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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEero oomiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKEHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOSHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIMIMU MPENOJaBaHUS Y4eOHOTO
npeamera «®Pusuka» B oOpazoBaTenbHBIX — opraHuzamusx —Poccuiickoit  Deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTeIbHbBIE IPOIPAMMBI.

Copnepxanue nporpaMMbl MO (pU3MKE HANpaBlIeHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeaMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTHIBAET HEOOXOJUMOCTb peau3aliil MEXIpPEAMETHBIX
CBsi3el (PM3MKU C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Heil ompenemnsroTcs
OCHOBHBIEC LIENM M3y4eHHUs (U3UKU HAa YPOBHE CpeaHero oOIiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaTbl OCBOEHMS Kypca (GHU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIe, NpeAMETHbIEe (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢u3uKe BKIIOYAET:

® [UIAaHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIE PE3YJIbTAThI 10 T0/1aM 00y4YeHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHs..

dusmKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpe.
[xonbHBIA Kypc (GU3UKH — CHCTEMOOOPa3yIOIMA MJii €CTeCTBEHHO-HAYYHBIX y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUH, N3ydaeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHWU OmpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gpu3MKu BHOCUT OCHOBHOM BKJaJl B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHre yMeHUH
IPUMEHATHh HAyYHBIH METOJI TTO3HAHUS MPH BBHITIOJHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca Ghu3MKH A7 YPOBHS CpeaHero o0mero oopa3oBaHusl MOJIOKEH Pl UIEH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX paslesioB (PM3MKH, BKIKOYAET KaK BOIPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3MKH 00beAUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisercs (OpPMHpPOBAHHE TIPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanosaraeT MCrojib30BaHNE T'yMaHUTAPHOTO
noTeHnuana GU3NYeCKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUSA (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnosgaraet 3HakOMCTBO C IITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTNYECKUX NMPUIIOKEHUI U3YyYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHS JJIEMEHTOB COJAEpIKaHUS,
NOCBAUIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXKIeHUs Po0IeM pallMOHAIBHOTO MPHUPOIOTIONB30BaHUS H
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTAaMH Kypca (U3MKH Ha ypOBHE CpeIHEero oOmero oOpa3oBaHUS
ABJISIOTCS  (u3ndeckue Teopuu (HOpMUPOBAHHWE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢du3ndeckoil TeopuH, poiu (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIIECCOB).

CHUCTEeMHO-IEITETLHOCTHBIN MOIX0 B Kypce (DU3UKU pealn3yeTcs MPEXe BCETo 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHONW NIEATeNFHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX pPaboOT, KOTOpbIE B Mporpamme Mo (usuke oObeAWHEHBI B OOLIUI CIUCOK
YUEHHUYECKUX MPAaKTUYeCKUX paboT. BeigeneHne B yka3zaHHOM TepedHe JabopaTOpHBIX padoT,
NPOBOJIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYacTHUKaMHU 00pa30BaTebHOTO
npolecca UCXOs U3 0COOEHHOCTEH TUIAaHMPOBAaHUS U OcHameHus kabuHera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCIICIOBAaHHS 3aBUCHMOCTEH (U3UYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIO’KEHHBIX THITOTE3.

Bonbmioe BHUMaHue yaenseTcsl pelieHUI0 pacy€THRIX M KaueCTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 33/1aHHON (PU3MUECKO MOETbIO,
TIO3BOJISIIOIIME TPUMEHSITh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJerna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aenoB. /i KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBISIIOTCSL  3aJaHusl Ha OOBSCHEHHWE TMPOTeKaHHs (U3NYECKUX SBICHHUM U MPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENH Uil CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmMu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHAX MPEAMETHOrO KaOuHeTa (PU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOWMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO KA. B xabunere
(bU3UKH TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE TSI BRIMTOJHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHYECKHX NPAKTUYECKUX padoT M JEMOHCTPALMOHHOE
obopymoBaHue.

JleMoHCTpaniMOHHOE 00OpynoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C MPHHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUNBACT MOCTAHOBKY IEPEUYHCIICHHBIX B MPOTpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMN s MCCIEJOBAHUS HW3y4aeMbIX SIBICHUH W TIPOILIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe o0opymoBaHHE ISl YYCHHYECKUX TMPaKTHUUECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecreurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro O0OpYyIOBaHMUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITHFOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TEISIMU U3y4YeHUs (PU3UKH B 001IeM 00pa30BaHHUH SBJISIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYCHUIO

IPUPOIBI, Pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEICTABICHHWA O HAaydyHOM MeETOJe TIO3HaHUus U (HOpMHUpOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PCHHS KAaK Pe3ylbTaTa U3YUYCHUS OCHOB CTPOSHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

(dopMHEpoBaHUE YMEHHI OOBSCHSTD SBICHHS C HCIIOJIb30BaHUEM (DU3MYECKUX 3HAHUH U
HAYYHBIX JOKa3aTebCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTrkeHUe STHX Ieled 00ecreurBaeTCsl PEelICHHEM CIEAYIOIUX 3agad B Ipolecce
U3YYeHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0Iero o0pa3oBaHuUs:

npruoOpeTeHre CUCTEMBl 3HaHUN 00 OO0MMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYasi MEXaHUKY, MOJIEKYISPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY B 3JIEMEHTHI aCTPO(U3UKH,

dbopMupoBaHUe YMEHUN TMPUMEHATH TEOpEeTUYECKUE 3HaHUS Uil OOBSCHEHUs
buznyecKkux SBICHUH B TpUPOJAE U UIA TNPUHATHS NPAKTHUECKUX pEIIeHUl B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs pPa3IMYHBIX 33Jad C SBHO 3aJaHHON (Qu3nvecKkon
MOJIENBIO, 3aJad, MOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JlaHue (PU3HUECcKOn
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHUMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JEWCTBUS TEXHUYECKUX YCTPOWUCTB U
TE€XHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

OBJIA/ICHUE METOJaMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIW3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpeleIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

CO3JIaHWE YCIIOBHH JJISI pa3BUTHSI YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NeSITEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypoBEHb) Ha ypOBHE CpEAHEro oomero odpa3oBaHuUs
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 vaca B Hepenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpaMMme 1o (pu3uKe nepeueHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JeJaeT BbIOOp MpoBeAeHus 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOIUXCsl.



COJEP)KAHUE OBYYEHUA

10 KUIACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHus OKpyxkarouero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIlecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue GU3MYECKUX SIBICHUN M TmporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TEOpUU. |'paHUIIbI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pons m mecto ¢u3uku B (PopMHUpPOBAHWM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.
Llemoncmpayuu
AHazoroble ¥ HIU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBuKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepememienue, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOpPEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAuHaT. ClloKeHUE MepeMenieHud u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBWKeHHe. ['paduKku 3aBUCHMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MepEMEIICHUSI MaTEPUATbHOM TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneriHoe nBwxeHue. J[BH)keHHME MATepUAIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAas CKopocTh. l[lepwom u
yactoTa oOpamieHus. LleHTpocTpeMuTeTbHOE YCKOPEHUE.

TexHudyeckue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJOMETpP, IBUKEHUE
CHaps0B, LIEMHbIE U PEMEHHBIE MEpeIavu.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, MIUTFOCTPALINS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

[IpeoOpazoBanue IBUKEHHN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTy npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEIEIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS  MEXAY  OYTSIMH,  NPOHJAEHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM TMpPHU PABHOYCKOPEHHOM JBHXKEHHUH C
HayaJbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune nBUKEHUS IapuKa B BSI3KOM KUIKOCTH.

W3ydenue aBMKEeHUs Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anuies. [lepssiii 3akoH HproTona. MHEprnanbHbie cCHCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuid. Brtopoit 3akoH HeroTona st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1t MaTEpUANIBHBIX TOYEK.

3aKkoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl Tpenust (1mokosi, cKoibxeHus, kadenus). Cuia Tperus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurmment tpenus. Cuia COmpoTUBIICHUS
NP ABUKEHUU TeJla B )KUJKOCTU WM Ta3e.

[ToctynarensHoe U BpaliateabHOE ABMKEHHE a0COTIOTHO TBEPAOIO Tela.

MOMEHT CuIBl OTHOCUTENIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHudyeckue yCTpONCTBAa W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMITHUKY, IBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Btopoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(OpMaLuu.

HeBecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune aBuxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIMX B NPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUl paBHOBECHS TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

HNmnynsc MaTepraibHOM TOUKHU (Tea), CUCTEMbl MaTepuaibHBIX TOUeK. MIMIynbC CHIIBI U
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPaHEHUs UMITyJibca. PeakTHBHOE BUXKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckass 2Hepruss MaTepuaibHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPIUH.

[orennmaneHas sueprus. [loreHnuansHas sHeprust ynpyro 1e(opMHPOBAHHOM MPYKHUHBI.
[MoTennmansHas 3HEpPrust TeIa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble W HEMOTEHIMANbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIUAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpoOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHLMATbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi



N3ydyeHrne aOCOMIOTHO HEYNPYroro yjaapa € TMOMOIIBIO ABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanme cBs3u pabOThl CHIIBI C W3MEHEHHMEM MEXaHWYECKOW JHEPrHH Tella Ha
pUMepe PacTsHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHast puM3MKa M TEPMOIHHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHUHETHYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Quddys3msa. Xapaktep IBWKEHHS €W B3aUMOJEHCTBUSI YaCTHIL
BemecTBa. MoJiend CTPOGHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KoimyecTBo BellecTsa.
[TocrossHHast ABorazpo.

TemnnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpAaBHEHHME MOJIEKYJISIPHO-KMHETHUECKONH TEOPHH
UlealbHOTO Tra3a. AOCONMIOTHAas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEHHMs dacTul Tra3a. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UAeaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30xo0pa, nzobapa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOIEKYI
OPraHUYeCKUX COCIUHECHUM.

OmnbiTel 10 AN G Y3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHSL.

Mogens onbita IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOECHCTBHS.

Mogenb, WITIOCTPUPYIOLIAs IPUPOJTY IaBJICHUS Ta3a HA CTEHKHU COCY/a.

OMnBITHL, HJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UI€AJIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne MacChl BO3/yXa B KIIACCHOW KOMHATe€ Ha OCHOBE HU3MEpeHHi 00BEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPaTyphbl BO3/lyXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMeTPaMH COCTOSIHUS Pa3peKeHHOro rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoauHamMuueckass cucTteMa. BHYTpEeHHSS 3HEprus TEPMOAMHAMUYECKOM CHUCTEMBI U
criocoObl e€ u3mMeHeHus. KomuuecTBo TemoTsl U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOro ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koau4ecTBo TEIOTHI P TEIUIONepeaaye.

[lonarue 06 anmmabatHOM mporecce. I[lepBbiit 3akoH TepMmoauHamMuku. [lpumMeHenue
NEepBOr0 3aKOHA TEPMOJAMHAMUKY K M3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTuMOCTh TIPOIIECCOB B IPUPO/IE.

TennoBsie MamuHbl. [I[pUHIMIBL JEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUH B
TEIUIOBBIX MamuHax. KoadduimeHnT none3Horo neicTBus teraoBod mammHbl. [ukn KapHo u
€ro ko3¢ (HUIMEHT MOJE3HOTO AEHCTBH. DKOIOTHYECKHE POOIEMbI TEIIOHEPT eTHKH.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJOIUIbHUK, KOHTUITHOHED.



Jlemoncmpayuu

W3MmeneHne BHYTpEHHEW SHEprHM Tela IMPH COBEPUICHUHM palOOoThI: BBUIET NMPOOKU W3
OYTBUIKH TOJl JEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue >(upa B JATYHHOH TpyOKe MmyTém
TpeHus (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEeHHEH dHeprun (TeMIieparypsl) Teja Ipy Terionepeaaye.

OmnbIT 0 aguabaTHOMY pacUIMPEHHIO BO3TyXa (OIBIT C BO3LYIIHBIM OTHHBOM).

Mopenu napoBoi TypOMHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTes.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenne yaenbHOU TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoowvt

[MapooOpazoBanne u koHaeHcanus. Mcmapenne U kuneHue. AOcomoTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceleHHslil nap. Y enbHas TemioTa napooOpa3oBaHUsL.
3aBMCHUMOCTb TEMIIEPATYPhl KUIICHHS OT 1aBICHUS.

Teépnoe Teno. Kpucrannnueckue u aMmop¢HbIe Tena. AHU30TPOIUS CBOMCTB KPUCTAILJIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuanbl. IlnaBnenue m kpucrammsauus. Y aenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpolcTBa M IPaKTUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMU IIOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>XKEHHOM J1aBICHUM.

Crioco0Ob!I U3MepEHHsI BIaKHOCTH.

HaOnroneHue HarpeBaHus U IUIaBICHUS KPUCTANINYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. daekTpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tell. OJeKTpUYecKui 3apsn. JlBa Bua 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOTHUKY, TUBIIEKTPUKH U MOJTYTIPOBOJHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuHbId  3JIEKTpUYECKUH  3apsl.
Onextpuueckoe nose. Hanpsok€HHOCTh 3nexkTpuueckoro mnosid. [lpuHiun cynepno3unuu
IEKTPUYECKUX MOJIeH. JINHUY HANPSKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
[IpOBOTHUKY M AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOoPA.

TexHu4eckne yCTpoMCTBAa M IMPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, 3IJIEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

YCTpolcTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMpneKTpUKHY B 3JEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOHIaJAM IUIACTHUH,
paccTOsTHUSA MEXKy HUMHU U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOr0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUS CYLIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa Lenu.

DNEeKTpUUIECcKoe CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarensHoOE, NapaiebHOE, CMELIAHHOE COEIMHEHHE IPOBOHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIeniia. MOImHOCTB AIEKTPUYECKOTO TOKA.

DIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHKA TOKA. 3aKOH Oma Ju1s
MOJTHOM (3aMKHYTOH) 3seKTpuueckoil nenu. Koporkoe 3ambikaHue.

DNEeKTpOHHAs MPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[onynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTh TOJTYIPOBOIHHKOB.
CgoiictBa p—n-nepexona. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B pacTBOpaxX M pacIulaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIccolanus. JIEKTPOIU3.

DneKTpuueckuil ToK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTPOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJ1, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenrie cuilbl TOKa U HAPSHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIU
MONEPEYHOr0 CEYEHUsI U MaTepuaa.

CMmenaHHoe CoeIMHEHNE TIPOBOJHUKOB.

[Ipssmoe m3MepeHue 3IEKTPOJBHKYIIEeH cuiibl. KOpoTkoe 3aMbIKaHHE TrajlbBaHUYECKOTO
3JIEMEHTa U OLIEHKA BHYTPEHHETO CONPOTUBICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3NEKTPOIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMEmaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYLIEH CWJIBI HMCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anextpomusa.

MexnpeaMeTHbIe CBA3H

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocCymIecTBISETCS C y4&€TOM
COJIEp’KaTENbHBIX MEXIIPEJAMETHBIX CBSI3€il C KypcaMd MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAyYHOTO ITO3HAHMSL:
sBIICHUE, Hay4dHBIH (pakT, rumoresa, Qu3nMdeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHUH, JHMHEWHas QyHKIUA, TMapadoda,
runepooa, ux rpaguKy U CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIIMHN: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKIMH Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OPTaHU3MOB (BHIIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUICCKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTpPUUYECKHE
CBOICTBa METAJNIOB, JIEKTPOTUTHYECKAS TUCCOLIMAIINS, TaTbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO3/lyXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKY, HCIIONb30BaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET W Jpyrue), JBUTATENIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOMU
XOJIOIMIBHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJIYYCHUS COBPEMEHHBIX MATepPUAIOB, B TOM UYHCIIE
HAaHOMATepHalloB, M  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHHE
JNEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM MpPUHTEp, dJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TATbBAHUKA.

11 KUIACC

Pasznea 4. JiekTpoauHamMuKka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuTHL. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT Cynepno3uMi MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
nHAyKuuy. KapTuHa TMHUI MarHUTHOW MHYKIIUH TTOJIS1 IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIUMKA MarHUTHOTO TOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHe. J[BH)KEHUE 3apsyKEHHOM 4YacTULbI B
OJTHOPOJHOM MarHuTHOM mosie. PaGora cunet Jlopenna.

SIBieHne HIEKTPOMArHUTHOM WHAYKUHUHM. [IOTOK BekTOpa MarHUTHOW WMHAYKIUH.
DIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYyKIuu Papajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJAa WHIAYKIUMU B TMPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenna.

NHIyKTUBHOCTD. fIBI€HNE CAMOMHAYKIIMH. DJIEKTPOABHKYIIAS CUIIA CAMOUHTYKLIAH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSHHbIE MAarHHUThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TIOJISL.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME ANEKTPOMArHUTHOM UHAYKIWH.

[TpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHnrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sABieHUS 3JEKTPOMArHUTHON WHYKIIUH.

Paznea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA

KonebGarenbnast cuctema. CB0OOOMHBIE MexXaHWYeCKHWe KoyebaHusa. [apmMoHMUYeckue
koneOanus. Ilepuwon, wacrora, ammmryga W ¢asza kojebanuwii. [IpyXHHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOICOaHUSX.

Konebarenbupiit koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHHUS B HICATBHOM
KOoe0aTeJIbHOM ~KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMU M 3JIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B HJCATHHOM KOJeOATEIHbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoseOaHusx. BelHyX/1eHHbIEe MeXaHUYeCKHe KoJaeOaHwMs.
Pe3onanc. BeiHyXI€eHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemennbiii Tok. CMHyCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHNUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpomsBoactBo, mepegaya U MOTpeOICHUE SJIEKTPUUECKON SHEPrHH.
OKOJIOTMYECKHME PHUCKM NPU MPOM3BOACTBE dJeKTpodHepruu. KynpTypa uCnosib30BaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHudyeckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: DJIJIEKTPUUYECKHUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN UM MaTeMaTHYeCKUH
MasITHHK).

Habmonenue 3aTyxaoommx KoiedaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pesonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpaMmel  (3aBUCUMOCTHM  CHJIBI  TOKAa M HANpsDKEHWsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocneaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TUHUU 3AEKTPOINepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBaHue 3aBUCUMOCTH MEPHOJa MaJIbIX KOJieOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne mnepeMeHHOro TOKa B ILENUM M3 IOCIEA0BAaTENbHO COECIUHEHHBIX
KOHJEHCATOpa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 6OTIHbL

MexaHn4eckue BOJHBI, YCIOBUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mponmosbHbIE BONHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHUS M3JIy4€HUs JIEKTPOMATHUTHBIX BOJH. B3anmuHas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, MpelloMIIeHre, moispuzanus, audpakius, wuaTepdepennus. CKopocTb
3J€KTPOMArHUTHBIX BOJIH.

[[Ikana 3I€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE >J€KTPOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paIUOCBSI3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.

TexHu4eckne ycTpoWcTBa M IMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKalbHbIE MHCTPYMEHTBHI,
yIbTPa3BYKOBasl JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPajAuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTpaHEHUE ONEPEUHbIX U MPOAOILHBIX BOJH.

Kone6uomeecs Teno Kak HCTOYHHUK 3BYKa.

HaGmronenne oTpakeHUs U IPETOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6nronenue nuatepdepeHuu u UG paKiini MeXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KoJIe0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, IPEIOMIICHUE,
noJisipu3anus, Audpakius, UHTepdepeHIns.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsMonHenHOE pacIpoOCTPAHEHUE CBETA B OJTHOPOIHOM Cpeae.
JIyud cBeta. ToyeyHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MpeNOMJICHHS CBeTa. AOCONIOTHBIM TOKa3aTenb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTpPaKEHUS.

Hucniepcus cBera. CloXHbIH cocTaB 6eroro cera. LBer.



ColOuparoniue W paccewBamIIue JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHUE |
ONTHYECKas CHJa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. Judpakmuonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IpH MaJIeHUd MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHUYECKHE yCTPOWCTBA M MpPaKTUYECKOE MPUMEHEHHE: OYKH, JIyma, (Qoroammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIHMOHHAS
peméETKa, TOISAPOU/I.

Llemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHeHue, OTpakeHHe W NpesoMiieHHe cBeta. OnrTuyeckue
PUOOPHI.

[TonHoE BHYTpeHHEe oTpakeHre. Moiesb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B TMH3AX.

Mopenu MUKpOCKOTIa, TEJIECKONa.

Hab6mnronenue natepdepeHIinm creTa.

Hab6nronenue audpakuum cBera.

HaGmonenue aucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOILBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3aX.

HabGnronenue aucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl NPUMEHMMOCTH KJIAaCCUYECKOM MexaHMKH. [locTynarbl crienuanbHON TEOpUH
OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOAYJSA CKOPOCTH CBE€Ta B BAaKyyMe, IIPHUHLIHI
OTHOCHUTEJIbHOCTH DWHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHH U COKPAILEHUE ITTUHBI.
OHeprus U UMIYJbC PEISATUBUCTCKON YaCTHILIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmul KGAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHS M UMITYIIHC
dboToHa.
OtkpeiTne u uccinenoBanue ¢orodpdekra. Ombiter A. I'. CroneroBa. 3aKOHBI
doroaddekra. YpaBHenue DitHmreitna g porospdexra. «Kpacnas rpanunay porodddexra.
Jasnerune cBeta. OnbiTel [1. H. JIeOGenena.
XUMHYECKOE IeHCTBUE CBETA.



TexHuueckue yCTpoOiiCTBa M MpakTHUYECKOe NpUMEHEHHe: (OTo3JIeMEHT, (HOTOJATUHK,
conHeYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.
Cseronuos.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactur. [ImanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsiomienne (GOTOHOB MPU MEPEXoJe aTroma ¢
OJIHOTO YypOBHS »Hepruu Ha napyroil. Buasl cnektpoB. CnekTp ypoBHEH H3HEpruu aroma
BOZOPOJA.

BosHoBbIe cBoiicTBa yacTull. Bonubl ge bpoitnsa. KopnyckynsspHO-BOIHOBOW Tyaanu3M.

CroHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(cieKTpoCKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Ornpezenienne JIMHBI BOJHBI Jlazepa.

Hab6nronenne nuHENYaThIX CIIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habmronenue nuHeiuaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CIIOXHOCTh CTPOEHHs  djpa. OTtkpbIiTHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa paluoakKTUBHOTO U3ITY4EHUSI.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BrusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas mognens siapa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uunciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JledexTt macch sapa.

Snepublie peakuuu. JleneHue u CUHTES A1IEp.

SAnepubiii peaxktop. Tepmosnepublii cuHTe3. IIpobmembl M TNEpPCIEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTHUUECKUE aCTIEKTHhI SAEPHON SHEPrEeTUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHHS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHULI.

OyHnaMeHTaIbHbIE B3auMOAeHcTBUSA. EAMHCTBO (hr3nyecKkoit KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, KaMepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€T4rK HOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukiagHOe W MHPOBO33PEHUECKOE  3HAYEHHUE
ACTPOHOMHUH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKue 3BE3bI, INIAHETHI, UX BUTUMOEC JBUKCHHE.

Conneynas cucrtema.

Connine. ConHeuHass akTUBHOCTh. Mctounuwk sHepruu ConHI@ W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIAaBHOM MOCNEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» ISl 3BE3/ TJIaBHOM
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BOIoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3L.

Mneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Tumst
rajakTuk. Paguoranaktuky u kBasapbl. UEpHbIE ABIPHI B sIAPaxX TAIAKTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
Bosnbiioro B3peiBa. PennkToBOE H3TydeHUE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npobiaemMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHHM
JUTSL OTIPEJICIICHUs] TIOJIOKEHUST HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipKue 3BE3/bI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [lyru.

O0o0marIee NOBTOPEeHUE

Ponp ¢u3mku m acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
ITHYECKON cdepax [esATEIbHOCTH 4YeNOoBeKa, POlb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHOW Hay4YHOM KapTHHE MHUpPa, pPOJb (uU3NUECKol Teopun B (HOPMHPOBAHUU
MPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PM3UIECKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUIN O TPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kiacce oCymiecTBIseTCS € y4ETOM
COJIEp’KaTENIbHBIX MEXKIIPEJAMETHBIX CBsI3€il C KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUN, TPUTOHOMETpUUYECKHUE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU 0JI00MS TPEYTOIbHUKOB, OIPEIeICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocusi: >mekTpuUecKue SBICHUS B KUBOW MPHUPOJAE, KOJIeOATeNbHBIC IBIKEHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJualiy HA >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eocpaghus: MarHUTHBIE TIONFOCA 3€MITH, 3aJIEKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MOBEPXHOCTHU, IPEACKAZAHNE 3EMIIETPSICEHU .



Texnonozcus: MTMHUM DIIEKTPOIIEpPENay, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIID,
UHAYKIMOHHAs TedYb, pajxap, pajuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



INIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEr0 OOIIEro oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» TOKHBI OTpa)karb
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,
paciipeHe >KU3HEHHOTO OIbITa M OMbITa JEATEJBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HaIpPaBJIEHU!N BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0yYaromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEYECKUX T'YMAHHCTHYECKUX U JIEMOKPATHYECKHX
IICHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COLUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIUSAMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU NEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKOW WICHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSIM POCCHUMCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B A€ATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;

5) TpyaoBOro BocnuTaHus:

UHTEpeC K pa3uuHbiM cdepam npodecCHOHaTbHOW JesTeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHbI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKHM Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJAHUPOBAHUE M OCYIIECTBJICHUE JACHCTBHI B OKPY)KaIOUIEH Cpele Ha OCHOBE 3HAHMS
LEeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuiMpeHre OmNbITa JACSITENBbHOCTH HKOJOTMYECKOM HANpaBI€HHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (pU3UKe;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUEHUS (PU3UKU
OCYLIECTBIISATh MMPOEKTHYIO U UCCIEN0BATENBCKYIO AESTEIBHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble JJornueckue aeicTBuA:

CaMOCTOSITENILHO (POPMYIMPOBATE M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpeIeIIATh LENH JeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN JeSTEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJIHATH, pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

Bba3oBble uccienoBare/bCKue AeHCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHSITHSAMH W MeToAamMH (pu3uvecKkoin
HAYyKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-HMCCIIEAOBATEIbCKOM U MPOEKTHON AEATEeIbHOCTH B 00NacTu
¢bu3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPeIlleHus 3aAa4
(bU3HYECKOTO COAepKAHUS, TPUMEHEHHUIO PA3IMIHBIX METOIO0B MTO3HAHMUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTH MO TOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHrI0 M MPUMEHEHHUIO B Pa3jIMYHbIX Y4YEOHBIX CHUTyallUsiX, B TOM 4YHUCIE MpU
CO3JJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3aj7ady, BBIABUTATh
TUNoTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHHUS;

AQHAJIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATb UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynmHpOBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOW JEATEIHHOCTH, B
TOM YHUCJIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMePEHOCUTH 3HAaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MpeJlaraTb OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMyCKAIOIINE aJbTepPHATUBHBIEC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(oOpMaruy (GU3NYECKOTO COACpKAHUS U3 UCTOUHHUKOB
pasHbBIX THIIOB, CAMOCTOSITENILHO OCYLIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (OPM IPEICTABICHNUS;

OLIEHMBATh JOCTOBEPHOCTh HH(OPMAIIHY;

UCTIOJIb30BaTh CPEACTBa MH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMUKH, TEXHUKN 0€301TaCHOCTH, TUTHEHBI, PeCypcocOepekeHHs, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HHPOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmaTax ¢ y4EToM
Ha3HAueHUs MWHPOpPMALMU W LEJNEeBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GOpMy
IPE/ICTaBICHNS U BU3YATH3aLUH.

KoMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOH NESTEIHLHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHRIX CUTYallui U CMATYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYaTbHONU PaOOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JIeHa KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOW JEATEIBbHOCTH, OPraHU30BbIBATH W KOOPAMHHUPOBATH
JEUCTBUA IO €€ NOCTMKEHHIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENCNIATh POIAU C YYETOM
MHEHHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KaYECTBO CBOETO BKJIaJa U KaXKJOr0 yYaCTHHKA KOMaHIbl B OOIIUI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HMJEU C MO3UMLUMUHU HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAaYMMOCTH;

OCYHIECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEPCAJIbHbIE YUeOHbIE /1€l CTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO NEATEIBHOCTh B 00JacTH (QU3UKH U
ACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABJISITh IUIAH PEIICHHs] PAcUETHBIX M KAYeCTBEHHBIX 3aj/iay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;
pacHmpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CHoCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JaCTH (DUBHKH,
MTOCTOSTHHO TTOBBIIIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJICKT:



JaBaTh OLEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBHI B JESATEIbHOCTb, OILIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh TPUEMBI peIeKCUH IS OLIEHKH CUTYallid, BbIOOpa BEPHOTO PEIIeHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U QPTYMEHTHI IPYTUX MPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB JEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHMS IIPOrpaMMBbI IO (PU3HKE IS
YPOBHsI cpefHero o0Iero o0pa3oBaHus y OOYYArOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MpeArnoaaraomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SIMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTHh HAMPABJICHUSI PA3BUTHUS COOCTBEHHOH SMOIMOHATBHOU c(hepbl, ObITh YBEPSHHBIM B ce0e;

caMOperyJIupOBaHHUs, BKJIIOYAIOLIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAThCA K 3MOIMOHAJIbHBIM
U3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHUIO LIEJIM U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHHE AEMCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOILIMOHAIBHOE COCTOSIHHE IpPYTHUX,
YYUTBIBATh €T0 IIPU OCYIECTBICHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOUICHUS C JAPYTMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpPax pojib U MecTO (U3UKU B (POPMUPOBAHUM COBPEMEHHON
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITeILHOCTH JIFOACH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PHU3NUECKUX MOAEeH: MarepuanbHas
TOYKa, MHEpLUalbHas cucTeMa OTc4éra, abCOJIOTHO TBEPHOE TEJO, WICATIbHBINA Ia3, MOAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIA AIEKTPUUYECKUU 3aps]l IIPU PELICHUH
busznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKHE SIBJICHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOAHOE TMaJeHHE Tell,
NBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMopaencTBue Tein, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE JKUAKOCTeM M TBEPIBIX Tel, U3MEHEHHE 0O0bEMa Tesl IpU HarpeBaHUU
(oXJaKJeHUHN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCAlUs, IIJIaBJIeHHEe, KpUCTAIIIN3aI1s,
KHUIIEHUE, BIAKHOCTH BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IIpolLeccax, IEKTpU3alus Tel,
B3aUMO/JICHCTBUE 3aPSI0B;



ONKCHIBaTh MEXaHMUYECKOE JBI)KEHUE, UCIOJB3Ys (hU3MUecKue BEeNNYMHBI: KOOpJIWHATa,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJa, UMIYJbC Teja, KMHETUYECKas
DHEprus, MOTEHIMANbHAS DJHEPTHs, MeXaHW4ecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpH
ONMCAHUM TPABUJIBHO TPAKTOBaTh (DU3MUECKUM CMBICT HUCHOJB3YEMBIX BEJIUYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHMSI, HCIIOJIb3Ys
¢usznyeckue BETMYMHBI: JaBlIEHUWE Tas3a, TemIepaTypa, CpedHssi KUHEeTHYecKas JHeprus
XAO0THUYECKOr0 JBWKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TETUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((QUIUEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIBLHO TPAKTOBATHh (PU3NYECKUI CMBICIT HCIIOIb3yEeMbIX BEINYHH,
uX O00O03HAYeHUS M EJUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE MJaHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAM;

ONMCHIBATh U3YUYEHHBIE 3JIEKTPUUYECKHE CBOWCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ys (U3UUECKUE BEIMUMHBL: AJIEKTPHUUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaIpsOKEHHOCTh MMOJSA, MOTEHLUHAN, pa3sHOCTh IMOTEHUMAJIOB; MPHU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BEITUIHHAMU;

aHaNM3UpPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPTuH, 3aKOH COXPAHEHHUs UMITYJIbCA, IPUHLNI CYNEPHO3ULUN CUJI, TPUHLIUIT
PaBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHEW KHHETUYECKOW HHEPIMHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJT C aOCOJIFOTHOM TeMIlepaTypol, MepBbIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHHUS
ANEKTPUYECKOT0 3apsijia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpaKEHUE U yCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC TIPUHITUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuy4aTh yCIOBHS X O€30MaCHOTO MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh SKCIEPUMEHTHl IO HCCIEIOBAHUIO (U3NYECKUX SBIEHUN M IPOLIECCOB C
UCTIONIb30BAaHMEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POpMYyIUpOBATH
npoOiieMy/3aqady W TUNOTE3y Y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpsSMble U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BEJIWYMH, MPU ITOM
BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO H3MEpPEHHsT M MCIONIb30BaTh H3BECTHBIE METOJBI OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
OpSIMBIX  U3MEPEHHM, MPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATH pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PM3WYECKUX BEIWYUH B BHJE TAOMUIl U rpadUKOB, J1€JaTh BBIBOIBI
10 pe3yJbTaTaM MCCIEA0BaHNUS;

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOro JKCIEpUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOro 000pyIOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (HU3UYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3314l BHIOMPATh (PU3NYECKYIO
MOJieb, BBIAENATH (U3NYECKUE BEIMYMHBI M (GOpPMYIbl, HEOOXOAUMBIE A €€ pelleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAbHOCTH MOy4YEHHOTO 3HAYeHUs (PU3UUECKON BETMYUHBI;



pemath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO ILETIOUYKY
paccyXJIeHHii ¢ ONOpol Ha W3YYEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

UCTIONIb30BaTh TIPU  PEIIEHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU M IpPEACTaBIeHHs y4eOHOU u
HAyYHO-TIOMYJISIPHON HMH(OpPMAIMK, MOJYYeHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOTy4aeMyro HH(pOpMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIA/a POCCUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bICHEHUE MPOIECCOB OKPYXKAIOIIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJOTHUH;

UCIIOJIb30BAaTh TEOpPETHYECKWE 3HAaHMUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU JUIA
oOecrieyeHns 6€30MaCHOCTH MPH 00paIeHHH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoLIei cpene;

paboTaTh B IPYIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIei, MIaHUpOBaTh paboTy
TpYNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B
HECTAH/IAPTHBIX CHUTYalMsX, aJeKBATHO OIICHWBATH BKJIAJ KAXKIOTO M3 YYaCTHHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi PoOIEeMBI.

K xonmy odyuenns B 11 kjacce nmpeaIMeTHBIE Pe3yIbTaThl HA 0a30BOM yYpOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITMUXCSI YMEHUM

JNEMOHCTPHPOBATh HA TMpUMEpax poyib U MecTOo (U3MKU B (HOPMHPOBAHUHM COBPEMEHHOI
Hay4YHOU KApTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NEeSTENIbHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS H3YyYEHHBIX (U3UUECKUX MOJeNel: TOYeUHbIH
ANEKTPUYECKUN 3apsii, Jy4d CBETa, TOUYEYHBIM HMCTOYHUK CBETa, fJIEpHAsi MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIIpa MPH pelIeHnH (HU3HUECKUX 3aad;

pacro3HaBaTh (U3UYECKHE SIBICHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
JMEKTPOAMHAMUKHN U KBAHTOBOM (PU3UKHU: 3JEKTpUUYECKas MPOBOJIMMOCTb, TEINIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JCUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, JCHCTBHME MAarHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, IPSAMOJIMHEWHOE PAacIpOCTPaHEHHUE CBETa, OTpaKEHHeE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMONSIpU3aLUsg CBeTa, JTUCHEepCUs CBeTa,
dorornekrpudeckuit 3¢pdext (porodddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE,
INEKTPUUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CpPeN) U 3JIEKTPOMATHUTHBIE SIBICHUS (TIPOILIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIUYMHBL: JJIEKTPUUECKUI 3apsia, Cuia TOKa, JJIEKTPHUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moiisd, cuia Ammnepa, cuna JlopeHlla, MHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUUYECKOr0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojebaHuil B
KOJIe0aTEIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJa JIMH3BI, MPH OMHCAHWUW TMPABUIHHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHS M €IUHHULIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3MYECKYIO BETUUHUHY C IPYTMMH BETUYMHAMY;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, SHEPTUs W
UMIyabCc (OTOHA, IMEpPUOJ IoJypacmhana, SHEpPrus CBsI3W ATOMHBIX SAep, NpU OMHCAHUU
IPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIUE JAaHHYIO (PU3UYECKYI0 BEITUYHMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUCHUE (PUINUECKON BETUIHHEI;

AHATM3UPOBATh (U3UYECKUE TIPOIECCHl M SIBICHUS, UCHONB3YS (U3MUECKHUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENbHOIO U MAPAJIENBHOTO COEIMHEHUs
MPOBOAHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIEKTPOMAarHUTHOM HWHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHMe OWHIITEHHa I Qorodddexra, 3aKOH COXpPAHEHUS DHEPIUH, 3aKOH
COXpAaHEHMsSI HMITYJIbCa, 3aKOH COXpPAHEHHs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOT0 4YHCJa, MOCTyJaaThl bopa, 3aKOH pajMoOaKTUBHOTO pacnaja, MpH 3TOM pa3iudaTth
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPRKEHUE W YCIIOBHS (TpaHHULBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HaIpaBJIeHWE BEKTOpa MHAYKLUHWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl Jlopenna;

CTPOUTH M OIHCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SIBJICHUH M TPOIECCOB C
UCIIOJIb30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpEHui: Tpu d3ToM  (POpMyIupoBaTh
npobnemy/3ajady W TUMOTE3y y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT M (JOPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs] (DU3MUECKHX BEIWYHH, TPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUs M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICJIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEITUYUH C UCIOJIE30BAHUEM MIPSIMBIX M3MEPECHHUIA:
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yIbTAThl MOITYYCHHOW 3aBUCUMOCTHU
busznyecKkux BEJWYMH B BHUAE Tabmull U TpaduKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHUS,

coOuoaTh mMpaBuia 0O€30MacHOro TpyAa NpU TPOBENEHUHM HCCIEAOBAHUI B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOW UM  TMPOEKTHOW MAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyAOBAHMUS;

pemath pacu€THble 3aJayud C SBHO 3aJaHHONW (U3MYECKOM MOJENbI0, HUCHOJIb3Ys
dbusznyecKkre 3aKOHBI ¥ MPHUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBHS 33/1a4d BRIOMPATh (PUINIECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
MPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pemath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IETIOYKY
paccyXJIeHHii ¢ ONOpol Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCTIONIb30BaTh TIPU  PEIIEHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU M IpPeACTaBiIeHHs] yd4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYeHHOM W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH TOTy4aeMyto HH(pOpMAIIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUIECKUX YCTPOMCTB, pa3andaTh
yCIIOBUS UX 0€30MaCHOTO UCIIOJIB30BaHUS B IOBCEIHEBHOI JKU3HH;

PUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DM3HKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE NPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HaHMA N0 (U3MKE B TOBCEJAHEBHOW IKM3HM IS
obecrieueHnst 6€30MaCHOCTH MTPH OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOWCTBAMH, JIJIs
COXpaHEHHUs 3I0POBbs U COOIIOICHUSI HOPM SKOJIOTUYECKOT0 MOBEEHUS B OKpYKaIoIel cpee;



paboTaTh B IPYIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIei, MIaHUpOBaTh paboTy
TPYNIbI, palMOHAIBHO paclpeneiiaTh OO0S3aHHOCTH M IJIAHUPOBATh  JEATEIbHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOIO M3 YYaCTHUKOB IPYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KosnyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBare/ibHbIe
padoTsI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 dusnka u METo ay4HOro M03Ha 2 Bubmmorexa HOK
. W3HUKa U METOJIbl HAYYHOTO TIO3HAHHUS
A A https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [JOK
2.1 K 5
pHeMatiia https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 7
Amamika https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 hitps-//m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 | bubnuoreka [JOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2 1 1
3 OCHOBEI TEPMOAHHAMIIKIL 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnuoreka [JOK

®a3oBbI€ MEPEXOIBI

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



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

Hroro no pasgeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [IOK
4.1 1
DUeKTpoCTatiiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 bubmuoreka [JOK
’ Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

11 KJTACC

KosnyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoabusie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHUTHAsI Bbubmuotexa [JOK
1.1 11 1 3
WHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
)1 MexaHu4yeckue U AIEKTPOMarHUTHBIE 9 | bubmuoteka [JOK
’ Kose0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4YecKHe U dJIEKTPOMarHUTHbBIE 5 ) bubmuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcHOBBI cIEIIMAIBHON TEOPUH 4 ) Bu6muotexa [JOK
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKH 6 bubmmorexa LIOK

https://m.edsoo.ru/7{41c97¢c
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bubmuoreka [IOK

4.2 4
Crpoenne aroma https://m.edsoo.ru/7{41c97¢c
bubmuoreka [IOK
4. A
3 TOMHOE ARpO > https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPU3UKH 7 Brbmrorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O06o0maro1iee TOBTOPEHHE 4 EES:;EZE&?j 64169 7c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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ITHOYPOYHOE IINTAHUPOBAHME

10 KITIACC
Jara
KosmnuecTBo yacos nnaHnpy
Ne Tema ypoka eman. Aara
n/n KonTpoan IMpakTn
Bcero HbIe YecKue dakTnyeckan
padoThI padoThI
| ®dusuka — Hayka o npupoje. Hayunsie MmeToas |
MTO3HAHUS OKPYXKAIOLIEro MUpa
Posb 1 MecTo (pu3nKu B GOPMHPOBAHUN COBPEMEHHON
2 Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN 1
NEATEIbLHOCTH JI0AeH
Mexannyeckoe nBuxeHrue. OTHOCUTEIBHOCTh
3 MEXaHUYEeCKOro ABrkeHus. [lepemenienue, CkopocTs, 1
yCKOpEeHue
4 PaBHOMEpHOE NTPSAMOJIMHENHOE ABUKEHHUE 1
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE 1
6 Bxomnoii Tect. CBoOOgHOE TTasieHne. Y CKOpeHHe 1
CBOOOIHOTO TIAJACHHUS
7 KpuBonuneiinoe npuxenue. [[BrxkeHue |
MaTepHalbHON TOYKHU IO OKPYKHOCTH
3 [Ipunuun otHocurenbHOCTH [ anuies. MHepuuanbHbie 1
cucreMsl orcuera. [lepseiii 3akoH HeroToHA
9 Macca tena. Cuna. [IpuHIUn cynepno3uiu cui. |
Bropoii 3akoH HproToHa 1711 MaTepUabHON TOYKH
10 Tpetwnii 3akoH HeroTOHA 117151 MaTepuagbHBIX TOUEK 1




11

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepsas
KOCMHYECKasi CKOPOCTh

12

Cuna ynpyrocru. 3akoH ['yka. Bec tena

13

Cuina tpenus. Koaddumuent tpenns. Cuna
COIIPOTHUBJICHUS TPH IBUYKCHUU TeJIa B KHUIKOCTH WIIN
rase

14

HOCTYHaTeJIbHOC 158 BpaH_IaTe.HLHOG ABUXKCHHUC
abcomoTHO TBEPAOTO Tena. MomeHT cuibl. [lmedo
CHJIBL. YCIIOBHSI paBHOBECHS TBEPAOTO Tea

15

HNMnynsc MaTepuanbHOM TOYKU, CUCTEMBI
MaTepuaibHbIX TOYEK. MIMITynbe cuibl. 3aKOH
COXpaHEHHUs1 UMITYyJIbCa. PEakTUBHOE IBUKECHHE

16

Pabora u momHOCTh cuibl. Kunernueckas sHeprus
MarepuaibHOR Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUU

17

[TorenumansHas sHeprus. [loreHumanbHas sHeprus
yrpyro aehopMHUPOBAHHON TIPYKUHBI.
[MoTennmansHas 2HEPrHsl TeIa BOIM3U TOBEPXHOCTH
3emnu

18

IToTeHnuansHBIE M HEMOTEHIMAIEHBIE CUIbI. CBA3b
paboTHl HEMOTEHITUATBHBIX CHUJI C U3MEHEHHUEM
MEXaHUYECKON YHEPTUHN CUCTEMBI TEJ. 3aKOH
COXpaHeHI/IH MexaHI/IquKOfI aHepr 15051

19

JlaGopaTtopHast pabota «HMcciaenoBaHue CBs3H pabOTHI
CHITBI C I3MEHEHNEM MEXaHWYEeCKOW SHEePTuu Teja Ha
pUMeEpPe PACTSHKEHUS] PE3UHOBOTO JKIYTay

20

KonTtponshas pabora no Teme «KunemaTuka.
Jlnnamuka. 3aKOHBI COXpaHEHHSI B MEXaHUKE»




OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM

21 teopun. bpoyHoBckoe asmxkenue. uddysus
Xapakrep ABUKECHUS U B3aUMOJICHCTBHS YaCTHULL

22 BellecTBa. MoJenu CTpOEHUs ra3oB, KUIAKOCTEN U
TBEPIABIX TEN

” Macca monekyn. KonnuectBo Bemectsa. [loctossHHas
ABoraapo

24 TemnmoBoe paBHOBecue. TemnepaTypa v €€ U3MEpeHue.
[IIxana remnepatyp Llenbcus

25 Wneanbsbiii raz B MKT. OcrHoBHoe ypaBHeHre MKT
AOcoroTHas TeMIlepaTypa Kak Mepa cpeaHein

26 KMHETUYECKON YHEPTUU ABUKEHHUS MOJIEKYII.
VYpaBHenue Mengeneesa-Knaneiipona

27 3akon lanpToHa. 'a30BbIe 3aKOHBI

73 JlaGoparopHas pabota «lccnenoBanue 3aBUCUMOCTH
MEXly TapaMeTPaMU COCTOSHUS PA3PEKEHHOTO ra3ay

79 H3omporeccsl B uaeanbHOM rasze u ux rpaduueckoe
IpeJICTaBICHNE
BHyTpeHHsIs 3HEprus TEPMOAMHAMUYECKON CUCTEMBI

30 U criocoObl e€ n3meHeHus. KonuuecTBo TemaoThl U
pabora. BHyTpeHHss 2HEprHsi OJHOATOMHOTO
U7eabHOTO rasa

31 Buns! Tenonepenaun

0 VhennHas TemI0EMKOCTE BemecTBa. KonnmuecTBo
TEIUIOTHI NIPH TeIutonepenave. AnuabaTHbIN MpoLece

1 ITepBblii 3aKOH TEPMOJAMHAMUKYU U €r0 MIPUMEHEHHE K

nu3omponeccam




HeoGparumocTs npoiieccoB B npupojae. Bropoii 3akon

34 TEPMOJIUHAMUKHU

35 [Mpunuun neticteus u KII TemioBoit MarmHsbl

36 [uxn Kapno u ero KITJ]

37 DKOJIOrHYecKre MpoodIeMbl TEIIOHEPTeTHKU

13 O6o0maromuii ypok «MosekyisipHast pu3nka.
OCHOBBI TEPMOAMHAMUKI»

19 KonTtponbHas padota mo teme «MomnekymspHas
¢uznka. OCHOBBI TEPMOIMHAMUKIY

40 [TapoobpazoBanue u koHaeHcanus. Mcnapenne u
KUIICHUE

A1 AOCOIOTHAS U OTHOCHUTEJIbHAS BIaXKHOCTH BO3TyXa.
Hacelennsiil nap
Teépmoe teno. Kpucrammmueckue u amopdHsbie Tema.

42 AHU30TpONUs CBOMCTB KpUCTALIOB. JKukue
Kpuctayyibl. CoBpeMEHHbIE MaTepHAaIIbI

43 [LnaBnenue u KpucTamuM3anus. Y aeiabHas TerioTa
rtaBnieHus. Cyonumanus

44 YpaBHeHHE TEIIOBOTO OaaHca

45 DneKkTpu3aius Teil. DIeKTpUYecKui 3apsia. [[Ba Buaa
JIEKTPUUYECKUX 3apsI0B

46 [IpoBOAHUKH, AUIEKTPUKHU U TIOJTYIPOBOJHUKH.
3aK0oH COXpaHEHUsl AIEKTPUUECKOro 3apsiaa

47 BzaumoneiictBue 3apsaaoB. 3akoH Kynona. Toueunsrit
AIEKTPUYECKUI 3apsi

43 Hanpspok€aHocTh anekrpudeckoro nouist. [IpuHnun

CYNEPNO3UIIUU AMEKTPUUECKUX TTonei. JInHuum




HaIpsKEHHOCTH

49

Pabota cuit anexktpocraruueckoro nost. [Torenmuan.
Pa3zHocTh mOTEHITMATIOB

50

[TpOBOAHMKY U TUAIIEKTPUKU B IIEKTPOCTATUYECKOM
noJie. J{usnexkrpuyeckas NpOHUIIAEMOCTh

51

Onexrpoémkocts. KonaeHncarop

52

DNEKTPOEMKOCTD IIOCKOTO KOHJIEHCATOpa. DHEPTHS
3apsHKEHHOT0 KOHAEHCaTopa

53

JlaGoparopnas pabota "M3MepeHune aeKTpoEMKOCTH
KOHJeHcaTopa"

54

[IpuHLHAI [ENHCTBHS U IPUMEHEHHUE KOHIEHCATOPOB,
KOIUPOBAJIBHOIO almapara, CtpyiHOro IpuHTepa.
DnekTpocTaTHUecKasl 3allUTa. 3a3eMIICHUE
AJIEKTPOTIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBHUS €r0 CYLIECTBOBAHMSI.
[TocTostuubiil Tok. Cuna Toka. Hanpsbxkenue.
Conporusnenue. 3akoH OMa aj1s y4yacTKa LHEenu

56

[TocnemoBarenbHOE, TApaILIEIEHOE, CMEIIAHHOE
COeTMHEHHE POBOAHUKOB. JlabopaTopHas pabora
«M3yueHne cMemaHHOT0 COSTUHEHUS PE3UCTOPOBY

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

58

3axoH OMa 711 IOJIHOM (3aMKHYTOM) 2JIEKTPUYECKON
nenu. Koporkoe 3ambikanue. Jlaboparopras pabota
«3mepenne DJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COIPOTUBIICHUS

59

DNEeKTpOHHAsl MPOBOAUMOCTH TBEPABIX METAIIIOB.
3aBUCHUMOCTD COTIPOTUBIICHUS METAIIIIOB OT




teMriepatypbl. CBepXIIpOBOIUMOCTh

DJNeKTpUYECKuid TOK B Bakyyme. CBoiicTBa

60 AJIIEKTPOHHBIX MYYKOB !
[TomynpoBoAHMKY, UX COOCTBEHHAs U IPUMECHAs

61 MpoBOAMMOCTE. CBOMCTBA p—n-MIepeXo/ia. 1
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEeKTPUUYECKUI TOK B PACTBOpPAX M pacIijiaBax

62 3JIEKTPOJUTOB. DIEKTPOITUTHYECKAS TUCCOLIUALIHS. 1
DIIEKTPOIIN3

63 DneKTpuYecKuil ToK B razax. CaMOCTOATENbHBIN U |
HECaMOCTOATEIbHBIN pa3pan. Monnus. [liazma
DneKTpuuecKue mMpuOOpPhl U yCTPOMCTBA U UX

64 MpakTU4YecKoe npumeHenue. [IpaBuna TeXHUKU 1
0€3011aCHOCTH

65 O06o0maromuii ypok «JIEKTPOIAHAMHUKA 1
KonTtponpsHas pabota no teme «JIEKTPOCTATUKA.

66 [TocTosiHHBIM 2neKTpUUECKUl TOK. TOKM B pa3IndHbIX 1
cpenax»

67 Peseprubrit ypok. KonTponbsHas pabora 1o Teme 1
"OnekTpoauHaMuka"

68 PeseprubIit ypok. O6o0mmaronuii ypok mo temam 10 |
KJjlacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




11 KJTACC

Ne
n/n

Tema ypoka

KosnuyecTBO 4acoB

Bcero

KonTtpoabsn
ble padoThI

IIpakTH4eckue
padoTsbI

Jara
IUIAHUpYe
Mmasi

JlaTa
(pakTnyeckas

ITocTossHHBIE MATHUTHI U KX B3aUMOJIEHCTBHE.
MaruuTHO€E nosie. BekTop MarHuTHOM
WHAYKIWU. JIMHUY MarHUTHOM MHIYKIIUU

MarauTHO€e 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT
Opcrena. BzaumopaeiictBrue mpoBOAHUKOB C
TOKOM

Jlaboparopnas pabota «/3y4eHre MarHUTHOTO
MOJIS KATYIIKHA C TOKOMY

JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C
tokoMm. Cuiia Amniepa. JlabopatopHas paborta
«HccnenoBanmne ASMCTBUS ITOCTOSIHHOTO
MarHuTa Ha PaMKy C TOKOM»

JIeriCTBHE MarHUTHOTO I10JI HAa JBUKYIIYIOCS
3apsbxeHHyto yactuiy. Cuna Jlopenna. Pabora
cuisl JIopeHna

DnekTpoMarHuTHas MHAyKus. [loTok BekTopa
MarHuTHON MHAYKUIHUK. DIC nHayKInu. 3aKoH
JJIEKTPOMarHuTHOM MHAyKuuu Papanest

Jlaboparopnas pabota «MccnenoBanue
SIBJICHHSI DJIEKTPOMArHUTHOW MHTYKITHH)

NHayKTUBHOCTB. SIBIEHUE CAMOUHAYKIWH.
O/1C camOoMHAYKIIMU. DHEPTUsl MArHUTHOTO
TIOJISI KATYILIKU C TOKOM. DJIEKTPOMAarHUTHOE




I10JIC

TexHUYecKre yCTpOMCTBa U UX PUMEHEHHUE:
MOCTOAHHBIC MAIrHUTHI, SJICKTPOMArHUThI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX
YaCTHULl, THAYKIUOHHAs ICYb

10

O6o0maromuii ypok «MarauTHoe moJie.
DNEeKTpOMAarHUTHAs HHIYKIUS

11

Kontponbras padoTa nmo teme «MarautHoe
noJie. DIeKTPOMarHuTHasE UHAYKLIHS

12

CB0OOIHBIC MEXaHHYECKHUE KOIeOaHusI.
["apmonnueckue koneOanus. Y paBHEeHHE
rapMOHHYECKHUX KoseOanuii. [IpeBpamenue
SHEPIUU

13

Jlaboparopuas padota «VccrnenoBanue
3aBHCHMOCTH TIEPHO/Ia MATBIX KOJeOaHu
rpys3a Ha HUTHU OT AJIMHBI HUTHU U MACCHI I'py3a»

14

KoneGarenbubiit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UCATEHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY
MCXAHUYCCKUMHU U BHCKTPOMaI‘HI/ITHBIMI/I
KoJIe0aHUsIMHI

15

®opmyna ToMcoHa. 3aK0H COXpaHEHUs
SHEPTUH B HIeaTbHOM K0JIe0aTeIbHOM KOHTYpE

16

[IpencraBienue o 3aTyxaroUUX KoJeOaHUsAX.
BrinykaeHHbIe MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyX/I€HHBIE 2JIEKTPOMAarHUTHBIE
Kose0aHus

17

Ilepemennsbiit Tok. CHHYCOUAIBHBIN




[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAYECHUE
CWJIBI TOKA W HAIIPSKEHUS

Tpanchopmarop. [IpousBoacTso, nepenava u

18 noTpedIieHne NEKTPUIECKON YJHEPTHH
YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE

19 AJIEKTPUYECKOI0 3BOHKA, TeHEpPaTOpa
MEPEMEHHOT0 TOKA, JIMHUH 3JIeKTpornepeaay
DKOJIOTUYECKUE PUCKH MTPHU MPOU3BOJICTBE

20 anekTposHepruu. Kynsrypa ncnonab3oBaHus
AIIEKTPOIHEPIHH B MOBCETHEBHOM KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS

)1 pacnpoctpanenus. [lepuoa. Ckopocth
pacnpocTpaHEeHHs U JITTMHA BOJIHBI.
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

2 3Byk. CKOpOCTBH 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa

3 DNEeKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U
ckopocTb. [lIkana 351eKTpOMarHUTHRIX BOJTH

24 [TpuHIMIIBI PaTUOCBSI3U U TEJIEBUACHUS.
PazButue cpencts cBszu. Panguonokamus

25 Konrtponsnas padora «Konebanus u BOJIHBI
[IpsamonnHeiHOE pacipOCTpaHEHUE CBETA B

26 OIHOPOJHOM cpefe. ToueuHblid HCTOYHHK
ceera. Jlyu cera

7 OtpaxkeHne cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenune n300pakeHNi B MIIOCKOM 3epKaJIe

28 [Ipenomnenue cBera. [lonHoe BHyTpEeHHEE




oTrpaxenue. IIpenenpHblil yromi nojaHoro
BHYTPEHHETO OTPaKCHHUS

Jlaboparopnas pabota «3mepenue

29 II0KAa3aTeJsl PEIOMIIEHHSI CTEKIIa

30 JIunzel. [TocTpoenue n3o0pakeHuil B THH3E.
dopmyJia TOHKOH JMH3bL. Y BEJIMYEHUE JTUH3BI

31 JlaGopatopHnas pabora «/ccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX)
Hucniepcust ceeta. CI0XHBIN cocTaB 6€10ro

32 cgeta. L[Ber. JlabopaTopHas pabota
«HabmoneHne nucnepcun cBeTay

13 Hutepdepennus ceera. {udpakmus crera.
JudpakuronHas pemeTka

34 ITonepeuHocTs cBETOBBIX BOJH. [lonsgpusanus
cBeTa

35 Onrtuyeckue mpuOOPHI M YCTPOUCTBA U
YCIIOBHS UX 0€3011acHOT0 IPUMEHEHUS
['paHuIIbI MPUMEHUMOCTH KIIACCHUYECKOM

36 MexaHuku. [TocTynarel crienuaibHON TEOpUU
OTHOCHUTEJIBHOCTH

17 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ame]IeHre BpEMEHH U COKpallleHHe JJTUHBI
DHeprusi ¥ UMIYIbC PENATUBUCTCKOMN YaCTULIBI.

38 CBsI3p Macchl C SHEPTUuel U UMITYJIbCOM.
DHeprust MoKos

39 Kontponbras padota «Ontuka. OCHOBBI
CIEMAIBHON TEOPUH OTHOCUTEIILHOCTH

40 ®otonsl. Dopmyna [Inanka. Dueprus u




UMIyNbC (HOTOHA

41

OTtkpriTHE U HccienoBanue GotodddekTa.
Omnprtet A. I'. CToneroBa

42

3akonbl hoTodrdekra. YpaBHeHNE DUHINITEHHA
st pororddexra. «KpacHas rpanuiiay
dhoTodrddekra

43

Hasnenue ceeta. Oneitel 1. H. JIeGenena.
XUMHYECKOE NeHCTBUE CBETA

44

TexHuyeckue yCcTpoNuCTBa U MIPAKTHYECKOE
npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
CONTHEYHas OaTapesi, CBETOUO]T

45

Pemenue 3agad mo reMe «DIeMEHTHI
KBAaHTOBOU OITHUKN)

46

Monens atoma Tomcona. OneiTel Pesepdopna
10 paccesHuto o-yactull. [InmanerapHas monens
aToma

47

IToctynarter bopa

48

W3ny4yenue u norioieHue GOTOHOB NpU
IIEPEXO0/I€ aTOMa C OJJHOTO YPOBHS DHEPIHH HA
Ipyroi. Bunsl ciekTpos

49

BonHoBEIE cBoicTBa yacTHUIl. BolHEI e
Bbpoiins. KopryckyisipHO-BOJTHOBOU JTyaau3M.
CroHTaHHOE W BBIHYXKJIEHHOE U3Ty4YCHUE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocrasa
PaZAMOaKTUBHOTO U3TyYEHUS

51

CaoiicTBa anb(a-, 6era-, raMMa-u3TydeHUsI.
BrnusiHue paguoakTHBHOCTH HA JKUBBIC




OpraHu3Mbl

52

OTKpbITHE TPOTOHA K HEUTpPOHA. M30TOIbI.
Anbda-pacniaa. DIeKTPOHHBINA U MTO3UTPOHHBIH
6era-pacnaj. ["aMma-u3nyuenue

53

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakmuu. SnepHsiii peakrop. [Ipodaemsr,
MIEPCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOMN DHEPIETUKH

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Merobl HAOMIOACHUS U
pEerucTpalmu 3JIeMEHTAPHbBIX YacTull. Kpyribiit
ctos1 «@yHAaMEeHTaIbHbIE B3aUMOJCHCTBUA.
EnuHCcTBO (pM3MUecKoil KapTUHBI MU

55

Bun 3Bé3nH0TO HeOa. Co3Be3aus, sipKue
3BE3/1b], IJIAHETHI, UX BUAUMOE IBIKEHUE.
CoiHeuHast cucTeMa

56

Comnnue. ConHeuHast aKTUBHOCTE. McToOUHUK
sHeprun CoJIHIIa U 3BE3NT

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3ABI ITIABHOM ITOCIEI0BATEIHLHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MMPOUCXOKICHUHU U DBOJTIOLINH
CoiHna u 38631

58

Muineunsiii [yt — nama ['anakruka.
ITonoxxenne u nBmwxenne Connua B ["anakTuke.
INamaktuku. YEpHbIE IBIPHI B iApaX raJlaKTUK

59

Bcenennas. Paz6eranue ranakrtuk. Teopus
Bosnbiioro B3peiBa. PeukToBoe n3iydeHue.




MeraranakTuka

60

Hepemennsie mpo6iieMbl acCTpOHOMUU

61

KontponbHas paboTa «2J1€MEHTHI aCTPOHOMHUH
1 acTpOPU3UKIY

62

Ob6o06maromuit ypok. Pois pusuxu n
ACTPOHOMHUHU B DIKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHON U 3THUYECKOM
cdepax AeaTeTbHOCTH YellOBeKa

63

O6o06maromuii ypok. Ponb u mecro ¢pusuxu un
aCTPOHOMUU B COBPEMEHHO!N HAay4YHON KapTUHE
Mupa

64

O6o0maromuii ypok. Pons ¢puzmdeckoit
TeOopUH B (HOPMUPOBAHUH MTPEICTABICHUNA O
¢busnveckoil kKapTuHEe MUpa

65

O6o0maromuii ypok. Mecto ¢pu3ndeckoit
KapTHHBI MUpPa B O0IIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O
IpUpoJIe

66

Pe3epBHbIil ypok. MarHUTHOE TIOJIE.
DneKTpOMarHuTHas WHAYKINS

67

PesepBubliil ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBLHOCTH

68

Pesepnsiii ypok. KBanToBas (usuka.
DeMEeHTHI aCTPOHOMHUU M aCTPOPHU3IUKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

®usuka 10 kanace I'.A.Makumes, b.b.byxosues, H.H. Corukmnii

®usuka 11 kanace I'.A.Makumes, b.b.byxosues, B.M.Yapyrun

METOAUYECKHUE MATEPUAJIBI 1JIsA YUUTEJISA
®u3uka 10 kaace I'.A.Msakumes, b.b.byxosues, H.H. Corukmnii

®uszuka 11 kaace I'.A.Msakumes, b.b.byxosues, B.M. Yapyrun

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

butmmoreka [IOK https://m.edsoo.ru









