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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
oOpasoBarenbHON Tporpammsel, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanbHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHLEIIMU MPENoJaBaHUsl Yy4eOHOTO
npeamera «®uszuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
peanu3yomux OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue NporpaMMbl MO (PU3MKE HANpaBlIeHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10—-11 kmaccoB npu o0ydenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsi3el (DU3UKM C €CTECTBEHHO-HAYYHBIMH YUE€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIENM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3yabTaThl OCBOEHMsS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIC, INpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3nKe BKIIOYAET:

* IJJAaHHPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3MKHU Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpeMETHBIC PE3YNIbTAThI 10 T0/1aM O0YUYEeHHUS;

* coaepxaHue yueOHOro nmpeamera «Dusuka» 1mo rogam 00y4IeHHs.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpeE.
[[IxonbHBIA Kypc GUBUKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, NU3ydaeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Vcrnonp3oBaHHEe U aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHUU OmpeAessieT XapakTep M Pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3nKu BHOCUT OCHOBHOM BKJaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
IPUMEHATHh HAyYHBIH METOJ IO3HAHUS MPH BBHITIOJHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca Ghu3uKH A1 YPOBHS CpeIHEro o01ero o0pa3oBaHus MOJIOXKEH PsJT UIICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUY € HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuall Kypca (PU3HKH 00bEUHEH BOKPYT
¢usmueckux Teopwil. BeaymumMm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanosaraeT MCloJb30BaHUE T'yMaHUTapHOTO
noTeHuana GU3NYeCKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 9KOJIOTMYECKUMH MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnoyaraet 3HakOMCTBO C IITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOIMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJAEpIKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHUs Mpo0JIeM panroHaIbHOTO IIPHPOIOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
SBISIOTCS. (u3uyYeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
¢u3mueckoil Teopuu, poiaM (GYHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONHCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucTeMHO-IeSITeNbHOCTHBIN NOAX0/] B Kypce (DPU3MKN peann3yeTcs Mpexk/e BCero 3a CUET
OpraHM3alUH 3KCICPUMEHTAIBHOM NesATeIbHOCTH o0ydatomuxcs. Jis 6a30Boro ypoBHS Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX TMPaKTHYECKUX paboT. BrlieneHne B yka3aHHOM IepedHe JabopaToOpHBIX pador,
NPOBOANMBIX JUII KOHTPOJII W OLEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OO0pa3oBaTEIHHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIONIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
WCCIIECIOBAaHHUS 3aBHCHUMOCTEH (U3NYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeAI0KEHHBIX THIIOTES.

Bonbmioe BHUMaHKE yIenseTcsl pelIeHHI0 pacu€THBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIs pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJIAIOIINE TIPUMEHSTh H3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ MHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. s KaueCTBEHHBIX 3a/ad IPUOPUTETOM
SBIISIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKUX SIBICHHUM U IPOIECCOB B
OKpY’Kalolle J>KU3HHU, TpeOylomme BbIOOpa (PHU3MUECKOM MOJENu Uil CUTYallMd HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmMu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypOBEHb Kypca (M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCIOBHUAX NMPEAMETHOrO KabuHeTa (pU3MKH WM B
YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB €CTECTBEHHO-HAYYHOTo KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJTabopaToOpHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUEHHUYECKUX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
o0opymoBaHue.

JleMoHCTpanoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C IPUHIMIIOM
MHHUMAJIBHON JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY IEPEUUCICHHBIX B MPOrpaMMe I10
(¢u3uKe KIIOYEBBIX JEMOHCTPALUN MAJs MCCIEJOBAHUS HW3y4aeMbIX SIBICHUHA U IIPOLIECCOB,
HIMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHHE ISl YYCHHYECKUX MPAKTUUECKHX paboT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMIUIEKTOB M OOECleunBaeTcsi B pacuére OJHOTO KOMIUICKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIabOpaTOpHOrO OOOpYIOBaHMS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IN(POBBIX JTa00OPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3HUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

* (opmupoBanue uHTEpeca U CTPEMJICHHS OOyYalOIUXCAd K HAyYHOMY H3YUYCHHUIO

HPUPOJIBI, Pa3BUTHE X WHTEIUICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH;
* pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJE TO3HaHUA U (POpMUpOBaHUE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPYKAIOIIUM SBJICHUSM;



(dbopMHpOBaHNE HAYIHOTO MHUPOBO33PCHUS KaK pe3ysibTaTa W3Y4YEeHUS] OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupOBaHNE YMEHUI OOBSICHATD SIBICHUS C UCIIOIH30BaHUEM (PU3NUESCKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

¢dopMHpoBaHUE TPEACTABICHUN O POIH (PU3MKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKH W TEXHOJIOTHA.

JlocTrxkeHne 3TUX Teneld 00ecreyrBaeTCsl pelieHUueM CIEAYIOMUX 3a]ad B IpoIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHNnEe CUCTEMBbl 3HAHUN 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJSPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMuUpOBaHHE YMEHUW TPUMEHSATh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHUS
duznyeckux SBICHUM B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCETHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIICHHs] Pa3IHYHBIX 3a7ad C SBHO 3aJaHHON (PU3NYECKOM
MOJIENBIO, 3ajJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIeJId, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

NOHMMaHUE (PU3NYECKUX OCHOB U MPHUHILIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIaHUPOBAHUS U MPOBEIEHUS (PU3NUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpPOpeTauud  MHPOpMAIUU,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

CO3JJaHUE YCIIOBUU Ul Pa3BUTUS YMEHMM IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUYECKOU
NEeSITEIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEHb) Ha ypOBHE CpEIHEro oomero odpa3oBaHus
otBoautTcs 136 gacoB: B 10 kimacce — 68 vacoB (2 vaca B Henento), B 11 kmacce — 68 yacoB (2
Jaca B HEACIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBENCHHS JAaOOpaTOPHBIX paboOT M
OTIBITOB C YU4ETOM MHIAWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCsl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUs OKpyXkarowero mupa. Poib
HKCIIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Haydunsie runore3sl. Ouznveckue
3aKOHBI U TEOpUU. |'paHUIIbI MPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp m mecto us3uku B (OPMHPOBAHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU JEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBbie U ITU(POBBIC HU3MEPUTETBHBIC PUOOPHI, KOMITBIOTEPHBIE TaTUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Iepemenienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepUaJIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTeMbI KoopAuHaT. ClloKeHUE MepeMenieHud U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJHMHEHHOE IBIKeHHe. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U MepEMEIICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOogHOe majieHne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

KpuBonuneliHoe nBwxeHue. J[BH)keHHME MATEpUAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
gactoTa oOpamieHus. L{[eHTpocTpeMuTeTIbHOE YCKOPEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Llemoncmpayuu

Mogenb cuctembl 0TCUETA, MIUTIOCTPALNS KHHEMATHUYECKUX XapaKTePUCTUK JIBUXKECHHUSI.

[Tpeobpa3zoBanre ABMKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aABM>XeHUS Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHwusi CBOOOTHOTO MaICHUSI.

HampaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHnue HepaBHOMEPHOTO JABUKEHUS C LEJIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
UccnenoBanue  COOTHONIEHWS ~ MEXAY  OYTSIMH,  NOPOWJECHHBIMHM  TEJIOM  3a

MoCJieIOBaTeIbHbIE pPaBHbIE TMPOMEXKYTKH BpPEMEHU NPH PABHOYCKOPEHHOM JIBUXKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne NBUKEHHUS MIAPUKA B BA3KOHN KUIKOCTH.
W3ydenue nBuxeHus Tena, OpomEeHHOr0 TOPU3OHTAIBHO.
Tema 2. /lunamuka

[Tpunun otHocutenbHOCTH ["anmuiies. [lepBoiit 3akoH HeroToHna. MHepimanbHble CHCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Buabl TpeHust (Mokosi, CKOJbKeHMs, kKaueHus). Cuna TpeHus. Cyxoe TpeHHeE.
Cuna TpeHus CKOJBXKEHHUs U cuia TpeHus nokos. Koadgdurment tpenus. Cuiaa cCOmpoTUBIICHUS
NP ABUKEHUU TeJla B )KUJKOCTHU WJIH Tas3e.

[ToctynarensHoe U BpallateabHOE ABMKEHHE aOCOIIOTHO TBEPAOIO Tela.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuibl. YcnoBus paBHOBeCHs
TBEPAOTO TeEJIA.

TexHudyeckue yCTpONCTBa W MPAKTUUECKOE MPUMEHEHHUE: TMOIIIMIHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenune cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT JeOpMaLiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJICHUH.

CpaBHeHHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B NPYXUHE U PE3NHOBOM
oOpasiie, oT ux Aeopmaruu.

HccenenoBanue yciioBUl paBHOBECHS TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3akonvl coxpanenusn ¢ MexanHuke

Nmnynbc MatepraibHON TOYKH (T€Ja), CHCTEMbBI MaTEpUaIbHbIX TOUEK. IMIyJIbC CHIIBI U
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPaHEHUsl UMITyJibca. PeakTHBHOE BUXKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckass 3Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPIHH.

[HorennmaneHas sueprus. [lorennmansHas sHeprust ynpyro 1e(OopMHUPOBAHHOM MPYKHUHBI.
[MoTennmansHas 3HEpPrHsl TeIa BOIU3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble W HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
U3MEHEHUEM MEXaHUYECKOM IHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol



N3ydyeHrne aOCOMIOTHO HEYNPYroro yjaapa € TMOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPrHH Tella Ha
pUMepe PacTsSKEHHS] pe3MHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenume. duddys3msa. Xapaktep IBWKEHHS €W B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KosnyecTBo BelecTsa.
[Tocrosinnast ABorajipo.

TemnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UeaTbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEHHMs dactul Tra3a. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [anpToHa. M3omponeccsl B UACaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpOLECcCOB: U30TepMa,
u30Xx0pa, n3obapa.

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JHUCKPETHOE CTPOCHHE BeliecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnpiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUSI.

Mogens onbita HITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOIO B3aUMOJEHCTBUS.

Mopenb, HUTFOCTpUPYIOIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKHU COCY/a.

OnBITHI, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€ATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OnpeneneHnne Macchl BO3/yXa B KIIACCHOW KOMHATe€ Ha OCHOBE HU3MEpeHHi 00BhEma
KOMHATBHI, IABJICHUS U TEMIIEPATypPhbl BO3/1yXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMeTPaMH COCTOSIHUS Pa3peKEeHHOTo rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHamuueckass cucreMa. BHYTpeHHsS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHeHus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IeIbHAs
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIIIOTHI IIPU TEILIoNEepeiade.

[lonarue 06 anmabatHOoM mpouecce. I[lepBblil 3akoH TepMmoauHamuku. IIpumeHenue
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H3omporieccaM. I papuueckas uHTepnperanusi paboThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTuMOCTh IPOI1ecCOB B IPUPO/IE.

Tennoble MamuHbL. [IpuHIMIBL 1eHCTBUS TeMIOBBIX MaluH. [IpeoOpazoBanus sHEPTUn B
TeruoBbIX MamuHax. Koadduuuent nosnesnoro neiictust teruoBoid mammuHbl. Lukn Kapho u
ero Kod(pPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOJIEMBI TETIOIHEPTETHKH.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIbHUK, KOHJUIIMOHEP.



Jlemoncmpayuu

W3MmeneHne BHYTpEHHEW SHEPrHM Tela IMPH COBEPUICHUHM pabOThI: BBUIET NMPOOKU W3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MmyTéMm
TpeHHUs (BUICOAEMOHCTPALIHS).

N3MeHeHue BHYTPEHHEN SHEPIUU (TEMIIEpATYpPhI) TeJla MPU TEIUIoNepeaye.

OmnbIT 0 aguabaTHOMY PaCHIMPEHHIO BO3TyXa (OIBIT C BO3IYIIHBIM OTHHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3Mmepenne yaenbHOU TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoowvt

[MapooOpazoBanne u KoHaeHcanus. Mcmapenune U kuneHue. AOcomoTHass U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachlmeHHbIN map. Y enbHasi TerioTa mapooopa3oBaHUs.
3aBUCUMOCTB TEMIIEPATypPbl KAIIEHUS OT JaBICHUS.

Teépnoe Teno. Kpucrannmueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramiel. CoBpeMeHHble Marepuanbl. [lnaBneHue m kpucramimsauus. YIenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OallaHca.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE INMPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npu noHM>XEHHOM J1aBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MJIaBICHUS KPUCTANTMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

ONekTpu3anus Tel. OJIEKTpUYeCKUd 3apsia. JIBa Buaa dSIEKTPUUYECKUX 3apsJIOB.
[IpoBOTHUKY, TUBIIEKTPUKH U MTOJTYTIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

BszaumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHbIl  2I€KTpUUYECKHH  3apsn.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nois. IlpuHumn cyneprno3uuuu
3JIEKTPUYECKUX NoJIeH. JINHMM HAPSDKEHHOCTH AIEKTPUYECKOTO TOJIA.

PaGora cunm omekrpoctatudeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY M INUANEKTPUKH B 3JIEKTPOCTATUUECKOM M0JI€. JIM3nekTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEprus
3apsYKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIACHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyHHBINU IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 37EKTPOCTATUUECKOM IIOJIE.

DNEeKTpOoCTaTUYECKas 3allUTa.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOMAAW  IUIACTHH,
pacCTOSTHUSA MEXKY HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUUECKUI TOK. Y CIOBUS CYHIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHUE. VY nensHoe CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarensHOE, NapajieNbHOE, CMEIAHHOE COEIMHEHHE IPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOIHOCTE AIEKTPUUECKOTO TOKA.

DIEKTPOABMKYILAsA CUJIA U BHYTPEHHEE COIPOTHUBIICHHE MCTOYHHKA TOKA. 3akOH Oma Ju1s
NOJIHOM (3aMKHYTOM) 3yieKTprudeckoi enu. Koporkoe 3aMbIkaHue.

DNEKTPOHHAs MPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonmynpoBonauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOTYIPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. I1oaynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M pacIjiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
Jrccouuranus. JNEKTPOJIH3.

DNeKTpUUecKil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoHus.
[Lmazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTPOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBI U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN MO/, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HapPsSHKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, [JIOIIAIU
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMmenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[IpssmMoe m3MepeHHe 3IEKTPOJBHKYIIEH cuiibl. KOpoTKoe 3aMblKaHHWE TajdbBaHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB NEKTPOIUTOB.

NckpoBoii pa3psaa v MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISL TPOBOIMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHre  2IEKTpOABMKYLIEH CHJIBI  HMCTOYHHMKA TOKA H  €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpomunsa.

MexnpeaMeTHbIe CBA3U

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocCymIecTBISETCS C y4&€TOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€l C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpadvu ¥ TEXHOJOTHUH.

MeosicnpeOomemnuvle nowsimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBJICHUE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
JKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CHUCTEMbl ypaBHEHUH, JMHEWHas QyHKIUA, Tmapabdoda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIMH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe IBIKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STIEKTPUICCKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWMCTBA TBEPIBIX TeJ, KUAKOCTEW U Ta30B, 3JEKTPUUYECKHE
CBOICTBA METAJNIOB, JEKTPOIUTHICCKAS TUCCOLIMAIINS, TaTbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMITHUKY, HCIONb30BaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET W JpYyrue), JBUTATEeNIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHTUITMOHEDP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATePUAIOB, B TOM UYHCIIE
HAaHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

ITocTossHEBIE MarHuThl. B3amMmomeiicTBHE ITOCTOSHHBIX MArHUTOB. MAarHuTHOE IIOJIC.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3ulIMi MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
uHayknud. KapTtuHa nuHui MarHUTHOM MHYKIMU OIS TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1ojie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMKA MarHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoielicTBrE MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHeE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pabora cumsl Jlopenma.

SIBieHne HIEKTPOMArHUTHOM WHAYKUMUHM. [lOTOK BekTOpa MarHUTHOW HMHAYKIMH.
DNEKTPOABUKYILASA CUJIa UHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMXKYIIAs CUJA WHIAYKIUMU B TMPOBOJHHKE,
JBIDKYIIEMCS TIOCTYIATEeILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenua.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAsl CUJIa CAMOUHTYKIIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENh, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIMHUM MHIYKIMU MarHUTHOTO TIOJISI.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictere cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiieHUE NEKTPOMArHUTHOW MHIAYKIIHH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHrne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

Uccnenosanue sBiIeHUS 3IEKTPOMArHUTHON WHTYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

KonebGarenbnast cucrtema. CBOOOgHBIE MexXaHWYEeCKHWe KoyeOaHusa. [apMoHHMUYecKue
koneOanus. Ilepuwon, wacrora, ammmryga W ¢asza kojebanuwii. [IpyXWHHBIH MasTHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TapMOHHMUYECKUX Konebanuil. IlpeBpamienue sHepruu
[IPY TAPMOHUYECKUX KOJICOaHUSAX.

KoneGartenbubiii koHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B H€aIbHOM
Koe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU M 3JIEKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJEOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromMX KojieOaHUSX. BbIHYXIeHHbIE MEeXaHHYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHus.

[lepemennsiii Tok. CHHYyCOMOANBHBIN NTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSL.

Tpancdopmarop. IlpomsBoacTBo, mepeaada U MOTPEOJICHHUE SIECKTPUUCCKON HIHEPTHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCnosib30BaHus
AJIEKTPO3HEPTUH B IOBCEIHEBHOM JKU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjieOaTeNbHONW CUCTEMBI (IPYXUHHBIN WIIM MaTeMaTUYeCKUN
MasITHUK).

Hab6mronenue 3aryxaronux KoJieOaHui.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onasnca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaeaoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mogenb TMHUAU 3IEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJia MaJbIX KoJieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

UccnenoBanue mnepeMEHHOro TOKAa B 1€MW U3 TMOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmpomMazHumHsle 60JIHbL

MexaHu4eckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mpoaosbHbIE BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3JIy4€HUs SJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, IMpelloMIIeHUe, moispuzanus, audpakius, uaTepdepeHnus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUIBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoWcTBa M IMPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PajHuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTPaHEHHE ONEPEUHbIX U MPOAOILHBIX BOJH.

Konebmromieecs Teno kak HICTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IPeIOMIICHUST MEXaHUYECKIX BOJIH.

Hab6nronenue natepdepeHIuu U UG pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOI pe30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KoseOaHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noysipu3anus, Audpakius, UHTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonHenHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHOM Cpene.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

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

[Ipenomiienne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIM  IOKa3areib
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTPaKEHUS.

Hucnepcus ceera. CnoxxHbIH cocTaB 6eoro csera. Lper.



ColOuparonue W paccewBaloIIue JIUH3BL. ToHKas nuH3a. DOKyCHOE paccTOosHUE |
ONTHYECKasl CHJIa TOHKOW JMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass omnrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIOIEGHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTHUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma, Qoroarmmapar,
MPOEKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIHMOHHAS
pemETKA, TTOISPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUE, OTpaKeHHEe W MpesiomyieHHe cBeta. OnrTuyeckue
IPUOOPHI.

[TonHoe BHYTpeHHEe oTpakeHre. Moiellb CBETOBO/1A.

HccnenoBanue cBOMCTB N300pakeHU B JTHH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOTA.

Hab6nronenue natepdepeHImu ceera.

Hab6nronenue audpakuuu cBera.

Habmonenue aucnepcuu cBera.

[lonydyeHue cnexTpa ¢ HOMOLIbIO IPU3MBI.

[TomydyeHue cekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.

Habmroienue nosnsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Hab6nronenue aucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cienIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXxaHUKH. [locTynaTel cnenualibHON TEOpuu
OTHOCHUTEJIBHOCTH: WHBAapPUAHTHOCTh MOXYJSI CKOPOCTHM CB€Ta B BakyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.H€HI/I€ BPCMCHU U COKPALICHUC OJINHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Inemenmol KGAHMOB0II ONMUKU
®otonbl. Gopmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢orona.
OtkpbiTne u uccinegoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpapHenue DiiHmTeHa g potosddexra. «Kpacnas rpanuna» Gporosddexra.
HaBnerue cBera. OnbiTel [1. H. JIeOGenena.
XUMHUYECKOE JIEVCTBUE CBETA.



TexHuueckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHHue: (OoTOodJIeMEeHT, (HOTONATUUK,
coJTHe4Has OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.
Cseronuon.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXO]e aroma ¢
OJIHOTO YypOBHS »HEpruM Ha napyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruuM aroma
BOJOpOJA.

BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitns. KopnyckynspHO-BOJIHOBOW yaanu3M.

CroHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(cmekTpockomn), Jiazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabmoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  sOpa. OtkpsiTHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuio coctaBa paJuoakKTUBHOTO U3ITy4EHUSI.
CgoiicTBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas mogmens siapa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio siapa. M3otonsl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-usnyueHue. 3akoH
pPaauoaKTUBHOTO pacraja.

DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. JledexT maccsr sapa.

S nepublie peakuuu. JleneHue u CUHTES sS€p.

Snepubiii peaxktop. Tepmosnepubiii cuHTe3. IIpobmembl M TNEPCIEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTMUECKUE aCIIEKThI SIEPHON SHEPreTUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITUE TO3UTPOHA.
Metonbl HaOMIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YacTHULI.
dyHnaMeHTaIbHBIE B3auMoAecTBUS. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomMoa.

Jlemoncmpayuu

Cu€T4rK HOHU3HUPYIOIINUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoB YacTuil (10 TOTOBBIM (oTorpadusim).



Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl  pa3BUTHS  acTpoHOMuUHU. [lpukiagHoe W MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, IJIAaHETHI, UX BUAUMOE JBHKEHUE.

Conneynas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHepruu ConHUA W 3BE3A. 3BE3IBI, HUX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTpPaJbHBIA KIACC — CBETUMOCTb». 3BE3/bI
IJIABHOW IIOCJIENOBATEILHOCTH. 3aBUCHUMOCTh «MacCa — CBETHMOCTb» JUIS 3BE3] TJIABHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE MPEACTABIEHUS O
MPOUCXOKACHUH U 3BoJonMK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3I.

Mineunsiii [TyTs — Hamia I'anaktuka. [lonoxxenue u nrxenne Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku v kBazapbl. YEpHBIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtaOHas cTpykrypa Beenennoii. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmioneHust HeBOOPY>KEHHBIM TJ1a30M C MCIIOJIB30BAaHHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICIICHUS] TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus 1 ipkue 3BE3/bl.

Hab6nronenus B Teneckon JIynsl, mianer, Mieanoro [TyTu.

Oo6o0maromniee noBTOpeHNue

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATeIbHOCTH YelIOBeKa, pojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHON Hay4YHOM KapTHHE MUpa, pPOJb (u3NUecKo Teopun B GHOPMHPOBAHUU
npeCcTaBiIeHuit 0 pru3nyeckol KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpa B O0ILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MIPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usumkm 0a30BOro ypoBHs B 11 Kimacce OCymecTBIsETCS € y4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTWKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOIOTHH.

Meosicnpeomemuovle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3BMEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKKU TOJ00MS TPEYTOJIbHUKOB, OMpEeAeIeHNE TUIOMAAN TUIOCKUX GUTyp H 00BbEMa Tell.

buonocus: >MeKTpUYECKUE SIBICHUS B XKUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIKECHUS B
JKUBOW TNPUPOJE, ONTUYECKHUE SIBJICHUSA B JKUBOW NPUPOJAE, ACUCTBUE paJvallid HA >KHUBBIC
OpraHU3MBI.

Xumusi: CTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTALIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHuTHBIE TONIOCa 3€MJTH, 3aJIEKH MarHUTHBIX PyI, (poTochEMKA 3eMHOI
MOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPSCECHHUIA.



Texnonocus: NTUHUM DJIEKTPOIIEpPENad, TEHEPATOP IMEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpenmera «du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro 0Opa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MPEIMETHBIX 00Pa30BATENbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» JOJKHBI OTpa)karhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOM BHYTpEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIllui, T[MO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrO  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HATPaBIICHUN BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0yYaromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOr0 0OIIECTBa;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX T'YMaHHUCTHYECKHX M JEMOKPATHYECKUX
LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)kIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIui;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH POCCHIICKOM TPaK TAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH Y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYyAylIero;

4) 3CcTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILIETO
bu3HIeCcKOil HayKe;

S) TPy10BOT0 BOCIIUTAHUA:

UHTEpEC K pa3nuuHbiM chepaM mpodecCHOHATBHOW IeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) PK0JIOTMYeCKOr0 BOCITUTAHHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TJI00AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJield YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAHUN 10 (pU3UKeE;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMSA:

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

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMPOLIECCe U3YUEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESTENBHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciaenoBareJLCKHe AelCTBUA:

BJIa/IeTh HAyYHOW TEPMHHOJIOTMEH, KIIOYEBBIMU MOHSTUSAMH W METOAaMH (pU3ndecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKOW U MPOCKTHON AEATeTbHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB pPEIIeHUs 3a7a4
buznyecKoro coaepxaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BJIQJICTh BHUJIAMHU JIEATEIHHOCTH MO TOJYyYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETaIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PAa3jMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3/IJaHWHU YU4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3aady, BbIABUTATh
TUNOTE3y €€ pelleHHs, HAaXOIUTh apryMEHTHI il JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynHpoBaTH COOCTBEHHBIC 3a7aud B O0Opa30BATENBHOW JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETb NEPEHOCUTh 3HaHUs MO (PU3HKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIIHNE albTePHATUBHBIC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJCTh HABBIKAMHU MOJy4YeHUs MH(OpMaruu (GU3NYECKOTO COACPKAHUSA U3 UCTOYHUKOB
pasHbBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEPIIpETannio HHOOPMALIUH Pa3INIHBIX BUAOB U (HOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHY;

UCIIONIBb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN O€30MTaCHOCTH, TUTHEHBI, PECypCcOCOepEKeHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax ¢ y4EToMm
Ha3HaueHUs MHPOpPMALMU W LEJNEeBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS U BU3YAITH3aLUH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISTH OOIICHHE HA ypoKaX (PU3UKH U BO BHE-YPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(MINKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHMS C HMCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M UHIUBUIYaTbHONU PaOOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ INOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENENSITh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOr0 yJaCTHHKA KOMaH/bl B OOIIUI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLIEHWBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATHE TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITHATHBHBIM.

PeryasiTuBHbIe YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmn3zauus:
CaMOCTOSITENIbHO OCYIIIECTBISATh IMO3HABATENBHYIO JEATEIBHOCTh B 00MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHUS Pacu€THBIX M KAaueCTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHUM;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIGHUBATh MPUOOPETEHHBIN OIBIT;
croco0CTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMU B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.



CaMOKOHTPOJ1b, IMOLMOHAIBbHBIN HHTEJJICKT:

AaBaTb OLCHKY HOBBIM CUTYAllUSAM, BHOCUTH KOPPCKTHBBI B ACATCIIbHOCTb, OLCHHUBATH
COOTBETCTBUE PE3Y/IHTATOB IEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICJIUTENBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIeKCHUH TS OLICHKH CUTYAIH, BEIOOpa BEPHOTO PELICHUS;

YMCTh OLICHUBATL PUCKHU U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO;

MPUHUMATh MOTHBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U aPT'YMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATEIbHOCTH;

IPU3HABATh CBOE MPaBO U MPABO JAPYTUX HA OMIMOKH.

B mpouiecce 1oCTHKEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPaMMBbI IO (pU3UKE 1Is
YPOBHsI cpefHero olImiero oopa3oBaHus y OOYyYArONIUXCSl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEJUICKT, MPEATOJIaralonifii c(hOpMUPOBAaHHOCTD:

CaMOCO3HaHUsI, BKIIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE COCTOSHUE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ceOe;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K SMOIHMOHATHHBIM
N3MCHCHUAM U NPOSABIIATH I‘I/I6KOCTB, 6I>ITB OTKPBITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHMKEHHIO LEIH M YCIEeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE ACHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIIaTUuH, BKJ'IIO‘IaIOH_[eﬁ CHOCOGHOCTB MMOHUMAaThb SMOIMOHAJIBHOC COCTOSIHUC OPYTHX,
YUYUTBIBATH €TI0 P OCYIICCTBJICHUN O6H_[€HI/I$I, CHOCOGHOCTB K COYYBCTBHIO U COICPCIKNUBAHULIO;

COLIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOUICHHS C IPYTHMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obyudenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX posib U MecTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOMN
HAay4YHOU KApTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NEATEIbHOCTH JII0AEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOAEeH: MaTepuanbHas
TOYKa, MHEepLHalbHas cucTeMa OTc4éTa, aOCOJIOTHO TBEPLOE TEJIO, MACAIbHBIM Ta3, MOJAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX T, TOYCUHBIA AIEKTPUUYECKUU 3aps]l IIPU PELICHUH
busznyeckux 3aaad;

pacno3HaBaTh (pU3MUECKHe SBIEHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEpHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHUE, CBOOOJHOE MaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMojaeucTBue Tein, Aauddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEM M TBEPIBIX Tel, U3MEHEHHE 0O0bEMa Tesl NpU HarpeBaHUU
(OXJIaXXIEHNHN), TEIJIOBOE PAaBHOBECHUE, NCIIAPEHHE, KOHACHCALUS, IUIABICHUE, KPUCTAIIIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HAarpeBaHUU B 3aKPbITOM
cocyze, CBsA3b MEXKIYy IapaMeTpaMd COCTOSIHMSI ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;



OINKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, UCIOJNB3Ys (DU3MUecKre BEeIWYMHBI: KOOpJIWHATa,
NyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIa, UMIYJIbC Tela, KUHEeTHYecKas
DHEprusi, MOTCHIMANbHAS JHEPTHs, MEXaHWYecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUHHY
C APYTMMH BEIMYUHAMU;

ONUCHIBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUJIOBBIC SIBICHUS, HCIONb3Ys
¢usnueckne BEIMYMHBI: JaBlIEHUWE Tas3a, TemIepaTypa, CpedHssi KHHEeTHYecKas JHeprus
XAaO0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod()(HUIMEHT MOJEe3HOro NEHCTBUS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUIBLHO TPAKTOBATh PUINUSCKUIN CMBICI HCIIOIB3YEMbIX BEIIMYUH,
uX O0O0O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE MJaHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONUCHIBAaTh M3YUYEHHBIE SJIEKTPUUECKHE CBOMCTBA BEILECTBA U DJIEKTPUUECKHUE SBIICHHS
(mportiecchl), UCTONB3YS (GU3NUYECKUE BEIMYUHBL: AIEKTPUUYSCKUHN 3apsiji, DJIEKTPUUECKOe MOJe,
HaIpsOKEHHOCTh MMOJIS, MOTEHLUHAN, pa3HOCTh ITOTEHUUAIOB; IpPU ONHCAHUU IPABHIIBHO
TPaKTOBAaTh (PU3WYECKUIl CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIIBI;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIHHAMU;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
NPUHIMIBE: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUsSI UMITYJIbCA, IPUHLMI CYNEPHO3ULNUNA CUJ, IPUHLIUII
paBHOIPaBUsI UHEPLUATBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHbI, CBS3b CpPEIHENW KHUHETUYECKON SHEPruu TEIJIOBOTO JBUXKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
JNEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BRIPAKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC MIPUHITUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBUS X O€30MaCHOTO MCIOIb30BaHMUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (U3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONIb30BAaHMEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tmpu ITOM  (POpMYyIUpOBATH
npoOiieMy/3ajjady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MpSAMbIe U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIWYMH, MPH 3TOM
BBIOMpATh ONTUMANBHBI CIOCOO WM3MEpPEHUS M WCIOIb30BaTh HM3BECTHBIC METOIBI OICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHHEM
OpsIMBIX U3MEPEHHM, MPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH pPE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHJE TAOMUI[ U rpadUKOB, 1e7aTh BHIBOIBI
10 pe3yJbTaTaM UCCIIEIOBaAHUS;

coOnrofarh mpaBuia O€30MacHOro TpyAa IMPU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOro JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS;

pemiaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HUCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACIATH (U3NYECKUE BEIMYMHBI M (GOpPMYJbl, HEOOXOAMMBIE M €€ peIlleHus,
MIPOBOJMTH PACUETHI U OLICHUBATH PEAIbHOCTh MOJIYUEHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,



pemath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTMYECKH HEMPOTHBOPEUUBYIO ILETIOUYKY
paccyXJIeHHii ¢ OITOpOol Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCMOJNBb30BaTh MPH pPELUICHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OPMAIMOHHBIE
TEXHOJIOTHUM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IpPeACTaBIeHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM M3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH TOTydaeMyto HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00BbSACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (HU3MKE B IOBCEJHEBHOM JKU3HU JUId
oOecrieyeHns O€30MaCHOCTH MIPH 0OpaIeHHH ¢ TPUOOPaMH U TEXHUUECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHS 3]I0POBbsI U COOJIOJICHNUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IPYIIE C BHITOJHEHUEM PAa3IMYHBIX COLIMATIBHBIX POJe, MIaHUpPOBaTh paboTy
TpyNNbl, palMoOHaIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CHUTYalHsIX, aJ€KBATHO OIICHWBATH BKJIAJl KAXKIOTO W3 YYaCTHHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoOi POOIEeMBI.

K xonmy odyuenus B 11 kjacce nmpeaIMeTHBIE Pe3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

JIeMOHCTPHPOBATh HAa MpPUMEpaxX poyib U MecTO (GU3NKUA B (POPMUPOBAHMM COBPEMEHHOU
HAay4YHOU KApTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSITeIbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBl TPUMEHEHHS W3YyYEHHBIX (PU3UUYECKUX MOJeNel: TOYEeUHBIH
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHUK CBETa, sACpHAs MOJETh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pelIeHnH (HU3HUECKUX 3a7ad;

pacrnio3HaBaTh (U3NYECKHE SIBICHUSA (IPOIECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, 3JEKTPOMArHUTHAS
WHAYKIHS, JCHCTBHME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs ¥ BOJIHBI, IPSIMOJIMHEWHOE PAaCcIIpOCTPAaHEHHUE CBETA, OTpaKEHHeE,
npenomiieHue, HHTepdepeHuus, audpakuus U TOISIpU3aLUS CBETa, JUCHEPCUsi CBETa,
dorornekrpudeckuit 3¢pdekt (pororddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M HCKYCCTBEHHAs paIlOaKTHBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (PJIEKTPUYECKHE, MArHWTHBIE, ONTHUYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: AJIEKTPHUUECKUIM 3apsa, CHila TOKa, JJIEKTPHUECKOE
HaIpsHKEHUE, SJICKTPUUYECKOE CONPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUJIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Ammnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B MpOIlecce TapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3bI, MPH ONUCAHUU TPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYeHHS] M €IUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUUHUHY C IPYTMMH BETMYMHAMU;

OINKCBHIBATh M3YYECHHBIE KBAHTOBBIC SBJICHUS W TPOLIECCHI, HCHONB3Yys (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, SHEPTUs W
uMIyasCc (GOTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W ATOMHBIX Sep, MNpU OMHCAHUU
IPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOLIUE NAaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENbHOIO U MAPAICIBHOIO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME OWHmTEHHa a1 Qorodddexra, 3aKOH COXpPaHEHUS HHEPIUH, 3aKOH
COXpPAaHEHMsI HMITYJIbCA, 3aKOH COXpAHEHHs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajMoOaKkTUBHOTO pacnaja, MpH 3TOM pa3iudarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATeMAaTHYECKOE BBIPAKEHUE U YCIOBHS (TPAHUIIBL,
001aCTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUHWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl AMriepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIEPUMEHTHI IO HCCICIOBAHHUIO (PU3WYECKUX SBICHUH M IPOILIECCOB C
UCIIOJIb30BAaHUEM TMPAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3TOM  (POpMYyIupOBaTh
npobnemy/3ajady W TUMOTE3y Yy4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT U (JOPMYTUPOBATEH BHIBO/IBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEpPeHHs] (DU3MYECKHX BEIWYUH, MPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJTMYUH C UCIOJIb30BAHUEM MIPSIMBIX M3MEPECHHUIA:
IpH 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHON 3aBUCUMOCTH
buznyecKkux BEIWYMH B BHUAE TaOnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCIIEJIOBAHUS,;

coOnrofarh mpaBuiaa 0O€30MacHOr0 Tpyda MPU TPOBEACHUHM HCCICIOBAHUN B paMKax
y4e0HOrO0 OJKCIEpUMEHTa, Y4eOHO-UCCIICOBATEILCKOH UM TMPOCKTHOW JEATEIBHOCTH C
HCIIOJIb30BaHNUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IPOBOAUTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI;

pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
pacCyXICHHI ¢ OIOPOM Ha M3y4EHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UUECKHE SIBIICHUS;

UCIIONb30BaTh TIPU  PEIIEHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpMAIMK, MOJYYEHHON M3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTyJaeMyto HH(pOpMAIIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

PUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHHUS 1O (U3UKE B TOBCEJHEBHOM IJKU3HU IS
obecrieueHnst 0€30MaCHOCTH MTPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHUs 3/10POBbs U COOIIOACHUS HOPM SKOJIOTHYECKOTO MOBECHUS B OKPYKaIOILEe cpene;



paboTaTh B IPYIIE C BHIITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJe, MIaHUpOBaTh paboTy
TPYMNIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJJAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OIIEHMBATh BKJAJ Ka)XIOI'O M3 YYAaCTHUKOB IPYHIIBI B
pelIeHrne paccMaTprUBaeMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM ungppoBbIe
Ne n/m P Kourpoabubie IIpakTuyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITO3HAHUSA
Bbu6nuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pasneny 2
Pa3nen 2. MEXAHUKA
2.1 Kunemaruka 5 0 1 buommorexa LHOK
https://m.edsoo.ru/7f41bf72
22 JluHaMuKa 7 0 1 bubmorexa [TOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 hitps-//m.cdsoorw/TEAIbET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 | 1 bubanorexa [HOK
’ TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJIUHAMUKH 10 1 0 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 0 0 bubmmoreka [JOK
’ ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro o pazneny 24




Paznea 4. JIEKTPOJIUHAMUKA

bu6mmoreka [IOK
41 MeKTpocTaTHica 10 https://m.edsoo.ru/7f41bf72
49 IToCTOSIHHBIN IIEKTpUYECKUM TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢pposbIe
Ne n/m P Koutpoabubie IIpakTunyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
L1 MarnuTtHOe noje. IJIeKTpoOMarHuTHast 1 | 3 bubmmoreka [JOK
’ HHIAYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 0 | bubnnorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckue U 3J1€KTPOMArHUTHBIE 5 | 0 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢
Bbu6nmuoreka [JOK
23 Onriica 10 0 3 https://m.edsoo.ru/7f41c¢97¢
Hroro o pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTHN
31 OcCHOBBI crielIUaIbHON TEOPUHI 4 | 0 bubmmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DNeMEeHThI KBAHTOBOW ONTUKU 6 0 0 hitps:/m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 0 0 bubmmoreka [JOK




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

43

ATOMHOE SAPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DeMEeHTHI aCTPOHOMUH U aCTPODHU3UKHI 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIEE IOBTOPEHUE
6.1 O6o0maromiee MOBTOPEHHE 4 bubmorexa LOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68













YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» ®usuka, 10 knacc/ Msakumes I'.4., byxosues b.b., Corckuit H.H. nox
penaxnueii [TapdhenteeBoit H.A., AknrmonepHoe o6mecTBo «M3marenscTBo
«IIpocsemieHue»

» ®usuka, 11 knacce/ Msaxumes I'.41., [TerpoBa M.A., YronsaukoB O.C. u
npyrue, OOIIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA »;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
3agaunuk no ¢usuke, 10-11 knacc. A.Il. PeimkeBuy, «JIpoda», 2004.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Mapxkuna B. I'.. ®uszuka 11 kiacc: moypodHsle miaHsl o yaeoHuky I'.51.
MsxuiieBa, b.b. Byxosiesa. Yuurens, 2006

®usukal( ,11 knaccax. [Aunaktuueckue matepuaisl. Mapon A.E., Mapon E.A..
Hpoda, 2004

KonTponbhbie paboTel o ¢usnke B 7-11 kiaccax cpeHen HIKOJIBI:
Hunaktuueckuit matepuan. 3.E. OBenunk, C.4. [lamam. [Tpocsenienue, 20016

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET

Komnakrt-nucku ®@usnka B mikose. Cepusi « INEKTPOHHBIE YPOKU U TECThI
http://elkin52.narod.ru/

https://resh.edu.ru/subject/

https://videouroki.net/;

https://www.youtube.com/c/infourok

http://school-collection.edu.ru/

https://oge.sdamgia.ru/

https://onlinetestpad.com/ru/lessons

https://www.google.com/url ?q=http://www.e-science.ru/physics sa=D
ust=1550527145976000
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