5.1.11

5.1.12

TexHuueckue yCTpOMCTBa: ceiicmorpad,

BHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHHHU 3JICKTPOIIEpCaayd

[Tpaktuyeckue pabotsl. MccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoJeOaHui rpy3a Ha HUTU OT JUIMHBI
HUTH U Maccel rpysa. MccnenoBaHue nepeMeHHOTO
TOKa B IL€NU W3 IOCIEAOBATEIBHO COCIUHEHHBIX

KOHACHCATOopa, KaTYUIKHW U PE3UCTOpaA

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

523

MexaHudeckrue BOJIHBI, YCJIOBUSL PacHpOCTPaHEHUS.
[Tepuox. CxopocTb pacpOCTpaHEHUS U JIMHA BOJIHBI.

HonepeqHHe H IIPOAOJIbHBIC BOJIHBI

WNurepdepennius u  audpakuus MeXaHHUYECKHX

BOJIH

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. BbicoTa

toHa. TemOp 3ByKa

5.24

525

5.2.6

ONEeKTpPOMarHUTHbIE BOJHBI. YCJIOBUS U3Iy4YEHHUS
9JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTOpoB E, B M v B aneKTpoMarHuTHOW BOJHE B
BaKyyMe

CBolicTBa DJIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE,
IpEJIOMIICHUE, MOJIIpU3aLus, nudpaxius,
uHTepdepeHiys. CKOpOCTb MEKTPOMAarHUTHBIX BOJIH

IIlkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpuMmeHnenue

SJICKTPOMArHMTHBIX BOJIH B TCXHUKE U 6I>ITy

5.2.7

5.2.8

[TpuHIMIIBI paguocBsI3u u TEJICBUJICHHUSI.
Paguonokanus.  DIEKTPOMarHUTHOE  3arpsi3HEHUE
OKpPY’KaIOILIEH Cpesbl

Texnuueckue YCTpOMCTBA: MY3BbIKAJIbHBIE
WHCTPYMEHTBI,  yJIbTPa3ByKOBas JIMarHOCTHKa B
TEXHUKE W MEIMLMHE, pajxap, paauolpUEMHUK,

TeNeBU30p, aHTeHHa, Tenedon, CBY-neus

5.3

OIITUKA

531

[IpsmonuHeiHOE  pacHpOCTpaHEHWE  CBeTa B

oJTHOpOHOH cpene. JIyu cBera




5.3.2

5.3.3

OtpakeHue cBeTa. 3aKOHBI OTPAXXEHHUS CBETA.
IToctpoenre n300pakeHNH B TUTOCKOM 3epKajie

HpCJ'IOM.]'IeHI/IC CBETa. 3aKOHBI MIpEIOMIICHHA  CBETA.

AOCONIOTHBIN MTOKa3aTesb MPETOMIICHHS

534

5.3.5

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbld  yrou

IIOJIHOI'O BHYTPCHHETO OTPAKCHUA

Hucniepcust cBera. ClOXKHBIM cOCTaB O€JIOrO CBETA.

[BeT

5.3.6

5.3.7

5.3.8

Cobuparorue 1 paccenBarole TUH3bL. TOHKas JTHUH3A.
@DOoKyCHOE pacCTOSHHE M ONTHUYECKas CHJIa TOHKOU
nuH3bL. [locTpoeHne n300pakeHu B COOMPAIOIINX U
pacceuBaromux JMH3aXx. DopMyna TOHKOW JIMH3BL.

VYBenmuenune, 1aBaeMoe THH30M

[Ipenenbr IPUMEHUMOCTH T€OMETPUYECKON ONITUKH
HNurtepdepennius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHUST MAKCHMYMOB 1 MUHHMYMOB B

UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(Da3HBIX

KOTCPCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5311

5.3.12

Hudpakmuss  cBera.  [udpakiuonnas  pemérka.
YcnoBue HaOMIOACHHS TJIABHBIX MAaKCHUMYMOB IpH
najieHuU MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIIUOHHYIO PEIIETKY

[Tonsipusanus cera

TexHuyeckue ycTpoicTBa: O4KH, Tyma, ¢poToanmnapar,
MPOCKIIMOHHBIM  ammapar, MHUKPOCKOI, TeJIEeCKOT,
BOJIOKOHHAs ONTHKA, JU(PAKIMOHHAA pEIETKa,
MOJISIPOU T

[TpakTuueckne pabotel. M3mepeHue mokaszarens
npenomieHus. MccnenoBanue cBONCTB M300pakeHUIMA

B JIMH3aXx. Ha6J’IIOIICHI/IC AUCTICPCUU CBETA

BJIEMEHTHI CIIELITUAJIBHON TEOPUU OTHOCHUTEJILHOCTH

6.1

FpaHI/II_IBI MNPUMCHUMOCTU KJIaCCUYECKON MEXaHHUKH.

[Toctynatet TEOpUHU OTHOCUTEILHOCTH




7.1

7.2

HWHBAPUAHTHOCTL MOAYJISI CKOPOCTU CBECTA B BAKYYMC,

MIPUHIIMI OTHOCUTEIBHOCTH DUHITEHHA

OTHOCHUTEIHLHOCTD OOIHOBPEMCHHOCTH. 3aMCI[J'ICHI/Ie

02 BPEMEHU U COKPALLEHUE JITUHBI
6.3 DHeprus 1 UMIYJILC CBOOOTHON YaCTHUIIBI
CBsi3p Macchl C SHEPrHUe M UMITYyJIHCOM CBOOOIHOU
o4 YacTHULIbl. DHEPIHsl MOKOsI CBOOOHOMN YaCTHUIIBI
KBAHTOBAA ®U3MKA
3JIEMEHTBI KBAHTOBO! OITTUKU
®otonsl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C
il €ro 4acToTOi. DHeprus U UMITyJibe (hOTOHA
OtkpeiTie U uccinegoanue (orodddexra. ONbITH
2 A.T. CroneroBa. 3akonsI poTodddexra
VYpaBuenue DitamTeitna as poroaddexra. «KpacHas
713 rpanuna» Gorodddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.15 XHUMHYECKOE IEHCTBUE CBETA
Texauueckue YCTpOMCTBA: (hoTOdIIEMEHT,
710 ¢doronaTuuK, CONHEYHas 6aTtapes, CBETOANO
CTPOEHHME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTPOEHMs atoMa. [InanerapHas
MOJIeJIb aToMa
[Toctynatsr bopa. M3nyuenue u nornomenue GOToHOB
IpU TEepexoJie aToMa C OJHOTO YPOBHSI SHEPruHM Ha
122 apyroi. Bunel cnektpoB. CreKTp ypOBHEW 3HEpruu
aToma BOJ0pOJia
BonHoBeie cBoiictBa uactul. Bosnbl ae bpoins.
7.2.3 Kopnyckymsipao-BonmHOBOM  ayanusm.  Judpaxius
AJIEKTPOHOB Ha KPUCTAIIAX
CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4eHue. Y CTpOMCTBO
724 ¥ TIPUHIIUI pabOTHI Jazepa
T TexHu4eckne yCTpOMCTBA: CHEKTPAJIBbHBIA aHAIN3

(criekTpocCKoOI), J1a3ep, KBAaHTOBBI KOMIIBIOTED




7.3

7.2.6

7.3.1

[Tpaktuyeckue pabotel. Habmiogenue nuHeiyaToro

CIEKTpa
ATOMHOE A1PO

MCTOIIBI Ha6J'II-OI[CHI/IH N PErucCTpaivu 3JEMCHTAPHBIX

YaCTHUII

7.3.2

7.3.3

7.3.4

OtkpeiTue pagunoaktuBHOCTH. OmnbIThl Pesepdopna mo
OTIPENICICHUIO0 COCTaBa PAJMOAKTHBHOTO U3ITYUYCHHUS.
CpoiictBa anb(a-, 6era-, raMma-u3nydeHus. Biusaue

pPaauOaKTHUBHOCTH HaA )XHWBBIC OPraHU3MbI

OtkpeITHE IPOTOHA U HEWTpoHA. HykinoHHas Monenb
snpa ['eiizen6epra — UBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3otonsl

Anbda-pacniaa. DIEeKTPOHHBIA U MO3UTPOHHBIN Oera-
pacnan. 'amMmMma-uziaydeHue. 3aKOH paJHOaKTUBHOIO

pacrazna

7.3.5

7.3.6

7.3.7

7.3.8

OHeprus CBsI3U HYKJIOHOB B sifpe. SlepHblE CHUIIBL.
Hedext maccol sipa

SInepusle peakuuu. [lenenue u CUHTE3 sSAEp

SlnepHslii  peakTop. TepMmosinepHBII ~ CHHTES.
[IpoGiieMbl M TEPCNEKTUBBI SJIEPHOM HSHEPrETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON IHEPTETUKU

aﬂeMeHTapHLIe HaCTHUIIBI. OTKpHTI/IC NO3UTPOHA.

OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS

7.3.9

Texunueckue YCTpOﬁCTBai A03UMCETD, KaMepa

Bunbcona, sinepHblil peakTop, aToMHas 6oMba

7.3.10

8.1

[TpakTuueckue padoTsl. MccriemoBanrue TPEKOB YaCTHI

(o roToBBIM (oTOorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Co3Be3nus, SpKUE 3BE3JBI,

IJIAaHETBI, X BUAUMOC IBUKCHUC

8.2

Conneynas cucrema. I[lnaHeTsl 3€MHOM TpyNIBI.
[InaHeTel-TUraHTBl U MX CIIyTHUKH, KapJIMKOBBIC

mwiradeTsl. Majele Tesia COTHEYHOUM CUCTEMBI




8.3

8.4

8.5

Conume, d¢orochepa u armochepa. ConHeuHas

aKTUBHOCTD
Ucrounuk sneprun CosiHIA U 3BE3NT

3BE3/bI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBCTHUMOCTB, pa;uzlyc, TeMHepaTypa, X B3aUMOCBI3b.
JmarpaMMa «CHEKTpalIbHBI KJIACC — CBETUMOCThHY.
3BE31bI TJIABHOM I10CJIEIOBATEIHLHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJI1  3BE3N  IJIABHOMU

noCaCa0BaATCIIBHOCTHU

8.6

Buytpennee  crpoenme  3B&3n.  CoBpeMeHHBIE

NpEACTaBJICHUA O IIPOUCXOKACHHUU W 3BOJIFOIUA COJ'IHI_Ia nu

3BE3. DTaIbl )KU3HA 3BE3]1

8.7

Mneunsiii Ilyte — Hama [anaktuka. CroupanbHast
cTpykTypa ['alakTuku, pacnpeneiieHue 3BE3], raza u
nbeun. [lonoxxenue u nBmwxenue Connua B ['anakTuke.

[Tnockas u cheprueckas moacucTeMsl ["amakTuku

8.8

8.9

Tunbl ranakTuk. PaguoranakTuku u kBa3apel. YEpHble

ABIPBI B AIpaX TaJIaKTUK

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma.
Paz0eranue ranaktuk. Bospact u panuyc Beenennon,
Teopusd bombmioro  B3peiBa. Mogjens  «ropsuen

Bcenennoi». PenukroBoe u3inyueHue

8.10

Macmrabnast ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo0i1eMbl aCTpOHOMHUH




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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