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INOACHUTEJIBHAA 3AITMCKA

[Iporpamma 1o ¢u3uke 0a30BOrO0 YpPOBHSI Ha YpPOBHE CpEIHEro OOILero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUN K pe3ylibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOW Mporpammsbl, mnpenacraBiieHHbIXx B OI'OC
COO, a Ttakxke c yuérom denepanbHONH pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIMM TpenoAaBaHus ydueOHoro mpeamera «®Pusnka» B 00pa3oBaTeIbHBIX
Opra’u3anusax Poccutickon denepauuy, peAN3YIOIINX OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HampaBieHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HAyYHOMW KapTUHbI Mwupa oOydarommxcs 10—11 xkmaccoB mnpu
oOyueHuu ux ¢usnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTIO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiM OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pPe3yJbTaTaM
OOydeHHMs, a TaKXKe YYUTHIBAET HEOOXOIUMOCTh pPEaTU3aAlMH MEKIPEAMETHBIX
CBs3e (PU3MKM C €CTeCTBEHHO-HAyYHbIMU Y4e€OHBIMU TpeaMeramu. B Hel
OTIPENIEIISIFOTCS. OCHOBHBIE LIENM HU3Y4YeHHs] (PU3UKHU HA YPOBHE CPEIHEro OOIIETO
00pa3oBaHus, IIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no ¢pu3MKe BKIIOYAET:

e IUIAHHPYEMbIE pe3ybTaThl OCBOCHUS Kypca (pu3nKku Ha 6a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 TOAaM 00yUYEHUS;

e cojepxaHue yueOHoro npeamera «dusnka» 1Mo rojgam o0ydeHHs.

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHaX MPUPOABI, BHICTYyNas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUM 00 okpyxkaromem Mupe. [IkoabHbIN Kype (U3UKH — CUCTEMOOOPA3yIOIIHIA
JUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBIIEHUW, HU3Y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuzmyeckor reorpadueit u actpoHomuei. Mcmonp3oBaHWE UM aKTUBHOE
npUMeHeHHe (U3MUECKUX 3HAHUN  ONpeneNnseT XapakTep U pa3BUTHE
pazHOOOpa3HbIX TEXHOJNIOTMH B cdepe DSHEPreTHUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, IOJIy4€HHs] HOBBIX MaTepHalioB C 3aJlaHHBIMH CBOMCTBAMU U JIPYI'HX.
W3yueHue (QU3MKU BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOy4aroumxcs, B (POPMUPOBAHUE YMEHHH NPUMEHSITH
Hay4HbIA METOJI IO3HAHUS MPU BBIIOJHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBYy kypca (u3MKu 1 YpOBHS CpEIHEro o0IIero ooOpa3oBaHUS
NOJIOKEH PpAJ UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €0
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypC SBIISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MAaTE€pUaN U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuan Kypca (HU3UKA
o0beaMHEH BOKpYr (Qu3myeckux Teopuid. Benymmm B Kypce sBIsieTCs
(opMHUpOBaHUE NPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUM, BEILIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanosiaracT HMCIOIb30BaHUE
TYMaHUTApHOTO TMOTEHIMaNa (U3NYECKOW HAayKH, OCMBICIICHHE CBSI3U pa3BUTHUS
¢u3uku ¢ pa3BuUTMEM O0OIIECTBa, a TakkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMH MTPOOIIeMaMHu.

Hoess  npuxnaomoii  uanpasenennocmu. Kypc ¢dusuku  mpeamnosaraer
3HAKOMCTBO C IIMPOKMM KPYIOM TEXHUYECKHUX WU TEXHOJOIMYECKUX IPUIOKECHUM
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHHUS HJIEMEHTOB
COJICP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C Pa3BUTUEM TEXHUKU U TEXHOJIOTHH, a TaKXe OOCYXICHMS
npo0JIEM palMOHAILHOTO MPUPOAONOJIB30BaHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHM 3JIEMEHTaMHU Kypca (DU3MKH Ha ypOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SABJSIIOTCS (pusnueckue Teopuu (PpopMUpOBaHHE IMPEICTaBICHUNA O
CTPYKTYpE MOCTPOCHHUSI (PU3UUECKON TEOpUHU, poiu (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O NpPHUpPOJE, TIpaHULAX
OPUMEHUMOCTH TEOPUH, JJI1 OIHCAaHHUS €CTECTBEHHO-HAYYHBIX SBICHUA W
MIPOLIECCOB).

CucTeMHO-AeATeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcsl Mpexe
BCEro 3a CU€T OpraHu3alldU HKCIEPUMEHTAIBHOU AEATENBHOCTU OOYYaIOIIUXCH.
Jns 6a3oBoro ypoBHS Kypca (HU3HMKM — 3TO HCHOJIb30BAaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX O3KCIEPUMEHTOB M JIADOPATOPHBIX paboT,
KOTOpbIE€ B Iporpamme mo (pu3uKe 00ObeIUHEHBbl B OOLIMI CIHMCOK Y4EHHYECKUX
MpaKTHUECKUX padoT. BrigeneHue B yKa3aHHOM MepeuHe JabopaTopHBIX padoT,
IPOBOAMMBIX JUIA KOHTPOJS W OLCHKH, OCYLIECTBISIETCS  YYaCTHUKAMMU
00pa30BaTENbHOrO TMpollecca MCXOAS M3 OCOOEHHOCTEW IUTAHWPOBAHUA U
OcHalleHuss KaOuHeta ¢u3uku. Ilpm 3TOM obecneuynBaeTcss OBIIAJEHUE
OOy4aIOUUMUCST YMEHUSIMU IPOBOJUTh KOCBEHHBIE H3MEPEHUS, HCCIIEIO0BaHUS
3aBUCUMOCTE (PU3MYECKUX BEJIMYMH W IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHWE YIEISETCS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3apad. [Ipu aTOoM M pacd€THBIX 3a/a4 MPUOPUTETOM SBISIOTCS 33Ja4d C SIBHO
3aJJaHHOM (PM3HYECKOW MOJIEIBIO, TO3BOISIONINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOTO paszflena Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pasHbIX pazzenoB. s KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIIOTCS 33aJlaHUs Ha
00BbsSICHEHHE TPOTEKaHUs (U3UUYECKUX SIBICHHN M TPOILECCOB B OKpY)Karouien
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJAENU Jid CUTyallud MPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOEeCHe4YeHnI0 Y4eOHOro mporecca 0a30Bbli YpPOBEHb Kypca
(bU3MKHM HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHMsl JIOJKEH U3y4aThCsl B YCIOBHUAX
MpeIMETHOr0 KaOuHeTa (DU3MKU WIM B YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYyYHOTo IuKJIa. B kaOuHere (QU3MKU MODKHO OBITH
HeoOXomMMoe J1abopaTopHOE OOOpYMOBAaHWE JJIA BBHITIOJHEHHS] YKA3aHHBIX B
mporpaMme 1o (U3NKE YUCHUYECKHX MPAKTHUYECKUX PadOT W JIeMOHCTPAIIMOHHOE
o0opyaoBaHue.

JleMoHCTpanmoHHOe  00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIbHOM  JOCTATOYHOCTM U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B IMporpamMMme Mo (U3HKE KIIOYEBBIX JAEMOHCTpauil st
WCCIICIOBAaHMUS  W3y4aeMbIX SIBJICHUH ©  TPOILECCOB, JMIHPUYECKHX M
(G yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaBopatopHoe 000pyJa0OBaHUE [JIsi YUYEHHMYECKHUX MPAKTUUYECKUX PpadoT
dbopMupyercst B BUAEC TEMaTHYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYaloImMXci. TeMaTHYeCKHe KOMIUIEKTHI
1ab0paToOpHOr0 O0OpPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1A0OpaTOPHIl.

OCHOBHBIMH LIETISIMU U3YYCHUS (DU3UKHU B OOIIEM 00pPa30BaHUU SBIISIOTCS:

e (opMupOBaHHE HUHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HMX HHTEIUVIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE NPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOMICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHUSI KaK pE3yJbTaTa W3YYCHHS
OCHOB CTPOEHHUS MaTepuu U (QyHAaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanre ymMeHUH OOBSCHATH SIBICHHS C HCIOJb30BAHHEM
bu3MUecKUX 3HAaHUI 1 HAYYHBIX JOKAa3aTEIbCTB;

e (opmupoBaHHe NpeACTaBICHUN O poiv (DU3UKH I Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHM.

JlocTikeHne dTUX 1iesield 00ecTeurnBaeTCs pelieHueM CIEeNYIOIUX 3a7a4 B

npoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEeAHEro 00I1Iero 00pa3oBaHus:



e TMpUOOpPETEHHE  CHUCTEMBbI  3HaHMH 00  oOmux  (Qu3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUSIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DM3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3MKY U
AJIIEMEHTBI aCTPOU3UKH;

e (QopmupoBaHre yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (U3UYECKUX SIBICHUNW B TPUPOJE W JJIA TMPUHATHS
MIPAKTUYECKUX PEUIEHUU B IOBCEAHEBHOMW KU3HU;

e OCBOGHHME CIOCOOOB pEHIEHUS Pa3IMYHbIX 337a4 C SIBHO 3aJaHHOMU
busnyeckoil MOAENBIO, 334ad, MOAPa3yMEBAIOUINX CAMOCTOSITEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMMaHHUE (U3MYECKUX OCHOB W MPHUHIIUIOB JEHUCTBUS TEXHUYECKHUX
YCTPOKNCTB M TEXHOJOTHYECKUX MPOIIECCOB, MX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMHU CaMOCTOSITEIBHOIO IJITAHUPOBAHMS M IPOBEICHUS
(bu3MYEeCKMX SKCIEPUMEHTOB, aHaJlM3a U HUHTEpHpeTanuu HUHPOpMalUu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JJaHUE YCIIOBUM MJIsi Pa3BUTHS YMEHUH MPOEKTHO-MUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wuszyuenue ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CpEAHEro OOIIEro
oOpazoBanus orBoauTcst 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HEZENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemsiii B mporpamMme 1o ¢u3MKe TepeueHb JTabopaTopHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYUTENIb JENaeT BBHIOOD
POBEJICHUST JTA0OPATOPHBIX PAOOT W ONBITOB C YYETOM HMHIAUBUAYATbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJEPXAHUE OBYYEHMA
10 KVIACC

Paznen 1. ®u3uka u MeTOIbI HAYYHOI O MIO3HAHUS

dusuka — Hayka o mpupoxae. HaydHele METOIbI IMO3HAHUS OKPYXKAIOLIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPUM B NPOLECCE TMO3HAHUS MPUPOJBI.
DKCnepuMeHT B hU3HKE.

MonenupoBanre (HU3NYECKUX SBICHUN W TpolieccoB. Haydnble THMOTE3HI.
duznyecKkre 3aKOHbI U TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI
MHPA, B IPAKTUUECKON NEATENBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBeile ¥ UHUQPPOBbIE H3MEPUTEIbHBIE MPUOOPHL, KOMIIbIOTEPHBIC
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHKCHHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpOCTh (CpedHsIT CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOpPEHHE MaTepHajbHOM TOYKH, MX MPOEKIIMM HAa OCH CHUCTEMbI KOOpAMHAT.
CroxxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOJMHENHHOEe ABWKeHHe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTHU, YCKOPEHHs, NyTH U MEpPEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBo0OomHOe masieHne. Y CKopeHue CBOOOHOTO TaICHUS.

KpuBomuueiiHoe  nBukeHue. JIBH)KEHME  MATepUAbHOM  TOYKH  I10
OKPYKHOCTH C ITOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopocTs. [lepron u yacrora oOpamenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHUE: CIHIOMETP,
JNBUKEHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WUIUTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTUK
JIBUKCHUSI.

[TpeoOpazoBanre TBUKEHUHN C UCTIOJIL30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[TageHue Tes B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mtonenre ABWKEHHS Tella, OPOILIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIILHO.



N3mepenune yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpasneHnne CkOpoCcTH Ipy ABUAKEHUH TTO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yueHne HEpaBHOMEPHOI'O ABUKEHUS C LIEJIBIO OINPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3yuenue NBUKEHUS IAPUKA B BA3KOU )KUIKOCTH.

N3ydyeHue nBr>XeHUs Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['aymmnes.  IlepBeid  3akoH  HeroToHa.
NuepunanbHble CHCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaabHOM TOUkU. Tpetuil 3akoH HproTOHA I MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cuma Tsoxectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKobxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOIbKEeHHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBJIEHUS MPU JBUKEHUU Teja B KUIKOCTU WIIU Ta3e.

[ToctynarenbHO€E 1 BpallaTelibHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TENa.

MoOMEHT CcHJIbI OTHOCHUTENBHO OCH BpameHus. lliedo cunbl. VYcimoBus
paBHOBECHS TBEPAOIO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBUKEHUE MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenre nHepLuu.

CpaBHEHHE MacC B3aUMOJICUCTBYIOLIUX TEJL.

Bropoii 3akon HerotoHa.

Nsmepenue cu.

CrnoxeHue cuL

3aBUCUMOCTh CUJIBI YIPYTOCTH OT Jie(opMaiiuu.

HesecoMocts. Bec Tena ripyu yCKOPEHHOM MOABEME U ITAJCHNH.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydenune nBmkeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTHU CHJI YIIPYI'OCTH, BO3HMKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pa3le, OT UX AePOpMaLIUU.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpalCHUS.

Tema 3. 3axoHbl cOXpanenus 6 MexanuKe

Nmnynbc MaTepualibHOM TOUKM (Tena), CUCTEMbl MaTepHalbHBIX TOYEK.
NMmiynbe cuiibl 1 U3MEHEHME HMITYJbCa Tela. 3aKOH COXPaHEHUs HWMIIYJIbCA.
PeakTuBHOE IBMKECHHE.

PaGota cusbl. MOIITHOCTD CHJTBL.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUU.

ITorennumansHas JHEprusl. [ToreHumnanpHas DHEprus YIPYyTo
nebopMupoBaHHOM  mpyxuHbl.  [loTeHinmanbHas  SHeprust Tena  BOJIM3U
MTOBEPXHOCTH 3EMJIN.

IloreHManbHple W HENOTCHUHUAIbHBIE  CHJIBL. CBszb  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON IHEPIHUH.

Yupyrue u Heylpyrue CTOJIKHOBEHUS.

TexHnueckrue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME. BOLOMET, KOIED,
IIPY>KWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexona nmoTeHIMANbHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckui sxcnepumenm, nabopamopmsvie pabomol

N3ydyeHue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXAHWYECKOH 3HEPruu
TeJla Ha IPUMeEpe PACTSHKEHUS] PESUHOBOIO XKI'yTa.

Paznen 3. Mogiekyasipaasi pu3nka v TepMOIUHAMUKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJSIPHO-KMHETHYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep BHKECHHUS WU
B3aMMOJICVCTBHSl YaCTHI] BellecTBa. MoOAENM CTPOCHUA Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pasmepsnl mosekyil. KonnuectBo Bemiectna. [Toctostnaass ABorajpo.

Tennosoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkama temmeparyp
Lenbcus.



Mopens  upeambHOoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUM HJICATHLHOTO ra3za. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeaHEd KWHETUYECKOM HJHEpPruy TEIUIOBOIO JBWXKEHHMS dYactul rasza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHEe MenpaeneeBa—KiamneiipoHa.
3akoH [lanbToHa. M30mponeccsl B UACAIBHOM Ta3e C MOCTOSIHHBIM KOJIHMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIEHUE H3OMPOIIECCOB: H30TEPMa, H30X0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME TUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTAHUYECKUX COCTUHEHMUII.

OmnbITel 10 UG GY3UH KUIKOCTEN U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mopuens onbita IlTepHa.

OnBbITHI, JTIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aMOJICCTBHSI.

Moens, WILTIOCTpUPYIOLIas TPUPOAY JABIICHUA I'a3a HA CTEHKHU COCY/IA.

OnbITE, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSIHMS HJICaIbHOTO Tasa,
U30IPOLIECCHIL

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomuvl

Onpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JJaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY TTapaMEeTPaMU COCTOSIHUS pa3peKEeHHOTO
rasa.

Tema 2. OcHosbt mepmooOuHamuKu

TepmonnHamuyeckass cucreMa. BHYTpeHHsIsT 3HEPrusi TEpMOAUMHAMUYECKON
CUCTEMBI U CTIOCO0BI €€ n3MeHeHus. KomndecTBo TemiaoTel u padora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOIO  MJCANbHOrO  rasa. Buasl  Temionepenavu:
TEIUIONPOBOJHOCTb, KOHBEKIIMSA, U3TYyYCHHUE. Y JEIbHAS TEIUIOEMKOCThH BEILIECTBA.
KonmnuecTBo TEIIOTHI Npy TEILTONEpeaaye.

[Tonsatue 06 anumabatHom mporecce. IlepBbIil 3aKOH TEPMOAMHAMUKH.
[IpumeneHnue mepBoro 3akoHa TEPMOJIMHAMHUKHU K H3orpoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepMmoauHamMuku. HeoOpaTUMOCTh MPOLIECCOB B MPHUPO/IE.

TerutoBple  mamwHbl.  [IpyHOUIBI  AEHCTBHUS  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi »HEpPruM B TEIJIOBbIX MamuHax. KoadduimeHt mnone3Horo
nerictBus TeruioBoi MammHbL. [{ukn KapHo um ero kodp¢uIMEHT Ioie3HOro
JENCTBUS. DKOJIOTUYECKHE MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuueckue yCTpoWCTBA M NPAKTUYECKOE TPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOI XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH »HEpruu Tejla MpH COBEPLICHHH PAaOOTHI: BBUIET
npoOKu u3 OYTBUIKM TMOJ| JIEUCTBHEM CKATOro BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHnre BHYTpEeHHEW dHEpruu (TeMIepaTyphbl) Teja Mpu Terioneperaye.

OneiT 1O anuabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopnenu napoBoi TypOHMHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOIO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue ynenbHON TEIII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwjecmea. Pazoevle nepexoont

[lapoobOpa3oBanue u koHaeHcanus. Mcnapenue u kumeHue. AOCOMIOTHAS U
OTHOCUTENIbHAS BIAXHOCTh BO3AyXa. HacellleHHbIM map. YjaenpHas TemwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhbl KUIIEHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHble Teaa. AHU30TPONUS CBOWCTB
kpuctayioB. Kuakue kpucrawiel. CoBpemeHHblE Martepuaibl. llnaBnenue wu
KpUCTaITU3anus. Y aelbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHMe TerIoBoro Oanaxca.

TexHuueckue yCTpoOHCTBAa M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIIOIMH TMOJIYYEHHS] COBPEMEHHBIX MAaTepUaloB, B
TOM 4YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM JIaBJICHUH.

CniocoObl U3MepeHust BIaKHOCTH.

HaOmronenmne HarpeBaHus U MJIaBIEHUS KPUCTAUIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

M3MepeHre OTHOCUTENBHOM BJIaKHOCTH BO3/1yXa.

Pa3nen 4. DaexkTponmHaMmuka
Tema 1. dnekmpocmamuka
OnekTpuzanus Tel. OJNEeKTpUYecKuil 3apan. JlBa BuAa 3IEKTPUUYECKHUX
3apsaoB. [IpOBOAHMKH, OUAIEKTPUKUA W TOJYNPOBOJHHMKU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOIO 3aps/a.
B3aunmonerictBue 3apsinoB. 3akoH Kynona. TodyeuHblil 37€KTPUUYECKUN 3apsi.
Onektpuueckoe mone. Hanpsk€HHOCTh  3nekTpuyeckoro monst.  [IpuHnumn



CYNEPNO3ULHANA IEKTPUUYECKUX MoJe. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
1OJIA.

Pabora cun  snektpocratmyeckoro  mois.  [lorenmman.  Pa3sHocTh
noTeHUMAN0B. IIpOBOMHMKM M JUINEKTPUKU B  DJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpo€MKoCTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIIIOCKOI0 KOHAEHCATopa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHuyeckue yCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHME: JJIEKTPOCKOIL,
AIIEKTPOMETp, JJIEKTPOCTaTUYECKash 3alllUTa, 3a3eMIJIEHHE D3JIEKTPONPHOOpOB,
KOHJICHCATOP, KOIMMPOBAJIBLHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHIUI IEUCTBUS IIEKTPOMETPA.

B3aumoneilicTBre HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

IIpOBOJHUKM B 3JIEKTPOCTATUYECKOM II0JIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOIO KOHJEHcaTopa OT  ILIOLIAIH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuu sxkcnepumenm, nabopamopmsvie pabomol

N3mepenune aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtii 21exmpuueckuit mok. Toxu e paznuunvix cpedax

DONEKTPUUECKUA TOK. YCIOBUSI CYHIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTtounuku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsxenne. 3akon Oma 11 ydacTKa LEIH.

DNEKTPUUECKOE COMPOTHUBIICHUE. YIEIbHOE CONPOTUBIEHUE BELIECTBA.
ITocnenoBaTenbHOE, NApAIIIENBHOE, CMELIAHHOE COCIMHEHHE TPOBOIHUKOB.

PaGora »snektpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MoiHOCT
AJIEKTPUYECKOTO TOKA.

DJNEeKTPOBIKYIIAs CWJIA U BHYTPEHHEE CONPOTHBICHUE MCTOYHHMKA TOKA.
3akon Oma Ji71s TOJHOM (3aMKHYTOM) 3JIeKTpuyecKol 1enu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAs: ~ MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHHS] METAJIOB OT TeMIiepaTypbl. CBEPXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKkyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TomynpoBOHHUKWY. CobcTBeHHas 151 IIPUMECHAs ITPOBOJANMOCTb
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpaX M  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLUALNS. DIEKTPOIIN3S.



OnexkTpudeckuii TOK B rasax. CaMoCTOSTENbHBIA M HECAMOCTOSTENIbHBIN
pazpsaa. Monuus. [Inazma.

Texnuueckue ycTpoiicTBA U NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pEOCTaT, HCTOYHUKH TOKa, OSJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBINA JAUO/,
TEPMHUCTOPHI U (POTOPEZUCTOPHIL, MOTYITPOBOJHUKOBBIA U0/, TaJbBaHUKA.

Jlemoncmpayuu

M3MepeHne cuiibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb COIPOTUBIIEHUS HUIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMmenaHHOe cOeAMHEHUE TPOBOTHUKOB.

[IpssMoe wm3MepeHue DIeKTpOABMXKYIIEH cuibl. KoOpoTkoe 3ambIkaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpOBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IPOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuu skcnepumenm, nadopamopmvie pabomol

N3ydyeHne cMEIanHOoro COEIMHEHNSI PE3UCTOPOB.

M3MepeHne 3IeKTPOABMKYIIEN CHUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHEIO
COIPOTHBIICHUS.

Hab6monenue snekrponmsa.

MexnpeaMeTHblie CBSA3H

N3ydenune kypca gusuku 0a30Boro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUA: SIBJICHHME, HaydyHbIM (akT, rumnoresa, (pu3nyeckas BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelIeHHE CHUCTEMbl YpaBHEHWH, JIMHEWHas (QyHKUHS,
napaboia, runepoOosna, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCH KOOPAWHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexannueckoe ABM)KEHHUE B JKUBOW mpupoje, nuddysus, ocMmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHJbI TEIIONEPEIAuH, TEIIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SIBJICHHS B )KMBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUAKOCTEU W



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTUYECKAS JIHUCCOLIMALINS,
rajabBaHUKA.

l'eocpaghus: BNaxXHOCTh BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HCIIOJIB30BAaHUEM MEXAaHU3MOB,
y4€T TpEHHS B TEXHUKE, MOMIIWIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMIyJdbca B TEXHHUKE (pakera, BOJAOMET M ApPYrue), JABUraTeldb BHYTPEHHETO
Cropanusi, maposas TypOHHa, OBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIy4YEHUSI COBPEMEHHBIX MATE€pUaIOB, B TOM YHCIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3e€MJICHHE BJIEKTPOnpuOOopoB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpEBaTEIbHbBIE npuoopsl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, ralbBaHUKA.

11 KITACC

Pasznen 4. DjeKTpoauHAMHKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocrosaHble  MarHuThl.  B3anmoaelcTBME  MOCTOSAHHBIX  MAarHHUTOB.
MarautHoe mnone. Bexktop MarHUTHOM WHAYKUMHW. [IpuHIMI cynepriozuuuu
MArHUTHBIX moJied. JIMHMKM MarHuTHOW WHAYKUMW. KapThHAa JTWHWNM MAarHUTHOU
VHYKIUH [10JIS1 IOCTOSIHHBIX MarHUTOB.

MarauTHOe TIOJ€ NPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHAYKIUA
MAarHUTHOTO TOJISI JJMHHOTO MPSAMOTrO MPOBOAHUKA M 3aMKHYTOTO KOJBIEBOTO
MIPOBOJIHUKA, KaTYyIIKU ¢ TOkoM. OnbIT Dpcrena. B3anmoneiicTBre TpOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOAyJib U HaIllpaBJICHUE.

Cuia JlopeHniia, €€ MOJlyJb U HampaBiieHHE. [[BHKeHUE 3apsyKeHHOW YacTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHuTHOM MWHAYKIUUA. [IOTOK BEKTOpa MarHUTHOM
WHIYKUUU. OJEKTPOJABIKYIIAS CHJIAa MHAYKIUU. 3aKOH AJIEKTPOMArHUTHOM
uHaykunn dapanes.

BuxpeBoe »3JeKTpUYECKOe mMoJie. ODJEKTPOABMKYIIAs CHJIA HWHIYKIHH B
MPOBOJAHUKE, IBUKYIIIEMCS TOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM I10JIE.

IIpaBuno Jlenuna.

NHayKTUBHOCTh.  SIBIIEHHWE CaMOMHAYKIMU. OJIEKTPOABIKYIIAs CUia
CaMOMHIYKIIUH.

DHeprus MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IMPUMEHEHHUE: IOCTOSIHHbBIC
MArHuThbl, BJIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YacTHIl, UHAYKIITUOHHAS TI€Yb.



Ilemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHnKM MHAYKIMYA MarHUTHOTO IOJIA.

B3anmopenicTBue AByX TPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[evicrBue cunbl JIOpeHIa Ha MOHBI AJIEKTPOJIATA.

SIBreHrEe PNEKTPOMArHUTHOW UHAYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTb JJIEKTPOJABHXKYIIEH CUJIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKH C TOKOM.

HccnenoBanne 1eHCTBUS TOCTOSIHHOIO MArHUTA HA pAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pa3znen 5. Konnebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazHumHbsle KoJj1ebanus

KonebGarenpHass  cucrema.  CBOOOIHBIE  MEXAaHMYECKHE  KOJIEOAHUS.
I'apmonunueckue konedanus. Ilepuon, vacrora, amrumtyaa u (aza xoseOaHUil.
[IpyxvHHBIN MassTHUK. MareMaTU4eCKUd MasATHUK. Y paBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpalenne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCATbHOM KOJeOAaTeThbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHUYECKHUMHU W
ANEKTPOMAarHUTHIMU  KosieOanusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUH B HI€ATHHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KoneOaHUsAX. BeIHYyXKIeHHbIE MEXaHUUECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOK. CUHycOMAANbHBIA IEPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHUE CHJIBI TOKa H
HaIPSHKECHUA.

Tpancdopmarop. IlpousBonactso, nepenaya U MnoTpedICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKH NPU MPOU3BOJACTBE 3JIEKTpodHepruu. KymnbTypa
UCIIOJIb30BAHMS JIEKTPO3HEPTUHU B IIOBCEAHEBHOM KU3HHU.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: DICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTeabHOM CUCTEMBI (TPYKHUHHBIA WA
MaTeMaTHYECKUN MasTHHUK).



HabmroieHue 3aTyXxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BbIHYXICHHBIX KOJICOaHU M.

HaOmonenue pezonanca.

CB0OOOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenps IMHUY 3JIEKTPOIIEpENAYU.

Yuenuueckui sxcnepumenm, nabopamopmsvie pabomol

HccrnenoBanue 3aBUCUMOCTH TEPHOJA MANbIX KOJeOaHW Tpy3a Ha HUTH OT
JUIMHBI HUTU U MAcCChI Tpy3a.

HccnenoBaHne MEPEMEHHON0 TOKA B LENM M3  MOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpomMazHumHbsle 60J1Hbl

MexaHnudeckue BOJHBI, yciioBus pacnpocTpanenus. llepmon. CkopocThb
pactpoCTpaHeHuss W [JJuHA BOJHBL. llomepeuHble W MPOJOJBHBIE BOJIHBI.
WNuTtepdpepenius u auppakiuns MEXaHUIECKUX BOJIH.

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

DNEKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3IYyY€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexkrpomaruutHoi BosHe. CBOMCTBA
AJEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEJIOMJIEHUE, MoJspu3anus, AudpaKuus,
uHTepdeperuns. CKopoCTh 3MEKTPOMArHUTHBIX BOJIH.

[Ikana >7e€KTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpyuHUMITIBI paIMOCBS3H U TENEBUACHUA. Pagnonokarnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuyeckue ycTpoWcTBa M NPAKTUUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTUKAa B TEXHHUKE W MEAMIIMHE, pajaap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Ilemoncmpayuu

OO6pa3oBaHue U paCIPOCTPAHCHUE MOMEPEUHBIX U MPOOJIbHBIX BOJH.

Konebumomeecs Teno kak HCTOYHUK 3BYKA.

HaOmronenue otpaxeHus ¥ MpeoMIICHUSI MEXaHUYECKUX BOJIH.

HaOmonenue narepdepeHuu 1 AMPpakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJieOaHMil.



HccnenoBanue CBOICTB ANEKTPOMArHUTHBIX  BOJIH: OTpa)kKeHue,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIus, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. IIpgaMoiMHENHOE paclpoOCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxenue cBeta. 3aKOHBI OoTpakeHHsi cBeTa. [locTpoeHue n3obpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI TIPEIOMIIEHUS CBeTa. AOCOJIOTHBIN MOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yrojl MOJHOIO
BHYTPEHHET'O OTPAKEHUSI.

Hucnepcus ceeta. CroxxHbIM cocTaB Oenoro cera. LIger.

CobOuparomue W paccewBaroIue JUH3BL. ToHKas JsmH3a. DOKycHOE
paccTossHME W ONTUYECKas cuia TOHKOW JMH3bL [locTpoeHue wuzoOpakeHuil B
coOMparoIuX U paccerBaroUMX JruH3aX. DopMyna TOHKOW JUH3BL Y BEIUYCHHE,
JAaBAEMOE JINH3011.

[Ipenensr nPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HMHTep(EepeHIIHMOHHOM
KapTUHE OT JIBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. [QudpakumonHas pemérka. YCIOBUE HaOMIOACHUS
[JIaBHBIX ~MAakKCMMYMOB TIpM  TMaJ€HUA MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(hPaKIUOHHYIO PEIIETKY.

[Tonsipusanus cBera.

TexHuyeckue yCTpOUCTBA M IPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doroanmapar, MPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE pACIPOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHUE CBETA.
OnTuueckue mpudOOpHI.

ITonHoe BHyTpeHHEE oTpaxkeHne. Mojienb CBETOBOAA.

HccnenoBanue CBOMCTB U300payKEHUM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenune natepdepeHinm cBera.

Hab6monenue nudpakiuu cBera.

HaGmronenue nucniepcun cBera.

[Tonydyenue cnekTpa ¢ TOMONIBIO MTPU3MBL.

[Tonydyenue criekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.

Habroienre nmossipusaiiiy cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol



N3mepenue nmokasaresns NpeaoMIICHUs CTEKJIA.
HccnenoBanre CBOMCTB M300paKE€HUM B JIMH3AX.
HaOmonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI crieHAIBLHOI TEOPUH OTHOCUTEIBHOCTH
['paHnbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MeXaHUKH.  llocTymnarsl
CIICLIMAJIbHOM TEOPUM OTHOCUTEIIbHOCTH: HWHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCHUTENNHLHOCTD OJHOBPCMCHHOCTH. 3aMeI[J'IeHI/IC BPCMCHH M COKpPAIICHHUC
JJIMHBI.

9Heprm{ " NUMITYJIBC peHHTHBHCTCKOfI qaCTHUILBbI.

CBsi3p MacChI ¢ BHGPFI/Ieﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIbI. 9H€pFI/I}I
IIOKO4I.

Pa3zpnen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6aHMOBOU ONMUKU

®ortonsl. opmyna [nanka cBsizu 3Hepruu (POTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue u uccienaoanue gporoddpdexra. OnbiThl A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBHenue ODitHmreiHa asa gororddexra. «KpacHas rpaHuna
dbotorddekTa.

Hasnenne cBera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texuuyeckue ycTpoWCTBA W MPAKTUUECKOE TMPUMEHEHHE: (HOTOIJIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha yCTaHOBKE ¢ IIMHKOBOM TUTACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO PoTodrddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUIO o -9acTHII.
[Inanerapnas mogmens aroma. Iloctynarel bopa. M3nydeHue u moriomieHue
(OTOHOB TpU MEpexoJe aroMa C OJHOTO YPOBHS SHEPrUM Ha Jpyroud. Bumel
crekTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BonHoBeie cBolicTBa yactull. Bonusl ne bpoitns. KoprnyckynsipHO-BOJIHOBOM
TTyaJli3M.

CHOHTaHHOE U BBIHYK/JEHHOE U3IIy4YCHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Ilemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IJIMHBI BOJIHBI JIa3epa.

HaGmronenue nMHeNdaThix CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuu sxkcnepumenm, nabopamopmsvie pabomol

Habmtoienre nuHeyaTroro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOKHOCTh CTpOeHHs sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna 1o  ompeneneHuro  cocTaBa
panuoakTUBHOro wu3nydeHus. CBoiictBa anbda-, OeTa-, ramMma-u3Iy4deHus.
Binsinue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa U HeWTpoHa. Hykionnas monens snapa I'eiizenOepra—
Usanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anba-pacnaa. OJEKTpOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprusi CBA3U HYKJIOHOB B sJipe. SnepHbie cuibl. Jlepekt Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 SI€p.

Snepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOaeMbl U MEPCHIEKTUBBI
SIEPHON SHEPIETUKU. JKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTrEeTHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOMIOICHUS U PETUCTPALIMH dJIEMEHTAPHBIX YACTHII.

dyHaamMeHTaIbHbIC B3aUMOICUCTBHS. ENMUHCTBO hm3nueckol KapTUHBI MUPA.

TexHuyeckue yCTpoWCTBA U MPAKTUUYECKOE NMPUMEHEHUE: JO3UMETpP, Kamepa
Buiibcona, siepHbIil peakTop, aromHas 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopmsvie pabomuwl

HccnenoBanne TpekoB 4acTull (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHOMUU. [IpuKiIaHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMUM.

Bun 3Bé3nHoro Heba. Cospe3qusi, sipkue 3BE3MbI, IUIAHETHI, MX BHUIUMOE
JBH>KEHUE.

Conneunas cucrema.

Comnuue. ConHeuyHass akTUBHOCTh. Fctounuk sHepruu ConHila U 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTCPUCTUKHU. JlnarpamMma «CHEKTpaJbHBIM Kjacc —
CBETUMOCTb». 3BE3/IbI TJIAaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» Il 3BE3J TJIABHOW IIOCIIENOBATEILHOCTU. BHYTpEeHHEE CTpoeHHE



3BE311. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKICHUU U 3Botonnu CoiHUa U
3BE3/1. DTambl )KU3HU 3BE3I.

Mnuneunsit Ilyre — mama ['anaktuka. Ilonoxenne n nBuxenue ConHua B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U KBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa00ua. Pazoeranme ramakTuk.
Teopus bonbiioro B3peiBa. PenukToBoe n3irydeHue.

Macmrtabnast ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabmooenus

HaGmronenns HeBOOPYKEHHBIM TJIA30M C HCIIOJB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUM Il ONpeeieHUs MON0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usi CEeBEpHOTo MONYIIAPUS U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon JIynsl, minaner, Maeunoro Ilytu.

O0o01maroee NnoBTOpEeHNeE

Ponp ¢usuku w acTpoHOMHM B HDKOHOMHYECKOW, TEXHOJIOTUUYECKOH,
COLIMATILHOM U ATUYECKOU chepax NesTeIbHOCTH YeTOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOI Hay4yHOH KapTHHE MHUpPA, POJb (PU3NUECKON TEOpun
B (opmMupoBaHUM MPEICTABICHUN O (PUIMYECKON KApTUHE MHUpPA, MECTO
busznueckor KapTHUHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIEHUN O PUPO/IE.

MeknpeaMeTHbIe CBA3U

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyliecTBIsS€TCs ¢
Y4ETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meorcnpeomemnvle nousmusi, CBA3aHHBIE C MU3yYEHHUEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3nyUeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pELUIEHHWE CUCTEMbl YpPaBHEHWH, TPUTOHOMETPUUYECKHUE
(GYHKIIMA: CUHYC, KOCUHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAWHAT, CII0)KEHUE BEKTOPOB,
IIPOU3BOJIHBIE BJIEMEHTApHbIX (DYHKIMM, MPU3HAKK [OJ00US TPEYroJIbHUKOB,
onpeJieNICHNUE UIOMIaAN TUIOCKUX PUryp u 00bEma Tel.

buonoeus: snektpuueckue SBICHHUS B JKUBOW MpHUPOAE, KojeOaTelbHbIC
JIBW)KEHHUSI B )KUBOW MPUPOJIEC, ONITUYECKUE SIBICHUS B )KUBOW MPUPOJIE, NCHCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAsl CTPYKTYPa TBEPABIX
TE1, MEXaHW3Mbl OOpa30BaHUSI KPUCTAUIMUECKOW PEMIETKUA, CHEKTPATbHBIN
aHaIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, MPE/ICKAa3aHNE 3eMIICTPSICCHU M.

Texnonoeusi: TVMHUM BIEKTPOIEPENAad, TEHEPATOpP IMEPEMEHHOrO TOKa,
BJICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaaUuONPUEMHHUK, TEICBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOrOo mpenmera «Ddu3mka» Ha ypOBHE CPETHETO OOIIETO
oOpazoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIIEUUTH JOCTHKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS YUeOHOro npeaMera «Pu3nkay JOJKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHON BHYTPEHHEW IMO3UIMEH JUYHOCTH, CHUCTEMOWM IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTHUBHBIX BHYTPEHHUX  YOCXKICHHUH, COOTBETCTBYIOIIHUX
TPAIULIMOHHBIM ILIEHHOCTSIM POCCUMCKOr0 OOIIECTBA, PACHIMPEHUE KU3HEHHOIO
OMbITA U OMBITA JEATEILHOCTH B IMPOLECCE Pealn3allli OCHOBHBIX HANpaBICHUN
BOCIIUTATEIILHOW JIESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIHTAHMS

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UIIMU 00YYaIOIIETroCs KaK akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0 00IIEeCTBa;

OPUHITHE  TPAJAUIIMOHHBIX  OOIIEYETIOBEYECKUX  T'yMAHHCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aUMOJAEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOM €S TEILHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKOM UJEHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIEC PpEIICHUS,
OPUEHTUPYACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTUA Y4EHOTO;

OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOWYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucymiero Gu3nIecKoi HayKe;



5) Tpya0BOro BOCIIMTAHUS:

MHTEpEC K Pa3Iu4HbIM cpepaM MpodhecCHOHATBLHOW IESATENbHOCTH, B TOM
YUCJIE CBS3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIN BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(U3HMKY HA TPOTSKEHUU BCEU KU3HH;

6) IKOJOrM4eCcKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN Cpelie HA OCHOBE
3HAHUSA LEeJIEH YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA,

pacCIUIMpPEHUE ONbITa JEATEILHOCTH SKOJOTMYECKOW HAIIPaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOI' 0 TO3HAHMA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GUZNUECKON HAYKU;

OCO3HAaHWE IEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydyeHuss  (U3MKM  OCYIIECTBISATh  NPOCKTHYHO U HCCIEI0BATENbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHbIC YHHBEPCAJIbHBbIE YYeOHbIe 1eiiCTBHS
ba3oBble JJoruueckune JeHCTBUS:
CaMOCTOSITEIbHO  (popMyNIHMpoBaTL W aKTyaJu3UpOBaTh  MpoOJIeMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LEIU JIESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU HUX
JIOCTVKEHUS
BBIABJISITH 3aKOHOMEPHOCTM W  MPOTHUBOPEUYUS B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaThIBaTh IUIAH PEHICHUs MPOOJEMbl C YUETOM aHAIM3a MUMEIOIINXCS
MaTEpPUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEICTBUAN JAEATEIbHOCTH;
KOOPJIMHUPOBATh ¥  BBHINOJHATH PabOTy B  YCIOBHUSIX  PEABLHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;
pPa3BUBATh KPEATUBHOE MBIIJICHUE TIPH PEIICHUH KU3HECHHBIX MTPOOJIEM.
ba3oBble uccienoBaTeabCKHue 1eiiCTBUA.
BJIaJICTh HAYYHOM TEPMUHOJIOTHEN, KIIOUYEBBIMU MOHATUAMU U METOAAMHU
(du3nyecKoil HayKu;



BJIQJIETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHON AESITEIbHOCTU
B 00jacTtu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHHs 337ad (PU3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B pPa3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATH TIPUYUHHO-CIICACTBCHHBIEC CBSI3W W aKTyallU3UpOBaTh 3anadvy,
BBIIBUTATh THUINOTE3y €€ peIleHus, HaXOAWTh apryMEHTHI [IJIs JI0Ka3aTelbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJAE€ pEIICHUS 3aJaudl  Pe3yJbTarhl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESITEBbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OIICHKY HOBBIM CHTYaIMsIM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KHU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJCH, MPEJIaraTh OPUTHHAIBHBIE TOIXO0/IbI U PEIICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a4H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHS.

Pabora ¢ undgopmanmei:

BJIQJICTh HABBIKAMU TOJydeHUs] MHGOpMaUu (PU3UIECKOTO COJEp>KaHUS W3
WUCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISATH IIOWCK, AaHAIU3,
CUCTEMATH3AlUI0 W HMHTEPIPETAIMi0 WHOOPMAINKU Pa3IUYHBIX BHUIOB U (Hopm
IPeCTaBIICHHUS,

OLIEHUBATh IOCTOBEPHOCTh HH(POPMAIIUH;

UCIOJB30BaTh  CpencTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIlMOHHBIX
3aad  C COONIIOJIGHHEM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, PECypcocOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpPMAITMOHHON 0€30MacHOCTH;

CO3[1aBaTh TEKCThl (PU3MUECKOTO COAEpPKAHMSI B pa3IM4YHbIX (opmaTax C
y4€TOoM Ha3zHaueHHUs WHGOPMAINH U 1[EIeBOI ayIMTOPUH, BEIOUpasi ONTUMAIbHYIO
(dopmy IpeCTaBICHUS U BU3yaIU3aliy.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1CHCTBHSA:
OCYIIECTBJIATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOU
NEATEIbHOCTH,



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DJTUKTHI,

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3pPEHHUS C HMCHOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHAWBHUAYaTbHOMU
paboTHI;

BBIOMpATh TEMATUKYy M METOJbI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJICKTHBA,

NpUHUMATh €I  COBMECTHOM  JIEATEJIbHOCTH, OPraHUu30BbIBaTh U
KOOPAUHUPOBATh JEUCTBUS MO €€ IJOCTHUKEHHUIO: COCTABJATH IUIAH JIEHCTBUU,
pacupenensaTh poiau ¢ Yy4ETOM MHEHHH YYaCTHHKOB, OOCYXIATh pPE3yJbTaThI
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0 pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBAaTh HWJEH C TO3WULHNH HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3TMUYHBIX
CUTYalLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBEpCAIbHbIE y4eOHbIE AeiicTBUSA
Camoopranusanus:

CaMOCTOATENIFHO OCYIIECTBJISTh MO3HABATENBHYIO ACSITEIHHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEIICHUS pPacu€THBIX M KaueCTBEHHBIX
3a7a4, TJIaH BBIMOJHEHUS MMPAKTUIECKON pabOThI ¢ YIETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIIOYTEHHI;

JaBaTh OLEHKY HOBBIM CUTYAIIHsIM;

paciupsATh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIbIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHHUIO 3PYIULHUH B 00JaCTU
(pU3MKH, TOCTOSTHHO MOBBIIIATH CBO 00Pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAJILHBII HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTUBBHI B ACSITEIHHOCTB,
OLIEHWBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJaJleTh  HABBIKAMHU  [IO3HABATENIbHOM  pedrekcuu Kak  OCO3HaHUSA
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, WX pPE3YyJIbTaTOB U
OCHOBaHMH;



UCIIOJIb30BaTh MPUEMBI PEIICKCUU AJI OLIEHKU CUTYAIlMH, BLIOOPA BEPHOTO
pEIICHNUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEHICHUS 10 HX
CHUKECHHUIO;

NPUHUMAaTh MOTHBBI W apTyMEHTHl JPYTHX TIPH aHAJIW3Ee pPe3yIbTaToOB
JIeSITEIbHOCTH;

MPUHUMATH ce0sl, TOHUMast CBOU HEJOCTATKH M JIOCTOMHCTBA;

MPUHUMAaTh MOTHBBI W apTyMEHTHl JPYTHX TMPU aHAJIW3Ee Pe3yIbTaToOB
JIeSITENIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYIMX HA OIMINOKH.

B mporecce gocTkEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe A YPOBHS cpeaHero oOiiero oOpa3oBaHUA Yy 0O0Yy4YaroIIuxcs
COBEPIIEHCTBYETCS AMOITMOHAITLHBIN WHTEJUIEKT, TIPEIITOTar AIOTI HiA
c(hOpMUPOBAHHOCTB:

CaMOCO3HaHMS, BKJIIIOYAIOIIET0 CIOCOOHOCTh MMOHMMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOM SMOITMOHAILHON CQephl,
OBITh YBEPECHHBIM B ceO¢€;

CaMOpETYJUPOBAHMS, BKJIIOYAIONMIET0 CaMOKOHTPOJb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMIOBEICHHE, CIIOCOOHOCTh aJanTHPOBAaThCA K
AMOITMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBAILIMH, BKIIFOYAIOMIEH CTPEMJICHUE K JOCTHKECHUIO LEIU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh HMCXOMSl U3 CBOUX
BO3MOKHOCTEH;

AMITIATHH, BKIIOYAIOIIEH CITIOCOOHOCTh MMOHUMATh AMOITMOHATLHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €ro TPH OCYIIECTBIEHWU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COIICPSIKMBAHUIO;

COILMATTLHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

HPEJIMETHBIE PE3YJIBTATDI

K konmy obOyuyenuss B 10 kijacce mpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y O0YJAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIFOAEH;

VUUTBIBATh TPAHULbBl MPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJENei:
MaTepualbHas TOYKa, HHEpLHAJIbHAs cUcTeMa OTcuéra, abCOJIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIA CTPOCHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsiji PU pelieHu: (PU3NYECKUX 3a/a4;



pacrno3HaBaTh (pu3nyecKkue SABICHUS (TPOIECChl) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOECHUS BEUIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEIHOE
JIBUKEHUE, CBOOOJHOE TAJIeHUE TeJ, IBUKEHUE 10 OKPYKHOCTH, HHEpIHUs,
B3aUMoJIelcTBUE Tell, Tu(Py3usi, OpOyHOBCKOE JIBHKEHHE, CTPOEHUE KUIKOCTEH
U TBEP/BIX Tell, U3MEHEHUE 00bEMA TeJl TIPU HarpeBaHUM (OXJIKJICHHH ), TETLIOBOE
paBHOBECHE, UCIAPEHUE, KOHAECHCAlWs, IUIABJICHUE, KPUCTAILIA3ALUs, KUIEHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXIy [apaMeTpaMu COCTOSIHUSI Tra3a B  H3OIpoIeccax,
AJIEKTPU3ALUS TEJl, B3aUMOACHCTBUE 3apsIOB;

ONMHCHIBATh MEXAHWYECKOE NIBIDKCHHE, HCTONB3ys (DU3NYECKUe BEIMYHMHBL:
KOOpAMHATa, IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi dHEpPrus, MOTCHIHAIbHAS 3HEPrusi, MEXaHU4YeCKas
paboTa, MexXaHWYeCKas MOIIMHOCTh, TPH ONHCAHWHM TPABUILHO TPAKTOBAThH
bu3nuecknii CMBICT HCIOJIb3YEMbIX BEJIWYMH, WX OO0O3HAUEHUS U EIUHUIIBI,
HaxoauTh (OPMYJIbI, CBS3BIBAIOIINE MaHHYIO (DU3MYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU;

OMHCHIBATh M3YUYECHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHUS,
UCIIONIb3ys (DU3UYECKHE BEJIIMYMHBL: JABJICHUE Ta3a, TEMIIEparypa, CpEIHss
KHHETUYECKasi SHEPrUsl XaOTUYECKOrO0 JBHKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUUHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs HSHEprus, padoTa rasa,
KOO(DPUIIUEHT TOJIE3HOrO JCWCTBUS TEIUIOBOIO JBUTATENsl; MPU OMHCAHUU
MPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJIb3YEMbIX BEITUYMH, WX
0003HAUCHUSI U CAWHUIIBI, HaXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OINKCHIBATh U3YYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3MUYECKHE BEITUYUHBI: JIEKTPUUECKUN 3apsij,
AJIEKTPUYECKOE MOJIE, HAMPSKEHHOCTh TMOJIsI, TOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBaTh (PU3MYECKUM CMBICI HCIOIb3YEMbIX
BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI; YKAa3bIBaTh (POPMYIIBI, CBS3BIBAOIIHC
TaHHYIO0 (PU3NYECKYIO BEIMUMHY C IPYTUMHU BETUIUHAMU;

aHAJIM3UPOBATh (PU3NYECKUE TMPOIECCHl U SBJICHUSI, UCMOIb3Ys (pU3ndeckue
3aKOHBI U MPUHIUIIBL: 3aKOH BCeMUpHOTro Tarotenus, I, I u III 3akonsl HeroToHa,
3aKOH COXpAHEHUsS MEXAHWUYECKOM DHHEPruM, 3aKOH COXPAHEHHS MMITYJbCa,
INPUHLHUIN CYNEPIO3UIUNA CUJI, TPUHUUII PAaBHOIMPABHS HHEPLUAIBHBIX CUCTEM
OTCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHMS BEILECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW IHEPIrUH TEIJIOBOrO JABUKEHHS MOJEKYIH C
aOCOJIIOTHOM TeMIMEepaTypoi, MEPBhIM 3aKOH TEPMOJUHAMHKU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsAna, 3akoH KynoHa, Hpu 3TOM pa3auyaTh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMAIBI JCHCTBUS MAIlMH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh yCIOBUSA WX 0€30MaCHOTO MCIOJIB30BAHUS B
TTOBCEHEBHOM KU3HU;

BBITIONTHATh JKCIIEPUMEHTHI IO UCCIENOBAHUIO (DU3MYECKUX SBJICHUU U
MIPOIECCOB C MCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEpPEHUH, TPHU ITOM
dbopmynupoBaTth TpoOJeMy/3ajadyy W TUIOTE3Y Y4EOHOro SKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbBIE M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIMYHH, MTPU
9TOM BBIOMpATh ONTUMAIBHBIN CIOCOO W3MEPEHHS M HCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEpPEHU;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy (U3UUYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
bukcHpoBaTh PE3yJbTATHl TOJYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEIMYUH B
BUIe TaOuuIl U TpaduKOB, AETaTh BHIBOJBI 110 PEe3yIbTaTaM UCCIEIOBAHUS;

co0irofaTh mpaBuiia 0€30MacHOTO Tpyja MPHU MPOBEACHUHN HUCCICIOBAHUN B
paMKax ydeOHOro OJKCIepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W TPOCKTHOU
JESITENbHOCTH C HCIOJb30BAaHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
0o0opyI0BaHNS;

pemiaTh pacy€THbIE 3aJa4ydl C SBHO 3aJlaHHOW (PU3MYECKOM MOJEIbIO,
UCTIOJIBb3Ysl (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H
BbIOMpATh (DU3MYECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U (POPMYIIbI,
HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOANTH Pacu€Thl U OIICHUBATH PEATLHOCTH
MOJTYY€HHOTO 3HAUYCHUS (PU3UUECKON BETTMINHBI;

pelaTh Ka4YeCTBEHHBIE 33J]Ja4M: BHICTPAUBATh JIOTHYECKHA HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYKJICHUW C OIMOPOM HA M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBICHMUS;

UCIOJIb30BATh Opd  pemeHud — y4eOHbIX ~ 3ajad  COBPEMEHHBIC
uH(}OPMAaIIMOHHbBIE TEXHOJIOTUH JJIS IOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIpeJICTaBICHUS yUeOHOM 1 HAyYHO-TIONYJISIPHON WH(MOpMAIINK, TOTYy4YEHHON 13

Pa3INYHBIX HCTOYHUKOB, KPUTHUIECKH aHATM3UPOBAThH MOTydaeMyro HH(OPMAIINIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKHUX U 3aPYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, OOBSICHEHHE TIPOIIECCOB OKPYXKAIOUIEr0 MHpAa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOMN >KU3HU
JUIsl oOecriedeHnsi 0e30MacHOCTH MPpU O0palieHu ¢ TprUOOpaMHu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH CPELIE;

paboTaTh B TIpylIne C BBIIOJHEHUEM paA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBaTh paboOTy TIpyNmbl, pPALUOHAIBHO pacHpeleniaTh OOS3aHHOCTH M
IUTAHUPOBATh JI€ATEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K koHmy obOydyenuss B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOLIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (PU3uKu B (POpMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B MPAKTHUYECKOWU NESATEIIbHOCTH JIOJEH, LEJIOCTHOCTh U €IIMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTBIBATh TPAHUIBI TMPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIENei:
TOYEYHBIA DJIEKTPUUECKUN 3aps/l, JIyd CBETA, TOUCYHBIM MCTOYHUK CBETA, SIECPHAs
MOJIENIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO Sijpa MpU PEIIeHUH (PU3NYECKUX
3a1aq;

pacno3HaBaTh (Pu3MUeCcKue SBICHUS (MPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMUKYU U KBAaHTOBOM (PM3UKHU: AJIEKTPUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEWCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasi WHAYKIUSA, JEMCTBUE MArHUTHOIO TIOJIA Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsifl, 3JEKTPOMAarHUTHbIE KOJEOAHWsS U
BOJIHBI, TNPAMOJIMHEMHOE pPACIPOCTPAHEHHE CBETA, OTPA)XXEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus U HOIApU3alMs  CBETa, JAMCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHHE, BOZHUKHOBEHUE
JUHENYaToro CIEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAas M HWCKYCCTBEHHas
Pa0aKTUBHOCTb;

OMKCHIBATh W3YYEHHBIC CBOMCTBA BElIECTBA (IJIEKTPUUECKUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  MPOBOAMMOCTD  pPA3JIMYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SIBIEHUS (TIPOLECCHI), HMCHOJB3Yysd (U3HUECKUE BEIUYMHBIL:
DJIEKTPUYECKUM 3apsl, CWIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, IJIEKTPUUYECKOE
COINPOTUBJICHHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIAs cuia, paboTa TOKa,
WHIYKIWAST MAarHUTHOrO Tmossi, cuia Awmrmepa, cuina JlopeHua, WHIYKTUBHOCTH
KAaTYIIKW, 3HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIEW, MEPUOJ U YacToTa
KosiebaHuii B KojeOaTelIbHOM KOHTYpe, 3apsii W cuja TOKa B IIPOLECcCe
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJeOaHul, (OKYCHOE pacCTOSHUE U
ONTUYECKas CWJa JIMH3bI, TIPU OMUCAHWUU TMPABWILHO TPAKTOBATH (DU3MUYECKUU
CMBIC]T HUCIIOJb3YEMbIX BEJIMYMH, WX O0O3HAUEHUS W E€AUHULbI, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;



OMKCHIBATh HW3Y4YEHHBIE KBAaHTOBBIC SIBICHHUS M MPOIECCHI, HCIOIb3YS
¢dbu3nueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJ TTOTypaciajia, YHEPTUs CBSI3U
aTOMHBIX SIJIep, TPHU OINKUCAHUU TPABWIBHO TPAKTOBaTh (PU3UYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHMUIIbI, YKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JIAaHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMHU BEIMYUHAMU,
BBIUUCIISATH 3HAUCHUE (PU3NUECKON BEITMYHHBL;

aHAJIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Yysd (U3MYECKUE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U HapajljIeIbHOTO
COCIMHEHUsI TPOBOAHUKOB, 3aKOH J[koymsa—JleHma, 3aKOH SJIEKTPOMAarHUTHOM
UHIYKIIMHU, 3aKOH TPSIMOJIMHEHHOTO PaCpOCTPaHEHUsI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETAa, ypaBHEHHE DUHIITEeHHA s (oTod(dexTa,
3aKOH COXPAaHEHUSI DHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUUYECKOIrO 3aps]a, 3aKOH COXPaHEHHsS MACCOBOIO YHCIa, MOCTyNaThl bopa,
3aKOH PaJIMOaKTUBHOTO paclajia, Mpy 3TOM Pa3inyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKCHHE U YCJIOBUSA (TpaHUIIbl, OO0JACTH)
MIPUMEHUMOCTH;

OIpENEATh HAIPaBJICHUE BEKTOPAa MHAYKIUA MAarHUTHOTO MOJIsi TPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pPKajioM,
TOHKOM JINH30i;

BBITIOJIHATh JKCIEPUMEHTHI 0 MCCIICOBAHUIO (DU3UYECKUX SBJICHUN W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUH: MPU ITOM
dbopMmynupoBaTh TpoOJeMy/3aadyy M TUIOTE3y Y4eOHOro AKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT M
dbopMyIHpOBaTH BHIBOJIBL;

OCYIIECTBIIATH MPSMbBIE M KOCBEHHBIC M3MEPEHHS (U3NUECKUX BEIMYHH, TPU
ATOM BBIOMpATh ONTUMAJIbHBIA CIIOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHbHIE
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEJIWYWH C HCIOJb30BAaHUEM
OpSIMBIX HM3MEPEHHUI: MpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pPE3yNbTAaThl MOTYYEHHOW 3aBHUCHUMOCTH (PU3NUYECKHX BEIMYWH B BHJE TAOIUI] U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIEAOBAHUS;

co0rofaTh mpaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUHN HUCCIECIOBAHHUN B
paMKax y4yeOHOro »JKCIEpUMEHTa, Y4e€OHO-HCCIIEIOBATEIIbCKOM U MPOEKTHOU
JIESITENTbHOCTU C HMCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JTAOOPATOPHOTO
0o0opy0BaHUS;

pemarh pacy€THbIE 3ajlaudl C SBHO 3aJaHHOM (DU3UYECKOU MOJIEIbIO,
UCTIONB3Ys (PU3MYECKre 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa9u



BbIOMpATh (DU3MYECKYIO MOJIENb, BBIACIATh (PU3UUYECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXoUMbIE NIl €€ PELIEeHHs], MPOBOAUTH PAacUE€Thl M OLEHUBATH PEATLHOCTH
MOJIYYEHHOT'O 3HaUYCHUS (PU3UUECKON BEITUUYUHBL;

pelaTh KaYeCTBEHHBIE 33/]Ja4M: BHICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LETOYKY PACCYXKJICHUM C ONMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHe SBICHUS,

HCII0JIb30BATh Opyd  pelieHud  y4eOHBIX  3a/Jad  COBPEMEHHBIC
nH(pOpPMaIIMOHHBIC TEXHOJIOTUH JJISl TTIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJICTaBICHUS YUeOHOW M HAYIHO-TIOMYJIIPHON WH(OPMAIINH, TTOTYyIEHHON 13

Pa3IUYHBIX UICTOYHUKOB, KPUTHUYECKU aHAJIM3UPOBATH MOJTydaeMyto HHGOPMAIIUIO;

OOBSCHATh TIPUHIUNBI JIEHCTBUS MAaIIWH, NPUOOPOB ¥ TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEIHEBHOU
KU3HU;

MIPUBOJIUTH TIPUMEPHI BKJIaJla POCCHMCKUX M 3aPYOSKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYXAIOIIET0O MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ul obecnieueHusl 0€30MacHOCTH MpU OOpalIeHUuH ¢ TpUOOpaMH U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSl U COOJIIOJEHUS HOPM 3KOJIOIMUECKOI0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpynIne C BBINOJHEHHEM pA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYMIbl, PAIMOHAILHO paclpefesITh O00s3aHHOCTH WU
MJIAaHUPOBATh JESATEIHLHOCTh B HECTAHJIAPTHBIX CUTYAIMSIX, aJ€KBATHO OIICHUBATH
BKJIAJ] KQXKJIOTO U3 YYaCTHUKOB T'PYIIIHI B PEIICHNE pacCMaTPUBAEMOM TTPOOIJIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KosnuecrBo yacos DJIEKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbie
Ne i/ P Kourpoasnbie | Ilpakruyeckue (upp )
NPorpamMmbl Bcero oOpa3oBare/ibHbIEe
padoThI padoThI
pecypcsbl
Paznen 1. ®PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 du3rka 1 METO/bl HAYYHOT O TIO3HAHUS 2 httos://m.edsoo.ru/7fA1bF72
Uroro o pazueny 2
Paznen 2. MEXAHUKA
bubmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
22 Auramika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3 6 1 1
AKOHBI COXPAHCHHSI B MEXaHHKE httos://m.edsoo.ru/7fA1bf72
HToro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUNHAMHUKA
OCHOBBI MOJICKYJISIPHO-KWHETUY €CKON bubmoreka [JOK
3.1 9 1
TEOPUH https://m.edso00.ru/7f41bf72
bubmuoreka LIOK
3.2 0] 10 1
CHOBLLTEPMO/UHAMILIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHHSI BEIIECTBA. 5 bu6mmoreka LJOK
' dazoBbIe MepexoIbl https://m.edsoo.ru/7f41bf72



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

Uroro no pazgeny 24
Paznen 4. JJIEKTPOAUHAMUKA
bu6moreka [JOK
4.1 10
MEKTPOCTATHKA https://m.edso0.ru/7f41bf72
4 ITocTOAHHBIN JIEKTpUYECKUN TOK. TOKU B 12 bubmmoreka [JOK
' pa3IMYHbBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabsubie | IlpakTuyeckue (1pp )
NMPOrpamMMmsl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. SJJIEKTPOAUHAMUKA
11 MarauTHoe€ 1noJje. DIeKTpOMarHiuTHast 1 1 3 bubmmorexa [JOK
' UHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro o pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHU4Y€eCcKu e 1 3J1EKTPOMAarHUTHbIE 9 1 bubmorexa [JOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4ecKue 1 3JIeKTPOMarHuTHbIE 5 1 bubmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6moreka [{OK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CHIEIUATILHONU TEOPUH 4 1 bubmorexa [JOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOIH ONTHIH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bu6motexa [JOK



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

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

4.3 ATOMHOE PO

but6mmoreka [{OK
https://m.edsoo.ru/7f41c97c¢c

Hroro o pasneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1 DNeMeHTbI aCTPOHOMHH U aCTPOPU3UKU 7 E;IKZH;I;T:;(;?S/I; £41c97c
Wroro no pazgeny 7
Paznen 6. OBGOBHIAIOLIEE IOBTOPEHUE

6.1 O6o0mato1ee TOBTOPEHUE 4 E::f:;ﬁfg;?ﬁ% £41c97c
Wroro no pazgeny 4
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero H3yYeHus1 | oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
®dusnka — HayKa 0 IPUPOJIE.
1 0 4 PP 1 bu6moreka [IOK
ay4HbI€ METO/IbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIero Mupa
Ponb 1 Mecro pusuku B
5 (hopMHUPOBAHUH COBPEMEHHOMN 1 bubmmoreka [JOK
Hay4YHOM KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN IEITEIBHOCTH JHOJICH
MexaHuueckoe IBUKEHUE.
OTHOCHTENHFHOCTh MEXaHHIECKOT O bubmuoreka LIOK
3 1
newxeHns. [lepemenienne, CKOpocTb, https://m.edso0.ru/ff0c3508
YCKOpEHHUe
4 PaBHOMEpHOE NpsIMOJIMHENHOE 1 bubmmoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE IIPSIMOJIMHENHOE 1 bubmmoreka [JOK
JIBIKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHOE najienue. Y CkopeHue 1 bubmorexa [JOK
CBOOOHOTO MaJCHHS https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe qBHXeHHE.
7 I[p JKEHHE MaTe Ha Ol TOYKH 1O 1 bubmorexa [IOK
BUKEHUE MaTEPHAIbHON TOYKH T
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [TpuHumn otHocuTenbHOCTH [ anuies. 1 bu6moreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNuepuuanbHble CUCTEMBI OTCUETA.
IlepBsrii 3axkoH HeroTOHA

https://m.edsoo.ru/ffoc3be8

Macca Tena. Cuina. [TpuHiun

bu6moreka [JOK

o CYTEPHOSHIHHN CHI. BTOpOHfaKOH https://m.edsoo.ru/ff0c3be8
HproToHa 11t MaTepranbHONW TOUKA

10 Tperuii 3akon HeroToHa 11 bubmmoreka [JOK
MaTepHAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOr 0 TAroTeHus. Cuia

11 Tshxectu. [lepBas kocMuveckas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuua ynpyroctu. 3akon ['yka. Bec bubmuorexa [JOK
Tena https://m.edso0.ru/ff0c3el18
Cuia tpenus. KoappuuueHT Tpenus.

13 Cuna ZEHpOTHBHe}(Il)Hq; npu ,ZLBI/I)P;(GHI/II/I bubmmorera LIOK

https://m.edso0.ru/ffoc3f76
TeJa B )KUJIKOCTU WJTH Ta3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0COIIOTHO TBEPOTO TeNa. bubmuoreka LIOK
MowmenT cuisl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPJOTO Tela
HMiynbc MaTepHalIbHON TOYKH,

15 CHUCTEMBI MAaTEPUAJILHBIX TOUEK. bubmmoreka [JOK
Nmnynbce cumbl. 3aK0H COXpaHEeHUst https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBHKEHHE
Pa6ota 1 MOIIHOCTb CUJIBI.

16 Kunernueckas sHeprus MaTeprualbHOW bubmuoreka [HOK
touku. Teopema 00 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOU PHEpPruu

17 [TorenumanbHas SHEPrUsl. bubmmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennuanbHas SHEPTUs YIPYTO

e OpPMHUPOBAHHOMN TIPYKUHBI.
[TorentmanbHas YHEPrus Tena BOIM3U
MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IToreHnmanbHbIE U HENOTEHLIUAIBHBIE
cuiibl. CBs3b pabOThI
HEMOTEHIIMAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON YHEPruu CUCTEMBI Tell.
3aKOH COXpPaHEHUS MEXaHUUYECKON
SHEprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYCCKOU DHEPTHH
TeJia Ha IPUMEPE PACTDKCHUS
PE3UHOBOT'0 KI'yTa»

20

KonrtponeHas pabota no teme
«Kunematuka. JIlnunamuka. 3aKOHBI
COXPaHEHUS B MEXaHUKE»

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYECKOU TeopuH. bpoyHOBCKOE
newkenue. Juddysus

bubmiorexa LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS U

B3aMMOZCH CTBUS YaCTUL] BEILECTBA.
Mopenu cTpOeHHsI Ta30B, KUAKOCTEN
U TBEPABIX TEN

23

Macca mosekyin. KonnuectBo
Bemiecrna. [loctostHaas ABoraapo

24

Tennosoe paBHOBecue. TeMrepatypa
u e€ u3mepenue. [lkana temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

Uneanpubni ras B MKT. OcaoBHOE

bubmuoreka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcomroTHas Temreparypa Kak Mepa
26 CpelHEN KMHETUYECKON SHEeprum bu6moreka [IOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
JlabGopaTopHas paborta
o8 «MccnenoBanue 3aBUCUMOCTH MEKITY
napaMeTpaMy COCTOSTHUS
pa3pexeHHOr 0 raza
29 M3omporeccsl B U1€aIbHOM Ia3e u X bu6immoreka LJOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpennss sHeprus
TEPMOAMHAMHYECKOH CHCTEMBI U
30 croco0sI e€ n3meHnenus. Konmaectro bu6mmoreka [IOK
TEIJIOTHI ¥ paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOI' O /1€aJIbHOTO
raza
31 Bunp! Teronepenaun bubmmorexa LIOK
https://m.edso0.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTh BEIIECTBA.
32 KosmaecTBo TEIIIOTHI IpH butamorera LIOK
. https://m.edsoo.ru/ff0c5¢36
Teronepenade. AquadbaTHbIi porecce
33 IIepBblii 3aKOH TEPMOIUHAMUKH U €70 bubmuoreka [HOK
IIPUMEHEHUE K U30IPOLIeCCam https://m.edsoo.ru/ffOcSefc
34 HeobOpaTtuMocTh poiieccoB B bu6moreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojie. Bropoi 3akon
TEPMOJIMHAMUKHU

https://m.edsoo.ru/ffoc6230

[Mpunuun nevictBug u KII1/{ rennosoit

bu6moreka [JOK

35
MaIIHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1J]
37 Dkosorudeckue npodiemMsbl
TETUIODHEPTETUKHU
38 O6o0maromuit ypok «MosnekymsipHas bubmuorexa JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
KonrtponsHas pabota mo teme
39 «Monekymsipaas puzuka. OCHOBBI bubmorexa [JOK
yHp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooOpazoBaHue U KOHJICHCALIHS. bubmorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BJIA>KHOCTB Bo311yxa. HacheIleHHbIi bubmorexa IOK
yRa. https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramnnueckue u
42 amop(dHbIe Tena. AHU30TPOIHS bubmoreka [JOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KpucTajuibl. CoBpeMeHHbIE MaTepHaIbl
[TnaBrneHue M KPUCTAILITH3AIHS.
43 VYaenpHas TEMIOTa MIABICHUS Bubmrorexa [JOK
' https://m.edsoo.ru/ff0c6708
Cybmumanus
bubmuoreka LIOK
44 VY 0
PABHEHHE TEIoBoro baratca https://m.edsoo.ru/ff0c6820
45 DJIeKTpHU3ALUS TeN. DIEKTPUY ECKUM Bbubmuoreka LJOK

3apsan. [IBa BU1a 31EeKTpUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsIoB

[IpoBOAHUKY, TUAIIEKTPUKH U

46 IIOJIVIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmorexa [IOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOT O 3apsiia
BzaumopeiicTBue 3apsamoB. 3aKOH
47 Kynona. Toueunsrii SJ'ICK NYECKUN bubmiorexa HOK
y ) R https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3JIEKTPHYECKOTO
48 nosist. [TpuHIMn cyneprno3uuu bubmuorexa [JOK
ANEKTPUYECKUX MoJiel. JInHum https://m.edsoo0.ru/ff0c6df2
HaNpsKEHHOCTU
PaboTa cHi1 3J1IeKTPOCTaTHIECKOTO
49 oy, [Torenmuan. Pasnocts bubmorexa [IOK
) HHai. https://m.edsoo.ru/ffoc6f00
[IOTEHIINAJIOB
ITpoBOAHUKY U TUDIIEKTPUKH B
50 BH}:;KTpOCTaTI/I‘{eCKOM n?ne bubmorexa [TOK
’ https://m.edsoo.ru/ff0c7018
JusnexkTpuueckasi MPOHUIIAEMOCTh
bubmiorexa LIOK
51 DiexkTpoéMKocTh. KoHaencato
p A p https://m.edsoo0.ru/ff0c7126
DIEKTPOEMKOCTE IJIOCKOT'O
52 KOHz[eII:caTo a. DHeprus 3apsyKeHHOr 0 bubmmorexa [IOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOpa
53 JlabGopaTopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[TpuHuMnD e CTBUSA U IPUMEHEHU €
54 KOHJICHCATOPOB, KOITUPOBAILHOI'O

ammapara, CTpyHHOro mprHTEpa.

3JIGKTpOCTaTI/I‘-IeCKa}I 3amiuTa.



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

3azemiieHue IEKTPONPHOOPOB

55

DNEeKTPUUECKUH TOK, YCIOBUS €r0
cymectBoBaHus. [[OCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma 1ist
y4dacTKa Lenu

56

[TocnenoBatensHOE, TapauIeIbHOE,
CMEIIaHHOE COCTUHECHUE
npoBoHUKOB. JIabopaTtopHas pabora
«V3y4eHne cCMemaHHOT O COSIMHCHHUS
PE3UCTOPOBY»

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

57

PaGoTa 1 MOIIHOCTB JIEKTPUIECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

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

58

3akoH OMma 171 MOJTHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabota
«M3mepenne D/[C nucrouynmka Toka u
€ro BHYTPEHHETO COMTPOTHBIICHUS»

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIPOTHUBJICHUS METAILIIOB OT
temnepaTtypbl. CBEpXIpOBOIUMOCTb

60

DJIEKTPUYECKNN TOK B BaKyyMe.
CBolicTBa YJIEKTPOHHBIX ITY4KOB

61

[TonynpoBOJHUKH, UX COOCTBEHHAs U
IIpUMecHas npoBoguMocTb. CBolCTBa
p—n-niepexona. IloaynpoBoaHUKOBBIE
puOopsI

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



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

DJIEKTpUYECKUI TOK B paCTBOpax U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubmorexa [JOK
DIIEKTPOIUTUYECKAS JUCCOLIHAITUS. https://m.edsoo.ru/ff0c82ba
DNeKTponn3
DJIEKTPUYECKHI TOK B ra3zax.

63 CamocTosITeNbHBIN U 1 bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psaa. MosHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DnexTpuyeckue npudopsl u
YCTPOMCTBA U UX IPAKTHYECKOE bubmmoreka [JOK

64 1
npumeHenue. [IpaBuna Texauku https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH

65 O06o0marmui ypox 1 bubmoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrtponeHas pabota no teme
«Qnekrpocraruka. [locTosHHbBIN bubmorexa [JOK

66 . 1
3JeKTpUYecKnuil TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PezepBHblii ypok. KoHTponbHas 1 bubmmoreka [JOK
pabora 1o Teme "DaeKTpoarHaAMHUKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHblii ypok. O0o01aronuii ypok 1 bubmmoreka [JOK
no reMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O0 68
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https://m.edsoo.ru/ff0c88be
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11 KITACC

KoanuecrBo yacos DJIeKTPOHHBbIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Korrpoabibie | Ipaxririeckite u3y4yeHusi | oOpa3oBare/IbHbIC
padoThbI padoTsbI pecypeni
[TocTosiHHBIE MAaTHUTHI U UX

1 B3anMoJelicTBre. MarHUTHOE II0JIE. 1 but6mmoreka [JOK
Bektop MarHuTHOM MHAYKIUU. JInHIM https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIYKLIHUH
MaruuTHo€ noJie IpoOBOJIHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmmorexa [JOK
B3aumoneiicTBre TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopartopHas paborta «3yueHue 1 1 bu6moTexa [JOK
MarHUTHOTO IOJISI KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOT'O TOJIS Ha
IIPOBOJHUK ¢ TOKOM. Cuita Amnepa.

4 JlabopaTopHas pabora 1 1 bubmorexa [JOK
«HccnemoBanne e CTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM)»

JleiicTBME MarHMTHOT'O TOJIsI HA

5 JBIKYILYIOCS 3apsKEHHYIO YaCTULLY. 1 bu6motexa [JOK
Cuna Jlopenna. Pabora cuiibl https://m.edsoo.ru/ffoc9df4
Jlopenua
DnextpoMaruuTHas uHAYKus. [ToTok

6 BEKTOpa MarHUTHOM nHAYKuu. D/1C 1

WHIYKIIMU. 3aKOH 3JIEKTPOMArHuTHON



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

uaaykuuu Papajes

JlabopaTopHas paborta
«MccnenoBanue IBJIICHUS
BJICKTpOMaFHPITHOfI HUHAOYKIUW

but6moreka [{OK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJIC caMOMHIYKIUY.
DHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bub6moreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAIHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOIBUTATENb,
YCKOPUTEJIN 3J€MEHTAPHBIX YACTHIL,
WHIYKIIMOHHAS I1€Yb

10

O6o06maromuii ypok «MarHuTHoe
noJie. DICKTPOMAarHUTHAS WHIYKITHS)

bubmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponeHas pabota no teme
«MarHuTHoOE€ 1oie.
SJ'ICKTpOMaFHI/ITHaSI HUHAYKIOUS

but6moreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OO/IHBIE MEXaHUYECKHE
koneOaHus. 'apmoHnyeckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIEOaHUH.
[IpeBpaienne s3uepruu

but6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCHMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JJIMHBI HUTH U MacChl TPY3a»

14

KonebarensHbiii KOHTYp. CBOOOIHBIE

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
U7eaIbHOM K0JIe0aTeTbHOM KOHTYPE.
AHanorust MeXJ1y MEXaHU4EeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPaHEHUs SHEPTHH B HJ1€ATEHOM
KosiebaTeIbHOM KOHTYpe

but6moreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBiienue 0 3aTyXaromux
KosneOaHusX. Beinyk1eHHbIE
MexXaHUUecKHe Kojaebanus. Pe3onanc.
BrIHYyX€HHBIE 3JIEKTPOMAarHuTHbIE
KoJIcOaHUS

bubmoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennslii Tok. CHHYCOMIAJIBHBIN
MepeMEeHHbIN TOK. MOITHOCTh
IIEPEMEHHOTr 0 TOKA. AMIIIMTYJHOE U
JEHCTBYIOLIEeE 3HAUEHUE CUIIBI TOKA U
HaIpsHKCHUS

but6moreka [JOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancpopmarop. [IpousBoactso,
nepeaayda u norpedaeHue
IEKTPUYECKON SHEPIUHU

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE FNEKTPUUECKOr 0 3BOHKA,
reHepaTopa MepeMEeHHOro TOKa,
JIMHUH DIIEKTpoIiepenay

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

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOM3BOICTBE 3JIEKTPOIHEPIUU.
Kynbrypa ncnonp3zoBaHus
AIEKTPOIHEPTHH B TOBCEIHEBH OM
KU3HU



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

MexaHu4ecKie BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb

but6moreka [{OK

21 pacrpoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunbie ¥ TPOAOTBHBIC BOTHBI

29 3ByK. CKOpOCTb 3ByKa. [ pOoMKOCTh bubmorexa [JOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIeKTpOMarHUTHBIC BOJIHBI, X

23 cBolicTBa U ckopocTs. [llkana Brbmorexa LIOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paIUOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Paanonokanus

o5 KonTpomnbHas pabota «Konebanus u bubmorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeHOE pacrpocTpaHEHNE

26 CBETa B OJIHOPOJHOM Cpelie. bubmoreka [JOK
Toueunslil nCTOUHUK cBeTa. JIyd https://m.edsoo.ru/ffocd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI

27 oTpakeHus ceeta. [loctpoenue bubmiorexa [OK

N https://m.edsoo.ru/ffOcd4e0

M300pakeHUH B TUIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe

o8 BHYTpEHHEE oTpakeHue. [IpenenbHbii bu6motexa [JOK
YT0JI TOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHS

29 JlaGopaTopHas pabota «M3mepeHue bubmorexa [JOK
MIOKa3aTess NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [Toctpoenne n3o0paxkeHuii B bubmorexa [JOK



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

nrH3e. PopMysia TOHKOU JIMH3HI.
VYBenuueHne IMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas paborta

31 «HMccnenoBanue CBOWCTB
M300pakeHU B JTMH3aX»

Jucnepcus cBera. CIoXHBINA cOCTaB

39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»

33 WNurtepdepenus ceeta. Judpaxius bu6motexa [JOK
cBera. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
ITonepeuyHOCTh CBETOBBIX BOJIH. bu6morexa [JOK

34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTHyueckye npudopsl U yCTPONUCTBA U
ycioBUs UX 0€301MacHOr0 IPUMEHEHHS
I'paHUIBI IPUMEHUMOCTH

36 KJIACCUYECKON MeXaHUKHU. [TocTynaTel bu6mmotexa [JOK
CIIEHUATBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTU
OTHOCUTENBHOCTH OTHOBPEMEHH OCTH.

37 3 bu6moreka [{OK

aMeJlJIeHHe BPEMEHH U COKpaIlleHHE
P P https://m.edsoo.ru/ff0cfad2
JUTAHBI
DHeprus U UMILYJIbC PEISATUBUCTCKON
38 yacTuisl. CBA3b MAcChl ¢ 3HEPrUeh U bubmorexa [IOK
' P https://m.edsoo.ru/ffocfc68
UMITYJIbCOM. DHEPrHsl TOKOS
KonrtponpHas pabota «Onrtuka.
P P . bu6moreka [JOK
39 OCHOBBI cCrielUaJIbHONW TEOPUHU

OTHOCHUTECIIbHOCTH

https://m.edsoo.ru/ffocf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®dotonbl. Dopmyrna [1nanka. DHeprus

but6mmoreka [{OK

40
U UMIYJbC (poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEOBAHUE
bub6moreka [JOK
41 otodddekTta. O A.T.
porosperra. Ombrrer https://m.edsoo.ru/ffOcffc4
CronetoBa
3akonsl poTodddexra. YpaBHeHNE
42 3ﬁHMT€qﬁ)Ha glq)(bomaq)g)ema buomiorexa [OK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» pororddexra
aBiierue cseta. Onbite! 11. H.
43 §e6e eBa. XUMUYECKOE TEUCTBUE bubmorexa [JOK
ACBd. A https:/m.edsoo.ru/ffod04a6
CBETa
TexHuueckue ycTpoicTsa u
MPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poTOoATUHUK,
COJIHEYHas OaTapest, CBETOINO/
45 Pemenune 3a7a4 mo teme «JI€MEHTHI but6moreka [{OK
KBAHTOBOH OITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITEI
46 Pe3z dopa 1Mo paccessHUIO 0-9acTh bubmmorexa LIOK
pROpA P e https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mojenb aToMa
but6mmoreka [JOK
47 IToctynate!r Bopa
y P https://m.edsoo.ru/ff0dOafa
Hznyuenue u noriomueHne GoToHOB
48 I I/I}I/:Ie exoJie aTOM;Hc 0 HO?O OBHS bubmorexa TIOK
p pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Ipyroi. Busl cekTpos
BosHoBbIe cBolicTBa yacTHIl. BOJHBI
. bubmmorexa [JOK
49 ne bpoitns. KopnyckynsipHo-

BOJIHOBOM Jyasn3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JTYYCHHUC

50

OTKpbITHE PAUOAKTUBHOCTU. OTBITHI
Pesepdopaa o onpenenennio cocraBa
PagOaKTUBHOIO U3y ECHUS

but6moreka [{OK
https://m.edsoo.ru/ff0d0fd2

o1

CaoticTBa anbda-, 6eTa-, ramma-
n3ny4deHus. Bivsiaue
pPagoOaKTUBHOCTH Ha )KUBbIE
OpraHU3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnai.
DNEKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnaa. 'aMmma-u3inyuenue

but6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HYKJIOHOB B S7PE.
Snepubie peakiuu. AnepHblil
peaktop. [Ipo6Gaembl, MEPCIIEKTUBHI,
HKOJIOTMYECKHE ACTIEKTHI SIIEPHOM
SHEPTeTUKHU

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUIlbl. OTKpBITHE
NO3UTpoHA. MeTobpl HAOMI0JeHUS U
PErUCTPaLiU AIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «®@yHaameHTanbHble
B3anMoencTBrua. EquHCTBO
(bu3nyecKoil KapTUHBI MUPA»

bu6moreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro neba. Co3se3aus,
SIpKH € 3BE3/1bl, TIJIaHETHI, UX BUJUMOE
newxenne. CorHeyHas cucTeMa

56

Comune. Conmaeynasi akTUBHOCTE.
Ucrounuk sHeprun ConHua v 3BE311



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

57

3BE3/bI, X OCHOBHBIC
XapaKTePUCTUKU. 3BE3/bI TTIABHOM
MocJIeIOBaTENbHOCTH. BHYTpeHHEE
crpoenue 38€31. CoBpeMEHHbIE
MPEJICTABJICHUSI O MPOUCXOKIACHUHU U
sBomonu ConHila U 3BE3]

58

Muieunsiii [1yts — Hama ["anakTuka.
[Tonoxenue u npmxenne CoaHLa B
lanakTtuke. ['anaktuku. Y€pHbIe
JBIPBI B AIpax TaJIAKTUK

59

Bcenennas. Pa30eranue rajakTuk.
Teopust bonbioro B3peiBa.
PenukToBoe u3nydeHue.
MeTtaranakTHKa

60

Hepemennsie mpo6aeMbl aCTPOHOMUH

61

KonTtponsHas pabota «371eMeHTHI
aCTPOHOMHH U aCTPODUZUKH

62

O6o0maromuii ypok. Poss ¢pusuku u
ACTPOHOMMH B Y KOHOMHYECKOH,
TEXHOIOTHYECKOM, COLIMAIBLHON U
ATHYECKOU chepax IesTeTbHOCTH
YyeJIoBeKa

63

O6o6maromuii ypok. Poibs u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOMN HAYyYHOU KapTUHE MUPA

64

O6o6maromuit ypok. Ponb
¢uznyeckoii reopuu B GOPMHUPOBAHUU
IpeAcTaBiIeHu o pu3nuecKoit
KapTUHE MHUpa




O6o6maromuit ypok. Mecto
(u3HYeCKOoi KapTUHBI MHUpa B 0011IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MTPEJACTABICHUN O PUPOJIE

66 PesepBHblli ypok. MarautHoe mnoiie. 1
DneKTpoMarHuTHast MHIYKITUS
PesepBHblii ypok. OnTuka. OCHOBBI

67 CHelnuaJbHOU TEOPUH 1
OTHOCHUTEJIbHOCTH
Pe3ze i ypok. KBanTOBa 3MKa.

| omesenmiseporoumin 1 biGmorera LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uKH
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YHEHUKA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka, 10 knacc/ Msakumies .., byxosues b.b., Corckuit H.H. on
penakuueit [lappentoeoit H.A., AknmonepHnoe obmiectBo «M3maTenbcTBo
«IIpocBemienue»

®wusuka, 11 xnacce/ Mskumes I'.J1., byxosines b.b., Yapyrun B.M. non
penakuueit [lappentoeroit H.A., AkuimonepHnoe o0iiectBo «M31aTenbcTBO
«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Eptotkun E. C., Eptotkuna C. I'.®@u3nka. CaMmocToATeNIbHbIE U KOHTPOJIbHBIE U
pabotsl. 10 kmacc.

[TapdpentreBa H. A. Coopuuk 3amad mo ¢usuke. 10-11 kmaccer. ba3zoBsrii
YPOBEHB

Eptotkun E.C., Eptotkuna C.I'. ®uzuka. CamocToATeIbHbIE U KOHTPOJIbHBIC
pabortsl. 11 knacc

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

NHTEPHET

https://lesson.edu.ru/catalo

https://resh.edu.ru/
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