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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHWH W TpeOOBaHMI K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM Mporpammel, npeactaBieHHbx B @I'OC COO,
a Takxke ¢ yuérom (denepanbHO pabodeid MporpaMMbl BOCIUTAHUS M KOHLEMIIUU
npenofaBaHus yueOHoro mpenmera «Dusnka» B 00pa3oBaTeIbHBIX OpPraHU3AIUSIX
Poccuiickoii @eaepannn, pealn3yrommX OCHOBHbIE 00pa30BaTeIbHbIE TIPOIPAMMBI.

Copepxanne mporpaMmbl 1O (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHHbBI Mupa oOyuarouuxca 10—11 kinaccoB npu oOydyeHuu
ux (¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOJXOJA.
[Tporpamma 1o ¢usuke coorBercTByeT TpeboBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pPeE3yJibTaTaM OOYYEHHMs, a TaKXKe
YUUTBHIBAET HEOOXOJUMOCTh peall3allud MEXIPEIMETHBIX CBsI3ed (U3UKH C
€CTECTBEHHO-HAYYHBIMU yYEOHBIMU IpeaMeTamu. B Hell ompenenstoTcsi OCHOBHbBIE
LEeNMU U3ydeHus (U3MKU Ha YpPOBHE CPEIHEro oOIero oOopa3oBaHus, INIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3HUKHU: JTUYHOCTHBIE, METAIPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no pu3smKe BKIIOYAET:

e IUIAHMpPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (M3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIbTATHI M0 rojlaM 00yUYEHUS;

e coJiepKaHue yueOHoTro npeamera « Ou3nka» mo rojgaM 00ydeHuUs.

®du3nKa Kak Hayka o Hanbosee OOIIMX 3aKOHAX MPUPOJIbI, BRICTYyNAasi B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. I[lIkoapHBIT Kypc GU3HKH — CHCTEMOOOpa3yIOIMMM Jis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3MUYECKrE 3aKOHBI JIeXKAaT B
OCHOBE TPOLECCOB U SBJICHUI, H3y4aeMbIX XUMHUEH, Ouonoruei, ¢usnuecKou
reorpadueit m actpoHomueii. Mcmoap30BaHne U aKTUBHOE MPUMEHEHNE (DU3NUSCKUX
3HaHUU OMpeeNsaeT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHHA B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pHAIOB C
3aJlaHHBIMU CBOMCTBaMHM M JApyrux. M3yuenue (pu3mku BHOCHT OCHOBHOHM BKJIAJ B
(dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KAapTUHBI MHpa  OOydYaroumuxcsi, B
dbopMHpoBaHHUE YMEHUI IPUMEHITH HAyUHBIH METO/] TO3HAHUS NP BBHITIOJTHEHUH UMHU
y4eOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢pu3uku st ypoBHSI CpeHET0 0011Iero 00pa3oBaHus MOJ0XKEH
PSAI MAEH, KOTOPbIE MOYKHO PACCMATPUBATh KAK MMPUHLIUIIBI €70 OCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuan U3 BCEX PA3AENoB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3HUKH.

2



Hoes ecenepanuzayuu. B COOTBETCTBUM C HeW Marepual Kypca (QPU3UKH
00BeIMHEH BOKPYT pu3nueckux Teopuil. Benymmum B Kypce sBisiercss GopMUpOBaHHE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U IIOJIE.

Hoes eymanumapuzayuu. EE peanusanus MNOpeanosiaraéT HUCHOJb30BaHUE
I'YMaHUTAPHOTO NOTEHIHAIa (PU3UYECKON HAYKH, OCMBICIIEHUE CBS3U PA3BUTHUSA
($uU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIEMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku rnpeamnonaraet 3 HaKOMCTBO €
IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN NU3YUEHHBIX TEOPHIA
Y 3aKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMSI  3JIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM IpoOiieMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHBl C PA3BUTUEM TEXHUKU W TEXHOJOIMH, a Takke OOCYXJEHHsS MpodiieM
PAlMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU D3JIEMEHTAMHU Kypca (U3MKHM Ha YpOBHE CpPEOHEro OOIIero
oOpa3oBaHMs SBJISAIOTCS (u3HYecKue Teopuu ((popMUpOBaHUE MPEJCTABICHUA O
CTPYKTYpe MOCTpOeHHs (PU3MUECKON TeOopuHu, poiu (PyHAAMEHTaIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAHULAX NPUMEHUMOCTU
TEOPH, /ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUN U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJIX0/ B Kypce (PM3UKH pean3yeTcs MPexk/ie BCEro
3a Cu€T OpraHu3alUu SKCIEPUMEHTAJIBHONW JeATeIbHOCTH oOydaromuxcs. s
0a30BOT0 YpOBHSI Kypca (PM3MKM — 3TO HMCIHOJIb30BAaHUE CHCTEMbI (HPPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpPaMMe IO
¢u3uke oObEeAUHEHB B OOIIMKA CHUCOK YYEHHYECKUX MPaKTUYECKUX padoT.
Briaenenue B ykazaHHOM nepedHe 1a00paTOpHBIX padoT, MPOBOIUMBIX AJIsi KOHTPOJIS
U OLIEHKH, OCYLIECTBIIIETCS y4aCTHUKaMU 00pa30BaTENIbHOTO Mpolecca MCXOIs U3
OCOOEHHOCTEW TIUTAaHUPOBAHMS W OCHalleHus: kabuHeta ¢usuku. Ilpu sTOM
o0OecrieuynBaeTcsl OBJIAJIEHUE OOYYalOIMMHUCS YMEHHUSIMU MPOBOJUTH KOCBEHHbBIE
U3MEpPEHUs, HCCIEOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

bonpuioe BHUMaHHE yIENsSeTCs PELICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a]ad.
IIpu sTOM I pacy€THBIX 3a1a4 IPUOPUTETOM SIBISAIOTCS 3aJa4yd C SBHO 3aJaHHOU
¢u3nYecKol  MOJENbl0, TMO3BOJSIONIME MNPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zelia Kypca, TaK U HHTETPUPYs 3HAHUS U3 Pa3HbIX
pa3znenoB. [t kaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3aJaHUSI HA OOBSICHEHHE
NpOTEKaHUs (PU3NUECKUX SBJICHUI U MPOLIECCOB B OKPYKAIOILEH KU3HU, TpeOyoIne
BbIOOpa PU3NUECKON MOJENH ISl CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpeboBanusiMu GI'OC COO k maTepuaaibHO-TEXHUUYECKOMY
o0ecriedyeHn0 y4yeOHOro mporecca 0a30BbId YPOBEHb Kypca (M3HKH Ha YPOBHE
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cpemHero oOImero oOpa3oBaHHUS JOJKEH H3Y4aThCAd B YCIOBHUSAX IIPEIMETHOTO
kaOuHera (GU3UKA WIM B YCIOBHSIX HWHTETPHPOBAHHOTO KaOWHETa IIPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKIa. B KaOuHETe (GU3MKK JOJDKHO OBITH HEOOXOJIMMOE
nabopaTopHoe 000pyI0BaHWE /JIsI BBIMTOJIHEHUS YKa3aHHBIX B IporpamMMme 1o (pusuke
YYCHHYECKUX MPAKTHUECKUX paboT U JEMOHCTPAIMOHHOE 000PYI0BaHNE.

JleMOHCTpalnOHHOE ~ 00OpyIOBaHHE (OPMHPYETCS B  COOTBETCTBHH  C
OPUHIIMIIOM  MHUHHUMAJBHOH  JOCTAaTOYHOCTH W OOCCIEYHMBACT  ITOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMme 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIuil s
WCCICOBAaHMS  W3Y4aeMbIX  SBJICHUH W TPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe O00OpymOBaHME ISl YYCHHUYECKHUX MPAKTHUYECKUX padboT
dbopMupyeTCs B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECTICUNBACTCS B pacu€Te OJTHOTO
KOMILJIEKTa Ha JBYX OOydYarommxcs. TeMaTHYecKHe KOMIUICKTHI JIabOpaTOPHOTO
000OpyIOBaHUS JOJDKHBI OBITH TIOCTPOSHBI Ha KOMILIEKCHOM HCIIOJIh30BaHUN
aHAJIOTOBBIX W IM(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEITHHBIX
CUCTEM B BUJIE ITU(DPOBBIX JabOpaTOpuil.

OCHOBHBIMHU 1IEJIIMU M3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBanue wuHTEpeca €W CTPEMIICHHS OOYYAIOMUXCS K HAYIYHOMY
M3YUYCHUIO TPHUPOJBI, Pa3BUTHE WX WHTEIUICKTYabHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEJACTABICHUNA O HAYYHOM METOJIe MO3HaHUS U (HopMUpOBaHHE
HCCJIEIOBATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYIHOTO MHPOBO33PCHHS KaK pPe3ysibTaTa M3y4YCHHUs] OCHOB
CTPOSHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHrE YMECHHI OOBSICHATD SBICHUS C UCIIOJIB30BaHHEM (HDU3NUSCKUX
3HAHUU W HaYyYHBIX JIOKAa3aTEIbCTB;

e (opMupoBanue mNpeACTaBACHUN O ponn (U3UKKA I Pa3BUTHS APYTHX
€CTECTBECHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3THX Iiesie oOecreunBaeTcsl PElIeHHEeM CIASAYIOMUX 3a7a4 B

mpoiiecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPEIHETO O0IIero oOpa3oBaHUs:

e TMpuoOOpeTeHre CUCTEMBbl 3HAHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUAX, BKIIOYAasS MEXaHWKY, MOJICKYJSIPHYIO  (HU3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M 3JICMEHTHI aCTPO(PU3HUKHY;

e (opMupoBanue yMeHUN MPUMEHATH TCOPETUUECCKUE 3HAHUS ISl OOBSICHEHUS
(dbu3HUeCKUX SBJICHUHN B MPUPOJIC U JJISI IPUHSATHS MPAKTUYECKUX PEIICHUN B
TTOBCEAHCBHOM JKHU3HHU;

e OCBOCHHE CIOCOOOB pEIICHHWS Pa3IUYHBIX 33Jlad C SBHO 3aJaHHOU
du3nUecKoi MOJENbI0, 3a71ad, IOJAPa3yMEBAIOIIMX CaMOCTOSTEIIbHOE
co3nanue GU3NIECKON MOJIEIH, aJIeKBATHON YCIIOBUSIM 3a]1a4H;
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e TMOHMMaHHE (UBMYECKUX OCHOB U TPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOIILYIO
cpeny;

e OBJAJICHUE METOJAAMH CaMOCTOSITEIHHOTO IUIAHUPOBAHUA W TPOBEACHUS
(¢u3NYeCKUX SKCIEPUMEHTOB, aHAIW3a M HHTEpHpeTanuu HUH(OopMaluu,
oTnpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE€ YCJOBHUM JUIsl Pa3BUTHUSI YMEHHI MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusyuenue ¢usuku (06a30Bblii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obOpazoBanus orBoauTcs 136 dacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11
Kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpaMMme 1o (u3MKe TMepeueHb JabopaTOpHbIX W
MPAKTUYECKUX pabOT ABISAETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BbIOOD
OpOBEACHUS J1a0OpaTOpHBIX paboOT M OMBITOB € YYETOM HWHAMBHIYAIbHBIX
0COOEHHOCTEN 00yUaroImUXCH.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®u3uka — Hayka o npupoje. Haydnsle MeToabl MO3HAHUS OKPYKAIOIIET0 MUPA.
Ponp skcnepumeHTa M TEOpUU B IPOLIECCE IMO3HAHMS MPUPOJBI. DKCIEPUMEHT B
¢busuke.

MonenpoBanue (U3NYECKUX SIBICHUH U MpoueccoB. HaydHble TI'MIOTE3bI.
dusnyeckrue 3aKOHbl M TEOpUM. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb u MmecTo pusuku B popMUpOBAHUU COBPEMEHHOM HaAyYHOU KapTUHBI MUPA,
B IIPAKTUYECKOU JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBMYKCHUS.
Cucrema orcuéra. Tpaekropusi.

ITepemenienne, CKOpocTh (CpeaHsiE CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) H
YCKOPEHHE MaTepUalbHOM TOYKHM, MX MPOEKIMU HA OCHU CHUCTEMbl KOOPAMHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMpsSMOJUHENWHOE HaBUkeHue. ['paduxu
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U MEPEMEIICHUS MaTepUaIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TajieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUS.

KpuonuneniHoe aBrkeHue. J[BUKEHNE MATEPUAIIBHON TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, IMHENHAS CKOPOCTh. [lepron
1 yactoTa obOpaienus. LleHTpocTpeMHUTeNhbHOE YCKOPEHHE.

TexHuYecKkre yCTpONCTBA U MPAKTUYECKOE TPUMEHEHUE: CITUJIOMETP, IBUKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iayu.

Jlemoncmpayuu

Mogens cuctemMbl OTCU€Ta, WUIIOCTpAIUs KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBuxeHHsT Teia, OpPOLIEHHOTO IMOJA YIioM K TOPU3OHTY U
TOPU30HTANBHO.

H3mepeHne yckopeHus: CBOOOIHOTO ITaICHHS.
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Hanpasnenue ckopocTu pu ABMKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEPABHOMEPHOTO ABMKEHHS C LEIbIO OINPENECICHUS MIHOBEHHOMU
CKOpPOCTH.

HUccnegoBanne COOTHOMICHHWS MEXAY NyTSIMH, NPOUACHHBIMU TEJIOM 3a
NOCJIEN0BATENbHBIE PABHBIE TPOMEKYTKHA BPEMEHU IIPH PABHOYCKOPEHHOM JBUKEHUU
C HA4aJIbHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3ydenue nBuxeHus Teia, OPOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutensHOCTH ['anunes. [lepBriit 3akoH HeroToHa. HEpLnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuia. [Ipuniun cynepro3unuu cuil. Bropoi 3akoH Herotona jist
MaTepuaabHON TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MaTepuaibHBIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenne. Buabl Tpenus (mMokosi, CkoiakkeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs CKOJbXEHUS M cuia TpeHus nokosi. KosdduuueHt tpeHus.
Cuna conpOTUBIICHUS MPU ABWKEHUU TEJIAa B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CuIbl OTHOCHUTEINBHO OCH BpameHus. Iliedo cumnbl. YcioBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: TOMAIINITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HerotoHna.

H3smepenue cu.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

N3yuenue aBMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI yIPYTOCTH, BO3HHUKAIOUIMX B MPYXKUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.
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Tema 3. 3akonvt coxpanenus é mMmexanuke

NmMnynsc MarepuaibHOM TOUYKM (T€na), CHCTEMbl MaTEPHAIBHBIX TOYEK.
NmMmnynbe cunbl M M3MEHEHHWE HMMIyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »Hepruss MarepuaibHOW TOYkM. Teopema 00 HW3MEHEHHH
KHHETUYECKOU SHEPTUU.

[lotenuuanbHas sHeprusi. [loTeHIManpHas SHEPTUA YIIPYTO AePOPMUPOBAHHOM
npykuHbl. [loTeHnnanpHas sHeprus Teaa BOJIU3U OBEPXHOCTH 3€MJIH.

[loTeHmanbHble ¥ HEMOTEHUUATIbHBIE CUJIbl. CBSA3b PaOOTHI HEMOTEHIUATBHBIX
CWJII C M3MEHEHMEM MEXaHWYECKOM DJHEPrMU CHCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTUU.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckne yCTpPOWCTBA M IPAKTUYECKOE NIPUMEHEHHE: BOJIOMET, KOIIED,
IIPY’KWHHBIN [TUCTOJIET, IBMOKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexo NOTEHMATILHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyenne aOCONIOTHO HEYNPYroro yjaapa € MOMOINBIO JABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u padOTHI CHIIBI C K3MEHEHHEM MEXaHUYECKON YHEPTUH Tena
Ha MPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Paznen 3. ModgekyisipHast u3suka 1 TEpMOJAMHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUS MOJEKYJSIPHO-KMHETHYECKOW TEOPUU U HMX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. [Iuddys3msa. Xapaktep ABMKEHUS U
B3aMMOJEHUCTBUS YaCTHUIL BelIECTBA. MOAENN CTPOCHUS Tra30B, )KUIKOCTEN U TBEPABIX
Tea U 00BACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pa3Mepsl
Monekyn. KonnuectBo BemectBa. [locTositHHas ABoranpo.

TeruoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkama temmeparyp
[enbcus.

Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOpUM HUJealbHOro rasza. AOCOJMIOTHAasE TeMmIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPruM TEIUIOBOroO NBWXeHWsd vactul rasa. [llkama temmeparyp
KenbBuHa. T'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



JanpToHa. M30mpoieccrl B UACAIbHOM Ia3e C MOCTOSSHHBIM KOJMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBiIeHre U3OMPOIECCOB: U30TEPMA, U30X0pa, N300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIUE AHCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEXKMOJICKYJISIPHOTO B3aUMOIEUCTBUS.

Mogens, HIUTIOCTpUpPYIOIIas IPUPOAy AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS ~HMICAJIBHOTO  rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

Onpenenenue maccbl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE W3MEPEHUN
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY HapaMeTpaMU COCTOSIHUSL Pa3peKEHHOIO
rasa.

Tema 2. OcHosbl mepmoouHaMuKu

TepMoanHaMuueckass cucrema. BHYTpEHHssI SHEPruss TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3MeHeHusa. KomudyecTBo TemnoTsl U pabota. BHyTpeHHss
SHEPrUs 0OJTHOATOMHOTO WeaTbHOTO ra3a. Bujsl Terionepeaaun: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHUe. YAelbHasi TEII0EMKOCTh BemiecTBa. KolnuecTBO TEmIoThI
IIpH TeIIonepeiaye.

[Tonsitue 006 ammabatHomM mporiecce. IlepBbIil 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHAa TEPMOAMHAMUKH K wu3omporeccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpatumMocTh Po1ecCOB B MIPUPOJIE.

TernoBeie MamuHbl. [IpuHIMNIBL IEeHcTBHS TETUIOBBIX MamuH. [IpeobpazoBanus
SHEPTUM B TEIUIOBBIX MammHax. KoaduimeHT mone3Horo ACHCTBUS TETJIOBOM
Mmamuabl. [{ukn KapHo u ero ko3 GuiiueHT mojie3HOro ACHCTBUSA. DKOJOTUYECKUE
MpOOJIEMBbI TETIJIOIHEPTETUKHU.

TexHuyeckrue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIhb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3meHenue BHyTpEeHHEN SHEPTUU TeJla MPU COBEPIIEHUHU pabOThl: BBUIET IPOOKU
13 OYTBUIKY MOJ] IEHCTBUEM CKATOTO BO3/1yXa, HarpeBaHue 3(hupa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUIECOIEMOHCTPALINS ).

N3MeHeHne BHyTpeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipu TeIlonepeaaye.
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OnbIT M0 aAKabaTHOMY PAaCHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenu napoBoil TypOUHBI, ABUTATENsl BHYTPEHHEIO CrOpaHusi, PEaKTUBHOIO
JIBUTATEIIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanusn eeuyecmea. Dazoevie nepexoont

[Tapoo6pazoBanue u kKonaeHcarus. Vcnapenue u kumneHue. AOCONIOTHas U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO31yxa. HaceleHHbIM map. YaenpHas TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBJICHHUS.

TBépnoe teno. Kpucramimueckue u amopgHble Tena. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakue kpucramwbl. CoBpeMeHHblE Marepuanbl. l[lnaBneHue u
KpucTayui3anus. Y aelbHas TerioTa miasienus. CyOoaumanusi.

YpaBHeHuE TEII0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOJIYYEHUS COBPEMEHHBIX MAaT€pUaJIOB, B TOM
YUCJIE HAHOMATEepUaJioB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

Ha6nronenue HarpeBanus U MiiaBJIeHUsT KPUCTAJUTMUECKOTO BEIIECTBA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3mepeHne 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DneKTpu3anus Ten. DNeKTPUUYecKuil 3apsaa. JIBa Buaa 3JIEKTPUUECKUX 3apAJIOB.
[TpoBOAHUKY, TUAIIEKTPUKH U TOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUSI JIEKTPUUECKOTO
3apsa.

BzaumopeiictBue 3apsgoB. 3akoH Kymnona. ToudeuHblil 3HIEKTpUYECKUN 3apsl.
OnekTpuueckoe mnoisie.  Hampsok€HHOCTh — 3iekTpudeckoro  motid.  [IpuHnmn
CYyHEPHO3ULINH JIEKTPUUECKUX MOJIeH. JINHUM Hanps>KEHHOCTH AIEKTPUYECKOTO MO,

Pabota cun snekrpoctarudeckoro mois. [lorennuan. PaznHocTs moTeHIMaoB.
[IpoBOOHMKM W JUPJIEKTPUKHA B BJIEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.
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TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
AIEKTPOMETP, dDJEKTpOCTaTHYecKash 3aluTa, 3a3eMJIEHHE JIJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOPA OT IJIOMIAAU IUIACTHH,
PACCTOSIHUSI MEKJ1y HUMU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 15 y9acTKa LEeTH.

DNEKTPUYECKOE CONPOTUBIEHUE. Y IECIBHOE CONPOTUBICHUE  BEIIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMELIAHHOE COCIMHEHUE ITPOBOAHUKOB.

Pabora snextpuueckoro Toka. 3akoH JDxoyns—Jlenna.  MoumgHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOBUKYIAsl CUJIAa U BHYTPEHHEE CONPOTUBIICHUE HCTOUYHHUKA TOKA. 3aKOH
OmMa Ji71s1 IO THOM (3aMKHYTOM ) 3IeKTprueckoi 1ienu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAS! TPOBOJAUMOCTh TBEPIBIX METAILIOB. 3aBUCUMOCThH COIIPOTUBJICHUS
METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUAN TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

ITonynpoBOIHHKH. CobcTBeHHas 17§ IIPUMECHAs MIPOBOJIUMOCTH
noJIynpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUd  TOK B pacTBOpaXx M  paciulaBaX  3JIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIU3.

DIIEKTPUYECKHN TOK B Tazax. CaMOCTOSTENbHBIN U HECAMOCTOSITEIbHBIN pa3psIl.
Monnus. [1na3ma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETD,
BOJILTMETpP, PEOCTaT, MCTOYHUKM TOKa, JJIEKTpOHArpeBaTejIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKYyMHBIN IHOJ,
TEPMUCTOPHI U (POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN IUO]], TajlbBaHUKA.

Jlemoncmpayuu
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M3mepenne cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBJICHUS LWIMHAPUYECKUX IIPOBOAHUKOB OT JUIMHBI,
IUTOLIAAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOEe COeIMHEHNE TPOBOIHUKOB.

[Ipamoe wum3MepeHue INEKTpoABWXKyIEd cwibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONIPOTHUBIICHHS METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHne cMEaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYILIEH CHJIbI UCTOYHHKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 kiacce oCyIIECTBISIETCS C
Y4ETOM COZAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed € KypcaMHd MAaTE€MAaTHKH,
OMOJIOTHUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nousamusi, CBS3aHHbIE C HW3YUYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SBJIEHUE, HAYUHBIN (haKT, TunoTesa, pu3nueckas BeJIMUNHA, 3aKOH, TEOPHS,
HaOII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pellleHHe CUCTEMbl YpaBHEHU, JTUHEHas (QyHKLHMS, nmapadoda,
runepOona, MX rpapukd M CBOMCTBA, TPUTOHOMETpPUYECKHE (YHKIHMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI
Y UX NPOEKLIUHA HAa OCU KOOPAUHAT, CJI0)KEHHE BEKTOPOB.

buonocus: MexaHuueckoe IBIKEHHE B JKMBOUW mpupone, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OpPraHM3MOB (BBl TEIIONEpPENauyH, TEIUIOBOE PaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOKMCTBA TBEPIBIX TEN, KUIKOCTEH U ras3os,
AIEKTPUUECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JABHKEHUHN C UCTIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, NOJIIMITHUKH, UCIOJb30BAaHUE 3aKOHA COXPAHEHHsI MMITYJIbCa B
TEeXHHUKE (pakeTa, BOLOMET U JIpYrHe), ABUraTellb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHUK, KOHIUIMOHEP, TEXHOJOTUU  IOJIy4YEeHHUs
COBPEMEHHBIX MAaTEpPHAJIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOI'MH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
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OPUHTEP, DJIEKTPOHArPEBATENbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHUKA.

11 KITACC

Pa3zneun 4. JinekTpoanHamMuka

Tema 3. Mazcnummnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoOnEMCTBUE MTOCTOSAHHBIX MarHUTOB. MarHuTHoe
nosie. Bektrop MarHuTHON MHAYKUUMU. [IpUHUIKN Cynepno3ul MarHUTHBIX IOJIEH.
JluHMM MarHuTHOM HWHAYKUMM. KapTWHa JWMHMI MarHUTHOM HWHIYKIUHW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoOe noJie NpOBOJIHUKA C TOKOM. KapThHa TMHUN UHAYKIIMK MAarHUTHOTO
[OJI JUIMHHOIO IIPSMOrO MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOIO ITPOBOJHMKA,
KaTylIKu ¢ TokoM. OnbIT Dpcrena. B3anmoneicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOy/Ib U HampaBJieHUE. [[BUKeHUE 3aps>KEHHOW YaCTHUIIbI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SIBiieHuE A5eKTPOMAarHuTHON UHAYKIMU. [I0OTOK BEKTOpa MArHUTHOM MHIYKLIHH.
DJIEKTPOJIBHXKYILAs CHIJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKU Dapanes.

BuxpeBoe »snexktpudeckoe Tmoje. OICKTPOABIKYILAS CHJIA HWHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuino Jlenna.

NHnykTuBHOCTh.  SIBJIEHHE  CaMOMHIAYKUHMH.  OJEKTPOABIKYIIAs  CHIIA
CaMOMHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpouCTBA U MPAKTUYECKOE TPUMEHECHUE: TTIOCTOSIHHBIE MATHUTBI,
AJIEKTPOMArHUTHI,  JAJEKTPOJBHUIaTEllb, YCKOPUTENM  DJIEMEHTAPHBIX  YacCTHII,
WHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.
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3aBUCUMOCTh B3JEKTPOJABIKYIIEH CHIIBI MUHIYKUUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

WccnenoBanue necTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

Pasnen 5. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHas  cucrema. CBoOOonHBIE ~ MEXaHMYECKHE  KOJeOaHHs.
I'apmonnueckue konebanusa. Ilepuon, vacrora, ammuutyna u ¢asza KojaeOaHHI.
IIpy>kuHHBI MasATHHK. MaTeMaTndecKnid MasTHUK. YPAaBHEHHUE TapMOHHYECKUX
kosneOanuii. [IpeBpailienue sHeprun Npu rapMOHNYECKUX KOJIEOaHUsX.

KoneOarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCaIbHOM KOJeOaTelnbHOM KOHType. AHAJIOTHS MEXAY MEXaHUYECKUMHU U
ANEKTPOMATHUTHBIMU KoJieOaHussMHU. PopMyia ToMcoHa. 3aKOH COXpaHEHHSI SHEPTUH
B UJI€AJIbHOM K0JI€OATEIbHOM KOHTYDE.

[IpencraBiaeHre O 3aTyxamIIUx KosieOaHUsSX. BbIHYXIEHHbIE MEXaHMYECKHE
koseOanus. PezoHanc. BbiHyKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMsI.

Ilepemennpit  ToOk. CHHYCOMIANBHBIA TNEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKa. AMIUIMTYTHO€ H JEWCTBYIOLIEEC 3HAYEHHWE CWIBI TOKA H
HaIpsKEHUSL.

Tpancpopmarop. IIpousBoacTBo, mepenaya u MOTPeOICHUE DIIEKTPUUECKOU
SHEPIrUU. ODKOJIOTMYECKHE PHUCKH IPU NPOU3BOJACTBE 3JEKTpo3Hepruu. KymbeTypa
WCTIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM )KU3HH.

TexHuuecKkrue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: DJIIEKTPUYECKUHN
3BOHOK, I'€HEPATOP MEPEMEHHOT0 TOKA, ITUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeIbHOW CHUCTEMBl (MPYXKUHHBIA WM
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxaromumx KojieOaHUi.

HccnenoBanne cBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcwinorpamMMsl (3aBUCMMOCTH CHJIBI TOKA M HAIPSDKEHMsI OT BPEMEHM) IS
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3onanc 1npu MOCIENOBAaTEIbHOM  COCAMHEHUH  PE3UCTOPA, KaTYyLIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.
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Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCHMOCTH TEpHUOJa MallbIX KOJeOaHWIl rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKA B LEMU U3 MOCIEI0BATEIBHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE 6OJIHbL

MexaHuueckue BOJIHBI, YcloBHUs pacnpoctpanenus. llepuoa. CkopocTh
pacrpocTpaHeHUss U JJMHAa BOJHBL. llomepeyHble ¥  MOPOJOJIbHBIE  BOJIHBL.
WNuTtepdepenius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BexktopoB E, B, V B snexrpomarnutHoi BosiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPa)KEHHE, MpEIOMJICHUE, TOoJsipu3auus, Audpaxius,
unTepdepenius. CKOpocTb IEKTPOMArHUTHBIX BOJIH.

[IIkana >IE€KTPOMATHUTHBIX BOJIH. [[pUMEHEHHE SJIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOILIECH CPEbI.

TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas [IMArHOCTHKA B TEXHHKE WM MEAUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6mromieecs Teo0 Kak UCTOYHHK 3BYKa.

HabGnronenue otpaxkeHus: U IpeTOMIICHUS] MEXaHHYECKUX BOJIH.

Habmtonenue nuntephepeHunu 1 Auppakiiui MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

Haburoienue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C AMILTUTY/IOM U 4aCTOTOM
KoJieOaHui.

UccnenoBanne CBONCTB AJEKTPOMATHUTHBIX BOJH: OTPAKECHHE, MPEIOMIIEHUE,
noJisipu3anus, IMPpakuus, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMoiMHENHOE pPacHpoOCTpaHEHHWE CBETA B
oAHOpOHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl oTpaxkeHus cBera. [locTpoenue uzoOpaxkeHU B
IJIOCKOM 3€pKaje.
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[Ipenomnenue cBera. 3aKOHBI MPENOMIICHUSI cBeTa. AOCOJIIOTHBINA MOKAa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yroja MOJHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

CoOwupatomiue u paccerBaroiiye JuH3bl. ToHkas TuH3a. DOKYyCHOE PacCTOSIHUE U
onThueckas cuiia TOHKOW JuH3bI. [locTpoeHue u300pakeHUil B COOUpAIOIIUX U
paccenBaroIMX JuH3ax. PopMyIia TOHKOM JIMH3bIL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bomnoas ontuka. Matepdepenius ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJI0/ICHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
cuH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. JudpakunonHas pemérka. Y cioBue HaOIIOASHUS TIaBHBIX
MaKCHUMYMOB TIpU TAJCHUM MOHOXPOMATUYECKOTO CBETa Ha JUPPAKIHMOHHYIO
PELIETKY.

[Tonsipuzanus cBera.

TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToamnmapar, NPOSKIMOHHBIN amnmnapaT, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA,
nupaklMOHHAs PEIETKA, MOJISIPOU/I.

Jlemoncmpayuu

[IpssmMonMHEHOE pacnpoCTpaHEHHE, OTPAXKEHUE ¢ IMPEIOMIICHUE CBETa.
OnTuyeckue MpuOOPHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOmronenue aucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue cekTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKY.

Habmronerune nomsipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokazaresns npeoMIeHUs CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUMN B JTMH3aX.

Habmronenue nqucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIeNUAIBbHON TEOPHH OTHOCHUTEIBLHOCTH
['panu1bl IPUMEHUMOCTH KJIACCMYECKON MexaHMKHU. [locTynarsl crieruaabHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHLNI OTHOCUTEIbHOCTH DUHIITEHHA.
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OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHHW U COKpalleHHe
JUIVHBI.

SHCpFI/I}I U UMITYJIbC pGJIHTHBI/ICTCKOﬁ HJaCTHUIIbI.

CBsi3b Macchl C 3HEPIHEN M MUMIYJbCOM PEISITUBUCTCKOM YacTHUIIbl. DHEPrus
ITOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Popmyia [lnanka cBsi3u 3HEprum (HOTOHA C €ro 4YaCTOTOW. DHEPIHs U
UMITYJIbC (POTOHA.
Otkpeitie u uccienoBanue doroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHbI

dotoapdexra. YpaBHenue OuHmTeitHA A1a GoTtodrddexra. «KpacHas rpaHuiay
dhororddexra.

JlaBnenne ceera. OnbiThl [1. H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckre yCTpOMCTBA W MPAKTHUUECKOE MpUMEHEHHEe: (OTOIIEMEHT,
(dboToaaTuMK, coHEeUHasi ObaTapesi, CBETOAUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.
CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -94acTHIIL.
[Tnanerapuas mozaenb atoma. [loctynarel bopa. M3nyuenue u nornomienre (OTOHOB
IIPY MIEPEXOJE aTOMa C OJTHOIO YPOBHSI DHEPTUM Ha Ipyrou. Buael cnektpos. CriekTp
YPOBHEN 3HEPIUHU aTOMa BOLOPOAA.

BonnoBele cBoiicTBa yactull. Bosnbsl ne bpoiis. KoprycKyispHO-BOJIHOBOM
Tyanu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YECHHE.

TexHuueckue yCTpOMCTBa U NMIPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHbBIN aHAIU3
(cexTpockor), 1a3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenexne JUIMHBL BOJIHBI J1a3epa.

HabGutoieHue TnHeRvaThIX CIIEKTPOB U3JIy4EHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
Ha6nronenue nmuaeiyaToro cnekrpa.
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Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pe3epdopaa mo ornpeaesneHnio cocraBa paloakKTUBHOTO
usnyyeHusi. CoiicTBa anbda-, 6eTa-, raMMma-u3nydeHus. BiusHue paanoakTHBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHa W HeWTpoHa. Hyknonnas mopens siapa ['eiizenOepra—
NBaneHnko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormnsl.

Anbda-pacnaa. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacna. ["amma-u3nyueHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHblie cuibl. Jledext maccel sapa.

SnepHble peakuuu. JleneHre U CUHTES sI€Ep.

S nepusriit peaktop. Tepmosinepusiii cuaTe3. [IpodeMbl 1 MepCeKTUBBI SEPHON
DHEPreTUKU. DKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTo1p1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

®dyHaamMeHTalbHbIE B3auMoeicTBUA. EqUHCTBO (pr3nuecKkoi KapTUHBI MHpa.

TexHuyeckue ycTpoHCTBa M IPAKTUYECKOE NPHUMEHEHHE: J03UMETp, Kamepa
Bunscona, siaepHbliif peakTop, aToMHast 0oM0a.

Jlemoncmpayuu

CU€TurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKianHOE M MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3BésgHoro Heba. Co3Besnus, sIpkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBH)KECHUE.

ConHeuHas cucrtema.

Coumnnne. ConHeuHast akTUBHOCTb. Mctounuk sHeprun CosHIla U 3BE3/1. 3BE3BI,
WX OCHOBHBIC XapaKTEPUCTHUKHU. JlnarpamMma «CHEKTpadbHbIA KJIACC — CBETUMOCTHY.
3BE3/1IbI TJIABHOW MOCJIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» A
3BE3] TJIABHOW TOCiea0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMeHHbIE
MPEJCTABIICHHS O MPOUCXO0XKICHUH 1 3BOIOIMK COTHIA U 3BE3/T. DTallbl )KU3HU 3BE3].

Muieunsiii I[lyte — nHama ["amaktuka. Ilonoxxenme u aBwxkeHue ConHua B
lamaktrke. Tunel ranaktuk. PaguoranakTtukd u KBaszapbl. YUEpHBIE ABIPHI B SAIpax
raJaKTHK.

Bcenennas. Pacmmupenune Bceenennoii. 3akon Xa06ma. Paz0eranue ramakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3nyueHue.
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MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN 71l ONPECIICHUS TTOJIOKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOIo MOTYIIAPHS U IPKUE 3BE3/BL.

Habmronenus B teneckon Jlynsl, uranet, Mieunoro I1ytu.

O6o0maroniee NOBTOPEeHUE

Ponb pusmku u acTpOHOMUU B 5KOHOMUYECKOU, TEXHOJIOTUYECKOM, COITMATbHOM
1 ATUYECKOU cepax NeqaTeIbHOCTH YeIOBEKa, pOJb U MECTO (PU3UKHU U ACTPOHOMUU B
COBPEMEHHOM HAyYHOW KapTHHE MHUpa, poJib Pu3nyeckoi Teopun B GOPMHUPOBAHUU
MIPEACTABICHUM O (PU3UUECKON KapTHHE MUpPA, MECTO (PU3NYECKON KapTUHBI MHUpA B
00111eM psIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJACTABICHUMN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce OCyIIEeCTBISETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMH MATEMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpadun ¥ TEXHOJIOTHUH.

Mesicnpeomemnvie nousamusi, CBA3aHHbIE C HM3YYCHUEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTe3a, (hu3nueckas BeIMYnHa, 3aK0H, TEOPHs,
Ha0II0ICHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHU, TPUTOHOMETPUYECKHUE (PYHKITUU:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO,
BEKTOPBl M MX MPOCKIHH HAa OCH KOOPJIMHAT, CJIO0KEHUE BEKTOPOB, MPOM3BOJHBIC
AJIEMEHTApPHBIX  (YHKIUNA, TMPU3HAKK TOAOOUSI TPEYrOJBHUKOB, OMPEACIICHHUE
TJIOIIAM TUIOCKHUX (hUryp u o0bEMa Ted.

buonoecusa: »>nekTpuyeckue SABICHUS B KUBOW mMpupone, KosedaTenbHbIe
JIBUKEHUS B JKMBOW IMPUPOIE, ONTUUECKUE SIBJICHUS B KMBOM NPUPOJIE, ACUCTBUE
paaualy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MBbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CIICKTPAJIbHBIN aHAJIN3.

l'eoepagus: marHUTHBIE TIOMIOCAa 3€MITH, 3aJI€)KH MarHUTHBIX pya, (OTOCHhEMKA
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3€MIIETPSICCHUM.

Texnonocusa: JWUHUM DJEKTpOIEpenad, TEHEpaTop MNEPEMEHHOTO  TOKa,
AJIEKTPOJBUTATENIb, WHAYKIIMOHHAS II€Yb, pajaap, paJuONpPUEMHHK, TEIEBU3O0D,
anTeHHa, tenedoH, CBY-meub, NpPOEKIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
coJIHEeYHas OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mnpeamera «®Pus3mka» HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YpOBEHB) MOKHO OOECIEUYUTHh JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUSI yueOHOro mpeamera «Duszukay TOIKHBI
OTpa)kaTb T'OTOBHOCTb U  CIOCOOHOCTh OOYYAlOIIUMXCS  PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXICHUH,  COOTBETCTBYIOIIHUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO O0IIECTBA, PACIIMPEHUE KUZHEHHOTO OIbITa
M OIbITa JEATEIIBHOCTH B IIPOLECCE pPeaau3alMd OCHOBHBIX HAIlPaBJICHHAN
BOCIIMTATEIBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O00YYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOT0 OOIIECTBa;

NPUHATHE  TPATULIUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JNEMOKPATHYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYKO JI€STEIBHOCTh B HMHTEpPECAX TIPaXAAaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTENbHON OpraHU3allny;

YMEHUE B3aUMOJICCTBOBATH C COMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKONU NIEHTUYHOCTH, TATPUOTU3MA,;

IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CUMBOJIAM, JIOCTHXEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHbICE HOPMBI M ILIEHHOCTH, B TOM YHCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMUUBOTO OyAyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUYAS ICTETUKY HAYYHOI'O TBOPYECTBA,
npucyuiero Gu3nyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:
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MHTEPEC K pa3auvHbIM cpepam npodeccCuoHanbHOU NeATeTbHOCTH, B TOM YKCIIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIN BBIOOD Oy Ty1Ieh
npodeccun 1 peanru30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30oBaHUIO B 00JIacTH
(U3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  SKOJIOTMYECKOW KYJIbTYpbl, OCO3HAaHHUE TJI00aTBLHOTO
XapakTepa 3KOJOTHYECKUX TpooIieM;

IJIAHUPOBAHKUE U OCYIIECTBJIICHUE JACHUCTBUU B OKPYXAIOUIECH Cpele HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

PaCUIMPEHHE OIBITA IEATEIBHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUU 10 (pU3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKU;

OCO3HAaHHUE LIECHHOCTU HAYYHOU AEATEIbHOCTH, TOTOBHOCTbD B IIPOLIECCE U3YUEHUS
(GU3MKM  OCYWIECTBIATh IMPOEKTHYIO M  HCCIEA0BATENbCKYIO  JI€ATEIbHOCTh
WHJUBUIyaJIbHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITEIILHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LIENU JICSITEIBHOCTH, 3aJaBaTh IApAMETPbl W KPUTEPUH HUX
JIOCTHIKCHMS,
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3HYECCKUX
SIBJICHUSIX
pa3pabarpiBaTh IJIaH pEHICHUS MPOOJEMbI C y4E€TOM aHaIM3a HMEIOIINXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH €SI TEIIbHOCTH;
KOOPAVMHUPOBATH U BBIMOJHATH PaOOTY B YCIOBUSIX PEeaIbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCcKue JeCTBUA.
BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIKOYEBBIMU IOHATHUSMU WM METOAAMU
(hbU3MUeCcKON HAYKU;
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BJIa/I€Th HABbIKAMHU y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHOM NEATEIbHOCTH B
o0nactu (U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IIOUCKY
METOJIOB pElIeHUs 3a1ad (PU3NYECKOrOo COAEpKaHMs, MPUMEHEHHIO pa3IUYHbIX
METO/I0B ITO3HAHMS;

BJIQJETh BHJAMHU JI€ATEIIBHOCTH IO TIOJYYEHHI0 HOBOTO 3HAaHUs, €ro
MHTEPIIPETALNHU, IPEOOPa30BaAHNIO U IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX CUTYAIUX,
B TOM YHCJIE IIPY CO3/1AHUU YUEOHBIX POEKTOB B 00JIACTH (PU3UKY;

BBISIBJIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ pElIeHUs, HAXOAUTh apryMEHTHI I J0KAa3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJaul pPe3yibTaTbhl, KpUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh M3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb [EPEHOCUTh 3HAaHHUA 1O (U3MKE B TMPAKTHUUECKYI0 00JIacTb
KU3HENIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OpUrHHAIbHbIEC MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora c nndopmanueii:

BJaJICTh HAaBBbIKAMHU TMOJy4YeHUs WHGOpMaMU (PU3UYECKOrO COJEpKaHUS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh TOUCK, AaHAJIU3,
CUCTEMATU3ALMI0 W HWHTEpHpeTanuio MHGOPMAIMU Pa3IMYHbIX BUAOB H (QopM
IIPE/ICTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpMALINY;

UCIOJIb30BaTh CPEICTBA MHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
B PCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHW3AI[MOHHBIX 3a1a4 C
coOmmoacHueM TPeOOBAaHWM OSPrOHOMHMKH, TEXHHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COAECPKAaHUS B PA3IMYHbIX (OpMATAX C YUETOM
Ha3HaueHUs] MHGOPMAIMU U 1IeJIEBOM ayJIUTOPUH, BHIOMpPAs ONTHUMAIbHYIO (HOpMy
MPEJICTaBICHUS U BU3YyaIU3aI1H.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (U3UKU U BO BHE-YPOUHOU ESITEIbHOCTH;
pacmo3HaBaTh MPEANOCHIIKYA KOHMDIUKTHBIX CUTYAIlUd U CMATYATh KOH(MIUKTHI;
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Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

NOHUMATh M HCMOJb30BaTh MPEUMYLIECTBA KOMAHIHOM M HWHAWBHUAYaJbHOU
paboThI;

BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JCHCTBHIM ¢ yd€ToM O0OIIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0T0 YJI€HA KOJUIEKTHUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacrpenenartb poiad ¢ Y4ETOM MHEHUM YYacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOr0 yYaCTHUKA KOMaHIbl B OOIIMH
pe3ybTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiaraTb HOBBIE MPOEKTHI, OLIEHWBAaTh HWJIEH C TMO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENLHYIO JESITEIIbHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMMHM, BBISIBJISTH MPOOJIEMbl, CTaBUTh U (OPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PEIICHUS PaCUETHBIX M KAUECTBEHHBIX 3a/1ad4,
IJ1aH BBITIOJIHEHUSI TIPAKTUYECKOM pPabOThl C Yy4ETOM HMEIOIIMXCSI PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO U TIPOSIBJICHUIO SPYAUIIMHU B 00J1acTH (PU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIa/IETh HaBbIKAMU MO3HABATEIbHON pedekcu KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUIA;

MCIIONIh30BaTh TPHUEMBI pedeKcun sl OIEHKH CHUTYallud, BhIOOpa BEPHOTO
pelieHus;
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YMETh OLICHMBAThb PHUCKM U CBOEBPEMEHHO NPUHUMATh pELIEHHUs M0 UX
CHI)KEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTBhl JPYrMX T[pU aHAIM3€ pPE3YyJIbTaTOB
JeSITeIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHMMATh MOTHBBI M AapryMEHThl JpPYrMX T[pU aHAIM3€ pPE3YyJIbTaTOB
JESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce nocTmkeHus TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPaMMBbI O
¢u3uKke I8 YpOBHS CpegHEro o0miero oOpa3oBaHUS Y  OOy4arommxcs
COBEpUICHCTBYETCS SMOLIMOHAJIbHBIH UHTEIJIEKT, Ipenoiararolun
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE
COCTOSIHME, BUJACTHh HANpaBICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJIMPOBaHMs, BKJIOYAIOLUIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHUE, CIOCOOHOCTh  AJaNTUPOBATBhCS K
HYMOIIMOHABHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTpPEeMJIEHHE K TOCTHIKEHHUIO IEeTH U
yCcrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JEeHCTBOBATh HCXOJS U3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUHU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOILIECHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTbh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonity o6yuenus B 10 kiacce nmpeamMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUI:

JIEMOHCTPUPOBATh HA TpUMEPaX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIBbHOCTH JIIOJIEH;

YUYUTBHIBATh TPAHUIGI TMPUMEHEHUS HW3YYEHHBIX (DU3WYECKUX MOJIETeH:
MaTepuaibHas TOYKa, MHEPIHAJIbHAS CHCTeMa OTCuéTa, aOCOJIOTHO TBEPAOE TEO,
WJICAUIbHBIN Ta3, MOJEINA CTPOCHUS Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKHUX 3a]1a4;
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pacno3HaBath (U3MUECKue SBJICHHS (IPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KUHETUYECKON TEOpPUU CTPOCHHUS BEIIeCTBa U
AIEKTPOJMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBW)KECHHE,
CBOOOHOE TIAJICHHE TEJI, ABMKEHUE TI0 OKPYKHOCTH, UHEPITUS, B3AUMOJICUCTBHUE TEII,
b dy3usi, O(pOyHOBCKOE NBMKCHHE, CTPOSHHUE KUIAKOCTEH U TBEPBIX TEJ, U3BMCHECHHE
o0bEMa TeNl Mpu HarpeBaHUU (OXJIAKIEHUU), TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAIUs, IUIABJICHHE, KpUCTAJUIM3alldsd, KHUIIEHUE, BIAXKHOCTh BO3IyXa,
MOBBIIIEHUE JIaBJICHUS Ta3a MPHU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEKIY
napaMeTpaMH COCTOSIHUS Ta3a B U3OIPOIECCax, JICKTPU3ALMS Tell, B3aUMOJCHCTBUE
3apsJI0B;

OMKCHIBATH MEXAaHUYECKOE JBUKECHHUE, HCIOJb3Yys (U3UYECKUE BEIMYMHBIL:
KOOpAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHIIa, UMITYJIbC
Tella, KUHETHWYecKash HHEprusi, MOTEHIMaJbHas JHEPrusi, MexaHudeckas padorta,
MEXaHMUY€eCKas MOITHOCTh; TP OMMCAHUY MPABWIHLHO TPAKTOBATh PUBMUECKUM CMBICTT
UCIIOJIb3YeMbIX BEJTUYMH, HUX OOO3HAYEHUS W EIUHUIBI, HAXOJIUTh (HOpPMYIIbI,
CBSI3bIBAIOIIME IAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONMUCHIBATh U3YUYEHHBIE TEINIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBIICHUS, UCIIOIb3YS
(du3Myeckue BEIMYMHBI: JIAaBJICHUE Trasza, TeMIepaTrypa, CpeIHssi KUHETHYeCcKas
AHEPrUsl Xa0TUYECKOTO JBUKEHUSI MOJIEKYJI, CPETHEKBaIpaTUYHAs CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSIA dHEPrus, padoTa ra3a, KodQQUIMEHT MOJIe3HOTO
JICUCTBUA TEIUIOBOTO JBUTATEJS; IPU ONMUCAHUU MPABUILHO TPAKTOBATH (PU3NUYECKUI
CMBICJT UCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIILI, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BEJIMYNHAM;

OTUCHIBATh M3YYCHHBIE JICKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIECKTPUUECKHUE
aByeHHs (TTPOLIECCHI), MCTOJIb3YsS (DU3UYECKHE BEIMYUHBL: DJIEKTPUUYCCKUN 3apsij,
ANEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD MOJIS, TOTEHIIUAJI, PA3HOCTh NOTEHIIMAJIOB; TIPU
OTMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3MYECKUM CMBICI UCIOIB3YEMbIX BEJIMYMH, UX
0003HaYEHUS Y €AUHUIIBI; YKA3bIBaTh (hOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTUMH BEJIMUHMHAMU;

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl M SIBJICHUS, HCMONB3YyS (U3UUYECKUE
3aKOHBI U MPUHIUIIBL 3aKOH BcemupHoro tsrotrenus, |, Il u 11l 3akonsl HproToHa,
3aKOH COXPAaHECHHS MEXaHWYECKOW SHEPruu, 3aKOH COXpPaHEHUs] UMIYJIbCca, MPUHIIUIT
CYyNEepHO3ULIMK CUJI, TPHUHIIUII PABHONPABUS HWHEPLUHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS BEIECTBA, FA30BbI€ 3aKOHBI, CBS3b
CpenHell KHMHETUYECKOW HSHEpruM TEIUIOBOTO JBIKEHHUS MOJIEKYJT C aOCOIIOTHOMN
TEeMIIepaTypoH, MEepPBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS AJIEKTPHUUECKOTO
3apsna, 3akoH KynoHa, mpu 3ToM paszinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUSA (TPaHULIbl, 007aCTH ) MPUMEHUMOCTH;
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OOBSACHATH OCHOBHBIE MPUHIUIIBI I€UCTBUS MallluH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIECIOBAaHWI0 (U3MYECKUX SBICHUH U
MPOLIECCOB C HCMHOJB30BAHUEM NPSIMBIX M KOCBEHHBIX HW3MEPEHHM, MpPU ITOM
dhopmynHrpoBaTh NpobIeMy/3a1ady U TUIOTE3y YUEOHOTO IKCIEpUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBL

OCYIIECTBIIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUs (U3MUECKUX BEIWYUH, TPU
TOM BBIOMPATh ONTUMAIBHBINA CIOCOO HW3MEPEHUS W HCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKU MOTPEUTHOCTEN NU3MEPEHUI;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (QU3MYECKUMHM  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, IMPH OSTOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKkcUpoBaTh pe3yibTAaThl MOJYYCHHON 3aBHCHUMOCTH (DU3MUECKUX BEITUYMH B BHJIC
TabnuI ¥ rpaduKoB, JAEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa NP MPOBEICHUU HCCICAOBAHHUMN B
pamMKax Y4eOHOIro »HKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENLCKOH U IPOEKTHOM
ACSTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPONCTB M J1aOOPaTOPHOTO
000py10BaHUs;

pemaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOM (DU3UUYECKON MOMEINBI0, HCTIONb3YS
(¢u3MYecKue 3aKOHbI M MPUHIIAIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/auyd BHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PM3HMUECKUE BEIMUYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
s e€ pelieHus, MPOBOIUTH Pacu€Thl M OLIEHWBATh PEATBHOCTh MOJYyYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

periaTh KaueCTBEHHBIC 3aJayi: BBICTPAUBATH JIOTHUECKU HEMPOTHBOPECUUBYIO
LENOYKY pacCyKIEHH ¢ Oomopod Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue SBJICHUS;

MCTIONb30BaTh TIPU PEIICHUN y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTMH [JIsl TIOUCKA, CTPYKTYPUPOBAHUWS, WHTEPHPETANUA W TPEIACTABICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJSAPHON WH(POpMAIUK, TIOJYYCHHOW U3 Pa3IMYHbIX
MCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOJTy4aeMyto HH(pOopMaIuio;

PUBOJUTH MPUMEPHI BKJIaJIa POCCHUCKUX MU 3apyOCIKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU H
TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU IS
obecrieyeHuss OE30MACHOCTH TMpU OOpallleHHH ¢ TPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMHU, ISl COXPAHEHMs 370POBbS U COOJIOJIEHHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOILEH Cpejie;
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paboTatb B TpYINIE C BBINOJIHEHUEM pPA3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAIHOHAIBHO PpAaCHpENessITh OO0S3aHHOCTU U
IJIAHUPOBATh JIESITEIBHOCTh B HECTAHNAPTHBIX CUTYyalHsIX, AI€KBATHO OLICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K xoniy o0ydennsi B 11 kjacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (usuku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(r3MYECKO KapTHHBI MUPA;

YUUTBHIBATH TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJIEIICH: TOUCUHBIH
ANEKTPUYECKUH 3apsil, Tyd CBETA, TOUEUHbI ICTOYHUK CBETA, SIICPHAs MOJIENIb aTOMA,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sI/ipa MpHU pelieHur (PU3nYecKux 3aj1ay;

pacrio3HaBath (hU3WYECKUE SIBJICHUS (TIPOLIECChI) U OOBSCHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOW (PUBMKHU: DJIEKTPUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aUMOJICHCTBUE
MAarHUTOB, 3JIEKTPOMArHUTHAS MHIYKILUS, AEACTBHE MATHUTHOTO IOJISl HA POBOJHUK
C TOKOM M JABWXKYIIMICSA 3apsj, OJJIEKTPOMArHUTHbIE KoJICOAaHUSI W BOJIHBI,
MPSIMOJIMHEUHOE pacrpocTpaHeHue CBETa, OTPaKEHHUE, MpeIOMIICHHE,
uHtepbepeHius, audpakuus W OOJASpU3alus  CBeTa, JUCIEPCUSl  CBETAa,
dboroanekTpudeckuii dhdext (pororddekr), cBeTOBOE IaBlIeHHE, BO3HUKHOBCHHE
JUHEWYaToro CIHEKTpa aTomMa BOJOpPOJia, €CTECTBEHHass W  MCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OTNUCBHIBATh M3YyUYCHHBIE CBOMCTBA BeNIECTBA (IJIEKTPUUECKUE, MArHUTHBIC,
ONTHUYECKHE, IIEKTPUUECKYIO POBOJUMOCTD PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
sBJIeHUS (TTPOLIECCHI), UCTIONIBb3YSI (DU3UYECKUE BETMUUHBL: dJIEKTPUUECKUN 3apsif, Cuja
TOKa, DJIEKTPUUECKOE HAIPsHKEHUE, DJIEKTPUUECKOE COMPOTUBIICHUE, PAa3HOCTh
MOTEHIIMAJIOB, DJICKTPOJBMKYIIAsi CUjia, paboTa TOKA, MHIAYKIIUS MarHUTHOTO TIOJIS,
cuna Amrnepa, cuia JlopeHua, THAYKTUBHOCTh KaTYyIIKW, SHEPTHUS AIEKTPUUECKOrO U
MarHUTHOTO TIOJICH, IEPUOJ] U YACTOTa KoJeOaHuil B KoieOaTeTbHOM KOHTYPE, 3apsij
Y CHJIa TOKAa B MPOIECCE TAPMOHMYECKHUX IJICKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
paccTOsiHME W OINTHYECKas CHWiIa JIMH3bI, MPU OINHUCAHUU TPABUIBHO TPaKTOBAaTh
(bU3UYECKUI CMBICIT UCTIONIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €IUHUILIBI, YKA3bIBATh
(hopMyIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUNUHY C IPYTUMHU BEIIMUYNHAMU;

ONUCHIBATh H3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS W TMPOIECCHI, MCHOJIb3Ys
(du3MUecKue BEITUYUHbBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA
CBETa, PHEPTUA U UMIYJbC (OTOHA, MEPUO MOTypaciaia, SHEPTUs CBSA3H aTOMHBIX
a5iep, NpU ONMUCAHUU TPABUIBHO TPAKTOBATH (PUIMYECKUA CMBICT HMCIOJb3YEMbIX
BEITMYWH, NX 0003HAYCHUSI ¥ €IUHUIIBI, YKA3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
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(U3MYECKYIO BEJIMYHMHY C APYTHUMH BEJIMUYMHAMU, BHIYUCISTH 3HAUCHUE (PU3MUECKON
BEJIUYHUHBL;

aHAIM3UPOBaTh (PU3UYECKHE MPOILIECChl M SIBJICHUS, HMCMOJIb3Yys (U3UUYECKUE
3aKOHBI M MPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATEIBRHOIO U MapalIeIbHOIO
COCMHEHUSA NPOBOAHUKOB, 3aKOoH J[xoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIMU, 3aKOH TMPSMOJIMHEHHOTO pPAaCIpOCTPAHEHMSI CBETA, 3aKOHBI OTPAKECHUS
CBETAa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHUE DiiHITelHa 11 hoTodPdekTta, 3aKoH
COXpAaHEHUs DSHEPIHHM, 3aKOH COXPaHEHUS HMITyJbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOr0 3apsja, 3aKOH COXPAHEHHMs MAacCOBOI0O 4YHCIa, MOCTyJaTel bopa,
3aKOH paJUOaKTUBHOIO pacnaja, IpU 3TOM pPa3iHyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE€ BBIPAKEHUE U YCJIOBHUA (TpaHMIbI, 00JIacTH)
IIPUMEHUMOCTH;

ONpeaeNsATh HAMPABICHUE BEKTOPAa MHAYKIIMM MATHUTHOTO MOJISl IPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTb U OIHUCHIBATH N300pakKEHUE, CO3aBAEMOE TUIOCKUM 3€pKaoM, TOHKOU
JIMH3011;

BBIMOJHATh 3KCHEPUMEHTHl 10 HCCIEJOBAaHUIO (U3UYECKUX SIBICHUW U
MPOLIECCOB C UCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHMI: TpPH ITOM
dhopmynupoBaTh NpodieMy/3aiady U THINOTE3y Y4EOHOTO IKCIEPUMEHTA, COOUpaTh
YCTaHOBKY U3 MPEUI0KEHHOTO 000PYAOBaHUS, MPOBOJUTH OMBIT U (HOPMYJINPOBATH
BBIBO/IbI;

OCYUIECTBJISITh MPSMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHS] U MCHOJb30BATh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCHUMOCTH (PU3UYECKUX BEIMYUH C MCIOJB30BAHUEM MPSMBIX
U3MEpPEHUIl: TpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DPUKCHUpPOBATH pE3yJbTaThl
MOJIY4YeHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYMH B BHUJIE€ TaOIMI] U TpaUKOB, AeaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIEeI0BaAHMUS;

coOmroaTh npaBuia 0€30MacHOro TpyJda MpU MPOBEIECHUH HCCIEIOBAHUN B
pamMKax Y4eOHOTrO OJKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOH U  IPOEKTHOM
AESITEIbBHOCTH C MCMHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPONCTB M JaOOPaTOPHOIO
000py10BaHUS;

penaTh pacu€THBIE 3a/1a4y € SIBHO 33JJaHHOU (PU3UUECKON MOJIEBIO, UCIIOJIb3YS
(¢r3MYecKue 3aKOHBI M MPUHIIAIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/Jadd BHIOMPATH
(bu3NUYECKyI0 MOJENb, BBIIEATh (PU3NUECKHE BETUUMHBI U (OPMYJIIbI, HEOOXOAMMbBIC
uist €€ penieHusi, MPOBOJUTH PacyE€Thl M OLCHUBATh PEAIbHOCTh MOJYYEHHOIO
3HaUYEHUS PU3NYECKON BETUUUHBL;
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pelaTh KaueCTBEHHbIE 3aJa4yM: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
LENOYKY pacCyXIACHUM ¢ ONOpOM Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sBICHUS;

MCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JUIsl TOHMCKA, CTPYKTYPHPOBAHHS, MHTEPHPETAMH U MPEICTaBICHUS
y4eOHOH M HAy4yHO-TIONYJSPHOM MH(OpMAlMM, TMOJYYEHHOH W3 pa3IUdHbIX
HUCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMy0 HHPOPMAILHUIO;

OOBSICHATH MPUHIIMIIBI JCHCTBHUS MaIINH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS X O€30MAaCHOTO HCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOSKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B 00BSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B pPa3BUTHE TEXHUKU
U TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETHUUECKHE 3HAHMS 1O (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieyeHuss 0€30MacCHOCTH TpPH OOpalIeHWH C MNpUOOpaMU M TEXHUYECKUMHU
yCTPOMCTBAMHU, JJII COXPAHEHUS 3[0POBBbS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
MOBE/ICHUS B OKpYXKaloIleH cpee;

paboTaTh B TpyNIe C BbBIIOJHEHUEM pA3IMYHBIX COLMAIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy TPYyNIbl, pAIMOHATBHO paclpeAeniaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJeKBAaTHO OIICHWBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHNE PACCMaTPUBAEMON TPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakrHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72
1.1 ®u3rKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2
POII
https://resh.edu.ru/
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubnmorexa LIOK
https://m.edsoo.ru/7f41bf72
2.1 Kunemaruka 5 POIII
https://resh.edu.ru/
bubmmoteka IIOK
2.2 7
Huramiia https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 DS/ EES00.1L
POII
https://resh.edu.ru/
Hroro no pasneny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMUKA
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM https://m.edsoo.ru/7f41bf72
3.1 9
TEOpUHU PoOII
https://resh.edu.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 POII
https://resh.edu.ru/
bubnuoreka [{OK
ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/7f41bf72
3.3 )
®a30BbIe IEPEXOIBI PoII
https://resh.edu.ru/
Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72
4.1 DneKTpocTaTHKa 10 POII
https://resh.edu.ru/
bu6nmorexa LIOK
42 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 https://m.edsoo.ru/7f41bf72
' Pa3IMYHbIX Cpelax POII
https://resh.edu.ru/
Uroro mo pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcbl
Paznea 1. JIEKTPOJANHAMUKA
bubnunoreka LIOK
MarnuTHOe nojue. I1eKTPOMAarHuTHAs https://m.edsoo.ru/7f41c97c
11 11 1 3
WHIYKIUSA POIII
https://resh.edu.ru/
Htoro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
bubmuoreka [{OK
MexaHn4yeckne U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
2.1 9 1
KoJieOaHus PoII
https://resh.edu.ru/
bu6nmorexa LIOK
MexaHu4yecKkue U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
2.2 5 1
BOJTHBI POII
https://resh.edu.ru/
bubmmoteka IIOK
https://m.edsoo.ru/7f41c97c
2.3 Ontuka 10 3 POIII
https://resh.edu.ru/
Hroro no pasneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OCHOBBI crielMaIbHON TEOPUU

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

3.1 4
OTHOCHUTEIBHOCTH POIII
https://resh.edu.ru/
Hroro no pazueny 4
Paznea 4. KBAHTOBAS ®PU3UKA
bub6nmoreka [IOK
. https://m.edsoo.ru/7f41c97c
4.1 DJ1eMEeHTHI KBAHTOBOM OITHUKH 6
POIII
https://resh.edu.ru/
bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 POIII
https://resh.edu.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE AP0 5 POII
https://resh.edu.ru/
Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 7

bubnmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
POIII

https://resh.edu.ru/

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE
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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

bubnunorexa LIOK

6.1 OGoo1raroriee MOBTOPEHHE 4 1 gt;p]ji[//m.edsoo.ru/7f4lc970
https://resh.edu.ru/
Hroro no pazueny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 7
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpPOHHbIe N (ppoBbIe 00pazoBaTebHbIE pecypchl

HNuctpykrax no
TEXHHKE 0€3011aCHOCTU
B KaOMHETE (PUBHKHU.
®dusuka — Hayka o
npupoje. Hayuneie
METO/1bl TO3HAHUS
OKPY’KaloIlero Mupa

Ponb u MecTo pusuku B
bopMHUpOBaHUH
COBPEMEHHON HAy4YHOU
KapTUHBI MUDA, B
MPAKTUYECKOU
NeATeIFHOCTH JIFOAeH

Mexanudeckoe
JIBIDKCHHE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO
JOBUKCHUS.
ITepememienue,
CKOpPOCTb, YCKOPEHHE

bu6mmoteka 1IOK https://m.edsoo.ru/ff0c32e2
PoLU
https://resh.edu.ru/subject/lesson/5894/start/90071/

bu6mmoteka LIOK https://m.edsoo.ru/ff0c33e6
PoLU
https://resh.edu.ru/subject/lesson/5894/start/90071/

bubmuoreka [{OK https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE

bubnuoreka ITOK https://m.edsoo.ru/ff0c3620

NPSMOJIMHENHOE P3LL

JIBMKECHHE https://resh.edu.ru/subject/lesson/6287/start/46887/
PaBHOyCKOpeHHOE bubmmoteka LIOK https://m.edsoo.ru/ff0c372e
IIPSMOJIMHENHOE POLWL

JBHKEHUE https://resh.edu.ru/subject/lesson/3721/conspect/160132/

CBo0OoOgHOE ITaficHUE.
Yckopenue
CBOOOIHOTO IAJICHUS

KpuBonunerinoe
JIBU>KeHUE. [[BUKeHHUE
MaTEepUAIBHON TOUYKHU
110 OKPY>KHOCTH
[TpuHUMI
OTHOCHUTEIIbHOCTH
lanunes.
HNuepunansHbie
CHCTEMBI OTCYETA.
[IepBe1it 3aK0H
Hprorona

bu6nmoteka LIOK https://m.edsoo.ru/ff0c39cc
Pl
https://resh.edu.ru/subject/lesson/3721/start/160133/

bubnuoreka ITOK https://m.edsoo.ru/ffOc3ada
Pl
https://resh.edu.ru/subject/lesson/3711/start/47122/

bubnuoreka ITOK https://m.edsoo.ru/ffOc3be8
Pl
https://resh.edu.ru/subject/lesson/6286/start/

Macca tena. Cuina.
ITpuHMn
CYMEPIIO3HUIUHU CHIL.
Bropoii 3akoH
HrroToHa nis
MaTepualibHOU TOUKU

bubmuoreka ITOK https://m.edsoo.ru/ffOc3be8
P3LU
https://resh.edu.ru/subject/lesson/4717/main/270742/
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://resh.edu.ru/subject/lesson/3721/conspect/160132/
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpetuii 3akoH

bubnuorexa ITOK https://m.edsoo.ru/ffOc3be8
PoW

10 H . .
broToHa i https://resh.edu.ru/subject/lesson/4717/main/270742/
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOI'O
bubnuoreka ITOK https://m.edsoo.ru/ff0c3d00
1 Tsarorenus. Cuiia P3LL
Nl
rAecTH. Liepsad https://resh.edu.ru/subject/lesson/4718/main/47329/
KOCMHUYECKasi CKOPOCTh
bu6mmoteka LIOK https://m.edsoo.ru/ff0c3e18
12 Cuna ynpyrocru. P3LLl
I'yvka. B
3axon I'yxa. Bec Tena https://resh.edu.ru/subject/lesson/4721/start/47472/
Cuiia TpeHusl.
Koadduruent tpenus. bubnuoreka L{OK https://m.edsoo.ru/ffOc3f76
13 Cuita conpOoTUBIICHUS PO
NpU IBHKECHUHU TeJa B https://resh.edu.ru/subject/lesson/6289/start/47531/
SKHJIKOCTH WJIM Ta3e
[TocTynarensHoe 1
BpaniaTeibHOe
BIOKEHHE a0COJIFOTHO
A R bubnuoreka ITOK https://m.edsoo.ru/ffOc41a6
14 TBEPJOTO TeJNA. .
M !
OMEHT CHIIBL LLICHO https://resh.edu.ru/subject/lesson/6288/start/47151/
CcuIBl. Y ClIoOBHUSI
paBHOBECHS TBEPLAOTO
Tena
Nmmnynse
MaTepUalbHON TOUYKH, bu6mumoreka LIOK https://m.edsoo.ru/ff0c43d6
15 CUCTEMEI PaLL

MaTepHabHBIX TOYEK.
Wmnynbce cuiibl. 3aKoH

https://resh.edu.ru/subject/lesson/5895/start/138339/
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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

COXpPaHCHUA UMITYJIbCA.
PeaktuBHOE JABUXKCHUC

16

Pabora u MmomHoOCTh
cuiibl. Kunetnueckas
SHEPIUsi MATEPUAIIBHON
touku. Teopema 06
W3MEHEHUU
KMHETUYECKOU SHEPIUU

bubnuoreka [TOK https://m.edsoo.ru/ff0c4502
PoLU
https://resh.edu.ru/subject/lesson/6290/start/197453/

17

18

IloTrenumanbHast
SHEPrusl.
IlorennuansHas
SHEPIus yrnpyro
nehopMUPOBaAHHOM
MPY>KUHBI.
IloTrenumanbHast
SHEPTHUs Tea BOIHU3U
MOBEPXHOCTU 3eMITH

[ToreHunanbHbIE U
HENOTEHLMAJIbHbIE
cuibl. CBsA3b pabOTHI
HENOTEHUUAIbHBIX CUJI
C U3BMEHEHUEM
MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs
MEXAHUYECKOMN dHEPTun

bu6mmoteka 1IOK https://m.edsoo.ru/ff0c461a
Pl
https://resh.edu.ru/subject/lesson/6290/start/197453/

bubnuoreka [{OK https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHnasi pabota
Nel «MccnenoBanue
CBSI3HM pabOTHI CHITHI C
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

21

22

23

24

U3MEHEHUEM
MEXaHUYECKOM 3HepTruu
TeJa Ha IpUMepe
pacTsKeHust
PE3UHOBOTO KIyTa»

KoHnTtposbHas padota
Nel mmo Teme
«Kunemartuka.
Jnnamuka. 3aKOHbI
COXpaHEHUS B
MEXaHUKe»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH.
bpoyHoBCKOE
neuxenue. Audpoysus

Xapaxkrep JBUKECHUS U
B3aWMOJICVICTBHUS
YaCTHIl BEIIECTBA.
Mopenu ctpoeHus
ra30B, KUAKOCTEH 1
TBEPIBIX TEI

Macca monexy:.

KonnuecTBO BemecTna.
ITocrosinHast ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u eé

39

bubnuoreka ITOK https://m.edsoo.ru/ffOc4b74

bubnuoreka I{OK https://m.edsoo.ru/ffOc4dc?
Pl
https://resh.edu.ru/subject/lesson/4722/start/47800/

Pl
https://resh.edu.ru/subject/lesson/3731/main/47862/

Pl
https://resh.edu.ru/subject/lesson/2063/start/

PoLU
https://resh.edu.ru/subject/lesson/5898/start/15462/



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

n3mepenue. [lkana
temmneparyp Llenbcus

Nneansusiii raz B MKT.

bu6nmoteka LIOK https://m.edsoo.ru/ffOc4fde

25 OcHOBHOE ypaBHEHHUE PaLU
MKT https://resh.edu.ru/subject/lesson/6291/main/15495/
AOconroTHas
TeMIlepaTypa Kak Mepa
. N bu6nmoteka LIOK https://m.edsoo.ru/ff0c511e
CpeIHe KHHETUYECKOM P31
26 SHEPTUH IBYKECHUS
P Hy https://resh.edu.ru/subject/lesson/5898/start/15462/
MOJIEKYJ. YpaBHCHHE
JICKYIL YP https://resh.edu.ru/subject/lesson/6292/start/325554/
MenneneeBa-
Kunaneiipona
PoLU
7 3akoH /lanbTOHA. https://resh.edu.ru/subject/lesson/6292/start/325554/
I'a30BBIC 3aKOHEBI https://resh.edu.ru/tv-
program/archive/325?ysclid=Inrdhyusia281911506
JlaGopaTtopHnast pabota
No2 «MccnemoBanune
28 3aBUCUMOCTH MEXIY
napameTpamMu
COCTOSIHUS
Pa3pexKEHHOTO Ta3a»
H3omponeccel B
bubmuoreka [TOK https://m.edsoo.ru/ff0c570e
HJIeaIbHOM ra3e M uX
29 o PoLU
rpaduyeckoe
p https://resh.edu.ru/subject/lesson/6292/start/325554/
MIPE/ICTABIICHHE
30 BryTtpeHnHss sHeprus bubnnorexa LHOK https://m.edsoo.ru/ff0c5952

TEPMOJIUHAMUYECKOI

40

PaLWW



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CUCTEMBI U CIIOCOOBI €€
U3MEHCHUSI.
KosmgecTBo TEIUIOTHI 1
paborta. BHyTpeHHss
SHEPrus 0JIHOATOMHOTO
UJCATLHOTO Ta3a

https://resh.edu.ru/subject/lesson/5897/start/150904/

bu6nmoteka LIOK https://m.edsoo.ru/ff0c5¢36
PoW

31 Buasl Tennonepenaun
A el https://resh.edu.ru/subject/lesson/2594/
main/?ysclid=Inrdk7qsh0821317925
VY nenpHas
TENJIOEMKOCTh
bubnuoreka [{OK https://m.edsoo.ru/ffOc5¢c36
BeniecTea. Konuuectso _
32 https://resh.edu.ru/subject/lesson/2989/
TEIUIOTHI TIPU ) )
main/?ysclid=Inrdmsq316649001212
Temionepeaye.
AnrabaTHBIN mporecc
[IepBs1it 3aK0H
bu6mmoteka I1OK https://m.edsoo.ru/ffOc5efc
TEPMOJMHAMUKH U €T0
33 PoLU
IIpUMEHEHHE K
p https://resh.edu.ru/subject/lesson/4723/main/15582/
u3omnpoleccaM
Heob6patumoctsb
34 IIPOLIECCOB B MPUPOJE. bubnnorexa LHOK https://m.edsoo.ru/ff0c6230
Bropoii 3akoH
TEPMOJMHAMUKH
. bu6mmoteka I1OK https://m.edsoo.ru/ff0c600a
[IpuHuun nefcTBus u P3LLI
35 KII/] TerioBoi

MalllHbI

41

https://resh.edu.ru/subject/lesson/3763/start/160222/
http://lab.sereygcv.beget.tech/subject/lesson/3763/start/



https://m.edsoo.ru/ff0c5c36
https://resh.edu.ru/subject/lesson/2594/
https://m.edsoo.ru/ff0c5c36
https://resh.edu.ru/subject/lesson/2989/
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/start/160222/

Muxn Kapno u ero

PaLWW

36
KIIJI https://resh.edu.ru/subject/lesson/3763/start/160222/
DKOJIOTHYECKUE
37 POOJIEMBI PoLL
p https://resh.edu.ru/subject/lesson/5922/main/79074/
TEIUIOHEPTETHKU
O06o0maromuii ypok
38 «MonexkynspHas bubnuoreka [{OK https://m.edsoo.ru/ff0c6938
¢usnka. OCHOBBI
TEPMOIMHAMHKI
KoHTposbHas padota
Ne2 o Teme
HO TEM bubnuoreka I{OK https://m.edsoo.ru/ffOc6a50
39 «MonexynsipHas
¢usnka. OCHOBBI
TEPMOIMHAMHKI)
[TapooGpa3zoBanue u bubnuoreka [{OK https://m.edsoo.ru/ffOc63b6
40 KOHJIEHCAIIUA. PaLWL
Hcnapenue u kuneHue https://resh.edu.ru/subject/lesson/4740/start/15520/
AOcomoTHas U
bubnuoreka [{OK https://m.edsoo.ru/ff0c64d8
OTHOCHUTEJIbHAS
4 aXHOCTB BO3JIyXa PoLL
BIIQKHOCTH B .
T . X https://resh.edu.ru/subject/lesson/4740/start/15520/
Hacspiennsiit nap
TBépmoe Teno.
Kpucrannuueckue u
bubmuoreka ITOK https://m.edsoo.ru/ffOc65f0
42 amopdHbIe Terna. .

AHU30TpONUs CBOMCTB
KpucTauioB. Kuaknue
KpUCTAJUTHI.

42

https://resh.edu.ru/subject/lesson/3741/start/78608/



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

CoBpeMeHHbIe
MaTepHaIbl

IInaBnenue u
KpUCTAJUTU3ALIUS.

bu6nmoteka LIOK https://m.edsoo.ru/ff0c6708
PoLU

43 VnenpHast Temiora
g https://resh.edu.ru/subject/lesson/2986/start/
eHUs.
TLIABICHIA 2ysclid=Inre12irlp903866435
CyOnumarus
44 YpaBHEHHE TEIIIOBOTO bubnuoreka [{OK https://m.edsoo.ru/ff0c6820
OaJranca
DneKTpu3anus Te.
DIIeKTPUUECKUH 3apsil. bubmuoreka ITOK https://m.edsoo.ru/ffOc6bcc
45 JIBa Buja P3LL
ANEKTPUYECKUX https://resh.edu.ru/subject/lesson/6293/start/160282/
3apsioB
[TpoBoaHUKH,
bubnuoreka ITOK https://m.edsoo.ru/ffOc6bcc
TURJICKTPUKU U
46 [IOJIYIIPOBOTHUKU PoLL
3 yip ) https://resh.edu.ru/subject/lesson/1540/
aKOH COXpaHEHUS
p main/?ysclid=Inre5q6q7d106712288
AIEKTPUIECKOTO 3apsiia
BsanmoneiicTeue
A bubmuoreka ITOK https://m.edsoo.ru/ffOc6ced
47 3apsi/ioB. 3aKOH .
Kynona. Touyeunsrit
y . https://resh.edu.ru/subject/lesson/6293/start/160282/
AIEKTPUUECCKUIN 3apsi]T
Hanpsxénnocts
bubmuoreka IIOK https://m.edsoo.ru/ffOc6df2
AJIEKTPUIECKOTO TIOJIA.
48 o P3LL
15050007001
PHHI https://resh.edu.ru/subject/lesson/5899/start/48723/
CYMEPIIO3UITII

43



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

ANEKTPUYECKHUX TOJIEH.
JIuHuy HanpsKEHHOCTH

Pabora cin BuGmmotexa LIOK https://m.edsoo.ru/ff0c6f00
49 AJEKTPOCTATUUECKOTO P3LL
noas. orermma https://resh.edu.ru/subject/lesson/5899/start/48723/
PaznocTh moreHIHaI0B
[IpoBoaHMKY 1
JIUAJICKTPUKHU B bubnuoreka [{OK https://m.edsoo.ru/ff0c7018
50 JJICKTPOCTATUIECKOM PaLWW
oJIe. https://resh.edu.ru/tv-
Jnanexkrpudeckas program/archive/470?ysclid=Inre8dh6k2287878259
MIPOHUIIAEMOCTh
. bubmuorexa IOK https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTb.
51 Konpaencarop PoLl
https://resh.edu.ru/subject/lesson/3753/start/48777/
DIEKTPOEMKOCTh
MJIOCKOTO bu6mmoteka 11OK https://m.edsoo.ru/ff0c72c0
52 KOH/JIEHCATOopaA. PaLL
DHeprus 3apsyKeHHOTO https://resh.edu.ru/subject/lesson/3753/start/48777/
KOHJIEHCATOpa
JlaGoparopHas paboTa
53 Ne3 "H3smepenne
3JEKTPOEMKOCTH
KOHJeHcaropa"
[IpuHnun nercTBus u
54 MMPHUMCHCHUEC PaLL
KOHIEHCATOPOB, https://resh.edu.ru/subject/lesson/3753/start/48777/
KOIMUPOBAIBHOTO

44



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

arnmapara, CTpyuHOro
MIpUHTEPA.
DIIeKTpoCcTaTHYECKas
3alIUTa. 3a3eMJICHUE
3JIEKTPOIPUOOPOB

DJIEKTPUUYECKUH TOK,
YCIIOBUS €r0
CYIIIECTBOBAHHSI.
[TocrosinnbIi TOK. CHita
Toka. Hanpsoxenue.
CormnpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE,
napasuiesIbHOE,
CMEIIaHHOE
COCIIMHEHNE
MIPOBOTHUKOB.
JlaGopaTtopHnast pabota
Ned «3yuenne
CMEIIaHHOTO
COEZIMHEHUs
PE3UCTOPOBY

3akon Oma 1 TTOJTHOM
(3aMKHYTOH)
AIIEKTPUUYECKOHN IIETIH.
KopoTtkoe 3ambikanue.
JlaGoparopHas paboTa
No5 «M3mepenne SAC
HCTOYHHKA TOKA U €TO

45

Pl
https://resh.edu.ru/subject/lesson/5901/start/48864/

bu6mmoteka IIOK https://m.edsoo.ru/ff0c74f0
P3LU
https://resh.edu.ru/subject/lesson/5901/main/48868/

bubmuoteka [{OK https://m.edsoo.ru/ffOc7ae0
PoLU
https://resh.edu.ru/subject/lesson/5900/start/49362/



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

BHYTPEHHETO
COIPOTUBIICHUSD)

Pabora 1 MOIITHOCTH

bu6nmoteka LIOK https://m.edsoo.ru/ff0c7838

58 AIIEKTPUIECKOTO TOKA. PaLU
3akon J[xoyns-Jlenna https://resh.edu.ru/subject/lesson/4741/start/150960/
DJIEKTPOHHAS
MPOBOJIUMOCTH
TBEPABIX METAJLIOB.
59 3aBUCUMOCTH P3LL
COIIPOTHUBJICHUS https://resh.edu.ru/subject/lesson/3775/start/107857/
METAaJJIOB OT
TEMIIepaTyphl.
CBepXIpoBOAMMOCTD
DIIEKTPUUECKHUI TOK B
60 Croii PoLU
BakyyMme. CBoiicTBa
Yy https://resh.edu.ru/subject/lesson/3787/main/197486/
3JIEKTPOHHBIX MTyYKOB
[ToxynpoBoaHMKH, UX
COOCTBEHHAs U
npuMecHas
bubnuoreka [{OK https://m.edsoo.ru/ffOc84ae
MIPOBOJIUMOCT.
61 Croii N PoLU
BolicTBa Pp—N-
P https://resh.edu.ru/subject/lesson/6294/start/49445/
nepexoja.
[TonynpoBOIHUKOBBIE
nprOOpbI
DJIEeKTpUUYECKHI TOK B
P bubnuotexa [{OK https://m.edsoo.ru/ff0c82ba
62 pacTBOpax M pacruiaBax PSLLl

SJICKTPOJIUTOB.
SJ'ICI(Tp OJIMTUYCCKAaA

46

https://resh.edu.ru/subject/lesson/6295/start/15636/



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

JUCCOLIMALIHS.
DIIEKTPOJIN3

63

DIIEKTPUUECKHUI TOK B
rasax.
CaMOCTOSITeTbHBIN U
HECaMOCTOSITENbHBIH
paspsia. MoJsHus.
[Tnazma

bubnuorexa [IOK https://m.edsoo.ru/ffOc84ae
PoLU
https://resh.edu.ru/subject/lesson/3787/main/197486/

64

DIIEeKTPUUYECKHE
puOOpbI U yCTPOICTBA
U UX MPaKTUYECKOe
npumMeHenue. [Ipasua
TEXHUKU 0€30I1aCHOCTH

bu6mmoteka 11OK https://m.edsoo.ru/ff0c86fc

65

66

67

KonTtponsHas pabora
Ne3 o Teme
«DIeKTpOCTaTHKA.
ITocTossHHBIN
INEKTPUUYECKUHN TOK.
Toku B pa3nu4HbBIX
cpemax»
O6o06uaromuit ypok 1o
TeMe
«DNEeKTPOTUHAMUKAY

Ntorosas KOHTpOJIbHAS
pabota Ha
IIPOMEKYTOUHON
aTTecTaluu 1o pu3nKe
3a kypc 10 kiacca

47

bubmuoreka ITOK https://m.edsoo.ru/ffOc8a8a

bubnuoreka ITOK https://m.edsoo.ru/ffOc88be

bubmuoreka [IOK https://m.edsoo.ru/ffOc8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56

O6o06maromuit ypok 1o

bubnuorexa I{OK https://m.edsoo.ru/ffOc8f6c

68 Kypcy ¢pusuku 10 1
KJacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

48



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo 4acoB

Jlaboparopnasi pabora
Ne2 «hccaenoBanue

49

Ne JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
1w/ Tema ypoka Beero Kourpoububie IIpakTuyeckue pecypen
padoThI padoTshI
HHCTpYKTAXK 110 TEXHUKE
0e30macHOCTH B KaOMHeTe
¢u3uku. [TocrosiHubie bubmmoteka LIOK https://m.edsoo.ru/ff0c9778
MarHuThl U UX PILL
1 B3aUMOo/IeiicTBHE. 1 https://resh.edu.ru/subject/lesson/1541/main/
MarnutHoe nosne. Bektop 2ysclid=Inresdeh6v421205095
MAarHUTHOMN UHIYKLIUH. https://resh.edu.ru/subject/lesson/3806/start/46748/
JluHuy MarHuTHOM
WHIYKIAH
MaruautHoe nosie
IIPOBOJIHHUKA C TOKOM. bu6mumoteka L{OK https://m.edsoo.ru/ffOc98fe
2 OmneiT Opcrena. 1 P3LU
B3anmoneiictBue https://resh.edu.ru/subject/lesson/3806/start/46748/
MIPOBOJIHUKOB C TOKOM
JlabopaTopnasi paGora
Nel «Azyuenne
3 1 1 bubnuoreka [{OK https://m.edsoo.ru/ffOc98fe
MArHUTHOTO IO0JIAA
KATYIIKH C TOKOM))
JleicTBME MarHUTHOTO
I10JIsI Ha IIPOBOJHUK C bu6mmoreka L{OK https://m.edsoo.ru/ffoc9acO
4 TokoM. Cuita Amnepa. 1 1 PaLU

https://resh.edu.ru/subject/lesson/3806/start/46748/



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

AelCTBHUS MOCTOSIHHOTO
MATHUTA HA PaMKY C
TOKOM»

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

bubnuorexa I{OK https://m.edsoo.ru/ff0c9df4
PoLU
https://resh.edu.ru/subject/lesson/3806/start/46748/

DeKTpoOMarHuTHas
nHaykuus. [1oTok BekTopa
MarHUTHON MHIAYKIHH.
O/J1C nuaykuuu. 3aKoH
3JIEKTPOMAarHUTHOM
unnykuuu Papanes

JlaGoparopHasi pabora
Ne3 «MccnenoBanmne
SIBJICHUS
3JIEKTPOMATHUTHOM
HHAYKIUID)
NHnykTuBHOCTG. SIBIIEHUE
camounaykuu. 3/1C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TOJISI KaTYIIKH
C TOKOM.
DJIEKTPOMArHuTHOE TOJe
TexHu4eckue ycTpoincTaa

" UX NPUMCHCHHUC!:
INOCTOAHHBIC MarHmThI,

50

P3LU
https://resh.edu.ru/subject/lesson/4908/start/96375/

bubnuoreka ITOK https://m.edsoo.ru/ffOcal50

bubnuoreka [TOK https://m.edsoo.ru/ffOca600
Pl
https://resh.edu.ru/subject/lesson/5905/start/46858/

PoLU
https://resh.edu.ru/subject/lesson/5902/start/8703/



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

AIIEKTPOMATHUTHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIH
3JIEMEHTAPHBIX YACTHII,
WHIYKITMOHHAS TIeYh
O06o0maromuii ypok
«MaruuTHOE 110JI€.
DneKTpoMarHuTHas
UHIYKIHSD

bu6nmoteka LIOK https://m.edsoo.ru/ff0cab82

11

12

13

KonTposbHnas padora no
Teme Nel «MarautHoe
noue.
DJIeKTPOMarHuTHast
UHIYKIHS

CBo0OoiHbIE MEXaHUYECKHE
KoJie0aHusl.
I'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHHYECKHUX
koneOanuii. [IpeBpaiienue
SHEPrUuu

JlabopaTopnasi paGora
Ne4 «MccnenoBanmne
3aBMCHMOCTH NEepHOAa
MaJIbIX KoJIeOaHuil rpy3a
HAa HUTH OT AJIMHBI HUTHU
H Macchl rpys3a»

bubnuoreka IIOK https://m.edsoo.ru/ffOcad58

bubmuoreka [{OK https://m.edsoo.ru/ffOcaf06
Pl
https://resh.edu.ru/subject/lesson/4907/start/78497/

51



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

KonebarenbHbIit KOHTYP.
CBo0OogHbBIE
3JICKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM

bu6nmoteka LIOK https://m.edsoo.ru/ff0ch820

14 KOJIe0aTeIbHOM KOHTYpE. PO
AHaNOTHs MEXy https://resh.edu.ru/subject/lesson/5903/start/46945/
MEXaHUYCCKUMH U
AJIEKTPOMATHUTHBIMU
KOJIEOAHUSIMH
®opmyna Tomcona. 3akoH
bubnuoreka IIOK https://m.edsoo.ru/ffOcb9ca
COXpaHEHHUsSI SHEPTHH B
15 PILL
HJIcIbHOM
a https://resh.edu.ru/subject/lesson/5903/start/46945/
K0JIe0aTeIIbHOM KOHTYPE
[IpencraBnenue o
3aTyXamIIUX KOJICOaHHSIX.
bubnuoreka [{OK https://m.edsoo.ru/ffOcbb86
Brinyxnennbie P3LLI
16 MeXaHHYECKHE KoJIeOaHus. ) ,
p B https://resh.edu.ru/subject/lesson/3018/main/
€30HaHC. BEIHYXIeHHBIE
YA 2ysclid=Inrf1chly4463232199
3JIEKTPOMAarHUTHbBIE
KoJIeOaHUs
[IepeMeHHBIH TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK. bubanorexa LHOK https://m.edsoo.ru/ffOcbd34
17 MoutHoCcTh NEPEMEHHOTO PoLL
TOKa. AMIUTUTYAHOE U https://resh.edu.ru/subject/lesson/4909/start/47006/
JIEUCTBYIOILIEE 3HAUYCHHUE
CHWJIBI TOKA U HATIPSDKEHUS
18 Tpancdopmarop. PaLU

[IpouzBoacTBO, Nepenaya u

https://resh.edu.ru/subject/lesson/5529/start/146292/
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

notpedyeHue
IIEKTPUIECKON SHEPTHU

YeTpoicTBO U
IIPAKTUYECKOE IPUMEHEHNE
3JIEKTPUUYECKOTO 3BOHKA,

bubnuorexa IIOK https://m.edsoo.ru/ffOcc324

19 PoLU
reHeparopa nepeMeHHOTr 0
paTop . P https://resh.edu.ru/subject/lesson/4941/start/146203/
TOKa, TUHUH
3JIeKTpoIepeay
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE
20 3JIEKTPOIHEPIUH. PaLWW
KynbTypa ucnonb3zoBanus https://resh.edu.ru/subject/lesson/5922/main/79074/
3JIEKTPOIHEPIUH B
IMOBCETHEBHOH KU3HHU
Mexanndeckre BOJIHEI,
CIJIOBHS pacIpOCTPaHEHMUS.
Y pacipocTp bubnuoteka [{OK https://m.edsoo.ru/ffOcca54
Ilepuon. Cxopocth
21 PaLL
acIpoCTpaHEeHHS U JJIMHA
pactpoctp A https://resh.edu.ru/subject/lesson/3795/main/270800/
BOJIHBL [lonepeunsie n
MIPOJIOJTHHBIE BOJTHBI
bubnuoreka [{OK https://m.edsoo.ru/ffOcccOc
3ByK. CKOpOCTH 3BYKa. P31
22 I'poMmkocTh 3Byka. BricoTa
p Tem6 YK https://resh.edu.ru/subject/lesson/3015/
ToHa. TeMOp 3ByKa
P 3BYK main/?ysclid=Inrf7okx6n797310484
DJIEKTPOMAarHuTHHIE
. bubnuoteka [{OK https://m.edsoo.ru/ffOccfe0
93 BOJIHBL, X CBOICTBA U P31

ckopocts. [Ikama
AIEKTPOMATHUTHBIX BOJIH

https://resh.edu.ru/subject/lesson/4913/start/47383/
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://resh.edu.ru/subject/lesson/3015/
https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI paAMOCBA3U U
TeJIeBUIeHNA. Pa3BuTHe

PaLWW

24
CpEJICTB CBS3H. https://resh.edu.ru/subject/lesson/4915/start/47443/
Pagnosokamnus
K 0ora No2
25 OHTPO-ILHAT pAOOTH 72 Bu6morexa LIOK https://m.edsoo.ru/ff0cc6ts
«KoJsie0aHus 1 BOJHBI
[IpssmonunenHoe
pacnpocTpaHeHUE CBETA B bubnuoreka [{OK https://m.edsoo.ru/ffOcd350
26 OJIHOPOJIHOM cpefie. PILU
TodueyHBIN HCTOYHHUK https://resh.edu.ru/subject/lesson/1543/start/
ceera. JIyu ceera
OTtpakeHue cBeTa. 3aKOHbI
bubnuoreka IIOK https://m.edsoo.ru/ffOcd4e0
97 OTpa)KEHHUS CBETA. o3l
IT i .
OCTPOCHNE H300paxeHHi https://resh.edu.ru/subject/lesson/3006/start/
B IUIOCKOM 3€pKaje
[Ipenomiienue ceera.
ITomHOE BHYTpEHHEE bubnmnoreka [{OK https://m.edsoo.ru/ffOcd7f6
28 orpakenue. [IpenenpHbIi P3LW
YTOJI TOJTHOTO https://resh.edu.ru/subject/lesson/3005/start/
BHYTPEHHETO OTPaKEHUS
Jlaboparopnasi pabora
NeS «M3mepenne
29 bubnuoreka [IOK https://m.edsoo.ru/ffOcd67a
noKa3areJis
NpeTOMIIEHHS CTEKJIA»
JIunzel. [Toctpoenne
P Bu6nuorexa [IOK https://m.edsoo.ru/ffocddle
30 M300pakeHH B JIMH3E. P31

®opmyiia TOHKOW JIMH3BI.
YBenuyeHue JTuH3bI

https://resh.edu.ru/subject/lesson/3843/start/270825/
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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
https://m.edsoo.ru/ff0cdd1e

JlabopaTopnasi paGora
Ne6 «MccaenoBanue

31
CBOMCTB U300pakeHuil B
JHH3AX»
Hucniepcus ceera.
C110KHBIH cocTaB 0elIoro
32 cBerta. IIBerT. P3LU
JlaGoparopHasi pabdora https://resh.edu.ru/subject/lesson/3818/start/47999/
Ne7 «<Hab0mronenune
AUCIIEPCHHU CBETAY
bubnuoreka [{OK https://m.edsoo.ru/ffOced22
HNuTtepdepennus cera.
33 Hudpa CBETa PoLl
ndpaKIus CBETA.
m q)p 1 . https://resh.edu.ru/subject/lesson/5906/start/197573/
nbdpakIMoHHas peléTKa
paKil p https://resh.edu.ru/subject/lesson/3866/start/151456/
bu6mmoteka 1IOK https://m.edsoo.ru/ff0cf02e
34 [TonepedHOCTH CBETOBBIX P3LLI
BoaH. [Tongapusamnus ceeta
przall https://resh.edu.ru/subject/lesson/3853/start/48173/
OnTuueckue npudopsl U P3LLI
35 CTPOMCTBA U YCIOBUS UX
yerp y https://resh.edu.ru/subject/lesson/3829/start/197511/
6€3011acCHOr0 MPUMEHEHUS
['panu1el mpuMEHUMOCTH
. bubnuoreka [{OK https://m.edsoo.ru/ffOcf862
36 KJIaCCUYECKON MEXaHUKH. P31
ITocTymaTel criennaIsLHOM
y 1 https://resh.edu.ru/subject/lesson/5907/start/48231/
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTETBHOCTD
bubnuoteka [{OK https://m.edsoo.ru/ffOcfad?
37 OJTHOBPEMEHHOCTH. P31

3ame]yieHre BpEMEHH U
COKpaIlleHUE JUTUHBI

https://resh.edu.ru/subject/lesson/5907/start/48231/
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https://m.edsoo.ru/ff0ced22
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OHeprus U UMIYJbC
PENATUBUCTCKOMN YaCTULBI.

bubnuorexa [{OK https://m.edsoo.ru/ffOcfc68

38 CBs13b MacChI C SHEPTHUEH U PO
MMIYJIbCOM. DHEPrus https://resh.edu.ru/subject/lesson/4916/start/290362/
MTOKOS
KonTpoasnas pa6ora Ne3
OnTuka. OcHo
39 CIITTHIA. LCHOBRT BuGmmorexa LIOK https:/m.edsoo.ru/fOcf6f0
crenuaJbHO| Teopuu
OTHOCHUTEJIbHOCTH»
®otonbl. Dopmyia bubnnorexa [IOK https://m.edsoo.ru/ffOcfel6
40 [1nanka. DHeprus u PO
UMIyIasC GOTOHA https://resh.edu.ru/subject/lesson/3878/start/48318/
OTKpBITHE U HCCIIE0BaHNE bubnmnorexa LHOK https://m.edsoo.ru/ffOcffcd
41 doroaddexra. OmbITH A. PaLU
I'. CtoneroBa https://resh.edu.ru/subject/lesson/4917/start/197790/
3akonsl Gpotordhdexra.
YpaBHeHue DUHIITEITHA bubnuoreka [{OK https://m.edsoo.ru/ff0d015e
42 st poroaddexra. P3LU
«Kpacnas rpanuna» https://resh.edu.ru/subject/lesson/4917/start/197790/
doroapdexra
aByieHue cBeTa. OTBITHI
a bubnuoreka [{OK https://m.edsoo.ru/ff0d04a6
43 I1. H. JleGenena. P31
X .
HMITHECKOE JICuCTBHE https://resh.edu.ru/subject/lesson/3878/start/48318/
CBeTa
TexHuueckne ycTpocTa
44 1 TIPaKTHYECKOE PaLL

MIPUMCHCHHE:
($hOTOdIEMEHT,

https://resh.edu.ru/subject/lesson/3878/start/48318/
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

dboTogaTUnK, COTHETHAS
Oarapesi, CBETOIMO]

Pemenue 3agay mo reme

45 «DIJIEMEHTBI KBAHTOBOM Bbu6nuoteka LIOK https://m.edsoo.ru/ff0d0302
OIITUKN
Mogens atoma TomcoHa.
OmsiTel Pesepdopaa mo bubnuoreka ITOK https://m.edsoo.ru/ff0d091a
46 pacCesTHUIO O-YaCTHII. PaLU
ILnanerapnas Moaenb https://resh.edu.ru/subject/lesson/3910/start/48347/
aToMa
bu6mmoteka 1IOK https://m.edsoo.ru/ff0dOafa
47 [Tocrynarter bopa PO
https://resh.edu.ru/subject/lesson/5908/main/197855/
W3nyyenue u nornouexHue
¢$oTOHOB TIpH TIEpexoIe bubnnorexa LHOK https://m.edsoo.ru/ff0dOafa
48 aToOMa C OJJHOTO YPOBHS PaLU
JHEPrUU Ha Ipyrou. Buael https://resh.edu.ru/subject/lesson/5908/main/197855/
CIIEKTPOB
BonHoBele cBOMCTBA
. bubnuoreka [{OK https://m.edsoo.ru/ff0d0ca8
yactull. Bonnsl ne bpoitns. P3LLI
49 K - I
OpHyCKygﬂpHO BOTHOBOI https://resh.edu.ru/subject/lesson/6362/start/132667/
JLyaIsM. LIOHTARHOE 1 https://resh.edu.ru/subject/lesson/3878/main/48322/
BBIHYKJICHHOE U3JIyY€HHE
bubmuoteka [{OK https://m.edsoo.ru/ff0d0fd2
OTtkpbITHE o3l
.0
50 Pa/HOAKTHBHOCTH. LIHIBITR! https://resh.edu.ru/subject/lesson/3889/start/290391/

Pezepdopaa o
OTIPENIeIICHUIO COCTaBa

57
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://resh.edu.ru/subject/lesson/6362/start/132667/
https://m.edsoo.ru/ff0d0fd2

PaIuOaKTUBHOTO
U3ITy4eHUs

51

CsoticTBa anbda-, 6era-,
raMma-Hu3JIy9eHUsI.
Bsgaue
pPaJlMOaKTUBHOCTH Ha
JKUBBIC OpPTraHU3MBbI

P3aLL
https://resh.edu.ru/subject/lesson/3889/start/290391/

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Tonsl.
Anbda-pacnan.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-
pacriaza. ['amma-usnyuenue

bubmnoreka IHOK https://m.edsoo.ru/ff0d1162
PaLL
https://resh.edu.ru/subject/lesson/3889/start/290391/

53

54

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHble peakluu.
SInepHslil peakTop.
[TpoOnemsbl, MepCneKTUBHI,
JKOJIOTUYECKUE ACTIEKTHI
AJIEPHOMN DHEPrEeTUKH

DJIEMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtob1 HaOMIOICHUS U
perucrpanuu
3JIEMEHTaPHBIX YACTHII.
Kpyrasrii cron
«DyH1aMEHTAIbHbIE
B3aNMOJICHCTBHS.
EnunctBo duznueckoit
KapTUHBI MUPa»

bub6mmoteka 1IOK https://m.edsoo.ru/ff0d1356
PoLU
https://resh.edu.ru/subject/lesson/4918/start/48463/

bubmuoreka [TOK https://m.edsoo.ru/ff0d0e38

58



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

55

56

Bun 38é3m1H0T0 HEbA.
CosBe3aus, SpKue 3BE3IbI,
IIJIAHETHI, UX BUIUMOE
nexenne. CoiHeyHas
cucreMa

Counune. Conneunas
aKTUBHOCTL. McTOUHHK
sueprun CoJiHIIA U 3BE3]T

PoLW
https://resh.edu.ru/subject/lesson/4936/start/151726/

https://resh.edu.ru/subject/lesson/3918/start/48521/

P3LU
https://resh.edu.ru/subject/lesson/5910/main/280705/

57

58

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
rJIaBHOM
MOCJIENOBATEIHLHOCTH.
Buytpennee ctpoeHue
3B&311. COBpEeMEHHBIC
MIPEICTABJICHHUS O
MIPOUCXOXKICHUN U
sporony CoJHIIA | 3BE3 ]

Mieynsiii [1yre — Hama
I'anaktuka. Ilonoxenue u
nekenne CoHia B
T'amakTuke. I'anakTukm.
YeEpHble ObIPHI B ApPAX
raJIakKTHUK

Pl
https://resh.edu.ru/subject/lesson/5910/main/280705/

Pl
https://resh.edu.ru/subject/lesson/4935/start/290420/

59

Bcenennas. PazOeranue
ranakTuk. Teopus
bonpmioro B3peiBa.
PenukroBoe uznydeHue.
Mertaranaktuka

Pl
https://resh.edu.ru/subject/lesson/4937/start/197941/
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60

Hepemennsie npo6iaembl
aCTPOHOMUH

P3aLU
https://resh.edu.ru/subject/lesson/4937/start/197941/

61

KonTpoubnas pabora Ned
«JIeMeHTbI ACTPOHOMUH
U acTpopuznkm»

62

63

64

65

O6o06maromuii ypok. Posb
($U3UKU ¥ aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATbHOM 1 3THYECKOI
chepax nesaTeIbHOCTH
yenoBeka. Poib u MecTo
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOI Hay4yHOU
KapTUHE MHUpa

HTorosas KOHTPOJIbLHASA
padora Ha
NMPOMEKYTOYHOMI
arrecTauuu no GU3snKH
Ha ypoBHe COO

Ob6o6maromuit ypok. Poib
¢dusmueckoit Teopun B
(dbopmMHupoBaHUU
IIPEICTABICHUH O
buznyecKkoil kKapTuHe MUpa
O06o0marmuii ypoxk.
Mecto pusnueckoit
KapTHUHBI MUpa B 001IeM

60

P3LL
https://resh.edu.ru/subject/lesson/5894/start/90071/

bubmuoreka [{OK https://m.edsoo.ru/ff0d1784

bubmuoreka [{OK https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

Py COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUNA O IPUPOIE

O060061EHNE U

CUCTEMATHU3A 3HAHUU
HCTEMATHSALIA SHAHIH Bu6mnorexa LIOK https://m.edsoo.ru/ff0d1784

66 o teMe «MarguTHoe 1
noJie. DJIeKTpOMarHuTHas
WHIYKIHAS

O06o0061IEHNE U

CHUCTEMATHU3A 3HAHUU
HCTEMATHBAII SHarHH Bu6muorexa LIOK https://m.edsoo.ru/ff0d1784

67 o teme «Ontrka. OCHOBEI 1
CIEIHAIbHOM TeopHu
OTHOCHUTEJIBHOCTH

O06o6mIeHne u
cHUCTEeMaTH3aIus 3SHAaHUH
68 o TeMe «KBaHToBas 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d1784
buznka. DneMeHTHI

aCTPOHOMUU U

acTpoU3HKI

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > !

61
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OLHEHOYHBIE MATEPHUAJIbI

OcHOBHOI1 (hopMOit opraHu3anuy y4eOHOTo Mpoliecca SBISeTCS KJIaCCHO-YpOUHas CUCTEMA C
UCIIOJIb30BAHUEM HWHMBUIYaIbHBIX, TPYIIOBBIX, MApHbIX, (POHTAIBHBIX (OPM OpraHU3aLUH
yueOHOTO mporecca.

JUst  Tekylmero KOHTPOJsS C YYeTOM OCOOCHHOCTEH Kilacca IUIAHUPYIOTCS TEKYIIUe
CaMOCTOSITENIbHBIC U MPOBEPOYHBbIE PAaOOTHI, TECTHI, Ja0OpaTopHbie paboOTHI, pedeparsl, JOKIaIbI,
YCTHBIN onpoc (cobeceoBaHue), TOrOTOBKA IIPOSKTOB B paMKax Ka)KI0W TeMbI B BUje pparmMeHTa
ypoKa.

KoHTponb 00pa3oBaTenbHBIX PE3yJbTaTOB IMPEIyCMATPHBACT IPOBEACHHE KOHTPOJBHBIX
pabor.

B Tabnuie npeacraBieHbl OLIEHOYHbIE CPECTBA (OLCHOYHbIC MaTepHUallbl), IPUMEHSIEMbIC B

AMKaXx TCKYHICro U MPOMECIKYTOYHOI'O KOHTPOJIA:

Vuebnniii | Kiacc [Tepeuenb UCTIOIB3yEMBIX OLIEHOYHBIX DIJIEKTPOHHBIE MaTEpHUalbl,
peaAMET cpenct (oneHOUHBIX MaTepuasioB)/KIMapr JOMOJHUTEIbHBIE
MaTepuabl
dusnka 10 e ®msuka. 10 kmacc. [upaktuueckue e CIAM I'nA:
MaTepHuabl (6a30BHbIi, PEILIY EI'D
yriyonennsiit)/ Mapon A.E., Mapon | https://phys-
E.A. ege.sdamgia.ru/prob-catalog
e ®dusuka. 10 knacc. CaMOCTOSITEIBHBIC
U KOHTpOJbHBIE paboTel / EproTkuH
E.C.
e @wusmka. 10 ximacc. CamocTOATEIIBLHBIE
U KOHTpOJbHBIE pabotel  JI. D.
I'ennenmireiin, JI. A. Kupuk
e Iogosa MN.B. ®Pumsmxa. 10 kmacc.
KonTtponbpHbsle paboTel B HOBOM
dbopmare.
e TemaTnueckue  KOHTPOJBHBIE U
CaMOCTOSTEbHBIE paboTsl o
¢uszuke. 10 knacce - I'pomuesa O.1.
e ®usuka. bazosslil ypoBens. 10 kacc:
METOIUYECKOE rmocooue /
M.A. IlerpoBa, B.B. Kynpssues.
https://rosuchebnik.ru/material/fizika-
10-klass-metodicheskoe-posobie-
petrova/
e PrmvkeBnu A.Il. COopHHK 3amad 1O
¢uszuke. 10-11 xnacc.
dusuka 11 e ®dwusmka. 11 xmacc. JlugakTrdeckue e Pemy BIIP.
Marepuabl (6a30BHwIi, duzuka gaa 11
yriyonennsiit)) Mapon A.E., Mapon KJj1acca
E.A. https://phys11-
e ®usuka. 11 kmacc. CamocrosTenbHble | VPr.sdamgia.ru/
U KOHTpoJbHBIE pabotel  JI. D. e CIAM I'nA:
I'enpenmreiin, JI. A. Kupuk PEIIY ETD
e TomoBa U.B. dusuka. 11 xiacc. | hitps://phys-
KontponsHele paboTel B HOBOM | ege.sdamgia.ru/prob-catalog
dbopmare.
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https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/
https://phys-ege.sdamgia.ru/prob-catalog
https://phys-ege.sdamgia.ru/prob-catalog
https://lbz.ru/books/698/10365/

e ®usuka. bazosblil ypoBeHs. 11 kiacc:
METOANYECKOE mocobue/M.A.
Ilerposa, B.B. Kynpssues
https://rosuchebnik.ru/material/fizika-
11-klass-bazovyy-uroven-
metodicheskoe-posobie/

e PromvkeBuu A.Il. COopHUK 3amad 1o
¢usuke. 10-11 kmacc.
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