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[NHOACHUTEJIbHASA 3AIIMCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO OOIIIETOo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHUM K pe3yibTaTaM
OCBOEHHS OCHOBHOI 00pa3oBaTeNbHOM MpOoTrpaMMsl, npeactaBieHHbIX B @I'OC
COQ, a takxe ¢ yuétom ¢eaepaibHOl padoueil mporpaMMbl BOCIUTaHUS U
KOHLEMIMHU MpenoiaBanus yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHbIX
opranuzamusax Poccuiickon denepanuu, peain3yrommux OCHOBHbIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copeprkanue mporpamMmsl 1o Gu3KNKe HaIpaBiIeHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxca 10—11 knaccoB npu
oOydeHnH ux (u3nKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AESITEIIbHOCTHOTO
nonaxoja. [Iporpamma no ¢usuke coorserctByet TpedboBanusm GI'OC COO k
TUTAHUPYEMBIM JIMYHOCTHBIM, TIPEIMETHBIM U METAINlPeIMETHBIM pe3yJibTaTaM
oOy4eHHsl, a TAK)KE€ YUUTHIBAET HEOOXOIUMOCTh pealn3alii MEKIIPEAMETHBIX
CBsi3ell (PU3HMKHU C €CTECTBEHHO-HaYYHBIMU YU€OHbIMU TIpenMeTamu. B Heit
OTIPEJIEIISIIOTCS OCHOBHBIE LIETU U3y4eHUs (U3UKU HA YPOBHE CPEIHErO OOIIETro
o0Opa3oBaHus, MJIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JIMUHOCTHBIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma no ¢usmke BKIHOYAET:

IUTaHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (pu3uKu Ha 0a30BOM YpOBHE, B TOM
qHCcIIe IPEIMETHBIE Pe3yJIbTaThl 110 F0/1aM 00y4EHHUS;

cozepkanue yueOHoro npeamera «dusnkay 1o rogam o0y4eHus.

dusnka Kak Hayka o HanboJjiee 00IIMX 3aKOHaX IPUPO/Ibl, BHICTYIIAsl B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUI 00
okpyxarorieM Mupe. [lIkonpHBIN Kypc GU3UKH — CUCTEMOOOPA3yIOITUI TS
€CTECTBEHHO-HAY4YHbIX YU€OHBIX MPEAMETOB, HOCKOIbKY (PU3NUYECKHE 3aKOHbI
JIeXKaT B OCHOBE IIPOIIECCOB U SBJICHUH, N3y4aeMbIX XUMHEH, OMOJIOTHEH,
buzudeckoit reorpadueit u actpoHoMuel. Mcnonp3oBaHne M aKTUBHOE
npUMeHeHne GU3NYECKUX 3HAHUN ONpeIeIeT XapakTep U pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIOTHH B cpepe I3HEPreTUKU, TPAHCIIOPTa, OCBOCHHUS
KOCMOCa, IIOJyYEHHUsI HOBBIX MaT€PUAJIOB C 3aIaHHBIMU CBOMCTBAMH U JPYIHX.
N3yuenue (pu3uKH BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHUHBI MUpPa 00y4aromuxcs, B JOPMUPOBAHUE YMEHUI IPUMEHAThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJIHEHUH UMHU YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca ¢u3nku 11t ypOBHS CpeIHEro o0Iiero oopa3oBaHus MOJ0KEH
pAI UAEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 MOCTPOCHHUS.
Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypPC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COAECPKUT MaTeEpHUall U3 BCEX PA3AEIIOB (PU3HKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuall Kypca pu3nku o0beIMHEH
BOKpYT (hu3nueckux Teopuil. Begymum B Kypce siBisiercs popMupoBaHue
MIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPUH, BEILIECTBE U I0JIE.



Hoes eymanumapuzayuu. E€ peanuzaius npeamnonaraeT UCIoJb30BaHUE
T'YMaHUTApHOTO MOTEHIIMAaNa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHUS
(U3HKH C pa3BUTHEM OOLIECTBA, @ TAKKE C MUPOBO33PEHUECKUMU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes npuknaonoti nanpaenennocmu. Kypc hu3uku npeamnogaract 3HakOMCTBO C
ITUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUTIOKEHUN N3YyUESHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peann3yeTcs MOCPEICTBOM BBEJICHUS SJIEMEHTOB COJIEP KaHMS,
MOCBSAIIEHHBIX YKOJIOTHUECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHbI C
Pa3BUTHEM TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXKAeHUs MpodieM
PalMOHAILHOTO MPUPOAOTIOIB30BaHUS U SKOJIOTHYECKON 0€30MacHOCTH.
CreprKHEBBIMH JIEMEHTAMU Kypca (PU3NKK Ha YPOBHE CPEJIHETO 00IIEeTo
oOpazoBaHus SIBISAIOTCS (pu3nyeckue Teopun (popmMupoBaHue MpeaCcTaBICHUN O
CTPYKTYyp€ MOCTpOeHUs (Pu3nuecKkoil Teopuu, poiu GyHAaMEHTaAIbHBIX 3aKOHOB U
IIPUHITUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJIE, TPAHUIIAX
MPUMEHUMOCTH TEOPHUH, JISl OTIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U
IIPOIIECCOB).

CHuCTEeMHO-/IeSITETLHOCTHBIN TTOAX0] B Kypce (PU3HKHN pearn3yeTcs Mpexk/Ie BCero
3a CUET OpraHU3aIMK YKCIIEPUMEHTAIBHOMN AeATeILHOCTH oOyJarommxcs. Jis
0a30BOT0 YPOBHS Kypca (PU3UKU — 3TO MUCIIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B
nporpamMme 1no pusuke 00beTMHEHBI B 00NN CIUCOK YUEHUYECKUX
NpakTHYEeCKUX paboT. Brljenenne B ykazaHHOM NiepeuHe J1abopaTopHbIX padoT,
IPOBOAMMBIX JJISI KOHTPOJIS U OLEHKH, OCYIIIECTBISIETCS yUaCTHUKAMU
00pa3oBaTeIbLHOrO MPOIEcca UCXOS U3 OCOOCHHOCTEN TUTAHUPOBAHUS U
ocHareHus kabunera pusuku. [Tpu 3TOM oOecrieunBaeTcst OBIaCHNE
00y4YaroIMUMHCS YMEHHUSIMU IPOBOJAUTH KOCBEHHBIE M3MEPEHUS, MCCIIEIOBAHUS
3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB TI0 MPOBEPKE
MPEITIO’KEHHBIX TUTIOTE3.

Bbonbiioe BHUMaHKE yAenseTcsl pelIeHUIo pacu€THRIX U Ka4eCTBEHHBIX 3an1ay. [Ipu
ATOM JJIsSl paCU€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 33/1a4 C SIBHO 3aJJaHHOU
buznuecKoi MOIEIbIO, MTO3BOJISIONINE IPUMEHSTh U3yUYE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jelia Kypca, Tak U HHTErpUpYs 3HAHUS U3
pa3HbIX pa3aenoB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SIBIIIOTCA 3aJJaHUS Ha
00BsICHEHHE MTPOTEKaHUS (PU3UUECKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIEH
KU3HU, TpeOyromue BpiOopa GU3nIecKor MOJCIH JJIsl CUTYaIluy TTPAKTUKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B cootserctBuu ¢ TpedboBanusamu @I'OC COO k MaTtepuaibHO-TEXHUUECKOMY
oOecrieueHuIo yaeOHOTO TIporiecca 0a30BbIN ypOBEHb Kypca (U3UKU Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus T0KEH U3Y4aThCsl B YCIOBUAX MPEMETHOTO
KaOuHeTa (PU3UKU WIH B YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETA MPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 1IMKJIa. B kabuHeTe pu3nku T0IKHO ObITh HE0OX0IUMOE
nabopatopHoe 000pyI0BaHUE /JIsSl BHIMOJHEHUS YKAa3aHHBIX B IPOrpamMMe o
(dr3UKe YYEHUYECKUX MPAKTUYECKUX PA0OT U AEMOHCTPAIIMOHHOE 000PY/I0BaHUE.



JleMoHcTpanmoHHoe 0060pynoBaHue GOpMUPYETCS B COOTBETCTBUU C MIPUHIIUIIOM
MUHHUMAaJIbHON JOCTATOYHOCTU U 00ECIIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B
nporpaMme no Pu3KKe KIFYEBbIX JIEMOHCTPALNI JJIsI UCCIIEI0BAHUS N3y4aeMbIX
SIBJICHUU U TIPOLIECCOB, IMIIUPUUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMECHEHUH.

JlabopaTopHoe 000pyI0BaHUE JIJIsI YICHUYECKUX MPAKTUYECKUX pabOT
dbopmupyeTcs B BUJIe TEMATHUYECKUX KOMIUIEKTOB U 00€CTIEYMBAETCS B pacyeTe
OJIHOTO KOMILJIEKTA Ha ABYX 0Oydaromuxcs. TeMaTuueckue KOMILICKTHI
1a00paTOpHOTO 000PYAOBAHUS TOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAHUH aHAJIOTOBBIX U ITU(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENILHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUil.

OCHOBHBIMH 1IEJIIMU U3YyUYeHUs GU3UKU B 00111eM 00pa30BaHUU SIBIISFOTCS
dbopmMupoBaHue HHTEpPECa U CTPEMJICHUsI O0OYJAIONIUXCS K HAYYHOMY U3yUCHHIO
PUPO/IbI, Pa3BUTUE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;
pa3BUTHE MPECTABICHUN O HAYYHOM METO/Ie MO3HaHUs U (PopMUpOBaHUE
UCCJIEOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHuEe HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHUsI OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue yMEHUN OOBSCHSTH SIBIICHUS C UCIIOIb30BaHUEM (DU3NUECKUX
3HAaHUW W HAyYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE TPEICTABICHUN O POJIU (PUUKH IJIs1 PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 11eJIeil 00ecreynBaeTCsl pelIeHUEM CIIESAYIOIMNX 3a/1a4 B
npolecce u3ydeHus Kypca GU3MKM Ha YPOBHE CpeIHEro 00111ero oopa3oBaHus:
NpUOOPETeHNE CUCTEMBI 3HaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;
dbopMupoBaHUE YMEHHM MPUMEHITh TEOPETUUECCKUE 3HAHUS JITIST OO BICHEHHUS
(bu3MUecKuX SBICHUN B IPUPOJIE U IS IPUHATHUS TPAKTUUECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOO0B PEIICHUS Pa3IMYHBIX 33/1a4 C SIBHO 33JJaHHOW (PU3NUYECKON
MOJIEIIbIO, 3a/1a4, MTOIPA3yMEBAIOIINX CAMOCTOSTEIILHOE CO3aHne (PU3UIECKOM
MOJIEIH, aleKBaTHOM YCIOBUAM 3a]1auu;

MOHUMaHUe GU3HUUECKIX OCHOB M MPUHIIUIIOB IEHCTBUSA TEXHUYECKUX YCTPOUCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEAY;
OBJIaJICHUE METOJAaMU CaMOCTOSATEIbHOTO TUIAHUPOBAHUS U IPOBEJCHUS
(bu3HUECKHX HKCIIEPUMEHTOB, aHAIN3a U WHTEPIpPETaluy HHHOpMAITIH,
OnpeJieNIeHHs] JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJibTaTa;

CO3/IaHUE YCIOBUM ISl pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOMN JAEATEIBbHOCTH.

Ha usyuenue ¢puszuku (0a30BbIil YpOBEHb) HA YPOBHE CPETHETO OOIIEro
oOpazoBanus otBoauTcsa 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraemsiii B mporpamme no (pusuke nepeyeHb 1ad0paToOpHbIX U
MPAKTUYECKUX PaOOT ABJISIETCS PEKOMEHI0BAaHHBIM, YUUTEIb JIENIaeT BHIOOD



MIPOBEICHUS JTAOOPATOPHBIX PA0OT M OMBITOB C YUYETOM MHIUBHUIYATHHBIX
O0COOCHHOCTEH 00yYarOIINXCS.
COJIEP’)KAHUE OBYYEHUA

10 KJIIACC

Paznen 1. ®usuka u METOABI HAYYHOTO TTO3HAHMS

®u3snka — Hayka o mpupojie. HayuHbsle METOABI MO3HAHUS OKPYKAIOIIET0 MUPA.
Ponb skcnieprMenTa M TEOpUM B MPOLECCE MMO3HAHUS IPUPOIBI. DKCIIEPUMEHT B
¢dusuke.

MopaenupoBanue pu3NYECKUX SBJICHUN U mpolieccoB. HayuyHble rTUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUu. [ paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUMD COOTBETCTBUS.

Ponb u Mecto ¢pusnku B GOpMUPOBAHUH COBPEMEHHON HAyYHON KapTUHBI MHUpPA, B
NPaKTUYECKOMN NEATEIbHOCTH JTHOAECH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABUKeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUAKEHUS.
Cucrtema otcuéra. TpaekTopusi.

ITepemenienue, CKOpOCTh (CpenHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaibHON TOYKH, UX MPOCKIIMU HA OCU CUCTEMBI KoopauHaT. CloKeHue
MIEPEMEILICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABMKeHue. [ 'paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEILICHUS
MAaTepPUAIbHOU TOYKU OT BPEMEHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOIHOTO ITaICHHUS.

KpuponmHueitnoe nBruxenue. J{BrmkeHrne MaTepraaibHOM TOYKH IO OKPYKHOCTH C
ITIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTh, IMHEWHAS! CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.
TexHnueckne yCTporCTBa U NPAKTUYECKOE MIPUMEHEHUE: CIUOMETP, IBUKEHUE
CHapsJI0B, LICITHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBHKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tamenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmtonenue nBuxkeHus tena, OPOIIEHHOrO MOl YTJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Hanpanenne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIBbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOIIEHUS MEXY MyTAMH, IPOHJCHHBIMU TEJIOM 3a
MOCJIEIOBATENBHBIE PABHBIC TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. [lunamuxa

[TpuHumn otHocuTenbHOCTH [ anumnes. [lepsbii 3akoH HeroToHa. MHEpunanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3uunu cuil. Bropoii 3akon HerotoHa s
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.
3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckosibxeHusi, kauenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIBKEHUS U cuiia TpeHus mokosi. KoaduimeHnt tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.
[TocTtynaTensHOE U BpamaTeabHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [inedo cuibl. Y ciioBus paBHOBECUS
TBEPIIOTO TENA.

TexHuuyeckue yCTporCTBa U MPAKTUYECKOE IPUMEHEHUE: OAINITHUKY, IBUKECHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBneHue nHEepIUH.

CpaBHeHHE MacC B3aMMOIECHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHA.

N3smepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJACHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHY CHJI YIIPYT'OCTH, BO3ZHUKAIOUIMX B PYKUHE U
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiuH.

HccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHHU .
Tema 3. 3akoHbvl coxpanenus: 8 MexaHuke

NMnynbc MaTepuanbHOM TOUKH (TeJa), CHCTEMbl MaTepUalIbHbIX TOUEK. VIMITynbC
CUJIbl M U3MEHEHUE UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS MMITyJibca. PeakTuBHOE
JIBHKCHUE.

Pabota cunbl. MOIIHOCTD CUJIBI.



Kunernueckas 3Heprust MaTepuaibHON TOUuKU. Teopema 00 n3MEHEHUN
KUHETUYECKOU DHEPIUH.

[HoTenuuanbHas 3ueprus. [loreHnnanbHas sHeprust ynpyro 1e(opMupoBaHHON
npyxuHsbl. [loTeHIManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.
[loTeHuanbHble 1 HENOTEHIMAIbHBIE CUIIBL. CBSI3b pa0OThl HEMOTEHLIUATBHBIX
CUJI C U3BMEHEHNEM MEXAHUYECKON IHEPTUHU CUCTEMBI TEJl. 3AKOH COXPAHEHHUS
MEXaHUYECKON IHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE 1BHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThI CHIIbI C K3MEHEHUEM MEXaHWUYECKON YHEPTUU Tea
Ha [PUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MonexynsapHas ¢pusuka u TepMOJIMHAMHKA

Tema 1. Octosbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OINBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. uddysus. Xapakrep IBIKESHUS U
B3aMMOJICVCTBUS YAaCTHI] BellecTBa. MoAenu CTpOCHUs Ta30B, )KUAKOCTEN U
TBEPBIX T U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojielieid. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHast ABorajpo.

TermnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Lllkama remneparyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKOM
TEOPUH UCANTBHOTO0 raza. AGCONIIOTHAS TEMIIEpaTypa Kak Mepa CpeiHen
KMHETUYECKOW HEPTUM TEIIOBOTO ABWKEHUA YyacTull ras3a. lllkama remneparyp
KenbBuHa. ['a30Bble 3ak0HbI. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon
JanproHa. M30mponeccsl B MA€aIbHOM I'a3e C MTOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [ paduueckoe mpeacTaBieHrne N30MPOIECCOB: H30TEPMa, U30X0Pa,
n3o0bapa.

TexHuueckue yCTpOHWCTBA U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, TOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BEIIEeCTBa, (poTorpadun MOIEKyIT
OPraHUYECKUX COCTMHCHUU.

OmnbIThl 10 qU(Py3Un KUJKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita ITepHa.

OnbIThI, JOKA3bIBAIOIIKNE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICCTBUSL.



Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY JABICHHS ra3a HA CTEHKH COCY/IA.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJIEATBHOTO rasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Omnpenenenue Macchbl BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEpPEeHUI 00bEéMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

UccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.
Tema 2. OcHosbl mepmMoOUHAMUKU

TepMoauHamuyeckas cucreMa. BHYyTpeHHss1 SHEeprus TEpMOAMHAMUYECKOU
CUCTEMBI U CIIOocoObI €€ n3MeHeHus. KomnuecTBo TennoTel u paboTta. BHyTpeHHss
SHEprus OJJHOATOMHOTO HJI€aIbHOTO ra3a. Buael Tennonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3NTyUEHHUE. Y AeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pU TETIONEPEAAYE.

[Tonsitue 06 agquabatHoM mporiecce. [lepBblii 3aKOH TEPMOAUHAMUKH.
[IpumeHeHue IepBOToO 3aKOHA TEPMOJMHAMUKHU K u3orporeccaM. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1iecCoB B IPUPO/IL.
Tennossie mamuubl. [IpuHIunbl KeiicTBUs TeruioBbIX MamiuH. [IpeobpazoBanus
SHEPIruM B TEIIOBBIX MammuHax. KoadduimeHT none3noro neicTBus TEIIOBON
mamuabl. [{ukin KapHo u ero ko3 puiiueHT nojae3Horo AeHCTBUS. IKOJOTHUESCKUE
IpOOJIEMBbI TEIUIOIHEPTETUKH.

TexHuueckne ycTpoilCTBa U MPAKTUYECKOE PUMEHEHUE: IBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAMIBHUK, KOHAUITHOHED.

Jlemoncmpayuu

N3meHeHne BHyTpEeHHEN SHEPTUU Tea MPU COBEPIICHUH PAOOThI: BBUIET MPOOKH
u3 OyTHUIKK TIOJT IEHCTBUEM CXKATOTO BO3/yXa, HarpeBanue 3(upa B JaTYHHOH
TpyOKe yTéM TpeHUS (BUICOAEMOHCTPAITNS ).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTyphl) TeIa IPU TEIUIoNepeIaye.
OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).
Mopaenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO
JBUTaTEI.

Yyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecamusie cocmosanus eewecmea. Pazoevie nepexoovl
[Tapoob6pazoBanue u koHaeHcanus. Mcmapenue u kunenne. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTH BO31yxa. HacellieHHbIl ap. Y nenpHas Temiora
napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATyPhl KATICHUS OT JTaBJICHHUS.

Tsépmoe Teno. Kpucramnmuueckue u aMopHbIe Tena. AHH30TPOIUS CBOHCTB
kpuctaioB. XKunkue kpucramisl. CoBpeMeHHble MaTepuabl. [lnaBnenue u
KpUCTaJIU3anus. Y ieapHas TemioTa miasiaenus. Cyonumanusi.

VYpaBHeHHE TENI0BOIO OanaHca.

TexHnueckne yCcTporCTBa U NPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaT€pUaloB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu



CBolicTBa HACHITIICHHBIX TTAPOB.

Kunenne npy MOHMKEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U TJIABJICHUS KPUCTAUNIMYECKOTO BEIIESCTBA.
JleMOHCTpaIus KPUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepeHre OTHOCUTENLHOM BIAXKHOCTH BO3IyXa.

Paznen 4. DnexrpoauHamMuka

Tema 1. Snekmpocmamuka

DJIeKTpuU3alus Tel. DISKTPUUECKUi 3apsa. [[Ba BUIa 3JIEKTPUUECKHUX 3aPsJI0B.
[TpoBOIHUKH, TUINEKTPUKU U TIOJIYIIPOBOIHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

B3anmopeiictBue 3apsnoB. 3akoH Kynona. ToueuHsblil 351eKTpUUeCKUid 3apsi.
DnekTpuueckoe nosie. Hanpsik€HHOCTh aekTprudeckoro mosist. [Ipunnun
CYNEPIIO3UIUHU JICKTPUUECKUX MOJIeH. JINHUM HATTPS)KEHHOCTHU 3JIEKTPUYECKOTO
oIS,

Pabota cun anekTpocratudeckoro mojs. [lorennuan. PasHocTs moTeHIINATIOB.
[TpoBOHUKH W AUAIAEKTPUKH B AIEKTPOCTATUUECKOM Toje. JludnekTpudeckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHieHCcaTop. DIEKTPOEMKOCTh IIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

TexHu4eckne ycTpoilCcTBa U MPAKTUYECKOE IPUMEHEHUE: AJIEKTPOCKOIIL,
AIEKTPOMETP, DIEKTPOCTATUYECKAS 3alUTA, 3a3€MIICHHE JIEKTPOIIPUOOPOB,
KOHIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHbIN TPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M IPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEJL.

[IpOBOHMKH B 3IEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT IUIOIIaAH TIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmosannwii 2n1exkmpuyeckuti mok. Toku 8 pasnuuHvlx cpeoax
DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. ICTOUHUKHN
toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LEMu.

DIIEKTPUUYECKOE COMTPOTUBIIEHUE. Y IEIbHOE CONPOTUBIICHUE BENIECTBA.
[TocnenoBaTtenpHOE, MapAILICIBHOE, CMEIIAHHOE COCITMHEHUE TIPOBOIHUKOB.



Pabota sanextpuueckoro Toka. 3akoH /xxoyns—Jlenua. MomHoCTh
ANEKTPUYECKOrO TOKA.

DNEeKTPOABHIKYIIAs CHJIa U BHYTPEHHEE COIPOTUBIIEHUE NCTOYHHUKA TOKA. 3aKOH
Oma 11t oJHOM (3aMKHYTOM) 3yieKTpruuyeckoi nenu. Kopotkoe 3amMbIKaHHe.
DNEeKTpOHHAS] TPOBOAUMOCTH TBEPIBIX METAIIIOB. 3aBUCUMOCTh CONPOTUBICHUS
METaJJIOB OT TeMiepaTypbl. CBEpXIpPOBOAUMOCTb.

DneKTpUUeCcKui TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.
[TonynpoBoauuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOAMMOCTH TOJIYTIPOBOHUKOB.
CaolicTBa p—n-nepexoza. IloaynpoBoaHHKOBEIE TPUOOPHI.

DNEeKTpUYECKU TOK B PACTBOPAX M pacIljiaBax 3JIEKTPOJIHUTOB.
DNeKTpoIUuTHYECKas TUCCOIMAIS. DIEKTPOIIU3.

OnexTpudeckuil Tok B razax. CaMOCTOATENbHBII 1 HECAMOCTOSI TEIBHBIN pa3psi/Il.
Mounus. [1nazma.

TexHu4eckue ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEpPMETP, BOJIBTMETD,
peocTart, MICTOYHUKH TOKa, dJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONMPOTUBIICHUSI, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.
Jlemoncmpayuu

N3mepenue cuibl TOKa U HANIPSKCHHUS.

3aBUCHUMOCTH CONMPOTUBIICHUS ITUIMHAPUICCKUX TPOBOIHUKOB OT JJTHHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemanHOE COeIMHEHUE TPOBOJHUKOB.

[IpsiMoe n3mepeHue 3IeKTpoABUKYIIEN cruiibl. KOpoTKoe 3aMblkaHuE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHU BIECHUSI.
3aBUCHMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpoBOAUMOCTh BO31yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3ydeHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpousa.

MexnpeaMeTHbIE CBA3U

Nzyuenue xkypca pusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C yU4ETOM
COJZIep KaTEIbHBIX MEKITPEAMETHBIX CBS3EH C KypcaMU MaTeMaTHUKH, O MOJIOTHH,
XUMWH, Teorpadun 1 TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOTO
MO3HAHUS: SBJICHHUE, HAYIHBIN (DAKT, TUTIOTE3a, (hU3NUecKasi BeTUINHA, 3aK0H,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.
Mamemamuxka: penieHue CUCTEMbl YpaBHEHUH, IMHETHas PyHKuMA, mapadona,
runep06osa, ux rpaduKy U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO,
BEKTOPbI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: mexanudyeckoe JIBMKEHUE B )KUBOU npupoje, nuddysus, ocmoc,
TEII000MEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEPEIauu, TEIJIOBOE PAaBHOBECHUE),
AJIEKTPUYECKUE SBJICHUSA B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEU U
ra3oB, JJIEKTPUYECKUE CBOKWCTBA METAJIOB, JJIEKTPOJIUTHYECKAS TUCCOLUALS,
rajbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHKe ABUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOAIINITHUKYU, UCTI0JIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B
TEeXHUKE (pakeTa, BOAOMET U JAPYTHE), IBUTATE]Ib BHYTPEHHETO CTOPAaHUS, TapoBast
TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU MOTYyICHUS
COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH,
ANIEKTPOCTATUYECKAS 3aINUTA, 3a3eMJICHUE JICKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
PUHTED, JIEKTPOHATrPEBATEIIbHBIC MPUOOPHI, TEKTPOOCBETUTEIbHBIC TPHUOOPHI,
rajbBaHUKa.

11 KJITACC

Paznen 4. DnexrpoauHaMuka

Tema 3. Macnumnoe none. SnekmpomacHumuas UHOYKYuUs

[ToctostHHBIE MarHUTHI. B3auMoieiicTBUE TOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. Bekrop MaruuTHOM MHAYKIUU. [[puHIMI Cyneprio3uui MAarHUTHBIX MOJICH.
JlvHMM MarHuTHOM MHAYKUKUKU. KapThHa TMHUNA MarHUTHOW MHIAYKIAH OIS
MOCTOSIHHBIX MarHUTOB.

MarnurtHoe 1oJe TpOBOJHUKA ¢ TOKOM. KapTuHa JIMHUAN MHAYKIIMA MAarHUTHOTO
MOJISl JJTMHHOTO MPSIMOTO MTPOBOJHUKA U 3aMKHYTOI'O KOJIbIIEBOT'O ITPOBOIHHUKA,
KaTyIIKX ¢ TOKOM. OnbIT Ipcrena. BzauMopeiicTBre MpoBOJHUKOB C TOKOM.
Cuna Amnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna Jlopeniia, e€ MoayJIb U HallpaBlieHUE. [[BUKEHHUE 3apsHKEHHOM YaCTUIIBI B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

SIBiieHnE ANEKTPOMArHUTHOW UHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKIHH.
DNEKTPOABIKYIIAS CUJIa MHAYKIIUH. 3aKOH 3JIEKTPOMArHUTHOW MHIYKIIUU
®dapajes.

BuxpeBoe anektpuueckoe nosie. DNeKTPOABUKYILAS CUila UHIAYKIWUU B
MPOBOJTHUKE, NBKYIIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM ITOJIE.
IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIeHHE CAaMOMHIYKIIMK. DIEKTPOABIKYIIAs CHUJIa
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.



TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IIPUMEHEHUE: [IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, HIEKTPOABUIaTEb, YCKOPUTENIU JIEMEHTAPHBIX YaCTULL,
MHIyKIMOHHAS I1EYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

ITpaBuno Jlenua.

3aBUCHUMOCTb JIEKTPOJABWKYILEN CHIIBI MHAYKIUA OT CKOPOCTH U3MEHEHHUS
MAarHMTHOT'O IOTOKA.

SIBiieHre caMOUHIYKIIH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3y4yeHrne MarHuTHOrO OJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sABIEHUS 2JIEKTPOMAarHUTHON UHYKIUU.

Pasnen 5. Kosebauus 1 BOJTHBI

Tema 1. Mexanuueckue u 21eKkmpomacHumHble KoieOaHus

Konebarenbnas cucrema. CBoOOAHBIE MexaHUUeCcKUe KoeOanud. ["apMoHnyeckue
kosnebanus. [lepuon, yactora, ammntyaa u ¢asza konebanuid. [IpyXkuHHBIH
MasTHUK. MaTeMaTuyecKuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJIeOaHUH.
[IpeBpatienue sHEpTUM MPU TAPMOHUIECKUX KOJICOAHUSIX.

Konebarenbubiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMs B
UCIbHOM K0J1e0aTeTbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHHYECKUMU U
ANEKTPOMarHuTHeIMH KosieOanusiMu. @opmyna TomcoHa. 3akOH coOXpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxammux Kojaebanusx. BolHyK/IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.
IlepeMennslii TOk. CHHYCOUAANbHBIN IEPEMEHHBINA TOK. MOLIHOCTH TEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIJIbI TOKA U HAIPSHKEHUSI.
Tpanchopmatop. [IponsBoacTBo, mepeaada u MOTPEOICHHUE dICKTPUICCKOM
SHEPIruM. JKOJOTHUYECKHUE PUCKHU IIPU MPOU3BOJCTBE dIEKTposHepruu. KynpTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHnueckne yCTporCTBa U MPAKTUYECKOE TIPUMEHEHHUE: IIEKTPUUECKAN 3BOHOK,
TE€HEepaTop MEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

NccnenoBanue napamMeTpoB K01eOaTeIbHON CUCTEMBI (MPYKUHHBIN WU
MaTeMaTU4eCKUM MasiTHUK).

Habnronenue 3atyxarmnux Kojae0aHu.

HccnenoBaHue CBOMCTB BbIHYKJIEHHBIX KOJICOaHUM.



HaGmtonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHMS.

OcuumiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS] OT BPEMEHH) IS
AIEKTPOMAarHUTHBIX KOJIEOAHUI.

Pe3onaHc mmpu nocnenoBaTeIbHOM COEIMHEHNN PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUM 3JIEKTPOIIEPEIaUn.

Yyenuueckuii sxcnepumenm, nabopamophsie pabomsi

HccnenoBanue 3aBUCMMOCTH MEpHOJIa MaIbIX KOJIEOAHUH Tpy3a HA HUTHU OT JJIMHBI
HUTHU U MACCHI Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIENU U3 TIOCJIEI0BATENIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KMpOMASHUMHbLE BOJIHbL

MexaHnuecKkue BOJIHBI, yciaoBus pacrpocTtpanHenus. [lepuoa. CkopocThb
pacrpoCTpaHEeHUs U JJIMHA BOJIHBI. [lonepednble v MpoAOIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JIyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
Bsaumnas opuenrtanus Bektopos E, B, V B anekrpomaruutHoit Bosine. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, NMPEIOMIICHUE, TTONsIpU3alus, Tudpakims,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJH. [I[puMeHeHne 3eKTpOMarHuTHEIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, YATPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEIUIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.
KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenne natepdepeniinu u Audpakiiny MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

HaGnronenne cBsizu TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/I0M M 4aCTOTON
KoJIeOaHMIA.

HccnenoBanue CBOKWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAYKEHUE, IPETOMIICHHE,
noJispu3anysi, nudpaxius, nHTepdepeHns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMoimHENHOE pacIIpOCTPaHEHHUE CBETA B
ogHopoaHou cpene. JIyu cBera. TouedHbI HICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [loctpoenune nzoopaxeHui B
IJIOCKOM 3€pKaje.



[Ipenominenue cBeta. 3aKOHbBI IPETIOMIICHUS cBEeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yrosi moaHoro
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

Cobuparomue u pacceuBaroniye JuH3bl. ToHkas nmuH3a. okycHoe paccTosiHUE U
ONTHUYECKas CHiia TOHKOH JnH3bl. [locTpoeHne n300pakeHuii B COOMpAroMX U
paccenBarouX JIMH3ax. PopMyJia TOHKOM JIMH3BL. Y BEIIMYEHUE, 1TABAEMOE
JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIe HCTOUYHUKU. Y CIIOBUS
HAOJI0/IEHNUS] MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT
IBYX CHH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. JudpakunonHas pemérka. Y clioBue HaOM0AeHHs TIaBHbIX
MaKCUMYMOB TP MaJI€HUH MOHOXPOMATHYECKOT'0 CBETa HA JUDPAKITMOHHYIO
pPELIETKY.

ITonspuszauus ceera.

TexHuueckue yCTpoucTBa U MPAaKTUYECKOE MPUMEHEHHUE: OUKH, JTyTIa,
¢doToamnmnapar, NPOSKIMOHHBIN anmapat, MUKPOCKOT, TEJIECKOI, BOJIOKOHHAs
onTHKa, TU(paKImoHHas peméTKa, MOJIPOUI.

Jlemoncmpayuu

[IpssmMosHEHHOE pacpOCTPaHEHUE, OTPAXKEHUE U IIPETIOMIIEHHE CBETA.
OnTuueckue mpuOopshI.

[TonHOe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBannie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenue nudpakiuuu cBera.

HabGmronenune nucnepcuu cBera.

[Tonydyenue ciekrpa ¢ MOMOIIBIO ITPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne moisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pazgen 6. OcHOBBI crielIMaIbHOM TEOPUU OTHOCUTEIBHOCTH

['paHnLIBI NPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. [1oCTynaThl crienuanbHON
TEOPUU OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BAKYYME,
MNPUHIAN OTHOCUTEIIBHOCTH DWHIITEHA.

OTHOCHUTENBPHOCTh OTHOBPEMEHHOCTHU. 3aME/IJICHHE BPEMEHU U COKPAIICHUE
JUTUHBI.

DHEPrus U UMNYJIbC PENSATUBUCTCKON YaCTULBI.



CBs13b MacChl C YHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTUIBl. DHEPTUS
ITOKOS.

Pa3znen 7. KBanroBas ¢usuka

Tema 1. Dnemenmovi KBAHMOBOU ONMUKU

®oronsl. @opmyina Ilnanka cBs3u sHepruu (OTOHA € €ro YaCTOTON. DHEprus u
UMITyJIbC (POTOHA.

OTtkpeiTue u uccinenoBanue poroddpdexra. OnbiTel A. I'. CTosneroBa. 3akoHbI
doTorddexra. YpaBuenue DiiHiTerina s potodddexra. «KpacHas rpaHuma»
doTorddexra.

JlaBnenne cBera. OneiTel 11, H. JIeOenena.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: (POTOITIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(eKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHEro (hoTodddekra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. CmpoeHnue amoma

Mopens atroma Tomcona. OnbiTel Pezepdopaa no paccestHuio o -4acTHil.
[Inanerapuas monens aroma. [loctynarsl bopa. M3nyuenue u nornouieHue
(GOTOHOB IIpH MEepexo/ie aToMa C OJJHOTO YPOBHSI SHEPTUH Ha Apyroil. Bums
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOLA.

BonnoBbie cBocTBa yacTull. Bonusl ne bpoinsa. KoprnyckynsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHu4yecKkrne yCTpOMCTBA U MTPAKTHYECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(CrIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Hab6mroeHre TMHEHYaToro CreKTpa.

Tema 3. Amomnoe s10po

DKCNEPUMEHTHI, JOKA3bIBAIOIIKE CIOKHOCTH CTPOCHHUS siapa. OTKpbITHE
paguoaktuBHOCTH. OnbIThl Pezepdopaa mo onpenenennio coctaBa
paanoakTUBHOTO n3nydeHus. CBolcTBa anbda-, 6eTa-, raMMa-u3IydeHusl.
BnusiHue painoakTHBHOCTH Ha KMBBIE OPTraHU3MBI.

OTtkpeiTHE TPpOTOHA U HeNTpoHa. Hykinonnas Mmojens siapa [eitzendepra—
NBanenko. 3apsan aapa. MaccoBoe unciio sapa. M30Tormsl.



Anbda-pacnan. DIeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnal. ['aMma-u3nydeHue.
3aKOH PaJMOAKTUBHOIO pacnaja.

DOHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. [ledexT maccsl sapa.
SAnepHble peakuuu. Jlenenue U CUHTE3 sA1€p.

SAnepusiii peaktop. Tepmosiaepubiii cunTe3. [IpoOaeMbl 1 EPCIEKTUBBI SIEPHOIM
DHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtobl HAaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHULI.
dyHaaMeHTadbHble B3auMoAeicTBus. EnuHcTBO hrsnueckoil KapTUHBI MUpA.
TexHuuyeckue yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DneMeHThl aCTPOHOMHH U ACTPOPUZUKHU

Dtanbl pa3BuUTUA acTpoHOMUHU. [IpuKIIafiHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nnoro Heba. Co3Bes3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUTUMOE JBH)KCHHE.
Conneynas cucrema.

Connue. ConmHeuHas akTUBHOCTb. MicTounuk sHeprum CosHUa U 3BE31. 3BE3/bI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. J(MarpaMma «CeKTpaabHbII KJIACC — CBETUMOCTD.
3BE31bI TJIABHOM MOCIIEI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JJISI
3BE3]1 II1aBHOM MOCIEA0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE
IPEACTABIEHUS O MTPOUCXOKICHUH U 3BoJtoIMU CoHLA U 3BE3/. DTallbl )KU3HU
3BE3.

Muieunsiii [TyTs — Hama I'anaktuka. [Tonoxenue u asuxenue CoyHIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuky v kBazapbl. YEpHBIC IBIPHI B IpaAX
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06sa. Pazoeranue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménupie mpo0aeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmronennst HEBOOPY>KEHHBIM TJIa30M C UCTIOIH30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHU I JIsI OTIpEIeNICHUsI OJI0KEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CeBEpHOTo MOTYyIIApUs U SIPKUE 3BE3/IBI.

HaG6mronenns B Teneckomn Jlynsl, mianet, Mneunoro [TyTu.

O6o01aroniee MOBTOPEHUE

Ponb pusuku u acTpoOHOMHUH B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON 1
ATUYECKOU cepax NesaTeIbHOCTH YeI0OBeKa, POJib U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM Hay4YHOU KapTHUHE MUPA, POJb (DU3NYECKON TEOPUH B
dbopMupOBaHUY MPEACTABICHUN 0 PU3NUECKON KapTUHE MUPA, MECTO (PU3HUECKOM



KApTUHBI MHpa B 00ILEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJIECHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 11 kiacce ocyniecTBiasieTcst ¢ y4éTom
coJiep KaTesIbHbIX MEKITPEAMETHBIX CBSA3€H C KypcaMyU MaTeMaTUKH, OUOJIOTHH,
XUMHH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnule nonssmusi, CBI3aHHbIE C U3YUYEHUEM METOJI0B HAYYHOI'O
MO3HAHUS: ABJICHHUE, HAYYHbIN (DAKT, TUNOTe3a, (hU3nvecKas BeIUYMHA, 3aK0H,
Teopusl, HaOMI0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.
Mamemamuxka: pemieHue CUCTEMbI YpaBHEHUN, TPUTOHOMETpUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLHUU HA OCH KOOPAUHAT, CI0)KEHHE BEKTOPOB, TPOU3BOIHbBIE
AJIEeMEHTAPHBIX (PYHKIMHI, MPU3HAKU 000U TPEYTOJbHUKOB, ONIpeelieHHE
TJIOIIA/IU TIOCKUX Uryp u o0béma Tel.

buonozus: anekTpuyeckue SBICHUS B )KMBOM MpUpoOJIe, KOJeOaTenbHbIe IBHKESHUS
B ’KMBO MpUpPOJIe, ONTHUUECKHE SIBICHUS B KUBOU MpUpPOJIe, JEHCTBUE paIUALIUN
Ha >KMBBIE OPTraHU3MBbI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTypa TBEPBIX Te,
MEXaHM3MbI 00Pa30BaHUsl KPUCTAUIMYECKON PEMIETKH, CIIEKTPAIbHBINA aHAJIU3.
l'eoepacghus: marHUTHBIE TIOJIIOCA 3€MJTH, 3aJI€)KH MAarHUTHBIX Py, (OTOChEMKA
36MHOM [TOBEPXHOCTH, IPEICKA3aHNE 3E6MIIETPSICEHUH.

Texnonoeus: TMHAN IIEKTPOIIEpeIad, TEHEPAaTOp IEPEMEHHOTO TOKa,
ANIEKTPOABUTATENb, MHAYKIMOHHAS 1I€4b, pajap, paAuolpUEMHUK, TEIEBU30DP,
aHTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN anmnapar, BOJIOKOHHas ONTHKA,
coJiHeuyHas OaTapesi.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHNA

OcBoenue yueOHoro npeamera «dusmka» Ha ypOBHE CPETHETO OOIIETO
oOpa3oBanus (0a30BbI YPOBEHB) JIOJDKHO 00€CTIEUUTh JOCTUIKEHUE CIIETYIONTUX
JUYHOCTHBIX, METAMPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3VJIbTATHI

JIngyHOCTHBIC Pe3yNbTAaThl OCBOCHUS YU€OHOTO npeaMeTa «Pu3uKay» J0JKHbBI
OTpa)kKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIMUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIIMEH JTMYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpHMEHTAIINH, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIIHX
TPAJUIIMOHHBIM IIEHHOCTSAM POCCHUUCKOT'0 OOIIECTBA, PACIIUPEHUE JKU3HEHHOTO
ONBITA M ONBITA JICATCIBHOCTH B MPOIECCE PEATM3AIMA OCHOBHBIX HaNpPaBJICHUM
BOCIIUTATEIIbHOMN JI€ATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHHMS:



c(hOpMUPOBAHHOCTb IPAXKAAHCKON MO3UIIUN 00YUYAOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUKCKOr0 OOIIECTBA;

MPUHATHE TPATULIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUUYECKUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEITEIIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBJI€HUH B 00pa30BaTEIbHON OpraHu3alluy;
yMEHHUE B3aUMOJIEUCTBOBATDH C COLIUAIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIE€ATEIBHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW UACHTUYHOCTH, MATPUOTU3MA;
IIEHHOCTHOE OTHOIIICHHUE K TOCY/IapCTBEHHBIM CUMBOJIaM, JIOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNS,
CIIOCOOHOCTD OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHMUSI,
OPUCHTHPYSCH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
NESATeTbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIa/a B TOCTPOCHHE YCTOWUHUBOTO OYIYIIIETO;

4) 5CTETUYECKOrO BOCITUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOIO TBOPUYECTBA,
npucymiero Gu3n4ecKoi HayKe;

5) Tpy10BOrO BOCITUTAHUS:

UHTEPEC K pa3InyHbIM cepam npodecCuoHAIbHON AESTENHHOCTH, B TOM YUCJIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPILIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccruu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HCHHBIC TIIAHBI,
TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO M caM0O0Opa30BaHHUIO B 00J1aCTH
bu3MKU HA TPOTSHKEHUU BCEH KU3HU;

6) 9KOJIOTUYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKOM KYIbTYpPhI, 0CO3HAHHE TI100aTBHOTO
XapakTepa IKOJIOTHIECKUX MPoOIieM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE ACUCTBUN B OKPYKAIOIIEW CPEZIe HA OCHOBE
3HAHUS LEJIeH YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHue ONbITa AESITENIbHOCTH IKOJIOTUUECKON HAIPABIEHHOCTH HA OCHOBE
MMEIOITUXCS 3HAHUH 110 (U3HUKE;

7) IICHHOCTH HAyYHOT'O TIO3HAHWSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BuTUA PU3NUECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAyYHOU JEATEeIbHOCTH, TOTOBHOCTh B MPOLECCE U3YyUCHHUS
(U3HUKU OCYIIECTBISTh MPOEKTHYIO U UCCIIEA0BATEIBCKYIO IEITEIbHOCTh
WHJIMBUAYaJIbHO U B TPYMIIE.

METAIIPEAMETHDIE PE3YJIbTATDI



[To3HaBaTenbHBIC YHUBEPCATLHBIC YICOHBIC EHCTBUS

ba3oBeble slornueckue 1enCTBuUs:

CaMOCTOSATEIHLHO (GOPMYIMPOBATH U aKTYaIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OTIPECIISITh IENN JACATEIBHOCTH, 33/1aBaTh MMapaMeTPhl U KPUTEPUH MX
TOCTKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B pACCMATPUBAEMBIX (DH3UICCKUX
SIBIICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAN3a UMCHOIIHXCS
MaTePHAIIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCIICICTBHH IS TCIIEHOCTH;

KOOPJUHUPOBATH M BBITTOJHATH pa0OTY B YCIOBHIX PEAbHOT0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.
ba3zoBble ncciaea0BaTeIbCKUE ACHCTBUS:

BJIQJICTh HAYYHOW TEPMUHOJIOTHECH, KITFOUCBBIMHU TIOHATUSIMH M METOJaMHU
(bu3HUECKON HAYKH;

BJIa/IETh HaBBIKAMU y4eOHO-HCCIIE0BATENILCKON U MMPOEKTHOM eI TETbHOCTH B
001acTH (PU3HUKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TMOUCKY
METOJIOB PellieHus 3a7a4 (PU3NYECKOTo ColepKaHusl, IPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIa/IETh BUIAMH JI€SITEILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHHUS, €TO
UHTEPIpETAINHU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;
BBISBJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3324y, BBIIBUTATh
TUNOoTEe3y €€ pPelieHns, HAXOIUTh apTYMEHTHI IJIsl J0Ka3aTeIbCTBA CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATH MOTYUYEHHBIC B XOJ€ PEIICHUS 3a/1a4d PE3yJIbTaThl, KPUTHUECKH
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIOBHSIX;
CTaBUTH U HOPMYIMPOBATH COOCTBEHHBIC 3a7a49l B 00pa30BaTeIbHON
JESITEHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHMS IO (PH3UKE B MPAKTHIECKYIO 00JIACTh
KU3ZHEEATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJCH, PEJIaraTh OpUTHHAIBHBIE TTOIXOIBI ¥ PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.
Pabota ¢ undopmanmeii:

BJIIAJICTh HABBIKAMU MOJIYYCHUS HHPOPMAITNN (GU3HIECKOTO COACPIKAHUS U3
HMCTOYHHUKOB Pa3HBIX THIOB, CAMOCTOSTEIIBHO OCYITIECTBIISATH TIOUCK, aHAIIH3,
CUCTEMATHU3alUI0 M HHTEPIIPETAINIO NH(DOPMAIIUU PA3IMIHBIX BUIOB U (hopm
MPEICTAaBIICHNUS;



OLICHMBATh JIOCTOBEPHOCTh UH(POpMALIUU;

MCTIOJIB30BaTh CPEJCTBA MH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
peIIeHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 C
co0JIroIcHuEM TpeOOBaHUN IPTOHOMUKH, TEXHUKHU 0€30ITaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, IPaBOBBIX U ATUUECKUX HOPM, HOPM MH(POPMALIMOHHOM
0e30IaCHOCTH;

CO3/aBaTh TEKCThI (PU3NUYECKOT0 COAECPKAHUS B PA3IMUHBIX (opMaTax C y4ETOM
Ha3HAuYeHUs UH(POpPMALIMU U LEIEBON ayAUTOPUH, BRIOUpasi ONTUMAIbHYIO (GOopMy
MIPEICTaBIICHUS U BU3YyaJU3aIUH.

KomMMyHUKaTHBHBIE YHUBEPCAIbHBIE Y4eOHbIE T1eHCTBUS:

OCYIIIECTBIIATH O0IIEeHNE Ha YpoKaX (PU3UKHU ¥ BO BHEYPOUHOU JIEATEIBHOCTH,
pacro3HaBaTh MPEIMOCHUTKH KOH(PIUKTHBIX CUTYalluid U CMsITYaTh KOH(DIUKTHI,
Pa3BEPHYTO M JOTUYHO M3JIaraTh CBOIO TOUKY 3PCHHSI C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

TIOHUMATh ¥ MCIIOJIB30BATh MPEHMYIIIECTBA KOMaHIHOW U MHINBUyaTbHOM
paboThI;

BBIOMPATH TEMATHKY MU METOJIbI COBMECTHBIX JIEHCTBUH ¢ yIETOM OOIIHUX
MHTEPECOB U BOZMOXKHOCTEH KaKIOTO YICHA KOJUIEKTHBA;

HPUHUMATH IIeJTH COBMECTHOM IeSTENTbHOCTH, OPTraHU30BBIBATH M KOOPJIMHUPOBATH
JEUCTBUS 10 €€ JOCTHKEHHUIO: COCTABIIATH IJIaH JeHCTBUI, pacrpeneisiTh POJIH C
y4€TOM MHEHUI Y4aCTHHKOB, 00CY/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;
OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXI0TO YYaCTHHKA KOMaH/IbI B OOIITHiA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

Hpeaiaratb HOBbIe MIPOESKTHI, OLIEHUBATD WU C IMO3UIH HOBHU3HBI,
OPUTUHAIILHOCTH, MTPAKTHYECKOW 3HAUNMOCTH;

OCYIIECTBISThH MO3UTHBHOE CTPATETHUECKOE MMOBEICHIE B PA3JIMYHBIX CUTYAIIHAX,
HPOSIBIISATH TBOPYECTBO M BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsatvuBHbIC YHUBEpCAIbHBIC yUeOHBIC IEUCTBHS

Camoopranuzanus:

CaMOCTOSITEIILHO OCYIIIECTBIIATH MMO3HABATEIBLHYIO ACSATEIBHOCTh B 00J1aCTH
(GU3UKY 1 aCTPOHOMHH, BBISBIISATH MPOOJIEMBI, CTABUTH i POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEIILHO COCTABIISITh TUIAH PEIICHUS PACUETHBIX U KAYeCTBCHHBIX 337124,
TJTaH BBIMTOTHEHUS IPAKTUIECKON pabOTHI ¢ yUETOM UMEIONTUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEMOYTCHHI;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TTpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUMH;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh Ha ceOst
OTBETCTBEHHOCThH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;



crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIAUIIMHU B 00J1aCTH PUBHKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTpPOJIb, SMOLIMOHATBHBIN HHTEIIJIEKT:

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB LENISIM;

BJIaJI€Th HABBIKAMU MO3HABATEIbHOMN peIeKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUU U MBICIIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHU;
UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BEIOOpa BEPHOTO
pelIeHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIICHUS 0 UX CHUXKEHHUIO;
OPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTATOB
NesITebHOCTH;

OPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHATU3€E PE3YNIbTATOBR
NEeSITEbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIMOKH.

B npotiecce 10CTHXKEHMSI IMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI 110
buznKe A ypoBHA CpeAHero o01ero 0opa3oBanus y 00y4aronmxcs
COBEPIIEHCTBYETCS] AMOIIMOHAIBHBIN UHTEIJIEKT, TPEANoIaratomui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATBHOE
COCTOSIHUE, BUJIETh HANIPABJICHUSI PA3BUTHUSI COOCTBEHHOW AMOIIMOHANIBHOM C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CITOCOOHOCTH a/IallTUPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSAM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBAIIUHU, BKIIIOYAIOIIEH CTpeMIICHUE K JOCTHXKEHHUIO 1IeTTU U
ycCIiexy, ONTUMU3M, HTHUITUATUBHOCTH, YMEHHE JIEHCTBOBATH UCXO/ISl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh TOHUMAThH AIMOIIMOHATILHOE COCTOSTHUE
APYTUX, YIUTHIBATh €TO MPH OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTD K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOMINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS C
APYTUMHU JIIOIBMHU, 3a00TUTHCS, POSIBIISTh UHTEPEC U pa3peniaTb KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K xonny oOyuenus B 10 kiiacce mpeAMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPUMEPaAX POJb U MECTO (PU3UKU B POPMUPOBAHUH
COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITETbHOCTH JIFOJICH;



YUYUTHIBATh TPAHUIBI MPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJICIICH:
MaTtepualibHasi TOUKa, HHEPIMaIbHas CUCTeMa OTCU€Ta, aDCOTIOTHO TBEPIOE TEJIO,
WJIeaNbHbIA Ta3, MOJEIIU CTPOEHUS ra30B, ) KUAKOCTEU U TBEPABIX TEJI, TOUEYHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3nIecKux 3a1ay;

pacro3HaBaTh puznueckue sBIeHUs (IIPOLIECChI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KHHETUYECKON TEOPUH CTPOCHUSI BEIIECTBA U
AIIEKTPOIMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIUHEHHOE
JBIKEHHE, CBOOOTHOE TIaJICHUE TeJl, IBUKEHHE TI0 OKPYKHOCTH, UHEPIIHS,
B3auMojiericTBue Tei, nuddy3usi, OpOyHOBCKOE JBHKEHHUE, CTPOSHUE KUJIKOCTEH
U TBEPABIX TEJ, U3BMEHEHHE 00bhEMA TeJ TPU HArpeBaHUU (OXJIAXKIEHUHN ), TETIJIOBOE
paBHOBeECHE, UCTIApEHUE, KOHICHCAIIUS, TUIABJICHUE, KPUCTAUIU3AIUSI, KUTICHHE,
BJIQXKHOCTH BO3]1yXa, OBBIIICHUE JABJICHUS ra3a MpHu €ro HarpeBaHUM B 3aKPHITOM
COCY/JIe, CBSI3b MEX/Ty TTapaMeTpaMU COCTOSIHHS Ta3a B U30Mpolieccax,
AJIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUUECKOE JBUKEHUE, UCTIONB3Ys (PU3UYCCKUE BEITUINHBI:
KOOpJIMHATA, MYyTh, MEPEMEICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CuJa,
UMITYJIbC TEJla, KHHETHYECKask SHEPT s, MOTEHIIUAJIbHAS YHEPTUSI, MEXaHUYECKasI
paboTa, MEXaHMYECKasi MOIIHOCTh; MPU ONMCAHUU TIPABUIIBHO TPAKTOBATh
(U3UYECKUI CMBICI UCTIONB3yEMbIX BEJIMUUH, X 0003HAUCHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (DU3NUYECKYIO BETUYUHY C APYTUMU
BEJIMYMHAMUY;

ONMCHIBATh N3yUYECHHBIEC TEIUIOBBIE CBOWCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCTIOIb3YS
(du3nueckre BEIMYMHBI: IaBICHHUE ra3a, TeMIlepaTypa, CpeIHsAs] KHHETUYECKas
SHEPI'Usl XaOTUYECKOTO ABUKECHHS MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTUs, paboTa ra3a, Ko3puiueHTt
MOJIE3HOTO JEUCTBUS TEIJIOBOTO ABUTATENS; IPU OMMCAHUY IIPABUIILHO
TPAaKTOBaTh (U3UUECKUI CMBICT UCIIOJIb3YEMbIX BEIUYMH, UX 0003HAYCHUS U
€AMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUUUHY C
IPYTUMU BEJIMYUHAM;

ONUCHIBATh N3yUYECHHBIE PJIEKTPUUECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
sBJICHUS (TTPOLIECCHI), HCTIONB3YS (DU3NUECKUE BETUUYHHBI: AICKTPHUICCKUH 3apsij,
ANEKTPUUYECKOE MOJIE, HAMIPSKEHHOCTD IMOJIs, MOTEHLIHUAJ, PA3HOCTh MOTEHIINAJIOB;
MIPY ONMCAHUU MTPABUIILHO TPAKTOBATH (PH3UUYECKUN CMBICI UCTIOIB3YEMBbIX
BEJIMYHH, X 0003HAYCHUS U €AUHUIIBI;, YKAa3bIBaTh ()OPMYIIbI, CBI3BIBAIOIITNE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAM3UPOBATH (PUBUUECKHE MPOIIECCHI U SBICHUS, UCTIONIB3Ys (PU3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMUupHoro Tarotenus, |, Il u |1l 3akonsr HeroToHa,
3aKOH COXPaHEHHSI MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCa,
MPUHIIUIT CYNIEPIIO3UIINHU CUJI, TPUHIUIT PABHOIIPABUS MHEPLUATIBbHBIX CUCTEM
0TCU€Ta, MOJEKYJSPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKOM SHEPTUU TEIJIOBOTO JBUKEHUSI MOJIEKYII C
a0COJIIOTHOM TeMIepaTypoi, MepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHECHHUS
ANEKTPUYECKOro 3apsa, 3akoH KynoHa, mpu 3TOM pa3inyarh CIIOBECHYIO
bopMyITHUPOBKY 3aKOHA, €T0 MATEMATHUYECKOE BBIPAXKEHUE U YCIIOBUS (TPAHUIIBL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE TIPUHIIUIIBI JEUCTBUS MaIlIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCIOBHUS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI IO UCCJIEA0BAaHUIO (PU3UUECKUX SIBIICHUIN U ITPOILIECCOB
C UCIIOJIb30BaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH, MTPU ATOM (HOPMYIUPOBATH
npoOJieMy/3aady U TUTIOTE3Y YYEOHOT0 IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
MPEJIOKEHHOT0 000PYI0BaHMS, TPOBOJIUTH OMBIT U (DOPMYIHPOBATH BHIBOIHI;
OCYIIECTBIISITh IPSIMBbIE U KOCBEHHBIE U3MEPEHUS (DU3NUYECKUX BEJIMYHH, IIPU 3TOM
BBIOMpATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCIIOIb30BaTh U3BECTHBIC METO/IbI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

UCCJIEJI0BATh 3aBUCUMOCTH MEXY (PU3NUECKUMHU BEIMYMHAMHU C UCTIOJIb30BAHUEM
IPSIMBIX U3MEPEHUM, PU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yIbTaThI OJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI TTO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJ01aTh paBmIIa 0€30MaCHOTO TPYyJa MpU MPOBEICHUHU UCCIIEIOBAHU B
pamMKax yuyeOHOTro 3KCIEPUMEHTa, Y4eOHO-UCCIEA0BATENLCKON U MTPOESKTHOM
JESITETLHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPaTOPHOTO
000py10BaHMUS;

pemath pacy€THBIC 3a/1a4M C SIBHO 33JJaHHON (PU3MUYECKON MOJIEIIbIO, UCTIONb3YS
¢dbu3uYecKkre 3aKOHbBI U IPUHIIMIIBI, HA OCHOBE aHAJIW3a yCIIOBHS 3aJ1aud BHIOUPATh
(bu3MUECKYI0 MOJIENb, BBIACIATH (U3HMUECKUE BETUUYUHBI U (POPMYIIHI,
HEOOXOIMMBIE /JIs €€ PEIICHMs], POBOAUTH PACUETHI U OLICHUBATH PEATbHOCTh
MOJIYYEHHOT'0 3HAaYC€HUS PU3NYECKON BETUUNHBL;

penaTh KaueCTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTHUYECKHA HEMPOTUBOPEUUBYIO
LEIMOYKY PACCYKIECHHM C ONOPON Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
buzndecKue SIBICHUS;

UCIIOJIb30BaTh MPHU PEIIeHUH YYeOHBIX 3a/1a4 COBpEeMEHHbIC HH(DOpMAIMOHHBIE
TE€XHOJIOTMU ISl TOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUH U MPE/ICTaBICHUS
y4eOHOW U HaAYYHO-TIOMYJIIpHON MH(pOpMAITUH, TTOTYYEHHON U3 pa3IMIHBIX
MUCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;
MIPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCHMUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTUM;

MCITIOJIb30BaTh TEOPETUUECCKUE 3HAHUS 110 (DM3UKE B IIOBCETHEBHON KU3HU JIJIS
oOecrieueHus1 6€30MaCHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUUYECKUMHU
YCTPOMCTBAMH, JIJIS COXPAHEHHUS 3/I0POBBS U COOIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpee;

paboTaTh B IPYIIIE C BHIMOJHEHUEM PA3TUYHBIX COLUATIBHBIX POJIEH, MIIaHUPOBATh
paboTy TPyMIbl, PAIIMOHATBEHO PACIIPEACIATh 00sI3aHHOCTH M TUIAHUPOBATH
NEATEeNbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJICKBATHO OILIEHUBATh BKJIaJl
KaXXJI0r0 U3 YYaCTHUKOB IPYMIIbI B PEIIEHUE PACCMATPUBAEMOM TPOOTIEMBI.

K xonny oOyuenus B 11 kiiacce mpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



JIEMOHCTPUPOBAThH Ha MIPUMEPaAxX PoJb U MECTO (PU3UKU B POPMUPOBAHUUI
COBPEMEHHOM HayYHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUUECKOU AEATEIBHOCTH JIFOJEU, LEIOCTHOCTD U €IUHCTBO
(u3nUeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (DU3NUECKUX MOJICINICH: TOUCUHBIH
ANEKTPUUYECKUH 3apsil, Ty4d CBETA, TOUYCUHBIN UCTOUHHUK CBETA, siACPHAS MOJICIb
aToma, HyKJIOHHasi MOJIeJIb aTOMHOTO si/ipa MpH pelieHun GU3nIeCKuX 3a/1ady;
pacro3HaBaTh puznueckue sBIeHUs (IIPOLIECChI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAsI IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, AIEKTPOMArHUTHAs UHAYKIUS, TIeHCTBUE MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM U JIBHKYITUHCS 3apsiJl, SJIEKTPOMarHuTHIE KOJeOaHus u
BOJIHBI, IPSIMOJIMHENHOE paclpoCTpaHEHUE CBETA, OTPAXKEHUE, IPETOMIICHHE,
uHTepdepeHuus, Tuppakiius U MosIpU3alus CBeTa, TUCIIEPCHs CBETa,
doToanekrpuueckuii 3pdext (pororddekT), cBeTOBOE TaBICHUE, BOSHUKHOBECHUE
JMHENYaToro CreKTpa aToMa BOJI0pOJia, ECTECTBEHHAs! U UCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHCHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DIICKTPUUECKHIE, MATHUTHBHIE,
ONTHUYECKUE, TIEKTPUUECKYIO TPOBOJUMOCTD PA3IUYHBIX Cpell) U
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), UCTIONIB3Ys (DU3NUECKUE BETUYUHBI:
ANEKTPUUYECKUI 3aps]l, CUJIa TOKA, SJIEKTPUUECKOE HAMPSHKEHUE, IIEKTPUIECKOE
COTPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AIEKTPOABIKYIIAS CHIa, paboTa TOKa,
UHIYKLIWS. MAarHUTHOTO T0JIs1, cuia Amiepa, cuia JlopeHna, HHIyKTUBHOCTh
KaTYIIKH, SHEPTUs AJIEKTPUYECKOTr0 U MAarHUTHOTO MOJIEH, IEPUOJ U YacTOTa
Kosie0aHuil B KoJieOaTeIbHOM KOHTYPE, 3aps]l U Chjla TOKA B MpOIlecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KOJieOaHu, POKyCHOE paccTOsSHUE U
ONTUYECKAs CHJIa TUH3bI, TIPU ONMUCAHUU MIPABUIHHO TPAKTOBATH (HU3MUECKUI
CMBICII UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €AUHUIIBI, yKa3bIBATh
(bopMyIIbI, CBSA3BIBAIOIINE TaHHYIO (DU3NYECKYIO BETUYUHY C IPYTUMU
BEJIMYMHAMUY;

OTHMCHIBATh N3yUEHHBIC KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTIONB3Ys (pr3ndeckue
BEJINYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI U 4aCTOTA CBETA,
DHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TIOTypacIiaga, YHEPTHUs CBA3U aTOMHBIX SIJIEP,
MIPY ONMCAHUU MTPABUIILHO TPAKTOBATH (PH3UUYECKUN CMBICI UCTIOIB3YEMBbIX
BEJIUYMH, X 0003HAYCHUS U €AMHUIIBI, YKA3bIBATh (JOPMYIIBI, CBSA3BIBAIOIIHEC
JAHHYIO0 PU3MYECKYIO BEJIMUUHY C IPYTUMU BEIUYMHAMU, BHIUYUCISATH 3HAUEHUE
(br3UUIeCKON BEIMUNHBIL;

aHAJM3UPOBATH (PU3UYECKHUE MPOLIECCHI U ABJICHUS, UCTIONb3Ys (PU3NUECKUe
3aKOHBI U IPUHIUIIEL: 3aK0H OMa, 3aKOHBI TOCJIE0BATEILHOTO U NapallIeIbHOTO
COEIMHEHUS POBOJIHUKOB, 3aK0H [[xoyns—JIeHna, 3aKk0H 3J1€KTPOMarHuTHOU
WHYKIWH, 3aKOH MPSAMOJIMHEITHOTO PaCIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI TPEJIOMJICHUSI CBETA, YpaBHEHHE DHHINTEHHA 1 poTtorddekra,
3aKOH COXPAHEHUS SHEPIHH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUYECKOrO 3apsijia, 3aKOH COXPaHEHHsI MacCOBOI0 YMcia, MOCTyaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnajia, Ipyu 3TOM pa3linyaTh CIOBECHYIO (POPMYIHUPOBKY



3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TPaHUIlbI, 00JIaCcTH)
MIPUMEHUMOCTH;

OMpEeNIeNATh HAPABJICHUE BEKTOPA MHAYKIIMA MATHUTHOTO TOJIS IPOBOIHUKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHna;

CTPOUTH U ONUCHIBATH U300pAKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOU
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI IO MCCJIE0BAHUIO (PU3UUECKUX SIBJICHUHN U MPOIIECCOB
C UCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI: MPU 3TOM (HOPMYIHUPOBAThH
npoOJieMy/3aady U TUTIOTE3Y YYEOHOTO IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
PEIJIOKEHHOTO 000PYI0BAHUSI, IPOBOJIUTD OMBIT U (POPMYJIUPOBATH BHIBOJIBL;
OCYIIECTBIIAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3UUECKUX BEJTMYHUH, TIPU 3TOM
BBIOMPATh ONTUMATBHBIN CITIOCOO U3MEPEHUSI U UCIIOJIH30BATh U3BECTHBIC METOIbI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

UCCJIEJI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMUMH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUN: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJIE TAOIHI] U TpauKOB,
JIeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

coOr01aTh paBUIIa 0€30MaCHOT0 TPY/a IPH NMPOBEACHUH HCCIIEIOBAaHUN B
pamMKax y4yeOHOro 3KCIEepUMEHTa, Y4eOHO-UCCIEA0BATENbCKON U MMPOSKTHOM
JESITEILHOCTU C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00OPaTOPHOTO
000py10BaHMS;

pemath pacy€THBIC 3a/1a4U C SIBHO 33JJaHHON (PU3MUYECKON MOJIEIbIO, UCTIONb3YS
(du3nueckre 3aKOHbI U MPUHIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/la4il BRIOUPATh
(bu3MUECKyI0 MOJIENb, BBIACIATH (PU3MUECKUE BETUUYUHBI U (POPMYITHI,
HEOOXOIMMBIE JIs1 €€ PEIICHMs], POBOJAUTH PACUETHI U OLICHUBATH PEATbHOCTh
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEITUUNHBL;

pelaTh KaueCTBEHHBIE 33/1a4l: BBICTPAUBATh JOTUYECKU HETPOTUBOPEUHUBYIO
LEMOYKY PACCYKIECHHI C OMOPOM Ha U3YUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YUeOHBIX 3a/1a4 COBpeMEeHHbIe HH(DOpMAIMOHHBIE
TE€XHOJIOTMU ISl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNH U MPEICTABICHUS
y4eOHOM ¥ HAYYHO-TIOMYJIIPHON WH(GOPMAITNH, TTOTYUYEHHON U3 Pa3TMIHBIX
MCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTYy4aeMYyI0 HH(POPMAITHIO;
OOBSCHATH MPUHITUIIBI ICUCTBHS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuYaTh YCIOBHS MX 0€30MacHOTO UCTIOJIb30BAHUS B TOBCETHEBHOM JKU3HM;
MIPUBOJIUTH MMPUMEPHI BKJIA/Ia POCCHMCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

MCIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (DM3UKE B TIOBCETHEBHON KU3HH JIJIS
oOecrieueHus1 6€30MaCHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHUUYECKUMHU
YCTPOMCTBAMH, JIJIS COXPAHEHUS 3I0POBbS U COOJIIOJICHUS] HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B IPYIINE C BHIMOJHEHUEM PA3TMYHBIX COLUAIIBHBIX POJIEH, MIIaHUPOBAThH
paboTy rpyIIibl, pallMOHATBHO PACHPENEIATh O0A3aHHOCTHU U MJIAHUPOBATH



NEATEIHOCTh B HECTAHAAPTHBIX CUTYalHsIX, aICKBATHO OLICHUBAThH BKJIA]
KQ)KJIOT0 U3 YYaCTHUKOB IPYIIIbI B PEIICHHE PACCMATPUBAEMOM MPOOJIEMBI.
TEMATHUYECKOE INTAHUPOBAHHUE

10 KJITACC
Ne HaummenoBanme KoamyecTBo yacoB DIIEKTPOHHBIE
1/ pasnenoB u TeM Beer Kowrtponsus! Ipaktiueckn (LHPPOBbIE)
I [POTPaMMBI 0 e paGoThI e paGoTI oOpa3oBaTeibHbIC
pecypchl
Paznen 1. DUSUKA 1 METO/Ibl HAYYHOI'O TTO3HAHUA
1.1 ®usuka u 2 bu6anorexa [JOK
METO/IbI https://m.edsoo.ru/7f41bf7
Hay4YHOI'O 2
TIO3HAHUS
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bu6anorexa IJOK
https://m.edsoo.ru/7f41bf7
2
2.2 JlnHaMuKa 7 but6mmoreka LIOK
https://m.edsoo.ru/7f41bf7
2
2.3 3aKOHBI 6 1 1 bu6anorexa IJOK
COXpaHEHUS B https://m.edsoo.ru/7f41bf7
MEXaHUKe 2

Hroro nmo pazneny 18
Paznen 3. MOJIEKVJIAPHAS ®U3UKA U TEPMOJIMHAMUKA

3.1 OcHOBBI 9 1 bubnuoreka [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf7
KUHETUYECKOU 2
TEOpUHU

3.2 OCHOBBI 10 1 bubmmoreka IIOK
TEPMOJUHAMUK https://m.edsoo.ru/7f41bf7
u 2

3.3 Arperatueie 5 bubnuoteka [JOK
COCTOSTHUSA https://m.edsoo.ru/7f41bf7
BEILIECTBA. 2
da3oBbIe
TIEPEXOIbI

Utoro no pazmeny 24
Paznen 4. DJIEKTPOIIMHAMUKA

4.1 Dnexrpoctatuk 10 1 bubnuoteka [IOK
a https://m.edsoo.ru/7f41bf7


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

Ne Haummenosaume KoiudecTBO 4acoB

DIIEKTPOHHBIE

n/ paszenoB U TeM Beer Kontponbsl Ilpakrnueckn (LHPpOBBIC)

I TIPOrpamMMBbI 0

4.2 lloctostHupii 12
BJIEKTPUUECKUI
TOK. TOKH B
Pa3IMYHbBIX
cpenax

Uroro no pazneny 22

PeszepBHoe Bpems 2

OBIIEE 68
KOJMYECTBO
YACOB T10
[MTPOTPAMME

11 KJITACC

Ne HaumenoBanue  KoandecTBO 4acoB

e paboThI e paboThI

oOpa3oBaTeyibHbIC

pecypchl
2

bu6anorexa [JOK
https://m.edsoo.ru/7f41bf7
2

DIIEKTPOHHbIE

I/ Pa3sAenoB M TeM  Bcer KonTtposbnel [IpakTuuecku (wposbie)

I TMpPOTrpaMMBI 0

Pazgen 1. DJIEKTPOJIMHAMUKA

1.1 MarautHoe noJie. 11
DJIEKTPOMarHuTH
ast UHTYKIIHSI

Utoro no pazneny 11

Pasznen 2. KOJIEBAHUMA 11 BOJIHBI

2.1 Mexannueckue u 9
AJICKTPOMArHUTH
pI€ KOJICOaHUs

2.2 Mexannueckue 1 5
AJICKTPOMArHUTH
bIE BOJIHBI

2.3 Onruka 10

Utoro no pazneny 24

¢ paboThI ¢ paboThI

o0Opa3oBaTeIbHbIC
pecypchl

bu6anorexa IJOK
https://m.edsoo.ru/7f41c9
7cC

bubnuoreka [IOK
https://m.edsoo.ru/7f41c9
ic

bubmmorexa IIOK
https://m.edsoo.ru/7f41c9
ic

bu6anorexa [JOK
https://m.edsoo.ru/7f41c9
ic

Pasznen 3. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

3.1 OcHOBBI 4
CIIEIHATILHOMI
TEOpHUH

bu6anorexa [JOK
https://m.edsoo.ru/7f41c9
ic


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne HammenoBanne  KonudecTBo 4acos DIIEKTPOHHBIE

n/ pasnenoB M TeM  Beer KoutponsHs! Ipaktuueckn (MGPOBEIC)
I TporpaMMbl 0 e paGoTHI e paGoTHI oOpa3oBaTeyibHbIC

pecypchl
OTHOCHTEIBbHOCTH

Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 DneMeHTHI 6 bu6anorexa [JOK
KBaHTOBOM https://m.edsoo.ru/7f41c9
ONTHUKHU 7c

4.2 Ctpoenue aroma 4 bubamnoreka [{IOK

https://m.edsoo.ru/7f41c9
7c

4.3 ATomMHOe siIp0 S bubamnoreka [{OK

https://m.edsoo.ru/7f41c9
7c

Uroro mo pazmeny 15
Paznen 5. OJIEMEHTBI ACTPOHOMUNU U ACTPOOU3NKHA

5.1 DieMeHTHI 7 1 bu6anorexa IJOK
aCTPOHOMUH U https://m.edsoo.ru/7f41c9
acTpodu3uKu 7c

Uroro no pazneny 7
Paznen 6. OBOBILIAIOIIEE TIOBTOPEHUE

6.1 O0o06maroriee 4 but6mmorexa IIOK

IIOBTOpPEHUE https://m.edsoo.ru/7f41c9
ic

Uroro no pazneny 4

PezepBHOE Bpems 3

OBUIEE 68 4 7

KOJIMYECTBO

YACOB IIO

I[TPOI'PAMME

I[TIOYPOYHOE IUVTAHNPOBAHUE

10 KJITACC

No Tema ypoxka KonnuectBo yacon Jlata  DJIEKTpOHHBIC

n/ Bcer KonTposbs [Ipaktnuec HU3Y9CH 1H(ppoBbIC

I 0  bIe paboThl Kue paboThl M1 00pa30BaTeIbHBIC

pecypebl

1 ®wuszuka — Hayka 1 bubnuoteka [JOK

0 TIPUPOJIE. https://m.edsoo.ru/ff0

Hayunsie c32e2


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

No Tema ypoka

1/
I

Bcer KontpomnbH I[Ipaktnuec H3YICH
ple paboThl KHe paboThl M4

(0)

METO/IbI
MO3HAHUSA
OKPYKaIOIIErO
MHUpa

Ponb u mecro 1
du3uku B
dbopmMHpoBaHUU
COBPEMEHHOU
Hay4YyHOU
KapTHUHBI MUpPA, B
MIPAKTUYECKOMN
eI TEIbHOCTH
Tro1en
Mexannueckoe 1
JBHOKEHUE.
OTHOCUTENBHOCT
b MEXaHUYECKOT O
JBUKEHHS.
[Tepememnienue,
CKOPOCTb,
YCKOpEHUE

PaBHoMepHOE 1
MPAMOJIMHENHOE
JBUKCHHE

PaBHoyckopenHo 1
e

IPSMOJIMHEWHOE
JBUKECHHE

CBo0OOIHOE 1
aJIcHHE.
Yckopenue
CcBOOOTHOTO
aICHAS

KpuBonuneitnoe 1
JBUKEHHUE.
JIBuxeHue
MaTepUaIbHOU
TOYKH I10
OKPYKHOCTH

KomnnuecTBO 4acoB

DNEKTPOHHBIE
uu(ppoBbIe
oOpa3zoBaTeibHbIC

pecypchl

bu6mnorexa [IOK
https://m.edsoo.ru/ff0
c33e6

bu6anorexa IJOK
https://m.edsoo.ru/ff0
c3508

but6mmoreka IIOK
https://m.edsoo.ru/ff0
c3620

but6mmoreka IIOK

https://m.edsoo.ru/ff0
c372e

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c39cc

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c3ada


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

No Tema ypoka KomnnuecTBo vacos Jlata  DIEKTpOHHBIE

n/ Bcer Koutponsh ITpakruuec U3Y4CH LH(POBBIC
I 0  ble paboTbl Kue paboThl M4 00pa30oBaTeIbHEIC
pecypchl

8 Ilpunuun 1 bubnuoteka [JOK
OTHOCUTEIBHOCT https://m.edsoo.ru/ff0
u ["anmnes. c3be8
NuepryanbHbie
CUCTEMBI

orcyeta. IlepBblii
3akoH HrroTrona

9 Macca tena. 1
Cuina. IIpuHumn
CyNepHo3uLNH
cui. Bropon
3akoH HrroToHna
TULSL
MaTepuaibHOU
TOYKHU

10 Tperuw 3akoH 1
Hrrotona s
MaTepHAIbHBIX
TOUYEK

11 3akon 1
BCEMHUPHOIO
tarorenusa. Cuia
TsoKecTH. [lepBas
KOCMHYECKas
CKOpOCTh

12 Cuna ynpyroctu. 1
3akoH ['yka. Bec
Tena

13 Cuna tpenus. 1
Koadpumment
Tpenus. Cuna
COTIPOTHBIICHUS
IIPH JIBI>KEHUN
TEJa B )KUJIKOCTH
WJIH Ta3e

14 TloctynarensHoe 1
Y BpaIiaTerbHoe
TIBUKCHUE
a0COJIIOTHO

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c3be8

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c3be8

bu6anorexa IIOK
https://m.edsoo.ru/ff0
¢3d00

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c3el8

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c3f76

bu6mnorexa [JOK
https://m.edsoo.ru/ff0
c41a6


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

Ne Tema ypoxka
1/
|

TBEPJOrO Tea.
MOMEHT CHUJIBI.
IIneuo cunsbl.
YcnoBusa
paBHOBECUS
TBEPJOIO Tena

15 Umnynbe
MaTepUalbHON
TOYKH, CUCTEMBI
MaTepHuaIbHbIX
Touek. Ummynbc
CUJIbL. 3aKOH
COXpaHEHUS
UMITYJIbCA.
PeaktuBHOE
JIBUKEHUE

16 Pabora u

MOITHOCTBH CHJIBI.

Kunernueckas
SHEprus
MaTepUaIbHOW
Touku. Teopema
00 U3MEHEHHUNU
KUHETUYECKON
SHEpPruu

17 IloteHumanbHas

SHEPTHUSL.
[loTermmanpHas

JHEprus yrnpyro

nehopMUpPOBaHH

OU IIPY>KUHBI.
ITorennmanpHas
SHEPTUs Tena
BOJIN3H
MTOBEPXHOCTHU
3emim

KomnuectBo yacos
Bcer KontpomnbH I[Ipaktnuec H3YICH

(0)

18 IMorenumanbubie 1

u

HCIIOTCHIIMAJIbHBI

e cuiibl. CBS3b

Jata

ple paboThl KHe paboThl M4

DNEKTPOHHBIE
uu(ppoBbIe
oOpa3zoBaTeibHbIC

pecypchl

bu6anorexa IJOK
https://m.edsoo.ru/ff0
c43d6

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c4502

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c46la

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c478c


https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

No Tema ypoka KomnnuecTBo vacos Jlata  DIEKTpOHHBIE

n/ Bcer Koutponsh ITpakruuec U3Y4CH LH(POBBIC
I 0  ble paboTbl Kue paboThl M4 00pa30oBaTeIbHEIC
pecypchl

paboThI

HEIOTCHITUAIbHBI

X CHJI C

U3MEHEHUEM

MEXaHUYECKOU

SHEPIruu

CHCTEMBI TeJI.

3aKoH

COXpaHEHUS

MEXaHUYECKOU

SHEPIruu

19 JlaGopatopnas 1 1
pabota
«Hccaenosanue
CBSI3U pabOThI
CHUIIBI C
M3MEHEHHUEM
MEXaHUYECKOU
SHEPruu Telia Ha
npuMepe
pacTsKEHUS
PE3UHOBOIO
KTyTay

20 KonTtpoinpHas 1 1 bubnmnorexa [IOK
pabora 1o Teme https://m.edsoo.ru/ff0
«Kunematuka. c4b74
JnHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

21 OcHOBHEIE 1 bu6anorexa [JOK
TIOJIOKCHUS https://m.edsoo.ru/ff0
MOJIEKYJISIPHO- c4dc2
KMHETUYECKON
TEOPUH.
bpoyHoBckoe
TIBUKEHUE.

Huddy3us

22 XapakTtep 1
TIBUKCHUS U


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

No Tema ypoka KomnnuecTBo vacos Jlata  DIEKTpOHHBIE

n/ Bcer Koutponsh ITpakruuec U3Y4CH LH(POBBIC
I 0  ble paboTbl Kue paboThl M4 00pa30oBaTeIbHEIC
pecypceel
B3aUMOJICUCTBUSA
YaCTHII
BELIECTBA.
Monenn

CTPOCHMUS Ia3o0B,
JKUJAKOCTEHN U
TBEPABIX TEIl

23 Macca monekyn. 1
KonnuecTBo
BEIIECTBA.
[TocTosinHas
ABoraapo

24 TennoBoe 1
pPaBHOBECHE.
Temneparypa u
€€ U3MEpEeHue.
[IIxamnma
TEMIEpaTyp
Lenbcus

25 UneansHblii raz B 1 bu6anorexa IIOK
MKT. OcHoBHOE https://m.edsoo.ru/ff0
ypaBHeHHEe MKT c4fde

26 AOGcomroTHas 1 but6mmoreka IIOK
TeMIIepaTypa Kak https://m.edsoo.ru/ff0
Mepa cpeaHen colle
KUHETUYECKOU
SHEPIruun
JBUKEHUS
MOJIEKYII.

YpaBHeHUE
Menneneena-
Knaneiipona

27 3axon JlanpToHa. 1
I"'a30BEIE 3aKOHBI

28 Jlabopatopnas 1 1
pabota
«HccnenoBanue
3aBUCUMOCTH
MEX]Y


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

Ne Tema ypoxka KomnuectBo yacos Jara
n/ Bcer KontpomnbH I[Ipaktnuec H3YICH
11 0  ble paboTbl Kue paboThl M4

napaMmeTpamMu

COCTOSIHUSA

pa3peKEeHHOro

raza»

29 Uzomnporneccei B 1
U/IealIbHOM Ta3e
1 UX
rpaduueckoe
npe/iCTaBlIeHUE

30 BuyTpeHHss 1
SHEprus
TEPMOJIUHAMUYEC
KOUW CUCTEMBI U
CIIOCOOBI €€’
M3MEHEHUS.
KonuuecTBo
TEIJIOTHI B
pabora.
BuyTtpennss
SHEprus
OJIHOATOMHOT'O
HJICaILHOIO ra3a

31 Bunst 1
TEIUIONepeAaun

32 Y nenwsHada 1
TEMJIOEMKOCTh
BEIICCTRBA.
KonuuaecTBo
TEIJIOTHI TIPH
TeIIonepeaaye.
Anna0aTHbIN
nporiece

33 IlepBsrii 3akon 1
TEPMOJUHAMUKHI
U €T0
MIPUMCHECHHE K
H30IIpoIeccam

34 HeobOpatumocts 1

DNEKTPOHHBIE
uu(ppoBbIe
oOpa3zoBaTeibHbIC

pecypchl

bu6mnorexa [IOK
https://m.edsoo.ru/ff0
c570e

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c5952

but6mmoreka IIOK
https://m.edsoo.ru/ff0
c5c36

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c5c36

bu6anorexa [JOK
https://m.edsoo.ru/ff0
chefc

bu6anorexa [JOK


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

No Tema ypoka

n/ Bcer KontpomnbH I[Ipaktnuec H3YICH

I 0

IIPOLIECCOB B
npupone. Bropon
3aKOH
TEPMOJANHAMUKHU

35 Ipunuun 1
nevicteus u KIT/]
TEIIOBOU
MaIlIHHBI

36 Lukn Kappoun 1
ero KIIJI

37 Dxonoruyeckne 1
poOIeMbl
TEIUIOPHEPTeTUKH

38 O6oOmarormmn =~ 1
YpPOK
«MonekymspHas
¢duzuka. OCHOBBI
TEPMOTHHAMUKH)

39 KonrtponbHas 1
paboTa 1o Teme
«MonekymnsipHas
¢uznka. OCHOBBI
TEPMOIUHAMUKI)

40 ITapoobpazoBanu 1
€ ¥ KOHJICHCAIIHS.
Ucnapenue u
KUTICHUE

41 AbcomrotHas u 1
OTHOCHTEIbHAS
BJIQYKHOCTD
BO3/yXa.
Haceimmennsrit
nap

42 Tsépaoe Teno. 1
Kpucranmmuecku
e u aMopdHbIe
Tena.
AHU30TpONHUS
CBOMCTB

KomnnuecTBO 4acoB

Jata

ple paboThl KHe paboThl M4

DNEKTPOHHBIE
uu(ppoBbIe
oOpa3zoBaTeibHbIC
pecypchl
https://m.edsoo.ru/ff0
c6230

bu6mnorexa [IOK
https://m.edsoo.ru/ff0
c600a

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c6938

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c6a50

but6mmoreka IIOK
https://m.edsoo.ru/ff0
c63b6

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c64d8

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c65f0


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

No Tema ypoka

n/ Bcer KontpomnbH I[Ipaktnuec H3YICH

I 0

KpPHUCTAJJIOB.
Kunkune
KpPHUCTAJLIBIL.
CoBpeMeHHbIE
MaTepHuabl

43 TInaBnenue u 1
KPUCTAILTU3AIIHSL.
VY nenbHas
TEIUIoTa
IIJIaBJICHMUS.
CyOnumanust

44 YpaBHeHHE 1
TEIIOBOTO
OanaHca

45 Dnextpuzarmus 1
TEJl.
DIIEKTPUUECKUU
3apsn. JIBa Buma
AIEKTPUYECKUX
3apsiI0B

46 TIpoBogHUKH, 1
JTADJICKTPUKHU U
MOJTYyIPOBOAHUKHU
. 3aKoH
COXpaHECHUS
AJIEKTPUYECKOTO
3apsa

47 Bzaumopeucteue 1
3apsa0B. 3aKOH
Kysona.
ToueuHbIH
AIICKTPUYECKUNA
3aps

48 Hanpsoxenanocts 1
AJIEKTPUYECKOTO
noJist. [puHiun
CyHEPIIO3UITUU
AIEKTPUICCKUX
nojieu. JImauu

KomnnuecTBO 4acoB

Jata

ple paboThl KHe paboThl M4

DNEKTPOHHBIE
uu(ppoBbIe
oOpa3zoBaTeibHbIC

pecypchl

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c6708

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c6820

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c6bcc

but6mmoreka IIOK
https://m.edsoo.ru/ff0
c6bcc

bu6anorexa [JOK
https://m.edsoo.ru/ff0
céced

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c6df2


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

No Tema ypoka
m/
n

HaIPsKEHHOCTH

49 Pab6orta cui
3JIEKTPOCTATUYEC
KOT'O ITOJIA.
IToTennmann.
Pa3nocth
IMOTEHIINAJIOB

50 IIpoBoaHUKH U
JTADJIEKTPUKU B
3JIEKTPOCTaTUYEC
KOM II0JIE.
Jnsnexkrpruyecka
sl MPOHUI[AEMOCTD

51 DneKTpOEMKOCTS.
Konnencarop

52 DneKTpOEMKOCTh
TUIOCKOTO
KOHJIeHCaTopa.
DHeprus
3apsKEHHOTO
KOHJeHCaTopa

53 JlaboparopHas
pabota
"N3mepenue
3JIEKTPOEMKOCTHU
KOHJeHcaropa"

94 Tlpunnumn
JEUCTBUA U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIMMPOBATHLHOTO
arapara,
CTPYHHOTO
IpUHTEPA.
DJIEKTPOCTATUYEC
Kas 3aIluTa.
3azeMiIeHUE
3JIEKTPONPHOOPO

KonanuecTBO yacoB Jata

Bcer KontpomnbH I[Ipaktnuec H3YICH

(0)

1

1

1

1

ple paboThl KHe paboThl M4

DNEKTPOHHBIE
uu(ppoBbIe
oOpa3zoBaTeibHbIC

pecypchl

bu6mnorexa [JOK
https://m.edsoo.ru/ff0
c6f00

bu6anorexa IJOK
https://m.edsoo.ru/ff0
c7018

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c7126

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c72c0


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

No Tema ypoka KomnnuecTBo vacos Jlata  DIEKTpOHHBIE

1/
I

Bcer Koutponsh ITpakruuec U3Y4CH LH(POBBIC
0  ble paboTbl Kue paboThl M4 00pa30oBaTeIbHEIC
pecypceel
B

55 DnekTpudeckuii 1

TOK, YCJIOBHSI €0
CYILIECTBOBAHUSI.
IlocTossHHBIN
Tok. Cuia Toka.
Hanpsixenue.
ConpoTtusieHue.
3axkoH OMa g
ydacTKa [enu

56 TlocaenoBarenpu 1 bu6anorexa IIOK

oe, https://m.edsoo.ru/ff0
napajuiesibHOe, c74f0
CMEIIaHHOe

COCIMHCHHUE

IPOBOJIHUKOB.

JlaGoparopHas

pabota

«3yueHnune

CMEIIaHHOTO

COCIMHEHHUSI

PE3UCTOPOBY

57 Pabora u 1 but6mmoreka IIOK

MOIIIHOCTh https://m.edsoo.ru/ff0
AIEKTPUUECKOTO c7838

TOKa. 3aKOH

Jxxoynsa-Jlenna

58 3akon Oma mrs 1 bu6anorexa [JOK

TIOJTHOM https://m.edsoo.ru/ff0
(3aMKHYTOI) c7ae0
BJIEKTPHUYECKOUN

uenu. KopoTtkoe

3aMbIKaHHE.

JlabopatopHas

pabora

«3mepenue

OJ1C ucrouyHuka

TOKa U €ro

BHYTPEHHETO

CONPOTHUBIICHUS»


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

Ne Tema ypoxka
1/
|

59 DnekTpoHHas
IPOBOJIMMOCTh
TBEPIABIX
METaJIOB.
3aBUCUMOCTb
CONPOTHUBIICHUS
METaJIJIOB OT
TEMIIEPATYPBHI.
CepxnpoBoaum
OCTh

60 DnekTpuuecKuu
TOK B BaKyyMe.
CroucrBa
AIIEKTPOHHBIX
y4YKOB

61 TlomynpoBogHUK
U, UX
coOCTBEHHAs U
npuMecHas
IPOBOJAUMOCT.
CsoucrtBa p—n-
nepexona.
[TomynpoBogHKK
OBBIC TIPHOOPHI

62 DnexTpuueckuu
TOK B PacTBOpax
U paciuiaBax
AIEKTPOIUTOB.
DNEKTPOIUTHYEC
Kas
JTUCCOLUALINS.
DNeKTpoaun3

63 DnexTpuueckuu
TOK B rasax.
CaMOCTOSITCILHBI
U U

HECaAaMOCTOATCIIbH

bIW pa3psm.
Momuns. I1n1azma

KomnnuecTBO 4acoB

DNEKTPOHHBIE

Bcer Koutponsh ITpakruuec U3Y4CH LH(POBBIC

0  ble paboTbl Kue paboThl M4

1

oOpa3zoBaTeibHbIC
pecypchl

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c84ae

but6mmoreka IIOK
https://m.edsoo.ru/ff0
c82ba

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c84ae


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

No Tema ypoka

n/ Bcer KontpomnbH I[Ipaktnuec H3YICH

I 0

64 Dnexktpuueckue 1
npuOopsl U
YCTPOKCTBA U UX
PaKTUYECKOE
IPUMEHEHHE.
IIpaBuna
TEXHUKHU
0e30MacHOCTU

65 O6o0maromuit =~ 1
YPOK
«DNEeKTpOoAMHAMHU
Ka»

66 KontponbHas 1
paboTa 1o Teme
«DNEKTPOCTATUK
a. [locrossHHBIN
BJICKTPUYECKUN
TOK. TOKM B
Pa3IMYHBIX
cpemax»

67 Pe3epBHbIil ypok. 1
KontponbHas
paboTa 1o Teme
"DneKkTpoauHaMU
Ka"

68 PesepBHbIil ypok. 1
O06o06maromnuii
YPOK TI0 TeMaM
10 xmacca

OBIIEE 68

KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

11 KITACC
No Tema ypoka

n/ Bcer Kontposnba I[Ipaktuuec H3YICH

I 0

1 TlocrossHHBIE 1

KomnnuecTBO 4acoB

KomnnuecTBO 4acoB

Jata

ple paboThl KHe paboThl M4

Jlara

pie paboThl Kue paboThl A4

DNEKTPOHHBIE
uu(ppoBbIe
oOpa3zoBaTeibHbIC
pecypchl
bu6anorexa [IOK
https://m.edsoo.ru/ff0
c86fc

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c88be

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c8a8a

but6mmoreka IIOK
https://m.edsoo.ru/ff0
c8c56

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c8f6c

DNEeKTpOHHbIE
uudpoBbie
00pa3oBaTeIbHbIE
pecypchl
bu6anorexa [JOK


https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

No Tema ypoka

1/
I

KonanuecTBO yacoB Jata

Bceer Kontpoiba IIpaktnuec H3YICH
0  ble paboThl Kue paboThl U4

MarduThl ¥ UX
B3aUMO/ICHICTBHE.
MarHuTHo€ noJe.
Bekrop

MarHUTHOM

170301472 19017078

JIunun

MarHUTHOM

WHTy KU
MarnutHOE osne 1
MPOBOJHHUKA C
TOKOM. ONBIT
Opcrena.
BzaumoneiictBue
MPOBOJHUKOB C
TOKOM

JlaGoparoprass 1 1
pabota

«3yueHnune

MarHUTHOTO TOJIS

KaTYIIKH C

TOKOM)

JleiicTBue 1 1
MarHUTHOT'O IOJIS
Ha MPOBOJIHUK C
tokoM. Cuja
Awmrepa.
JlabopatopHas
pabora
«HccnenoBanue
JICUCTBUS
ITIOCTOSTHHOTO
Mar"HurTa Ha
PaMKy C TOKOM

JlericTBHE 1
MAarHUTHOTO MOJIs
Ha JIBIXKYIIYIOCS
3apsHKEHHYIO
yactuny. Cuia
Jlopenua. Pabota

DNEeKTPOHHBIE
uu(ppoBbIe
oOpa3oBaTeibHbIC
pecypchl
https://m.edsoo.ru/ff0
c9778

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c98fe

bu6anorexa IIOK
https://m.edsoo.ru/ff0
c98fe

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c9ac0

bu6anorexa [JOK
https://m.edsoo.ru/ff0
c9df4


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

No Tema ypoka

1/
I

cuiibl JIopeHna

DIIEKTPOMArHuTH
as UHIAYKLHS.
IToTok BekToOpa
MarHuTHOM
uHaykunu. DJ1C
UHIYKIHAH. 3aKOH
3JIEKTPOMAarHuTH
OM MHAYKIUU
Qapanes
JlaGopatopHas
pabota
«Hccnenosanue
SIBIICHUS
3JIEKTPOMAarHuTH
OM UHAYKIIUW
NBAyKTUBHOCTB.
SIBneHue
CaMOMHIYKIINH.
DJIC
CaMOMHIYKIINH.
DHeprus
MarHUTHOTO MOJIS
KaTYIIIKH C
TOKOM.
DJIEKTPOMarHuTH
o€ moJie

TexHuueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
ITOCTOSTHHBIE
MAarHHThI,
3JIEKTPOMAarHUTHI,
3JIEKTPOJIBUTATEN
b, YCKOPUTEIIH
3JIEMEHTAPHBIX
YacTHIl,
WHIYKIIMOHHAS
reyn

KonanuecTBO yacoB Jata

Bceer Kontpoiba IIpaktnuec H3YICH

(0)

1

1

1

1

ple paboThl KHe paboThl U4

DNEeKTPOHHBIE
uu(ppoBbIe
oOpa3oBaTeibHbIC

pecypchl

bu6anorexa IIOK
https://m.edsoo.ru/ff0
cal50

bu6anorexa IIOK
https://m.edsoo.ru/ff0
ca600


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

Ne Tema ypoxka KomnuectBo yacos

n/ Bceer Kontpoiba IIpaktnuec H3YICH
ple paboThl KHe paboThl U4

I 0

10 O6o0Omaronmmii =~ 1
YPOK
«MarauTHoe
ToJIC.
DIJIEKTPOMArHuTH
asi UHAYKIHS

11 KonrtposnbHas 1
paboTa mo Teme
«MarauTtHoe
noJe.
DJIEKTPOMArHuTH
ast UHTYKIIHSI

12 CBoOoaHbIE 1
MEXaHUYECKHE
KoJIcOaHUS.
I'apmonuueckue
KoJIeOaHusl.
YpaBHeHuUe
rapMOHUYECKUX
KoJIeOaHuH.
[IpeBpamieHue
SHEPIUu

13 JIabopatopnas 1
pabota
«HccaenoBanue
3aBUCHUMOCTH
IIEPHOJ1a MaJIBIX
KoJeOaHui rpy3a
Ha HUTH OT
JUTUHBI HUTH U
MaccChl Tpy3a»

14 Konebarenpusin 1
KOHTYD.
CB00OOIHBIE
3JIEKTPOMAarHUTH
bIe KOoJeOaHus B
HAACaTbHOM
KO0JIe0aTEIbHOM
KOHTYDE.
AHanorus Mexuay

DNEeKTPOHHBIE
uu(ppoBbIe
oOpa3oBaTeibHbIC
pecypchl
bu6anorexa [IOK
https://m.edsoo.ru/ff0
cab82

bu6anorexa [JOK
https://m.edsoo.ru/ff0
cad58

bu6anorexa IIOK
https://m.edsoo.ru/ff0
caf06

bu6anorexa [JOK
https://m.edsoo.ru/ff0
ch820


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

No Tema ypoka
I 0

MEXaHUYECKUMU
U
AIIEKTPOMAarHuTH
BIMH
KoeO0aHUIMU

15 ®opmyna 1
Tomcona. 3akon
COXpaHCHUS
SHEPTUU B
UJIeaILHOM
K0JIeOaTEIbHOM
KOHTYpE

16 TIpencraBnenue o 1
3aTyXaroIux
KOJICOaHUSX.
BrinyxieHHbie
MeXaHUYECKHUE
KoJIeOaHus.
Pe3onanc.
BrinyxienHbie
AIIEKTPOMArHUTH
bI€ KOJIEOaHHs

17 TlepemeHHBIU 1
TOK.
CunycouanbHbl
U [IEPEMEHHBIA
TOK. MOIITHOCTD
MIEPEMEHHOTO
TOKA.
AMIUTUTYTHOE U
JIEUCTBYIOIIIECE
3HAYCHHE CHUJIBI
TOKa M
HaIMpsHKEHUS

18 Tpancdopmarop. 1
[IpounsBoxactao,
nepeaaya u
notpedIieHue
3JICKTPUYECKOMN
SHEPIruu

KomnnuecTBO 4acoB

ple paboThl KHe paboThl U4

Jata
n/ Bceer Kontpoiba IIpaktnuec H3YICH

DNEeKTPOHHBIE
uu(ppoBbIe
oOpa3oBaTeibHbIC

pecypchl

bu6anorexa [JOK
https://m.edsoo.ru/ff0
ch9c4

bu6anorexa IIOK
https://m.edsoo.ru/ff0
cbb86

bubmmoreka IIOK
https://m.edsoo.ru/ff0
chd34


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

Ne Tema ypoxka
1/
|

19 VcrpotictBo 1
MPAKTUYECKOE
MPUMEHEHHE
3JIEKTPUYECKOTO
3BOHKA,
reHeparopa
MIEPEMEHHOTO
TOKa, TUHUU
3JIEKTpoIepenay

20 DKoJIorn4ecKue
PHUCKH TIPU
TIPOU3BO/ICTBE
AJICKTPOIHEPT HH.
Kynsrypa
MCIOJIL30BaHUS
AIEKTPOIHEPTUH
B IIOBCETHEBHOU
KU3HU

21 Mexannueckue
BOJTHBI, YCIIOBHS
pacrpocTpaHeH!
. [lepuon.
CxopocTb
pacrpocTpaHeH!

A 1 JJIMHA BOJIHBI.

[Tontepeunsie u
POJIOJIbHBIE
BOJIHBI

22 3Byk. CKOpOCTh
3BYKa.
['pomMKkoOCTB
3ByKa. BeicoTa
ToHa. TemOp

3ByKa

KomnuectBo yacos Jlata  DieKTpOHHBIE

Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC

0  ble paboThl Kue paboThl U4 00pa30oBaTeIbHEIC
pecypchl

1 bu6anorexa [IOK
https://m.edsoo.ru/ff0
cc324

1 bu6anorexa IIOK
https://m.edsoo.ru/ff0
ccab4

1 bu6anorexa [IOK
https://m.edsoo.ru/ff0
cccOc

23 DnekTpoMaruutH 1 bubnmoreka [JOK

bI€ BOJHBI, UX
CBOUCTBA U

ckopocTsb. [IIkana

QJICKTPOMAaruouTH
bIX BOJIH

https://m.edsoo.ru/ff0
ccfe0


https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

Ne Tema ypoxka KomnuectBo yacos

n/ Bceer Kontpoiba IIpaktnuec H3YICH
ple paboThl KHe paboThl U4

I 0

24 TlpuHUUIBI 1
pagnuoOCBsI3U U
TEJICBUICHUS.
Pa3Butne
CPEICTB CBA3MU.
Panuomnokanus

25 KoHTposnbHas 1
paboTta
«Konebanus u
BOJTHBD

26 Tlpsmonuueitnoe 1
pacnpocTpaHeHu
€ CBETa B
OIHOPOJHOU
cpene. Toueunbii
VCTOYHHUK CBETA.
JIyu cBeta

27 OTtpaxeHue 1
cBeTa. 3aKOHBI
OTpaXeHUs
CBeTa.

[TocTpoeHue
U300paKeHUHU B
TUTOCKOM 3epKaiie

28 Ilpenomnenne 1
cBera. llonHoe
BHYTpPEHHEE
OTpaKCHHE.
[IpenenpHbIN
yTOJ1 TIOJTHOTO
BHYTPEHHETO
OTpaKCHHUS

29 Jlabopatopnas 1
pabora
«3mepenue
MOKa3aTess
MIPEIIOMIICHUS
CTEKJIIa»

30 JIun3ebL. 1

DNEeKTPOHHBIE
uu(ppoBbIe
oOpa3oBaTeibHbIC

pecypchl

bu6anorexa [JOK
https://m.edsoo.ru/ff0
cc6f8

bu6anorexa IIOK
https://m.edsoo.ru/ff0
cd350

bu6anorexa IIOK
https://m.edsoo.ru/ff0
cd4e0

but6mmoreka IIOK
https://m.edsoo.ru/ff0
cd7f6

bu6anorexa [JOK
https://m.edsoo.ru/ff0
cd67a

bu6anorexa [JOK


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

Ne Tema ypoxka
1/
|

[TocTpoeHue
n300pakeHui B
nun3e. Popmyna
TOHKOM JINH3BI.
YBennueHue
JIVH3BI

31 JlaGoparopnas
paboTta
«HccnenoBanue
CBOMCTB
n300pakeHui B
JTMH3AX»

32 Jlucnepcus
cBeta. CI0XKHBIN
cocrtaB 0eyoro
cBera. LBer.
JlaGoparopHas
pabota
«HabOnronenune
JUCTICPCUH
CBETa»

33 Unrtepdepenmms
CBETA.
Judpakius
CBETA.
HudpakunonHas
peleTka

34 TlonepeyHOCTH
CBETOBBIX BOJIH.
[Momapuzanus
CBETa

35 Onrtuueckue
npuOOpHI U
YCTPOWCTBA U
YCIIOBHS UX
0e30ImacHoOTo
MIPUMCHCHUS

36 I'paruIs!
MIPUMEHUMOCTH

KonanuecTBO yacoB Jata

DNEeKTPOHHBIE

Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC

0  ble paboThl Kue paboThl U4

oOpa3oBaTeibHbIC

pecypcehl
https://m.edsoo.ru/ff0
cddle

but6mmoreka IIOK
https://m.edsoo.ru/ff0
ced22

bu6anorexa [IOK
https://m.edsoo.ru/ff0
cf02e

bu6anorexa [IOK
https://m.edsoo.ru/ff0


https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

No Tema ypoka

n/ Bceer Kontpoiba IIpaktnuec H3YICH

I 0

KJIaCCUYECKOU
MEXaHHUKH.
[TocTynaTet
CHeUHMAILHON
TEOpUU
OTHOCHUTEIBHOCT
u

37 OtHocutenbHOCT 1
b
OJTHOBPEMEHHOCT
n. 3aMeUICHHUE
BPEMEHHU U
COKpalleHue
JUTUHBI

38 Dueprus u 1
UMITYJIbC
PEAATUBUCTCKON
yactuibl. CBI3b
Macchl €
SHEPTUEH U
UMITYJIECOM.
DHeprus MmoKos

39 KonrtponbHas 1
pabora «OnTHKa.
OCHOBBI
CIIeLIUAJIbHOU
TEOpUHU
OTHOCUTEIHHOCT
n»

40 ®OTOHBI. 1
dopmyna
[Inanka. DHeprus
¥ UMITYJTBC
dboToHa

41 OtkpbITHE H 1
HCCIIeIOBAHUE
dboTorddekra.

Onpwiter A. T'.
CrosieToBa

KomnnuecTBO 4acoB

Jata

ple paboThl KHe paboThl U4

DNEeKTPOHHBIE
uu(ppoBbIe
oOpa3oBaTeibHbIC
pecypchl

cf862

bu6anorexa IJOK
https://m.edsoo.ru/ff0
cfa42

bu6anorexa IJOK
https://m.edsoo.ru/ff0
cfc68

bubmmoreka IIOK
https://m.edsoo.ru/ff0
cf6f0

bu6anorexa [IOK
https://m.edsoo.ru/ff0
cfel6

bu6anorexa [JOK
https://m.edsoo.ru/ff0
cffca


https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

No Tema ypoka KomnnuecTBo vacos Jlata  DJEeKTpOHHBIE

n/ Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC
I 0  ble paboThl Kue paboThl U4 00pa30oBaTeIbHEIC

42 3akoHbI 1
dboTorddexra.
YpaBHeHUe
OHWHIITEWHA I
dboTorddexra.
«Kpacnas
TpaHUIa»

dboTorddexra

43 JlaBnenue cBeta. 1
Omerto I1. H.
JleOenena.
XHUMHUYECKOE
JICUCTBUE CBETA

44 TexHUYECKHE 1
YCTPOWCTBA U
IPaKTUYECKOE
IIPUMEHCHHE:
dboTOdIEMEHT,
dboTomaTUHK,
COJTHEUHas
OaTapes,
CBETONO/T

45 Pemrenue 3amau 1
10 TeME
«JIEeMEHTBI
KBaHTOBOM
OITHUKH)

46 Monens atoma 1
Tomcona. OTBITHI
Pezepdopma no
PacCesTHuIO O
YaCTHII.
[InaneTapHas
MOJIENIbL aTOMa

47 Tloctynatsl bopa 1

48 Wznydenue u 1
MOTJIOTICHHE

pecypcehl
bu6anorexa [IOK
https://m.edsoo.ru/ff0
d015e

bu6anorexa IJOK
https://m.edsoo.ru/ff0
d04a6

bubmmoreka IIOK
https://m.edsoo.ru/ff0
d0302

bu6anorexa [IOK
https://m.edsoo.ru/ff0
d091a

bu6anorexa [JOK
https://m.edsoo.ru/ff0
dOafa

bu6anorexa [JOK
https://m.edsoo.ru/ff0


https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

No Tema ypoka

KomnnuecTBO 4acoB

Jata

DNEeKTPOHHBIE

n/ Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC

I 0

($oTOHOB TIpH
IepexoJie aToMa
C OJTHOTO YPOBHS
SHEpPruu Ha
apyrou. Buasr
CIIEKTPOB

49 BonHoBEBIE 1
CBOMCTBA YacCTHII.
Bomansl ne
bpowis.
KopnyckynsapHo-
BOJJHOBOM'
JyaJIA3M.
CnonTaHHoe 1
BBIHYXJICHHOE
U3JIy4ECHUE

50 OtkpeiTHE 1
PaANOaKTUBHOCT
u. OnbITHI
Pezepdopna no
OTIpeICTICHUIO
cocTaBa
PaANOaKTUBHOTO
U3ITy4eHUs

51 Cgowuctsa anbda- 1
, Oera-, ramMma-
U3ITYUICHUS.
Bausnaue
PaTNOaKTUBHOCT
U Ha KUBBIC
OpraHU3MBbI

52 OTtkpbiTHE 1
IpPOTOHA U
HEHUTPOHA.
N3oTonsl.
Anbda-pacnan.
DJIEKTPOHHBIN U
MIO3UTPOHHBIA
OeTta-pacra.
I'amma-

ple paboThl KHe paboThl U4

oOpa3oBaTeibHbIC

pecypcehl
dOafa

bu6anorexa [JOK
https://m.edsoo.ru/ff0
dOca8

bu6anorexa IIOK
https://m.edsoo.ru/ff0
dofd2

bu6anorexa [JOK
https://m.edsoo.ru/ff0
d1162


https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

No Tema ypoka KomnnuecTBo vacos Jlata  DJEeKTpOHHBIE

n/ Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC
I 0  ble paboThl Kue paboThl U4 00pa30oBaTeIbHEIC
pecypcesl
U3JIy4eHue

53 Dueprus cBsizu 1 bubnuoreka [JOK
HYKJIOHOB B sIIIpE. https://m.edsoo.ru/ff0
SInepHbie d1356
peakuuu.

SAnepHbii
peaKkTop.
[IpoGnemsi,
NEPCIIEKTUBBI,
HKOJIOTUYECKHUE
ACIIEKTHI IEPHOU
SHEPreTUKH

54 Dnementapubie 1 bubnuoreka [JOK
YaCTHUIIBI. https://m.edsoo.ru/ff0
OTKkphITHE d0e38
MO3UTPOHA.

MeTtonasl
HAOJIIOIEHUS U
perucTpanuu
AJIIEMEHTAPHBIX
yactull. Kpyrisii
CTOT
«DyHIaMEHTaJIb
HBIC
B3aMOJICUCTBHS.
Ennuctso
buznueckon’
KapTUHBI MUPaY

55 Bup 3Bé3gnoro 1
neba. Co3Be3aus,
SIPKUE 3BE3/BIL,
IJIAHETHI, UX
BHIUMOE
JIBHOKEHHE.
Conxeunas
cucTeMa

56 Conire. 1
CoiHeyHas
AKTUBHOCTb.
HUcrounnk


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

No Tema ypoka KomnnuecTBo vacos Jlata  DJEeKTpOHHBIE

n/ Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC
I 0  ble paboThl Kue paboThl U4 00pa30oBaTeIbHEIC
pecypchl
sHepruu ConHua
U 3BE3]
57 3BE3a5b1, UX 1
OCHOBHBIE
XapaKTePUCTUKH.
3BE3bI INIaBHOU
HOCJIEIOBATENIbHO
ctu. BHyTpeHHee
CTPOECHUE 3BE3IL.
CoBpeMeHHbIE
NpEe/ICTABICHUS O
IPOUCXOXKICHUU
Y 3BOJIIOLINH
CoumH1ia u 3B€3]1

58 Mueunsi [lyts 1
— Hamia
I'anakTuka.
ITonoxenue u
JIBIOKEHUE
CounHiia B
I'anakTuke.
I'anakTuku.
YepHbie AbIphI B
SIApaxX rajJakTHK

59 Bcenennas. 1
Pa36eranune
raJlaKTHK.

Teopus
bonbmoro
B3pHbIBA.
PenukroBoe
U3JIy4YCHUE.
MeTtaranakTuka

60 Hepemennsie 1
poOIeMBI
aCTPOHOMUU

61 KontposbHas 1 1
pabota
«DIIEMEHTBI



No Tema ypoka KomnnuecTBo vacos Jlata  DJEeKTpOHHBIE

n/ Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC
I 0  ble paboThl Kue paboThl U4 00pa30oBaTeIbHEIC
pecypcesl
aCTPOHOMUH H
acTpOPUBUKI»

62 O6oOmaronuii 1
ypok. Pomnb
bu3uKy u
aCTPOHOMUH B
SKOHOMHYECKOM,
TEXHOJIOTUYECKO
1, COLIMAIIbHON U
ATUYECKOM
chepax
JIeATEIIbHOCTH
yeJioBeKa

63 Oo0oOmaronnii =~ 1
ypok. Poib u
MecTO (PU3UKH U
aCTPOHOMHH B
COBPEMEHHOU
HAy4YHOU KapTHHE
Mupa

64 O0oOmaromuii 1
ypok. Pomnb
buzudeckon
TEOpUU B
dbopmupoBaHuU
MPEJICTABICHUN O
buznueckon
KapTHUHE MHUpa

65 O6o0maromuii =~ 1
ypok. Mecto
buznueckon
KapTUHBI MHUpa B
oO1eM psity
COBPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX
MPEICTABJICHUM O
IIPUPOJIC

66 PesepBHbIil ypok. 1



No Tema ypoka KomnnuecTBo vacos Jlata  DJEeKTpOHHBIE

n/ Bcer Koutponsh [Tpakruuec M3Y4eH HUMPOBBIC
I 0  ble paboThl Kue paboThl U4 00pa30oBaTeIbHEIC
pecypcesl

MarunurtHoe 1ose.
DIIEKTPOMArHuTH
ast UHTyKIIHSI

67 PesepBHbIil ypok. 1
Omntuka. OCHOBBI
cHenMaabHOM
TEOPUH
OTHOCHUTEIBHOCT
51

68 Pesepusbiii ypok. 1 bubnuoteka [JOK
KBanToBas https://m.edsoo.ru/ff0
¢du3uka. d1784
DJIEMEHTHI
aCTPOHOMUH U
acTpodu3uKu

OBILIEE 68 4 7
KOJIMYECTBO

YACOB 10

[TIPOTPAMME

VYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJIHHOI'O
TTPOIIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI JUUIS YUEHUKA

METOIMYECKUNE MATEPUAJIBI UL YUUTEJIA

UPPOBLBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET


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

