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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOr0 ypOBHSI Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3ysibTaTamM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MporpaMMsl, npeactaBieHHbIX B @I'OC
COOQO, a Takxe c yu€roM deaepanbHON pabouell MporpaMMbl BOCIUTAHUS U
KOHIIETIIIMY TpenojaBanus yueOHoro npeamera «duszuka» B 00pa3oBaTEIbHBIX
OpraHU3aIUIX Poccuiickon denepanny, peanu3yrommx OCHOBHEIE
oOpazoBarebHbIE MPOTPAMMBI.

Conepxanue mporpaMmbl 10 (DU3MKE HAMpaBlieHO Ha (opMUpOBaHHE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromiuxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesiTelbHOCTHOrO — moaxoxa. [lporpamma 1o ¢Qu3MKe  COOTBETCTBYET
tpedoBanusiM PI'OC COO K mmIaHUPYEMbIM JMYHOCTHBIM, MPEIMETHBIM U
METaIpeMETHBIM pe3yibTaTaM 00y4YeHUs], a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyd  MEXINPEIMETHbIX CBsi3ed (U3UMKU C €CTECTBEHHO-HAyYHBIMU
yueOHbIMU TIpeAMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHbIE LETU U3YYEHUS
($U3UKH HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus, MIAHUPYEMbIE PE3YJIbTAThI
OCBOCHMSI Kypca (PU3MKHU: JTUYHOCTHBIE, METalpeJAMETHbIC, MpeaMEeTHbIe (Ha
0a30BOM YpPOBHE).

[Iporpamma no gu3uKe BKIIIOYAET:

« IUIAHUpYEMbl€ pe3yJbTaThl OCBOEHHUs Kypca (u3Mku Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TPEIMETHbBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUs;

+ coJiepKaHue yuyeOHOoTro npeaMera «Du3uka» 1o rojgam o0ydeHusl.

du3nka Kak Hayka o HauOosiee OOUIMX 3aKOHaX MPUPOJbI, BHICTyNasl B
KauyecTBe Y4eOHOro IMpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIal B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. IKoapHBI Kypc ¢Gu3NKH —
CUCTEMOOOpa3yIoUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHbBI JIeKaT B OCHOBE IMPOIIECCOB U SIBJICHUMH,
U3y4aeMbIX XUMHEH, Ouoisioruei, pusnueckoil reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHWM ompenesnser
XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B cdepe IHEpreTUKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIYYEHHUSI HOBBIX MATEPHANIOB C 33JaHHBIMU
cBOMCTBaMH M JApyrux. HM3yueHue ¢Gu3MKKM BHOCUT OCHOBHOM BKJIaa B
(dbopMHUpOBaHME ECTECTBEHHO-HAYYHON KapTUHBI MHpa OOydaloluxcs, B
dbopMHupoBaHHE YMEHHM TPUMEHSATH HAYYHBIM METOJ TO3HaHUS MpHU
BBITIOJIHEHUU UMHU Y4€OHBIX UCCIIEOBaHUM.

B ocHOBy kypca (u3uku At ypOBHSI CpPEeIHEro oOLIero oOpa3oBaHUs
NOJIOKEH psA UAECH, KOTOPhIE MOXHO pPAacCMaTpuBaTh KaK MPUHLUIIBI €ro
OCTPOCHMUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepHuall U3 BCEX Pa3lesioB (PM3UKHU, BKIIOYAET
KaK BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (U3UKH
o0bequHEH BOKpYr (¢usnueckux Teopuil. Begymmum B Kypce sBiseTcs
(dbopMupoBaHNE MPEICTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpearnoiaraeT HCIOJIb30BaHHE
I'YMaHUTAPHOTO MOTEHIMAaNa (U3UYECKON HayKHU, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3uKku ¢ pa3BUTHEM OONIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU ITpoOIeMamu.



Hoess npuxnaounou nanpaenennocmu. Kypc $usuku npenmnonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMYECKHMX U  TEXHOJOTUYECKUX
IPUIOKEHUN N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyercs IOCPEICTBOM BBCACHHS DJICMEHTOB
COZICPIKAHMS, TMOCBSIIEHHBIX OKOJOTMYCCKHM IPOOIEeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKkkKe 00CYX ICHUS
npo0ieM  palMoOHAIBHOIO  NPHUPOJAOIONB30BAHUA M IKOJOTUYECKOH
0€30MacHOCTH.

Crep’HEBbIMU 3JIEMEHTAMU Kypca (PU3UKU HAa YPOBHE CPEAHEro OOIIEero
oOpazoBaHus ABISIOTCS Guznueckue Teopuu ((hopMupoBaHue NpeICTaBICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NUECKON TEOPUH, POJIU (PyHIaMEHTAIbHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TpPaHULIAX
NPUMEHUMOCTH TEOPHUH, Il ONMHCAHHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOLIECCOB).

CuCTeMHO-JIeSITeIbHOCTHBIM MOAXO0A B Kypce (U3UKU peann3yercs
OpexJe BCEero 3a CYET OpraHu3alMu HKCIEPUMEHTAJIbHON NeSITeIbHOCTH
oOyuaroruxcs. [ns 6a3oBoro ypoBHs Kypca (DU3MKH — 3TO HUCIOJIb30BAaHUE
CUCTEMBI (DPOHTANILHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPATOPHBIX
paboT, KOTOpble B Mmporpamme Mo ¢usuke OObEIUHEHbI B OOIIMA CIHCOK
YUYEHMUYECKHX [MpaKTUYeCKuX paboT. BeljerneHne B yKa3aHHOM MepeyHe
1a60paTOPHBIX PadOT, MPOBOAUMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBISETCS
y4yacTHUKaMK  00Opa30oBaTeNbHOTO Tpollecca HUCXOJs U3  0COOEHHOCTEH
IUTAHUPOBAHUSI W OCHallleHus kaOunera ¢usuku. [Ipu sToM obecneunBaeTcs
OBJIaJICHHE OOYYAIONIMMUCS YMEHMSIMU MPOBOJUTH KOCBEHHbIE H3MEpEHUS,
UCCJIeIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH U MOCTAHOBKY OIMBITOB IO
IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHUE yJEISETCS PEIICHUIO PACYETHBIX M KAueCTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCS 3a/1a4 C SIBHO
3alaHHOM  (PU3UYECKOM MOJIENbIO, TO3BOJISIIONIME MPUMEHSTh H3yYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjeia Kypca, Tak U UHTETPUpYs
3HAHUS M3 pa3HBIX pas3ienoB. [l KadyecTBEHHBIX 3aJad MPUOPUTETOM
ABJISIIOTCS  3aJlaHUsl Ha OOBSICHEHHWE TMPOTeKaHWUsd (U3MYECKUX SBICHUU U
IIPOLIECCOB B OKPY’KAIOIIEH KU3HM, TpeOyrouue BbI0Opa (GU3MUECKO MOJeNTn
JUTSL CUTYallMU MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECredyeHHI0 y4yeOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
GU3MKM Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUsS JOJDKEH H3y4yaThCid B
YCIIOBUSX MPEIMETHOIO KaOMHEeTa (PU3UKHU UM B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOWHeTa NPEJIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kabuHete ¢u3MNKu
JOJKHO OBITh HEOOXOAMMOE J1abOpaTopHOEe O0OPYJOBAaHUE ISl BBIMOJIHEHUS
YKa3aHHBIX B MpOrpaMMme Mo (U3MKE YUYEHHMUECKUX MPAKTUYECKUX pPadOT U
JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpallMOHHOE 000pynoBaHue (OPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHHUMAJIbHOM JIOCTaTOYHOCTH M 00OECIEeUMBAET MOCTAaHOBKY
NEPEUUCIEHHBIX B MpOorpaMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpalui st
UCCJIEIOBAHUSI W3YYaeMbIX SIBJICHUHM U MPOIECCOB, OHMIUPUYECKUX U
(byHIaMEHTaNIbHBIX 32aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe oOOpyAOBaHUE MJIi YYEHMUYECKHX MPaKTUYeCKUX padoT
dbopmupyeTcsi B BUAE TEMATUYECKUX KOMILJIEKTOB U 00ECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydyaromuxcsi. TeMaThyeckue KOMILIEKThI
71a00paTOPHOTO 00OPYNOBAHUS JOJKHBI OBITh MOCTPOEHBI Ha KOMILIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJI€ IU(PPOBBIX JaOOpATOPHUH.
OCHOBHBIMU 1IEJISIMU U3y4€HHS] PUBHKHU B 00111eM 00pa30BaHUM SIBISIIOTCS:

(dhopMHpOBaHHE WHTEpECA U CTPEMJICHUS OOYYaIOIIMXCS K HAYYHOMY
U3YYCHHUIO MPUPOJIbI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEMN;

pa3BUTHE TMPEJACTABICHUH O HAYYHOM METOJIe TIO3HAHUA U
(hOpMHpPOBAHUE HCCIEAOBATEIIBCKOTO OTHOIIEHUS K OKPYXKAIOIIUM
SIBJICHUSIM;

(hopMHpOBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3yibTara H3y4YeHUs
OCHOB CTPOCHHS MaTePHH M (PYHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH;
dbopMHUpOBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIIOJIB30BAaHUEM
(bM3UYECKUX 3HAHWN U HAyYHBIX JI0KA3aTeIIbCTB;

(dhopMHUpOBaHKE MPEACTABICHUN O oM (GU3UKHU IS PA3BUTHUS APYTUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTukeHue 3TUX 1esie o0ecneynBaeTcs pelieHueM CIeIyIonuX 3a1ad B
npoliecce u3yyeHus Kypca (U3NK1 Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

npuoOpeTeHrue  CUCTeMbl  3HaHUKW 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX,  BKIOYAsS  MEXaHHKY,
MOJIEKYJISIpHYIO (PH3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (H3UKY U
DIIEMEHTHI acTPO(DU3HKHY;

dbopMUpOBaHHE YMEHHIA MNPUMEHATh TEOPETUYECKUE 3HAHUS JJIA
OOBsiICHEHUSI (PU3UYECKUX SBICHUH B TPUPOAEC W I TPUHATHSA
NPAaKTHYECKUX PEIICHHI B TOBCETHEBHOM JKU3HH;

OCBOGHHE CMOCOOOB PEIICHUS PAa3NUYHBIX 33734 C SIBHO 3aJ[aHHOMU
bu3nyueckoil MOJENbI0, 3a7a4, MOAPA3yMEBAIOIIUX CAMOCTOSITEITLHOE
co3manue (pU3MIECKON MOJIENH, aICKBAaTHOW YCIIOBUSAM 3a/1a4H;
NOHUMaHWEe (PU3UIECKUX OCHOB W MPHUHIIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB W  TEXHOJOTHYECKMX TMPOIECCOB, WX BIWSHUAA Ha
OKPY>KarOIIYIO CPELy;

OBJIaJICHHE METOJAMH CaMOCTOSTEIHHOTO TJIAHUPOBAHUS M TIPOBEACHUS
(bu3MYECKUX IKCTIEPUMEHTOB, aHAIIN3a U WHTEPIPETAIINHA HH(DPOPMAIIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOJTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHMe  yCIOBUH 1S pa3BUTHS ~ YMEHUH  TPOEKTHO-
MCCIIEZIOBATEIILCKOM, TBOPUECKOM 1EeATEIHHOCTH.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEro
obpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO),
B 11 xnacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemeiii B nporpamme 1o ¢Gu3uKe MNepedeHb J1abopaTOpPHBIX U
MPaKTUUYECKUX paldOT SIBISETCS PEKOMEHIOBAaHHBIM, YUYWTENb JCIaeT BBIOOD
pOBEJICHUS J1a0OpaTOPHBIX PabOT M OMBITOB € YYE€TOM HWHIUBHUAYaJTbHBIX
0COOEHHOCTEN 00yJaroIMXxcs.



COIEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOIbI HAYYHOT'0 MO3HAHUSA

®dusuka — Hayka o npupoje. HayuHnble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCriepUMEHTa M TEOPMHU B TMPOLECCE IMO3HAHUS MPUPOJIBI.
DKCIEepUMEHT B (pU3HKE.

MopenupoBanue puU3MUECKUX SBJICHUHN U MpoleccoB. HayuHble TUIOTE3HI.
dusznyecknue 3aKOHbI W TEOPUM. ['paHUIBI NPUMEHUMOCTH (PU3NUECKUX
3aKOHOB. [[pHUHIUIT COOTBETCTBUS.

Ponbs u mecTo pusuku B popMUPOBAaHUN COBPEMEHHON HAyYHOU KapTUHBI
MHUpPA, B TPAKTUYECKOMN AEATEIHHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJloroBele U LU(PPOBBIE HU3MEPUTEIBHBIE TMPUOOPHI, KOMILIOTEPHBIC
IATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHne. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepememienue, cKOpocThb (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHUE MATEPUAIBHOW TOYKH, UX MPOEKUHWH HA OCU CHUCTEMbI KOOPAUHAT.
CiioxxeHue nepemMenieHnil u CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpsAMOJuHENHHoe ABMxkeHue. ['paduku
3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U MEPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHus.

KpuBonuneitHoe nBuxeHue. JIB>keHHe MaTepualbHOM TOYKH 0
OKPY’KHOCTH C IIOCTOSSHHOW MO MOJYJII CKOPOCTBI. YTJIOBasi CKOPOCTb,
nuHenHas ckopocth. [lepuon u 4dacrora oOpaimienus. LlenTpocTpemuTenbHOe
YCKOPEHHE.

TexHuyeckue yCTpoHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIIHUIAOMETP,
JNBU)KEHUE CHAPSAJ0B, LEITHbIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJLTFOCTpaLUs KMHEMATUYECKUX
XapaKTEPUCTHUK JBUKECHUSI.

[IpeoOpazoBanue NBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Taenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxkeHusi Tena, OpOIIEHHOTO MOJA YIioM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJAeHHUS.

HanpasneHnue cKopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyenne HEPAaBHOMEPHOTO  JABMKEHHUS C  LEIbIKO  OINpEAEIeHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXKAY MYTSAMH, MPONUIAECHHBIMU TEJIOM 3a
NOCJIE0OBATENbHBIE PABHBIE MNPOMEXKYTKM BPEMEHHM MPH PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune nBMKEHUS IIAPUKA B BA3KOM KUIKOCTH.

N3yuenune ABMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOocutensHOCTH [amunes. IlepsBblii  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cwuna. IlpuHuun cyneprno3uuuv cuil. Bropoil 3akoH
HproToHa s wmarepuanibHOM TOYKWA. Tperud 3akoH HproToHa i
MaTepUAIIbHBIX TOYEK.

3akoH BcemHpHOro TaroreHus. Cuna Tskectd. IlepBas kocMuueckas
CKOPOCTBb.

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

Tpenue. Bunpl TpeHus (MOKOs, CKOJIbKEHMS, KaueHus). Cuia TpeHus.
Cyxoe Tpenue. Cuia TpeHHUs CKOJIbKEHUs U cuiia TpeHus nokos. Koadgdunuent
Tpenust. Cuia COnNpOTUBIIEHUS MPU JBUKEHUH TeNa B KUAKOCTU WJIU Ta3e.

[TocTynarenbHOE U BpallaTeibHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCU BpameHus. [lmeuo cunbl. YciaoBus
paBHOBECHUS TBEPAOTO TEINA.

TexHuyeckre ycTpoMCTBA U MPAKTUYECKOE NMPUMEHEHHE: MOJIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepuum.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIMNX TEIL.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHune Chll.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HegsecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUH.

CpaBHEHHE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBecHs.

Vuenuueckuu sxcnepumenm, 1abopamopHvie pabonbvl

N3yuenue aBmxkeHus: Opycka 1o HakKJIOHHOM IIIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMaliu.

HccnenoBanne ycimoBUil paBHOBECHsS TBEPAOrO TeJd, HMMEKOUIETO OCh
BpaLCHUS.

Tema 3. 3axkonst coxpanenus ¢ Mexanuke

NmMnynbec mMareprualnibHOW TOYKHM (T€Ja), CUCTEMbl MAaTEpUAIIbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE MMITYJIbCA TeJla. 3aKOH COXPAHEHUs HMMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckasi sHeprusi MaTepualibHOM TOUYkH. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPTHUU.

[ToreHunanbHas DHEPIusl. [ToTeHunanbHas DHEPIUs yIpyro
neopMUpPOBaHHOM MpyXUHBL. [loTeHIManbHas dSHEprust Tejna BOJMU3U
NOBEPXHOCTHU 3€MIIH.

[loTenuuanbHpile W HENOTEHUMANbHbIE  cuibl. CBs3b  pabOTHI
HEMOTEHLIHAIBHBIX CUJI C U3MEHEHUEM MEXAHWUYECKOW SHEPIMU CUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHUYeCKHE YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktuBHOE IBUXKEHUE.

[lepexo NOTEeHIIMAILHON YHEPTUN B KUHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yuyenue abCOMIOTHO HEYNPYTOro yjaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAaATHUKOB.

UccnenoBanue cBsi3u pabOThl CWJIBI C M3MEHEHHEM MEXaHWYECKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKI'yTa.

Pasznen 3. MouiekyasipHasi pu3uKka U TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIPHO-KMHETUYECKOW TEOPUM U HX
onbITHOE oOOocHOBaHWE. bpoyHoBckoe nBmwxkenue. Jduddysus. Xapakrep
JOBW)KEHUS M B3aWMOJICHCTBUS 4YAaCTHL BEUIECTBA. MoJaenn CTPOEHUs Ta30B,
KUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
mozeneil. Macca u pa3mepsl Monekyid. KonumuecTtBo BemiectBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHOBecue. Temmneparypa u €€ wusMepenue. lllkana
temnepatyp Llenbcus.

Mopgens wuaeanbHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPUH HCaNbHOro raza. AOCOJIOTHAS TeMIeparypa Kak Mepa
CpeaHEN KMHETHUYECKOM SHEPTrUM TEIJIOBOTO ABMKEHMS dactul rasa. [llkana
temnepatyp KensBuna. ['a3oBele 3akoHbl. YpaBHeHue MeHaeneeBa—
Kianeitpona. 3akon Jlanbrona. M30mpoiiecchl B Ha€aabHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpeACTaBICHUE  H30IMPOIECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHuyeckne yCTpOHMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME TUCKPETHOE CTPOCHHME BelIECTBa, QoTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUI.

OnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita LlTepHa.

OnbIThI, JIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aNMO/IEUCTBUSL.

Mogens, HIUTFOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHMS HWJICAIBbHOrO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

Ornpenenenre Macchbl BO31yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUN
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/IyXa B HEM.

HccnenoBanne  3aBUCUMOCTM  MEXKAY  HapaMeTrpaMd  COCTOSIHUSA
Pa3peKEHHOTO Tra3a.

Tema 2. Ocnosvl mepmoounamuxu

TepmoanHaMuueckas cucrema. BnayTtpennss DHEPIus
TEPMOJIMHAMUYECKOM cHUCTeMbl U cnocoObl €€ u3MeHeHus. KonudecTtBo
TEIJOThl U padoTa. BHyTpeHHSssE 3HEprusi OAHOATOMHOIO MJI€aIbHOTO Trasa.
Buapl Tennonepenayn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYEHHE. Y IeJIbHAs
TEIUIOEMKOCTH BellecTBa. KOIMYECTBO TEIIIOTHI IPU TEILIONEpEaAYE.



[Tonsatue 00 ammabarHoMm mporecce. IlepBbIi 3aKOH TEPMOJIMHAMHKH.
[IpumeHeHne IepBOro 3aKOHa TEPMOJAMHAMUKH K H3ompoleccaM. ['paduyeckas
UHTEpIpeTanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh POIIECCOB B MPUPOJIE.

TersioBple  MamuHbl.  [IpuHOMIBI  AEHCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi 3HEPTUM B TEIUIOBBIX MaminHax. KosdduuueHT mnose3Horo
nerictBusl TeruioBo MamuHbl. [lukin KapHo u ero ko3g@duIMEeHT MoJjie3HOTO
NEeNUCTBUS. DKOJOTHYECKUE MPOOIEMBI TEIJI0IHEPTeTUKH.

TexHuueckre yCTPONCTBA M IPAKTUUECKOE MPUMEHEHHUE: JBHUTaTElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruu Tejlia MpU COBEPIIEHUU pabOThI: BBUIET
npoOKK U3 OYTBUIKK TOJ JCHMCTBUEM C)KaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPAIIHS).

N3MeHeHne  BHYTpPEHHEW  SHepruM  (Temmeparypel) Tejla  IIpHU
Terionepeaaye.

OnpIT Mo aamabaTHOMY paCHIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopgenun mapoBoil TypOWUHBI, JBHUraTelis BHYTPEHHEro CropaHus,
PEAKTUBHOI'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3mepenune yaenbHOr TEIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[TapoobOpa3oBanue u koHjaeHcaius. Mcnapenue u kunenue. AOCOMIOTHAsS
Y OTHOCHUTEJbHAS BIAXHOCTh BO3AyXa. HachllleHHBIN map. YaenbHas TemjaoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JIaBJICHUSI.

Teépnoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS
CBOMCTB KpucTaioB. JXunakue kpuctamibl. COBpEMEHHBIE MaTEpUAIIBI.
[InaBrnenue u KpucTauIM3amnus. Y aenbpHas Teriorta miasienus. Cyonumanus.

YpaBHeHUE TEMJI0BOTO OajaHca.

TexHUYeCcKre YCTPOMCTBA M MPAKTUYECKOEC NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH TTOJTYyUYEHHUSI COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBOJiCTBA HACBIIIEHHBIX TTAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U TUIABJICHUS KPUCTAIUIMYECKOTO BEIlIeCTRA.

JleMOHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3Mepenre OTHOCUTENBLHOM BIAXXHOCTH BO3/1yXa.

Pasznen 4. JiaekTpoanHaMHuKa

Tema 1. dnekmpocmamuxa

DneKkTpu3aums Teia. DJEKTpUYeCcKui 3apsa. J(Ba BHAA SIEKTPUYECKHUX
3apsinoB. [IpOBOHUKM, NUAJIEKTPUKHA U MOIYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

Bzaumoneiicteue 3apsgoB. 3akoH Kynona. ToudeuHblil 3i€KTpUYECKUI
3apsia. Dnexkrpuueckoe nose. Hanpsox€HHOCTh anekTpudeckoro nojs. [Ipuamun
CyHEPHO3ULINU ANEKTPUUYECKUX MOJIEH. JIvuaun HaIpPsKEHHOCTH
AIEKTPUUYECKOTO TTOJIS.



Pabora cun anexrpocraruueckoro moisig. Ilorenuman.  Pa3HocTh
NOTEHUUAJIOB. [IpOBOAHMKM W JUANEKTPUKU B JIIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPTrHUsl 3apsSyKEHHOr0 KOHAEHCATOPa.

TexHuyeckre ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anmapar, CTPyHHbINA TPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixkenue. 3akon OMa 171 yyacTka LEnu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COINPOTUBJIECHUE BELIECTBA.
[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jkoyns—JleHma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsi CUJIA U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Owma i NOJHOW (3aMKHYTOM) »anekTpuueckod 1menu. Koportkoe
3aMbIKAHHE.

DJIEKTpOHHAas  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W IpUMECHasT  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [onynpoBoHUKOBBIE TPUOOPBHI.

DJEKTPUYECKU TOK B pacTBOpaxX M paciuiaBax dJJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DNeKTpU4eCcKuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Inazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTaT, MCTOYHHUKU TOKA, DJIEKTpOHArpeBaTesibHbIe MPUOOPHI,
ANIEKTPOOCBETUTENLHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHMS, BAKYYMHBIN
IUON, TEPMUCTOPHL U (POTOPE3UCTOPBI,  MOITYNPOBOJHUKOBBIA  JHO/,
rajgbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBJICHUSI HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILIA TN TTONIEPEYHOTO CEYEHUS U MaTepuaa.

CmeniaHHOE COeAMHEHNE TPOBOJHUKOB.



[Ipssmoe wu3MmepeHue saeKTpoABWXKyHIeH cuibl. KopoTkoe 3aMblKaHuE
raJbBaHUYECKOIO PJIEMEHTA U OLIEHKAa BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OnaHOCTOPOHHSIS TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3ydenne cMemaHHOro COEIMHEHUST PEZUCTOPOB.

N3mepeHne 3neKTpoABUKYILEN CUJIbI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

HabGnronenue snektponusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kjacce oCyliecTBIsIETCS €
Y4ETOM COJZIEpKATEIIbHBIX MEKIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonsamust, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOI'O
MO3HAHUSA: SIBJIEHWE, Hay4YHbIH (aKT, TUIOTE3a, (pU3MUecKasi BeJIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIEINb, U3MEPEHHUE.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHHUM, JIMHEHHas QyHKIHS,
napabona, runepOosia, uX TpadUKM U CBOMCTBA, TPUTOHOMETPUUYECKHUE
byHKUIMU: CUHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKINU HA OCH KOOPAUHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: mexaHuyeckoe IBUKEHHWE B JKMBOM mpupozae, auddysus,
OCMOC, TEIJIOOOMEH HUBBIX OPraHU3MOB (BUIbI TEIUIONEPENayd, TEIIOBOE
PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KUBOM ITPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX T,
KUJKOCTEW M ra3oB, AJEKTPUUECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS
JVCCOLAALINS, TAJIbBAaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIIHUKH, HCIOJIB30BAHUE 3aKOHA COXPAHECHUS
UMITYJIbCA B TEXHUKE (pakeTra, BOAOMET M JPYTu€), ABUTATEIb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJOJAWJIBHUK, KOHAMUIIMOHED,
TEXHOJOTUH TIOJIYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHUH,  JJIEKTPOCTATUYECKAS  3alIUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYWHBIN IPUHTED,
AJIEKTPOHArpeBaTelbHble  MPUOOPBI,  AINEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajbBaHUKA.

11 KJIACC

Pasznen 4. JiaekTpoanHaMHKAa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocrosiHHBIE ~MarHuThl. B3auMOJENHCTBUE MOCTOSHHBIX  MAarHHUTOB.
MarnutHoe 10se. BeKTOp MarHMTHOM WHAYKUMH. lIpuHUMN cynepno3uuuu
MAarHUTHBIX MOJie. JINHMKM MarHUTHON MHAYyKIMU. KapTuHa TUHUNA MarHUTHOMN
WHIYKIHH TOJIA MOCTOSHHBIX MAarHUTOB.

MaruutHoe 10J€ NpPOBOJHHMKA C TOKOM. KapThHa JWMHHUI HMHAYKUUU
MAarHMTHOTO TOJIS JJIMHHOTO MPSMOTO MPOBOJHUKA M 3AMKHYTOI'O KOJBLEBOTO



OPOBOJHMKA, KaTymwlku ¢ TokoM. OmbsiT Opcrena. Bzaumopeictsue
IPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiab W HampaBieHue. [[BH>KeHHE 3apsyKeHHOU
YacTHI[bl B OJHOPOJHOM MarHuTHOM noJje. Pabora cumsl Jlopenua.

SlBnenne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIAYKIUHU. OJIEKTPOABWKYIAS CHJIA WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykunu @apanes.

BuxpeBoe anekTpuyeckoe nojie. DIEKTPOABUKYILAS CUJAa WHIYKIUU B
IPOBOJHUKE, JIBHXKYLIEMCS IIOCTYIIATENBHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh. SfIBIEHHE CAaMOMHAYKUMHU. OJEKTPOJBHXKYILIAs CHIIA
CaMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTpoWCTBA M MNPAKTUYECKOE NPUMEHEHHE: IMOCTOSHHbBIC
MAarHuThl, 3JIEKTPOMArHuThl, 3JEKTPOJBHUIATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHULl, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMHA MArHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlenictBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3JIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh  DJEKTPOABIKYLIEH CWJIBl HMHAYKIHH OT CKOpPOCTH
MU3MEHEHHS] MATHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Hccnenoanue neiCTBUASI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHAYKIIWH.

Paznea 5. Kosiedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONE0AHUS

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUS.
["apmonnueckue konedbanus. [lepuos, yactora, ammnutyna u ¢asza KojeOaHUM.
[IpyxxuHHBIN MAasITHUK. MaremaTnuuecKkui MAasiITHUK. YpaBHeHne
rapMoHUYecKux KosieOanuid. IlpeBpailleHue »HEpPruM NpU TaAPMOHUYECKHUX
KOJIeOaHUSX.

Koneb6arenbubiii koHTYyp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHType. AHAJOTUs MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHbIMU KoneOanusmu. dopmyna Tomcona. 3akoH coxpaHEHUSs
SHEPTUU B UJICAJTLHOM K0JI€0ATEILHOM KOHTYPE.

[IpeacraBnenne 0  3aryxarolmux  KojieOaHUsX.  BbIHYXIIeHHbIE
MexaHudeckue kosieOaHusa. Pe3oHaHc. BBIHYXIEHHbBIE 3JIEKTPOMArHUTHbBIE
KoJieOaHus.



ITepemennsbiit Tok. CHHYCOMJANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE W AEHCTBYIOIIEE 3HAYECHHE CHUJIbI TOKA U
HaIPsKECHHUS.

Tpancdopmarop. [IpousBoactso, nepegaya u norpedyeHue
ANEKTPUYECKON DHEPrUHM. OKOJOTMYECKHE PUCKHM TMPU  MPOU3BOJCTBE
anekTposHepru. KynbTypa HCHOJIB30BaHUS AJEKTPOIHEPTUU B MTOBCEIHEBHOM
KU3HU.

TexHuyeckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU DJIEKTpOIepe1ay.

Jlemoncmpayuu

HccnepoBanue nmapameTpoB KoieOaTenbHON cHUCTEMbI (NMPYKUHHBIA WU
MaTEeMaTU4YECKUI MasiTHUK).

Hablmronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBONCTB BBIHYKJICHHBIX KOJIEOAHUM.

Hab6nronenue pe3onanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHHUS.

OcumiorpaMmsel (3aBUCUMOCTH CHJIBI TOKa M HANPSIKEHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnocneqoBaTeNbHOM COEAMHEHWH PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY ANEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomoi

HccnepoBanue 3aBUCMMOCTH MEpUOIA MajbIX KOJIEOAHUU rpy3a HAa HUTHU
OT JJIMHBI HUTHU U MACChI IPpy3a.

HccnenoBanne mnepeMEHHOrO TOKa B LENH W3 MOCIEI0BATEIBHO
COEMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMACHUNHbBIE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHsS pacnpoctpanenus. I[lepuon. CkopocTb
pacrpoCcTpaHeHus W JJuHa BOJIHBL. llomepedHble W MPOAOJBHBIE BOJIHBIL.
WNurepdepenus u audpaxiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHUSI H3JIYYEHHS DIEKTPOMATHUTHBIX
BOJIH. B3anmHas opueHTanusa BeKTopoB E, B, V B 3jIeKTpOMarHuTHOW BOJIHE.
CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIIEHUE, MTOISPU3ALINS,
mudpakuus, uarepdepenus. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHbIX BOJIH. [I[puMEeHEHNE AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHLIMIIBI paguOCBsI3U U TeleBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLEH Cpe/Ibl.

TexHuyeckre ycTpoCTBA M NMPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE WM MEIULHHE, pajap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesepon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MMONIEPEUHBIX U MPOIOIBHBIX BOJIH.

Kone6miomieecs Teno kak UCTOYHUK 3BYyKa.

HabGnronenue otpaxeHus: U IpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM U
4acTOTOM KOJIeOaHUM.



HUccnegoBanne  CBOWCTB  AJEKTPOMArHMTHBIX  BOJIH:  OTPaKEHUE,
peIoOMIICHHE, MOJIApr3aIus, Tudpaxius, “HTepPepeHITns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsMosMHENHOE pacHpOCTpaHEHUE CBETa B
OHOpOIHOM cpene. JIyu cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue nzo0paxeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEJOMJICHUS CBeTa. AOCOIIOTHBIN
nokasarenb npenomiieHud. [loaHoe BHyTpeHHee oTpaxkeHue. [Ipeaenbubiil yrog
MIOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucniepcust cBera. ClI0XKHBIN cocTaB 0eoro ceeta. LIger.

CoOuparomyie ¥ pacceuBaronue JuH3bl. ToHkas muH3a. DOKyCHOE
paccTOsiHME M ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHue mzobOpaxkeHuil B
coOMparoIMXx M pacceuBarOlMX JuH3aX. @Dopmyla TOHKOW JIMH3HIL.
VYBenuueHue, 1aBaeMoe JUH30M.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUYECKON ONTUKHU.

BonnoBas onrtuka. MaTepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOM0OACHUST MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus ceeta. JudpakuroHHas pemérka. YcioBue HaOIIOACHUS
IJIaBHBIX MAaKCMMyMOB MpM TaJCHUM MOHOXPOMAaTHUYECKOrO CBE€Ta Ha
TU(PAKIIMOHHYIO PEHIETKY.

[Tonapuzanus cpera.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: OYKH, JyMa,
dboToanmapar, MPOEKIIMOHHBIN ammapar, MUKPOCKOI, TEJIEeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE PaCpPOCTPAHEHUE, OTPAKEHUE U TPEIOMIICHUE CBETA.
Onrtuyeckre npuoopsl.

[TonmHO€ BHYTpeHHEE oTpakeHue. Mojiesib CBETOBOA.

UccnenoBanne CBONCTB M300paKeHUN B JIMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTIa.

Habmronenue nnrepdepeHnnu ceera.

Habmronenue nudpakiuu ceera.

Habmronenue nucnepcuu ceTa.

[TonmydyeHue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonyuenue crekTpa ¢ MOMOIIBI0 AUGPAKITMOHHON PEIIETKH.

HaOmronenue nossipuzaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenune nokaszaresns npeoMIIeHUs CTEKIIA.

UccnenoBanue CBONCTB M300paKeHUN B JIMH3AX.

Habmronenue nucnepcuu ceTa.

Pa3nen 6. OcHOBBI cienUAJIbLHOH TEOPUU OTHOCHUTEIbHOCTH
I'panuibl OPUMEHUMOCTH  Kjaccuueckol  MexaHuku. Iloctynartsl
CIICIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEILHOCTA DUHIITEHHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHH U
COKpAIIICHUE JIJTMHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.



CBsi3b Macchl C DSHEPrue U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus Mnokosl.

Paznen 7. KBantoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonnl. ®opmyna Ilnanka cBsizw 2HEpruM (POTOHA C €ro YacTOTOM.
DHeprusi 1 UMIYJIbC (HOTOHA.

OtkpeiTue u uccienoanue ¢dorodddexra. Onbitel A. I'. Cromerosa.
3akonbl potodaddekra. YpapHenue DiHiuTeHa 1 hotorddexra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel 1. H. JleGenera.

XUMHYECKOE JEeHCTBUE CBETA.

TexHuueckue ycTpoOHMCTBA U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
(dboToaTyuK, coNHeuHas 6aTapesi, CBETOJIUO.

Jlemoncmpayuu

®oT03(¢QHeKT HAa yCTAaHOBKE C ITMHKOBOM IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeEIIHETO (hoTordhdekra.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o -4acTull.
[Lmtanerapnas mozens aroma. llocrymarel bopa. M3nmydeHne W MOTJIOLIEHUE
(OTOHOB TpHU MEpexoJie aToMa C OJHOTO YPOBHSI dHEPruu Ha Apyrou. Bumabl
criekTpoB. CIEKTP YPOBHEW 3HEPTUU aTOMa BOJIOPO/A.

BonnoBeie cBoiictBa uactull. Bomubl ne bpoins. KopmnyckymnsipHo-
BOJIHOBOU AyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuyeckue ycTponcTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopa.

Ornpenenenue JIMHBI BOJHBI JIa3epa.

HabGnronenue nuHeyaThIX CIIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HaOmronenue nuHeHYaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTb CTPOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHuio  cocTaBa
paanoakTuBHOro wu3nydeHusa. CpoicTtBa anbda-, Oera-, ramma-u3IydyeHUs.
Binsinue paguoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpbiTHE TPOTOHA M HelTpoHa. HykinoHHas Mozaens siapa ['elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.

Anbda-pacnaa. DJIEKTPOHHBIMH M TO3UTPOHHBIN Oeta-pacnazn. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt macch siapa.

S nepHbie peakuuu. [leneHue u CUHTE3 AA€Ep.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [Ipo0iaeMbl U MEPCHIEKTUBEI
AIEPHON SHEPIETUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

MeToabl HaOJIIOACHUS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHII.



dyHaaMeHTalbHbIC B3aUMOJECUCTBUS. ENMHCTBO (u3nueckoll KapTUHBI
MHUpA.

TexHuueckre yCTPONMCTBA M MPAKTUUECKOE MPUMEHEHHUE: HJO3UMETD,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CYE€TYMK MOHUBUPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

UccnenoBanue TpekoB yacTull (1o TOTOBBIM (poTorpadusm).

Pa3znea 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpOHOMHH. lIpukiagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE AaCTPOHOMMUMU.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/bl, TUIAHETHI, X BHUJIUMOE
JIBUKECHUE.

ConHeuHas cucrtema.

Connue. ConHeyHas akTUBHOCTh. McTouHuk sHeprum ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jlnarpamma «CHEKTpajbHbIA KJlacC —
CBETHUMOCTb». 3BE3/IbI TJIABHOM MOCJIEN0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb>» IS 3BE3]] TJIABHOM MOCJEN0BATENbHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPENICTABICHUS O MIPOUCXOKICHUH U 3Bosronnu ConHIa
1 3BE3/. DTalbl )KU3HU 3BE3/I.

Muieunsiii [Iyte — Hama ['amaktuka. [Tonoxxenue u nBuxenue CoaHLa B
lNamaktrke. Tunbl ramaktuk. Pagumoranakthku u KBaszapbl. UEpHBIE IBIPHI B
AIpax TATAKTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Paz0eranue
ranakTuk. Teopust bonbioro B3pbeiBa. PennkToBOE M3IIy4YeHHUE.

MacmraOHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie nmpo06sieMbl aCTpPOHOMUU.

Yuenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM TJ1a30M c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM Il OMPENEICHHUs] TIOJOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3usi CeBEpHOro MOIyIapus u
SIPKUE 3BE3/IBI.

Habmronenus B teneckon Jlynsl, mutanet, Mieunoro Ilytu.

Oo6o01maronee NOBTOpeHue

Ponb Qu3MkM M acTpOHOMHUM B 3KOHOMHYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM W 3THYECKOW cdepax NeATeTbHOCTH YEeJOBEKa, pOjb M MECTO
(GU3MKM W acCTPOHOMHUM B COBPEMEHHOM HAy4yHOW KapTHHE MHpaA, POJb
¢dusudeckoit Teopur B (HOPMUPOBAHUU MPEACTABICHUN O (PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOILIEM psAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢puszuku 0a30Boro ypoBHs B 11 kjacce oCcyiecTBiIsIeTCs €
Y4ETOM COJZIEpKATEIIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonsamust, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOI'O
MO3HAHUSA: SIBJIEHWE, Hay4YHbIH (aKT, TUIOTE3a, (PU3MUecKas BeJIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: peumieHUE CUCTEMBl YPaBHEHHUH, TPUTOHOMETPUUYECKHE
byHKUIMU: CUHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKINU HA OCH KOOPAUHAT,



CJIO)KEHUE BEKTOPOB, IPOU3BOJAHBIC JJIEMEHTapHbIX (YHKUMNA, MPU3HAKU
noI00Msi TPEYroJIbHUKOB, OMpEAeNieHue MIIONIaAu TUIOCKUX (GUryp u odbéma
Te.

buonocus: »nekTpuyeckue SIBICHUS B KMBOM MpUpOJE, KoJieOaTelbHbIE
JIBUKEHUST B JKUBOW TMPUPOJE, ONTHYECKUE SIBIICHUS B >KUBOM MPHUPOJIE,
JIEUCTBUE paJiMallMK HA KUBbIE OPTraHU3MBbI.

Xumus: CTpoe€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPIBIX TEN, MEXaHU3Mbl O0O0pa30BaHUSl KPUCTAUIMUECKOW  PEIIETKH,
CHEKTpaJIbHBIN aHAIN3.

l'eoepagusa: wmarHuTHbIE TMOJIOCa 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(dhoTochEMKA 3eMHON TOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUH.

Texnonoeusi: JNUHUM DIIEKTPOIEpENay, TI'E€HEPATOp MEPEMEHHOTo TOKa,
ANEKTPOJIBUraTEIb, UHIYKIIMOHHAS T€4Yb, pajiap, paaIuoNpUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBY-neub, NpoeKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA,
COJIHEYHast Oarapes.



IINIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMU

OcBoenue yueOHoro mnpeamera «®dusuka» Ha ypOBHE CpPEIHEro OOIIEro
oOpa3zoBanusi  (0a30BbIA  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JIOCTUKEHUE
CJIEIYIOLIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUs Y4yeOHoro mnpeamera «PDusukar»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CHOCOOHOCTH  OOyYaromimxcs
PYKOBOJCTBOBAaTbCS C(OPMUPOBAHHON BHYTPEHHEH MO3UIMEH JUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUW, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHHCKOrO OOIIecTBa,
pacUIMpEHHE JKU3HEHHOTO ONbITa M OMNbITa JEATENbHOCTH B IpoLEecce
peanu3alyy OCHOBHBIX HAINPABIECHUN BOCHUTATENIBHOW JAESITENIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:knaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTBIPAXKIAHCKON  TMO3UMLMK  OOy4aromlerocss  Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBRA;

OPUHIATHE TPAJAULMOHHBIX OOIIEYETOBEYECKUX TyMAHUCTUYECKUX H
JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAESTENBHOCTh B HHTEPECAX IPaKIaHCKOrO
oO11ecTBa, yuacTBOBaTh B CAMOYNPABIECHUH B 00pa30BaTeIbHON OpraHU3alig;

YMEHUE  B3aUMOJCICTBOBAaTH €  COLUMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2)IaTpMOTHYECKOTr0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTHPOCCHICKOM rpaXkJaHCKOU UJIECHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM
POCCHUNCKHX YYEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NESATEIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4)3CTEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3UUECKOMN HAYKE;

S)Tpya10BOro BOCIMTAHUSA:

MHTEpPEC K pa3iuuHbiM chepam npodecCHOHaTbHON AESITENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynmymieir mpodeccuu W peain30BBIBATH COOCTBEHHBIC IKU3HCHHBIC
IJIaHbI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa30BaHHWIO W CaMOOOpa30BaHUIO B
o0yacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU;

6)3K0JI0rHYeCcKOro BOCIIUTAHNUSA:



c(hOpMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TI100aTBHOTO
XapakTepa KOJOTUYECKUX MTPOOIeM;

IUTAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpy)Kalollehd cpene Ha
OCHOBE 3HaHU 1eJIeil YCTOMYMBOrO pa3BUTHUS YEIOBEUECTBRA;

pacuIMpeHue OMbITa JEATEILHOCTH SKOJOTMYECKOM HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKe;

7)IIeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UYECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAYyYHOM JEeATEIbHOCTH, TOTOBHOCTH B IpOIlECCe
U3y4eHus: (U3UKU  OCYHIECTBISITH MPOECKTHYIO U HCCIEAOBATENIbCKYIO
NeSATEeIbHOCTh UHJIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/bHbIE YHMBePcAJIbHbIE YueOHbIe el CTBUSA
ba3oBble Jornyeckue 1efcTBUA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh M aKTyalU3UpoBaTh MpodiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATh IIeNIM JAEATEeIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTUKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHM M IMPOTUBOPEUYUS B paccMaTpUBAEMBbIX
(bu3NYECKUX SIBICHUSAX;

pa3pabaThIBaTh IUIaH PEUICHHs TPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTb, OIICHUBATh COOTBETCTBHE
pEe3yNbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIIECTBUN 1€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSIX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEHICHUH KU3HEHHBIX MPOOIIeM.
ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

BJIa/IETh HAYYHOH TEPMMHOJIOTHEN, KIIFOUEBBIMU MOHATUAMU U METOAAMHU
buznueckoil HayKu;

BJIaJIETh ~ HaBBIKAMHU  Y4EOHO-MCCIENIOBATENbCKOM M MPOEKTHOM
AESTeIbHOCTY B 00NMacT (PHU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ~ TIOMCKY  METOJOB  peleHHs 3axad  (PU3HUECKOro
CoJIepKaHusl, MPUMEHEHUIO PA3INYHBIX METOAOB MTO3HAHUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYyYEHUI0O HOBOTO 3HAHUS, €ro
MHTEPIIPETAllNM, MPEoOPa30BaHUI0 M MPUMEHEHHUIO B PA3IUYHBIX Y4EOHBIX
CUTYalUsX, B TOM YHUCJIE NP CO3JaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKH;

BBISIBJISITh TTPUYMHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3a/aauy,
BBIIBUTATh TUIOTE3y €€ pEIIeHUs, HAXOAUTh apryMEHTHI Ui JOKa3aTelbCTBA
CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMEeTPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJAE pEIICHUs 3aJaddl pe3yJbTaThl,
KPUTHYECKH OLIEHMBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B 0O0pa30BaTEIbHOU
AESITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;



yMETh MEPEHOCUTh 3HAaHMUS 1O (GU3NKE B NPAKTUYECKYIO 00JacCTh
KU3ZHENIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBbBIE UJIEH, NIPEJIaraTh OpUrHHAIbHBIC TOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE alIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJa/IeTh HaBbIKAMU TOJy4Y€HUsS MUHPOpMalUU (PU3NYECKOTO COIAEPIKAHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISAThH MOUCK, aHAIH3,
CUCTEMATHU3ALMI0 U WHTEPIPETALNIO0 UHPOPMALIUKU PA3IUYHBIX BUIOB U (Popm
Ipe/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMHMPOPMALMUOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMM B PEIIEHWH  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33Jlay C COOJII0IEHUEM TPEOOBAHUM SPrOHOMUKU, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PeCypcOCOepeKeHUsI, TPABOBbIX U ATUYECKUX HOPM,
HOPM MH(OPMAIIMOHHOM 0€30I1aCHOCTH;

co3/71aBaTh TEKCThI (PU3MUYECKOTO COJEpKaHUS B PAa3IMYHbIX (opMarax C
yu€ToM Ha3zHayeHuss uHPOpMAIMM U  UEJIeBOM  ayAUTOpUHU, BbIOUpas
ONTUMAaJIbHYI0 (OpPMY MPENCTABIECHUS U BU3yaTIU3AINH.

KoMMmyHuKaTHBHBIE YHUBeEpPcAIbHbIE yueOHbIe TeiiCTBHA:

OCYIIECTBIISITh OOIIEHHWE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
JESTEbHOCTH;

pacrmo3HaBaTh NPEINOCHUIKM KOH(DIWUKTHBIX CHTyalldidi W CMsT4aTh
KOH()JIMKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHsI C MCIIOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBUIYIBHON paboTHI;

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX JCUCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)I0TO WieHa KOJIICKTHRA,;

NPUHUMATh IIIM  COBMECTHOH JI€ATENhHOCTH, OPraHU30BBIBATh W
KOOPAWMHHUPOBATh JCUCTBUSA MO €€ JOCTHIKCHUIO: COCTABJIATH IUIAH ICHCTBHIA,
pactpeneNnaTh poiii C Yy96TOM MHEHHUH YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBAaTh Ka4e€CTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKA KOMaH/bI B
OOIIHiA pe3yNbTaT Mo Pa3pabOTaHHBIM KPUTEPUSIM;

npearaTh HOBBIE TPOEKTHI, OLEHWBATh HJEH C TIO3UIIMH HOBH3HBI,
OPUTHHAIILHOCTH, PAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHHWE B Pa3IMYHBIX
CUTYAIUsX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYILECTBIIATh [MO3HABATEJbHYIO JEATEIbHOCTh B
obnactu (UMK W  aACTPOHOMMH, BBISBISATH MPOOJIEMbI, CTaBUTh U
(dbopMyIMpoBaTh COOCTBEHHBIE 33a4H;

CaMOCTOSITEJIbHO COCTABJISITH TUIAH PEIIEHUs] PACUETHBIX U KAUE€CTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUS MPAKTUYECKOM padOThl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUMH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;



pacliMpsaTh ~paMKd ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBAaThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO APYIUIMU B 00JaCTH
(U3MKHA, TIOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTeNbHBIN M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbBI HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pedaekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JIEHCTBUI U MBICIUTENbHBIX MPOIECCOB, MX pE3YyJbTaTOB U
OCHOBAHUI;

UCIOJIb30BaTh NpHUEMBI pedekcuu [ OLIEHKW CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHMBBI W ApPTyMEHThl JPYTrUX MpU aHaIU3€ pPE3yJbTaTOB
NEeSTeNbHOCTH;

OpPUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI W apTyMEHThl JPYTrUX MpU aHaIU3€ PE3yJbTaTOB
NEeSTeNbHOCTH;

IpU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKHU.

B nporecce 1ocTH)EHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUSI MPOTPAMMBbI
no (Qu3uke s YpOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyYaroImMXcs

COBEPILIEHCTBYETCSA AMOIMOHAJIbHBIN UHTEJIEKT, MpeAnoIaratronmii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKJIIOYAIONIETO  CHOCOOHOCTh ~ TOHMMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJIETh HANpaBiICHUS pa3BUTUS COOCTBEHHOMH
AMOIIMOHAIILHOM c(pepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSABIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAlIMU, BKIJIIOUAIOIIEH CTPEMIIEHUE K JOCTUKEHUIO LEIH
U yCcrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOJSl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh TMOHMMAaTh  AMOIMOHAIBHOE
COCTOSIHME JPYTMX, YUWUTBIBaThb €ro IMpPU OCYIIECTBICHUH  OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COINEPEKUBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS C APYTMMHU JIIOJIbMU, 3200TUTHCSI, IPOSBIISITH MHTEPEC U pa3pelliaTh
KOH(JIMKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 ki1acce mpenMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHIA:



JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCcTO (GU3UKU B POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOH JIEATEIILHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI NMPUMEHEHHS M3YyYEHHbIX (PU3MYECKUX MOJENei:
MaTepualibHasi TOYKa, MHEpIHMalbHasi CUCTeMa OTCuéTa, abCOJIOTHO TBEPIOE
TEJI0, WICANbHBIA Ta3, MOJEIU CTPOEHHUS Ta30B, KUAKOCTEW M TBEPABIX TeEl,
TOYEUHBIN 3JIEKTPUUYECKUI 3apsi/l IPHU pelieHur (PU3nYeCcKux 3aj1ay;

pacno3HaBath (hU3MUECKUE SABJICHUS (MpOLECcChl) M OOBACHATHL UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUHU CTPOCHUS
BEIIECTBA W  DJJEKTPOJWHAMHUKH: DPAaBHOMEPHOE H  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JIBU)KEHHUE, CBOOOJHOE TMaJIeHUe Tell, JBWKEHUE 10
OKPYXXHOCTH, WHEpLHUs, B3auMmojaecTBue ten, aAuddysus, OpOyHOBCKOE
JBUYKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX TN, U3MEHEHHE 00bEMaA Tell Mpu
HarpeBaHUM (OXJIAKJICHHH), TEINIOBOE PABHOBECHE, HCHAPEHUE, KOHIECHCALIMS,
IJIABJICHUE, KPUCTAJUIM3AlUs, KUIIEHHE, BJIAXKHOCTh BO3/lyXa, IOBBIIICHHUE
NABJICHHUS Ta3a IPpU €ro HAarpeBaHWU B 3aKPBITOM COCYJAE, CBA3b MEXKIY
napaMeTpaMHM COCTOSIHMSI Tra3a B HM300pOLeccax, DJIEKTPU3alUs  Ted,
B3aUMOJEHCTBUE 3apsJIOB;

OMKCHIBATH MEXAaHUYECKOE JBUYKEHUE, UCTIONb3YSl (PU3MUECKUE BETUYUHBI:
KOOpAWHATa, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
UMITYJIbC ~ T€Ja, KHWHETHUYECKas  DJHEprus, IMOTEHUHAIbHAs  DHEPTHS,
MexaHu4eckass padoTa, MEXaHWYECKas MOIIHOCTh; MPU OMUCAHUU TMPABUIILHO
TPaKTOBaTh (PU3NYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH, UX O0O03HAUEHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUYUHY
C APYTMMH BEJIMYUHAMU;

ONMUCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SBJICHUS,
UCTIOJIb3YsI (PU3MYECKUE BEJIWYMHBI: JIaBJIEHUE Tra3a, TeMIlepaTypa, CpeaHss
KHUHETUYECKast DHEPIus Xa0THYECKOTO JBH>KECHUS MOJIEKY,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JIEUCTBUSI TEIIOBOTO
JBUTATENs; TPU ONUCAHUU MPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, WX O0003HAUYEHMS] U €JIMHUIIbI, HAXOIUTh (POPMYIIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMUMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJEKTPUYECKHME CBOMCTBA  BEIIECTBA U
ANEKTPUYECKUE SBJICHUS (MPOLECCHI), HUCIMOJIb3Ysl (PU3NUYECKHE BEJIUYUHBI:
ANEKTPUUYECKUH 3apsill, JIEKTPUUECKOE OJIE, HAPSIKEHHOCTD MOJIs, TOTEHINAI,
Pa3HOCTh NMOTEHIMAJIOB; MPU OMNUCAHUM TMPABUIBLHO TPAKTOBATH (DPU3MUYECKUI
CMBICJI HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHHUS M €JAMHMIIbI; YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYHUHY C JPYTUMHU
BEJIMYMHAMU;

aHaMu3upoBaTh  (U3MYECKHE TMPOUECChl W SABJICHMS, HUCIOJIb3Ys
(dbu3nyecKre 3aKOHBI W MPUHLMIBL 3aK0H BcemupHoro TsaroteHus, I, II u III
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs MEXAaHWYECKOM DHEpPruM, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHLHUII CYNEPIIO3UIIMU CUJ, MIPUHIIUI PABHOIPABUS
UHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETUUYECKYIO TEOPHUIO
CTPOEHMS BELIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW HIHEPIHUU
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJI ¢ a0COJIFOTHOM TeMIlepaTypoil, MepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
IPUAITOM Pa3IMyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOe
BBIPAKEHUE U yCIIOBUS (FPAHUIIbI, 00JIACTH) MPUMEHUMOCTH;



OOBSICHST, OCHOBHBIC TPUHIUIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3indaTh yCIOBHUS UX 0€30MacHOrO HCIOJIb30BAHUS
B TIOBCEITHEBHO JKU3HU;

BBITIOJTHATH IKCIIEPUMEHTBI 10 HWCCIICIOBAHHUIO (U3MUYECKUX SIBICHHUNA U
MPOIECCOB C WCIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHMU, MPH ITOM
dbopMynupoBath mpobiIeMy/3agady W THUIOTE3y Y4YEOHOTO SKCIEPUMEHTA,
CcOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHMS, MPOBOIUTH OMBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHUsS] (PU3NUCCKUX BEIUYHH,
Ipd 3TOM BBIOMpATh ONTHUMAJIBHBIA CHOCOO HM3MEpPEHHS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIEHKU MOTPEIHOCTEH U3MEPEHUIA;

UCCIICJIOBAaTh 3aBUCUMOCTH MEXIy (PU3NYSCKUMHU BEITUYMHAMU C
MCTIOJb30BAaHUEM TIPSIMBIX W3MEPEHUH, TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
buKkcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B
BHUJIe TaOIHIl U TPadUKOB, AeTaTh BBIBOABI IO PE3yIbTaTaM HCCIIEIOBAHNUS;

COOMIOIaTh MpaBmiIa OE30MacCHOTO TPy/Aa MPH MPOBEACHUN UCCIICIOBAHHIA
B paMKax y4eOHOTro SKCIEpHUMEHTa, yu4eOHO-UCCIeOBATELCKON U MPOCKTHON
ACSITENIBHOCTH  C  HWCIOJb30BAaHUEM  W3MEPHUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYAOBAHUS;

pemarh pacuéTHhIC 3aJaydl C SBHO 3aJaHHON (DHM3MUYECKON MOJIENbIo,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAM3a YCIOBUS
3aJa4i BBIOMPATHh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3UUECKHE BEIMUUHBI U
dbopMyIbl, HEOOXOUMBIC IJIs1 €€ pelIeHHsI, IPOBOAUTh PACUYEThl U OIEHUBATH
PEATBHOCTH MOTYYCHHOTO 3HAYEHUS (PU3NICCKON BETUIHHEI;

pemarthb Ka4eCTBCHHBIC 3a/1aun: BBICTPAaUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IIETIOUKY PACCYKIECHUH C OMOPO HAa M3yUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh TP pEHICHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTWH NS TIOMCKA,  CTPYKTYypHUPOBAHUSA,
UHTEPIpPETallid ¥  TPEICTaBICHHWs y4yeOHOW W HAyYHO-TIOMYJISPHON
uHPOpMAIMU, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHKOB, KPHUTUYECKU
aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

NPUBOJUTH TMPUMEPHI BKIaJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCTIOJB30BaTh TEOPETUUCCKUE 3HAHMS TI0 (PU3HUKE B MMOBCETHEBHOMN KU3HU
s obecrieueHust  0e30macHOCTH  TpU oOpamieHud ¢ npubopamMud U
TEXHUYECKUMHU YCTPONCTBAMHU, JJIsi COXPAHEHUS 3/I0POBbS U COOIIOICHUSI HOPM
HKOJIOTHUECKOTO TIOBEJICHUS B OKpPY’KAOIIEH Cpe/ie;

paboTaTh B TpYyIIEe C BBINOJHEHHEM pAa3IMYHBIX COIUATBHBIX POJIEH,
TUTAaHUPOBaTh PabOTy TPYMIBI, PAMOHATBHO PACIPEACTATh OO0S3aHHOCTH M
TUTAHUPOBATh  JIEATENBHOCTh B HECTAHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OLICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMoi MPoOIEeMBI.

K xonmy oOyuenuss B 11 kjaccenpenMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCST YMEHU:

JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B MPAKTUYECKON NEATEIBHOCTH JIFOJIEH, IIETOCTHOCTh M €TUHCTBO
bu3HUeCcKoil KapTUHBI MHPA,;



YUUTHIBATh TPAHUIIBI NMPUMEHEHHS M3YyYEHHBIX (PU3NYECKUX MOJENei:
TOYEUHBbIH DSJEKTPUYECKUN 3apsill, Jyd CBETa, TOYEUHbIH HCTOYHUK CBETA,
sliepHasi MOJEJIb aToMa, HYKJIOHHAs MOJIeJb aTOMHOTO sJipa NpH pPElIeHUU
bu3nUeckux 3a1ay;

pacno3HaBath (hU3MUECKUE SABJICHUS (MpoLecchl) U OOBACHATHL UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKA W KBAHTOBOM (DU3HMKHU: DIIEKTpHUUECKas
IPOBOJUMOCTbh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA,
B3aMMOJICUCTBHE  MarHUTOB, JJEKTPOMArHUTHAs  MHAYKIUS, JeicTBUE
MarHUTHOTO TMOJsl HAa TPOBOJHUK C TOKOM U ABWXKYIIUHCA 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUSI U BOJIHBI, MPSMOJIMHENHOE pacnpocTpaHEeHue
CBETa, OTPAXKEHHE, MpeoMIIeHHEe, UHTepepeHIns, AMPPaAKIU U TOJISIpU3AIUSI
CBeTa, nucnepcus cBeta, potodniekrpudeckuit agpdext (hororddekr), cBeToBOE
JaBJI€HUE, BO3HUKHOBEHME JIMHEMYaTOro CHEKTpa aroMa  BOJAOPO/JA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTUBHOCTb;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA BELIECTBA (IJIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJNEKTPUYECKYI0  MPOBOAMUMOCTb  Pa3jIUYHBIX  Cpel) U
ANIEKTPOMATHUTHBIE SIBJICHUS (MPOLECCHI), UCIIONB3YsI (PU3MUECKUE BEIMYUHBIL:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUMAJIOB, JJIEKTPOABMXKYIlas cuiia, padora
TOKa, MHAYKLIMS MarHUTHOro moiisg, cuia Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYIIKH, SHEPTHsl JJIEKTPUUECKOr0 M MArHUTHOTO TOJIEH,
NEepHOJ U YacToTa KoseOaHui B Koyie0aTeIbHOM KOHTYpE, 3aps/l U cuja TOKa B
npolecce TapMOHUYECKUMX  AJIEKTPOMArHUTHBIX — KojiebaHuii, (okycHoe
PACCTOSIHUE M ONTUYECKas CUJjia JIMH3bI, IPU OMUCAHUU MPaBUIILHO TPAKTOBATH
($U3MYECKUN CMBICI HCIONb3YEMBIX BEJIMYUH, MX OOO3HAYECHHS M €IUHMUIIbI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (DU3UYECKYIO BEJIMYMHY C
JIPYTUMU BEJIMYUHAMU;

OMKCHIBATh H3YYEHHBbIE KBAHTOBBIC SIBJICHUS U TPOIECChI, HCIOJb3Ys
(du3nUecKue BETUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJTMHA BOJIHBI U
4acToTa CBETa, SHEPTusi U UMMYJIbC (POTOHA, MEpPUOJ ToJIypachana, dHEprus
CBSA3U ATOMHBIX Sfep, MPU ONHUCAHUM TPABWIBHO TPAKTOBaTh (U3UYECKUI
CMBICJI HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EJAUHMIIbI, YKa3bIBaTh
(dbopMysbl, CBA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYHUHY C JPYTUMHU
BEJIMYMHAMU, BBIUYUCIISATH 3HaUYeHUE (DU3NUECKOIN BETMYUHBI;

aHaMu3upoBaTh  (U3MYECKHE MPOUECChl U SBJICHMS, HUCIOJIb3Ys
¢du3nUecKue 3aKOHbl U MPUHIMIMBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOTO U
napaJijieIbHOTO COEAMHEHUs TPOBOAHUKOB, 3akoH Jlxoyns—Jlenna, 3akoH
ANEKTPOMATHUTHON WHAYKIMU, 3aKOH MPSIMOJUHEHHOTO pacnpoCTpaHEHUs
CBETAa, 3aKOHbl OTPAXEHWUS CBETAa, 3aKOHbI MPEJOMIICHHSI CBETA, ypaBHEHUE
OiinmrenHa st GoTodddexra, 3aK0OH COXpaHEHHS YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHMs AJIEKTPUUECKOro 3apsija, 3aKOH COXpaHEHUSs
MacCOBOTO YMCIIA, MOCTYyJaThl bopa, 3aKOH paAMoaKTUBHOIO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIIOBUS (FPAHUIIbI, 00JACTH) MPUMEHUMOCTH;

OMpeNeNsaTh HampaBleHWE BEKTOpa WHIYKUUM MArHUTHOTO  IOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHiia;

CTPOUTh M OINHUCHIBATH M300pa’K€HUE, CO3/1aBAEMOE€ IJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKHUX SIBICHUHA U
IIPOLIECCOB C MCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBaTh mpoOiemMy/3ajayy M TUIOTE3Y YYEOHOro HKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOIUTH OMBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPEHUS] (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAJIBHBIA CHOCOO HM3MEpPEHHS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIEHKU MOTPEITHOCTEeH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTU (PU3UYECKMX BEIUYMH C HCIIOJIb30BAHUEM
NpSMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUpPOBATH
pe3yNIbTaThl IOJYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIIMYMH B BUC TAOIUI[ U
rpaduKoB, JeNaTh BBIBOBI IO PE3YJIbTaTaM UCCIICIOBAHHUS;

COOIOIaTh MpaBMiIa OE30MaCHOTO TPyAa MPH MPOBEIACHUN UCCIICIOBAHHIA
B paMKax y4eOHOTro 3KCIEpHUMEHTa, yueOHO-UCCIeOBATEILCKON U MPOCKTHON
JCSITENIBHOCTH  C  HWCIOJb30BAaHUEM  W3MEPHUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYAOBAHUS;

pemarh pacuéTHhIC 3aJaydl C SBHO 3aJaHHON (DM3MUYECKON MOJIENbIo,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHAM3a YCIOBUS
3aa4i BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3UUECKHE BEIMYUHBI U
dbopMyIbl, HEOOXOUMBIC IJIs1 €€ pelIeHHs], TIPOBOJAUTh PAacUYEThl U OIEHUBATH
PEATBHOCTH MOTYYCHHOTO 3HAYEHUS (PU3NICCKON BETUIHHEI;

pemiathb Ka4eCTBCHHBIC 3a/1aun: BBICTPAUBATh JIOTUYECKH
HETPOTHUBOPEUYMBYIO IIETIOUKY PACCYKIEHUN C ONOPO HAa M3yUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCTIONB30BaTh  TPU  pEHICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTWH NS TIOMCKa,  CTPYKTYypHUPOBAHUSA,
MHTEPIpPETallid ¥  TPEICTaBICHHWs y4eOHOW W HAyYHO-TIOMYJISPHON
uHPOpMAIMU, TIONYYECHHOW W3 PA3IUYHBIX HMCTOYHHKOB, KPHUTUYECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(OPMAIIHIO;

OOBSICHATh TPHUHIMIIBI JACUCTBHS MAIllMH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pas3nnyaTh YCIOBUS WX O€30MacHOTO UCIOJIb30BaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPHI BKIAJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCTIOJB30BaTh TEOPETUUCCKUE 3HAHMS TI0 (PU3HKE B MMOBCETHEBHOMN KU3HU
s obecrieueHusi  0e30macHOCTH  Tpu oOpamieHud ¢ npubopamMud U
TEXHHUYECKUMHU YCTPONCTBAMHU, JJIsi COXPAHEHUS 3/I0POBbS U COOIIOICHUSI HOPM
HKOJIOTHUECKOTO TIOBEJICHUS B OKPY’KAOIIEH Cpe/e;

paboTaTh B TpYIIE C BBINOJHEHHEM pa3IMYHBIX COIMATBHBIX POJIEH,
TUTAaHUPOBaTh PabOTy TPYMIBI, PAIMOHATBHO PACIPEACTATh OO0S3aHHOCTH M
IUTAaHUPOBAaTh  JIEATENBHOCTh B HECTAaHAAPTHBIX CHUTYaIUAX, aJIeKBaTHO
OLICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMoi IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMmeHoBaHMe Kosun4yecTBo 4acoB
Ne JIeKTPOHHBIe (M (POBbIE)
Pa3acjioB U TEM KonTtpoabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
nporpamMmsbl padoTshI padoTshI
Paznen 1.OU3UKA U METO/Ibl HAYUYHOTI'O ITO3HAHUS
L1 ®du3nKa 1 METOJIBI 5 Bbubmmoreka [JOK
’ HAYYHOTO TIO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21| Kumevarika > https://m.edsoo.ru/7t41bf72
bu6mmoreka [IOK
22 | Amnamika 7 https:/m.edsoo.ru/7f41bf72
3aKOHBI
)3 COXDAHCHIS B 6 { { bubmuoteka [JOK
' P https:/m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Paznen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 { bubmmoreka [JOK
’ KHHETHYECKON https://m.edsoo.ru/7f41bf72

TEOpHH




39 OCHOBBI 10 bubmuorexa [JOK
’ TEPMOTUHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bubmuorexa [JOK
' BemectBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MepPeX0/Ibl
Hroro no pazneny 24

Pazgen 4.9JIEKTPOAUHAMUKA

4.1 DJIEKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
49 AIIEKTPUYECKUM TOK. 12 bubanorexka [HOK
Toku B pa3IM4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KIIACC

HauMeHoBaHHe KoanuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (ppOBbIE)
Pa3ie/ioB U TeEM KonTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
nporpamMmbl padoTshI padoTshI
Paznen 1.DJIEKTPOJIUHAMUKA
MarnutHoe 110J1€e.
1.1 DJIeKTpOMarHuTHas 11 1 3 bubmmorexa IOK
’ p https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSI U BOJIHbBI
Mexanuueckue u
2.1 SJIIEKTPOMArHUTHELIE 9 1 buGnnorexa [IOK
) p https://m.edsoo.ru/7f41c97¢c
KOJIeOaHUsA
MexaHuueckue 1
2.2 SJIIEKTPOMArHUTHELIE 5 1 buGnnorexa [IOK
) p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubmunoreka LIOK
2.3 O
fITHKa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIELIHAIbHOM
TEOpUHr
OTHOCUTEJIBHOCTHA

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




Hroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
41 DJeMeHThl KBAaHTOBOM 6 bubnuoteka [JOK
' ONTHKU https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 AToMHO® 27O > https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15
Paznen S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
51 DJIeMEHTHI aCTPOHOMUU . 1 bubmmoreka [JOK
’ 1 acTpoPpu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3nen 6.0BOBIIAIOIIEE IOBTOPEHUE
6.1 O6o6maromee 4 bubnuoteka [JOK
’ MOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne Kosmn4yecTBo 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHblie IMpakTHyeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
/ padoThI padoTHI
pecypchbl
n
duznka — HayKa o MPUPO/IE. bu6nuoreka [JOK
1 Hayunsle MeTOABI TO3HAHUS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIOIIero Mupa 2
Pons 1 MecTo Gusuku B
dbopmupoBaHUU
. . but6moreka [IOK
COBpEMEHHOW Hay4YHOU
2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUDA, B p
MPAKTUYECKON AESITeTbHOCTU a
JIronen
MexaHH4ecKoe ABUKEHHUE.
OTHOCHUTENBHOCTh bubmuoreka [{OK
3 MEXAaHUYECKOTO JBUKEHUS. 1 https://m.edsoo.ru/ff0c350
[epemernenue, CKOPOCTH, 8
YCKOpEHHe
but6mmoreka [IOK
PaBHOMEpHOE .
4 N 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEWHOE ABUKCHUE 0
5 PaBHOyCKOpeHHOE 1 Bu6muotexa [JOK
MPAMOJIMHETHOE JBUKECHHUE https://m.edsoo.ru/ff0c372




€

CBO0OOIHOE TTaCHUE.

but6mmoreka [IOK

6 VYckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39¢
TTaJICHUS c
KpuBonuHeliHOE 1BUXKEHHE. bubnuorexa [IOK
7 JIBr>KeHHE MaTepUaIbHON https://m.edsoo.ru/ffOc3ad
TOYKH TI0 OKPYKHOCTH a
[IpuHUKIT OTHOCUTENIBHOCTH
bu6mmoreka [IOK
lNanunes. MuepuuanbHble .
8 . https://m.edsoo.ru/ff0c3be
cucreMsl orcyera. [lepBbii g
3akoH HproToHna B
Macca rena. Cuna. [lpunuun
. bu6mmoreka [IOK
cynepno3unuu cui. Bropoit )
9 https://m.edsoo.ru/ff0c3be
3akoH HprotoHa s g
MaTepruaIbHON TOYKH B
. bubmunoreka LIOK
Tpertuii 3akon HerotoHa st
10 https://m.edsoo.ru/ff0c3be
MaTepUaTbHBIX TOYEK g
3aKOH BCEMUPHOTO
bu6mmoreka [IOK
Tsirotenus. Cuiia TsSHKECTH. .
11 https://m.edsoo.ru/ff0c3d0
[IepBas kocmuyeckas 0
CKOpPOCTh B
bubmunoreka LIOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena g
bubmuoreka [{OK
13 | Cuna tpenus. Koadpdumment nommorexa I

https://m.edsoo.ru/ff0c3{76




Tpenus. Cuina
COMPOTHUBIICHUS MTPU
JBUKEHHUH TeNa B AKUIAKOCTU
WM Ta3e

ITocrynarensHoe 1
BpallaTresibHOE JIBUKEHUE
aOCOTIOTHO TBEPIOTO Tea.

but6mmoreka [IOK

14 https://m.edsoo.ru/ff0c41a
MowmenTt cuibl. [liieqo cumsl. p
VYcnoBus paBHOBECHS B
TBEPJIOTO Tena
Nmnynbe maTepuanbHOU
TOYKH, CUCTEMBI
bubmunoreka LIOK
MaTepualbHbIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3akoH p
COXpaHCHHUS UMITYJIbCa. B
PeaktuBHOE NBHXKEHUE
Pabora 1 MOIITHOCTH CHUJIBL.
Kunernueckas sneprus bubmmoreka [JOK
16 | MmarepuanbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 00 U3MEHEHUH 2
KMHETUYECKOU DHEPIUU
[ToreHumanbHas 3HEPrUsl.
IToTreHumanbHas SHEpPIrust
ynpyro n1eopMUpOBaHHOM bubmorexa [IOK
17 https://m.edsoo.ru/ff0c461

npyxuHbl. [loTeHIInanpHas
SHEPrus Tena BOIU3H
MOBEPXHOCTH 3E€MJIU

a




18

IToTennuanbHbIe U
HEIOTCHIIUAIBHBIC CHJIEL.
CBs13b pabOTHI
HEIIOTEHIINAIBLHBIX CHII C
H3MEHEHHEM MEXaHUYECKOMN
SHEPIUU CUCTEMBI TeN. 3aKOH
COXpaHEHUS MEXaHUYECKOU
SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478
C

19

JlabopaTtopHnas pabora
«Hccnenosanue cBsa3u
paboThI CUITBI C U3MEHEHHEM
MEXaHUYECKOU YHEPTUHU Tesa
Ha MIpUMEpPEe PaCTKEHUS
PE3UHOBOIO KI'yTa»

20

KonrponsHast pabora no
teme «Kunemaruka.
Jlunamuka. 3akOHbI
COXPAHCHHUS B MEXaHHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOU
teopuu. bpoyHoBCcKOE
nskenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapakrep JBUKEHUS U
B3aMMOJJCUCTBUS YAaCTHI]
BelecTBa. Moaenu
CTPOEHUS Ia30B, XKUIKOCTEU
W TBEPJIBIX TEI




23

Macca MoJIeKy!I.
KonuuectBo BeriecTna.
[Tocrosnnas ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u e€
usmepenue. [lkana
temnepatyp Llenbcus

25

WUneanbusrii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoiroTHas TeMIiepaTypa
KaK Mepa cpeHen
KMHETUYECKOU SHEPrUu
JBUKEHMSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

but6moreka [IOK
https://m.edsoo.ru/ff0c511
€

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

28

JlaGopatopHnast pabora
«HccnenoBanue
3aBUCUMOCTH MEXKIY
napaMeTpamMH COCTOSTHUS
Pa3peKEHHOTO ra3a»

29

N3onporieccel B neanbHOM
rase u ux rpaguueckoe
npeaACTaBJICHUC

bu6moreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BuyrpeHnHss sHeprus

bubmunoreka LIOK




TEPMOJAUHAMHUYECKOMN
CUCTEMBI U CIIOCOObI ¢
n3MeHenus. KonnuectBo
TEITIOTHI U paboTa.
Buytpennsis sneprus
OJIHOATOMHOTO HJI€aTbHOTO

https://m.edsoo.ru/ff0c595
2

raza
but6mmoreka [IOK
31 | Bwuasl Temionepenaun https://m.edsoo.ru/ff0c5c3
6
VnenpHast TEMII0EMKOCTE
BemiecTBa. KomnaecTBo bubmunoreka LIOK
32 TEIUIOTHI TIPU https://m.edsoo.ru/ff0c5¢c3
TerIonepeaaye. 6
AnuabaTHbIN mporiece
[TepBblii 3aKk0H
13 TEPMOJIMHAMUKH U €r0 bu6muoreka [IOK
MIPUMEHEHUE K https://m.edsoo.ru/ffOcSefc
U30IpoIeccam
HeobOpartumocTs miporieccon bubmuoreka [{OK
34 | B npupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJIUHAMHUKHI 0
. but6mmoreka [IOK
[Ipunnyn gevictus u KIT
35 PHHL . A A https://m.edsoo.ru/ff0c600
TEIIOBOM MalllMHbBI X
36 | Iluxn Kapuo u ero KII/]
37 | DOkonoruyeckue mpoodIEeMbl




TCILNIOSHCPTCTUKU

O06o0maromuii ypok bubmmoreka LIOK
38 | «MomnekymsipHas pu3HKa. https://m.edso0.ru/ff0c693
OCHOBBI TEPMOAMHAMUKH » 8
Kontponbnas padota mo
bubmmoreka LIOK
Teme «MoJekysipHas
39 https://m.edsoo.ru/ffOc6a5
¢usnka. OCHOBBI 0
TEPMOTUHAMUKH » =
[TapooOpazoBanue u bubmmoreka [JOK
40 | xonpaeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHUIICHUE 6
AOcomoTHAs 1 bubmmoreka LIOK
41 OTHOCHTEJIbHAS BJIAYKHOCTh https://m.edsoo.ru/ffO0c64d
BO31yxa. HachlleHHBbII map 8
TBépmnoe Teno.
Kpucrannmueckue u
amopHbIe Tena.
42 AHI/II:(lzT Onusl CBOMCTB Bubmmorexa [IOK
P https://m.edsoo.ru/ff0c65f0
Kpuctaios. XKuakue
kpuctayasl. CoBpeMEHHbIE
Marepuabl
[InaBnenue u
but6mmoreka [IOK
KpUCTAJUIM3anHus. Y eabHas
43 https://m.edso0.ru/ff0c670
TEIUIOTA TUIABIICHUS. 3
Cybnumarus -
44 | VYpaBHEHHUE TEIIOBOrO bubmmoreka [JOK




Oaimanca

https://m.edsoo.ru/ff0c682
0

DnexTpuszanus Teil.
Dnextpuyeckuii 3apsa. [Ia

but6mmoreka [IOK

45 https://m.edsoo.ru/ff0c6bc
BUJIA DIIEKTPUIECKHIX .
3apsa0B -
[IpoBOIHUKHU, TUATEKTPUKH
but6mmoreka [IOK
1 TIOJTyTIPOBOJHUKHU. 3aKOH .
46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS JIEKTPUUYECKOTO .
3apsiaa c
B3aumoneiictBue 3apsaos. bu6nuoreka [IOK
47 | 3axon Kynona. Toueunstii https://m.edsoo.ru/ffOc6ee
AIICKTPUICCKUIA 3apsijT 4
Hanpspok€aHocTh
AIEKTPUYECKOTO TMOJISL.
48 | IlpuHuun cyneprno3uiuu bubmmorexa LHOK
DHFIHTL CYTICPHOsHT https://m.edsoo.ru/f0c6df2
ANEKTPUUECKUX TOJIEH.
JInHnK HanpsKEHHOCTH
PaGora cun
49 3IEKTPOCTATUUECKOTO MOJISI. bubmmoreka [JOK
[Torenmman. PasHocts https://m.edsoo.ru/ff0c6f00
MTOTEHIIUAJIOB
[IpoBOIHMKY U AUDIIEKTPUKHU
bu6moreka [IOK
B 3JIEKTPOCTATHYECKOM MOJIE. .
50 https://m.edsoo.ru/ff0c701

JuanekTpudeckas
MIPOHHUIIAEMOCTh

8




51

DIEKTPOEMKOCTb.
Kongencarop

bubmunoreka LIOK
https://m.edsoo.ru/ffOc712
6

52

DNEKTPOEMKOCTD MIIOCKOTIO
KOHJIEHCATOpa. DHEeprus
3apsHKEHHOI0 KOHAEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaboparopHas pabora
"N3mepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpunMn nercTBus u
MIPUMEHEHHE
KOH/JIEHCATOPOB,
KOIMMPOBAJIBLHOTO amnmnapara,
CTPYWHOTO MPUHTEPA.
DJIeKTpoCcTaTUYeCKas
3aIuUTa. 3a3eMJICHUE
AIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK,
YCIIOBHSI €TO
CYIIIECTBOBAHUSI.
ITocTosunbi TOK. CHuna
Toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma
JUTSl y4acTKa Lenu

56

IlocenoBarenbHOE,
napajuieJIbHOE, CMEIIaHHOE

0.5

but6moreka [IOK
https://m.edsoo.ru/ff0c74f0




COCTMHEHHE MPOBOTHUKOB.
Jlaboparopnas pabota
«M3yueHne cMenaHHoro
COEIMHEHUS PE3UCTOPOB»

57

Pabora 1 MoIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa 11st MOJTHOM
(3aMKHYTO) 3JIEKTPUYECKON
uenu. Koporkoe 3ambIkaHue.
JlabopaTopHnas pabora
«M3mepenue D/1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae
0

59

DIIEKTPOHHAs MPOBOANMOCTD
TBEPJBIX METAILIOB.
3aBUCHUMOCTh
COMPOTHUBIICHUS METAJIJIOB OT
TEeMIIepaTyphl.
CBepxnpoBOIUMOCTb

60

DJIEKTPUYECKUI TOK B
Bakyyme. CBolicTBa
AJEKTPOHHBIX ITyYKOB

61

[TonynpoBogHUKH, UX
coOCTBEHHAs ¥ TIPUMECHAs
MIPOBOIUMOCTb.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc84a
e




CaolicTBap—n-nepexo/a.
[TonynpoBOAHUKOBBIE
PUOOPHI

DNEeKTpUUYECKUN TOK B
pacTBopax U pacriaBax

but6mmoreka [IOK

62 | DSIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82b
DIIEKTPOIUTHYECKAS a
JIyccounanus. JIeKTPOIU3
DNEKTpUUECKUM TOK B ra3ax.
. but6mmoreka [IOK
CamocTosTenbHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSATEIbHBIN Pa3psl. .
Momnnus. [lnazma -
DneKkTpudecKue npudopsl U
YCTPOMCTBA U UX
64 | mnpakTHYecKoe MpUMEHEHHE bubmmorexa LIOK
p P ’ https://m.edsoo.ru/ffO0c86fc
[IpaBuna TeXHUKHN
0€30MacHOCTH
. bubmuoreka [{OK
O6o0maromuit ypox ! ]
65 https://m.edsoo.ru/ff0c88b
«DJIEKTPOIMHAMUKA» .
KonrponbHast pabora no
TeMe «DJIEeKTPOCTaTHKA. bu6nuoreka [JOK
66 | IlocTOSHHBIN ITEKTPUUECKHI https://m.edsoo.ru/ff0c8a8
TOK. TOKHM B pa3inu4HbIX a
cpeaax»
67 PesepBHbIii ypoK. bubmmoreka [JOK

Kontponbnas padota mo

https://m.edsoo.ru/ff0c8cS5




Teme "DIeKTpoanHaMuKa" 6
Pese 1 YPOK.
68 OGog BI:I);H }Iilpﬁ ; OK 110 1 bubmorexa [IOK
[HAroLH yp https://m.edsoo.ru/ffO0c8f6¢
Temam 10 kitacca
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KIIACC

Ne KoanuecTBo yacos
DJIEKTPOHHBIE
Hara uudgposbie
n | Tema ypoka KonTpoJbHbIe IIpakTHYeckue
Bcero HU3yYCHUS o0pa3oBaTte/ibHbIE
/ padoThI padoThI
pecypchl
n
[TocTostHHBIE MATHUTHI U X
B3aWMO/ICICTBHUE.
bu6mmoreka [IOK
MarnautHoe nosie. Bektop .
N 1 https://m.edsoo.ru/ff0c977
MarHuTHOM UHIYKIIVH. 2
JIvHMM MarHuTHOM B
WHIYKIUN
MaruauTHoe nose
) MIPOBOJIHUKA C TOKOM. OTIBIT { bubmmoreka [JOK
Opcrena. Bzaumopeiicteue https://m.edsoo.ru/ff0c98fe
IIPOBOJIHUKOB C TOKOM
JlaGoparopHas paboTa
3 W3yueHrne MarHuTHOTro 1 1 bubmmorexa HOK
«
ya https://m.edsoo.ru/ff0c98fe
MIOJISI KaTYILIKU C TOKOM»
JleficTBEe MarHUTHOTO TIOJIsS
Ha MIPOBOJIHUK C TOKOM.
Cuna Ammepa.
Bbu6nmmoreka [JOK
4 JlaGopaTtopHnast pabota 1 1 )
. https://m.edsoo.ru/ff0c9ac0
«HccmenoBanye nelcTBUS
MIOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM>»




JleicTBME MarHuTHOTO MOJISt
Ha JABUKYILYIOCS
3apspKeHHYI0 yactully. Cuna
Jlopenma. PaGoTa cubl
Jlopenua

Bbubnmmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
uHaykmus. [lorok BekTopa
MarHuTHOW uHAYyKIuu. I/(C
WHIYKIUU. 3aKOH
3JIEKTPOMArHUTHON
nHaykuuu Papanes

JlaGopaTtopHnast pabota
«MccienoBanue IBICHUA
3JIEKTPOMArHUTHOM
AHIYKLAN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIIeHME
camounaykuuu. IJ1C
CaMOUHAYKIIUH. DHEPTrusi
MarHUTHOTO TOJIsI KaTYyIIKH
C TOKOM.
DIIEKTPOMarHuTHOE IOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTaa u
HX IPUMEHEHHUE:!
IIOCTOSAHHBIC MAardHUThI,
OJICKTPOMArHUTHI,
QJICKTPOABUTATCIIb,
YCKOPHUTENH 3IE€MEHTaPHbBIX




YacTHULl, UHAYKIHUOHHAs
nedn

10

Ob6o06maromuit ypox
«MarHuTtHoe 1oJIe.
DneKTpOMarHuTHas
UHTYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabota o
TeMe «MarauTHoe 1oJie.
DneKTpOMarHuTHas
UHTYKIUS»

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

12

CB00OoIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
KoyieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpaiienue sHepruu

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue
3aBHCUMOCTH TEpHOa
MaJIbIX KoJebaHuil rpy3a Ha
HUTH OT JJIUHBI HUTH U
Macchl Tpy3a»

14

KoneGarenbHbIl KOHTYD.
CBoOogubIE
3JICKTPOMArHUTHBIC
KOJIeOaHUs B NAE€aIbHOM
KOJIeOaTeIbHOM KOHTYDE.
AHaNOTUs MEXY

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcb82
0




MCXAaHNYCCKUMHU U
BHCKTpOMaFHI/ITHBIMI/I
KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTUU B
HIeaILHOM KOJIe0aTEILHOM
KOHTYpE

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

16

IIpencrasnenue o
3aTyXalIIUX KOJICOAHHSIX.
BriHyX1CHHBIE
MeXaHNYEeCKHE KoJieOaHus.
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMArHUTHBIC
KoJIcOaHHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb8
6

17

[lepeMeHHBIN TOK.
CunyconganbHbIN
MIEPEMEHHBIN TOK.
MourHoCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICUCTBYIOLIEE 3HAUEHUE
CHUJIBI TOKA U HAIPSKEHUS

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmarop.
IIpousBoacTso, nepenaya u
norpedieHue
3JIEKTPUYECKON SJHEPTUU

19

VYcerpolictBo u
MPaKTUYECKOE MPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3JIEKTPUYECKOT0 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JTIUHUU
aJIeKTponepead

20

DKOJIOTUYECKNE PUCKH TTPU
MIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCIIOJIb30BaHUS
JIIEKTPOIHEPTHH B
IIOBCEIHEBHOU KU3HU

21

Mexannueckue BOJIHBI,
YCIIOBHSI paclpOCTPaHEHHUS.
[Tepuon. Cxopocthb
pacrpoCTpaHEHHUs U IJINHA
BOJIHBL [lonepeunsie u
MPOJIOJIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

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

23

DNEeKTpOMarHUTHbIE BOJIHBI,
MX CBOWCTBA U CKOPOCT.
[Ikana 31eKTPOMarHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIIUTIBI paIuOCBS3U U
TeneBuaeHus. Pazsurtue
CPEJICTB CBSI3H.
Pagnonmoxamnus




KontponsHas pabora

Bbubnmmoreka [JOK

25
«KonebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
pacrpoCTpaHCHUE CBETA B Bubnuoteka L{OK

26 OJIHOPOJIHOM CcpeJie. https://m.edsoo.ru/ff0cd35
TodeuHbIii KCTOYHHK CBETA. 0
JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI

y7 | OTP@KEHHA CBETA. bubmmoreka [JOK
[MocTpoenue nzodpakeHuit https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKaje
IIpenomnenue caera.
[Tonnoe BHyTpeHHEe

28 | orpaxenue. [IpenenbHblil bubmmorexa LHOK

https://m.edsoo.ru/ff0cd7{f6

yTOJI TOJIHOTO BHYTPEHHETO
OTpakKeHUS
JlaboparopHas pabota

29 «I/IsMI;peHI;e n(FKasaTeJm bubmmorexa LOK

https://m.edsoo.ru/ff0cd67a

MPENOMIICHUS CTEKIa»
JIunsel. [Toctpoenue

30 U300pakeHMii B JIMH3E. bubmmoreka [IOK
®opmylia TOHKOH JTMH3BI. https://m.edsoo.ru/ffOcddle
VBennueHue JTMH3bI
JlaGoparophas paboTa

31 «HcenemoBanue cBOHCTB

M300paKCHUH B JIMH3AX»




Hucniepcus ceera.
CI10KHBII cocTaB 0eJIoro

32 | cBera. lIBert. JJaGoparopHas
pabora «Habmronenue
JUCTIEPCUU CBETa»
HuTepdepenuus ceera.
pdep bubmuorexa [JOK
33 | Judpaxmus cera.
. https://m.edsoo.ru/ffO0ced22
Hudpakaronnas pemerka
34 [TonepeyHocTh CBETOBBIX bubnmoreka [IOK
BOJH. [lonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npuOOpsI U
35 | ycTpoiicTBa U YCIOBUS UX
0€3011acCHOTr0 MPUMEHEHUS
I'paHuIlbl MPUMEHUMOCTH
36 KJIACCUYECKOU MEXAHUKU. bubmuorexa [JOK
[Tocrynarsl cienuanbsHON https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTH
OTHOCUTENBHOCTD
37 OJHOBPEMEHHOCTH. bubnnorexka [HOK
3amesieHre BpEMEHU U https://m.edsoo.ru/ff0cfa4?2
COKpAIIIEHUE JITTHHBI
OHeprus U UMIYIbC
o PEAATUBUCTCKON YaCTHUIBL. bubnuoreka [IOK
CBs13b Macchl ¢ dHEpruen u https://m.edsoo.ru/ff0cfc68
UMITYJTBECOM. DHEPTHUS TTOKOS
39 | KontponbHas paboTa bubmmoreka [JOK




«Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH»

https://m.edsoo.ru/ffOct6f0

®otonsl. opmyia [1naHka.

bu6mmoreka [IOK

40
DHeprus ¥ UMNyJabC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHNE Eu6 1OK
noIMoTeKa
41 orodddekra. O A.T.
pororppexr TRHTRT https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbI poTodddexTa.
d uq)q) N bubmuorexa [JOK
YpaBHeHue DUHIITEIHA 151
42 https://m.edsoo.ru/ff0d015
doroapdekra. «Kpacnas .
rpanuia» Gorosdgexra -
[aBnenue ceera. Oneitsl I1. bubmmoreka [JOK
43 H. JIebenesna. https://m.edsoo.ru/ff0d04a
XUMUUECKOEIEUCTBIE CBETA 6
TexHuueckue ycTpoicTaa u
MPaKTUYECKOe TPUMEHEHHUE:
44 doTorieMeHT, POTONATUHK,
coJHeyHast Oarapes,
CBETOIHOI
Pemienue 3aga4 1mo teme Bbu6nmmoreka [JOK
45 «DIeMeHThI KBAHTOBOU https://m.edso0.ru/ff0d030
ONTUKU» 2
Monens atoma TomcoHa. Bbubnmuoreka [JOK
46 | Omnbrter Pesepdopnaa mo https://m.edsoo.ru/ff0d091

PACCCAHUIO O-4aCTHUL.

a




[Inanerapnas Mozeb aToMa

47

ITocrynarsr bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3ny4yenue u noriomeHue
($OTOHOB MpU TIEpexo/Ie
aToOMa C OJJHOTO YPOBHS
SHEpPruu Ha Apyrou. Buael
CIIEKTPOB

Bbubnmmoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBBIECBOIICTBA YaCTHII.
Bonnsl ne bpoitns.
KopnyckynsapHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYXJIEHHOE U3Ty4YCHHE

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OTKphITHE
paaroakTUBHOCTH. OTBITHI
Pezepdopna o
OTIpE/IeNIEHUIO COCTaBa
PaAMOAKTUBHOIO U3TyUYCHHS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-,
raMma-mu3JrydeHus. Biousaue
PaIMOAKTUBHOCTH Ha
JKUBBIC OpTraHU3MBbI

52

OTKpBITHE TPOTOHA U
HeWlTpoHa. M30Tombl.
Anbda-pacnas.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0d116
2




l'amma-n3nyuenue

53

OHeprusi CBA3U HyKJIOHOB B
sape. SlnepHble peakuuu.
SInepHslil peakTop.
[IpoGieMbl, TepPCIIEKTHBHI,
HKOJIOTMYECKHUE ACTIEKTHI
SIEPHOW SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135

6

54

DNeMEeHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.
MeTtonab! HAOTIOMEHUS U
peructpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrsriit cTon
«DyHaaMEHTaTbLHBIEB3aAMO
nercrBud. EnUHCTBO
¢u3nUeckoil KapTUHBI
MUpa»

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Bé3qH0r0HEOA.
Co3zBe3nus, sspkue 3BE3/bI,
IUIAHETHI, UX BUIUMOE
nemkenne. ConneuHast
cHCTEMA

56

Comnnne. Conneynas
aKTUBHOCTb. MIcTOUHMK
sHeprun CoJiHIA U 3BE3]

57

3BE30bI, X OCHOBHEIE
XapaKTEPUCTHUKHU.




3BE3NBITIIABHOM
MOCIIEA0BATCIILHOCTH.
BuyTpenunee crpoenue
3B&311. COBpEMEHHBIE
MIPEJICTABICHUS O
MIPOUCXOXKICHHH 1
ooy CoJIHIA U 3BE3]T

58

Mueunsiit [lyte — Hama
I'amakxtuka. Ilomoxkenue u
nemxenne CoiHIa B
TI"anaktuke. I'amakTuky.
UYépHuble ObIPHI B sApax
raJlakTHK

59

Bcenennas. Pa3z6eranue
rajaktuk. Teopus
Bbousbiioro B3psiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie npo6iaembl
aCTPOHOMHH

61

KonTtposbHas padota
«2JE€MEHTBI aCTPOHOMUH U
acTpou3uKm»

62

O6o06matromuii ypok. Posb
(GU3UKY U aCTPOHOMHUU B
3KOHOMHUYECKOMU,
TEXHOJIOTHYECKOMH,




COLIMAJIbHON U 3TUYUECKOU
cdepax AesaTeTbHOCTH
qeJIoBeKa

63

Ob6o6maromuit ypok. Posb
U MeCTO (PM3UKU U
aCTPOHOMHH B
COBPEMEHHOM HAay4YHOI
KapTHHE MHpa

64

Ob6o6maromuit ypok. Posb
¢du3nveckoit Teopun B
dbopMHupOBaHUH
MPEJCTaBICHUN O
(bU3UYECKON KapTHHE MUpPa

65

Ob6o06maromuit ypok. Mecto
(bU3HUIECKON KapTUHBI MUPa
B 0011IeM psTY
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTaBICHUN O
npupoze

66

Pe3epBHBII ypOK.
MarnuTHoe nosie.
DJIeKTpOMarHuTHas
AHIYKLHS

67

Pe3epBHblii ypok. OnTuka.
OCHOBEI cnelMaILHOMN
TEOPHH OTHOCUTEIIHHOCTH




Pesepnblit ypok. KBanrosas

bu6mmoreka [IOK

68 dusnka. DIeMeHTHI 1 https://m.edsoo.ru/ff0d178
ACTPOHOMHH U acTPODHUUKU 4
OBHIEE KOJIMYECTBO 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

» ®usuka, 10 knace/ Msxumes I'.41., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkuinonepHoe oomiecTBo «M31aTenscTBo
«IIpocsenieHue»

» ®usuka, 11 knacc/ Msikuies I'.JI., byxosues b.b., Hapyrun B.M. nonx
penakmueit [TapdpentreBoit H.A., AkuinonepHoe oomiecTBo «M31aTenscTBo

«IIpocsenieHue»

METOANUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
«Coopuuk 3amad o ¢usnke» A.Il.PpiMkeBud, [1.A.PriMkeBru. MockBa
«[Ipocsemenue» 2010 r.

«Kontponbubie paboTel no ¢pusmuke 10-11 kinace». A.E.Mapon, E.A.MapoH.
«IIpocsemenue» 2011 r.

TemaTudyeckre KOHTPOJIbHBIE U CAMOCTOSTEIbHBIE Pa0OTHI TIO (PU3HKE
O.N.I'pomuesa 10-11 knacc. «9x3amen» 2012 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
https://lesson.edu.ru/
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