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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHWH W TpeOOBaHMI K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM Mporpammel, npeactaBieHHbx B @I'OC COO,
a Takxke ¢ yuértom (enepanbHOi paboueld MporpaMMbl BOCIUTAHUS M KOHIEMIUU
npenogaBaHus yuyeOHoro mpeamera «Dusnka» B 00pa3oBaTENbHBIX OpPraHU3AIMIX
Poccuiickoii @eaepannn, pealn3yrommX OCHOBHbIE 00pa30BaTeIbHbIE TIPOIPAMMBI.

Copepxanne mporpaMmbl 1O (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOUM KapTHHBI Mupa oOyuaromuxcs 10—11 kiaccoB mpu oOyueHun
ux (usuke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-JIESITEILHOCTHOTO MOAXOA.
[Iporpamma 1o ¢usuke coorBercTByeT TpedboBanusM OI'OC COO k miaHUPyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpEAMETHBIM pE3yJbTaTaM OOYy4YEeHMs, a TaKxKe
YUUTBHIBAET HEOOXOJUMOCTh peall3allud MEXIPEIMETHBIX CBsI3ed (U3UKH C
€CTECTBEHHO-HAYYHBIMU yYEOHBIMU IpeaMmeTamu. B Hell ompenenstoTcsi OCHOBHbBIE
LEeNMU U3ydeHus (U3MKU Ha YpPOBHE CPEIHEro oOIero oOopa3oBaHus, INIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PM3UKHU: JTUYHOCTHBIE, METAIPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[IporpamMma no pusnKe BKIIOYAET:

e IUIAaHMpPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIbTATHI M0 rojIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

®du3nKa Kak Hayka o Hanbosee OOIIMX 3aKOHAX MPUPOJIbI, BRICTYyNAasi B KAUECTBE
yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. I[lIkoapHBIT Kypc GU3HKH — CHCTEMOOOpa3yIOIMMM Jis
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBbKY (PHU3NYECKHE 3aKOHBI JIeXKAaT B
OCHOBE TPOLECCOB U SBJICHUH, H3y4aeMbIX XUMHUEH, Ouoyiorueu, Qpuznyeckou
reorpadueit u actpoHomueii. Mcrnoap30BaHne U aKTUBHOE NMPUMEHEHNE (HU3NUSCKUX
3HaHUU OMpeeNsaeT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHHA B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, ITOJIYYEHUS HOBBIX MAaTE€pHUAJIOB C
3aJlaHHBIMU CBOMCTBaMM M JApyrux. M3yueHue (pU3Mku BHOCHT OCHOBHOHM BKJIAJ B
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KApTUHBI MHpa  O0OydYarolmuxcsi, B
dbopMupoBaHHE YMEHUI IPUMEHATH HAyUHBIM METO/] TIO3HAHUS MPU BBINOJIHEHUN MU
y4eOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca pu3uku uisi ypoBHSI CpEAHEro 00IIero 00pa3oBaHus MOJIOKEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM C HeW Marepual Kypca (QPU3UKH
00BeIMHEH BOKPYT pu3nueckux Teopuil. Benymmum B Kypce sBisiercss GopMUpOBaHHE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus DIpeanosaraeT HMCHOJIb30BaHUE
I'YMaHUTAPHOTO NOTEHIHAIa (PU3UYECKON HAYKH, OCMBICIIEHUE CBS3U PA3BUTHUSA
($uU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU U
HKOJIOTMYECKUMU IPOOJIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3uKu npeanoiaraetT 3HakOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN NU3YUEHHBIX TEOPHIA
Y 3aKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMSI  3JIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTUYECKUM MpOoOieMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C PA3BUTUEM TEXHUKH W TEXHOJIOTMH, a Takke OOCYXJEeHHs MpoodiieM
PAlMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU D3JIEMEHTAMHU Kypca (U3MKHM Ha YpOBHE CpPEOHEro OOIIero
oOpa3oBaHMs SBJIAIOTCS (u3nueckue Teopuu ((POpMUPOBAHUE MPENCTABICHUA O
CTPYKTYpe MOCTpOCHMs (PU3MUECKON TEOopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIUMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAaHULAX NPUMEHHUMOCTU
TEOPHI, VISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CurcTeMHO-esTeIbHOCTHBIN OJIX0/] B Kypce (PM3HUKH peaan3yeTcs MPexie BCEro
3a Cu€T OpraHu3aluy SKCIEPUMEHTAIBHOW JeATeIbHOCTH oOydaromuxcs. s
0a30BOr0 YpOBHSI Kypca (PM3MKH — 3TO HMCIHOJIb30BAaHUE CHCTEMBI (HYPOHTAIBHBIX
KpaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padbOT, KOTOPHIE B TPOrpAMME IO
¢u3uke oObEeOUHEHBI B OOIIMHA CHUCOK YYEHUYECKHX NPAKTUYECKHUX padorT.
Briaenenue B ykazaHHOM nepedHe 1a00paTOpHBIX padoT, MPOBOIUMBIX AJIsi KOHTPOJIS
U OLIEHKH, OCYLIECTBIIIETCS y4aCTHUKaMU 00pa30BaTENIbHOTO Mpolecca MCXOIs U3
OCOOEHHOCTE TUIaHMPOBAHMS W OCHauleHust kaOuHeta Gusuku. Ilpu 3TOM
o0OecreynBaeTcs OBJIAJIEHUE OOYyYaroUMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE
U3MEPEHUs, HUCCIEOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

bonpuioe BHUMaHHE yIENsS€TCs PELICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a1ady.
[Ipu 3TOM A1 pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 337a4d C SIBHO 3aJaHHOU
¢u3nYecKol  MOJENbl0, TMO3BOJSIONIME MNPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zesia Kypca, TAK U MHTETPUPYs 3HAHUS U3 Pa3HBIX
pa3zzneinoB. [t kaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3aJaHUSI Ha OOBSICHEHHE
MpoTeKaHusl PU3NYECKUX SBJIICHUN U MPOLECCOB B OKPYKAIOUIEH KU3HU, TPEOYIOIINe
BbIOOpA (PU3MUYECKON MOJEINH IJIsl CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusmu GI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrnedyeHn0 y4yeOHOro mporecca 0a30BbIH YpPOBEHb Kypca (U3MKM Ha YpOBHE

cpeaHero oOmiero oOpa3oBaHUSA JOJDKEH H3y4daThCs B YCIOBHUSIX IPEAMETHOTO
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KaOuHeTra (U3UKKA WIM B YCJIOBHSIX HWHTETPUPOBAHHOTO KaOWHETa NPEeIMETOB
€CTECTBEHHO-HAYYHOr0 IuKia. B kaOuHeTe (GU3MKK JOMKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pyI0BaHKE JIJIsl BHIMOJIHEHUS YKa3aHHBIX B Iporpamme 1o Qpusuke
YYCHHYECKUX MPAKTHUECKUX paboT U JEMOHCTPAIMOHHOE 000PYI0BaHNE.

JlemoHCTpanmoHHOoe  0OOpymoBaHue (GOPMHPYETCS B COOTBETCTBHUU  C
OPUHIIMIIOM  MHUHUMAJIBHOM  JIOCTAaTOYHOCTH W OOECHeYMBaeT  IMOCTaHOBKY
NEPEUUCICHHBIX B TMporpaMMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMM ISt
WCCJICOBAaHMS  W3Y4YaeMbIX  SBICHUH W TPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe o00OpymOBaHHWE [JIi YYEHHYECKUX TIPAKTHYECKUX padoT
(dbopmupyeTCs B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIeUnBaeTCs B pacy&Te OTHOTO
KOMILJIEKTa Ha JBYX oOOydarommxcs. TemMaTH4ecKue KOMIUIEKTHI JIabopaTOpPHOIO
000OpyIOBaHUS JOJDKHBI OBITH TIOCTPOSHBI Ha KOMILJIEKCHOM HCITOJIh30BaHUN
AQHAJIOTOBBIX W IM(POBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CUCTEM B BUJIE ITU(DPOBBIX JabOpaTOpuil.

OCHOBHBIMHU 1IEJISIMU M3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue wuHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY
M3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX WHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE NPEJICTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

e (opMupoBaHHE HAYIHOTO MHPOBO33PCHHS KaK Pe3ysibTaTa M3y4YCHHUs] OCHOB
CTPOSHUS MaTepuH U PyHIaMECHTAIBHBIX 3aKOHOB (DM3HUKU;

e (opmupoBaHrE YMEHHUI OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBanue mnpeACTaBICHUN O poiu (U3UKKA IS Pa3BUTUA APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne JTHX IIeJie oOecreunBacTCsl PEIICHHEM CISAYIOIMMX 3a1ad B

IpoIiecce u3ydeHus Kypca GU3uKd Ha YPOBHE CPEIHEr0 o0IIero oopa3oBaHus:

e TMpuOOpeTeHHEe CUCTEMbl 3HAHUN 00 OOMMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAas MEXaHUKY, MOJICKYJSIPHYIO  (PU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKH;

e (opMupoBaHUE yMEHUHN MMPUMEHSATHh TCOPETUUCCKUE 3HAHUS TSI OOBSICHCHHUS
¢bu3HUecKuX SBJICHUIN B MPUPOJIC U JIJISl IPUHSATHS MPAKTHYECKUX PEIICHUH B
MOBCEIHEBHOM KU3HU;

e OCBOCHHEC CMOCOOOB PEIICHHWS Pa3JUYHBIX 33Jad C SBHO 3aJaHHOM
Gu3MYecKO MOJENBI0, 3a71ad, IOAPa3yMEBAIOIIMX CaMOCTOSTEIIBHOE
co3nanue GU3NIECKOM MOJICIH, aIeKBAaTHOW YCIIOBHUSIM 3aJ1a4H;



e TMOHMMaHHE (UBMYECKUX OCHOB U TPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOIILYIO
cpeny;

e OBJAJICHUE METOJAAMH CaMOCTOSTEIBHOTO IUTAHUPOBAHUS W TPOBEICHHUS
(¢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 CpPEIHEr0 OOIIero
oOpazoBanus otBoautcs 136 dacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11
KJacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpaMMme 1o (u3MKe TMepeueHb JabopaTOpHbIX W
MPAKTHUYECKUX paboOT ABISAETCA PEKOMEHJOBAHHBIM, YYHUTENb JIeJaeT BbIOOp
OpOBEACHUS J1a0OpaTOpHBIX paboOT M OMBITOB € YYETOM HWHAMBHIYAIbHBIX
0COOEHHOCTEN 00yUaroImUXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MopaenupoBanue ¢(u3nyYeCKUX SIBICHUM M mporeccoB. HayuHble TMIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LUGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIbIOTEPHBIE
JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IPOEKIWH Ha OCH CUCTEMBI KOOPJMHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEpeMELICHUS
MaTepHaJIbHONW TOYKH OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALs KWHEMAaTHYECKHX XapaKTEPUCTHUK
JBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PaBHBIE IPOMEXKYTKA BPEMEHM IIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenust (mokos, cCKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuilbl OTHOCHUTENIBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepualibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXaHUYECKOW DHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIWKECHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue YCTpPOWCTBA H TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U CIOCOOBI €€ n3MeHeHusl. KonudecTBo TemioThl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUIIBI  OEMCTBHUS  TEMJIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.
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TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJIYUYECHHUS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
DJeKTpU3aLus Te. DIESKTPUUECKU 3apsia. J[Ba BU1a 2IIEKTPUUECKUX 3aPSI0B.
[IpoBOIHWKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsia.
DnekTpuueckoe mnosne. Hampsok€HHOCTh  dyieKkTpuueckoro mojisg.  [IpunHiumn
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CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOIHUKN W AUANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [luamekTpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHeHcaTop. DIeKTpoEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOpP, KONMUPOBAJIBHBIN aIapar, CTPyMHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, IapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 171 OTHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTkoe 3aMbIKaHuE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas " MpUMECHas MPOBOJIUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.
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DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OlICHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATENBbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUA HA OCU KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,
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AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHMEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepuajioB, B TOM YKCIE€ HAaHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
Jluauu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIUAH TOJIS
MOCTOSIHHBIX MarHuTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJIeHUE. [[BUKEHUE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexktpudeckoe moje. DJICKTPOABWKYIIAS CHIAa WHAYKUAW B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHMUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTUL], UHIYKIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JInHMY MHAYKIIMY MarHATHOT'O TOJIS.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI 3JIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbLE KONEOAHUA

KonebarenprHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMS.

[lepemennbiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa H
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.
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TexHuyeckue ycTpoWCTBAa M MPAKTHYECKOE IMPUMEHEHHUE: DIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUY AIEKTPONEpPEaauH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUH Ipy3a Ha HUTH OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue ¥ pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

KoneOGmromeecs Ten0 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

15



Hab6mronenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
YaCTOTOM KOJeOaHUH.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, IMppaxknus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIl yroja MNOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparomniue 1 paccenBarolye TuH3bl. ToHkas 1uH3a. DoKycHOE paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEIMUCHUE, JAaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
¢doToanmapaT, NPOEKIMOHHBIMA amnmapaT, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB M300paXeHUM B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.
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[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGmronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
W3mepeHne nokasaress NpesioMIIEHNs CTEKIA.
HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUICHUE BPEMEHU U COKpAlllCHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUEH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHUS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctynarel bopa. M3nydenue wu moriouieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

17



BousiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuto cocraBa paJuoakKTUBHOTO
u3nyyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usiaydyeHus.  BuusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PaIMOAKTUBHOI'O pacraja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buinbcona, siaepHbIit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dranbl pa3BUTHs acTpoHOMUU. [TpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum CosHOAa W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3MBI TJIaBHOW MOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u nBwxenue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIro MOTYIIAPHS U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MUPA, pOjib (PU3NIECKON TEOpUu B
dbopMHpoOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHsS B 11 kiacce oCyImiecTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMHU HA OCHU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
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MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00MUS TPEYTrOJbHHUKOB,
ompeiesIeHHe UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW IpUpoOjJE, KoyieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJIE, IEHCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHNU3MbI 00pa30BaHUs KPUCTALINYECKON PeETKH, CIICKTPAIbHBIN aHaJU3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3eMIICTPSICEHUN.

Texnonocus: NWHUAM DJEKTPOINEpeNady, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAsA II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA AEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUIN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JIEATEIIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU €SI TETBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPAkKIAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO OyAyIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasl 3CTETUKY HayYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKHU OCYLIECTBIIATH IPOEKTHYIO U UCCIIE0BATENbCKYIO 1€ATEIbHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPIMHUPOBATH M BBITTOTHATH pa0OTY B YCIOBUSAX PEaIbHOTO, BUPTYATBLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;
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BJIa/I€Th HaBbIKAaMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHON AESITENIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JAJIsI JOKA3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYILIECTBISATh MOMUCK, aHaJu3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3allMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM HazHadeHHsI THOPMALIMHU U LIEJICBOM ayJUTOPHH, BBIOUPAst ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;
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pacno3HaBaThb MNPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyallui W  cMsrdartb
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
S3BIKOBBIX CPE/ICTB;

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO UJieHA KOJIJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeneniarTb poju ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJ0T0 YYaCTHUKA KOMaH bl B OOLIUINA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh W (HOPMYyIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO NMPeAMETa Ha OCHOBE JINYHBIX MPEATIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KAk  OCO3HAHMS
COBEpILIAEMBbIX JIEUCTBUM M MBICTUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKECHMUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IMIPH aHANU3E PE3yJbTaTOB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX MpH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce moCTKEeHHSI TUIHOCTHBIX PE3YJIHTATOB OCBOSHUS ITPOTPAMMBI T10
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, Ipeanoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHATILHOE
COCTOSIHUE, BUCTh HAMPABIICHUS Pa3BUTHA COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManTHUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIbHOCTH JIFOJIEH;
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YUUTBHIBaTh TPAHULBl IMPUMEHEHHUS W3YYEHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TEJNO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps/l IPU pelIeHUU PU3NIECKUX 3a/1ay;

pacro3HaBaTh (pU3NUECKHe ABJICHUS (TPOIECChl) U OOBACHATHh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U
3JIEKTPOJIMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHUE,
cBOOO/IHOE TAJICHHE Tell, IBMKEHHE MO OKPY>KHOCTH, MHEPLHs, B3aUMOJCHCTBHE
Ten, auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX Tell,
U3MEHeHne o0bEMa TeN MpU HArpeBaHUU (OXJIAXICHUH), TEIJIOBOE PaBHOBECHE,
UCIIapEeHUe, KOHJAEHCAlUs, IUIABJIEHUE, KPUCTAJUIM3alMsl, KUIEHHE, BIIAXXKHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a IpPU €ro HarpeBaHUHU B 3aKPBITOM COCYJIE,
CBSI3b MEX]Iy MapaMeTpaMH COCTOSIHHS Ta3a B M30MPOIEccaX, MEKTpU3aus Tel,
B3aUMOJICCTBUE 3aPS/I0B;

OINKCHIBATh MEXAHUYECKOE JBMKEHHME, UCIOJIb3YS (PU3MUECKUE BEITUYMHBI:
KOOpAMHATa, MyTh, IMEpPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJbC TeJla, KHHETUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MEXaHU4YecKas
paboTa, MeXaHMYECKas MOIIHOCTb, TpPHU OMHCAHWW TPABUIBHO TPAKTOBATH
(bu3MYECKUH CMBICT HCIMOJB3YEMBIX BEIMYWH, WX OOO3HAYEHUS H EIUHHIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMUYMHAMU;

ONKCHIBaTh M3YYCHHBIC TEIJIOBBIE CBOMCTBA T€I U TEIUIOBHIC SIBIICHUS,
UCTIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPTusi XaOTHUECKOTO IBIIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTeNs; NpU ONHUCAHUU
NPAaBUJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICT HCTOJIB3YEMBIX BEIUYMH, WX
00O3HAYEHUS W EOUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(pU3MYECKYIO BEIMUUHY C JPYTUMHU BEINYNHAM;

OIKCHIBATh U3yUEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJISA, TOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB,
IpU ONHCAHWM TPABUIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCIOJIB3YEeMbIX
BEJMYMH, MX OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBICHHS, UCTIONB3YS (U3NUECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHHS MEXaHWYECKOW OJHEPrHH, 3aKOH COXPaHEHHUS HMITYJIbCa,
OPUHLIMI CYNEPHO3UIMN CHUJI, TPUHIUI PAaBHONPABHUS HHEPIHUAIBHBIX CHUCTEM
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OTCuU€Ta, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsAna, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOILIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYITUPOBATH
BEIBOJIBL;

OCYHIIECTBIISThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

WCCJIENOBATh  3aBUCHUMOCTH  MEXIYy (PU3WUECKHUMH  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBATh PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TabuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
[ENOYKY PAaCCYyKICHHUW C OMOpPON Ha HM3y4yeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

WCITOJIB30BATh MTPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIApPHONH HWHGOPMALMK, TOJYYEHHOM W3 pa3IMYHBIX
WUCTOYHHUKOB, KPUTHYCCKH aHATM3UPOBATH MTOTyYaeMyI0 HH()OPMAITHIO;
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MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00bSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU IS
oOecrnieyeHnss 0€30MaCHOCTH MPH OOpalieHUH ¢ MpUOOpaMh U TEXHUUYECKHUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalOIEH CpelIe;

paboTaTh B TIpyHIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYMNNbl, PAalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SACpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa MpH pPELIeHUN (PU3MUECKUX
3aj1ay;

pacno3HaBath GU3UYECKUE SBICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPUBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUWs, JEHCTBHE MAarHUTHOIO TMOJs Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodr¢dheKT), cCBeToBOS AaBleHHE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W MCKYCCTBEHHas

PaIuOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTMOJB3YSd (U3UYECKUE BEITHMYUHBIL:
AIEKTPUYECKUN 3apsii, CWJIA TOKA, JJICKTPUUECKOE HAIPSKEHUE, BIEKTPUUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
MHIYKIMAST MarHuTHOrO TMOJisg, cujia Ammnepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTyIIKW, SHEPrUsi 3JICKTPUUECKOr0 M MArHUTHOrO TMOJIEW, MEepHOJ W YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii U CWia TOKa B TPOIEcce
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TFapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUUN
CMBIC]I HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs U EJAUHMIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BETUUUHY C JPYTUMH BEIUYUHAMH;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOIECCHl, HUCIOJIb3Ys
dbu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIHMYMH, MX OOO3HAYEHUS W €IHWHHUIIBI, YKa3bIBaThb (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U NMapaJlIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHHs] MAacCOBOIO 4YHcCIa, MocTynatsl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEENATh HAIIPaBJICHUE BEKTOPA MHIYKIUHA MarHUTHOTO TOJIsl TPOBOJAHMKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: TpPHU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIY4YeHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAE TaOMUIl U TrpaduUKoOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax ydeOHOro SKCIepUMEHTa, Yy4eOHO-HCCIEeNOBAaTENIbCKOW U MPOEKTHOU

29



JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarh pacu€THbIE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCTIONB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOoOXOUMbIEe NIl €€ pElIeHUs, NMPOBOJUTH PacuéThl U OLICHUBATh PEaJIbHOCTH
HOJIy4YEHHOTr'0 3Hau€Hus (PU3NUECKOI BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIACHUH C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

MCIIOJIb30BAaTh IIPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MHPOPMAIIIOHHBIE
TEXHOJIOTUH [UISl TIOMCKA, CTPYKTYPUPOBAaHMSI, UHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAaIUUH, NOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO MCHOJIb30BaHUS B MOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyNIe C BBIIOJHEHUEM pa3JMYHBIX COLUAIbHBIX POJEl,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IUIAHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM MTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
‘ KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHuUe pa3ieioB U TeM IMpakTnyeckue (mudpoBsbie)
Ne ni/m KoHTpoJbHbIe
nporpaMMal Bceero (1aGopaTopunie) ~ 00pasoBaTeJbHbIE
padoThI
padoThbI pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOTI'O ITIO3HAHUSI
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOIN bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6nmoreka [JOK
' ®a30BbIE MEPEXOIBI https://m.edso0.ru/7f41bf72
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KoauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM IpakTuyeckue (undposbie)
Ne ni/mm KoHTpoJbHbIe
NMPOrpamMmbl Bcero (1aGopaTopunie) ~ 00pa3oBaTeSbHbBIE
padoThI
padoThI pecypcel
Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 1 1
DTeKTpOCTATHKA 0 https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 25ekTpUYecKuil TOK. TOKU B 12 1 bubnmnoreka [JOK
' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBULIEE KOJIMYECTBO YACOB I10 68 3 3

ITPOI'PAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM IpakTH4eckune (undposBbie)
Ne ni/m KoHnTpoJbHbIe
HporpaMMel Bcero 5 (1aboparopubie)  0O0pasoBaTe/IbHbIE
paboTEL padoTbI pecypcbl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTHOe nojue. I1eKTPOMAarHuTHAs 11 1 3 bubnnorexa [JOK
' UHIYKLHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKue U 3JIEKTPOMArHUTHbBIE 9 1 bubmmoreka [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
99 MexaHu4eCKHE U JIEKTPOMArHUTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmnorexa LIOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 1 bubnnorexa [JOK
OTHOCUTEIIHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 bubmorexa I[JOK

https://m.edsoo.ru/7f41c97c
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KosauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM IIpakTnyeckue (undposBbie)
Ne ni/mm KoHnTpoJbHbIe
NporpamMmbl Bcero (1aboparopubie)  O0pasoBaTe/IbHbIE
padoThI
padoThI pecypcel
bubnunoreka LIOK
42 Crpoctiie atoma 4 https://m.eds00.ru/7f41c97c
bubnunoreka LIOK
43 ATOMHOE HAPO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bubnunoreka LIOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 1 https://m.edso.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmnoreka IIOK
6.1 Obobutaromee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 68 4 7
MPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m ‘ Tema ypoka KounyecTBO 4acoB Hara DJIeKTPOHHbIE
Bcero  KourpoabHbie  IIpakTHyeckue H3yHeHUs uugposkie
padoThI (s1aGopaTopHbIE) (1omep o0pasoBaTe/ibHbIE
yueo.Heaeau)
padoThbI pecypchl
dusuka — Hayka 0 IIPUPOJIE. Vueb. nenend
1 Hayunsie MCT(})];I(I)I HOfHZIl)HI/ISI 1 Ne l bubmorexa TIOK
v https://m.edsoo.ru/ff0c32e2
OKPYKaoIIIero Mupa
Ponb 1 MecTo (hH3MKHU B Vueb. Hepens
(hOpMHUPOBaHUH COBPEMEHHOM Nel
2 Hay4YHOM KapTUHLI MUPA, B 1 bubnnorexa LIOK
i pu pa, https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITSILHOCTH
JroacH
MexaHn4ecKoe JBHKEHUE. Vueb. Hepens
OTHOCUTEIBHOCTh Ne2
3 MEXAHUYECKOTO IBHKEHUS 1 bubnnorexa LIOK
' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoCTb,
YCKOpEHUe
4 PaBHOMEpPHOE NpsAMOJIMHENHOE 1 Yueb. Henenss . BubGanoreka [JOK
JIBUKECHHE Ne 2 https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 Yueb. Helemt | pueiiorexa HOK
MPSAMOJIMHEUHOE JBUKECHUE Ne 3 https://m.edsoo.ru/ff0c372e
6 CBo6otHOE TIafieHue. Y cKopeHne L Yueb. nenent | gueouarexa LIOK
Ne 3

CcBOOOIHOTO ITaECHNA
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Ne ni/m Tema ypoka KounyecTBo yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpoabnbie  IIpakTtuyeckue U3y4eHUs undpposbIe
padoThI (;1aGopaTopHbIe) (1omep o0pasoBaTe/ibHbIE
yue0.Heaeau)
padoThI pecypchbl
KpuBonuneiinoe 1BUXEHHUE. Vueb. nemenst
7 JIBrokeHHE MaTepHAIBHON TOYKH 1 Ne 4 bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTHU
[TpyHIMIT OTHOCUTEIBHOCTH Vueb. nenens
8 lNanunes. UuepuuanbHbie 1 Ne 4 bubmmoreka [JOK
cuctembl otcuera. [lepBriil 3aK0H https://m.edsoo.ru/ff0c3be8
Hprorona
Macca tena. Cuia. [lpunnun Vu4eb. nenens
9 cynepro3unuu cuii. Bropoit 1 Ne'5 bubmmoreka [JOK
3akoH HproToHa s https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOU TOUKH
10 Tperur 3akoH HeroToHa U1 1 Vueb. nenens | pueiyorexa HOK
MaTepUaibHbIX TOUYEK Nes https://m.edsoo.ru/ff0c3be8
3aKO0H BCEMUPHOTO TATOTEHUSI. Vueb. Henens
11 Cuna tsokectu. [lepsas 1 Ne 6 bubmorexa LOK
P https://m.edsoo.ru/ffoc3d00
KOCMMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akon ['yka. 1 Yueb. venens | bubnuoreka [JOK
Bec tena Ne 6 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument Vueb. Hepens
13 TpeHus. Cuiia COpoTUBICHUS 1 Ne'7 bubmuorexa [IOK

IIpH ABVXKCHUU TEJIA B ) KUIKOCTHU
WJIN Ta3c
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Ne i/

14

15

16

17

18

Tema ypoka

[ToctynarenbHoe U
BpAIllaTeJIbHOE IBUKECHHUE
a0COJIIOTHO TBEPAOTO TEa.
MowmenT cuisbl. 11nedo cumsl.
VYcnoBust paBHOBECUS TBEPAOTO
TeIa

Nmnynbsc MmaTepuaibHOM TOUKH,
CHUCTEMbI MaTE€pPHUAIbHBIX TOUEK.
Nmnynbe cuibl. 3akoH
COXpAaHEHUS UMITYJIbCA.
PeakTtuBHOC ABHKCHHE

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprust
MarepuanbHOU TOUkU. TeopeMa
00 U3MEHEHNU KUHETHYECKOH
SHEPrUu

IloTeHunanbHas SHEPTHUs.
[ToTeHunanpHas 3HEPrUs ynpyro
ne(OpMUPOBAHHOU MPY>KUHBI.
[ToreHimanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

HOTCHHI/IaJ'H:HBIC nu
HEIMMOTCHIIMAJIbHBIC CHUJIBI. CBi13b
pa60TLI HEMMOTCHIUAJIBHBIX CHUJI C

Bcero

KoauuecTBO 4acoB

Kontpoabubie  IIpakTuyeckue
padoThbI (madopaTopHbIie)
padoThI

Jara

H3yYeHUs
(HOMep
yue0.Heaeau)

Vue0. nenens
Ne 7

VYue0. Henens
Ne 8

Vue0. Henens
Ne 8

Vue0. Henens
Ne 9

Vueb. Henens
Ne 9

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

bubnuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4502

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc461a

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

19

20

21

22

Tema ypoka

M3MEHEHHEM MEXaHUUYECKOW
SHEPIUU CUCTEMBI Tell. 3aKOH
COXPaHEHMSI MEXaHUYECKOU
SHEPrUu

JlaGopaTopHas paboTta
«HccnenoBanue cBsi3u pabOThI
CHJIBI C H3MCHEHUEM
MEXaHUYECKOM YHEPTHH Tella Ha
MIpUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa

KonTponbHas pabota no teme
«Kunemaruka. /lunamuka.
3aKOHbI COXpaHEHUS B
MEXaHHUKE

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEOpUU. bpOyHOBCKOE ABMKEHHUE.

Auddysus

Xapakrep ABUKECHUS U
B3aMMOJAECHCTBUS YaCTHI]
BellecTBa. Moaenu CTpoeHus
ra3oB, JKMJKOCTEW U TBEPIBIX TE

Bcero

KoauuecTBO 4acoB

Kontpoabubie  IIpakTuyeckue

padoThbI (madopaTopHbIie)
padoThI
1
1

Jara

H3yYeHUs
(HOMep
yue0.Heaeau)

Vue0. Henens
Ne 10

VYue0. Henens
Ne 10

Vue0. Henens
Ne 11

Vue0. Henens
Ne 11

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4b74

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
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Ne ni/m Tema ypoka KounyecTBo yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpoabnbie  IIpakTtuyeckue U3y4eHUs undpposbIe
padoThI (;1aGopaTopHbIe) (1omep odpa3oBaTe/ibHbIE
yue0.Heaeau)
padoThbI pecypcbl
Macca monekyn. KonnyectBo Vueb. Hepens
23 Benlectsa. [locTosHHas 1 Ne 12
ABorazipo
TemnoBoe paBHOBecHE. Vueb. nenens
24 TemmnepaTypa u €€ u3MepeHue. 1 Ne 12
[IIxana remneparyp Llenscus
o5 Wpneanpuernii ra3 8 MKT. 1 VYueb. nenenst | bubaunoreka LIOK
OcnoBHoe ypasaenne MKT Ne 13 https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TemrepaTypa Kak Vueb. nenens
Mepa CpeaHel KHHETHYECKOM Ne 13
bubnuoreka [{OK
26 SHEPrUM JIBUKEHUS MOJIEKYIL. 1
https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Knaneiipona
3akoH JlampTona. ['a30BEIe Yueb. Henmens
27 1
3aKOHBI Ne 14
JIaGoparopHas paboTa Vu4eb. Henens
28 «HccreoBanme 3aBUCHMOCTH 1 L Ne 14
MEXy IMapaMeTpaMu COCTOSIHHS
Pa3peXKEHHOT0 ra3a»
N3omnporneccel B U1€anbHOM Tra3e Vu4eb. Henens
but6mmoreka [IOK
29 U uX rpapuueckoe 1 Ne 15
https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
30 BnyTtpennss sHeprus 1 Yueb. Henenss . bubGamoreka [JOK

TepMOJZ[I/IHaMI/IIIeCKOI/Iv CHUCTEMBI U
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Ne i/ Tema ypoka KoanuecTBO 4acoB Jara DJIeKTPOHHbIE
Bcero  Kourpoabnbie  IIpakTtuyeckue U3y4eHUs undpposbIe
padoThI (;1aGopaTopHbIe) (1omep o0pasoBaTe/ibHbIE
yue0.Heaeau)
padoThI pecypchbl
CIIOCOOLI €€ U3MEHEHUSL.
KomuyecTBo TemnoTs! u pabora.
BuyTtpennss sueprus
0JIHOATOMHOTI'0 HI€AJILHOTO ra3a
31 Buael Temonepenaun 1 Yueo. nexens - bubimorexa [IOK
A peA Ne 16 https://m.edsoo.ru/ff0c5c36
VY neapHas TEMI0EMKOCTD VYueb. nenens
32 BellecTsa. KoanuuecTBo TEMIOTEI 1 Ne 16 bu6nmorexa LIOK
IIpY TEIUIoNepeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
[TepBrbIit 3aKOH TEPMOAMHAMUKH V4eb. Henmens
33 M ero MpuMeHEeHHe K 1 Ne 17 buGnuorexa [IOK
p https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeoOpatumocTs nporieccoB B Vu4eb. nenens
34 npupoje. Bropoii 3akoH 1 Ne 17 bubnmorexa HOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TePMOJTUHAMUKU
35 [Mpuanumn geiictus u KITJ] 1 VYueb. nenenst | bubaunoreka IIOK
TETJIOBOI MAIIIUHBI Ne 18 https://m.edsoo.ru/ff0c600a
Vyeo.
36 [ukn Kapno u ero KIT/I 1 quOHlegz[ena
DKosorunyeckue mpoodaemMbl Vu4eb. Henens
37 1 No 19

TCIIJIOOHCPTCTUKHA
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Ne i/

38

39

Tema ypoka

O6o0maromuii ypok
«MonekynsipHasi pU3uKa.

OCHOBEI TEPMOANHAMHKH >

KonTponbnas pabota no teme

«MonekynspHas puszmka.

OCHOBEI TCPMOAUHAMUKH»

KoauuecTBO 4acoB

Kontpoabubie  IIpakTuyeckue
padoThbI (madopaTopHbIie)
padoThI
1

Jara

H3yYeHUs
(HOMep
yue0.Heaeau)

Vue0. nenens
Ne 19

VYue0. Henens
Ne 20

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c6938

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

40

[TapoobpazoBanue u

KoHJieHcanus. Mcnapenue n

KHIICHUC

Vueb. Henend
Ne 20

bubnunoreka LIOK
https://m.edsoo.ru/ff0c63b6

41

42

43

44

AOCOIIOTHAS U OTHOCUTEIbHAS

BJI&YKHOCTb BO3/yXa.
Haceiennsiit nap

Tsepnoe teno. Kpucrammueckne
u amop(dHbIe Tena. AHU30TPOIUS
CBOWCTB KpHUCTAJUIOB. JKuakue
Kkpuctaabsl. CoBpeMEHHbIE

MaTepHuabl

IInaBnenue u KpucTajlsin3anus.
Y aenpHas TEmIoTa MJIaBICHUS.

CyOmmmartust

ypaBHeHI/IC TEIIOBOro OajlaHca

Vue0. Henens
Ne 21

Vue0. Henens
Ne 21

Vue0. Henens
Ne 22

Vue0. Henens
No 22

bubnuoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc65f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6708

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6820
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Ne ni/m Tema ypoka KounyecTBo yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpoabnbie  IIpakTtuyeckue U3y4eHUs undpposbIe
padoThI (;1aGopaTopHbIe) (1omep o0pasoBaTe/ibHbIE
yue0.Heaeau)
padoThbI pecypcbl
DJeKTpu3anus Tell. Vueb. nememnst
45 DeKTpHYecKur 3apsa. JIBa Buia 1 Ne 23 bubmaorexa LIOK
P DA https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKUX 3apsI0B
[IpoBOAHMKY, TUINEKTPUKU U Vueb. nenens
46 IIOJIYIIPOBOXHUKH. 3aKOH 1 Ne 23 Bu6mmoteka [JOK
COXPAHEHUS JICKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3aumoneucTsue 3aps10B. 3aKOH Vu4eb. nenens
47 Kynona. Toueunsid 1 Ne 24 Bubmiorexa LIOK
Y ] . https://m.edsoo.ru/ffOc6ced
ANEKTPUUYECKUU 3apsijl
Hanpssk€HHOCTB IIEKTPUYECKOro Vueb. Hepens
48 nosist. [IpuHIMn cynepno3unuu 1 Ne 24 bubnmnoreka HOK
BJIEKTPUYECKUX MoJeun. JInnun https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
Pa6ora cun Vu4eb. nenens
29 3JIEKTPOCTATHIECKOTO TIOJS. L Ne 25 Bu6muorexa LIOK
[Torennman. PazHocTts https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
[TpoBOAHMKY U TUANIEKTPUKH B Vueb. Henens
50 3JIEKTPOCTATHIECKOM TIOJIE. L Ne 25 Bu6muorexa [JOK
JusnexTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
VYueb. Henens
51 OnekrpoemkocTh. Konnencarop 1 A bubmorexa HOK

42

Ne 26

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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Ne ni/m Tema ypoka KounyecTBo yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpoabnbie  IIpakTtuyeckue U3y4eHUs undpposbIe
padoThI (s1aGopaTopHbIe) yqe(;?{“:;sﬂ“) odOpasoBaTesbHBIE
padoThbI pecypcbl

DIJIEKTPOEMKOCTH IIJIOCKOTO VYueb. Henens

52 KOHJIEHCATOPa. DHeprusl 1 Ne 26 bubmmorexa LOK

https://m.edsoo.ru/ff0c72c0

3apsHKEHHOT0 KOHAEHCAaTopa
JlaGopaTopHas paboTta Vueb. Hepens

53 "U3MepeHue 1eKTPOEMKOCTH 1 1 Ne 27
KoHzaeHcaropa'
[TpunIMn nercTBus u VYueb. Henens
NPUMEHEHUE KOH/ICHCATOPOB, Ne 27

54 KOIIMPOBAJILHOTO arllapara, 1
CTpYHHOIO IPUHTEPA.
DneKTpocTaTHuecKas 3alluTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB
DneKTpUYecKUi TOK, yCIOBUS Vu4eb. Henens
ero CyIIeCTBOBAHHSI. Ne 28

55 [TocTostHHBIN TOK. Cuna ToKa. 1
Hanpsioxenne. ConpoTHBieHuUE.
3akoH OMa Uil yyacTKa Lenu
ITocnemoBarenpHOE, Vueb. Henens
napajuieabHOEe, CMEIIAHHOE Ne 28

56 COEAMHEHHE IIPOBOIHUKOB. 1 bubnuotexa [JOK

JlaGopatopHnas pabora
«M3ydyeHue cMeIanHoro
COETMHEHNUS PE3UCTOPOBY

https://m.edsoo.ru/ffOc74f0
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Ne i/

57

58

59

60

61

62

Tema ypoka

Pa6ora u moutHoCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenma

3akon OMa IS HOJIHOU
(3aMKHYTOI) 2IIEKTPHUUECKON
uenu. Kopotkoe 3aMmbIkanue.
JlaGopaTopHas paboTta
«M3mepenue D/IC ncrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

DJIEKTpOHHAs MPOBOJIUMOCTh
TBEPJBIX METAJJIOB. 3aBUCUMOCTD
CONIPOTUBJICHUS METAJIJIOB OT
TeMIepaTyphl.
CBepXIpoBOIMMOCTH

ONEKTPUYECKUH TOK B BaKyyMe.
CBoucTBa 2JIEKTPOHHBIX ITyYKOB

[TonynpoBoHMKH, UX
cOOCTBEHHAs U IIpUMeECHas
npoBoguMocTh. CBOMCTBa P—N-
nepexoza. [loaynpoBogHUKOBBIE
npubopsI

DNEeKTPUUECKUH TOK B pacTBOpPax
U pacriiaBax 3JIEKTPOJIUTOB.

Bcero

KoauuecTBO 4acoB

KonTposbHbIe
padoThI

44

IpakTuyeckue
(1adopaTopHbIe)
padoThI

Jara

H3yYeHUs
(HOMep
yue0.Heaeau)

Vue0. nenens
Ne 29

VYue0. Henens
Ne 29

Vueb. Henens
Ne 30

Vueb. Henens
Ne 30

Vueb. Henend
Ne 31

VYue0. nenens
Ne 31

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

bubanoreka LJOK
https://m.edsoo.ru/ff0c82ba



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

Ne ni/m Tema ypoka KounyecTBo yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpoabnbie  IIpakTtuyeckue U3y4eHUs undpposbIe
padoThI (;1aGopaTopHbIe) (1omep o0pasoBaTe/ibHbIE
yue0.Heaeau)
padoThI pecypchbl
DNEeKTPOIUTHYECKAS
JUcconuanus. JIeKTPOIIn3
DNEeKTPpUYECKUH TOK B raszax. VYue0. Hepens
63 CamocTosiTeIbHbIN 1 1 Ne 32 bubmmoreka [JOK
HECAMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U Vu4eb. nenens
64 YCTpOICTBA U MX HPAKTHYECKOE L Ne 32 Bubnuoreka LIOK
npumeHenue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 O6o6Imaromuii ypok 1 Yueb. nenenss  Bubnuoreka [IOK
«DIEKTPOJMHAMHKA No 33 https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no Teme Vue0. Hepens
66 «Quekrpocratuka. [TocTosHHBIM 1 1 Ne 33 bubmuoteka [IOK
JJIEKTpUYECKN TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHblit ypok. KonTposbHas Vue0. Hepens
67 pabota 1o Teme 1 Ne 34 brbmorexa [IOK
https://m.edsoo.ru/ff0c8c56
"OnexTpoaguHamuka'
68 PesepBHbIii ypok. O6o0marommi 1 Yueb. venenst  Bubnuoreka [JOK
ypok 1o TemaM 10 kiacca Ne 34 https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB IO 68 3 3

INPOI'PAMME
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11 KJIACC

Ne ni/n

Tema ypoka

IlocTosTHHBIE MAarHUTEI K UX
B3auMoOJielcTBHE. MarauTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIIUU

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmnbIT DpcTeaa.
B3anmopeiicTBre NpOBOJHUKOB C
TOKOM

JlaboparopHas padota «/3yuenue
MarHMTHOTO TIOJISl KaTyIIKH C
TOKOM)»

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlaGoparopHas pabota
«HccnenoBanne neMcTBUS
MOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM)

JlelicTBME MarHUTHOTO TTOJIS HA
JBHKYILYIOCS 3apSKEHHYIO
yactuily. Cuia Jlopenna. Pabota
cunel JlopeHna

Bcero

KoanuecTBo 4acoB

Konrpoabnbie  IIpakTnuyeckue
padoThI (1adopaTopHbIe)
padoThI
1
1

Jara

U3ydeHusi

(HOMep
yue0.Heaeu)

Vueo.
Hemens Ne 1

Vueo.
Henmens Ne 1

Vueo.
Heneas Ne 2

VYue0.
Heneas Ne 2

Vueb.
aeneirst Ne 3

JIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4
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Ne i/

10

Tema ypoka

DNeKTpOMarHuTHAs WHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
1503010790070, D1 (OR713914% 9117178
3aKOH 3JEKTPOMArHUTHOU
naaykiuu Gapanes
JlaGopaTopHas paboTta
«HccnenoBanue sBICHUS
ANEKTPOMArHUTHOM UHTYKITHI)

NunykTuBHOCTS. SIBIIEHUE
camonHykuuu. J1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TOJI KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE IoJje

TexHuyeckue ycTpoucTBa U UxX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
Mar"MThl, 3JIEKTPOMAarHuThI,
AJIEKTPOABUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TeYb
O6o06maromuit ypok «MarHutHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIHS

Bcero

KoauuecTBO 4acoB

KonTposabHubie
padoThI

IIpakTHyeckue
(1adopaTopHbIe)
padoThI

Jara

U3ydeHust

(HOMEep
yue0.Heaeu)

Vueo.
Hemend Ne 3

VYueo.
Henens Ne 4

VYueo.
Henens Ne 4

VYue0.
aeneis Ne 5

Vueb.
Henensd Ne 5

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82
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Ne i/

11

12

13

14

15

Tema ypoka

KontponbHas paboTa mo teme
«MarautHoe mnoiJe.
DneKTpoOMarHuTHasT MHIYKITHS

CB0OOIHBIE MEXaHUUECKHE
Kosebanus. 'apmonnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHUX KoJieOaHUil.
[IpeBparenue snepruu

JlaGopaTopHas pabora
«HccrnenoBanue 3aBHCUMOCTH
MeproJia MajIbIX KoJeOaHuii Irpy3a
Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

KonebaTenbHBIN KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
KoJe0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay
MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU
KoJIeOaHUIMU

®opmyna Tomcona. 3akoH
COXpAaHEHUS SHEPTUHU B

Bcero

KoauuecTBO 4acoB

Kontpoabsubie  IIpakTuuyeckue
padoTsI (1adopaTopHbIe)
padoThI
1
1

Jara

U3ydeHust

(HOMEep
yue0.Heaeu)

Vueo.
Henensd Ne 6

Vueo.
neneist Ne 6

VYueo.
neneist Ne 7

VYue0.
nexeist Ne 7

Vueb.
Henend Ne 8

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs undposbIe
padoThI (1adopaTopHbIe) yqe(g_ (KZSM) oOpa3oBaTe/bHbIE
padoThI pecypcbl
uJealbHOM KOoJIe0aTeTbHOM
KOHTYpE
IIpencrasnenue o 3aTyxaromux Vueb.
KosieOaHusX. BbIHYXIeHHbBIE Hepens Ne 8
16 MeXaHHUYeCKHe KoueOaHusl. 1 bubmorexa HOK
https://m.edsoo.ru/ffOcbb86
Pe3onanc. Beinyxnennsie
ANEKTPOMArHUTHBIEC KoieOaHus
[TepemeHHBIN TOK. VYueb.
CuHyCcONIIbHBIN IEPEMEHHBIN Henens Ne 9
17 TOK. MOIIIHOCTh IEPEMEHHOTO 1 bu6mmoreka [IOK
TOKa. AMIUIUTYAHOE U https://m.edsoo.ru/ffOchd34
JICUCTBYIOLIEE 3HAUEHUE CUJIBI
TOKA U HANPSKEHUS
Tpauchopmarop. [IpousBoactso, Vueb.
18 nepeaaya v norpedieHue 1 uenens Ne 9
AIEKTPUUYECKON SHEPTUU
Y CTpOUCTBO U MPAKTUUYECKOE Vued.
19 IIPUMEHEHHUE IEKTPUIECKOTO 1 Henens Ne bubnnoreka [JOK
3BOHKA, T€HEPATOPA IIEPEMEHHOTO 10 https://m.edsoo.ru/ff0cc324
TOKa, TUHUH 3JIeKTporepeaay
DKOJIOTUYECKUE PUCKU TIPH Vueb.
20 MIPOU3BOJICTBE DJIEKTPOIHEPTUU. 1 Heenst No
10

KynbTypa ncnonp3zoBanus
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs undposbIe
(HOMep
padoTsI (1adopaTopHbIe) yaebeaen) oOpa3oBaTe/bHbIE
padoThI pecypcbl
AJEKTPOIHEPTHH B MOBCEAHEBHOU
KU3ZHU
MexaHnnyeckue BOJIHBI, YCIOBHS Vueb. Hepens
acmpocTpaneHus. [leproy. Ne 11
21 IC)?Ko pOCpr acrpoc aieHI/m u 1 bubmorexa [JOK
P pactipoctp https://m.edsoo.ru/ff0cca54
JuiiHa BOJHEL. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI
3ByK. CKOpOCTH 3BYKa. Vueb.
bubnnorexa [JOK
22 I'pomkocTs 3Byka. BricoTa ToHa. 1 Henens Ne nosmorexa I1
1 https://m.edsoo.ru/ffOcccOc
TemOp 3ByKa
DNeKTpOMarHuTHBIE BOJIHBI, UX Vueb. Eu6 OK
23 CBOWCTBA U CKOpOCTh. [Ikana 1 Hezens Ne nommoreka L{
12 https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH
[IpuHUMIBI paIUOCBS3U U Vueb.
24 TeneBuieHus. Pazsurue cpeacTts 1 Heyenst No
cBsi3u. Pajmosokanus 12
VYueO.
KontponsHas padora «Konebanus bubnnorexka [JOK
25 1 1 Hezens Ne
Y BOJIHBD» 13 https://m.edsoo.ru/ffOcc6f8
[IpssMonuneHOE Vued.
26 pacmpocTpaHeHHe CBETa B 1 Heens N bubnmnoreka [JOK
13

oaHOpoaHOM cpene. Toueunbli
HWCTOYHHUK cBeTa. JIyd cBeta

https://m.edsoo.ru/ff0cd350
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs undposbIe
padoThI (1adopaTopHbIe) yqe(g_ (KZSM) o0pa3oBaTe/IbHbIE
padoThI pecypcbl
OrtpaxeHue cBera. 3aKOHbI Vueo.
27 otpaxkeHus cBera. [loctpoeHue 1 Hezens Ne bubmorexa [JOK
. 14 https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKalie
IIpenomnenne ceera. [TonHoe VYueb.

08 BHYTPEHHEE OTPAXKEHUE. 1 Henens Ne bubnuorexa [JOK
[IpenenbHbIA Yo MOJHOTO 14 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
JIaboparopHast pabota Vued. BuGmiorexa LIOK

29 «smeperiite nokasates 1 L Heﬂ?;ﬂ e https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHUS CTEKIIa»

JInnzsl. [locTpoenue Vued.

30 n3o0paxkenuit B imuna3ze. opmyna 1 Heens Ne bubnuoreka [JOK
TOHKOM JIMH3BI. Y BEJIMYCHUE 15 https://m.edsoo.ru/ff0cddle
JIUH3BI
JlabopaTopHas pabota Vueb.

31 «HccnenoBanue CBOMCTB 1 1 Hezens Ne
M300paXeHUH B TMH3aX» 16
Hucnepcus cBera. CnoxxHbIN VYueo.

32 cocras Oesioro csera. L[Ber. L 1 Hegenst N
JlabopaTopHas pabota 16
«Habnroienue aucnepcuu cBeTay
Wutepdepennys ceera. Vyeb. Bumorexa LIOK

33 Audppaicuis ceeta. 1 Heﬂelj;ﬂ . https://m.edsoo.ru/ff0ced22

JudpakimonHas pemeTka
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs undposbIe
(HOMep
padoThI (1adopaTopHbIe) yaebeaen) oOpa3oBaTe/bHbIE
padoThI pecypcbl
VYue0.
[TonepedHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK

34 1 Hezens Ne
[Tonspuzanus cBera 17 https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOpsI U Vueb.

35 YCTPOMCTBA U YCIIOBUS UX 1 Hezens No
0€301acHOTO MPUMEHEHUS 18
['panuIpl TPUMEHUMOCTH Vueb.

36 KJIaCCHYECKOW MEXaHUKHU. 1 Henens Ne bubmuorexa [JOK
[TocTynatel cnenuanbHOU TEOPUHU 18 https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTH
OTHOCUTENBHOCTH Vueb. EuG LOK

noInoTeKa

37 OJIHOBPEMEHHOCTH. 3aMeIJICHUE 1 Henens Ne

AHOBD 8 19 https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKpAIICHUE JTNHBI
DHeprus U UMITYJbC Vueb.

38 PENATUBUCTCKON YacTULbl. CBA3b 1 Henes Ne bubnnorexka [JOK
MAacChl C DHEPTUEU U UMITYJIBCOM. 19 https://m.edsoo.ru/ffOcfc68
OHeprus MoKos
Kontponbnas padota «Onrtuka. Vueb. Eu6 LOK

39 OCHOBBI CTICTIHAITLHOUW TEOPUHU 1 1 Heyenst No ubmoTeka

B P 20 https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTH
VY4eO.
40 ®oronsl. opmyina [Inanka. 1 N bubnuorexa [IOK
HEACIIA JNC
DHeprusi U UMIyJbc poToHa A 20 https://m.edsoo.ru/ffOcfel6
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs undposbIe
padoThI (;1aGopaTopHbIe) yqe(g_ 2“;;:3“) oOpa3oBaTe/bHbIE
padoThI pecypcbl
OTKpbITHE U HCCIIEI0BAaHUE Vueb. BuGmorexa LIOK
41 ?;OTOB(b(l)eKTa. Ombrrst A. T 1 HCHZTI Ng https://m.edsoo.ru/ffOcffc4
TOJIETOBA

3akonbl poTtorddekra. Vueb.

42 VYpaBHeHue DUHIITEHHA 151 1 Henens Ne bubnuorexa [JOK
dbotoarddekra. «KpacHas 21 https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
Hasnenue ceera. Onwitsl [1. H. Vueo. BuGorexa LIOK

43 JleOeneBa. XuMHU4ECKOE JIEUCTBUE 1 HGHZJ;H Ne httos://m.eds0o.ru/f0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u Vued.

m MPAKTHYECKOE IPUMEHEHHE: L Hezens Ne
($oTORIEMEHT, POTOAATUHK, 22
CONHEeYHas OaTapesi, CBETOUO]T
Pemenne 3agay mo teme Yueb. bu6nmoreka [JOK

45 . 1 Henensa Ne
«2NeMeHThl KBAaHTOBOM ONTHKU» 23 https://m.edso0.ru/ff0d0302
Mopens aroma Tomcona. OMbITHI Vueb.

46 Pezepdopna no paccesnuro o- 1 Heens Ne bubnuoteka [JOK
yactul. [nanerapHas Moznenb 23 https://m.edsoo.ru/ff0d091a
aToMa

Yeo. bubnmoreka [JOK
41 Hocryratst bopa 1 Heﬂezjf N https://m.edsogru/fdeOafa
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs undposbIe
padoThI (1adopaTopHbIe) yqe(g_ (:-l]:}::]l/l) o0pa3oBaTe/IbHbIE
padoThI pecypchbl
N3nydyenue u nornoueHue Vueb.

48 (hOTOHOB MpH TIEPEXOIe aTOMa C 1 Henens Ne bubnnoreka HOK
OJIHOTO YPOBHS SHEPIUU Ha 24 https://m.edsoo.ru/ff0dOafa
Ipyrou. Buasl criekTpos
BosHoBrIe cBOMCTBA YacTHIIL. VYueO.

Bonnsl ge Bpouis. Hezenst Ne
49 KopnyckynspHo-BoTHOBOU 1 25 bubmmorexa [JOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYeHHE
OTKpbITHE PaIUOAKTUBHOCTH. Vueb.

50 Omnsitel Pesepdopaa mo 1 Henens Ne bubnnoreka [JOK
ONPEACIIEHUIO COCTABA 25 https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOTO U3ITYyYEHUS
CaouctBa anb(a-, 6era-, raMmma- Vueb.

51 n3nydyeHus. BinusHue 1 Henens Ne
PaINOAKTUBHOCTHU Ha KUBbIE 26
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. Vueb.

59 N3otonsl. Anbga-pacnaf. 1 Henes Ne bubnnorexka [JOK
ONEKTPOHHBIM U NO3UTPOHHBIA 26 https://m.edso00.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydeHue
OHeprus CBA3U HYKJIOHOB B sIJIpe. Vued.

53 SinepHble peakiyu. SuepHbIn 1 neniens No | Drmmorexa [JOK

27 https://m.edso00.ru/ff0d1356

peaktop. [Ipobnemsi,
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara ‘ DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs | undposbIe
padoThI (1adopaTopHbIe) yqe(g_ (KZSM) o0pa3oBaTe/IbHbIE
padoThI pecypchbl

MIEPCIEKTUBBL, IKOJIOTUYECKHE
aCIEeKTHI IAEPHOU SHEPIETHKU
DneMeHTapHbIe YaCTHULIBI. Vueb.
OTtkpbITHE TO3UTPOHA. MEeTOo b Hezens Ne
HaOIIO/ICHUS U PErHCTpaIui 27

54 aJNeMeHTapHbIX yacTull. Kpyribiit 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d0e38

ctos «®yHIaMeHTaIbHbIE
B3anMoieucTBUsI. EqUHCTBO
(U3HYECKON KapTUHBI MHPAY
Bun 3se3nnoro He6a. Co3Besnus, VYueO.

55 SIPKUE 3BE3/IbI, TNIAHETHI, UX 1 Henens Ne
BUAUMOE JBUKeHue. ComHeuHas 28
cucremMa
Connue. ConHeuHast aKTUBHOCT. Vueb.

56 Ucrounnk sneprun CosHua u 1 Heenst N
3BE3 N 28
3BE3b1, UX OCHOBHBIE Vueb.
XapaKTePUCTUKU. 3BE3/1bI ITaBHOU Hezens Ne
MOCIIEA0BATEIBHOCTH. 29

57 BuyTtpennee crpoenue 3BE311. 1

CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXKJACHUU U IBOJIOIIUU
CoJHIa 1 3BE3
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Ne n/m Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs undposbIe
padoThI (1adopaTopHbIe) e oOpa3oBaTe/bHbIE
yue0.Heaeu)
padoThI pecypcbl
Muineunbid [1yTe — Hama Vueo.
lNanakTuka. [lonoxenue n Henens Ne
58 nerxenne Conana B [anmakTuke. 1 29
lNamakTuku. YepHble AbIPHI B
siIpax rajJjakThK
Bcenennas. Pazberanue rainakTuk. VYueb.
59 Teopus bosbioro B3peisa. 1 Henens Ne
PenukToBOe U3nyyeHue. 30
Meraranaktuka
VYueO.
Hepemennsie npoGiembl
60 1 Hezens No
aCTPOHOMUU
P 30
VYueO.
KonTtpomnbHas pabota «1eMeHTHI
61 1 1 Hezens Ne
aACTPOHOMHU U acTPOPUIUKU» 31
O606maromuii ypok. Poib Vueb.
(GU3MKK ¥ aCTPOHOMUH B Heyenst No
YKOHOMHYECKOH 31
62 . . 1
TEXHOJIOTUYECKOMN, COLUANTbHON 1
THUYECKOU cepax AesITeTbHOCTH
4eJloBeKa
O606maromuit ypok. Pois u Vueb.
MecTo (U3UKU U aCTPOHOMUU B Hezens Ne
63 1 32

COBPEMEHHOM HAYYHOU KapTUHE
Mupa

56




Ne n/m Tema ypoka KounyecTBo 4yacoB Hara ‘ DJIeKTPOHHbIE
Bcero  Kourpouabnbie  IIpakTuueckue U3y4eHUs | undposbIe
padoThI (1adopaTopHbIe) yqe(g_ (KZSM) oOpa3oBaTe/bHbIE
padoThI pecypcbl
O6o0maromuii ypok. Poib Vueb.
64 ¢buznueckoil Teopuu B 1 Heens No
(hopMUpOBaHUHU TTPE/ICTABICHUI O 32
(bu3nUecKoit KapTHHE MUPA
O6o0uaromuit ypok. Mecto Vyeb.
(bu3nuecKoil KapTUHBI MUpa B Henens Ne
65 o01ieM psily COBpEMEHHBIX 1 33
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHbIil ypok. MaruutHoe Vueo.
66 noJje. DJIeKTpOMarHuTHast 1 Henens Ne
WHIAYKLIUSA 33
PesepBHblit ypok. OnTuka. Vueb.
67 OcCHOBBI CIELIMATIBHON TeOpUn 1 Henens Ne
OTHOCHUTEJILHOCTH 34
PesepHblii ypok. KBanToBast Vueo.
68 ¢bu3nka. DIeMEHTHI aCTPOHOMUH U 1 Heyenst No bubmmorexa LHOK
ACTpO(U3MKI 34 https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB 11O 68 4 7
IMPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Msaxkumes I'.4., ByxoBues b.b., Corckuit H.H. ®u3zuka: Yu. mis 10 k. - M.
[Ipocsemienne, 2022 (6a30BbIi U YIITyOJIeH. YPOBEHB)®

» dusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penaknueii [TapdenteeBoit H.A., AknrmonepHoe o6mecTBo «/3marenscTBo

«IIpocsemienue» (0a30BbIi U yriayOJIeH. YPOBEHB)

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
1. Meroaunueckas kormiaka OUITA

2. ®Ousmka. 3amaunuk. 10-11 kmaccsl. : yaeoHoe mocobue / A.Il. PeimkeBud. —

M.: dpoda, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
MHTEPHET

1. Poccwuiickast anekrponHas mkoua : https://resh.edu.ru/subject/28/

2. ludposoit oOpazoBarensHbIii KOHTEHT https://educont.ru/

3. Yum py — oOpa3oBartenbHas oHIalH-TIaThopMa IS ITKOJIBHUKOB, X

ponuteneit u yuuteneit: https://uchi.ru/
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