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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOr0 ypoBHS HA YPOBHE CpPEOHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUHN K pe3yJbTaTam
OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHON MporpamMmsl, npeactaBieHHbx B PI'OC
COOQO, a Taxxke c yuérom (penepanbHOil pabodeil MpOrpamMmbl BOCHUTAHUS U
KOHIICTIINH TperoaaBanus yueOHoro npeameta «dusmnka» B 00pa3oBaTeIbHbIX
opranmsanuax  Poccmiickon — dPexepanuu, — peaM3yKOIIUX  OCHOBHBIE
o0Opa3oBareiabHbIE POTPAMMBI.

ConepkaHue MporpaMMbl O (pu3MKe HampaBieHO Ha (popMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHHbl Mupa oOyuvarommxcs 10-11 knaccoB mnpu
oOyuennn wux ¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO  noaxoxa. [lporpammMa 1o  (QuU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k muaHUpPyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM H
METanpeMETHBIM pe3yJbTaTaM 00yUYEHHs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peanu3aldyd MEXIPEIMETHBIX CBsi3ell (PU3MKKM C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LENH H3yYEHHS
($u3MKKN HA YpOBHE CPEAHETo O0IIero 0opa3oBaHus, IIAHUPYEMbIE PE3YJIbTaThI
OCBOEHHUSI Kypca (M3HMKH: JMYHOCTHBIE, METalpeAMETHbIC, MpeAMETHhIE (Ha
0a30BOM ypOBHE).

[IporpamMma no (pusMKe BKIIOYAET:

e IUIAHUPYEMbBIC PE3yJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3yJIbTaThI 110 ro1aM 00YyUEeHHUS;

e cojepkaHue yueOHOro npeaMera «Pu3nka» 1o rogam oOy4eHHs..

dusmka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPUPOJIBI, BBHICTYTAs B
KayecTBE Y4eOHOro mpeAaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJaJ B
cucteMy 3HaHMH 00 okpyxkatouiem wupe. IkonbHBIH Kypc (Qu3uKn —
CUCTEeMOOOpa3yromMii ISl  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIBKY (hU3MUecKre 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U SIBICHUM,
U3y4aeMbIX XUMHUEH, Ouosoruei, gusznyueckod reorpaduell U acTPOHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHUM ONpeleisieT
XapakTep M pa3BUTHE PAa3HOOOpA3HBIX TEXHOJNOTHHA B cdepe SHEpPreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHUs] HOBBIX MaTEPHAJIOB C 3aJaHHBIMU
CBOMCTBaMH M JApyrux. W3ydeHune QU3NKM BHOCUT OCHOBHOM BKJIaJ B
dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa OO0y4alouIuxcs, B
dopMupoBaHHEe yMEHHM TNPUMEHSATh HAYYHBIH METOJA TO3HAaHUS MPH
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEIOBaHUM.

B ocHOBy kypca ¢usuku 11 ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH PSII WU, KOTOPbIE MOXHO pacCMaTpuBaTh KakK MPUHLIMIBI €ro
OCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBJIAETCS JIOTHYECKH
3aBepIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DPU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (PU3NKU
o0beMHEH BOKPYr (u3nueckux Tteopuil. Bemymmm B Kypce sBIsSETCS
¢dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
ToJe.

Hoesn eymanumapuszayuu. EE peanmmsanus NpeANnonaracT UCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKXKe C MHUPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU IIPOOIEMaMH.



Hoes npuxnaonoii Hanpasnennocmu. Kypc @u3Mkum mpenrmonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKMX U TEXHOJOTHYECKHX
IIPUIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoesn skonoeuzayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJIEpKaHus, TMOCBSIIEHHBIX SKOJIOTMUECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CyKICHUS
npobsieM  palMoOHANbHOTO  MPHUPOAOINONB30BAaHUS U IKOJIOTMYECKOM
0€30MacHOCTH.

Crep>KHEBBIMM 3JIEMEHTaMHU Kypca (PU3MKH Ha YpPOBHE CPEIHEro oOLIEro
oOpa3oBaHusl ABJISIOTCS pU3NUECKUEe TeOpUH (POpMUPOBAHUE TIPEICTABICHUN O
CTPYKTYype MOCTPOCHHS (PUZNIECKON TEOPHH, poiu (PyHAAMEHTAIbHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TNPEJCTABICHUAX O MPHUPOJAE, TpaHHUIIAX
NPUMEHUMOCTH TEOpHWH, JUIsl OMUCAHHS €CTECTBEHHO-HAYUYHBIX SBJICHUNA U
MIPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN TOAX0J B Kypce (HU3UMKU pealn3yercs
MPEXKJIEC BCEr0 3a CYET OpPraHu3aluu SKCIIEPUMEHTAIBHOM JEATEIbHOCTH
oOyuatomuxcs. s 6a30Boro ypoBHS Kypca (U3UKA — 3TO HCIOJIH30BAaHUE
CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OpPATOPHBIX
paboT, KOTOphie B mporpamMme Mo ¢Gusnke OOBEAUHEHBI B OOIIMM CITHCOK
YUEHHYECKUX TMPaKTHUYEeCKUX paboT. Beimenenne B yKa3aHHOM MepeyHe
71a00paTOPHBIX pabOT, MPOBOIUMBIX JAJISi KOHTPOJS U OLIEHKH, OCYIIECTBISETCS
y4dacTHUKaMu 00pa30BaTeIbHOTO TMpollecca HCXOAs H3  0ocoOeHHOoCTen
IUTAaHUPOBAHMUS W OCHalleHus kabunHera ¢usuku. llpu sToM obecrneunBaeTcs
OBJIaJICHHE OOYYaIOIUMHUCS YMEHHSIMH MPOBOAUTH KOCBEHHBIE H3MEpEHHUS,
UCCIIEJIOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH U TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbuioe BHHUMaHME yAENsETCS PEHICHUIO PAacUETHBIX M KaueCTBEHHBIX
3agad. [Ipu sTOM A5 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 33J]a4M C SIBHO
3aJlaHHOW (M3MUYECKON MOJENbI0, TIO3BOJSIONIUE TMPUMEHITh H3YUYCHHbBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, Tak U MHTErpUpys
3HaHHWA W3 pa3HbIX pasnenoB. /[l KauecTBEHHBIX 3aJad MPHOPHUTETOM
ABIIAIOTCA 33JaHUA HAa OOBSICHEHHWE MPOTEKaHHUA (PU3UUYECKUX SBICHUN U
MIPOIIECCOB B OKPY’KAIOIICH KU3HU, TpeOyromue BbIOOpa (pu3ndecKoit Moaenn
JUTS CUTYallud MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ tpeboBanusMu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIleUeHHUI0 y4eOHOro mpoliecca 0a30BbIl YpOBEHb Kypca
GU3NKKM Ha YpPOBHE CpEeIHEro OOIero oOpa3oBaHUs JOJDKCH H3y4aThCsl B
YCIOBUSIX MPEIMETHOro KabnHeTa (GM3UKH WM B YCIOBUAX WUHTEIPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTeCTBEHHO-HAy4yHOro LHKiIa. B kabuHere (uU3HUKH
JOJHKHO OBITh HEOOXOoAMMOE JabopaTopHOe 00OPYJOBAaHME MAJISI BBHITOJHEHUS
yKa3aHHBIX B MporpamMme Mo (pU3MKe yUYEHHUYECKHX MPAKTUYECKHX paboT u
J€MOHCTPALIMOHHOE 000pyAOBaHUE.

JeMoHcTpaninonHoe obOopynoBaHue (OpMUPYETCST B COOTBETCTBUHM C
OPUHLKAIIOM MHUHUMAIbHONH JOCTaTOYHOCTH M 00ECIeYrBaeT MOCTaHOBKY
NEPEYUCIIEHHBIX B MpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICJIOBAHMUST HM3yYaeMBbIX SIBICHHH U TPOIECCOB, OMIIMPHUUECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpynOBaHUE ISl YUYCHHMUECKUX MPAKTHUYECKUX pPadoT
dbopMupyeTcs B BUJE TEMAaTHYECKHX KOMIUIEKTOB M 00ECIEUNBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOyd4arommxcs. TemMaTH4ecKHe KOMIUIEKTHI
71a00paTOpHOTO O0OpPYJIOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



UCTIOJIb30BAaHUH AHAJIOTOBBIX U IU(PPOBBIX MTPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITUPPOBBIX 1a00paTOpUid.
OCHOBHBIMU 1IENIIMU U3Y4YCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMupoBaHrUEe HHTEpeca M CTpeMJICHHs OOydaloluxcs K HAYYHOMY
U3YYCHUIO TPUPOIBI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJE TMO3HAHUSI U
dbopMUpOBaHHE UCCIEIOBATEIBCKOTO OTHOIICHUS K OKPY’KAIOIUM
SBIICHUSIM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTara H3yueHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHAaMEHTATbHBIX 3aKOHOB (PU3HKY;
dbopMupoBaHne yMEHUU OOBSCHATH SBJICHHUSA C UCIHOJIb30BAHUEM
busnyecKkux 3HAHUIM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe MPEICTABICHUNA O poU (PU3UKU AJIS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIl.

JlocTikeHne 3TUX Leseil o0eceuynBaeTcs peleHNeM CIeAYOIUX 3a/1a4 B
nporecce U3yyeHus Kypca GU3MKH Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHMUs:

NpUOOpPETeHNEe  CUCTEMBI  3HAHUKW 00  o0mmMX  (PU3HYECKHX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUSX, BKIHOYAas  MEXaHHUKY,
MOJIEKYJISIpHYIO (DU3UKY, JJIEKTPOJAMHAMUKY, KBAaHTOBYIO (PU3HUKY H
AIIEMEHTHI aCTPODU3HKY;

dbopMupoBaHHEe YMEHUN MPUMEHITh TEOPETUUYECKUE 3HAHUS s
oOBbsicHeHUs (PU3NYECKUX SBICHUUW B TPUPOAE € IS TPHHSITHSL
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3ajlad C SBHO 3aJaHHOU
¢bu3nYecKor MOJEINbI0, 3a7a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE
co3nanue PU3NIECKON MOJCIH, aJICKBATHON yCIIOBUSM 3a/1a4H;
MOHUMaHUE (PU3NIECKUX OCHOB M MPHUHIIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKUX IMPOIECCOB, UX BIUSHUS Ha
OKPY’KaIOILyIO Cpeny;

OBJIaJICHUE METOJAMU CAMOCTOSITEIbHOTO TJIAHUPOBAHUS U TIPOBEACHUS
(bU3HYECKNX SKCIIEPUMEHTOB, aHAJIN3a U MHTEPIPETalliy WHPOpMaIny,
ONpeIeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/1aHuE yCIOBUH TUTSt pa3BUTHUS YMEHHUM MPOEKTHO-
HCCIIEIOBATENbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obOpazoBanus orBoauTtcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZIEN0),
B 11 kitacce — 68 4acoB (2 yaca B HEJICIIO).

[Ipenmaraemeiii B mporpamMme mo (U3UKE TMEpPEUYeHb JIAOOPATOPHBIX H
MPAKTUICCKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JElIaeT BBHIOOD
POBENCHUS J1a0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUJarOIIHIXCH.



COJEP KXAHME OBYUYEHUA
10 KIIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®dusnka — Hayka o npupone. HaydHnsle METOIBI TO3HAHUS OKPYKAIOILLIETO
mupa. Ponp skcnmepumeHTa MW TEOpUM B IIPOLECCE IO3HAHUA NPUPOIBI.
OKCHEPUMEHT B (PUBHKE.

MonenupoBanue GU3NIECKUX SBICHUHN U TporieccoB. Hayunbie runoressl.
®duznyeckne 3aKOHbl WU TEOpHH. ['paHHUIBl TPUMEHUMOCTH (PU3HYECKHX
3aKOHOB. [[pUHIUIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B GOPMUPOBAHUU COBPEMEHHON HAyUYHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBble ¥ HUQPPOBBIE HU3MEPUTENBHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznexn 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BHKEeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHS.
Cucrema otcuéra. TpaekTopus.

[Tepememnienue, ckopocTb (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MATE€pUaIbHOM TOYKH, UX MPOEKIHMH HAa OCH CHUCTEMBbI KOOPAMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE nBUkeHue. ['paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs, IMyTH M MEpEeMEIICHUS
MaTepHaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHue. Y CKOpeHHe CBOOOIHOTO MaICHHUS.

KpuBonunennoe paBrkeHue. [[BuokeHMe MaTepualbHOW TOYKH 10
OKPYXKHOCTH C TOCTOSIHHOW IO MOJIYJII CKOPOCTBIO. YTJIOBasg CKOpPOCTb,
auHelHas ckopocTh. [lepmon m wactora oOpamenus. LleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHrueckre yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHE: CIHUIOMETD,
JBUYKEHUE CHAPSI0B, LIEITHBIE U PEMEHHBIE TIEPEIAYN.

Llemoncmpayuu

Mopens  cucTeMBl  OTCYETA, WUIIOCTpaldsd  KUHEMaTHUYECKHX
XapaKTEPHUCTHUK ABUKECHUS.

[IpeoOpa3zoBaHne NBUKEHUM C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBHKeHHs Tenna, OPOLIEHHOIO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

W3mepenue yckopeHust CBOOOHOTO MaCHHSL.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne HEpaBHOMEPHOIO JBWKEHUS C LEIbI  ONpeaeseHus
MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MyTSAMHU, NPOUACHHBIMH TEJIOM 3a
NIOCJIEJOBATENIbHBIE PaBHbIE MPOMEXYTKH BpPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenne nBUKEHUs MIAPUKA B BI3KOU KUIKOCTH.

N3yuenue aBuxeHus Tena, OpOIEHHOT0 TOPU30HTAIBHO.



Tema 2. /lunamuxa

[IpyHmmn  otHOocuTensHOCTH ['amumesa. IlepBeii  3akon  HproToHa.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuid. Bropol 3akoH
Herorona pna wmarepuanbHOM TOYkH. Tpermit 3akoH HbprootoHa mid
MaTepHUAIbHBIX TOYEK.

3akoH BcemHpHOro tiaroreHus. Cuma TsokecTd. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHusti (MOKosl, CKOJbXEHUs, KaueHus). Cuiia TpeHws.
Cyxoe tpenue. Cuiia TpeHHS CKOJIBKEHUA U cuiia TpeHus mokosi. Koaddumuent
TpeHusi. Cuia CONpOTHBIICHUS NPU JBUKEHUU TeNa B )KUJIKOCTU WIIH rase.

[TocTynarensHOE M BpallaTeabHOE IBUKEHHE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTENIBHO Ocu BpamieHus. [lnedo cunbl. YcimoBus
paBHOBeCUs TBEPAOIO TEIA.

TexHrueckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHne nHEpIUN.

CpaBHEHHE Macc B3aUMO/ICHCTBYOIIMX TEN.

Bropoi 3akon HeroToHa.

N3smepenne cuil.

CrnoxeHue cui.

3aBHCUMOCTh CHJIBI YIPYTOCTH OT Ae(hOpMalInu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM OABEME U TAJICHHH.

CpaBHEHUE CUJI TPEHHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcaoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3yuenune aBmxeHus: Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanye 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U
pe3uHOBOM 00pa3siie, OT UX AePopMaIi.

HccnenoBanne ycimoBHii paBHOBECUS TBEPAOIO TeEa, HUMEKOLIETO OCh
BpAIllCHMS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMnynsc MarepuanbHOW TOYKH (TeNa), CUCTEMbI MaTE€pPHAIbHBIX TOYEK.
NMnynbsc cuiibl 1 MBMEHEHHE MMITYJIbCa Tela. 3aKOH COXPAaHEHHS HMITYJIbCa.
PeaxtnBHOE nBMXEHNE.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi MaTepHalbHOM TOYKH. TeopemMa 00 M3MEHEHHH
KUHETHUYECKOW SHEPTHH.

[loTeHumanbHast  SHEPrHsl. [loTeHnmanbHas  3HEprus  yHnpyro
nepopmupoBanHoil mpyxkuHbL. [loTeHnManpHas SHeprus Tena  BOIHM3U
NOBEPXHOCTH 3EMJIU.

[lorenuuanbHple ¥ HeMOTeHIHMadbHble  Ccuibl. CB3p  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH 3HEPruu CUCTEMBI TEIN.
3aKOH COXpaHEHHUs] MEXAHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre yCTpoucTBa U NPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KONIED,
IPYKUHHBII MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS] UMITYJIbCA.



PeakTuBHOE NBUXKEHUE.

[Tepexon mOTeHIMATEHON YHEPTUU B KHHETHUECKYIO 1 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanne cBsi3u pabOThl CUJIBI C HU3MEHEHHEM MEXaHUYEeCKOU
SHEPTUM TeJla Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyasipHast pu3nKa 1 TEPMOJAMHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOXKEHUS MOJEKYJIIPHO-KUHETUYECKOM TEOpUU U UX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysus. Xapaxrep
JBW)KEHHSI W B3aMMOJECWCTBUS YacCTHI] BelIecTBA. MOJEIM CTPOEHUs Ta30B,
KUJKOCTEH M TBEPABIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Moaened. Macca u pazmepsl moisekyid. KommuectBo BemiectBa. IlocrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temneparypa u €€ wu3Mmepenue. [llkama
temneparyp Llenscus.

Mopens wuaeanbHoro raza. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU UICAbHOTO Ta3a. AOCONIOTHas TeMIieparypa Kak mepa
CpeIHEW KMHETUYECKOM SHEPTHM TEIUIOBOIO JBHXEHHS 4dacTull rasa. [llkama
temneparyp KenbsBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kunaneitpona. 3akon Jlanbrona. M3ompoiieccsl B UAeaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe TpeacTaBICHHE  H30IMPOLIECCOB:
u30TEpMa, H30X0pa, n300apa.

TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMerp.

Llemoncmpayuu

OnBITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIecTBa, (hoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnbIThl 10 TP PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO ABUKEHHUS.

Mogens onsita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSL.

Mopaenb, HUTIOCTpUpyronas IpUpoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUME YPAaBHEHUE COCTOSIHUSI HJEaJbHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHne Macchl BO3/ayXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTyphbl BO3/1yXa B HEM.

UccnenoBanrie  3aBUCUMOCTH  MEXJAYy  HapamMeTpaMyd  COCTOSIHUS
pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHaMuyeckas cucrema. Bnytpennss JHEprus
TEPMOJUHAMHUYECKON CHUCTeMbl U CMocoObl e wu3MeHeHus. KonnuecTBo
TEIJIOTHl U paboTa. BHyTpeHHsIE SHEpPrusi OJHOATOMHOIO HACAJIBHOTO Trasa.
Buasl Temonepenayun: TemIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHUE. Y IeTbHas
TEII0EMKOCTh BellecTBa. KoJMuecTBO TEIIOTHI P TEIUIoNepeaaye.



[Tonsitne 06 ammabatHom mporecce. IlepBblif 3aKOH TEPMOAMHAMUKH.
[IpumeneHnne mepBoro 3aKkoHa TEPMOAMHAMUKH K u3orpoieccam. [ padruaeckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh POLIECCOB B MMPUPOJIE.

TeroBele  MamuHbl. [I[puHOMOBI  AEHCTBUA — TEMJIOBBIX — MAIIIMH.
[IpeoOpa3zoBanust SHEPTUH B TEIUIOBBHIX MammHaX. KodpUIIMEHT TOoIe3HOro
neicTBus TerioBod MamuHbL. [{ukn KapHo m ero ko3¢ duImeHT moje3Horo
JNEUCTBUA. DKOJOTHYECKHE MPOOJIEMBI TEIUIOIHEPTETUKH.

TexHuyeckre YyCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CTOPaHMs, OBITOBOM XOJIOAMIBHHUK, KOHJIUITHOHED.

Llemoncmpayuu

W3menenne BHYTpeHHEH SHEPTUM Tella MPU COBEPIICHUH PabOThI: BHUIET
npoOku 13 OyTBUIKH IO IEWCTBHEM CKAaTOTO BO3IyXa, HarpeBaHwe 3(dupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs (BUICOACMOHCTPAITHS).

WN3meHnenue  BHYTpeHHEW  SHepruu  (TeMIepaTypbl) Tejla  IpH
Teruionepeaaye.

OmpIT o aamabaTHOMY pACIIMPEHUI0 BO3MyXa (OMBIT C BO3IYITHBIM
OTHUBOM).

Mogenn mapoBoil TypOWUHBI, JBHUrarelis BHYTPEHHEro CropaHus,
PEAKTUBHOIO JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmonanusn eeuyecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOMOTHAs
Y OTHOCHUTEJIbHAS BJIAXKHOCTHh BO3AyXa. HachlllleHHBIN map. Y aenpHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KATICHUS OT JABJICHHS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHU3OTPONUS
CBOMCTB KpucTauioB. JKuakue Kpuctawibl. COBpPEMEHHbIE MaTEpHUaIbI.
[InaBneHue u KpucTam3anus. Y ieapHas Teriora miasieHus. CyoamManus.

YpaBHeHuUE TEIIOBOroO OajaHca.

TexHuyeckre yCTpPOWCTBA U NMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOIYYEHHUSI COBPEMEHHBIX MaTEPHUAJOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHHU.

Llemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM TaBJICHUMU.

CnocoObl U3MEpPEHHUS BIaKHOCTH.

HaOntonenue nHarpeBaHust ¥ MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3AYXaA.

Pasnen 4. dinexkTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnexTpuzaums Tell. OJEeKTpUYecKuid 3apsa. JIBa BHIA AJIEKTPHUUECKHUX
3apAn0B. [IpOBOAHUKH, AMAIEKTPUKU U MOJYIPOBOJHUKH. 3AKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeuyHBI 3JIEKTpUYECKHI
3apsan. Dnekrpuyeckoe nose. Hanpsx€HHocTs anekTpuyeckoro nois. [TpuHnun
CYNEpIIO3ULIHH ANEKTPUYECKUX HOJIEH. JIuaun HaNpsHKEHHOCTH
AIIEKTPUYECKOTO TOJISL.



Pabora cun snekrpocratnueckoro noss. I[lorenuman. Pa3HocTh
NOTEHIHAIOB. [IpOBOOHUKM W [HAJIEKTPUKH B 3IIEKTPOCTATUYECKOM MOJIE.
Jlupnextpruyeckas MPOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DNEKTPOEMKOCTh MJIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsLKEHHOT0 KOHIEHCATopa.

TexHuyeckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allliTa, 3a3eMJIEHHE 3JIEKTPONnpuOOpoB,
KOHJICHCATOP, KONMUPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3auMmopericTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TEl.

[IpoBOIHUKH B AJIEKTPOCTATUUECKOM TIOJIE.

DIIeKTpOCTaTUUECKas 3alUTa.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIONIaaH
IUTACTHH, PACCTOSIHUS MEXITY HUMU U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 25eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
Uctounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Jij1sl y4acTKa LETIH.

DNEeKTPUYECKOE CONMPOTUBJIEHUE. Y IETBbHOE COINPOTHBICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOITHUKOB.

Pabora oanextpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MoniHocTh
AIIEKTPUYECKOIO TOKA.

DNEeKTPOABMKYLIAsl CHUJIA U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA.
3akoH OMa 11 1oJIHOM (3aMKHYTOW) anekTpuueckod 1menu. Koporkoe
3aMBbIKaHHE.

DOneKkTpoHHass MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCHMOCTH
CONPOTHUBJIEHUS METANIOB OT TeMrneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonmynpoBonuuku.  CoOcTBeHHass W IpHUMECHass  IPOBOJUMOCTb
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DOneKTpuyeckuid TOK B pacTBOpax M  paciulaBax 3JIEKTPOIUTOB.
DNEeKTPOIIUTUYECKAS TUCCOUALUS. DIEKTPOIIN3.

DNeKTpUYeCKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAaMOCTOSITEIbHBIN
paspsa. Monnus. [Ina3zma.

TexHnueckre yCTpPOWCTBA W MNPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTAT, UCTOYHUKH TOKa, B3JEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBII
IUOJ, TEPMHUCTOPBI M (POTOPE3UCTOPBI,  IMOJYNPOBOJHUKOBBIA  AHMOL,
raJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa M HANPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JITUHBI,
IUIOLIAAM MOMEPEYHOrO CEYEHUsI U MaTepHaIa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.



[Ipsmoe wu3MmepeHue dneKTpoABHXKylen cwuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOAMMOCTD TUO/A.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mepenne 3IeKTpOABUAKYILIEH CHIIBI HICTOYHHKA TOKA M €r0 BHYTPEHHET O
CONPOTHUBJIECHHUS.

HaOnronenue snexTposusa.

Me:xnpeaMeTHble CBS3H

Nzydenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIECTBISETCS C
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OuoNoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemmnole nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHMS: SIBIICHUE, HAYYHBINA (PaKT, TUoTe3a, pu3nyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CHCTEMbl ypaBHEHUH, JIMHEWHAs (QyHKUUSA,
napabona, runepbona, HuX TrpaduKd U CBOICTBA, TPUTOHOMETPUUECKHUE
byHKIIH: CUHYC, KOCHHYC, TaHT€HC, KOTaHT'€HC, OCHOBHO€
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U MX NPOEKIMH HA OCH KOOPJUHAT,
CJIO’KEHHUE BEKTOPOB.

Buonocus: wmexanmdeckoe IBW)KEHHE B JKHMBOM mpupone, auddysus,
OCMOC, TEIJIOOOMEH J>XMBBIX OpPraHU3MOB (BHIbI TEIIONEpeNayH, TEIIOBOE
paBHOBECHE), DIIEKTPUUECKUE SABJICHUS B )KMBOW MPUPO/IE.

Xumus: DTUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEUIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeE,
KUIKOCTEN M Tra3oB, JEKTPUUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOJIUTUYECKAS
JUCCOLIMAIINS, FaJbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE IBHKEHHM C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHHUKE, MOJUIMIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYTHE), BUraTelb BHYTPEHHETO
Cropanus, TmapoBas TypOuHa, OBITOBOM XOJOAWIBHHUK, KOHAWULIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MAaTEpHAIOB, B TOM  YHUCJIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH,  JJIEKTPOCTaTUYECKas  3aluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTEDP,
3IIEKTpOHArpeBaTeibHble  MPHOOPHI,  DIEKTPOOCBETHUTEIBHBIE  MPUOOPHI,
raJlbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamMmuka

Tema 3. Macnumnoe noe. I1eKmpomMazHUMHAA UHOYKUUS

IToctostHHBle MarHuThl. B3anmMomelcTBHE MNOCTOSHHBIX  MAarHHTOB.
MarnutHoe nosie. BekTtop MarHuTHOM MHAYKUMH. lIpuHuumn cynepnosunnu
MArHUTHBIX MOJIeH. JIMHMM MarHUTHOM MHAYKIMU. KapTuHa TMHAI MarHUTHOU
WHYKIIMY TOJIS IOCTOSHHBIX MarHUTOB.

MarnutHoe 1o0J€ MNPOBOJHHMKA C TOKOM. KapThHa NWMHHUA HHAYKIUU
MAarHMTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO



OPOBOJHMKA, KaTymKM ¢ TokoM. Omneit Opcrena. BzaumopneiicTBue
IPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HallpaBJICHHE.

Cuna JlopeHua, e€ Monaynb W HampabieHue. J[BukeHue 3apspKeHHOU
YacTHI[bl B OJHOPOJIHOM MarHUTHOM noJje. Padbora cunsl JIopeHna.

SIBneHne DIEKTPOMAarHWTHOM HMHAYKOHMH. I[IOTOK BEKTOpa MarHUTHOU
UHAYKIUU. OJIEKTPOABMKYILNAS CHJIA HHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mose. DIEKTPOABMKYIAs CHJIA WHIYKUIUU B
IPOBOJHUKE, IBUKYIIEMCS IOCTYNATENIbHO B OJHOPOIHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE. SIBlIEHWE CAaMOMHAYKLMH. OJEKTPOABMXKYILIAS CHIa
CaMOMHIYKLIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMarHUTHOE MOJIE.

TexHHuecKre YCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSIHHBIC
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YacTHL], THIYKIIMOHHAA [1€Yb.

Llemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMAarHUTHOW WHYKLUH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  AJIEKTPOJABMKYIIEH CHJIBI HMHAYKOUMHM OT CKOPOCTH
WU3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBeHue caMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

NccnenoBanne 1elCTBHS MOCTOSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHYKLWU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHbvle KOA€OAHUA

KonebGarenbnas cucrema. (CBOOOgHBIE MEXaHHUYECKHE KOJEOAHHUA.
I"apmonnueckue konebanus. [lepuon, yactora, ammautyaa u $asza KojaeOaHuUi.
[IpyxuHHBII MAasITHUK. MaremaTtnueckuii MasITHUK. YpaBHeHue
rapMoHU4YecKknx KoseOanuii. [IpeBpaimieHre 3HEPruud TPU TAPMOHUUICCKUX
KOJIEOAHMSIX.

Konebarenbupiii koHTYp. CBOOOJIHBIE 3JEKTPOMAarHUTHBIE KOJICOAHHS B
UJCAUTHBHOM KOJIeOAaTeTbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHMYECKHUMH H
AIIEKTPOMarHuTHeIMU KosieOaHussMH. Popmyna TomMcoHa. 3akOH COXpaHEHHS
DHEPTUU B UCATHHOM KOJIeOATEIPHOM KOHTYE.

[IpencraBnennie o0  3aTyxalmux  KojieOaHWsX.  BBIHYXJIEeHHbBIE
MexaHuueckue KkojeOanus. Pe3onanc. BbIHYXJAEHHBIE 3JIEKTPOMATHUTHbBIC
KOJIeOaHHUs.



IlepemenHblii TOk. CHHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKAa H
HAIPSHKCHMUSL.

Tpanchopmarop.  IlpomsBoacTBo,  mepemada U mOTpediieHHe
IIEKTPUYECKOW  HSHEPrud. OKOJOTMYECKHE PHUCKH IPU  MPOU3BOJICTBE
anekTposHeprun. KyibTypa ucnosib30BaHUsl 3JEKTPOIHEPTHUU B MOBCEIHEBHOM
AKU3HH.

TexHuyeckre yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPATOp NEPEMEHHOIO TOKA, TUHUU JIEKTponepeaay.

Llemoncmpayuu

UccnenoBanne mapameTpoB KoieOaTeabHON CHUCTEMBI (TIPYKUHHBIN WU
MaTEMaTUYECKUN MASITHHK).

Habnronenue 3aryxarommx KojieOaHUil.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenue pezonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMsl (3aBUCHMOCTH CHJIBI TOKA WM HAaNpPsDKEHHUST OT BPEMEHH)
JUISL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mociieIoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH
UHIAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpONEpEIayu.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanue 3aBUCUMOCTH TEpHOAa MalbIX KoJieOaHHUH Ipy3a Ha HUTHU
OT JUIMHBI HUTU U MAacCChI rpy3a.

HccnepoBanre mepeMEHHOTO0 TOKAa B IE€NUM W3  IOCJIEI0BaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazcHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yciioBus pacnpoctpaHeHus. llepuoa. Ckopoctb
pacnpocTpaHeHus: W JUIMHA BOJHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
WnTepdepentus u nudpaxius MEXaHHIECKUX BOJIH.

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

DONEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI HM3JIyYEHHSI 3JIEKTPOMAarHUTHBIX
BOJH. B3aumHasa opuenTtanus BekTopoB E, B, V B 31eKTpOMarHuTHON BOJHE.
CBoOliCTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MTPEIOMIIEHUE, MOISpU3aLus,
nudpakius, uatepdeperius. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpPOMAarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguoCBs3U U TeneBuaAeHU. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHrueckre yCTpOWCTBA M MPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBAasl IMarHOCTHKA B TEXHUKE W MEIULMHE, pajap,
pannonpuéMHUK, TEIEBU30D, aHTeHHA, Tejaedon, CBU-neus.

Llemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MMONEPEYHBIX U MPOI0IbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: ¥ NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBsA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW H
4acTOTOU KoseOaHuH.



HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTpa)K€HHE,
npeIoMIIeHUE, oNApu3anus, Audpakuns, uHTepdepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmosMHENHOE pacIpOCTpAHEHUE CBETa B
oaHopoaHow cpexe. JIyu cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0pakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akOHBI MpENOMIEHUS CBeTa. AOCOIIOTHBIN
nokasaresp npeinomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOT'O BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxHbIi cocTaB 6emoro cBerta. LBerT.

ColOuparomine u paccewBarolve JnuH3bl. ToHkas auH3a. DOKycHOE
paccTOsIHME M ONTHYECKasl Cujla TOHKOW JIMH3BL llocTpoenne n3oOpaxeHuil B
coOMparoluX MW pacceuBalIIMX JuH3axXx. DopMmyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBaeMoe JIMH30M.

[Ipenensl npUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBas ontuka. Unrtepdepennus cBera. KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHUMYMOB B HHTEP(EPEHIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakmuonHas pemérka. YcioBue HaOIIOICHUS
[JIABHBIX MAaKCUMyMOB TIpU MaJ€HHUH MOHOXPOMATHYECKOIO CBE€Ta Ha
TUQPPAKIIHOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHruecKkre YCTpOiCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmapaT, MPOEKIHOHHBIN ammapar, MHKPOCKOIM, TEJIEeCKOM, BOJIOKOHHAs
OMTHKA, TU(PPAKIIHOHHAS PEIIETKA, MOISIPOUI.

Llemoncmpayuu

[IpssMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTHueckue mpuodOpHI.

[TonHoe BHyTpeHHEE OoTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTHH3AX.

Mopenu MUKpOCKoOIa, TEJIECKONa.

Habnronenune untepdepeHnu cpera.

Habmonenue nudpakuuu creta.

Habnronenue aucnepcuu ceera.

[Tomyyenue cnekTpa ¢ HOMOUIBIO TPU3MBI.

[Tonmyyenue cnekTpa ¢ IOMOLIbIO AUPPAKIUOHHON PEIIETKH.

Habnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3mepenne nokazaTens NpeJoOMIICHHS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHUI B JTMH3AX.

Habnronenue aucnepcuu ceera.

Pa3nen 6. OcHOBBI CHIEHUAIBHON TEOPUHU OTHOCUTEIbHOCTH
['pannnbpl  OPUMEHMMOCTH — KJIIACCMYECKOM  MexaHukd. llocTymnarel
CIICIMAIBHOM TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHLHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpEMEHU U
COKpAIEHUE JITTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsizb Macchl C DSHEpPrued MW HMMIYJIbCOM PEIATUBUCTCKON YaCTHIIBI.
DHeprus MoKosl.

Pasznes 7. KBantoBas ¢usuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. Popmyna Ilmanka cBsi3u sHepruu (POTOHA C €ro YacTOTOM.
DHeprus U UMIyJIbC POTOHA.

OtkpeiTue u uccnenoanue Gotodrpdexra. Onbitel A. I'. Cronerosa.
3akonbl potodddexra. YpaBHenue DitHmTerHa it poTtorddekra. «KpacHas
rpanuna» poroaddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XHWMHUYECKOE IEUCTBUE CBETA.

TexHrueckre yCTpOHWCTBA M NMPAKTHYECKOE NPHUMEHEHHE: (POTORIEMEHT,
doTomaTumk, coaHeuHas: 6arapesi, CBeTOAUO.

Llemoncmpayuu

doTto3(dexT Ha ycTaHOBKE ¢ IUHKOBOM MIACTUHOIA.

UccnenoBanne 3akoHOB BHemHETo (oTodddekra.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pezepdopia mo paccestHuio o -4acTHil.
[Lmanerapuas monenbs aroma. Ilocrtynater bopa. U3nydyenue m mornomieHue
($OTOHOB MpHU TEepexoJe aToMa C OJHOTO YPOBHSA SHEPrUM Ha Jpyrou. Bumsi
crekTpoB. CIEKTP ypOBHEH S9HEPTHH aTOMa BOIOPOAA.

BonnoBeie cBoiictBa wactuul. Bomnel ne bpouna. KopryckynspHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHUE.

TexHuyeckne yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue TMHEHYaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaOnronenue nuHedvyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCHEpPUMEHTBI, JTOKa3bIBAIOIINE CIOKHOCTh CTpOeHMs siapa. OTKphITHE
pagnoakTuBHOCTH. OmnbiTel  Pe3epdopa mo  OmpeAesieHHo  cocTaBa
panuoakTuBHOro wu3mydeHus. CoiicTBa anb(a-, Oera-, raMma-U3TydeHHs.
BiusHne paguoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpsiTHE TpOTOHA M HelTpoHa. Hykinonnas monens aapa ['eitzendepra—
NBanenko. 3apsin siapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3TydeHHe. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siaipe. Saepubie cuibl. Jledekt macchl sapa.

S nepHble peakunu. JleneHue u CUHTE3 sIEp.

SAnepubrit peakrop. Tepmosinepubiii cunte3. [IpobGiaemMbl U IEPCTIEKTUBBI
SAJIEPHOM SHEPIeTUKU. DKOJOTUYECKHE ACTIEKTHI IEPHON SHEPIETHKHU.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOJIFOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.



dyngameHTanbHble B3auUMOACHCTBUSA. EnuHCTBO (pu3mueckoit KapTHHBI
Mupa.

TexHuueckre YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
Kamepa BuinbcoHa, siepHblil peakTop, aToMHas Oomoa.

Llemoncmpayuu

CY€TUMK MOHU3UPYIOIIMX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH M ACTPOPUZUKH

Otamnbl pa3BuUTUs acTpoHOMuU. llpuknanHoe W MHPOBO33PEHUECKOE
3HAYE€HHUE aCTPOHOMUHU.

Bup 3Bé3qnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucreMa.

Connue. ConHeuynasi akTUBHOCTh. Mctounuk sHeprum CofHIA U 3BE3L.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(narpamma «CHEKTpaJbHBIN Kilacc —
CBETUMOCTB». 3BE3/bl INIABHOW IOCJIENI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3[ TJIABHOW IOCJIEI0BAaTENBHOCTH. BHYTpEeHHEe cTpoeHue
3BE311. COBpEeMEHHBIE MPEJICTABIECHUS O POUCXOXKIECHUHU U 3Bosroruu ConHia
Y 3BE37. DTanbl )KU3HU 3BE3I.

Mneunsiii [Iyte — Hama [Mamaktuka. [lonoxenune u aBmxenue ConaHua B
lanaktrke. Tunbl ramaktuk. PaguoramakTtuku u kBaszapbl. YEpHbIE IBIPHI B
A/1pax rajgakTuK.

Bcenennas. Pacmmpenue Bceenennoif. 3akon Xa0G06ma. PazGeranue
ranakTuk. Teopust bonsimoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habnronenus HEBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPHJIOXKEHUW I ONpEeACNeHUS TOJOXKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3/11s1 CeBEepHOro NoJIyIapus U
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, mianet, Mieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Pons Qu3nkum M acTpOHOMUM B 3KOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHOW M JITHYECKOM cdepax NesTeNbHOCTH YENOBEKa, pPOJib MU MECTO
¢U3MKM W acTPOHOMHUU B COBPEMEHHOM HAay4YHOMW KapTUHE MHpa, PpOJIb
¢busndeckoil Teopun B GOPMHUPOBAHUHN TIPEIICTABIICHUN O (DU3UIECKON KapTUHE
MHUpa, MECTO (PU3MUEeCKOW KapTHHBI MHUpPAa B OOIIEM psaIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBS3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce oCyIecTBIseTCs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OuoNoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemmnole nonsamust, CBI3aHHbBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHMS: SIBICHUE, HAYYHBIH (PaKT, TUroTes3a, pu3nyecKas BEIWYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelleHue CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
byHKIIH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U MX NPOEKIMH HA OCH KOOPJUHAT,



CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC JJIEMEHTAPHBIX (DYHKIMH, NpU3HAKA
MoI00MST TPEYTOJIBHUKOB, OMpPENETICHUE IUIOMAIN IUIOCKUX (Guryp m oOobéma
TelL.

buonocus: snekTpudeckue SBICHUS B JKUBOM MNpUpOJE, KoyieOaTelbHbIC
JNBIDKCHUS. B JKMBOW NPUPOJIC, ONTHUYECKUE SBICHUS B >KUBOU MPUPOJE,
JEUCTBUE paiallui Ha KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB W MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPJIBIX  TE€J, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUNIMUECKON  PEHIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3QJICKA MArHUTHBIX Py,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, MPECKA3aHNE 3EMIICTPSICCHUH.

Texnonocusa: NWHUAM DBIEKTPONEPENAy, TE€HEPATOpP IEPEMEHHOrO TOKa,
AJIEKTPOABUTATENb, UHAYKIIMOHHAS T€Yb, pajaap, PaaHuONpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
COJIHEYHas Oarapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEIHET'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne yueOHoro mpeamera «Pu3nKa» HA YPOBHE CPEIHETO OOIIEero
oOpazoBanust (0a30BBIi  YPOBEHB) JIOJDKHO OOECIEUUTh  JOCTHKCHHE
CIEYIONMUX JTMIYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUs y4yeOHOro mnpenMera «Duznkay
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTB M CIOCOOHOCTh  0OOydYaroluxcs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKIACHUIA,
COOTBETCTBYIOIIMX TPAJUMLUMOHHBIM ILIEHHOCTSM POCCHUMCKOro OOIIeCTBa,
pacliMpeHre >KU3HEHHOIO OIbITa W OINbITa JEITENIBbHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAINpPaBIEHUN BOCHUTATENIBHOW NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0OIIECTBA;

OPUHATHE TPAJAULHUOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPAaBICHUHN B 00pa30BaTEIbHON OpraHU3aluy;

yMEHUE  B3aUMOJCHCTBOBaTH C  COLMAIbHBIMH  HMHCTHUTYTaMU B
COOTBETCTBHUHM C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTApHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c¢(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
JESITEIIbHOCTA YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

JCTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYAsl OSCTETUKY HAay4dHOTO
TBOPUYECTBA, MPUCYIIETO PU3NYECKON HAYKE;

5) TpyaA0BOI0 BOCIIMTAHMS:

MHTEPEC K Pa3NUUHbIM chepam NpodecCHOHATbHON eATeTbHOCTH, B TOM
YHUClIe CBA3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyaymied mnpodeccun U peaqu3oBBIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
00nacTu (U3HMKU HA TPOTSKEHUU BCEU KU3HH;

6) 3K0J10rN4eCKOro BOCIIUTAHMS



c(hOpPMUPOBAHHOCTH IKOJIOTUYECKOW KYJIbTYpbl, OCO3HAHHE TI00AIBHOTO
XapaKTepa 3KOJOTMYECKHUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHHE JCHUCTBHNM B OKPYXAKOIIEH Cpele Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA,;

pacIIMpeHre OmbITa ACSTEIBHOCTH SKOJOTMYECKON HANpaBIIEHHOCTH Ha
OCHOBE UMEIONINXCS 3HaHUU 10 (DU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HaHME LEHHOCTH HAy4YHOH JESATENbHOCTH, FOTOBHOCTh B IpoLIECCE
U3ydeHUs (U3MKM  OCYIIECTBISATh MPOEKTHYI0 M HMCCIEA0BATEIbCKYIO
NEeSATENbHOCTh HHJIMBHUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  IPoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATh IICNHM JCITCIBbHOCTH, 3aJaBaTh IapaMeTpPhl M KPUTEPUU HX
JIOCTHKEHMUS,

BBISBIIITh 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTPUBACMbBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTeIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOITUXCS
MaTepHaJIbHBIX U HEMaTepHUAIIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JCATCIBHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3YJbTATOB IENISIM, OIICHUBATh PUCKHU MTOCICACTBUMA ICSITCIHHOCTH;

KOOPJAMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBHUSAX PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX ITPOOIICM.

ba3oBble ucciaenoBarTeabCcKkue JeiicTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMH MOHATHUSIMH U METOJIaMHU
dbu3nuecKol HayKu;

BJIaJICTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MPOECKTHOMN
JNEATeIbHOCTH B 00JacTH  (DHU3UKH, CIIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  IIOMCKY  METOJIOB  pEIICHUS  3a7a4  (PU3HYECKOTO
COJICpKaHMSs, IPUMEHCHHIO Pa3IMYHBIX METOJIOB ITO3HAHNS,

BIIQJICTh BHJIAMH JICATCIBHOCTH II0 TOJYyYCHHIO HOBOT'O 3HAHHUS, €ro
UHTEPIIPETAIlUA, TPeoOpa30OBaHUI0 W IMPUMEHCHHUIO B PA3IUYHBIX YYSOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBIISITh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJM3UpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUs, HaXOJIUTh apryMEHTHI JJIsS JOKa3aTeIhCTBA
CBOHUX yTBEP)KICHHUH, 3a/1aBaTh ITapaMETPhl U KPUTCPUHU PEIICHNS,

aHaJM3UPOBATh IIOJIYUYCHHBIC B XOJI¢ pEIICHUS 3aJadd Pe3yibTaThl,
KPUTHYCCKH OIICHUBAaTh HMX JOCTOBEPHOCTh, IPOTHO3MPOBATh H3MCHCHHE B
HOBBIX YCIIOBHUSX;

CTaBUTh WU (OPMYJIHPOBATH COOCTBEHHBIE 3a7aydl B 0Opa3oBaTCIbHOMI
JEATeIIbHOCTH, B TOM YHCIIC NIPH M3YUYCHHUH (U3UKH,

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;



yMETh TMEPEHOCUTh 3HaHUA TO (U3MKE B TMPAKTUYECKYIO O0JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ uHpopmanmei:

BJa/IeTh HABbIKAMU TOJMy4YeHUS WHPOpMaAuu (U3NYECKOTO COACpPIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISATH [TOUCK, aHAIIN3,
CUCTEMATHU3AlMI0 U MHTEPHPETAUI0 HHPOPMAINK PA3IUYHBIX BUIIOB U (OpM
IPE/ICTAaBIICHNUS;

OLICHMBAThH JOCTOBEPHOCTh UH(OpMAILIHH;

UCTIONb30BaTh CpeICTBa HHMDOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJOTUA B  pEUNIEHUHM  KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX U
OpraHU3allMOHHBIX 33]1a4 ¢ COOJI0JIEHHEM TpeOOBaHUW IPrOHOMHKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNUs, TPABOBBIX U 3THUYECKHX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOrO COJEPKaHUSA B Pa3IMYHBIX (opmaTax C
yuéToM Ha3HadeHWss UWHQPOPMAlMM U IENeBOM  ayIuTOpUHU, BbIOHMpas
ONTUMAJIBHYIO (POPMY MIPEICTABICHUS U BU3YyaTH3aIUH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCaIbHbIEe YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISATh OOIIEHHE Ha ypokax (U3MKH U BO BHEYPOUHOU
NEeSTENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(QIUKTHBIX CUTyallud H CMSTr4YaTh
KOH(JIHKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C MCHOJIB30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
VUHAUBUIYAJIBHON pabOTHI;

BBIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX JEUCTBUH C YUETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJI€HA KOJIJIEKTUBA;

OPUHUMATh L€ COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh ACUCTBUSA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThI
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIAJa M KaXXJOr0 yYaCTHHKA KOMaH[Ibl B
o0ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgarartb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIE JeHCTBUS
Camoopranuszaums:

CaMOCTOSITEJIbHO ~ OCYILECTBJISATh  MTO3HABATENIBHYI)  JICSATEIBHOCTh B
obmacti (PU3MKM W aCTPOHOMHH, BBISIBISITH MPOOJEMBI, CTaBUTh W
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUS] PACYETHBIX U KaYE€CTBEHHBIX
3a/may, TUTAH BBITIOJHEHUS TMPAKTHYECKOW pabOThl ¢ YYETOM HMMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;



pacmupsTh ~paMKd ~ y4yeOHOro TMpeaMera Ha  OCHOBE  JIMYHBIX
IPEANIOYTECHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAaThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIMU B 00JIaCTH
($u3MKKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTEeNbHBI W  KyJIbTYpPHBIHA
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

JTaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJIAJCTh HAaBBIKAMHU [I03HABATEJbHOW pPEQPIEKCUHM KaK OCO3HAHUS
COBEPILAEMBIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHUII;

UCIIOJIb30BaTh NPHEMBI peQIeKCUH JUIsl OLEHKH CHUTyallHuH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHHUBATh PUCKH U CBOEBPEMEHHO MPHUHHMATh PEIICHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHTBhl IPYTUX IpU aHAIM3€ pPE3YyJbTaTOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTBhl JIPYTUX IpU aHAIM3€ pPE3yJbTaTOB
NEeSTENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nponecce 10cTHXEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOTrPaMMBI
no ¢Gu3NKe UIsi YpOBHS CpPEaHEro oO0mero oOpa3oBaHHsl y OOyYarOIIMXCS

COBEPILIEHCTBYETCS OMOIMOHANBHBI  HMHTEIUICKT, HpeIoIararoIIni
c(OpPMHUPOBAHHOCTbD:
CaMOCO3HAHHWS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh ~ TOHMMAaTh  CBOE

IMOLIMOHAIBHOE COCTOSHUE, BHUICTh HANpaBICHUS pPa3BUTUS COOCTBEHHOMN
IMOLIMOHAIIBHOM c(heprl, OBITH YBEpEHHBIM B ceOe;

CaMOPETYJIMPOBAHHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAOLIEH CTPEMIIEHUE K JOCTHKECHUIO LEIU
U ycnexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMAS U3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKJIIOYAKOUIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHHE JpYrMX, YYHMTBIBaTb €ro IMpU OCYLIECTBICHUH OOIICHHUS,
CIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTpAaUBATh
OTHOUIEHUS C APYTHUMH JIFOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3peliaTh
KOH(IHKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIINXCS YMEHUM:



JI€MOHCTPHUPOBATh HA MPUMEPax poJib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBbHOCTH JIOJICH;

YUUTBHIBaTh TPAHUIBI TPUMEHEHUS M3YUYCHHBIX (DU3HMUECKUX MOJEIeH:
MaTepHalibHasl TOYKA, MHEPLMAIbHAs CHCTEMa OTCYETA, aOCOJIOTHO TBEPAOE
TEJI0, UACAIBHBIN ra3, MOJEIU CTPOCHUS Ta30B, KUIKOCTEHM M TBEPABIX TE,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelIeHUn (PU3NUECKUX 3a7a4;

pacro3HaBaTh (HU3MYECKHE SBJICHUS (MPOLECChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOHM TEOpUU CTPOCHHS
BEIIECTBA U  DJJEKTPOAMHAMMKHA: DPAaBHOMEPHOE W  PaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JBUKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPY’XKHOCTH, HWHEpIHs, B3auMojeicTBue Tein, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOEHUE KUIKOCTEH U TBEPABIX Tell, U3MEHEHUE 00BEMa Te MpH
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PABHOBECHE, UCIIAPEHUE, KOHACHCALMS,
IUTABJICHUE, KPUCTAJUIM3alus, KWIIEHHWE, BJIAXHOCTh BO3/lyXa, ITOBBILICHHUE
JNABJICHHUsI Ta3a IIPM €ro HAarpeBaHUM B 3aKPBITOM COCYHAE, CBSA3b MEKIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, JJEKTpU3alus —Tell,
B3aUMOJEHCTBHE 3apsI0B;

ONMCHIBATh MEXAHUYECKOE JBUKEHUE, HUCIIOIb3Ysl (PU3NUECKHE BETUUNHBI:
KOOpAWHATa, IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, Cuia,
UMITyJIbC ~ Te€la, KHHETHYeCKas  dJHEprusi, MOTEHUUalbHas  SHEprus,
MexaHu4ecKkass padoTa, MEXaHWYeCKas MOIIHOCTh; MPU OMHCAHUH MPABUIBHO
TPaKTOBaTh (DU3MUECKUN CMBICT UCHOJB3YEMBIX BEJIWYHH, UX O0O3HAUCHUS U
eIMHUIIBI, HAXOIUTH (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEITHUNHY
C IpyTUMH BEJIMYNHAMU;

ONKCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUA,
UCTIONBb3ysl (U3NYECKUE BEIMYMHBL: JABJICHHE Tra3a, TeMmIepaTypa, CpeaHss
KHUHETUYECKAsI SHEPrus Xa0THYECKOI0 JBHKCHUS MOJIEKYI,
CPEIHEKBaJpAaTHYHAsA CKOPOCTb MOJEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHS
sHeprus, paboTa rasza, KOIDPUIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO
JBUTATENsS; TPU ONUCAHWU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICTT
UCIIOJIb3YEMBbIX BEJIMYMH, UX OOO3HAYEHUS M €AUHULBI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMYMHY C IPYTUMHU BETMUMHAM;

ONMCBHIBATh  M3YYEHHBIE  DJJIEKTPUYECKHME  CBOMCTBA  BEUIECTBA U
AIIEKTPUYECKHE SBJIEHUS (MPOLIECCHI), HCMONb3Yys (PU3MUecKre BeIMUHHBI:
AEKTPUUYECKUM 3apsAJl, JEKTPUUECKOE M0JIE, HANPSKEHHOCTD TOJISA, IOTEHIIUAI,
pa3HOCTh TOTEHIMANOB; MPHU OMHCAHWU MPABUIBHO TPAKTOBATh (U3NYECKUUN
CMBICII HCIIOJNB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHULbI; YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTHMH
BEJMYMHAMU;

aHANIM3UpOBaTh  (PU3UYECKUME TMPOLECChl M  SBJICHHUA, HCHOJIb3YS
¢usnyeckue 3aKOHBI M MPHUHIMIBL: 3aKOH BceMupHoro tsarorenus, I, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW DHEPIUH, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULUU CHII, TPUHIIUI PAaBHOIIPaBUS
WHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIPHO-KUHETUYECKYID  TEOPHUIO
CTPOEHMS BELIECTBA, TA30BbIE 3aKOHBI, CBSA3b CPEIHEW KMHETUYECKOW DHEPTUH
TEIJIOBOTO JBHYKEHUS MOJIEKYJ ¢ a0COJIOTHOM TEMIEPATypOWd, NEPBBIM 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOro 3apsiaa, 3akoH KyioHa,
IpU 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAKEHUE U yCIIOBUA (IPpaHULIbI, 001aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIUMBI JCUCTBUS MAIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3iuyaTh YCIOBH MX O€30MaCHOTO MUCHOIb30BAHUS
B IIOBCEJIHEBHOM KU3HU;

BBITMOJHATh 3KCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UUYECKUX SBICHUN U
IIPOLIECCOB C HMCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, NPU ITOM
dopmynupoBath mnpoOieMy/3aiady M TUNOTE3Y Y4eOHOTOo O3KCIEPHUMEHTa,
coOMpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO O0OpYAOBAaHMS, IPOBOJUTH ONBIT U
(GbopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHsI (PU3UUYECKUX BEITHYMH,
OpU STOM BBIOMpPATh ONTHMAJIBHBIA CIOCOO W3MEPEHHS U HCIIOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN N3MEPEHHN;

UCCIIEIOBAaTh 3aBHCHUMOCTH MEXAy (PU3NYECKHUMHM BEJIUYMHAMHU C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOJYYECHHONW 3aBUCUMOCTH (DU3MUYECKUX BEIUYUH B
BUIe TaOnuil U TpaduKOB, AeTaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOroAaTh MmpaBmiia 6e30MacHOTO TPyia MpU MPOBEICHUHN HCCIEI0BAHUN
B paMKax y4eOHOro 3KCIEepHMEHTa, yu4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON
NESATENbHOCTH €  HCHOJB30BAHMEM  HU3MEPUTENIBHBIX  YCTPOMCTB U
1ab0paToOpHOro 00OpyAOBaAHUS;

pemate pacuéTHBIE 3aJayd C SIBHO 3aJaHHOM (PU3NYECKOW MOMAEIBIO,
UCIOJIb3Ysl (PU3NYECKHE 3aKOHBl M TNPUHLMIIBI, HA OCHOBE aHaJIW3a YCIOBUS
3aJaul BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACHATh (DU3MUECKUE BEITUYMHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, MPOBOJUTH Pacu€Thl M OLICHUBATH
pearbHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NUECKON BETHMUNHBL

pemarhb KauyeCTBEHHbIE 3a/1a4yu: BBICTPaNBAaTh JIOTUYECKU
HENPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C OMOPOM HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  Y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIi  IIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpPETallud W  NOPEICTaBIE€HUs y4eOHOM M HAyYHO-NOMYJISIPHOM
uH(poOpMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOITyYaeMyto HH(OPMALINIO;

OPUBOJUTH TMPUMEPHl BKIAJa POCCUUCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYXKAIOMIETO MHUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3UKE B TIOBCETHEBHOM KU3HU
g obecrieueHUs: 0O€30MacCHOCTH TpU  oOpamieHMH C nOpudbopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsSl U COOIIOAEHUS HOPM
HKOJIOTMYECKOr0 TIOBEJCHMS B OKPYXKAIOLLEH Cpee;

paboTaTh B TpYyIIE C BBIIOJHEHHEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAalMOHAIBHO PACHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JI€ATEIBHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJeKBaTHO
OLICHUBATh  BKJAaJ  KaXIOr0 W3 YYaCTHUKOB TIpyHOmnbl B  PELICHHE
paccMaTpuBaeMoi MpoOJIEMBL.

K xoniy oOyuenusa B 11 kJyacce mpeaMeTHbIE pe3yJibTaThl HaA 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh c(POPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

JI€MOHCTPHUPOBATh HA MPUMEPAX poJib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTH JIFOJAEH, LETOCTHOCTh U €IUHCTBO
duznyecKoil KapTUHBI MUPA,



YUUTBHIBaTh TPAHUIBI MPUMEHEHUS M3YUYCHHBIX (DU3HMUECKUX MOJEIeH:
TOYEUHBIA JJIEKTPUYECKUM 3apsl, JIyd CBETa, TOYEUYHBIM HCTOYHUK CBETA,
AlepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sipa NpU pElIeHUH
dusnyeckux 3anad;

pacro3HaBaTh (PU3MYECKHE SBJICHUS (MPOLECChl) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB OJJICKTPOJWHAMUKM U KBAaHTOBOM (HU3UKHU: 3JIEKTpUYECKAs
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa,
B3aUMOJICCTBHE  MAarHUTOB, JJEKTPOMArHWTHas  HMHAYKLMS, JIEUCTBHUE
MarHUTHOTO TMOJISI Ha NPOBOJHUK C TOKOM U JBIXKYLIMUCSA 3apsf,
3IIEKTPOMATrHUTHBIE KOJICOAHHSI W BOJIHBI, MPSAMOJIMHEWHOE PacCHpOCTpaHEHHUE
CBeTa, OTpaKeHHUe, MperomiieHne, naTepdepeHiys, uppakuns 1 TOITPU3ALIHS
cBeTa, aucnepcust cBeta, hotodnexrpuaeckuit ahdext (pororddexr), cBeToBOE
NaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOro CHEKTpa aromMa BOJOpOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOaKTUBHOCTB;

ONKCHIBATh M3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  MPOBOAMMOCTb  DPA3JIMYHBIX  Cpea) U
3IIEKTPOMATrHUTHBIC SIBJICHUS (IIPOLECCHI), UCTIONB3Ys (DU3HUECKUE BEIHMUMHBI:
AIIEKTPUUYECKUI 3apsifl, CUla TOKA, JIEKTPUUYECKOE HAIIPSIKEHUE, AIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUHAJIOB, 3JIEKTPOABWXKYILAsA cuja, padoTa
TOKa, WHAYKIUS MAarHUTHOTO Tons, cuina Awmmnepa, cuna JlopeHia,
UHIYKTUBHOCTh KATYLIKH, SHEPTUsl 3JIEKTPUYECKOIO M MAarHUTHOIO IOJIEH,
NEPHUOJ U YacTOTa KOJIeOaHUI B KOJIEOATEIIbHOM KOHTYpE, 3apsij U CHJIa TOKA B
IpoIecce TapMOHMYECKHUX  JJIGKTPOMArHUTHBIX  KosneOaHuil, (OKycHOe
pacCTOSIHME U ONTHYECKask CUJIAa JIMH3bI, IPYU ONMHMCAHUM MPABUIBHO TPAKTOBATh
($u3NYECKUl CMBICT HCIIOJIb3YEMbIX BEJIHYMH, MX OO03HAUCHHUS U EIMHMIIBI,
yKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3MUECKYI0 BEIUYHHY C
JOPYTUMU BEIUYHHAMY;

ONKCHIBATh H3YYEHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCHOIb3YS
¢usnyecKkue BEIUYUHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
JacToTa CBETa, PHEPTHsl W HUMITYJIbC (POTOHA, MEPUOJ MOIypacmaja, dHEprus
CBSI3M AaTOMHBIX fJ€p, MPH OMHCAHUM MPABWIBHO TPAKTOBaTh (PUIUUYECKUIA
CMBICII HCIIOJb3YEMBIX BEJIIMYMH, MX OOO3HAYEHUs] M E€JIMHHUILIBI, YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTHMH
BEJIMYMHAMM, BBIYUCIIATh 3HaYeHUE (PU3UUECKON BEIINYUHBI,

aHANIM3UpOBaTh  (DU3UYECKUE TMPOLECChl M  SBJIECHUA, HCHOJIb3YS
¢usnyeckue 3aKOHBI M MPUHIUNBL 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOTO U
NapaJyIeIbHOTO COEAMHEHMSI TPOBOJHMUKOB, 3aKkoH Jxoyns—JleHua, 3akoH
IIEKTPOMAarHUTHOM WHAYKIMH, 3aKOH MPSMOJMHENHOTO paclpOCTPaHEHHUS
CBETA, 3aKOHbl OTPAXEHHUS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YPAaBHEHHE
OunmrTeiiHa 11t porodddexTa, 3aK0OH COXpaHEHUsI YHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs DSJIEKTPUYECKOIO 3apsijia, 3aKOH COXPaHEHHUS
MacCOBOT'0 YMCIIA, TOCTYJIAaThl bopa, 3aK0H pajMOaKTUBHOIO pacnania, Mpu 3TOM
pa3nuyarh  CJIOBECHYHO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTHYECKOE
BBIPAKEHUE U yCIIOBUA (IPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpEeNeNsITh HANpaBIE€HWE BEKTOpa WHIAYKUWA MAarHUTHOIO  MOJIA
IIPOBOJHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOUTHh U OMHUCHIBATh M300pa)keHME, CO3/IaBaeMO€ IUIOCKHM 3€pKajoM,
TOHKOH JINH301;

BBITMOJHATh 3KCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UUYECKUX SBICHUN U
IPOLIECCOB C MCHOJB30BAHMEM NPSIMBIX U KOCBEHHBIX HW3MEPEHHI: IMIPU 3TOM
dopmynupoBath mnpoOiemy/3aiady M TUNOTE3Y Y4eOHOrOo JKCIEPHUMEHTa,



coOHpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO O0OpYAOBAaHMS, IPOBOJUTH ONBIT U
(GbOopMyIMpPOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSIMbIE M KOCBEHHbIE M3MEPEHMsI (PU3UUYECKUX BEITHYMH,
OpU 3TOM BBIOMpPATh ONTHMAJIBHBIA CIOCOO W3MEPEHHS U HCIIOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHN;

UCCIIEJIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HUCIHOJIb30BAHUEM
OpSIMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBAThH
pe3yJabTaThl MOJYYECHHON 3aBUCUMOCTH (DPU3UYECKUX BEIMYMH B BHJIE TAOIHIl U
rpaduKoB, JeIaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOroAaTh mpaBmiia OE30MacHOTO TPyia MpU MPOBEICHUHN HCCIEI0BAHUN
B paMKax y4eOHOro 3KCHEepHMEHTa, yu4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON
NESATENbHOCTH € HCHOJB30BAHMEM  HM3MEPUTENIBHBIX  YCTPOMCTB U
1ab0paToOpHOro 00OpyAOBaHUS;

pemate pacuéTHBIE 3aJa4d C SIBHO 3aJaHHOM (PU3NYECKOW MOMEIBIO,
UCIOJIb3Ysl (PU3NYECKHE 3aKOHBl M TMPUHLMIIBI, HA OCHOBE aHaJIW3a YCIOBUS
3aJaud BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACHATh (DU3MUECKHUE BEITUYMHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, MPOBOJUTH Pacu€Thl M OLICHUBATH
peanbHOCTD MOJIYYEHHOTO 3HAUCHUS (PU3NUECKON BETMUNHBL

pemarhb KauyeCTBEHHbIE 3a/1auu: BBICTPaNBAaTh JIOTUYECKU
HENPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C ONMOPOM HAa U3yUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWM  Y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIIMOHHBIE  TEXHOJOTMH  JUII  IIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpETallud W  NOPEICTaBIe€HUs y4eOHOM M HAyYHO-NOMYJISIPHOM
uH(popMalMy, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAILINIO;

OOBSICHATh TPHUHLMIIBI JCUCTBUA MAIlMH, MPUOOPOB U TEXHHUUECKUX
YCTPOMCTB, pasziuyaTh yCJIOBHS UX 0O€30MacHOr0  HWCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

OPUBOJUTH TMPUMEPHl BKIAJAa POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUUECKIE 3HAHUS N0 (PM3HUKE B TIOBCETHEBHOM KU3HU
g obecrieueHUs: 0O€30MacCHOCTH TpU  oOpamieHMH C mOpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsSl U COOIIOAEHUS HOPM
HKOJIOTMYECKOr0 TIOBEJCHMS B OKPYXKAIOLLEH Cpee;

paboTaTh B TpYyIIE C BBIIOJHEHHEM pAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIbl, PAalMOHAIBHO PACHpPENessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJeKBaTHO
OLICHUBATh  BKJAaJ  KaXJOr0 W3 YYaCTHUKOB TIpyNmnbl B  PEIICHHE
paccMaTpuBaeMoi MpoOJIEMBbL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHoBaHHe KoJunyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LM(pPOBbIE)
pa3jiejioB M TeM KonTpoJbhbie IIpakTHYeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NpOrpaMMsl padoThI padoThI
Paznen 1. PUSUKA U METO/JIbI HAYUHOI'O ITIO3HAHUSA
11 ®dusuKa 1 METOIbI 5 bubmuoreka [JOK
' HAay4YHOT'O MTO3HAHUSA https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jnamiia 7 https://m.edsoo.ru/7f41bf72
3aKOoHbI Bu6 1OK
nonmorexa
2.3 COXPAHCHITL B 6 ! I https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazaeny 18
Paznea 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMUHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPUHU




39 OCHOBBI 10 bubmuorexa [JOK
’ TEPMOAUHAMUKU https://m.edsoo.ru/7f41bf72
ArperaTHbie
13 COCTOSIHUSA 5 bubnuorexa [JOK
' BelecTBa. PazoBbie https://m.edsoo.ru/7f41bf72
TEPEXOIBI
Hroro no pazaeny 24

Pazpnen 4. JIEKTPOINHAMUKA

bu6mmoreka [JOK
41 UIeKTpOCTaTHKa 10 https://m.edsoo.ru/7f41bf72
[TocTosHHbBIIM
47 JIEKTPUYECKUIN TOK. 12 bubnmoreka [JOK
’ Toku B pa3auyHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KUIACC

HaumenoBanue

KoaudecTBO 9acoB

Ne JJIeKTpOHHbIe (HH(POBHIE)
Pa3eJIOB 1 TeEM Konrpoabubie IIpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE pecypchbl
NMporpaMmMbl padoTbI padoTbI
Paznen 1. DJIEKTPOJIUHAMUKA
MarunutHoe 1ose. Bu6 10K
HOJINOTEKA
L1 DIICKTPOMArHHTHAs 1 I 3 https:/m.edsoo.ru/7f41c97¢
WHYKUHS
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
MexaHU4JecKne U
2.1 3JIEKTPOMAarHUTHBIC 9 1 bubmorexa LOK
’ P https:/m.edsoo.ru/7f41c97¢
KoJIeOaHUs
Mexanuueckue u
2.2 SJIEKTPOMATHUTHLIE 5 1 bubmorexa LHOK
) p https://m.edsoo.ru/7f41c97¢c
BOJIHEI
bu6mmoreka [{OK
2.3 Onrmika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIELHATILHON
TEOpUU
OTHOCUTEJIbHOCTHU

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c¢




Hroro no paszneny 4

Pa3znean 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHThI KBAHTOBOM 6 but6mmoreka [JOK

’ OIITUKH https://m.edsoo.ru/7f41c¢97¢
but6mmoreka [{OK

4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41¢97¢
bub6mmorexa [JOK

4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny 15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

51 DNIeMEHTHI aCTPOHOMHUH . { bubnuorexa [JOK
' 1 acTpO(OU3UKU https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE
6.1 Oo6oOmaroree 4 bubmuoreka [JOK
' IIOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Wtoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoJunyecTBo 4yacoB DJIeKTPOHHbIE
; Hata nudpoBbie
n/ | Tema ypoka KonTposbHbIe IpakTHYecKne 5
0 Bcero paGoTHI paGorThI U3ydeHu st o0pa3oBaTe/bHbIE
pecypcsl
®dusnka — HaykKa o
npupoje. Hayunbsie MeTOIbI bubnmoreka [JOK
IIO3HAaHUA OKPYKAOIIEr0o ! https://m.edsoo.ru/ff0c32e2
Mupa
Ponw u mecto puzuku B
(dbopMupoBaHUU
COBPEMEHHOM HAYYHOU bubnmoreka [JOK
KapTUHBI MUpA, B I https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU
NEeATENbHOCTH JIFOIEH
MexaHnueckoe JBHKECHUE.
OTHOCHUTENBHOCTD
MEXAHUYECKOI'0 JIBUKEHUS. 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3508

[Iepemenienue, CKkOpoCTb,
YCKOpEHHUE
PaBHOMepHOE 1 bubmuoreka [IOK
MIPSIMOJIMHEMHOE IBUYKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE ) bub6nuoreka LIOK
MPSMOJIMHEHOE IBUKECHUE https://m.edsoo.ru/ff0c372¢e




CBOOOIHOE TafCHUE.

bu6mmoreka [JOK

6 Yckopenue cBOOOTHOTO
P s https://m.edsoo.ru/ff0c39cc
naJeHus
KpuBonuneiinoe nBuxeHueE.
7 JBrxeHne MaTepruaabHON bubmorera [JOK
p https://m.edsoo.ru/ff0c3ada
TOYKH MO OKPYKHOCTH
[TpuHIIUIT OTHOCUTENBHOCTH
2 lNanunes. MaepuuanbHble bubmuorexa [JOK
cucteMbl otcuera. [lepBbIit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna.
[TpunHuMn cynepno3uiuu
9 CI/E‘I Bto 0; 3a11)<0H brbmorexa OK
’ P https://m.edsoo.ru/ff0c3be8
Hrrotona mis
MaTepHAIbHON TOUYKHU
10 Tpernii 3axkon HeroToHa my1st bu6mmorexa [JOK
MaTE€PUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
1 Tsrorennsi. Crita TSHKECTH. bubmuoreka [JOK
[TepBast kocmuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3aKkoH bubnunoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
13 Cuna TpeHus. bubnmoreka [JOK

Koadduruent tpenwns.
Cuna conpoTHBIEHUS IIPU

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




JABMOKCHUU TCJIa B X KUJIKOCTH
W1y rase

HOCTyrIaTeJ'IBHOC u
BpalaTCJIbHOC JBUKCHUC
a0COJIFOTHO TBépI[Ol"O TCIAa.

bu6mmoreka [JOK

14 MowmenT cuibl. [liieuo https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIIOBHSI paBHOBECHS
TBEPAOIO TENa
Nmnynbc marepuanbHOU
TOYKH, CUCTEMBI

15 MaTepHaJIbHBIX TOYEK. bubnuoreka [IOK
Nmnynbe cuibl. 3akoH https://m.edsoo.ru/ff0c43d6
COXpaHEHUsI UMITyJIbCa.
PeakTuBHOE ABMKEHUE
PaboTa 1 MOIIIHOCTE CHJIBI.
Kunernueckas sneprus

16 MaTepHAIbHOI TOUKH. bubmorexa HOK

https://m.edsoo.ru/ff0c4502

Teopema 06 u3mMeneHun
KMHETHYECKON SHEpruu
[ToreHumansHas 3HEprus.
[ToTennmanbHas sHEPrus

17 yrpyro nepopMupoBaHHOM bubnuorexa [JOK
npyxuHsbl. [loreHunansuas https://m.edsoo.ru/ff0c461a
SHeprus Tena BOIu3u
MMOBEPXHOCTU 3EMIIH

18 ITorennuanbpHbIE U bu6mmoreka [JOK

HEIIOTCHIINAJIbHBIC CUJIBI.

https://m.edsoo.ru/ff0c478c




CBs13b palOTHI
HENOTEHIMAJIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
OHEPTUH CUCTEMBI TEl.
3aKOH COXpaHEHUS
MEXaHUYECKON YHEPIrUun

19

JlaGopaTopHnas pabota
«HccnenoBanue cBA3M
paboThI CUITBI C H3MEHEHHEM
MEXaHUYECKON IHEPIrun
TeJa Ha mpuMepe
pacTsHKEHUsT pE3UHOBOIO
KIyTa»

20

KoHnTtponbHas padoTa no
TeMe «KuHeMaTuka.
JnaaMuka. 3aKOHBI
COXpaHEHUSI B MEXAHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-
KHUHETHUYECKOUN TeOpuHu.
BpoyHoBcKoe nBUXKEHHE.

Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBH)KCHUS U
B3aMOJCHCTBHUS YaCTHII
BemiecTBa. Moaenu
CTPOEHUS Ta30B, KUIAKOCTEH
Y TBEPIBIX TEN




23

Macca monexy:n.
KonuuecTBo Bemiectna.
[TocrossuHas ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u eé€
n3mepenue. [lkana
temnepatyp Llenbcus

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHrne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoioTHas Temmneparypa
Kak Mepa CpeliHen
KMHETUYECKOW SHEPTruu
JIBHOKCHHS MOJICKYT.
YpaBHenue Menpeneena-
Knaneiipona

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmeroHa. ["a30BBIC
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCUMOCTH MCKIY
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

29

N3onporueccel B nacaabHOM
rase U ux rpaguueckoe
IIpeJICTaBICHNE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOAMHAMHUYECKOMN

bu6mmoreka [JOK




CUCTEMBI M CIIOCOOBI €&
u3Menenus. KonnuecTBo
TEIUIOTHI U padoTa.
BHyTpeHHsIs sHEpTUs
0JIHOATOMHOTO HJCAIbHOTO

https://m.edsoo.ru/ff0c5952

rasa
31 Bunn Temonepenauun bubmmorexa [IOK
A pea https://m.edsoo.ru/ff0c5¢36
VY neapHas TEINIOEMKOCTD
BemrecTsa. KomnuecTBo
32 TEIUIOTHI TIPU bubmotera [JOK
P https://m.edsoo.ru/ff0c5¢36
TerIonepeaye.
AnmabaTHBIN mporiiecc
[IepBrlii 3aK0H
13 TEPMOJAVHAMUKU U €r0 bubnuoreka LIOK
IIpUMEHEHUE K https://m.edsoo.ru/ff0cSefc
M30IpoIeccam
HeoOpaTtumocTs mmporeccoB
34 B I Hpo e. Bro og 3aK0H Bubmiorexa OK
PHpOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKHU
35 [Tpunmun nevicreust u KI1/] bu6mmoreka [IOK
TEIJIOBOM MAaIlINHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIT/{
37 DKosornyeckue npooIeMbl
TEIJIOOHEPTETUKU
38 O6o06maromuit ypok bubnmoreka [JOK




«MonexkynspHas pU3UKa.
OCHOBBI TEPMOTUHAMUKI

https://m.edsoo.ru/ff0c6938

KonTponbnas pabota no
TeMe «MoneKkynsapHast

bu6mmoreka [IOK

39
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKI
[TapooGpa3zoBanue u
40 KoHJeHcanus. cnapenue u bubmorexa [IOK
a oL P https://m.edsoo.ru/ff0c63b6
KHUIICHUE
AOcomoTHas 1
41 OTHOCHTEILHAS BJIIAXKHOCTh bubmorexa HOK
. https://m.edsoo.ru/ff0c64d8
Bo3yxa. HacelmeHHsIit map
TBépnoe Teno.
Kpucramnueckue u
amop(HbIe Tena.
42 AHHN30TpOIHS CBOMCTB bubmorexa HOK
p https://m.edsoo.ru/ff0c65f0
KpucTajuioB. Kugkue
kpucTasibl. CoBpeMEHHbIE
MaTepHuabl
IInaBnenue n
43 KpUCTAJIM3aLus. Y IenbHast bubmuoreka [IOK
TEMJIOTA TUIABJICHUS. https://m.eds00.ru/ff0c6708
CyOnumarust
44 VYpaBHEHUE TEMIOBOTO bubnmoreka [JOK
Oamanca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aus Tel. bu6mmoreka [JOK

DnekTpuyeckuid 3apsia. [[Ba




BUJIA DJIEKTPUUECKUX
3apsA70B

https://m.edsoo.ru/ff0c6bcc

HpOBO,I[HI/IKI/I, JUDJICKTPUKH
" TOJIYIIPOBOAHUKHU. 3akoH

bu6mmoreka [IOK

46
COXpaHEHUs https://m.edsoo.ru/ff0cébec
AIEKTPUUECKOTO 3apsiaa
B3aumoneiictBue 3apsioB.
47 3akoH Kynona. Toyeunsrit bubmorexa LOK
Y N https://m.edsoo.ru/ff0c6ced
ANEKTPUYCCKUI 3apsi]T
Hanpsioxk€anocTh
AIEKTPUIECKOTO TOJIA.
48 ITpuHIUNO cynepno3uuu buGnnorexa [IOK
pHHH ynep fl https://m.edsoo.ru/ff0c6df2
AMEKTPUIECKUX TOJIEH.
JInany HanpsHKEHHOCTH
Pabora cun
49 ANEKTPOCTATUYECKOTO TOJIS. bubnmoreka [JOK
ITotennuan. Pa3znocts https://m.edsoo.ru/ff0c6100
MMOTEHI[MAJIOB
[IpoBonHMKY 1
IUDIEKTPUKH B
50 JJIEK OST&TI/I‘-IGCKOM oJie buGnnorexa [IOK
P ' https://m.edsoo.ru/ff0c7018
Jmanektpudueckas
MIPOHMUIIAEMOCTD
51 DNeKTPOEMKOCTb. bubnmoreka [JOK
Konpaencarop https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD MJIOCKOTO bubnmoreka [JOK

KOHJEHcaTopa. JHeprus




3apAKCHHOTO KOHACHCATOPa

https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHnas pabota
"U3mepenne
AIEKTPOEMKOCTH
KOH/IeHcaTopa"

54

[TpuHIMn geicTBUS U
MPUMEHEHUE
KOHJICHCATOPOB,
KOMUPOBAJIBHOTO armapara,
CTPYWHOTO MpUHTEpA.
DnekTpocTaTHuecKas
3aIIMTa. 3a3eMJIeHIE
AIIEKTPONPUOOPOB

55

DJIEKTPUYECKHUI TOK,
YCIIOBUS €TO
CYILIECTBOBAHHSI.
[TocTostHubIN TOK. CHila
Toka. Hanpsixenue.
ConpoTuBiieHHE. 3aKOH
Oma ju1s1 yyacTka Lemnu

56

[TocnenoBarenbHOE,
napajuieIbHOe, CMEIIAaHHOE
COCJIMHEHHE MTPOBOIHUKOB.
JlaGopaTtopnas pabota
«M3yueHne cMenaHHOTo
COCIMHEHUSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Paborta 1 MOIITHOCTE

bu6mmoreka [IOK




AIEKTPUUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838

58

3axoH Oma U1l HOJTHOU
(3aMKHYTOM)
AIEKTPUYECKOMN LIETH.
KopoTkoe 3ambikaHue.
JlaGopaTopHnas pabota
«M3mepenune DJ1C
HMCTOYHUKA TOKA U €r0
BHYTpPEHHETO
COTIPOTUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAs
MPOBOANMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIOB
OT TEMIEPaTyPHI.
CBepXIpoBOJIUMOCTh

60

DNEeKTPUYECKUN TOK B
BakyyMme. CBolcCTBa
AIIEKTPOHHBIX MMYYKOB

61

[TonmympoBoOIHUKH, HX
coOCTBeHHAs U IPUMECHAas

npoBoauMocTh. CBOiCTBa p

—n-repexoa.
[TomynpoBOIHUKOBBIE
PUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B

bu6mmoreka [IOK




pacTBopax U pacriaBax
ANEKTPOIIUTOB.
DNEeKTPOIUTUYECKAS
JUCCOIUAIIHs. DIEKTPOIIU3

https://m.edsoo.ru/ff0c82ba

DJIEKTPUYECKUI TOK B
ra3zax. CaMOCTOSITeNIbHBIN U

bu6mmoreka [IOK

63
HEeCaMOCTOSATEIbHBIN https://m.edsoo.ru/ff0c84ae
pa3psa. Mounus. [1nazma
DNeKTpUYECKUE MPUOOPHI 1
YCTPOMCTBA U UX
64 MPaKTUYECKOE IIPUMEHEHHE bubmorexa HOK
p p ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKU
0€e30acHOCTH
65 O6o06maromuit ypok bubnmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrpomnbnas padora mo
TeMe «DJIEeKTPOCTATHKA.
66 [TocTossHHBIH bubmorexa HOK
. https://m.edsoo.ru/ff0c8a8a
3JeKTpuuecKuii Tok. Toku B
Pa3IIUYHBIX CPEIax»»
Pe3epBHEIil ypOK.
67 KOH"II") onLHzﬂp abora 110 bubmorexa LIOK
I: p " https://m.edsoo.ru/ff0c8c56
TeMe "DIeKTpoAMHAMHKA
Pe3epBHEIN YPOK.
P ypu bubnuoreka [JOK
68 O06o0maromuit ypok 1o

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢




OBIIEE KOJIMYECTBO YACOB
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11 KUIACC

KoamnuecTBO 9acoB DJIeKTPOHHbIE
Ne Hdara uugposeie
Tema ypoka KontposabHuble IlpakTHyeckue
n/n Bcero U3ydeHus o0pa3oBaTtejibHbIE
padoThI padoTbl
pecypcsl
IlocTostHHBIE MATHUTEI U KX
B3aHUMOJICHCTBUE.
i MarnutHoe mose. Bektop ) bubnuotexa [JOK
MarHUTHOW UHIYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHNM MarHUTHOM
WHAYKIAH
MaramuTHoe€ I10JIe
MIPOBOJIHUKA C TOKOM.
) Omsir Dpcrena 1 bubmuoreka [JOK
p N https://m.edsoo.ru/ff0c98fe
BzaumopeiicTBre
MIPOBOJTHUKOB C TOKOM
JlabopaTtopHnast pabota
3 «H3yuenne MaruiuTHOro 1 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0c98fe
TTOJISI KQTYIIIKH C TOKOMY
JlelicTBME MarHUTHOTO
TOJIsl Ha IPOBOJIHMK C
TokoM. Cuta Amriepa.
4 JlabopaTopHnas pabota 1 1 bubmorexa [IOK
patop p . https://m.edsoo.ru/ff0c9ac0
«Hccnenosanue nelcTBUS
MMOCTOSSHHOTO MarHuTa Ha
pPaMKy C TOKOM




JleficTBHE MAarHUTHOI'O

T0JIS1 HAa JBHKYILYIOCS

3apsHKEHHYIO YaCTHILY.

Cuna Jlopenna. Pabota
cunel JIopeHa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DeKTpoMarHuTHast
unaykuus. [ToTok BekTopa
MarHUTHOM HHYKITUH.
OJC unnykuuu. 3akoH
3JIEKTPOMArHUTHOMN
unayknuu Dapanes

JlaGopaTtopHnast pabota
«MccnenoBanue sBICHUS
AJIEKTPOMArHUTHOMN
WHTYKITUID

but6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. IJ1C
CaMOMHAYKIMHU. DHEPrus
MAarHUTHOTO TIOJISl KaTYIIKH
C TOKOM.
DJIEKTPOMarHuTHOE ToJie

but6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa u
WX IPUMEHEHHE:
MOCTOSTHHbIE MAarHUTHI,
3JEKTPOMArHHUTHI,
AJEKTPO/IBUTATENb,
YCKOPHUTEIN 3JI€MEHTAPHbBIX




YaCTHULl, UHAYKIUOHHAS
ne4yb

10

O6o0maromuii ypok
«MarHuTHoe 1oJe.
DJIeKTpOMarHuTHas
WUHYKLAS»

but6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KoHntponbhas padoTa mo
TeMe «MarauTHoe 1oJe.
DJIeKTpOMarHuTHas
WHITYKITHSDY

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHUE
KoJIeOaHwMsI.
l"apmonuyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX
koneOanwuii. [IpeBpamenue
SHEPIruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopHnast pabota
«Hccnenosanue
3aBUCUMOCTH TIEpHOJA
MaJIbIX KOJeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U
MAacchl Tpy3a»

14

KonebaTenbHbpIii KOHTYD.
CBoOoOgHbIE
3JIEKTPOMarHUTHBIC
Kone0aHus B HACATLHOM

but6mmoreka [JOK
https://m.edsoo0.ru/ff0cb820




Kose0aTeIbHOM KOHTYPE.
AHanorust Mexuay
MEXaHHUYECKUMH U
ANEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUHU B
U7eabHOM KOJIeOaTeThbHOM
KOHTYpe

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o
3aTyXamuX KoJIeOaHusIx.
BrinyxieHHbie
MeXaHNYECKHE KoJieOaHus.
Pe3onanc. Beiny:xneHnsie
3JE€KTPOMArHUTHBIE
KoJIeOaHus

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CuHycouaanbHbIN
MEPEMEHHBIH TOK.
MOomHOCTh EPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEHCTBYIOLLEE 3HAYEHUE
CHJIBI TOKA U HATIPSHKEHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[TpousBoacTBO, epenava u
nmoTpebIcHue
ANEKTPUIECKOM SHEPTUU




19

YerpoicTBo u
MIPAKTUYECKOE IPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeEMEeHHOro
TOKa, JIMHUH
3JIEKTpoIepeIay

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TTPH
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
HMCIIOIb30BAHUS
AJIEKTPOIHEPIUU B
MOBCETHEBHOM KU3HHU

21

MexaHn4ecKue BOJIHBI,
YCIIOBUS PacIIPOCTPAHEHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHEHHs U JUIMHA
BOJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0ccas4

22

3ByK. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTta
ToHa. TeMOp 3ByKa

but6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMarHuTHbIE
BOJIHBI, UX CBOMCTBA U
ckopocTs. IlIkana
3J€KTPOMATrHUTHBIX BOJIH

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

24

[IpuHIIMIIBI paTIHOCBS3U U
TeneBuaeHus. Pa3surue




CPEACTB CBS3H.
Pagnonokamust

Kontponbnas pabota

but6mmoreka [JOK

25
«Konebanus v BOJHB https://m.edsoo.ru/ff0cc618
[Ipsamonuneitnoe
pacmpocTpaHeHHE CBETa B
2% T — bubnuorexa [JOK
JIHOPOA . peae. https://m.edsoo.ru/ff0cd350
ToueuHblif HCTOUHUK CBETA.
Jlyd cBera
OtpaxeHue cBera. 3aKOHbI
7 OTpaXEHUS CBETA. bubmuorexa [JOK
[TocTpoenue n3oOpaxeHuit https://m.edsoo.ru/ff0cd4e0
B IJTOCKOM 3€pKalie
IIpenomiieHue ceera.
[TonHoe BHyTpeHHEE
28 otpaxenue. [IpenenbHbIn bubmmorexa HOK
P - b https://m.edsoo.ru/ff0cd7{6
YTOJI [IOJIHOTO BHYTPEHHETO
OTpaKEHUS
JlaGoparopnas pabota
29 «I/ISMI; eHI:/Ie H§Ka3aTen$1 bubmorexa HOK
p https://m.edsoo.ru/ff0cd67a
MIPEJIOMIICHUST CTEKIIa»
JInnsel. [loctpoenue
30 n300paKeHHI B JIMH3E. bubnuoreka [IOK
@opMya TOHKOU JTUH3BI. https://m.edsoo.ru/ff0cddle
VYBenu4eHue JTUH3bI
31 JlaGoparopHas pabota




«/cciemoBanue CBOUCTB
M300paXKeHHUH B TNH3AX)

Hucnepcust cBera.
CnoxHBI cocTaB 0eJIoro

32 cera. [[Ber. JlabopaTopHas
pabora «Habmonenue
JTUCIIEPCUU CBETa
WNHurepdepenuus ceera.

33 [[H(bplfiuiﬂ CBeTa. bubmorexa [IOK

. https://m.edsoo.ru/ff0ced22

JudpakironHas pemeTka

34 [TonepedHOCTh CBETOBBIX bubnnorexa [JOK
BoJiH. [lonsipusanus cBeta https://m.edsoo.ru/ff0ctf02e
OnTrueckue npudopsl U

35 YCTPOWCTBA U YCIOBUS UX
0€3011acHOr0 MPUMEHEHHS
['panuibl TPUMEHUMOCTH

36 KJIACCHYCCKON MEXaHUKH. bubnuoreka [JOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHHOCTH
OTHOCHUTENBHOCTh

37 OJIHOBPEMEHHOCTH. bu6muotexa [IOK
3ameJieHne BpEMEHU U https://m.edsoo.ru/ff0cta42
COKpAIllEHUE JITTUHBI

38 DHeprusi ¥ UMITyJIbC bubnmnoreka [JOK

PENATUBUCTCKOM YaCTHUIIBI.
CBs13p Macchl C SJHEPTUEN U

https://m.edsoo.ru/ff0cfc68




HUMITYJIbCOM. DHEPIHst
IIOKOSI

Kontponbhas pabota
«Ontuka. OCHOBBI

but6mmoreka [{OK

39
CIIEIMAIBHON TEOpUH https://m.edsoo.ru/ff0cf610
OTHOCUTEIBLHOCTH
®dotonbl. Dopmyna
40 [lnanka. OHeprus u bubmmorexa [TOK
) P https://m.edsoo.ru/ff0cfel6
UMIyIbC (OTOHA
OTKpBbITHE U HCCIIETOBAaHUE BuG 1OK
noImoTeKa
41 . A.
porospdexra. Omprrer https://m.edsoo.ru/ff0cffc4
I'. CroneroBa
3akonsl Gpotorddexra.
VYpaBHeHue DitHIITEHA
42 151 poTorpdexra bubmmorera [IOK
s ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpannna»
dhoTordekra
JaBnenne cBera. OMBITHI
43 I1. H. JleGenena. Bbubnuorexka [JOK
XuMH4eckoe IeliCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrsa u
MPaKTUYECKOe
44 MIPUMEHEHUE:!

(dboTodrIeMeHT, POTOTATIHK,
coJiHeyHas Oarapes,
CBETOIHO/I




Pemenue 3amay mo teme

45 «JJIeMEeHTHI KBAHTOBOH bubnnorexa [IOK
https://m.edsoo.ru/ff0d0302
OIITUKHY
Mogens aToma TomcoHa.
OnriTel Pesepdopaa mo
46 aCCESITHUIO api)acpTH bubmorexa [{OK
p e https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJeb
aroMa
bubmuoreka [JOK
47 I1 b
OCTyTIaThl bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u normioiieHue
OTOHOB IIPU IEPEXOJIE
48 S)TOMa co ioro y OBHA bubmmorexa [OK
A YI?' https://m.edsoo.ru/ff0d0afa
SHEpruu Ha apyroul. Buasl
CIEKTPOB
BonHoBbIE cBOMCTBA
yactuil. Bonnsl e bpoiis.
49 KopnyckynsapHo-BOJIHOBOKH bubmorexa [{OK
PIYCKYTAD https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIOHTaHHOE U
BBIHY>K/ICHHOE U3JTy4YEeHHE
OTtkpbITHE
paaroakTUBHOCTH. OTBITHI
50 Pesepdopna no bu6mmoreka [JOK
OIPEAEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOTO
W3IIyYEeHUS
51 CgoiictBa anbda-, 6era-,




raMma-us3JIydCHH.
Bnusuue PaaOaKTUBHOCTHU
Ha JXUBBIC OPraHU3MbI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30TombI.
Anbda-pacna.
DNEeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnyuenue

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B
anpe. SnepHble peakluu.
SnepHblit peakTop.
[Tpobnembl, epCreKTUBHI,
9KOJIOTUYECKUE ACTIEKThI
SIEPHOM SHEPrEeTUKH

butmmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJieMEHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA.
Metoabl HAOIIOICHHS U
perucrpanuu
3JI€MEHTAPHBIX YaCTHULI.
Kpyrusriii cron
«DyHIaMEHTaJIbHbIC
B3aMMO/ICHCTBHUSL.
EnuncTBO hmznyeckoit
KapTUHBI MUPay

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bupn 3Bé3qHOTO HEdA.
Co3Besnus, spKkue 3BE315bl,




IIJTaHCTBI, UX BUIHUMOC
JABHOKCHHC. ConneyHas
cucrema

56

Connue. Conneunas
aKTUBHOCTb. VICTOUHHK
sHeprun CoJHIa U 3BE3]

57

3BE3/11bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3]IBI
TJ1aBHOU
MIOCJIEI0BATEIbHOCTH.
BnyTtpennee ctpoeHue
3B€311. COBpEMEHHbIE
MPEACTABICHUS O
MPOUCXOKICHUH U
sBomtonun CoJiHIA U 3BE3]T

58

Muieunsii [1yte — Hama
lNanakTuka. [lonoxenue n
neuxeHne CosHia B
lNanakTuke. ["anakTuky.
UYeEpHble AbIpHI B sApax
raJlakKTUK

59

Bcenennas. Pa3oeranue
rajyiakTuk. Teopus
Bonsmoro B3phiBa.
PenukroBoe u3iyuyeHue.
MeraranakTuka

60

Hepemennsie nmpoGiembl




aCTPOHOMUU

61

KonrtponbHas pabora
«DNEMEHTBI aCTPOHOMUH U
acTpOopU3UKI»

62

O6o0maromuii ypok. Poib
(U3HUKHN U aCTPOHOMHH B
SKOHOMUUYECKOM,
TEXHOJIOTHYECKOH,
COLIMAJILHOM Y DTUYECKON
chepax neaTeIbHOCTH
YyesjoBeKa

63

O6o0maromuii ypok. Posib
1 MeCTO QU3UKH U
aCTPOHOMUHU B
COBPEMEHHOUN Hay4HOI
KapTHUHE MHpa

64

O6o0maromuii ypok. Posib
¢buznyeckoil Teopuu B
hopMHUpOBaHHUH
MIPEACTABICHUH O
(bu3nveckoit KapTHHE MUpa

65

O06o0mmaronuii ypox.
Mecro puznueckon
KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE




Pe3epBHbIit ypok.
66 Mar»uTtHoe 10Je€.

DneKkTpoMarHuTHas
WHTYKIHST

PesepBHblii ypok. OnTuka.
67 OcHOBBI crielMaJIbHON
TEOPUU OTHOCUTETHHOCTU

Pezepnbiit ypok. KBanToBast
¢buzuka. JneMeHTbI
aCTPOHOMUU U
acTpo(u3uKu

68

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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