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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o ¢u3uke 0a30BOro ypoOBHS Ha YPOBHE CpeAHEro oomero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHHM U TpeOOBaHMH K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Taxke ¢ yuéroM (denepanbHOM
paboueil mporpaMMbl BOCIUTAHUSI U KOHILETIUH TpernojaBanus yueOHoro npeamera «dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoir  @exnepanuu,  peaju3ylOUMX  OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

CopepxaHue porpaMMbl 1Mo (pU3KMKe HalpaBIeHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOydaromuxcs 10—11 kmaccoB mpu o0ydyeHuu ux ¢u3uke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESTEILHOCTHOTO Noaxoa. [Iporpamma o gpusmke cooTBETCTBYET TPeOOBAHUAM
OI'oC COO Kk MmIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
o0ydeHHs, a TaKKe yYUTHIBAET HEOOXOIMMOCTh pealiu3allid MEXIPEAMETHBIX CBs3eil (QU3UKU C
€CTECTBEHHO-HAYYHbIMU Y4€OHBIMU IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE L€ U3yYEHUS
¢u3uKN Ha ypOBHE CpEJHEro o0Imero oOpa3oBaHUs, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca
(bu3HKY: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 6a30BOM YpPOBHE).

[Tporpamma no (pus3mKe BKIIOYAET:

® [UIaHUpPYyEMbIE PE3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3yIbTAThI MO roJlaM O0yUYeHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®u3rka Kak Hayka 0 Haubosiee oOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KaueCTBE Y4eOHOTO
peIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBII BKJIAJ B CHCTEMY 3HAaHUN 00 OKpPYKAIOIEM MHpE.
[konapHBIN Kypc (PU3UKU — CUCTEMOOOPA3YIOUINH /17151 €CTECTBEHHO-HAYUYHbBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
6uonoruel, ¢puszndeckoil reorpaduei u actpoHomueil. Vcronb3oBaHue U aKTHUBHOE NMPUMEHEHHE
(¢u3NYeCKUX 3HAHUM ONpeeNseT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe
SHEPreTHKHU, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHUS HOBBIX MAaTe€pHalIOB C 3aJaHHBIMU
cBoOWcTBaMH U Ipyrux. M3ydyeHue GU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHHUE €CTECTBEHHO-
HaY4YHOH KapTUHBI MHUpa oOydaroummxcs, B (OPMHUPOBAHHE YMEHHM NPUMEHATh HAYYHBIH METO]
MO3HAHUS MPU BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEJOBaHUM.

B ocHoOBy kypca ¢u3MKu AJisi YPOBHS CPEIHETO OOIIETr0 OOpa30BaHUS TOJIOKEH Pl HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBISETCA JIOTUYECKH 3aBEPLIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCeX pa3fesioB (DHU3MKH, BKIIOYAET KAaK BOMPOCHl KJIACCHYECKOM, Tak U
COBPEMEHHOU (PHU3UKH.

Hoes eenepanuszayuu. B cooTBeTCTBUM ¢ Hell MaTepuan Kypca (HU3UKH OOBEAUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B Kypce sBisieTcss GOpMHUPOBAHUE MPEJICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuzanusi mpeanojiaraeT HCMOJIb30BaHUE T'YMaHUTapHOTO
noTeHIHana pU3NUECKod HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUSA (DU3HMKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonoi nanpasnrennocmu. Kypc $Gu3Mku npeanonaraeT 3HaKOMCTBO C IIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKxonoeusayuu peamusyercss TIOCPEACTBOM BBEICHHMS DIIEMEHTOB  COJEpKaHMUS,
NOCBALIEHHBIX SKOJIOTUYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C Pa3BUTHUEM
TEXHUKU U TEXHOJOTHH, a Takke 00CYXJeHHUsl MpoOjeM PalUOHAIBHOTO MPUPOAONOIb30BaHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>KHEBBIMH 3JI€MEHTaMHM Kypca (HU3UKM HAa YpPOBHE CpPEAHEro OO0IIero oO0pa3oBaHMS
ABISIOTCS  (pu3nueckue Tteopuu (popMupoBaHHE TMPENCTaBICHUH O CTPYKType IOCTPOCHUS
busnyeckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPHUPOJAE, TPaHMIAX MPUMEHUMOCTU TEOPHl, Uil OMHCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOIIECCOB).

CuCTeMHO-ITETPHOCTHBIN MOAXO0 B Kypce (PU3HKH peann3yercsi Mpexke BCero 3a CuéT
OpraHM3ali SKCIEPUMEHTAIBHON AesTeNbHOCTH oOydaromuxcs. s 6a3oBoro ypoBHsS Kypca
GU3MKKM — 3TO HCIIOJIb30BAHUE CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
1abopaTopHEIX paboT, KOTOphIE B TMporpamMme MO0 (QU3MKE OOBEIUHEHBI B OOIIMIA CITHCOK
YUYECHHUECKUX TPaKTHUECKUX padoT. BrieneHune B yKa3aHHOM MepedyHe JabopaTOpHBIX padoT,
MIPOBOAMMBIX ISl KOHTPOJISI U OLICHKH, OCYIIECTBIIAECTCS yYaCTHUKaMU 00pa30BaTeIbHOro Mpoliiecca
UCXOAs U3 OCOOEHHOCTEW TIJIAHUPOBAaHUS U OcHamleHus kabunera ¢usuku. I[lpu sTOM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIOIUMHCS YMEHHSIMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAHHUS 3aBHCUMOCTEH (U3MYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHue yaensieTcs pelieHnio pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom s
pacu€THBIX 3aJad NPUOPUTETOM SIBIISIOTCSA 3a7addl C SIBHO 3aJaHHOW (PU3MYECKOH MOJENbIOo,
MIO3BOJISIONINE TPUMEHSATh H3y4CHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3fiernia Kypca, Tak
U UHTETpUpYs 3HAHUS W3 Pa3HbIX pa3zenoB. (s KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (PU3MUYECKUX SIBJICHHUN U MPOLIECCOB B OKPYKAIOIICH JKU3HU,
TpeOyromue BeIoopa (Gu3ndeckoid MOICIH IS CUTYaIMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu GI'OC COO k mMaTepHAIbHO-TEXHUYECKOMY 00€CIIeUEHUI0
yueOHoro mpoiecca 0a30BbIii ypoBEHb Kypca (M3MKU HA YPOBHE CpeIHEro o0Iero oO0pa3oBaHUS
JIOJI’KEH U3Y4aThCs B YCIOBHSIX MPEIMETHOTO KaOMHeTa (PM3UKH WM B YCIOBHSIX HHTETPHUPOBAHHOTO
KaOMHeTa MPEIMETOB EeCTECTBEHHO-HAYYHOro IMKiIa. B kabuHere QU3UKK JODKHO OBITH
HeoOxoauMoe abopatopHoe 000pyI0BaHuE ISl BBIIIOJIHEHNS YKa3aHHBIX B Iporpamme 1o Gpusuke
YYEHHUECKUX MPAKTUYECKUX pabOT U JEMOHCTPALlMOHHOE 000pyI0BaHHUE.

JleMoHCTpamoHHOE  000pyznoBaHHE (OPMHUPYETCSs B  COOTBETCTBHUM C  IPUHIUIIOM
MUHHMAaJIbHON J1OCTaTOYHOCTH M OOECHeYMBaeT MOCTAHOBKY IEPEUMCIIEHHBIX B Mporpamme Mo
¢u3uKe KIIOYEBBIX JAEMOHCTpPAIMK JUISI HWCCIEIOBAaHHMS M3y4aeMbIX SBICHUH W IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 000py0BaHUE [T YYEHUUYECKHX MPaKTHUYECKUX paboT GopMupyercs B BHUJE
TEMaTUYECKUX KOMIIEKTOB M 00€CIeYnBaeTCs B pacy€Te 0THOT0 KOMIUIEKTA Ha JBYX 00yJaroIuXcs.
Temaruueckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpyNOBaHUS JOJKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIaOOpaTOpuil.

OCHOBHBIMU LIENISIMU U3Y4Y€HUsI GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCA:

e (opMupoOBaHHME HHTEpECA U CTPEMIICHUS 00YUYaAIOIIMXCS K HAYYHOMY M3Y4YEHHUIO TPUPO/IHI,

pa3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEACTABICHHA O HAydHOM MeETOJe TO3HaHusS U  (HOpPMHUpPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3Y4YE€HUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHH OOBACHATH SBICHUS C HCIIOJIb30BaHUEM (U3MUYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHue MpeICTaBICHHUH 0 posid PU3UKHU ISl PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne STHX Leied oOecreynBaeTcsl pelleHHeM CIEAYIONMX 3aJad B Ipolecce
M3YYeHUS Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIero 0Opa3oBaHHUS:

e [pUOOpEeTeHHEe CHUCTEMBl 3HAHMK 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TEOPHsIX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY, 3JEKTPOJMHAMHKY, KBAaHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;



e (opmupoBaHUE YMEHUI MPUMEHSITH TECOPETUUCCKHIE 3HAHUS JIs1 OOBSICHEHUS (PU3NUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB PELICHHS PA3IMYHBIX 33/1a4 C SIBHO 3aJJaHHON (PU3NYECKOI MOJIEIbIO,
3aJa4, MMOIpa3yMEBAIOLINX CAMOCTOSATENbHOE CO3aHe PU3NUECKON MOJEIH, aIeKBaTHOU
YCIIOBUSM 3aJ]auu;

e T[OHUMaHHE (PUIUYECKHMX OCHOB U TMPUHILMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

® OBJAJICHHE METOJaMH CAaMOCTOATEJIbHOTO IJIAHUPOBAHUS M MpoOBeleHUs (U3MUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAllui MH(OPMAIMH, OTPEACICHUS JOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3/IaHUE YCIOBUM Il Pa3BUTHUS YMEHUW MNPOEKTHO-KCCIIEIOBATEIBCKOW, TBOPYECKOMN
JESTEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE CpeIHEro oOIiero oobpazoBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemselii B nporpamme no (U3HKe MepeueHb J1aOOpaTOPHBIX U MPAKTUYECKUX PadboOT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNaeT BHIOOp MPOBEACHUS 1a00OPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX 0COOEHHOCTEH 00yUYaIOIINXCS.

COIEPKAHUE OBYYEHUSA

10 KUIACC

Pasznen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS

®usnka — Hayka o mnpupoxae. Hayunsle MeToasl IMO3HAHMS OKpyxaromero mupa. Poib
HKCIIEPUMEHTA 1 TEOPHH B IpOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue Qu3nueckux sBIeHUN U mporeccoB. Hayunbsle rumores3bl. dusnueckue
3aKOHBI ¥ TEOPUU. |'paHHIIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOPMUPOBAHHMU COBPEMEHHOM Hay4HOM KapTHUHBI MHpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOIECH.

Llemoncmpayuu

AHazorosble U IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUXKEHMs. CuctemMa OTCUETa.
Tpaexropus.

[TepemenieHne, CKOpPOCTh (CpelmHssE CKOPOCTh, MTHOBEHHAass CKOPOCTh) U YCKOpPECHHE
MaTepUalbHOM TOYKH, MX MPOEKIIMU HA OCH CHUCTeMbl KoopAauHaT. CIOKE€HHE NEepeMEIIeHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSIMOJIMHEWHOE MABWXKEHWE. ['paduKu 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOonHOe majeHue. Y CKopeHrue CBOOOTHOTO TaICHUS.

KpuBonuneliHoe nBuxeHue. J[BukeHre MaTepuaaibHOM TOUYKH 110 OKPYKHOCTH C MOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAsT CKOpOCTh. [leproa n yacTora oOparmieHus.
LleHTpOoCTpEMHUTEIILHOE YCKOPEHHUE.

TexHu4eckue yCTpOMCTBA U MPAKTHUUECKOE MPUMEHEHHUE: CIUIOMETp, ABUKEHUE CHAPSIOB,
LIEMTHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBaHre ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmkeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yCKopeHus CBOOOIHOTO MaACHHUS.

HamnpaBnenue cCKkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHHUS MEXAY NYTSAMH, MPOUAECHHBIMH TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHbIE IPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIIbHOW CKOPOCTBIO, PaBHOM
HYIIIO.

N3yuyenue ABUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHne ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocTu ['anunes. [lepBblil 3akon HproTona. MHepruanbHble CUCTEMBI
oTCY€Ta.

Macca tena. Cuna. [Ipunuun cyneprio3unuu cui. Bropoii 3akon HeroToHa 1151 MaTepuaibHOM
Touku. Tperunii 3akoH HploTOHA [U1s1 MaTepUanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (1mokosi, ckoibxkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHsI CKOJNbKEHUs U cuia TpeHus nokos. Kosdduument tpenus. Cuna coOnmpoTHBICHUS MpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[TocTynarenbHOE U BpalaTelbHOE ABUKEHNE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHTENBHO OCH BpauieHus. [lnedo cuibl. YciaoBus paBHOBECHS TBEPIOTO
Tena.

TexHu4yeckne yCTpPOMCTBA M TNPAKTUYECKOE NPUMEHEHUE: TMOAIIMIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIium.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJCHUH.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHHS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs: TBEpAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHue ABMKEHUS OpycKa MO HAKIIOHHOW TUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIMX B TMPYXKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbL COXPAHEHUA 8 MEXAHUKE

HNmnynsc mMaTepuanbHOW TOYKU (Tena), CUCTEMbl MaTEpUaIbHBIX TOYeK. MMmynbc cuiiel u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunetnueckast »Heprusi MarepuanbHOM Touku. Teopema 00 HM3MEHEHHMHM KHHETHYECKOH
SHEPIUH.

[TorenmmanpHas sHeprus. [loTeHnmanbHas HEPrus ynpyro AehOpMHPOBAHHOW IMPYKHUHBI.
[ToTeHnuanbHas SHEPTUS TeJNa BOIH3U TOBEPXHOCTH 3EMITH.



[ToreHunanbHble W HEMOTEHIUANbHbIE CHIbl. CBS3b pPabOTHl HEMOTEHIMAJIBHBIX CHJI C
U3MEHEHHEM MEXaHMUYECKOW PHEPTUU CUCTEMBI TeJ. 3aKOH COXPAaHEHUsI MEXaHHUECKOW YHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuyeckue YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMEp, MPYKUHHBINA
MUCTOJIET, IBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne abCONIOTHO HEYNPYroro yjaapa C TOMOILIbIO JIBYX OIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CUITBI C U3MEHEHHEM MEXaHWYECKOW HEPTrUu Teja Ha IMpuMepe
pacTsHKEHHS PE3HHOBOTO XKT'yTa.

Pasnen 3. Mousekyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUM U UX ONBITHOE OOOCHOBAHHE.
bpoynosckoe nBmxenue. Auddysus. Xapakrep NBUKEHUS U B3aMMOACHCTBHSI YaCTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX TEl U OOBSICHEHHE CBOMCTB BEHIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. Lllkana remneparyp Llenbcusi.

Mopnens uaeanpHoro rasza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KMHETHUUECKON TEOpHH
uiealbHOT0 raza. AGCOIIOTHAs TeMIIepaTypa Kak Mepa CpeHeld KNHEeTHUECKOW SHEPTUHU TETJIOBOTO
JnBKeHUs yactul rasa. lllkana remnepatyp KenbBuna. ['a30Bble 3akoHbI. Y paBHeHHEe MeHieneeBa—
Knaneiipona. 3akon lanpToHa. M3omponecchl B MACAJIbHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe npeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHu4ecKkne ycTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JMCKPETHOE CTPOEHME BellecTBa, (ororpaguu  MoIeKyn
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOYHOBCKOTO JBHYKEHUSI.

Mogens onbita IITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

Monenb, WuIoCTpupyoias Npupoay AaBlI€HUS ra3a Ha CTEHKH COoCya.

OnBbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30MpOoLECChI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OrnpezeneHre Macchl BO3IyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHI 00hEMa KOMHATHI,
JaBJICHUSI U TEMIEPATyphl BO3/1yXa B HEll.

HccnenoBanne 3aBUCUMOCTH MEXy lTapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucrteMa. BHYTpeHHsE SHEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl €€ u3MeHeHus. KomnuecTBo TeruioTsl U pabota. BHYTpeHHsIsI sHEprusi 0AHOATOMHOTO
UJEANBHOrO raza. Buapl Temonepeaauu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3IyYeHHUE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEIIOTH! IPU TEIIONEPEIAYE.

[Tonsitne 06 agunabarHoM mporecce. [lepBrlit 3akoH TepMoauHaMUKU. [I[pruMeHeHre epBoro
3aKOHa TEPMOJAMHAMUKH K H30MpoleccaM. ['paduueckast uHTEeprIpeTaus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.



TennoBeie MamuHbL. [IpUHITUIIBEI ACHUCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus >HEPTUH B
TeroBbIX MamuHax. Koagdunment nonesnoro neiicreus temnooit Mammubl. [ukn KapHo u ero
KOX((UIMEHT MOJE3HOTO JEHCTBHS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOYHEPTETHKH.

TexHUYEeCKHEe YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUTATEIh BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJOAMJIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTUH TeJa IPU COBEPILICHUH PadOThI: BBUIET MPOOKU U3 OYTHUIKH
IOJ JEHCTBMEM C)KaTOro BO3/yXa, HarpeBaHue H(upa B JATYHHOH TpyOKe IyTEM TpeHUs
(BUICOIEMOHCTpPALIHS ).

M3MeHeHne BHYTPEHHEHN dHepruu (TemMnepaTypsl) Tejla Ipy TEIUIonepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanua ¢ewjecmea. Pazogvie nepexoovl

[TapooOpazoBanue n konaeHcauus. Mcnapenue u kuneHue. AGCOMIOTHAsE U OTHOCUTENbHAs
BJIQXKHOCTh BO3Jyxa. HacellieHHbl map. YaenpHas TerwioTa napooOpazoBaHMs. 3aBHUCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépmoe teno. Kpucrammuueckue u amopdHbie Tena. AHM30TPONHS CBONCTB KPUCTAJUIOB.

Kunkue kpuctamisl. CoBpeMeHHbIe MaTepuaisl. [InaBnenne u Kkpuctau3anus. Y aenbHas TerioTa
riasnenus. CyOaumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TUIPOMETP M IICUXPOMETD,

KaJIOPUMETP, TEXHOJIOTUU IMOJTYUCHUSA COBPCMCHHBIX MATCPHUAIIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmtoienue HarpeBaHus ¥ MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JIleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. Dnexmpocmamuka

DnekTpu3zanus Tea. DIeKTpudYecKuid 3apsia. JBa Buaa snexrpuueckux 3apsaoB. [IpoBogHuky,
JUAJIEKTPUKU U MTOIYIPOBOIHUKH. 3aKOH COXPAaHEHUSI SIIEKTPUUECKOTO 3aps/ia.

B3aunmoneiictue 3apsaaoB. 3akoH Kynona. ToueuHbIi 31eKTpUUECKUN 3apsi. DIEKTPUIECKOE
nosie. Hampsok€HHOCTH 3JeKTpUYecKoro moiisd. [IpuHIMN Cynepno3unuy 3JIEKTPUIECKUX TTOJICH.
JIuHuy HanpsSKEHHOCTH SJEKTPUUYECKOTO MO,

PaGora cun snekrpocraruueckoro modis. [lorenmnuan. Paznocts nmorennuanos. [IpoBogHuKY 1
JUAJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJ€e. J(nanekTpuyeckas NpoOHUIAEMOCTb.

OnekTpoéMKocTh. KoHzmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEprus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPONnpHOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.



B3auMopeiicTBuEe HaAIEKTPU30BAaHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTD EKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIAAU IJIACTHH, PACCTOSHUS
MEXIY HUMH U JTU3JIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmosannwlit nekmpuueckuil mok. Toku 6 pa3iuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHMS AJIEKTPUUECKOT0 ToKa. McTounnku Toka. Cuia
ToKa. [IoCTOSIHHBIH TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DNEKTPUUECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTUBIEHME BemecTBa. IlocienosarensHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE POBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAasl CUJIa U BHYTPEHHEE COIPOTUBICHUE MCTOYHMKA TOKAa. 3akoH Oma Juis
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAIIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT
teMriepaTypbl. CBepXIIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBoHuku. CoOCTBEHHAs U MPUMECHAsI IPOBOJAUMOCTb MOJYNIPOBOIHUKOB. CBOMCTBa
p—n-niepexona. [ToaynpoBOAHIUKOBBIE TPUOOPHI.

ONEeKTPUYECKUII TOK B pacTBOpaXx WU paciilaBax »3JIEKTPOJIUTOB. IEKTPOIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIH M HECAMOCTOSATENbHBIN pa3psala. MonHus.
ITna3zma.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: aMIepMETpP, BOIBTMETP, PEOCTAT,
MCTOYHUKH TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, STEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUSI, BAKYYMHBIH JHOJ, TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIN IO,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCUMOCTh COTIPOTHBIICHHUS I[UJIWHIPHYECKUX MPOBOJHUKOB OT JJIMHBI, IIIOIIAIA
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[IpsiMmoe wu3MepeHue HSIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHE TajlbBAHUYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenune 3neKTpoABMKYIIEH CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Hab6nronenue anexrponusa.

MexnpeaMeTHbIe CBS3H



N3ydyenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € y4ETOM
COZIePIKATEIbHBIX MEKIPEIMETHBIX CBSI3CH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHUH, reorpaduun
U TEXHOJIOTHH.

Medicnpeomemmvle nonsimus, CBI3aHHBIE C U3Y4EHUEM METO/I0B HAYYHOT'O TIO3HAHMUS: SIBJICHUE,
HayuHbIi (akT, rumoresa, (usnyeckas BeNMYMHA, 3aKOH, TEOpHUs, HAONIOJICHHE, SKCIEPHMEHT,
MOJICIIMPOBAaHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl YpaBHEHHH, THeHass QyHKIUs, napabona, runepooa, ux
rpagKu M CBOKMCTBA, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUHU HA OCH KOOP/NHAT, CII0KEHHE
BEKTOPOB.

buonoeusn: mexanmdeckoe IBMKEHHE B JKHMBOHM mpupone, auddysus, ocMOC, TEII00OMEH
KHMBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEIUIOBOE PAaBHOBECHE), JCKTPHUCCKHE SBICHUS B
’KUBOU TIpUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJISIpHAsi Macca, TeIUIOBBIE CBOMCTBA TBEPABIX TEJN, JKUAKOCTEH U Ta30B, NEKTPHUUECKUE CBOWCTBA
METAIJIOB, AIEKTPOIUTHYECKAs TUCCOLMAIIHS, TaIbBAaHHUKA.

leoepagpus: BnaXHOCTH BO3/yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE TBM)KEHUH C HMCIOJIH30BAaHHEM MEXAaHH3MOB, yUYET TPEHUS B
TEXHUKE, MOJAUIMITHUKHU, UCTIOJIH30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET
U JIpyTue), ABHTaTeN]b BHYTPEHHETO CropaHMs, MapoBas TypOWHA, OBITOBOM XOJIOJMIBHHUK,
KOHJUIIMOHEP, TEXHOJIOTUH TTOJy4SHUSI COBPEMEHHBIX MaTepPHaIoB, B TOM YHCIIC HAHOMATepHaJOB,
U HAHOTEXHOJOTHH, ODJEKTPOCTATHYECKasi 3allluTa, 3a3eMJIEHHE JJEKTPOIPHOOPOB, KCEPOKC,
CTpYWHBI TIPUHTEP, JJIEKTPOHATPEBATEIbHBIE TPUOOPHI, SJIEKTPOOCBETHTENBHBIE TMPHOOPHI,
raJbBaHUKa.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuThl. B3anMozaelcTBHe OCTOSIHHBIX MarHUTOB. MarHutHoe nose. Bekrop
MarHuTHOM MHAYKIMH. [[prHINN cynepno3uuuym MarHuTHBIX MoJiel. JIMHUM MarHuTHOM MHIYKIIMH.
KapTuna nuHuii MAarHUTHOM MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe Moje NpOBOAHMKA C TOKOM. KapTWHa NMHMHM WHAYKUMHM MarHUTHOTO IIOJIS
JUIMHHOTO IIPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJAHMKA, KATYIIKU ¢ TOKOM. OnBIT
Opcrena. BzaumoaencTeue NpoBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna JlopeHua, e€ MOaysb U HanpasieHUE. J|BUKeHUE 3apsHKEHHOM YacTULIBI B OTHOPOJHOM
MarHuTHOM rnose. PaGora cuisl Jlopenia.

SIBneHne SNEKTPOMarHWUTHOM MHAYKUMU. [IOTOK BEeKTOpa MarHUTHOM  HWHAYKIIUH.
DIIEKTPOABMKYILAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe nanekTpudeckoe nojsie. OJIEKTPOABMKYIIAS CHJIAa HHAYKIHH B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenua.

NHayKTHBHOCTB. SIBICHNE CAMOMHIAYKIIMHU. DJIEKTPOABHIKYILAS CHUJIA CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIeE.

TexHHYeCKHe yCTpOMCTBA M  IPAKTHYECKOE IPUMEHEHHME: IIOCTOSIHHBIE MArHUTHI,
JJIEKTPOMAarHUTBI, JIIEKTPOABUIaTENb, YCKOPUTEIIN HIEMEHTAPHbBIX YaCTHL], HMHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT OpcTena.



OTKJIOHEHHE NEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIUY MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno JleHnna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKLIMH OT CKOPOCTH M3MEHEHHS MAarHUTHOIO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO NOJIsI KaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOomHble MexaHWdeckue KkojeOaHus. ['apMoHHMUecKue
konebanus. Ilepwon, wdactora, ammumrtyga u  ¢asza konebanuii. [lpyXMHHBIH MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE rapMOHUYECKUX KosiebaHnuil. [IpeBpalienue sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii  koHTYyp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KOJEOAHHS B UACATHHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUSI MEKIY MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMs YHEPTUU B MJI€alIbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBieHne o 3aTyXaroUMX KosieOaHMAX. BBIHYXJEHHblE MeXaHMYEeCKHe KoJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.

[Tlepemennbiii Toxk. CHHycOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOI0 TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. IIpousBoacTBo, mnepenadya M MOTPeOJICHHE HJIEKTPUUYECKOW HHEPTHUU.
OKOJIOTUYECKME PHUCKM IIPU TPOU3BOACTBE JJIEKTpodHepruu. KynbTypa HCHOIB30BaHUA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: MIEKTPUUECKUI 3BOHOK, T€HEPaTOp
NIEPEMEHHOT0 TOKA, IMHUHU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KosieOaTelbHON cHUCTEMBl (MPYKUHHBIM WM MaTeMaTHUYeCKun
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pezonanca.

CBOOO/IHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAlpsDKEHWsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHC mpu mOCIENOBAaTEIIBHOM COEAVMHEHMM PE3UCTOpA, KaTyHIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb IMHUY 37IEKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBaHue 3aBUCHMOCTH NEpUOJIa MalbIX KOJeOaHUI rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue NepeMEHHOI0 TOKA B LIENIN U3 TIOCIIEI0BATEILHO COEAMHEHHBIX KOHIAEHCATOPA,
KaTyIIKH U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE G0JIHbL

Mexanuueckue BOJHBI, yciioBUs pacripoctpanenus. [lepuoa. CkopocTb pacnpocTpaHEHUs U
JUTMHA BOJIHEL. [lomepednsie u mpoaoiabHbIe BOJMHBL MHTEphepeHnns u qudpakius MeXaHUuIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIYYEHUs AJICKTPOMATHUTHBIX BOJH. B3aumuas
opueHrtanus BekTopoB E, B, V B snexkrpomaruutHoi BojiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHe,  MpeJIOMJICHHEe,  moysApu3auus,  Audpaknus,  uHTepdepenuus.  CKOpoOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 371eKTPOMAarHUTHBIX BOJH. [[puMeHEHNE AJICKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIIBTPa3BYKOBas JUArHOCTUKA B TEXHUKE U MEIUIIMHE, paJiap, PAIUONPUEMHUK, TEICBU30D, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

HabGmronenue otpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4ECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGuroieHne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUIUTYAON ¥ YaCTOTON KOJICOAHHIA.

HccnenoBanue CBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, MPEIOMIICHUE, MOISpPU3aIs,
Tudpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsimonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n300pakeHuil B TNIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOHBI MPEJTOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTellb MPETOMIICHHUS.
ITonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroy MoJaHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

Cobuparoiue 1 paccenBaroye JuH3bl. ToHkas MuH3a. POKYCHOE pacCTOSHUE U ONTUYECKAsI
cuI1a TOHKO#M TuH3bL. [TocTpoeHne n300pakeHui B COOMPAIOIINX U pacCeUBAIOIINX JTHH3aX. DopMmyna
TOHKOM JIMH3BbI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

Bonnoas ontuka. MaTepdepennus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOACHUS
MaKCHMyYMOB U MHUHHMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceeta. JudpaknnonHas pemeéTka. Y CIoBUe HAOIIOACHUS TIIaBHBIX MAaKCUMYMOB
NP TIAJICHUM MOHOXPOMAaTHYECKOTO CBETA Ha JU(DPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHUYECKHE YCTPOHCTBA W TIPAKTHUYECKOE MPUMEHEHHE: OYKH, Jiyma, (oToammapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AW(pakuroHHAas peméTka,
MOJISIPOU.

Jlemoncmpayuu

[IpsiMmonuHeitHOe pacnpocTpaHEeHue, OTpakeHHWe U IpesnoMiieHue cBera. OnTudeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.



Hab6nronenue natepdepeHIinm ceera.

Habmonenue nugpakiuu cera.

HabGnronenue qucnepcuu certa.

[TomryueHue criekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKIMOHHON PEHIETKH.
HaOGnronenue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI crienMAJILHOM TEOPHUH OTHOCHTEJILHOCTH
['paHunbl MPUMEHMMOCTH KJaccuueckoil MexaHuku. lloctynaTtsl cnenuanbHOM Teopuun
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTb  MOJYJII CKOPOCTH CBeTa B  BaKyyMe, MPUHIIMII
OTHOCHUTEJIBHOCTH DHHIITENHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAIIICHUE JJIMHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®otonbl. @opmyna [lnanka cBs3u SHeprur (HOTOHA C €r0 YACTOTOW. DHEPrus U MMITYJIbC
dboToHa.

OtxkpeiTe u uccaenoanue pororpdexta. Onbitel A. I'. Croneroa. 3akoHbl GoTodpdekra.
VYpaBuenue DiiHmreitHa 11 pororddexta. «KpacHas rpannna» Gororddexra.

JlaBnenue ceta. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue YCTpOHCTBA M TpPAKTUYECKOE IpUMEHEeHHe: (OTo3IeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Llemoncmpayuu

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroauos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdhopaa o paccesauro o -uactuil. [Imanerapras Moaensb
atoma. [loctynarel bopa. M3nyuenue u nornouieHne oTOHOB MPH Iepexo/ie aTOMa € OTHOTO YPOBHS
SHEpruu Ha Apyroil. Buasl cnekTpoB. CriekTp ypOBHEN SHEPIUHM aTOMa BOJOPO/aA.

BosHoBbIE cBoicTBA yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyuEHHE.

TexHuueckue yCTpOHCTBA M  IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBI  aHaIu3
(ciekTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnpens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po



OKCHEepUMEHTHI, TOKA3bIBAIOUINE CIOKHOCTh CTpOoeHUus sjipa. OTKpbITHE PaOaKTUBHOCTH.
OmnbiTel Pesepdopna mo ompenencHUIo COCTaBa pajAMOaKTHBHOrO u3inydeHus. CBoiictBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpbITHE NTPOTOHA M HelTpoHa. HykinoHHas moxaens siapa IeizenOepra—lBanenko. 3apsin
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBI M TO3UTPOHHBIM Oera-pacman. ['amma-usnmydenue. 3aKOH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SAnepusie peakiuu. [lenenue u cuHTE3 A1€p.

SAnepnelii peaktop. TepmosaepHblil cunTe3. [Ipodaemsbl ¥ IepCHEKTUBEI AEPHON SHEPTETUKU.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHON SHEPTreTHKU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpPOHCTBAa M IPAKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMUHU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYCHUE aCTPOHOMHUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. MicTounuk sHeprum CosiHIa U 3BE31. 3BE3/bI, NX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMma «CHEKTpPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3NBI  TJIABHOM
MOCNIEI0BATENbHOCTU.  3aBUCHMOCTh ~ «Macca —  CBETHMMOCTb»  Jis  3BE3J  IJIaBHOU
IOCJIEA0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE37. (COBpEMEHHbIE IPEACTABIECHUA O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTalnbl XKU3HU 3BE3 L.

Mnrneunsiii [Iyte — Hama [Manaktuka. [Tonoxxenne u aBmxenue Connna B ['amaktuke. Tums
rajlakTuk. PajmoranakTiuky U kBazapel. YEpHBIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacumupenue Bceenennoif. 3akon XaO6ma. PazGeranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsmyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmonenus HeBOOpYKEHHBIM TJ1a30M C MCIIOJIb30BAaHHEM KOMITbIOTEPHBIX MPUIIOKEHUHN IS
orpezeNieHus] TOJOKEeHUSI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3ZHS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpeHUE

Ponb ¢u3uKK 1 aCTPOHOMHUHU B SKOHOMHUUYECKOU, TEXHOJIOTUUECKON, COITUATBHON U A THYECKOU
cdepax IesTEIbHOCTH YeJIOBeKa, poJib M MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4dHOI
KapTUHE MUpPa, PoJib (PU3NYECKOI TeopuH B (POPMUPOBAHUU NPEACTABICHUN O PU3UYECKOM KapTHHE
MHUpa, MECTO (pU3MyYecCKOW KapTHUHBI MUpPa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYWHBIX
MPEJCTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H



N3ydyenne kypca ¢usmku 06a30BOoro ypoBHs B 11 Kjacce oOCYIIECTBISIETCS € y4ETOM
CoJiepKaTeIbHBIX MEXKIIPEJAMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu
U TCXHOJIOI'uu.

Mesicnpeomemuule noHAmMuUsl, CBSI3aHHBIE C U3yYEHUEM METOIOB HAyYHOT'O TIO3HAHMUSL: SIBJICHHE,
HayyHbId (akT, runoresa, (u3MuUecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, HKCIECPUMEHT,
MOJIEJIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMBbl YpaBHEHHH, TPUTOHOMETpPUYECKHE (YHKIUH: CHHYC,
KOCHHYC, TAH€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIINH
HAa OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, IPOU3BOJHBIC SJIEMEHTApHBIX (YHKIUH, MpPU3HAKU
o00Us TPEYTOJIbHUKOB, OTPEACTICHNE TUIOMIAAN TUIOCKUX GUTyp B 00BbEMa Tell.

buonoeusn: snekTpudeckue sIBICHUS B )KUBOW MpPUPOE, KoyeOaTenbHbIe JBIKEHUS B KUBOU
MPUPOJE, ONITUYECKHE SIBJICHUS B KUBOM IPUPOAE, NCHCTBUE paAralliy Ha )KMUBbIE OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTYpa TBEPIBIX T€Jl, MEXaHU3MBI
00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eocpaghua: MarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX PyA, (POTOCHEMKA 3EMHOMN
MOBEPXHOCTHU, IPEICKAZAHNE 3EMIIETPICECHUII.

Texnonozus: JTWHUU HIIEKTpOIEpeAayd, T'€HEepaTop NEPEMEHHOI0 TOKa, 3JIEKTPOJBUraTelb,
UHAYKIMOHHAs Ie4b, pajgap, paguolNpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoeHue yqe6H0r0 nmpeameTa «Du3uKa» Ha YpOBHE CpCOAHETO O6H.I€l"0 O6pa30BaHI/I$I
(6830BLII>1 ypOBeHB) JOJI’KHO o0ecneyuThb JOCTUIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, METAIIPCAMCETHBIX
U MPpCAMETHBIX O6p330BaTeJ'IBHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJibTaThl OCBOEHUS yueOHoro mnpeamera «®Pu3HMKa» JOJKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCsl PYKOBOACTBOBAaTbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3HULIKEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM LIEHHOCTSIM POCCHIICKOr0 00IIeCTBa, pacCUIMpEeHNE )KU3HEHHOTO
OTIbITA U OMBITA JESATENILHOCTHU B MPOLIECCE pPeau3allii OCHOBHBIX HANpaBJICHUI BOCIUTATEIbHON
JESATEIILHOCTH, B TOM UHUCIIE B YACTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH IPAXKTAHCKON MO3UILIUN 00YyJaroIerocsi Kak akTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHATHE TPaJUIMOHHBIX OOIIEUENIOBEUECKUX TI'yMAaHUCTUYECKHX U JIEMOKPAaTHUECKUX
IIGHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JESITEIbHOCTh B MHTEpPEcax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHUE B3aUMOCHCTBOBATD C COIIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH € MX (DYHKIHUAMHU
Y Ha3HA4YEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCY1apCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 00y1acTu (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHHUS;



CIOCOOHOCTh OLIEHUBATh CHUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYICh Ha
MOpPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCIIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYMBOIO Oy IylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3InIHbIM chepaM npodecCHOHATBHOMN IEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
Gu3MKOl W TEXHHKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BBHIOOP Oynymed mnpodeccuu u
pean30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHHIO W caMOOOpa3oBaHHWIO B 00JacTH (pU3MKK HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

C(OPMUPOBAHHOCTh IKOJIOTHUECKOM KYJIbTYpPhl, OCO3HaHHE TJIO0AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE 3HAHHMS IICIICH
YCTOMYUBOTO Pa3BUTHS YEIIOBEUCCTBA;

paclIMPEHUE OIbITa JACATSIBHOCTH YKOJOTMYESCKONM HAPABICHHOCTH HA OCHOBE MMCIOLIHXCSI
3HaHU# 110 PU3HKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKoil HayKu;

OCO3HAHUE [IEHHOCTH HAyYHOW JEATCIbHOCTH, TOTOBHOCTH B IMPOIECCe M3YYCHUS (H3HKU
OCYIIECTBIISATH MPOSKTHYIO U HCCIEA0BATENbCKYIO NESTEIbHOCTh HHANBUIYAIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS
Ba3oBble joruyeckue AeicTBuUs:
CaMOCTOSITENNbHO (OpPMYIMpPOBAaTh M aKTyalM3UpOBaTh MpobleMy, paccMaTpuBaTh &
BCECTOPOHHE;
OTIPEICIIATH SN JeATSIILHOCTH, 33]IaBaTh TApaMETPhl M KPUTEPUH UX TOCTHKCHUS,
BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX (PU3NUCCKUX SBIICHUSX;
pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI C YIETOM aHAM3a UMEIOIIUXCS MaTepUaIbHBIX H
HEeMaTepUaTbHBIX PECYpPCOB;
BHOCHTh KOPPEKTHUBBI B JICATECIHHOCTH, OIICHHBATh COOTBETCTBHE pE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;
KOOPJAMHHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSIX peajbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Ba3oBble uccienoBareibCcKue 1eCTBUS:
BJIQ/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUECKOIN HAYKH;
BIIQJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKOW U TPOCKTHOW MAESITENbHOCTH B 001acTH
(GU3UKH, CITIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TMOWMCKY METOJNIOB PEIICHHS 3a/1ad
(GU3NIECKOTO CoepKaHMs, MPUMEHEHHUIO Pa3JIMNYHBIX METO/IOB TIO3HAHMS,
BIIQJICTh BHUJAMHU JICATEIHHOCTH TIO TMOJIYYEHHIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIHH,
peoOpa3OBaHUIO0 U MIPUMEHEHUIO B PA3NIUYHBIX YU4EOHBIX CHUTYAIUSIX, B TOM YHCIE MPH CO3JIaHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH;



BBISIBJIATH MPUYMHHO-CIICICTBEHHBIC CBSI3M U aKTYaJM3UPOBATH 3a]a4y, BBIIBUTATh TUIIOTE3Y
e peleHus, HaXOJUTh apryMEHTHI JJIsl JOKa3aTeNbCTBA CBOUX YTBEPXKICHUH, 3a/1aBaTh MMapaMeTphbl
U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOIYYCHHBIE B XOJI€ PELICHUS 3aa4H Pe3yIbTaThl, KPDUTUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33J]auM B 00pPa30BATEIBHON NEATEIBHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JIaBaTh OIICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00JIaCTh )KU3HEICSTEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC UJEH, IPEJIaraTb OPUTHHAIBHBIC TOXOAbI M PELICHHUS;

CTaBUTH NIPOOJIEMBI M 33]Ja4H, JOIYCKAIOLINE aIbTEPHATHBHBIC PEIICHHS.

PatGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH TOJyYeHUS WHPOpManuu (PU3NYECKOTO COJCPXKAHUS W3 HCTOUYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYILECTBIISATh TOUCK, aHATIN3, CACTEMATH3AIHUIO U HHTEPIPETALIUIO
UH(OpPMAIIMU Pa3IUYHBIX BUAOB U (POPM IIPEACTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpPMAIINY;

UCTIOJIB30BaTh CPEICTBA MHPOPMALMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3a/Ja4 C COOJIOACHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, PECYpCOCOepEKEHUS, TPABOBBIX M ITUYECKUX HOPM,
HOpM MH(OpMaMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEPKAHMSI B PA3IMYHBIX (opMaTax ¢ yd€ToM Ha3HAUYCHUS
UHPOpPMALIMM H TENIEBOM ayJUTOPWH, BBIOWpas ONTUMANBHYI0 (OpMYy TPEACTAaBICHHUS U
BU3YaJIU3aIUH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITh O0IIEHNE HAa YpOKaxX (DU3UKH U BO BHE-YPOUHOU JI€ITEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOHMDIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON paObOTHI,

BBHIOMPATh TEMATUKy W METOJBl COBMECTHBIX JCUCTBUH C Yy4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4JI€HA KOJUIEKTUBA;

MIPUHUMATH L€ COBMECTHOM JAEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
10 €€ JOCTUKEHUIO: COCTABIIATH IIAH AEHCTBUM, PACIIPEAEIIATh POJIA C YYETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3yibTaTbl COBMECTHOM paboTHI;

OIICHUBATh KaY€CTBO CBOETO BKJIAJIa M KAKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIN pe3yibTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBBIE IIPOEKTHI, OLICHUBATh HJEH C IO3MLHUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMUYECKOE MOBEJCHUE B PA3JTUYHBIX CUTyallUsIX, TPOSIBIISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JIEATEIHHOCTh B 00ONMacTH (QU3UKH U
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEIICHHUS PACYETHBIX M KA4YE€CTBEHHBIX 3aad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKON PabOTHI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEMN
Y MIPEAIIOYTEHHU;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;



pacuupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBATH €ro, OpaTh Ha ceOsd OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYIUIUU B 00acTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/JIEKT:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU TMO3HABATEIILHON peiiekcHU KaKk OCO3HAHUWsS COBEPIIAEMBIX JCUCTBUN U
MBICIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATN3€ PE3YJIbTATOB JICATEIbHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce HOCTHKEHHS JIMYHOCTHBIX Pe3yJIbTATOB OCBOCHHS MPOTPAMMBI 1O (DU3HMKE /IS
YPOBHSI CpeAHero oOmiero oOpa3oBaHus y OOYyYarOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIET0 CIIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIUpOBaHMs, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM W3MEHEHHUSM U MPOSBIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEHI MOTHMBAlLlMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHXKEHHMIO LEIM U yCIHexy,
ONTUMHU3M, UHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HSMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh IOHUMAaTh 3SMOILMOHAIBHOE COCTOSIHUE JApYTUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTNIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI

K xonny obydenuss B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpaxX pPOJb U MECTO (U3UKK B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTUHBI MHpa, B Pa3BUTUHU COBPEMEHHONW TEXHUKHM U TEXHOJIOTMM, B NPaKTUYECKOU
JESATENILHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MYECKUX MoJeeil: MaTepralibHas TOUKa,
MHepLUaJgbHas cCUcTeMa OTCYETa, aOCOJIOTHO TBEPIOE TeNlO, MAeaIbHBIA ra3, MOAEIU CTPOEHUs
ra3oB, KUJKOCTEH M TBEPIBIX TN, TOYCUHBIH SICKTPUUECCKUNA 3apsiyl MPU peIleHUH (PU3nyecKux
3az1ay;

pacno3HaBath (U3WYECKUE SBJICHUS (MPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U AJIEKTPOJUHAMUKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHHE, CBOOOIHOE Ta/IeHUE TeJ, ABIKECHHE
[0 OKPY>KHOCTH, WHEPLUs, B3auMoOJeHCTBHE Tel, uddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE
KHUJIKOCTeH W TBEPIBIX TeJ, U3MEHEHHEe 00bEMa Tel MpU HarpeBaHUM (OXJAKICHUH), TEIUIOBOE
paBHOBeCHE, HCIApEHHE, KOHJCHCALUs, IUIABIECHUE, KPUCTAJUIM3ALUS, KHUIIEHUE, BIAXXHOCTb



BO3/lyXa, TOBBIIICHUE JaBJIEHUS raza MpH €ro HarpeBaHWU B 3aKPHITOM COCYIE, CBSI3b MEXIY
napaMeTpaMu COCTOSIHUS Ta3a B H30MPOIIeCcCax, dJICKTPU3AIIHS TeJl, B3AUMOJICHCTBUE 3apsIOB;

OTHCHIBATH MEXaHUYECKOE JBMIKCHHE, UCTIONB3Ys (DM3MUECKUE BETHUMHBI: KOOPIUHATA, TYTh,
nepeMenieHne, CKOpocTh, YCKOpPeHHe, Macca Teja, Cuja, UMITYJIbC Tella, KUHEeTUYecKas SHeprus,
NOTEHLMAJbHAsT HHEpPrusi, MexaHudyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; MpPH OINHUCAHUU
MPABUIILHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOJIb3YEMbIX BETMYMH, UX 0003HAYCHUS U CTUHUIIBI,
HAXOJUTh (POPMYITBI, CBA3BIBAIONINE TAaHHYIO (PH3NYECKYIO BEIMYNHY C IPYTUMH BEIMYMHAMH,

OIKCHIBATh U3yYCHHBIE TETIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCIIONb3Yys (PU3HUECKUE
BEJIMUMHBI: JIaBJICHUE ra3a, TeMIepaTypa, CpeiHsas KUHEeTUYECKask YHEPTUsl XaOTHUECKOTO JIBHKEHUS
MOJICKYJI, CPEIHEKBAJIPATHYHAS CKOPOCTh MOJIEKYJ, KOJIHYECTBO TEIJIOTHI, BHYTPECHHSSI SHEPTHs,
pabota raza, K03 PUIHEHT MOJIE3HOTO ACUCTBUS TEIIJIOBOTO JIBUTATEIIS; IPU OMMCAHUH MPABUIHHO
TPaKTOBaTh (PU3UUECKHI CMBICT HCIOJIb3YEMbIX BEMYHH, UX 0003HAUEHUS U €IUHUIIbI, HAXOAUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUMHY C APYTUMHU BEIUYUHAM;

ONKCHIBATh H3YYCHHBIC JJICKTPUUYECKHE CBOWCTBA BEMISCTBA W JJICKTPHUSCKUC SIBICHUS
(mpouiecchbl), UCHOIb3Ysl (PU3NYECKUE BEIUUYMHBI: DJIEKTPUUECKUM 3apsj, AJIEKTPUYECKOE II0JIE,
HANPSDKEHHOCTD TOJISA, MOTEHIIMAN, PA3HOCTh MOTEHIIMAIOB; IIPU ONMKUCAHUU MPABUIBHO TPAKTOBAThH
(bu3nYeCKUil CMBIC UCIIOJIb3YEMbIX BEIHUYWH, X 0003HAUYEHHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUCSCKYIO BEIMUUHY C APYTUMHU BEITMYNHAMU;

AHAIM3UPOBATh (PU3UYECKHE TPOIECCHl W SBICHUS, HWCIONB3YyS (PH3NYECKHE 3aKOHBI W
NPUHLMILL: 3aKOH BcemupHoro tsroteHus, |, Il u Il 3akonsr HploToHa, 3akOH CcoxpaHeHUs
MEXaHUYECKON SHEpPruM, 3aKOH COXPAHEHHsS] UMIYJIbCa, MPUHLHUI CYIMEPIO3UIUU CUJ, TPUHIUI
paBHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCYETA, MOJCKYJISIPHO-KHHETUYECKYI0 TCOPHIO CTPOCHHS
BEIIICCTBA, Fa30BbIC 3aKOHBI, CBS3b CPEAHECH KHHETHUECKON YHEPTHH TEIJIOBOTO JIBUKCHHS MOJICKYJT
¢ a0CONIIOTHOM TeMIepaTypoid, IEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHUSI dJICKTPHUUECKOTO
3apsga, 3akoH KynoHa, mpu 3TOM pa3nuyarth CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHHE U yCIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI JEHCTBHUS MANIUH, MPUOOPOB U TEXHUYECKHUX YCTPOKCTB;
pa3IuYaTh YCIOBHUS MX O€30ITACHOTO MCIIOIH30BAHUS B IIOBCEHEBHOM KU3HU;

BBIMIOJHATh OKCIEPUMEHTHI M0 WCCIEOBAaHUIO (DU3MUECKUX SBICHUH W TMPOIIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHUM, TIPU 3TOM (PopMyIHpoBaTh npobiaemy/3aiady u
TUTIOTE3y Y4eOHOTO SKCIEpPHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO O0OpYyHI0BaHMS,
MIPOBOJIMTH OMBIT U (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (DU3MUECKUX BEITUYHH, IIPH 3TOM BBHIOHPATh
ONTUMATBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OICHKU MOTPEITHOCTEH
WU3MEPEHHUI;

WCCIICIOBATh 3aBHCHMOCTH MEXIy (PH3UYECKHMMH BETMYMHAMHU C HCIIOJIE30BAHUEM TIPSMBIX
U3MEpPEHUIl, TpU HSTOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHpOBATH pe3yabTaThl MOJYYCHHOMN
3aBUCHUMOCTU (PU3NYECKUX BEIWYMH B BHJIE TaOIUI] U rpauKOB, JeNaTh BHIBOJBI MO PE3yJIbTaTaM
UCCIICIOBAHMS,

coOurro1aTh MpaBmiia 0€301MacHOTO TPY/la TPH MPOBECHUH UCCIICAOBAHUH B PaMKax y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW M TPOEKTHOH JEeSATeNbHOCTH C HCIOJb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U TaOOpaTOPHOTO 00OPYAOBAHUS;

pemaTh pacu€THbIC 3a7]a4i C SIBHO 3aJJaHHOW (U3NYECKOM MOJENbI0, UCTIONIb3Ys (hHU3nUecKue
3aKOHbl M TPHUHIMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/ladd BBIOMpATh (PU3NYECKYI0O MOJEIb,
BBIICTIATH (PU3NYECKUE BETUIHHBI U (DOPMYIIBI, HEOOXOIUMBIE IJIs €€ PEIICHUs, TIPOBOIUTE PACUETHI
Y OLICHWBATh PEATLHOCTD MOIYUYEHHOTO 3HAUYCHUsT (PU3HUECKOUN BETUIMHBL;

pemaTh KayeCTBEHHbIE 3a/layM: BBICTPAMBaTh JIOTMUECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHUM ¢ ONOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

WCIIONIL30BATh MPH PEUICHUH y4eOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTSI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH U MPEACTABICHUS yIeOHON U HAYYHO-TIOMYJISIPHOM



uH(pOpMalnH, MOTYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATh MOTY4aeMYI0
UH(POPMALIUIO;

IPUBOIUTH IPUMEPHI BKJIa/1a POCCHICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B TIOBCETHEBHOM XKU3HU AJIs o0ecredeHus
0€30MacHOCTH MPHU OOpAlICHUH ¢ MPHOOpPaMU U TEXHUYECKHUMH YCTPONCTBAMH, IS COXPaHCHHS
3JI0pOBBSI U COOJIFOJICHHUSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIe C BHIIOJHEHHEM DPA3JIMYHBIX COIMANIBHBIX pOJIeH, IJIaHUPOBaTh paboTy
TPYIIIbL, palMOHAIBHO paclpeAessiTh 003aHHOCTH U IUIAHUPOBATh ACSITEbHOCTh B HECTAHIaPTHBIX
CUTyallusiX, aJEKBAaTHO OLCHUBAThb BKJaJ KaXJ0ro M3 YYaCTHUKOB TpPYNIbl B pELICHUE
paccMaTpuBaeMoid IPOOIIEMEI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHbIE pe3ylibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTO (PHU3MKH B (POPMHUPOBAHUH COBPEMEHHOMH
Hay4YHOM KapTHHBI MHpa, B PA3BUTHM COBPEMEHHOM TEXHHKU U TEXHOJOTHH, B IPAKTHYECKOU
JESTENIbHOCTH JIFOJIEH, 11IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAaHULBl MPUMEHEHHUS HW3YYCHHBIX (U3MUECKUX MOJENEeH: TOYEUHBIH
AIIEKTPUYECKUH 3apsf, Jdy4 CBETa, TOUEUHBI UCTOYHUK CBETA, JIEPHAsl MOJEIb aTOMa, HYKJIOHHas
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (uU3NYECKUE SBIEHUS (IPOIECChl) U OOBACHATH HUX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAHTOBOW (DU3MKH: DJIEKTpUYECKas MPOBOAUMOCTb, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3AUMOJICHCTBUE MAarHUTOB, JIEKTPOMArHUTHAs UHAYKIINS,
JIeIICTBME MAarHUTHOTO IOJI Ha MPOBOJAHMK C TOKOM M JIBHXKYILIUICS 3apsiji, AJIEKTPOMarHUTHBIE
KoJIeOaHHsT W BOJIHBI, NPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpaKeHHE, IPeOMIICHHUE,
uHTephepeHIys, AMdpaKus U MOIIpU3aLMs CBeTa, JUCIepcus cBeTa, poToanekTpuueckuit apdexrt
(poToaddexT), cBeToBOE AaBICHHME, BO3HHMKHOBEHHE JIMHEHYAaTOro CHEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHas paJOAKTHBHOCTb;

ONMCHIBATh M3y4YEHHBbIE CBOMCTBAa BeLIECTBA (AJIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
AJIEKTPUUYECKYIO TMPOBOAMMOCTb PA3IMYHBIX CpPEA) U 3IJIEKTPOMArHUTHBIC SIBJIEHUS (IIPOLECCHI),
UCTIONB3Ys (PU3NYECKUE BEIMUMHBL: AIEKTPHUECKUI 3apsj, CHIIa TOKA, SJEKTPUUECKOE HAIPsSIKEHHUE,
AIIEKTPUYECKOE COMPOTHBIICHHE, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJBMKYIIAs cHia, paboTa TOKa,
MHAYKIIMS MarHUTHOTrO mouisd, cuia Ammepa, cuna JlopeHla, MHAYKTUBHOCTh KaTYLIKH, YHEPrHs
AIIEKTPUUYECKOTO U MarHUTHOTO TOJIEH, MEPHO U 4acToTa KojebaHuil B KojJeOaTeTbHOM KOHTYpE,
3apsa M cujla TOKa B IPOILIECCe TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KosebaHui, (oKycHoe
paccTosiHUE U ONTHYECKas CUJjla JIMH3BI, IPU OMUCAHUH PABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICIT
HCIIOJIb3YEMBIX BEIMUMH, UX 0003HAUEHUS U €JUHUIIbI, YKa3bIBaTh () OPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(u3nYecKyI0 BENUYUHY C IPYTUMHU BEIUYUHAMM;

OIHCHIBATh U3YYCHHbIC KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONB3YS (PU3NUECKUE BEIUYHHBIL:
CKOPOCTh 3JIEGKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETa, SHEPTUs U UMITYJIbC (HOTOHA,
nepuoj MoJlypacnajaa, JHEpPrusl CBSI3U AaTOMHBIX sJiep, IpPU ONUCAHUU TPABUIBHO TPAKTOBATh
(¢u3uUecKuil CMBICT HCIIOJIb3YeMbIX BEIMYMH, UX 0003HAUCHUS U €AMHUIIBI, YKa3bIBaTh (HOPMYIIH,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C JIPYTMMHU BEITHYMHAMH, BBIYHCIATH 3HAYCHUE
(U3UYECKON BETMYUHBL;

aHAIM3UPOBATh (PU3MYECKHE NPOLECChl M SBICHHS, HCHONB3YS (PU3MUECKHe 3aKOHbI U
IPUHLMIBL: 3aK0H OMa, 3aKOHBI IOCJIEI0BAaTEILHOTO U NapalIeIbHOTO COEAMHEHHSI IPOBOIHUKOB,
3akoH JIxoymsa—JleHna, 3akOH JJIEKTPOMAarHUTHOM HMHIYKLUHH, 3aKOH IPSMOJIMHEMHOIO
pacnpoCcTpaHEHHUs] CBETa, 3aKOHbl OTPa)XXCHHSI CBETa, 3aKOHBI IMPEOMIICHUS CBETa, YpaBHEHUE
OiHmTeiHa 111 GoTodPderTa, 3aK0H COXpAaHEHUST SHEPTHUH, 3aKOH COXPAaHCHUSI UMIYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3apsJia, 3aKOH COXPaHEHUsI MaCcCOBOT'0 YKcIa, IOCTynaThl bopa, 3akoH



paZMoOaKTUBHOTO pacmajga, MpH 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHHUE U YCIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

ONpeIeATh HAPABJICHHE BEKTOPAa UHAYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI 10 UCCIICOBAHUIO (DU3MYECKHUX SIBICHUH U MPOIECCOB C
WCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUM: TIPU 3TOM POPMYITHPOBAThH MPodIeMy/3a1ady u
TUIOTE3Y Y4yeOHOro SKCIepUMEHTa, COOMpaTh YCTAHOBKY HU3 MPEIJIOKEHHOTO 000pyAOBaHUS,
MPOBOAUTD OMBIT U OPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUST (DU3UUECKUX BEIIMYHH, IIPU ITOM BBIOUPATH
ONTUMATBHBIA CIOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OIICHKU MOTPEITHOCTEH
W3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTU (DM3MUYECKUX BEJIUYUH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUI:
IpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHI TIOJYYCHHOW 3aBUCUMOCTH
($U3HYEeCKUX BEJIMYMH B BUIE TaOIHUI] ¥ rpadUKOB, JIeJaTh BEIBOIBI IO PE3yIbTaTaM MCCIICI0BAHMS;

coOiroaaTh npaBuia 6€30MacHOro Tpy/ia pH MPOBEICHUH HCCIEA0BaHUN B paMKaX yueOHOTro
JKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAaHHEM
MU3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 3aJJaHHON (DU3NYECKON MOJEINbI0, UCIONB3Ys (PH3NUeCcKue
3aKOHbI M TPHUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBUSA 3aJayd BHIOMpATh (PU3UYECKYIO MOJIETb,
BBIICTIATH (PU3NYECKUE BETUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE AJis €€ PElIeHUs, TIPOBOJAUTH PACUETHI
Y OILICHWBATh PEATLHOCTD MOJYUYEHHOTO 3HAUYCHUST (PU3HUECKOUN BEITMIMHBL;

pemaTh KadyeCTBEHHBIC 3aJa4yd: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUUBYIO IIEMOYKY
paccyXJIeHUl ¢ OMOpoi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIONIb30BATh MPH PEUICHUH y4eOHBIX 3a/7a4 COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTSI IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH U MPEACTaBIEHUS YIeOHOW U HaAyYHO-TIOMYJIIPHOM
uH(OpMaInK, TOTYYEHHON U3 Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBAThH MOJYy4aeMYyIO
UH(pOpMalIIO;

OOBSCHATH MPUHIUIBI ACUCTBUS MAIllUH, MPUOOPOB U TEXHUYECKHX YCTPOWCTB, pa3anyaTrh
yCIIOBUS UX 0€30MacHOT0 UCTIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOAUTH IPUMEPHI BKIIAJa POCCUMCKUX U 3apYOSKHBIX YUIEHBIX -(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3KKE B TIOBCETHEBHOM KU3HU I 0OeCTieUeHus
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, JUISI COXpPaHEHHS
3JI0pOBBS U COOJIIO/IEHNS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY>Kalolleil cpee;

paboTaTh B TPYMIE C BHIMOJHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJIEH, MIIAHUPOBATh PadOTy
TPYMIBL, pallMOHAIEHO pacpeAesiTh 00SI3aHHOCTH U TUTAHUPOBATH JACSITELHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJeKBAaTHO OIICHUBATh BKJIAQJ KaXJAOTO U3 YYACTHUKOB TPYNIBl B pEIICHUE
paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/l Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
2.1 KunemaTtuka 5 brbmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2 7
Auaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUs] B MEXaHUK 6 1 1 bubmorexa LIOK
' OHPT COXpATE © © https://m.edso0.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
' ®da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paznea 4. JIEKTPOJANHAMUKA
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bubnunoreka LIOK

4.1 1 1
MEKTPOCTATHiA 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B bubmuorexa [JOK
4.2 12 1 1
Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTtHoe nojie. DIeKTpOMarHuTHas bubnnoreka [JOK
11 11 1 3
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoseGaHms https://m.edsoo.ru/7f41c97¢
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
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31 OCHOBBI CHIEIIUATBLHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 6] 7 6
JICMEHTEL KBAHTOBOM OITHICH https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 4
Crpoetiiie atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4, A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

bu6mmoreka [IOK

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoanuecTBo 4acoB
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Konrtpoasnbsie IIpakTnueckue Aara UIEKTPOHILIE UH(PPOBLIE
Bcero U3y4YeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
®du3nka — HayKa O IIPUPOJIE.
Hayunbie MGT(})];[(H HO?I;)HapHI/iI 1 bubmorexa HOK
01.09.2023  https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Pounb 1 mecTo ¢usuku B
(GhopMUPOBAHUU COBPEMEHHOM 1 bubmmoreka [JOK
HAayYHOW KapTHHBI MHpa, B 04.09.2023  https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHnueckoe ABUKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubnuoreka [{OK
nBikenus. [lepemenienue, 08.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
PaBHOMeEpHOE npsMoIMHENHOE 1 bubnnorexa [JOK
TBHKEHHE 11.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmmnoreka HOK
TBHKEHHE 15.09.2023  https://m.edsoo.ru/ff0c372e
CBoOogHoe majieHue. Y CKopeHue 1 bubmuoreka [IOK
cBOOOIHOTO TaCHUS 18.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUKEHHE.
I[EI/I)KCHI/IG MaTepi[IaHBHOﬁ TOYKH I10 1 Bubmmorexa IOK
22.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
IIpyHIUIT OTHOCUTEIIBHOCTH
lNanuiesa. MHepuuanbHble CUCTEMBI 1 bubmuoreka [JOK
orcyera. [lepBblit 3aKoH HproTOHA. 25.09.2023  https://m.edsoo.ru/ffOc3be8
CrapToBas qTUarHoCTHKaA.
lc\;[/:;;iizizﬂincjz'l.I_JI??TIZI:)I(I)PI;IH3aK0H 1 bubamoreta LIOK
29.09.2023  https://m.edsoo.ru/ffOc3be8

Herorona miis MatepuanbHOM TOYKH
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Tperuii 3akoH HeroToHa niis

bubnunoreka LIOK

10 MaTepualibHBIX TOYCK 02.10.2023  https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TSXKECTH. HCII))BaH KOCMHUYECKast buomorexa LIOK

06.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 09.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument

13 Tpenusi. Cuiia COpOTUBIICHUS TTPU bubnuorexa [JOK
JIBUKEHUH TeJa B )KUIKOCTH WIIU 13.10.2023 = https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COIOTHO TBEPIOTO Bu6moreka [JOK
tena. MoMeHT cuitbl. [11edo CHitbl. 16.10.2023  https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
HNmnynsc MmaTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPHAIIBHBIX TOYEK. bubmmnoreka HOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHHS 20.10.2023  https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
Pabota u Mo1IHOCTD CHITBI.

16 Kunernueckas sneprus bubmmnoreka HOK
MarepualibHON Touku. Teopema 00 23.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETHUUECKOM SHEPT U
[ToreHunanbHas sHeprus.

[ToreHmanpHas SHEPrust 0
17 z[e(bopfmpOBaHHOﬁ Epymzzsl}.]r bubmorexa LIOK
27.10.2023  https://m.edsoo.ru/ff0c461a
[ToreHmanpHas 3HEPrus Tena
BOJIM3H MMOBEPXHOCTH 3E€MITH
[ToreHunansHbie 1

18 HETIOTCHITMaIbHBIC CHITBI. CBS3b but6mmoreka [IOK

paboThI HEMTOTEHIMATBLHBIX CHII C 10.11.2023 = https://m.edsoo.ru/ff0c478c

H3MEHEHHEM MEXaHHISCKOM OHEPIrun
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CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBs3u pabOTHI CUITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPrUM Tejla Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIyTa»

13.11.2023

20

21

22

23

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHUS B MEXaHHUKE»

OCHOBHBIE ITOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. BpoyHOBCKOE ABUXKEHUE.
Auddysus

Xapakrep IBUKECHUS U
B3aMMOJCHCTBHS YaCTHII BEIICCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
Y TBEPIBIX TEI

Macca MOJICKYII. Komnuecto
BemecTBa. IlocTossHHas ABora,upo

17.11.2023

20.11.2023

24.11.2023

27.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

24

Tennosoe paBHOBecue. TemmepaTrypa
u e€ uzMmepenue. Illkana remneparyp
Ienascus

01.12.2023

25

26

27

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

3akoH JlanbToHa. ['a30BEIC 3aKOHBI

04.12.2023

08.12.2023

11.12.2023

bubmuorexa [{OK
https://m.edsoo.ru/ff0c4fde

bubnunorexa LIOK
https://m.edsoo.ru/ffO0c511e



https://m.edsoo.ru/ff0c4b74
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JlaboparopHas pabota
«HccnenoBaHue 3aBUCUMOCTH

28 MEXIy IapaMeTpamMu COCTOSTHHSI 15.12.2023
pa3peKeHHOTro raza

29 H3onponecchl B uACAIBHOM rase u Bbu6muoteka [JOK
uXx rpaduueckoe npeicTaBICHNuE 18.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpenHsis sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoOn! e€ m3meHenus. KoanuectBo bubnuorexa [IOK
TEIUIOTHI ¥ paboTa. BHyTpeHHss 22.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTUs OJJHOATOMHOT'O UICATHHOTO
rasa

31 Buasl Tenonepenaun bubmorexa HOK

25.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.

39 KonuuecTBo TemioThl npu bubnnorexa [JOK
Teruonepenave. AnuadaTHbIN 29.12.2023  https://m.edsoo.ru/ff0c5c36
npouecc

33 IlepBbIil 3aKOH TEPMOJAMHAMUKHU U bubmuoreka [IOK
€ro MpUMEHEHHE K U30IpoIIeccaM 12.01.2024  https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B

34 npnp(r))ae. Bropoii gaIiIOH bubnuorexa LIOK

15.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Ipunuun nevicteus u KIT bubnunorexa LIOK
TEIUTOBOH MAaluHBI 19.01.2024  https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIIJ{ 99 01.2024

37 DKOJOTHYeCKHe MPoOIeMbl
TETJIOOHEPTETUKH 26.01.2024

aIoINi YpOK
38 SISI(Z)?I?K}I’?ITPHa;’p (1?1/13m<a. OcHoBBI Bubmmorexa IOK
29.01.2024  https://m.edsoo.ru/ff0c6938

TEPMOANHAMHKH >
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KonTtponbHas pabora o Teme

39 «Momnek ast pusuka. OcHO Bubmmorexa LIOK
SApHas PpU3nKa. HOBBI
AeRyTp 02.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKH
40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bu6muoteka [JOK
Hcnapenue u kuneHue 05.02.2024  https://m.edsoo.ru/ff0c63b6
11| emeenoums sostres Hoommemeadh bimorera LIOK
van Ayxd. THACh 09.02.2024 https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiuueckue u
12| et pmerminon. Kongere bimorera LIOK
P A 12.02.2024  hitps://m.eds00.ru/fOC65f0
kpuctauibl. COBpEMEHHBIC
MaTepHalIbl
P R — bimnorera LIOK
A ' 16.02.2024  https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoteka IIOK
44
¥paBHCHHE TEMIOBOTO Oatatica 19.02.2024  https://m.edsoo.ru/ff0c6820
o | e S
DAL A8 SJCKTP 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsIoB
OIYHPOROX K0 26.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS AJEKTPUUECKOTO 3apsiia
g | o wonn
YIOHA, TOE SCKIpHee 01.03.2024  https://m.edsoo.ru/ffOc6ced
3apsi
Harpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IprHIMn cynepno3unun bu6muoreka [JOK
ANIEKTPUUYECKUX NoJel. JIuHuu 04.03.2024  https://m.edsoo.ru/ff0c6df2

HaIpPsHKEHHOCTH
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49

Pabota cuit 371eKTpOCTaTHIECKOTO
noiia. [Torennman. PaszHocts
[IOTEHIMAIIOB

11.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

o1

52

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MMPOHUIACMOCTDb

OnekTpoéMkocTh. KoHnnencarop

DOnEeKTPOEMKOCTH IJIOCKOTO
KOHJEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

15.03.2024

18.03.2024

22.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

01.04.2024

54

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
ammapara, CTpyHHOTro IpUHTepa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIEKTPONpruOOpOB

05.04.2024

55

DNeKTpUYECKUi TOK, YCIOBUS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTKa Lenu

08.04.2024

56

[TocnenoBarenpHOE, TapaIeTbHOE,
CMEIIaHHOE COeTNHEHHE
MpoBOTHUKOB. JIaGoparopHas padoTa
«/3y4yeHne cMenmanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

12.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa 1 MOLITHOCTH 3JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

3akon OMa AJ1s TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe

0.5

15.04.2024

19.04.2024

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838
bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

DNeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

59 CONPOTHUBIICHUS METAJIOB OT 22.04.2024
Temmneparypbl. CBepXIIpOBOIUMOCTh

60 DJIEKTPUUYECKUH TOK B BaKyyMe.

CBoiiCcTBa JIEKTPOHHBIX ITYYKOB 26.04.2024
[TomynpoBoHUKH, X COOCTBEHHAs

61 U IIpUMECHasi TPOBOJAUMOCTb. bubnnorexa [JOK
CaoiicTBa p—N-mepexoja. 29.04.2024  https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JeKTPOJIUTOB. bubnnorexa [JOK
DIEKTPOIUTHYUECKAS TUCCOLIAAITHA. 03.05.2024 | https://m.edsoo.ru/ff0c82ba
DnexTponaun3
DIIeKTPUUECKHUI TOK B Ta3ax.

63 CaMoCTOSITeTbHBIN U bubnuoreka [{OK
HECaMOCTOSTEIbHBINA pa3psil. 06.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuiia TEXHUKH 10.05.2024  https://m.edsoo.ru/ffOc86fc
0€e301acHOCTH

65 O06o0maromuii ypok but6mmoreka [IOK
«DIEKTPOAMHAMHUKAY 13.05.2024 | https://m.edsoo.ru/ffOc88be
KonTpomnpHas pabota mo Teme

66 «Qnektpoctaruka. [IocTosHHBIMI bubmuoteka [IOK
3JIEKTPHUUECKUi TOK. TOKH B 17.05.2024  https://m.edsoo.ru/ff0c8a8a

Pa3IUYHBIX Cpelax»



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepsHblil ypok. KonTponbHast

bubnunoreka LIOK

o7 pabota o Teme "DieKTpoAMHAMUKA" L 1 20.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6o0IIaronmit 1 bu6nmoreka [IOK
ypok o Temam 10 kiacca 24.05.2024  https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
11 KJIACC
Ne KosnuecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
; Tema ypoka Kontpoabusie IlpakTunueckue o0pasoBaTejbHbIe
n/n Bcero H3y4YeHHud
padoThI padoThI pecypchl
ITocTosTHHBIC MATHUTHI M KX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
BekTop MarHUTHOM MHITYKIIHH. 01.09.2023 @ https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU
MarauTHoO€e 1oJie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmmnoreka HOK
B3anmMoelicTBre TPOBOTHUKOB C 04.09.2023  https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopartopnas pabora «M3ydeHue

3 MarHIETHOIr)o nois[ KaTYIHKI/Iy: 1 1 bubmmorexa LTOK

08.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK
«HccnenoBanue AeiCTBUA 11.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

5 JletficTBE€ MarHWTHOTO TIOJISI HA 1 bubnuotexa [JOK
JBIOKYIIYIOCS 3apPSKEHHYIO 15.09.2023 = https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

yactuny. Cuna Jlopenna. Pabota
cuibl JIopeHna

DJIEKTpOMAarHuTHasE UHYKLUS.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C unaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

18.09.2023

10

11

12

JlaGopaTtopHnas pabota
«HccnenoBanue SBJICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

NHnykTuBHOCTG. SIBIICHUE
camonnykuuu. J1C
CaMOMHAYKIMHU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa U UxX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMThlI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
WHTYKITHS

KonTtponbHas pabora o Teme
«MarHurtHoe 1oJe.
DJEeKTpPOMarHUTHAS UHIYKLUS

CB00OOIHBIE MEXaHUYESCKUE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaiienue suepruu

22.09.2023

25.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

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

bubmuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota
«HccnenoBannue 3aBUCUMOCTH
Mepro/ia MajIbIX KojieOaHu# Tpy3a Ha
HHUTH OT JJIMHBI HUTH K MacChl
rpy3a»

14

15

KonebarenbHbIil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHHs B HICaTbHOM
KoJyie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUU B NACAIIbHOM
KoJIe0aTEIbHOM KOHTYpC

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeinyxeHHbIe
3JIEKTPOMAarHuTHBIE KOJIeOaHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIH TOK.
CuHyconaIbHbIN IEpEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSHKECHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponssoscTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPaTOpPa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE NIEKTPOIHEPIUU.

20 KynbsTypa ncnonp3oBanus
JIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU
MexaHuuecKue BOJIHBI, YCIOBUS
acrpocrpaneHnus. [lepuon.
21 I()jKOpPOCTBppaCHpOCTpaII)-ICHI/I}I u bubmmorexa LIOK
https://m.edsoo.ru/ffOcca54
JuiHa BosiHbL. [lonepeunsie u
MPOJIOTILHBIE BOJHbI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 CBoﬁcha u ckopoctb. [llkana brbmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 teneBuaeHus. Pazsurue cpencts
cBs3u. Paguonoxarus
o5 Konrponsnas padora «Konebanus u bubmuoteka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubmuoreka [IOK
TodeuHbIii KCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oré)amemm ceera. [loctpoenue bubmmorexa LIOK
~ https://m.edsoo.ru/ffOcd4e0
M300paKeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
08 BHYTPEHHEE OTpaKCHHUE. bubnmnorexa [JOK

IIpenenbHbIN yroa MOJIHOTO
BHYTPEHHETO OTPaAKEHUS

https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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29

JlaboparopHas pabota «3mepenue

MoKas3aTeyid IMpCJIOMIICHUA CTCKIIa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

31

32

JIunzel. [TocTpoenue n3o0pakeHuit

B 1uH3e. PopMyra TOHKOW JIMH3BIL.
VYBennueHue JIMH3bI

JlaGopaTopHnas pabota

«Hccnenosanue cBONUCTB
M300paKCHHUH B JIMH3AX»

Hucnepcus cBeta. CoXHBIN COCTaB
oenoro cBera. Llet. JJaboparopHas

pabora «Habmonenne nucrepcuu
CBETa»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcddle

33

WnTepdepenmus cera. Judpakuus

cBera. JludpakunoHHas penéTka

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

35

36

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonsapusanus cera

OnTuueckue mpuOOPsI U yCTPOUCTBA

U YCIIOBHSI X 0€3011acHOTO
IPUMEHEHUS

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
ITocTynaTel cnequaIbHON TEOPUHN
OTHOCHUTEIBHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIBLHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHU U COKpAIICHHUE ITTUHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus ¥ UMITYJIbC
pENATUBUCTCKOM yacTullbl. CBA3b
MAaccChl C SHEPTUEN U UMITYJIbCOM.
OHeprus NoKost

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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KonTtponbHas padora «OnTuka.

bubnunoreka LIOK

39 OCHOBEI CIICLHATLHOI Teopit https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH
40 ®otonsl. Popmyna [Inanka. Bbu6muotexa [JOK
DHeprus 1 uMITysisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpPBITHE U UCCICTOBAHHUE
41 (bOT(I))aq)(beKTa. OHBII[TBI A.T. bubamorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonkbl porodrdhdekra. YpaBHeHHE
42 SI?IHLHTegl)Ha ,Z[Hq;b(bOTOS(b(geKTa. bubmrorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
apiieane ceera. OnwiTe! [1. H.
43 JII[e6ez[eBa. XHUMHYECKOE JICHCTBUE buomiorexa LIOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTBa U
MPaKTUYECKOe TPUMEHEHHE:
44
dboTorneMeHT, GOTOATIUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3amau no teMe «9JI€MEHTEI bubnmorexa LIOK
KBAHTOBOM OITHKMY https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcona. ONbITHI
46 Pe3§pq)op11a 10 PACCESTHUIO O bubmmorexa LOK
https://m.edsoo.ru/ff0d091a
yactuil. [I1anerapHast Mojens aToma
but6mmoreka [IOK
4 Hocrymarer bopa https://m.edso0.ru/ff0d0afa
W3nydyenune u mornomenrne GOTOHOB
48 IIPU MEPEX0/ie aTOMa C OJTHOTO bu6muoreka [JOK
YPOBHSI SHEPTHH Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 BonnoBrie cBolicTBa yacTul,. BomHEI bu6nunorexa LIOK

ne bpoiina. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHUE

50

51

52

53

54

55

56

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bousaue
PaAMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
Wzotomnbl. Anba-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3ny4yenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblii
peaxTop. [IpoOnembl, IepCreKTUBHI,
JKOJIOTUYECKHUE ACIIEKThI IAEPHOM
SHEPreTUKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTob! HaOMOAeHUS U
PETUCTPALIMU IIEMEHTAPHBIX
yactull. Kpyraslii cron
«DyHaaMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
buznyecKoil KapTUHBI MUPa»

Bup 3Bé3nHoro neba. Co3Be3aus,
SIpKHE 3BE3bI, TIAHETHI, UX
BuauMoe asmxenne. ConHeunas
cHCTEeMa

Connue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CosHua 1 3BE311

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

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

bubnmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOM
MOCJIEI0BATEIbHOCTH. BHyTpeHHEee
cTpoenue 3B&311. COBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUH U
sBotounu CoJiHIA U 3BE3]T

Muneunsiii [1yte — Hama
I'amakTuka. Ilonoxkenne U IBMXKCHUE
Connna B 'anaktuke. "'anakTuku.
YépHble IBIPHI B spax TalaKTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ HU3iydyeHue.
MertaranakTuka

60

61

62

63

64

Hepemmennsie mpodiembl
ACTPOHOMHH

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

Ob6o6maromuit ypok. Ponb puzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOHN cdepax AesITeTbHOCTH
YeIoBeKa

O6o6maromuii ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06maromuii ypok. Posb
¢du3nveckoil Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa




Ob6o6maromuit ypok. Mecto
(du3nUecKoil KapTHHBI MUpPa B
65 o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYyYHBIX
IpE/ICTaBICHUI O IPUPOJE

66 PesepBHBI ypok. MarHuTHOE 1oJie.

DNeKTpOMarHuTHasE UHYKIUS

Pe3epBHblii ypok. Ontrka. OCHOBBI
67 CHeHaTbHON TeOpUH
OTHOCUTEJIbHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
68 DJIEMEHTBI aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






