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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TPEOOBAHUM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBaHus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMU Yy4E€OHBIMM mpeameramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
o0pa30BaHus, MJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHUS;

e cojepkanue yueOHoro npeamera «dusmka» 1o rogam o0y4eHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MmpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
IS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri um actpoHoMmueid. Mcmonp3oBaHME M aKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJIaJd B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBY kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MmaTepuan Kypca (U3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHANa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzuku ¢ pa3BuTMeM OOIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJIOTMYECKHUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JIeM pallioOHAIBHOTO MPUPOIOTIONB30BAHUS U IKOJIOTHUYECKONW 6€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIbHOCTHBIN MOAX0J] B Kypce (DU3UKHU PEaTu3yeTcs MPEexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronuxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPATOPHBIX PabOoT,
KOTOpBIC B MporpamMme 1o (u3uke oObEeIMHEHBI B OOMIWN CIIMCOK YYCHUUYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIBHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUJIaHUPOBAHUS U
ocHamleHuss kaOuHeta (¢usuku. [lpu »sTOoM oOecmeunBaeTcs OBIAJCHUE
O0y4aroUMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonpinoe BHMMaHWE YIENAETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM M1 pacu€THBIX 3ajad IPUOPUTETOM SIBIIAIOTCS 3aJadyM C SIBHO



3aJIaHHON (YU3UYECKON MOJIEIIBIO, TTIO3BOJISIOIINE PUMEHSTh H3YUCHHBIE 3aKOHBI
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fenia Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTYyalldd TPAaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleueHn0 y4eOHOro rmpoiecca 0a30BbIM YpOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOxoauMoe JlabopatopHoe OO0OpYyIOBaHUE [IJIsi BBIMOJHEHHMS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCcTpanmonHoe o0OopymoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX JEMOHCTPAIMH IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyetcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITU(POBBIX TaOOpaTOPHUH.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (opMUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIH30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe mMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.



JlocTimkeHne »THX Ieneld o0ecreynBaeTcs pelIeHneM CIEIYIOMUX 3a1ad B
rpoliiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHus:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTBI acCTPOPU3UKH;

dbopMHUpOBaHUME YMEHHMH MPUMEHATH TEOPETUYECKHE 3HAHUS I
OOBbsICHEHHUS (PU3NYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATHUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUecKorl MOJeIIH, aJIeKBAaTHON YCIIOBUSM 3aJa4H;
NOHMMaHHe (QPU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUSL U TNPOBEIACHUS
Gu3MUecKUX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuyd UHPOpMalUH,
OTIpe/IENICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHUE YCJIOBUM NJIs1 Pa3BUTHsSI YMEHUN NMPOEKTHO-HCCIIEA0BATENbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro

obOpazoBanus oTBoauTcs 136 yacoB: B 10 kitacce — 68 dacoB (2 yaca B HEJIEIO), B

11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepedYeHb Ja0OpaTOPHBIX U

NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD

NPOBEJICHUS JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HMHAMBHUAYATBHBIX

0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBI.
DKCHepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, UX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPIHMHAT.
Ciio)keHue nepeMenIeHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneitnoe  gBwxeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, IMHEUHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJ0OB, LICMTHBIE U PEMEHHBIE NTEpEeaaUH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.



HaGmonenue naBuxeHusi Tena, OpOIIEHHOTO IMOJ YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBmxeHus Tenaa, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiunn  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3akoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOoro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tela B KUIKOCTU UJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcHu BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: MOMIIUITHUKY,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MOABEME U TAJICHHUM.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cunbl U HU3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenumanbpHas DHEPTHS. [ToTennuanbHast SHEPrus yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  pabOTHI
HEIMOTEHIUAJIbHBIX CWJI C HM3MEHEHHUEM MEXaHUYECKOW SHEpPrUU CHUCTEMBI TEIN.
3aKOH COXpaHEHUS] MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
IPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETHIECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHUu
TeJa Ha IPUMEpPE PACTSAKEHUS PE3UHOBOTO JKIyTa.

Pazagea 3. MousiekyasipHasi pu3suka ¥ TepMOAMHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxeHue. uddys3us. Xapakrep ABUKEHUS W
B3aUMOJICMCTBUS YaCTHI] BelIecTBa. MOJEIN CTPOCHUS Ta30B, >XKUIKOCTEH U



TBEPABIX TN U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3mepsl Mosiekyl. KonmnuectBo Beniectna. [loctosHnass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Lenbcns.

Mopens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHUE  MOJEKYJISAPHO-
KMHETUYECKOW TEOpHHM HACAIbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruM TEeIUIOBOTO JBWKEHUs dactull rasza. lllkama
temrnieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akon JlanbroHa. M3ompolieccsl B MA€abHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBIeHUE H30IMPOILIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuuyeckre ycTpoiiCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHMYECKUX COCAMHEHUM.

OnbiThl 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAsi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEPaTyphl BO3lyXa B HENl.

HccnenoBanne 3aBUCUMOCTH MEKIY apaMeTPaMU COCTOSIHUS Pa3pesKeHHOIO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI €€ n3meHeHus. KonmnyecTBo TemioTsl u padbora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKILIHS, U3IyUYEHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEMIOTHI IpH TEIIoNepesaye.

[lonsiTue 00 anuabaTtHOM mponecce. llepBbiii 3aKOH TEPMOJUHAMUKHU.
[IpumeHeHue mepBoro 3akoHa TEPMOJMHAMUKHM K u3omnpoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpoLieccoB B MPUPO/IE.

TemmoBble  mammHbl.  [IpyuHUOMOBI  OEUCTBUA — TEIUIOBBIX  MAILIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBbIX MamuHax. KoadduiuueHt monae3Horo
nevictBus TerioBod MamwuHbl. [ukn KapHo u ero koadduiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTaTelb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu u3 OYTBUIKK TOJ] JEHUCTBHMEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITu).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Tejia MpH TeIuionepeaye.

OnbIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENIsI BHYTPEHHETO CrOpPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJIYYECHHS] COBPEMEHHBIX MaT€pHUAIIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUMU.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznen 4. JaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3anns Ten. OJEKTPUYECKHH 3apsan. J(Ba Buaa JIIEKTPUYECKHUX
3apsaaoB. [IpoBOAHUKM, OUAIEKTPUKU W TOJYINPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsaa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeuHbli JIEKTPUUYECKHI 3apsi.
Onektpuueckoe rmone. Hanpsk€HHOCTh  dyekTpuueckoro mojsd. IIpuHnun
CYIIEPHO3UIMU DIIEKTPUYECKUX TOJIeU. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
HOJISL.

PaGora cun  anexrpocratnyeckoro  mois.  [lorenuman.  PasHocThb
noTteHuuanoB. [IpOBOJIHMKM W JHUDJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IOJIE.
JvanekTpuyeckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBIEHUE. Y AEIbHOE COMPOTUBJICHUE BEIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomiHoOCTb
AJIEKTPUYECKOTO TOKA.



DIIEKTPOABWIKYIASI CHAJIa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHUKA TOKA.
3akon Oma 115 TOJIHOM (3aMKHYTOM) 31eKTpruyeckol nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIEpaTypbl. CBEPXIIPOBOJIUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CobOcTBeHHas " MpUMECHasI MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBo HUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.

DJIeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PpEOCTaT, HUCTOYHUKUA TOKa, DJJEKTpOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHMS], BAKYYMHBIN JTHOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOIYITPOBOJHUKOBBIN JAMO]I, TaThbBAHHKA.

Llemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COINPOTUBJIEHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue BIEKTpoABWKYHIEH cuibl. KoOpoTkoe 3aMbIKaHHe
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenune 37eKTpOABHKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenue snekTposusa.

MexknpeaMeTHbIe CBA3H

Nsydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kimacce OoCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMM MAaTEMATHKH,
Omonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousamusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHMS: SIBICHUE, HAy4HbIM (akT, runoresa, (unyeckas BEJIMYMHA, 3aKOH,
TEeOopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUus,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U X IMIPOECKLUNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mexannyeckoe NBHKEHUE B JKMBOW mpupoje, Auddysusa, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEaun, TEIIOBOE PaBHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajgbBaHUKa.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)KEHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUs] B TEXHUKE, IMOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), ABUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYeCKas 3allMTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoOB,
KCEpOKC, CTPYHUHBIN IIPUHTED, JJIEKTPOHAIPEBATEIIbHbIE npudopBHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rajbBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKYUA

[locTtosiHHblE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mosie. BekTop MarHuTHOM WHAYKUMH. [IpuHIMN cyneprno3uuuu
MarHuTHBIX noJyied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOMN
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe T107€ MPOBOAHHMKA C TOKOM. KapTtuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IIPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opctena. BzanmoaehcTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. J[BHKeHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM I1ojie. PaGoTa cunsl JlopeHma.



SIBiieHne  BJIEKTpOMAarHUTHOM UHAYKUMU. IloTOK BEkTOpa MarHUTHOMN
WHAYKUUAHA. OJIEKTPOABMXKYIIAS CHJIA HWHAYKIUHA. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmosie. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHLHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh. SIBJIE€HHME CaMOMHAYKUMU. OICKTPOABWKYIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUUECKOE TPUMEHEHHUE: TIOCTOSHHbIC
MAarHMThl, JJIEKTPOMATHUTHI, DJIEKTPOJABUTATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JHenictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE IEKTPOMATHUTHOU UHIAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHHe CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS IOCTOSIHHOIO MArHUTA HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Koj1e0aHus

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
INapmonmnyeckue konebanus. [lepuon, wacrtora, amrummtynaa u (aza KoieOaHUH.
[IpyxvHHBINM MasATHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
konebanuid. [IpeBpailieHrie HEPruu MNPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B
UJeaJbHOM KOJIe0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U



ANEKTPOMarHUTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUu B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxarouux KoyieOaHUsX. BbIHYX/I€HHbIE MEXaHUYECKHUE
KoseOanus. Pezonanc. BeiHyXA€HHbIE 37I€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennblii  TOK. CHHYCOMIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JIEWCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsHKSHUS.

Tpancdopmatop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
SHEPruu. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BaHUS DJIEKTPOIHEPTUU B MMOBCEIHEBHOM KU3HU.

TexHuuyeckue yCTpoWcTBa M MNPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP NMEPEMEHHOI'0 TOKa, JIMHUM JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyeOaTeabHOM CUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojneoaHui.

HccnenoBannie CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pe3oHaHca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, 1abopamoprbsie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOIAa MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHue IEPEMEHHOTO TOKAa B LENM W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 6OJIHbL

MexaHndeckue BOJIHBI, yciioBud pacnpoctpaneHus. Ilepumon. Ckopocts
pacnpocTpaHeHHsT W JJIMHa BOJIHBL. [lomepeuHble M NOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenmms n nudpakius MEXaHUIeCKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYyYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpomarnutHoi BonHe. CBOKCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, MOJIspU3auus, AuQpaKuus,
uHTeppeperurs. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.



[IIxkana »1MEKTPOMArHUTHBIX BOJH. [IpuMeHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanys.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHnueckue yCTpOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas IMAarHOCTUKAa B TEXHUKE W MEAMUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Tej10 Kak UICTOYHUK 3BYKA.

HaGmronenue orpakeHus ¥ MpeioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniuu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4aCTOTOU KOJICOaHMI.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
peJIOMJICHHE, TOJsIpu3aIus, udpakius, UHTepepeHITusl.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsaMonuHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHoOu cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHUsi cBeTa. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pacCTosIHHE M ONTHYECKas cuja TOHKOW nuH3bL. [locTpoeHue wn300pakeHWid B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHble HCTOUYHHKHU.
YcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HWHTep(EepeHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipuzaums ceera.



TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKUMOHHBIM amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAas
onTHKa, TudpakmoHHas peméTka, oJIpousl.

Jlemoncmpayuu

[IpssMONMHEWHOE PACIpPOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue npudopskl.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenune natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HabGmonenue nonsipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI CrIENNAIbHOI TEOPUH OTHOCUTEJIBHOCTH

['paHunbl  TPUMEHUMOCTH  KJjaccudeckodl  mexanuku.  [locTynatel
CHEIUANTbHOW TEOPUU OTHOCUTEIBHOCTU: WHBAPHMAHTHOCTh MOMYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKPAILCHHE
JUTHHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YACTHUIIBIL.

CBsi3b Macchl C SHEPrUel U UMITYJILCOM PETUBUCTCKOW YaCTHULIBl. DHEPrus
MTOKOSI.

Pazgea 7. KanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €70 YACTOTOW. JHEPTHS
U UMITYJIbC (DOTOHA.

Otkpeitre u uccnenoBanue dorodpdexra. Ompiter A. I'.CToneToBa. 3aKOHBI
dotorddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHUIa»
dboTorddekra.

Jasnenue ceeta. OnwiThl 1. H.JIeOGenera.



XHUMUYECKOE JEUCTBUE CBETA.
TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
dboToaTuuk, coiHeuHas 6aTapesi, CBETOAUO/I.
Jlemoncmpayuu
®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanetapnas Mogens aroma. lIloctynatel bopa. M3nydenue u morjioiieHue
(GOTOHOB TpHU TMEpeXxoje aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.
BonnoBbie cBoiicTBa yactull. Bomubl nebpoiiis. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.
TexHuueckue YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CHEKTPaTbHbIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
Ha6monenne nmuHeM4aToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHW0  cocTaBa
paanoakTuBHOTO u3NmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanpa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sigpa. M3otomsl.
Anbda-pacnan. DIEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacman. [amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacra/ia.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl saapa.
SAnepHble peakunu. Jlenenue u CUHTE3 S€P.
Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOGieMbl U TEPCIEKTUBBI
SAIEPHON IHEPIETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIIEPHON IHEPTETUKHU.



DneMeHTapHbIe YacTULbl. OTKpPBITHE ITO3UTPOHA.

MeTtonbl HAaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHUL.

@dyHaaMeHTaabHble B3auMoAecTBUsA. EAMHCTBO (pr3mueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMUM U AcTPOP UMK

DTtanbl pa3BUTHUS aCTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBH)KEHUE.

CosniHeuHasi cucTeMa.

Connne. ConHeuHast akTUBHOCTh. McTouHuk sHeprum ConHIa U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoIonMU CosHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIC IBIPHI B siApax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajgakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKSHUH JJIS OTIPEICIICHUS MOJI0KEHNUS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Mueanoro [TyTu.

0O06o01maomee MOBTOPEHUE

Ponb ¢u3uku U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAILHOM U ATUYECKOU cepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH
1 ACTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHUHE MHpPA, poib (PU3NUECKOI Teopuu



B (OpPMHpPOBAaHMU TPEACTABICHUNA O (U3UUECKOM KapTUHE MHUpA, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIECHUMN O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocyuiecTBisieTCs ¢
y4E€TOM COJEPKATEIBbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YYEHHUEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemIEHUEe CHUCTEMbl YPABHEHUW, TPUTOHOMETPUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOECKUMHU HAa OCH KOOPIHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTpeJIeNICHHE TUIOIIAIU TIIOCKUX (puryp u oobéma ted.

buonocus: »nekTpuyeckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeabHbIC
JIBUKEHUS B KUBOW MPUPOJIE, ONTUUYECKUE SIBJICHUS B KUBOW NPUPOE, JCHCTBHE
paavaly Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKask CTPYKTypa TBEPIBIX
TEJI, MEXaHM3Mbl OO0pa30BaHUS KPUCTAUNIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJeKd MAarHuUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texunonoeusa: JTUHUW DIIEKTPOIIEpPENad, TIEHEpAaTop IIEPEMEHHOIO TOKa,
NIEKTPOABUTATENb, WHAYKIIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
coJTHeYHas 6arapes.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIETEILHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU €S TEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMK 00YYAIOMIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpPEcaX TIpa)IaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIpaBJIeHUH B 00pa30BaTeIbHON OpraHu3aIliu;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYyMaHUTApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2)IaATPUOTHYECKOr0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU TpaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4)3CTeTHYECKOr0 BOCIIMTAHUA:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi 3CTETUKY HAy4YHOT'O TBOPYECTBA,
MpUCyLIEro (pU3nYecKoil HayKe;

5)TpyaoBOro BOCIMTAHMS:

UHTEpEC K paziu4yHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6)3K0J1I0TrH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OIbITa JeATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IpPOLECCE
U3y4eHHs  (U3MKH  OCYHIECTBIISTH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEIU MCATCIBbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUHU HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(U3UYICCKUX SBIICHUAX;
pa3pabaTeIBaTh IIAH PEMICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCITEIbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIWHUPOBATh W  BBIMIOJHATH pabOTy B  YCIOBHSIX  pPEalbHOTIO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
Bba3oBble nccienoBare/ibCKue 1eiicTBUA:

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUEBHIMU MOHITHSMH U METOAaMU
(u3nUecKol HayKu;

BJIAJIETh HABBIKAMHU YYEOHO-HUCCIIEIOBATEILCKON U MPOCKTHOM JEATEIbHOCTU
B 00slacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelleHus 3a7ad (U3UYECKOro COACP)KaHMS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluyi, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYaIUsX, B TOM YHUCJI€ TIPU CO3aHUU YICOHBIX TPOCKTOB B 00JIaCTU (PUBHKY;

BBISIBIIATh TMPUYUHHO-CJICJACTBEHHBIE CBSI3M W  aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HAaXOJUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh TIOJYUYCHHBIE B XOJE pEUICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESITEHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIHE aIbTEPHATHUBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TMOJy4YeHUs WH(popmaruu (U3HUecKoro CoAep>KaHus U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBISATh IOWCK, AaHAJIN3,
CUCTEMATH3allMI0 W HMHTEPIPETAIui0 MHGOPMAIMKU PAa3INYHBIX BUIOB U (HOpM
MpeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECYpCOCOEpEeKeHHUsl, MPABOBBIX W 3THUYECKUX HOPM, HOPM
MH(pOpMaIIMOHHOW 0€30MacHOCTH;



co37aBaTh TEKCThl (PU3NYECKOrO COJAEpkKaHUSA B Pa3IMUHbIX (QopMmMarax c
y4€TOM Ha3Ha4YeHUs MH(OpPMALUU U 1IeJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMAIbHYIO
(opMy npeacTaBIEHUS U BU3YyaJTU3aLIUH.

KommyHuKkaTHBHBIE YHUBepcaibHbIe YUueOHble 1eiCTBUA:

OCYHLIECTBJISITh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOU
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallUd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HU3JAraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIMOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M MHAMBHUAYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUU C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATH JEUCTBUS TO €€ JOCTHUKEHHUIO: COCTaBJATh IUIAH JIEUCTBHMA,
pacrnpenensite pojlud ¢ Y4ETOM MHEHUH YYAaCTHHUKOB, OOCYXJaTh pe3ybTaThl
COBMECTHOM paboTh;

OLICHHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 y4YaCcTHHKAa KOMAaHIbl B
o0IIMi pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE TPOEKTHI, OLEHMBATh HUAEH C MO3UIMM HOBU3HBHI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJACHHE B pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSATETILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MIPAKTUYECKON PaOOTHI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIIICHHUC;



OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHUA B 001acTH
(Gu3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHUTh KOPPEKTUBHI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBHI M MBICIUTENIBHBIX MPOIECCOB, WX pE3yJIbTaTOB W
OCHOBAHUM;

UCTIOIh30BaTh MPUEMBI pediiekCuu IS OLIEHKH CUTYallid, BEIOOpa BEpHOTO
peleHus;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS IO HUX
CHIDKEHUIO;

NPUHMMATh MOTHBBI M apryMEHTBl JPYTHX TpPH aHajdu3e pPe3yJbTaToB
JESTELHOCTH;

NpUHUMATH ceOsl, MOHMMast CBOM HEJIOCTATKH U JOCTOWHCTBA;

NPUHMMATh MOTHBBI M apryMEHTBl JPYTHX TpH aHajdu3e pPe3yJIbTaToB
NEeSITENBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI MPOTPaMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUA Yy OOyYaromuxcs
COBEPIIEHCTBYETCS HAMOIIMOHATBHBIH UHTEIJIEKT, Ipenoiaraomui
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS PA3BUTHSI COOCTBEHHOW AMOIMOHAIBHOUN cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIUPOBaHMS, BKIIOUYAIONIETO CAMOKOHTPOJb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIMOHATFHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO MU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE IEHCTBOBATh HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHWHU OOILEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIONINX CITIOCOOHOCTh BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC M pa3peniaTh KOHMIUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHalibHas TOYKa, MHEpIUaIbHAs CUCTeMa OTCcuéTa, adCOIIOTHO TBEPIOE TETO,
UJCANIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsil MpU pelieHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJ€HUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMo/jieiicTBUE Tell, AU(PQy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUJIKOCTEH
U TBEPABIX TeJl, U3MEHEeHHEe 00BbEMA TeJl IPU HarpeBaHUU (OXJIAXKACHHUH ), TEIIJIOBOE
paBHOBECHUE, UCIIAPEHHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAIIM3ALUA, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXAY IIapaMeTpaMu COCTOSHUA Tra3a B H30Ipoleccax,
JIEKTPU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBaTh MEXAaHUYECKOE IBU)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILIECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KMHETUYECKasl YHEPIysl, NOTCHIUAIbHAS JHEPIUs, MEXaHU4YecKas
paboTa, MeXaHHWYecKass MOIIHOCTb; IpU ONHUCAHUU TPABUIBHO TPAKTOBATh
(u3NYeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYCHHS] U EIUHMIIBI,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHHS,
UCHONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTHYECKOIO IABMXKEHUS MOJIEKYJ, CPEAHEKBaJpaTU4HasA
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KOA(Q(UIIMEHT TOJE3HOTO JEeHCTBUS TEIJIOBOTO JIBUraTels; IpU OINHUCAHUHU
NPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsT M EOUHUIIBI, HAaXOAUTh (OPMYJbl, CBS3BIBAIOLINE JAaHHYIO
(PU3HUYECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAM;

ONMCHIBATh U3YYEHHBIE JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKUE
ABJICHHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: IJIEKTPUUECKHUN 3aps,



ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD OJIS, MOTEHIMAJ, PA3HOCTh IMOTCHIIMAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAaKTOBaTh (PUIMYECKUM CMBICT HCHOJIB3YyEMbIX
BEJMYMH, MX OOO3HAYEHHUS M E€JIMHHULBI; YKa3blBaTh (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANIM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJNB3Yys (pusmyeckue
3aKOHBI U IIPUHLUIBL: 3aKOH BceMUpHOro Tarorenus, I, II u III 3akonsr HerotoHa,
3aKOH COXPAaHEHHs MEXAaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLUII CYNEPIO3ULIUN CWI, NPHUHIMI PABHOINPABHS HHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMSI BEILIECTBA, TIa30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOrO 3apsiaa, 3akoH KylloHa, mpw 3TOM pasinyaTh CIIOBECHYIO
(GOpMyNIHPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BbIpaKEHHE M YCJIOBHS (TpaHULbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ TPUHLMUIBI JCHCTBUS MAalluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iMyaTh yCIOBUS UX 0€30MaCHOTO HMCMOJIb30BaHUS B
NOBCETHEBHOM JKM3HU;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX W KOCBEHHBIX W3MEPEHUM, MPU STOM
dopmynupoBaTh MpoOiemMy/3ajady W THUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIORKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO HM3MEPEHUS M HCIOJIb30BaTh HU3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM IIPSAMBIX W3MEPEHMM, IPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(GuKcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIWYUH B
BUJIe TaONIUIl ¥ TpaUKOB, A€TaTh BEIBOBI IO PE3yIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESATENbHOCTU C WCIIOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPOICTB M J1a0OpPaTOPHOro
000pyT0BaHMS;

pemaTth pacy€THbIE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (GU3NUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXoIMUMBbIE ISl €€ pPELIEeHUs, NPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3HUECKON BEJINYUHBI,



pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JJIOTUYECKU HETPOTUBOPEUUBYIO
LENOYKY pAaCCYXJCHUWA C OMOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3ndeckue sIBICHUS;

UCIIOJIb30BaTh ~ TPU  PEIICHMHM  y4yeOHBIX  3aJad  COBPEMECHHBIC
MH()OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIpeACTaBlIeHUs Y4eOHON M Hay4YHO-TIOMYJSIPHOM MH(pOpPMALIUU, MMOTYYEHHOU U3
Pa3IUYHBIX KICTOUHUKOB, KPUTHUECKU aHAJIM3UPOBATh MOJIy4aeMyr0 HH()OPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHON >KH3HU
Ul obecriedeHus: 0€30MacCHOCTH MPU OOpAIICHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3JI0POBBS M COOJIOJCHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpenie;

paboTaTh B TPYIINE C BBHIIOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAUOHAIBHO PACIPEACNISITh OO0SI3aHHOCTH U
MJIAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] Ka)KJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K konny oOyuyenuss B 11 kuacce mnpeameTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
T€XHOJIOTUM, B TMPAKTHYECKON JEATEIBHOCTH JIOAECH, LETOCTHOCTh M E€IMHCTBO
br3UIeCKON KapTHHBI MHPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN IJIEKTPUUCCKHUM 3apsl, JTy4d CBETA, TOYCUHbIM UCTOYHUK CBETA, siICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa MPHU perieHUuH (PU3NYECKUX
3a;ay;

pacno3HaBaTh (pU3NYECKUE SBICHUS (MIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aUMOICHCTBUE
MAarHuTOB, DJICKTPOMAarHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJIHUK C TOKOM M JIBIXKYLIMWCS 3apsii, DJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
dbotoanexkrpudeckuit 3bhdext (poTordhdekT), cBEeTOBOE MaBiIeHNUE, BOSHUKHOBEHHE
JUHEWYATOro CIEKTpa aromMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;



OMHUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SIBJICHUS (TIPOILIECCHI), HCMOIB3YAd (DU3NUECKUE BEIUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIDKYIAs CHUJia, padoTa TOKa,
WHIYKIHUST MarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKW, SHEPrusl AJIEKTPUYECKOr0 U MArHUTHOrO IMOJEeH, MEepHoJ M YacToTa
KojiebaHui B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B IMpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, MPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (DHU3UUECCKUI
CMBICI HCIOJB3YEMbIX BEJIWYMH, HMX OOO3HAYECHUS U €JAUHUIILI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYI (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEIIMUMHAMH,

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOLECCHI, HCIOIb3Ys
dbu3uYecKre BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPTrUsl U UMIYJIbC (POTOHA, IEPHOJT TIOJTypacaja, SHEPTUs CBSI3U
ATOMHBIX SiJIep, NPU ONUCAHWHM TPABUJIBHO TPAKTOBATh (PU3UYECKUU CMBICI
UCITOJIB3YEMBIX BEIMYMH, WX O00O03HAYeHUsS W EIUHUIIBI, YKa3biBaTh (POPMYIIBI,
CBSA3BIBAIOIINE JTAHHYH (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKON BEITMYHMHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOIECCHl U SBICHUS, UCIONb3Yys (Ppu3nuecKue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI MNPOBOJHMKOB, 3aKOoH J[oynsa—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHJYKIIUH, 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPaHEHUsI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHHUS HMMITYJIbCa, 3aKOH COXpaHCHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHHsS MacCOBOr0 4McCIa, MocTyjaTsl bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IIPH 3TOM Pa3INdaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHE U YyCIOBHsS (TpaHUIIBI, OO0JIACTH)
MPUMEHUMOCTH;

ONpeAeisaTh HAMPABJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIs TPOBOJHUKA
C TOKOM, CHJIbl AMIiepa u cuibl JIopeHia;

CTPOUTh M OMNHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE TUIOCKUM 3E€PKaJioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUN: TPU STOM
dbopMmynupoBaTh IMpooOIEMy/3aadyy W THIOTE3y Yy4eOHOTO OKCIEPHUMEHTA,



coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT H
bopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYUH C HUCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoB, JI€JIaTh BHIBOJIBI TTO PE3yJIbTaTaM UCCIICI0BAHUS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemars pacy€THhIE 3aJa4¥l C SBHO 3aJaHHOW (HU3WYECKOW MOJIEIIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HeoOXoAuMbIe it €€ pelleHus, MPOBOAUTh Pacu€Thl U OIEHHWBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAYeHUSI (PU3NYECKON BETUUNHBL

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
buznueckue siBICHMUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIpeJCTaBJICHUs Y4eOHON W HAyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYeHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX OE30MACHOTO HUCIOIH30BAHUS B MMOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEr0 MUpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHON KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpYINE C BHIIOJIHEHUEM PA3TUYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO pACHpPEnesiaTh OOSI3aHHOCTH U



IJJAHUPOBAThH NIESITENBHOCTh B HECTAHNAPTHBIX CUTYAlHsIX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE PacCMATPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kontpoabubl | IIpakTuyecku
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
e padoThI e padoTbl
Paznea 1.OU3UKA U METO/1bl HAYUYHOT' O TIO3HAHUSA
bu6moteka [IOK
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 1 httos://m.edsoo.ru/7FA1bF72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > L https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.2 7
Alumamitia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHUKE 6 1 Et?[iﬂ;;;f(;(siggﬁ 41572
Utoro no pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 bubmorexa [IOK

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

33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' Ma30BLIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4.3JIEKTPOANHAMUKA
bu6moteka [IOK
4.1 3 10
flerTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTOSTHHBIN 3IEKTPUYECKHAN TOK. 12 bubnuoreka [JOK
' Toku B pa3IMuHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kontpoabsn IIpakTHyeck
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
ble padoThI ue padboTsbl
Pa3znen 1.9JIEKTPOJIUHAMHUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 5 bubnuotexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe 1 JIEKTPOMArHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
2.3 O 10 2
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3.0CHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

31 OcCHOBBI crieUanbHON TEOPUHU 4 bubnuoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4

Pa3znen 4 KBAHTOBAS ®U3UKA



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

4.1 DJIEeMEHTHI KBaHTOBOU OTITUKH 6 bubmorera [JOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.2 4
Crpoetne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
43 ATOMHOE 57O ° https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Paznen 5.9JIEMEHTBI ACTPOHOMUWU U ACTPODPU3UKU
bu6moreka [IOK
A 7
5 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Pa3znen 6.OBOBIHIAIOLIEE IOBTOPEHUE
bu6moreka [IOK
0.1 Obobuaioutee noTopene 4 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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