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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o ¢usuke 0a30BOrO0 ypOBHS HA YPOBHE CpPEIHETO 00IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHMM M TpeOOBaHMI K pe3yiabTaTaM OCBOCHMsS OCHOBHOM
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Taxke ¢ yuérom deaepaabHOi
paboueil mporpaMMbl BOCIUTAHUS U KOHILENLUH MpernojaBaHus yueOHoro npeamera «®dusnka» B
oOpa3oBaTenbHBIX  opraHm3zauusax  Poccuiickoir  denepanuy,  peajn3yrolUX  OCHOBHbIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copneprkanuie mporpamMmbl o (U3MKE HAmpaBiIeHO HA (OPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTuHBl Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux ¢usnke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JESITEILHOCTHOTO Noaxo/a. [Iporpamma o gpusmke cooTBETCTBYET TPeOOBAHUAM
OI'OC COO k mniIaHUpyeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METAllPEIMETHBIM pe3yJbTaTaM
0o0y4yeHHMsl, @ TAaKXKE YUYUTHIBAET HEOOXOIMMOCTb pealu3allMd MEXIIPEIMETHBIX CBs3eil (puzuku c
€CTECTBEHHO-HAYUYHBIMU Y4e€OHBIMH IpeaMeTaMu. B Hell onpeaenstoTcsi OCHOBHbIE 1€/ U3YYEHUS
¢Gu3uKu Ha ypoBHE CpeAHEro ooIero odopa3oBaHMs, IUIAHHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca
(GU3UKU: JINYHOCTHBIE, METAIIPEIMETHBIE, IIPeAMETHBIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:
e IUIAHUPYEMBIE pPE3YJIbTaThl OCBOCHUS Kypca (u3ukum Ha 0a30BOM YPOBHE, B TOM YHCIIE

IIpEeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e coaepxanue yuyeOHoro mpeamera «Pu3uKay mo rogam oOydeHus.

dusnka Kak Hayka o Haubojee OOLIMX 3aKOHAX NMPHUPOJbI, BHICTYHAs B KayecTBE y4eOHOIo
nOpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMHA 00 OKpYXKarolleM MHpE.
[IkosbHBINA Kypc PU3UKU — CUCTEMOOOPa3 YOI ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEAMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. VMcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
¢u3nyecKUX 3HAHUM ONpeeNseT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe
HHEPreTHKHU, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IOJyYEHUS HOBBIX MAaTe€pHaJIOB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. M3ydeHue puU3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHNE €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpa OOyyaroluxcs, B (OPMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBI METO]
MO3HAHUS NP BBHIOJHEHUN MU y4eOHBIX HCCIIEIOBAaHUH.

B ocHOBY kypca ¢u3uKu 1751 ypOBHS CpEHEro oOIIero oO0pa3oBaHMs MOJOXKEH pAl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEHM Kypc SBISETCS JIOTMYECKHM 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pa3feNioB (DM3HMKHU, BKIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU C HeW Marepuan Kypca GU3MKH OObEIUHEH BOKPYT
¢dusnueckux teopuil. Benymmm B kypce siBisiercst GopMUpOBaHHUE TPEICTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanmuzanusi mpeamnosaraeT HCIOJb30BaHHE T'YMaHUTAapHOTO
noTeHIHana pU3NUeCKod HayKH, OCMBICIICHUE CBSI3U Pa3BUTUSA (U3HMKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MpoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3nku mnpeamnosaraeT 3HaKOMCTBO C IIMPOKHM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sronocuszayuu peanusyeTcsi TOCPEICTBOM  BBEIEHHUS JJIEMEHTOB  COJEP)KAHUS,
HNOCBALIEHHBIX SKOJIOTMYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM



TEXHUKUA U TEXHOJIOTHH, a TaKkke 0OCYXKACHHUS MPOOJIeM PalMOHAIBHOTO MPUPOJONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH DJIEMEHTAaMH Kypca (M3MKH Ha ypOBHE CpeaHero oolmiero oOpa3oBaHus
ABIAIOTCS  (Qu3nueckue Tteopuu (GopMupoBaHHE MPEACTABICHUH O CTPYKType IOCTPOEHUs
¢u3nueckoil Teopuu, poau (yHIAMEHTAJIBHBIX 3aKOHOB M IPUHLUUIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O IPHUPOJE, I'PaHHMIAX MPUMEHUMOCTH TEOpHUHl, AJ ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAXO0 B Kypce (PM3MKM pealu3yercsi MpeXAe BCEro 3a CYET
OpraHu3allii SKCIIEPUMEHTAIBbHON JAedaTenbHOCTH oOywarommxcs. i 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIOJIB30BAaHHE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
1abopaToOpHEIX paboT, KOTOphIE B TMporpamMme Mo (U3MKE OOBEIWHEHBI B OOIIMIA CITHCOK
YUYECHHUECKUX TPAKTHUYECKUX paboT. BrlieneHune B yka3zaHHOM MepedHe JabopaTOpHBIX padoT,
OPOBOJUMBIX JUISI KOHTPOJII W OLIEHKH, OCYILECTBISETCS YYacCTHHUKaMHM 00pa3oBaTeiIbHOIO
npolecca UCXolsd M3 0COOEHHOCTEW IUIAHMPOBAHMS M OCHAIleHus kabuneta dusuku. IIpu sTom
o0ecrieynBaeTcsi OBJIAJEHHE OOYYAOUMMHCA YMEHMSIMU IPOBOAMTH KOCBEHHBbIE H3MEpEHHH,
UCCIICIOBAaHMsl 3aBHCUMOCTEH (U3MYECKHUX BEJIUYMH M IOCTAHOBKY OIBITOB 110 IIPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHuE yAETSeTCs PEIICHUI0 PacU€THBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom s
pacu€THBIX 3aJad MPUOPUTETOM SIBIIIIOTCS 337adll C SBHO 3aJaHHOW (DU3NYECKOH MOJEIbIOo,
MIO3BOJISIOIINE TIPUMEHSTh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypca,
TaK U UHTETPUPYS 3HAHUS U3 pa3HbIX pa3zesoB. /|y KaueCTBEHHBIX 3aJjau IPUOPUTETOM SBIISIFOTCS
3aJlaHUs Ha OOBSICHEHUE NMPOTEKaHUsI (PU3MUECKUX SBJICHUH U MPOLIECCOB B OKPYXKarollel >KHU3HH,
Tpebyroliye BbiOopa pU3NUECKOi MOJIeNn AJIsi CUTYalluu IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu @I'OC COO k MarepuanibHO-TEXHUUECKOMY 00€CTIE€UEHUIO
ydeOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (U3UKH Ha YPOBHE CpelHEro oOIero oOpa3oBaHUs
JOJDKEH W3ydaThCsl B YCIOBHSAX NPEIMETHOro KaOWHeTa (HU3MKH WJIM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOrO IHMKiIa. B kaOuHere ¢u3uku
JOJDKHO OBITh HE0OXonuMoe J1abopaTOpHOE OOOpYNOBAaHUE MJIsi BBINIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o GU3NKe YYCHHYECKHX MPAKTHIECKUX padoT U IEMOHCTPAIMOHHOE 000pYyIOBaHHE.

JleMoHCTpallMoHHOE  00OpyAOBaHME (QOPMHUPYETCSI B  COOTBETCTBUM C  NPUHIMIIOM
MUHHMAaJIbHON J1OCTaTOYHOCTH M OOECHeYMBaeT MOCTAHOBKY IEPEUMCIEHHBIX B IpOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTpAlMH JUIsl HUCCIEIOBaHMS M3y4yaeMbIX SBIEHUH U IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlaboparopHoe obopyaoBaHHE ISl YIEHUUYECKUX MPAKTUYECKUX padoT popmupyercs B BUIE
TEMAaTUYECKHX KOMIUIEKTOB U oO0ecreynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temaruyeckue KOMILIEKTHI J1abopaTOpHOro OOOpYAOBaHUS JIOJKHBI  OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIOJh30BAHUN AHAIOTOBBIX W IM(POBBIX TPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:

. (dbopMHpoBaHHE UHTEpECa U CTPEMIICHHUS] O0YYaIOUMXCs K HAYyYHOMY HM3YYEHHUIO MPUPOIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

. pa3BUTHE TIPEACTABICHWH O HAYYHOM METOAE€ TO3HAaHWA ©  (OpPMHPOBaHHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

. (dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yiabTaTa W3yUeHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
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. dbopMUpOBaHHE YMEHUU OOBSICHATH SIBICHUS C WCIONB30BaHHEM (DU3MUECKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIbCTB;

. dbopMUpOBaHUE MPEACTABICHUHN O POIH (DU3HUKH I PA3BUTHS APYTUX €CTCCTBCHHBIX HAYK,
TEXHHUKHU U TEXHOJOTHUH.

JoctuxeHne 3TUX Ieneld oOecreynBaeTcsl PEelICHUEM CIIEAYIOMUX 3a7ad B MpOIecce H3ydeHUs
Kypca (U3UKU Ha YPOBHE CPEHEro O0IIero 00pa3oBaHUs:

. NpUOOpETEeHUE CUCTEMBbI 3HAHUU 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUSX, BKIIOYAsT MEXAaHUKY, MOJIEKYJSIpPHYIO (DU3UKY, SJEKTPOJUHAMHUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPU3UKU;

. dbopMUpOBaHHE YMEHUI MPUMEHSITh TCOPETHUECKUE 3HAHMS I OOBSICHEHHS (DPU3HUECKUX
SIBIICHUH B TIPUPOJIE U JUISI IPUHSATHS MPAKTUYSCKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

. OCBOCHHE CIIOCOOOB PELICHHS Pa3IMYHBIX 33734 C SIBHO 3aJlaHHON (DU3MYECKOH MOJIEIBIO,
3a1a4, TMOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE co3/aHue (U3MYECKON MoJenH, aJIeKBaTHON
YCIIOBUSIM 3aJ1a4u;

. NOHMMaHHe (U3MYECKUX OCHOB U MPHUHIIMIIOB JCHCTBHUS TEXHUYECKHX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

. OBJIAJICHUE METOJAaMHU CaMOCTOSITCIBHOTO IUIAHUPOBAHUS M TIPOBEACHHUS (U3HUECKUX
OKCIIEPUMEHTOB, aHAIM3a W MHTEPIPETalud HHPOPMALUH, ONPEACTCHHUS IOCTOBEPHOCTH
MOJy4EHHOTO Pe3ysIbTara;

. CO3/IaHUE YCIOBUU Ui pa3BUTHS yMEHHH MPOEKTHO-HCCIIEIOBATEIBCKON, TBOPUYECKON
JESITEIIbHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIli ypOBEHB) Ha YPOBHE CPEAHETO 001IEro 00pa3oBaHMUs OTBOAUTCS
136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Tpennaraemelii B mporpamme mo (usuke mnepedyeHb Ja0OpaTOPHBIX M HPAKTUYECKUX pPadoT
SBJISIETCS PEKOMEHOBAaHHBIM, YUUTENb JIeTaeT BEIOOp MpOBEAEHUs 1a00paTOPHBIX paboT U OMBITOB
C Y4€TOM MHAMBUyaTbHBIX 0COOEHHOCTEH 00yUaromMXCsl.

COJAEP)KAHUE OBYUEHUSI

10 KJIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka O mnpupone. HaydHele MeToAbl IMO3HAHMS OKpYyXKaromero Mupa. Pousb
HKCIIEPUMEHTA U TEOPHH B MPOLIECCEe TO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (u3nveckux SBICHUN U TporeccoB. Hayunbie rumote3bl. Duznyeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Porp u mecto ¢us3uku B (QOPMUPOBAHWU COBPEMEHHOW HAYYHOW KAapTUHBI MHpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATIYNKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBrmkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKeHH. Cuctema oTcuéra.
Tpaexropus.



[lepemenienue, cKOpoCTb (CpeAHsisi CKOPOCTb, MIHOBEHHAsh CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOYKH, MX MPOEKIIMHM HA OCH CHCTeMbl KoopauHar. CIOoXKEeHUE TMEepeMElIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MpsSMOJIMHEHHOe [BHKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMENICHUSI MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOAHOrO NaieHu .

KpuBonuHneliHoe nBukeHue. /[BUkeHne MaTepUaIbHONW TOYKU MO OKPYKHOCTH C ITOCTOSITHHOM
10 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTMHEHHast ckopocThb. [lepros u yactora obparieHus.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHuveckue yCcTpoMcCTBa U MPaKTUYECKOE MPUMEHEHHUE: CIHUAOMETp, JBUKEHHUE CHApPSOB,
LICITHBIE U PEMEHHBIE IIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKCHUSI.

[IpeobpazoBanre ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npmxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY MYTSAMHU, IPOWIECHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIC
paBHbIE IPOMEKYTKHA BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYaJIbHOM CKOPOCTHIO, pABHOM
HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teiaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocutensHOCTH [amwites. Ilepswiii 3akoH Hbrorona. MHepruanbHblEe CUCTEMBI
OTCYETA.

Macca Ttema. Cwuna. Ilpunnun cynepnodunmu cuil. Bropoi 3akon Herlotona mis
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 1171 MarepraibHbIX TOYEK.

3akoH BceMupHOTo Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mMokosi, ckonbxeHus, kadenus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHUSI CKOIBKEHHUS W cuia TpeHus nokos. Kosddunment tpenus. Cuna CONMpPOTUBICHUS TPH
JBIDKCHUH TeJia B )KUIKOCTH HJIU Ta3e.

[TocTymarensHOE U BpamaTeIbHOE ABHKEHNE a0COTIOTHO TBEPOTO TEa.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpalieHud. [lnedo cuibl. YcmoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHUE: TMOJIIMITHUKY, JIBU)KEHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHue nHEpLMH.

CpaBHEHME Macc B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.



CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buapl paBHOBECHS.

Hy2é1ViccnenoBanue ycaoBrii paBHOBECHS TBEPIOTO TeNa, HMEIONIEr0 OCh BPAIICHHS.

Tema 3. 3aKkoHbl cOXpaHeHUus 6 MEXAHUKE

HNmnynsc MaTepuaabHOM TOYKH (Teda), CUCTEMbl MaTepHUaIbHBIX TouyeK. MIMIynbC CHIIBI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckast sHeprus MarepHaibHONH TOUkH. Teopema 00 HM3MEHEHUH KHHETHYECKOU
SHEPIHH.

[TorenuuanbHas sHeprus. [loreHuunanbHas 3Heprust ynpyro AeGOpMHUPOBAHHOW MPYKHUHBIL.
[ToreHuuanbHas SHEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHuuanpHble M HEMOTEHLIMATbHBIE CHIIBL. CBS3b pabOThl HEMOTEHIUANbHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: BOJIOMET, KONEpP, NPYKUHHBIN
MUCTOJIET, IBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydyeHne aOCOMIOTHO HEYNpPYroro yjaapa C IOMOIIbIO JABYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3U pabOTHI CUIIBI C HU3MEHEHHEM MEXaHUYECKOW SHEPTUu Teja Ha IpUMepe
PacCTsKEHUsI pE3UHOBOIO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYISPHO-KUHETHYECKOW TEOpUH W UX OIMBITHOE 00OCHOBaHHE.
bpoynosckoe apmxenue. uddys3us. Xapaktep IBHKEHUS W B3aUMOJICHCTBHUS YaCTUIl BEIIECTBA.
Mopenu cTpoeHHUs Ta30B, XUAKOCTEH U TBEPIBIX TENl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pazmepsl mosiekyn. KonuyectBo BemectBa. [locrostHaas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcust.

Mopens wuaeanbHOro Traza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETUYECKOW TEOPUHU
U7CaBbHOTO ra3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeHe KHHETHUECKOH YHePTUH TEIIOBOTO
nBwxkeHuss yactun raza. lllkama temmnepatyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanmbroHa. M3ompornecchl B MACAIBHOM Ta3e € IMOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeAcTaBlIeHHE H30IMPOIECCOB: H30TepMa, HU30XO0pa,
nzo0apa.

TexHUYECKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BemiecTBa, ¢GoTorpaduu  MOIEKyn
OPraHUYEeCKUX COCIUHECHUM.

OmnbITe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogpens onbiTa lllTepHa.

OnbIThL, TOKA3bIBAOIINE CYHIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUS.

Mopenb, HUTFOCTPUPYIOLIAs IPUPOY JABJIECHUS ra3a Ha CTEHKH COCYAA.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpeznenenne Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE M3MEpPEHH 00b&Ma KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpEHHsII SHEprus TEPMOJMHAMUYECKOW CHCTEMBI H
crocoObl €€ m3MeHeHUs. KommuecTBO TerioThl U paboTa. BHYTpeHHSsI HEprusi 0AHOATOMHOTO
ujeanbHOro rasa. Buasl Temionepenaun: TEMIONPOBOJHOCTb, KOHBEKIMS, U3IydeHHUE. Y IeTbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI IPU TEIUIONEpe1ade.

[Tonsitue 06 amuabaTHOM mporecce. [lepBriii 3akoH TepMoauHaMuku. [IpumeHenue nepBoro
3aKOHA TEPMOJMHAMUKY K u3onpoieccaM. ['papuyeckas uuTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeodpaTuMoCTh TPOILIECCOB B MPUPOJIE.

TeroBeie MammHbl. [[pUHIMIBL AeWCTBUSA TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus SHEpruu B
TerioBbIX MamuHax. Kosdduument noneznoro neiictBust TemnoBoit Mammuubl. [ukn Kapho u ero
KOA((UIIUEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETUKH.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: IBUTATENb BHYTPEHHETO CTOpaHMUs,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEPTUH Tela IPU COBEPILIEHUHU PadOThI: BbUIET MPOOKU M3 OYyTHUIKU
oJl JEHCTBHEM CXaToro BO3JyXa, HarpeBaHue 3¢dupa B JATYHHOH TpyOKe HyTEM TpeHuUs
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO ABUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenne yaenbHOU TeTOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHjaeHcanus. Vcrapenue u kumneHue. AOCONIOTHAS W OTHOCHUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacelmeHHBIH map. YaenbHas TerwioTa mnapooOpa3oBaHMs. 3aBUCHUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépmoe Temo. Kpucrammmueckue u amopdHbie Terna. AHM30TPOINHUS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. [lnaBnenwe u Kpuctaymzauus. Y AelbHas
TeruioTa riaBneHus. CyOomumanusi.

YpaBHEHHE TEIUTOBOTO OalaHca.

TexHu4yeckne yCTpOWCTBA M TMPAKTUUECKOE TPUMEHEHHE: THTPOMETP U TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH MOJIYyYEHHs] COBPEMEHHBIX MaTeprajioB, B TOM YHCIIe HAHOMAaTEePHAaJIOB, U
HaHOTEXHOJIOTUU.



Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBlICHUS KPUCTAIIMYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

DneKkTpu3anus Teil. DIeKTpuueckuil 3apsaa. [[Ba Buaa snekrpudeckux 3apsaoB. [IpoBoaHukwy,
JURIIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsia.

Bzaumopeiictue 3apsinoB. 3akoH Kynona. TodeuHslil anekTprudeckuii 3apsii. DIeKTpHIecKoe
nonie. Hampsok€HHOCTD AMeKTpUYecKoro mouid. [IpuHIun cymeprno3uiuu 3JIEKTPUUECKUX MOJIEH.
JIluHuM HanpsHKEHHOCTH AIEKTPUUYECKOTO MOJIS.

Pabota cun anexrpocratuyeckoro noss. [lorennman. Pasnocts norenuuanos. [IpoBonuuku u
JUAJICKTPUKU B DJIEKTPOCTATHYECKOM 1oJie. J(uanekTpruyeckas mpoOHUIIaeMOCTb.

OnektpoéMkoctb. Konpencarop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJIEHCATOPA.

TexHUYeCcKHue YCTPOHWCTBA U TPAKTHUECKOE MPUMEHEHHUE: JIIEKTPOCKOI, JIIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3alluTa, 3a3eMIIEHHE DIIEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBAIBHBIM
amnmnapar, CTpyWHBII PUHTED.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCTaTUYECKas 3allUTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUJIOLIAAU TUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3mepenne 3mekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DIeKTPUUECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOro Toka. VMCTOUHMKHM TOKA.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma a1 ydacTka Henu.

DJIEKTPUUECKOE COMPOTUBIIEHUE. Y IeNIbHOE CONMpOTHBIEHUE BemecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIEeKTPOABMKYIAsA CUJIa U BHYTPEHHEE CONMPOTUBIIEHHWE MCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi nemu. KopoTkoe 3aMbIkaHue.



DIIEKTPOHHAs MPOBOAUMOCTD TBEPIBIX METAIIOB. 3aBUCUMOCThH COMIPOTUBIICHUS] METAJLJIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass ¥  MpUMECHas MPOBOAUMOCTH  IOJYIPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHII TOK B pacTBOpPaX M paCIUIaBaX AJIEKTPOJUTOB. IJINEKTPOJUTUYECKAS
Jucconuanus. JIEeKTPOIIN3.

OneKTpuueckuil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATEIbHBIN paspsa. MoaHus.
[Tna3ma.

TexHu4ecKkue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETpP, BOJBTMETP, pPEocTar,
UCTOYHUKMA TOKA, OJIIEKTPOHArpeBaTelbHbIC MPUOOPHI, AIIEKTPOOCBETUTEILHBIE  MTPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS,  BaKyyMHBI  JIMOJA, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JMO]I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBL, IUIOLIAAH
MONEPEUHOT0 CEYCHUS U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOTHUKOB.

IIpssMoe wu3MepeHne JIeKTpOoABMXKYHIEH cuibl. KopoTkoe 3aMblkaHHME TrajabBaHHYECKOIO
AJIEMEHTA M OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH 3JEKTPOJIUTOB.

HckpoBoii pa3psaa v NPpOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenune cMenmaHHOTro COeIMHEHHS PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHUS.

Hab6monenue snextpomnusa.

Me:xnpeameTHblie CBS3U

Wzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oOCyIIeCTBISETCS € Y4E€TOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemnovle nowsmusi, CBS3aHHBIE C HM3yYEHHEM METOJIOB HAYYHOTO TIO3HAHUSA:
SBJICHWE, HAY4YHBIM (akT, THUMore3a, Qu3nueckas BeIWYMHA, 3aKOH, TEOpHUs, HaOII0JeHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUM, TUHEHHas (QyHKIus, napaboia, rumepOona,
X rpadMKud ¥ CBOWMCTBA, TPUTOHOMETpPUYECKUE (YHKIIMH: CHHYC, KOCUHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl W HX IMPOEKIMH HA OCH KOOpAHUHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: Mexanndeckoe IBUKEHHE B JKUBOU mpuponae, nuddysus, ocMoc, TemaooOMeH
JKUBBIX OPTaHU3MOB (BUBI TEIJIONEPENayH, TEIUIOBOE PaBHOBECHE), DIEKTPUYECKHE SIBICHUS B
KUBOW MPHUPOJIE.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBa, CTPOCHHWE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TeTUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH M Ta30B, dJIEKTPUUECKHUE CBOMCTBA
METaJUIOB, AIEKTPOJUTUYECKAS TUCCOLMALINS, TAIbBAHNKA.
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l'eoepaghus: BIaxKHOCTH BO31lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonozua: ipeoOpa3oBaHue IBMKCHUI C UCIIOIB30BAHUEM MEXAHU3MOB, y4E€T TPEHUS B
TEXHUKE, TOAUIMITHUKY, HCIOJIb30BAHWE 3aKOHA COXPAHEHUs HMITyJbCca B TEXHUKE (pakera,
BOJIOMET U APYyTHeE), IBUTaTeIb BHYTPEHHETO CrOPaHUs, MapoBas TypOuHa, OBITOBOM XOJIOJMIBHHUK,
KOHJIUIIMOHEP, TEXHOJIOTUH TTOJy4SHUSI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIE HAHOMATEpHAJIOB,
U HAaHOTEXHOJIOTHH, OJJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE OJIICKTPOIPUOOPOB, KCEPOKC,
CTPYHHBII TPHUHTEp, JJIEKTPOHArpeBaTEbHBIC TNPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHL,
raJbBaHUKa.

11 KUIIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

ITocrositHHBIE MarHUTHL. B3aumoneicTBUE MOCTOSHHBIX MAarHUTOB. MarnutHoe noiue. Bektop
MarHMTHOM MHAYKUMH. [IpuHIMI Cyneprno3uiuy MarHUTHBIX 10J1ei. JIMHMM MarHuTHOW MHAYKLIHH.
KapTuHa nuHMI MarHUTHOM MHAYKLUU IOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe mnoje NpoBOJHMKAa ¢ ToKoM. KapTuHa nMHMNA WMHAYKIMM MarHUTHOIO IIOJIS
JUIMHHOTO MIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJAHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ MOy U HalpaBjcHUE. J[BHKeHUE 3apsHKEHHON YacTULIBI B OJJHOPOIHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBneHune 2IEKTPOMarHUTHOM MHAYKUuU. IloTOk BeKTOpa MAarHUTHOW  MHIYKIMH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe »anexkTpuueckoe mose. OIEKTPOABMKYILIAs CHJIa HWHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTG. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYIAsl CHUJIa CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHnueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTeIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHILL, UHAYKIIMOHHAS TEYb.

Llemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMM MAarHUTHOTO TMOJIS.

B3anMozeiicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOABMKYIIEH CHIIBI MHIYKIUU OT CKOPOCTH HM3MEHEHHMSI MarHUTHOTO
MOTOKA.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
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W3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.
HccnenoBanue eiCTBUS OCTOSIHHOIO MarHUTa HA pPaMKY C TOKOM.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pazpean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€0AHU

KonebarenbHass cucrema. CBoOoaHble MexaHudeckue Kosiebanus. [‘apmoHmyeckue
kosnebanusa. Ilepuon, dactora, ammumdtyga M ¢aza kosebanuil. IlpyXuHHBIH MasATHUK.
MareMaTHuecKuii MasTHUK. Y paBHEHHE rapMOHMYECKHX Kosebanuid. IlpeBpamienue sHepruu npu
rapMOHHYECKHUX KOJICOaHUSIX.

Konebarenbuplii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJE€OaHHS B HICATLHOM
KoJIeOATEeIbHOM  KOHTYpe. AHAQJIOTUS MEXAYy MEXaHWYeCKMMH W 3JICKTPOMArHUTHBIMU
kosiebanusamMu. dopmyna TomcoHa. 3akOH COXpaHEHHMs] 3HEPrUM B HJEAIbHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBieHrne O 3aTyXawoLUX KojeOaHUSAX. BbIHYX/JIeHHbIE MeXaHMUYECKHE KoyieOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennbiii Tok. CHUHYCOMAAIbHBIM NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. IlpousBonacTBo, mepemada H MOTPEOJICHHE AIEKTPHUECKOW HSHEPTHH.
OKOJIOTUYECKME PHUCKM IPU TPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa uHCHoOIb30BaHUsA
3JIEKTPO’HEPI MU B IOBCEAHEBHOM XKU3HU.

TexHHUueCKHEe yCTpOICTBA U IPAKTHUUECKOE IPUMEHEHHE: MIEKTPUUECKUI 3BOHOK, T€HEPATOp
IIEPEMEHHOTI0 TOKA, JIMHUU JIEKTponepeay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KojieOaTenbHOM cHCTeMbl (MPYKUHHBIM WIM MaTeMaTUYeCKUi
MasITHHK).

HabGmonenue 3aryxaromumx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuuiuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA W HampsDKEHWsT OT  BpPEMEHH)  JUis
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHC npu MOCIIEOBATEIBPHOM COEIMHEHHU PE3UCTOpA, KaTYIIKW WHIYKTHUBHOCTH U
KOH/JIEHCATOopa.

Mojienb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCHMOCTH TEepUO/a MaJbIX KojeOaHUN rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue epeMEHHOIO TOKA B LIENHU U3 MTOCIEN0BATENBHO COEIMHEHHBIX KOHIEHCATOPa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanndeckre BOJHBI, yCIOBHUs pacnpocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHEeHUs U
JunHA BouiHbL. [lonepeunsle u npoaoabHble BoJHBL. MHTepdepenys n nudpakiys MeXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
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DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHS HU3JIYYCHHS AJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHrtanus BekTopoB E, B, V B anektpoMarautHoit BoiHe. CBONCTBA 3JE€KTPOMArHUTHBIX BOJIH:
OTpaKeHHWe,  HIpeJoMiIeHue,  noisipu3anus,  audpaxkmus,  unTepdpepenHius.  CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paInOCBA3U U TeJIeBUACHUS. Paanonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHuueckne yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBass JIUArHOCTUKAa B TEXHUKE M MEIUILIMHE, pajap, pPaJdONpUEMHUK, TEIEBU30DP,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeaoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue nntepdepeHny U AuPpakini MEXaHMUeCKUX BOJH.

3BYKOBOH PE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOM U 4aCTOTOM KOJIeOaHMiA.

WccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHHUE, MPEIOMIICHUE, TOJISIpU3alius,
mudpaknus, tHTEpdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonnHeitHOe pacnpoCTpaHeHHE CBETa B OJHOPOJIHOM Cpene.
JIyu cBera. ToYEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHue wu300pakeHUN B IUIOCKOM
3epKaine.

[Ipenomnenue cBera. 3aKOHBI IPEIIOMIICHUSI CBETa. AOCOIIOTHBIN MOKa3aTelb MPEeTOMICHHS.
[TonHoe BHyTpeHHEE oTpaxkeHue. [IpenenpHbIil yroil MOJIHOTO0 BHYTPEHHET0 OTPasKEHHUSI.

Hucnepcus ceeta. CiioxxkHbIi cocTaB 6enoro cera. L{ser.

Colwupatomue u paccenBaroniue JUH3bI. ToHkas muH3a. DOKYCHOE PacCTOSIHUE U ONTHYECKas
cuia ToHKOM nuH3bL. IlocTpoeHne wn300pakeHHII B COOMpArOIIMX W PACCEMBAIOIIMX JIMH3aX.
dopmylia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas ontuka. MuTtepdepennus ceera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS HAOTIOCHUS
MaKCHMYMOB U MHUHHUMYMOB B MHTEP(PEPEHIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceeta. (udpaknmonnas pemérka. Y ciioBue HaOMIOACHUS TJIaBHBIX MAKCUMYMOB
MIpH TIJICHUM MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKIIHNOHHYIO PEIIETKY.

[Tonsipusanus ceerta.

TexHUYeCKHE YCTPOWCTBA M TMPAKTUYECKOE TMPUMEHEHHe: OYKH, Jyma, ¢oToamnmnapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONMTHKA, AU(paKIMOHHAS PeIIéTKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonmHEITHOE pacmpocTpaHeHre, OTpaXeHHWe U TpenoMiieHne cBera. OnTuyeckue
puOOopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.
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Mojenn MUKPOCKOTIA, TeIECKOIa.

Habmonenue naTepdepeHnm cBera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[ToryueHue cekTpa ¢ MOMOIIBIO PU3MBI.
[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3mepenue nokasaTesis IpeoMIICHUS CTEKIIA.
HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.
HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH

['paHunbl NPUMEHUMOCTH KJIaCCUYECKOM MexaHukd. llocTynaTel cneunuanbHOR Teopuu
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTh MOJYJII CKOPOCTH CBETa B  BaKyyMme, [PUHLIMII
OTHOCHUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIllEHUE IJIUHBI.

DHEprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPT U TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyina Ilnanka cBs3u 3HepruM GOTOHA C €ro YacTOTOW. DHEpPrus U MMITYJIbC
¢doroHa.

OtkpeiTue u uccienoBanue Gorodddexra. Onbitel A. I'. Cronerosa. 3akoHbl poToddhdexTa.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» porordpdexra.

Hasnenue ceera. Onpite [1. H. JleGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOdJIEMEHT, (POTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Llemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtoad¢exra.

CBeTOoauOI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -yactuinl. [lmanerapHas
mognens aroma. ITocrynatel bopa. Mznydyenue u morsouieHue (OTOHOB NpH IEpexoje aroMa ¢
OJIHOTO YPOBHSI HEPruu Ha Ipyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPIrUU aTOMa BOJOPOAA.

Bonnosble cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOM Tyaau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue yCTpPOMCTBA M INPAKTHYECKOE NPUMEHEHHWE: CIEKTPAJIBHBIA  aHAIN3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb oneiTa Pezepdopna.
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Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Hab6nronenue muHEHYaToOro Crekrpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHS sapa. OTKpPhITHE PaJMOaKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo coctaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BinsHue pauoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE IPOTOHA U HeWTpoHa. Hykmonnas moxens snpa ['eiizenbepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIEKTpOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amMma-u3mydeHue. 3akoH
PaAMOAaKTUBHOIO pacnaja.

DHeprus CBS3U HYKIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

Snepusle peakuuu. [lenenue u cUHTE3 SAEP.

Snepubiii  peaktop. TepmosimepHblii  cuHTe3. IIpoGiaemMbl W TNEPCHEKTHBBI  SACPHOU
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

®yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pu3nueckoil KapTUHbBI MUpA.

TexHuueckue yCTpOHMCTBA M NPAKTUUYECKOE IPUMEHEHHUE: I03UMETp, Kamepa Buibcona,
SIICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOLUX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUHU. [IpHKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYCHHE aCTPOHOMHUH.

Bun 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTb. Mcrounuk sHeprun ComnHia v 3BE311. 3BE3/bl, UX OCHOBHbIE
XapaKkTepuCTUKU. JlnarpamMma «CIEKTpajbHBIA KJIacC — CBETUMOCTB». 3BE3NBl TJAaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTb ~ «Macca —  CBETUMOCTb» I 3BE3N  IJIABHOM
nocneaoBaTelbHOCTH. BHyTpenHee cTpoenue 3BE€3A. COBpeMEHHbBIE IPEACTaBICHUS O
MPOUCXO0KACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [Iyte — Hama [Nanmaktuka. I[lonoxenne n nBuxenue CoinHia B ['amaktuke. Tumbl
rajaktuk. Paguoranaktuku U kBazapbl. UEpHbIE ABIPHI B sIpax TajaKTHK.

Bcenennas. Pacmpenue Bcenennoil. 3axkon XaO6ma. Paz6eranme ramaktuk. Teopus
bonbmioro B3peiBa. PennkroBoe usiydeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue wnabnooenuss HaOnroneHus: HEBOOPYKEHHBIM TIJ1a30M C HCIOJb30BAHHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUM ISl ONPEIEICHUs MOJI0KEHNUS HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOTO NOJyIIapHs U IPKUE 3BE3/BI.
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Ha6mronenus B Teneckon JIyHsl, raner, Mnewrnoro [yrtu.

O0o0marniee NOBTOpPEeHUE

Ponb ¢pu3nku u aCTPOHOMHH B IKOHOMUYECKOM, TEXHOIOTHUECKOH, COIUATBHON U ATHYECKON
cdepax IesTEIbHOCTH YeJIOBEeKa, POJb U MECTO (PM3UKHU M aCTPOHOMHUHU B COBPEMEHHOW HAay4HOM
KapTUHE MHUpa, poiib (U3HUECKON Teopuu B (OPMHUPOBAHUU IMPEICTaBICHUM O (unueckon
KapTUHE MUpPa, MeCTO (U3MUYECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢usuku 0Oa3zoBoro ypoBHs B 11 Kilacce OCyIIECTBISETCS € Y4ETOM
COJIEPKATEBHBIX MEXKIIPEAMETHBIX CBSI3CH C KypcaMy MaTeMaTUKH, OUOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Meswxcnpeomemuvie nousmus, CBA3aHHBIE C HM3YYCHHMEM METOJOB HAYYHOTO IO3HAHUS:
ABIICHUE, Hay4dHbI (QakT, runore3a, (¢u3MUecKas BeJIMYMHA, 3aKOH, TEOpus, HAOIIOICHHE,
SKCHEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peieHue CUCTEMbl YPaBHEHH, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPhl U HX
MPOSKIIMA Ha OCH KOOPJWHAT, CJIOKCHHE BEKTOPOB, IPOW3BOJHBIC JJIEMEHTAPHBIX (QYHKIIHIA,
MPU3HAKYU TI0JI00MS TPEYTOJIBLHUKOB, OMPEICIICHNE TIIOMIAIU TIIOCKUX PUryp u oobEma Tel.

buonoeus: snexrpudeckue sIBJICHUS B KUBOUM MPUPOJE, KOJeOaTeNbHbIEC TBUKEHUS B JKUBOU
MPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOW IPUPOJIE, NEHCTBUE PaIHaIliy HA )KUBbIC OPTaHU3MBI.

Xumus: cTpoeHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Pyl, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPSICEHHUII.

Texnonocusi: IMHAUA DJIEKTPOIIEpead, TEHEpaTOp IMEePEMEHHOTO TOKa, JJIEKTPOJBHUIATENb,
WHIYKIIMOHHAsL TIe4b, paaap, paauonpuéMHHUK, TeJleBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHoro mpenMera «QPu3nMka» Ha YpOBHE CpeaHero ooOIiero oOpa3oBaHH
(6a30BBIi YPOBEHB) JOIKHO 00ECIIEUUTH JOCTIKEHHE CIICTYIONTUX JIMYHOCTHBIX, METaNPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS YydeOHOro mnpenmera «®DHU3MKa» JOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJICTBOBAThCS C(HOPMHPOBAHHOW BHYTPECHHEH
NO3UIMEH JIMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTALlMi, TO3UTHBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOUIMX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIUPEHHE KU3HEHHOTO
OIbITA M OIBITA JCSITEIBHOCTH B MPOIECCE peau3allii OCHOBHBIX HANpPaBJICHUI BOCIUTATEILHON
JIeSITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxaaHcKoOro BOCIIUTAHUS:
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c(OPMHPOBAHHOCTh ~ TPAKIJAHCKOM  TO3MLIMH  OOydaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

IPUHIATHE TPAAULMOHHBIX OOILEYETOBEYECKMX TIyMaHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax TIpaKIaHCKOro o0OIlecTsa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMU B COOTBETCTBUM C UX (QYHKIUSIMU
Y Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NATPHOTUYECKOTO BOCITUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKOM IPpa)TaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUICKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c¢(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JAESITEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY HAay4YHOT'O TBOPUYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K pa3IndHbIM cepaM mpodhecCuOHATbHOM eSATEeIbHOCTH, B TOM YHCIIE CBSA3aHHBIM C
¢u3uKoili M TEXHMKOH, yMEHHe COBeplIaTh OCO3HAaHHBIM BbIOOp Oynymeil npodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUIO M caM0OOpa3oBaHUIO B 00JacTH (U3MKKA Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOT0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh  IKOJIOTUYECKOW KYJIBTYPhl, OCO3HaHHE TJI00AJBbHOTO XapakTepa
HKOJIOTHUECKUX Mpobiem;

IUTAHUPOBAHKUE U OCYILLECTBICHHUE ACUCTBUM B OKPY)KAIOILIEH CPEIie Ha OCHOBE 3HAHUS LieNei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

pacIIupeHHe OMbITa AEATEIbHOCTH IKOJOTHYECKON HAIpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUU N0 (HU3HKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;

OCO3HAHHME IIEHHOCTU HAy4YHOH JesTeIbHOCTH, TOTOBHOCTh B Tpoliecce U3yueHHs (U3HUKU
OCYIIIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh MHINBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
Ba3oBble JJoruyeckne aelcCTBUS:
CaMOCTOSTENIbHO (POpMyIHpOBaTh M aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
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ONPEAEIIATh LENN NESITENIbHOCTH, 331aBaTh IapaMeTPhl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3MUYECKHX SIBICHUSX;
pa3pabaThIBaTh IUIAH PEUICHUs MPOOJIEMBbI C YUETOM aHAIM3a UMEIOIIUXCS MaTepHaIbHBIX U

HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE PpE3YJIbTATOB LEJAM,
OLICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOODJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBUSX PEANbHOTO, BUPTYaJIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MPHU PEIICHUH KU3HEHHBIX MPOOIeM.
ba3oBrle uccienoBare/bCKue 1eHCTBHA!

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSAMHU M METOAaMU (PU3NUECKOI HAyKH;

BJIAJICTh HABBIKAMH Y4eOHO-MCCIIEJOBATEIbCKON M TMPOEKTHOM JAEATENIFHOCTH B 00JAcTH
(Gu3uKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METOAOB pELICHUs 3ahay
bu3nUecKoro conepkaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B MIO3HAHMS;

BIAJECTh BHJAMHU JCATEIBHOCTH II0 IIOJYyYEHUI0 HOBOIO 3HAHUA, €ro HMHTEpIpETalu,
peoOpa30BaHUIO M MPUMEHEHHUIO B Pa3jIMYHBIX YYEOHBIX CUTyallUsiX, B TOM YHCJI€ IPU CO3JaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATH IIPUYMHHO-CJICCTBEHHBIE CBA3U M AKTYyAJIM3UPOBATh 3a7ady, BbIABUIATh TUIIOTE3Y
€€ pelleHMs], HaXOAUTh apryMEHTHI IS 1I0KAa3aTeIbCTBA CBOUX YTBEPKICHMM, 3aaBaTh 1apaMeTphI
U KPUTEPUU PELICHMUS;

AQHAJIN3UPOBATH IOJYYECHHBIE B XOJE PELICHUS 3aladd Pe3yJbTaTbl, KPUTUYECKU OLIEHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/laul B 0Opa30BaTENIbHON EATEIBHOCTH, B TOM
qucie IPU U3y4eHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00Js1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIbHbIE MOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33J]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIAJIETh HaBBIKAMHU MOJy4eHHUs HH(POpMaluu (PU3NYECKOrO COJEp’KaHUs M3 HCTOYHHMKOB
pa3HbIX THIIOB, CAaMOCTOATEIBHO OCYIUECTBJIATH IIOMCK, aHajau3, CHUCTEMATU3alUI0 U
MHTEpIpeTalnio HHPOPMALIMU Pa3IMYHBIX BUJIOB U (OPM INpe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

MCIIOJIb30BaTh CPe/ICTBa MH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B peleHuu
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHM3allMOHHBIX 3aJad C COO0JeHHuEeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, THTHEHBI, PecypcocOepex eHMs, MPaBOBbIX M ATHYECKHUX
HOPM, HOpM MH(OpPMAITMOHHON 0€3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPIKAaHUS B PA3IUYHBIX (opMarax ¢ y4éToM Ha3HAYECHUS
uHpOpMAallMM M IEJIEBOM ayJUTOpUH, BHIOMpas ONTUMANbHYIO (OpPMYy NPEICTABICHUS U
BU3YaIU3al1H.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKA KOHMIMKTHBIX CUTYallUi U CMSATYaTh KOHQIIUKTHI;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHUS C HUCIIOJIB30BAHUEM SI3BIKOBBIX CPEJIICTB;
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MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI,

BEIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEHCTBUU C y4€TOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)/10TO YIeHa KOJUIEKTHBA,;

MPUHUMATH 1IeJId COBMECTHOM JesTeIbHOCTH, OPTaHU30BbIBATh U KOOPIAMHUPOBAThH EHCTBUS
no e¢ JOCTI)KEHUIO: COCTaBJATh IUIaH JEWCTBUM, paclpefensirth pojid ¢ Y4YETOM MHEHUM
Y4aCTHUKOB, O0CYXKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJIAJa M KaKJIOT0 y4aCTHHKA KOMaH/bI B OOLINIl pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TIPOCKTHI, OIEHUBATh HJCH C MO3UIMU HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MIO3UTUBHOE CTPATETHYECKOE MOBEJCHUE B PA3IMYHBIX CUTYAIUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1€ CTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBISITh IMO3HABATENIBHYIO JIEATENBHOCTh B 00JIaCTH (U3HKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH pEHICHUS PAacYETHBIX M KA4YeCTBEHHBIX 3ajad, IJIaH
BBITIOJTHCHHSI  MPAKTHYECKOW pPAabOTBI ¢  yY4E€TOM HMEIOIMUXCS  PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO M TIPOSIBJICHUIO SPYAUIIMU B 00JIACTH (PUBHMKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyal[UsIM, BHOCHUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQ/IETh HABBIKAMHU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPILIAEMBIX NEHCTBUI U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIIONIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHUSI 0 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH €051, TOHNMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBHI 1 apTYMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEILHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce nocTHKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (pU3MKE TS
YpOBHSL cpemaHero oOmiero oOpa3oBaHUS y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
UHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;



19

CaMOpETyJIMPOBAHUs, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTbH
3a CBOE MOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U IMPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIONIEH CTPEeMJICHHE K JIOCTIDKCHHIO e U YCHEXY,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JIEHICTBOBATH MCXO/AS U3 CBOMX BO3MOXHOCTEH;

SMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTh IIOHMMAaTh AMOIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUYHUTHIBATh €TI0 P OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTH K COYYBCTBHUIO M COIIEPEKUBAHHMIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JPYTHMMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOydyenus B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha HpPUMEpax pojib U MeCcTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKUM M TEXHOJIOTHH, B MPAKTUYECKOH
NeSITebHOCTH JIIOACH;

YUUTHIBaTh TPAHUIIbl IPUMEHEHMSI U3YUYEHHBIX (DU3MUECKUX MOJEJEH: MaTepuanbHasl TOUKa,
MHEpUUAIbHAsT cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TEO, WIACATIBbHBIM ra3, MOJEIU CTPOCHHS
ra3oB, JKUJKOCTEH M TBEPIBIX TEJ, TOUCUHBIN 3JEKTPUUECKUN 3aps] NpU PELICHUH (PU3NYECKUX
3aj1a4;

pacrio3HaBaTh (U3MUECKUE SBIEHUS (IIPOLECcChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOPHUM CTPOCHMsI BELIECTBA U  3JIEKTPOJUHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE ABUKEHHE, CBOOOJHOE MaICHUE Tell, IBUKEHHE
[0 OKPYKHOCTH, WHEpLUs, B3aUMOJeHCTBHE Tel, Tuddy3us, OpOyYHOBCKOE IBUXKEHHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHEe o0bEMa Tel MpU HarpeBaHUU (OXJIAKICHHH), TEIUIOBOE
paBHOBECHE, HCIApEHHE, KOHJCHCAllMsl, IUJIaBJI€HHE, KpUCTAIIU3alus, KUIIEHUE, BIAXKHOCTb
BO3/lyXa, IMOBBIIIEHUE JaBJIECHUS Ta3a MpH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXIY
napaMeTpamMH COCTOSIHMA I'a3a B U30MPOLIECCax, dJIEKTPU3alus Tejl, B3aUMOJICHICTBHE 3apsiJI0B;

ONMCHIBATh MEXAHUYECKOE JIBUYKEHUE, UCTIONb3Yys (PU3NYECKUE BEJIMYUHBI: KOOPMHATA, ITYTh,
IepeMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC Tella, KUHETU4eCKasl dHEprus,
NOTEHIMAJIbHAs SHEPrus, MexaHWyeckas paboTa, MeXaHMUYecKash MOUIHOCTb, NpH ONHCAHUU
NPaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIIOJIb3YEMbIX BEJTMUMH, X 0003HAYEHUS U €MHUIIB,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BEIMUHUHY C IPYTUMHU BEIMYMHAMU;

ONKCHIBaTh HM3YyUYEHHBIE TEIUIOBBHIE CBOWCTBA TE€I M TEIUIOBbIE SIBJICHUSA, HCIIOJIb3Ys
dusnyeckne BeNMYMHBL: JIaBJI€HHE Trasza, TeMIeparypa, CpeaHss KUHETU4ecKas JHEprus
XAO0TUYECKOTO JIBJKEHUS MOJIEKYJ, CpEIHEKBaJApaTU4HAas CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TEIUIOThl, BHYTPEHHSS SHEprusi, pabdora rasza, Ko3()QHUIHEHT MOJIE3HOTO AEWCTBUS TEIJIOBOTIO
JIBUTATEIS; IPY OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIb3YEMbIX BEJIMYHMH, UX
0003HAUEHMs U EMHHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYHHY C
JPYTMMH BEJTMYMHAM;

ONMCHIBATh M3YUYEHHBIE 3JIEKTPUUYECKHE CBOMCTBA BEUIECTBA U DJIEKTPUYECKHE SBIECHUS
(mpotiecchbl), UCHOIb3Ysl (QU3NYECKHE BEIUYMHBI: SJIEKTPUUECKUH 3apsij, 3JIEKTpUYEecKoe IoJe,
HANPsDKEHHOCTD MOJISA, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAIOB; IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKUi CMBIC UCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUYEHHUS U €IMHUIIBL, YKa3bIBaTh (GOPMYIIBI,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMH BETMUYNHAMU;
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aHATM3UPOBaTh (PU3MYECKHE TNPOLECChl M SBICHUSA, MCIONB3Ys (U3UYECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tsarorenud, |, Il u lll 3akonsr HbproToHa, 3akOH coxpaHeHHs
MEXAHUYECKON AHEPruM, 3aKOH COXPAHEHWS] MMITYJbCa, IPUHLMII CYNEPIIO3ULUU CHUJI, TIPUHLIUII
pPaBHONPABUsl MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUYECKYI0 TEOPHIO CTPOCHMS
BEIIIECTBA, ra30BbI€ 3aKOHbI, CBSI3b CPEAHEN KHHETUYECKON YHEPTUU TEMJIOBOTO IBUKEHUS MOJICKYJ
¢ a0COIOTHOM TeMIepaTypoi, MepBblil 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPaHEHHUS IEKTPUUECKOIO
3apsia, 3akoH KynoHa, npu 3TOM pas3iuyaTh CIOBECHYK (DOPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHIMIBI ACUCTBUS MAalIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pas3InyaTh yCIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBITOJIHATh JKCHEPUMEHTBI MO HCCIEIOBAHUIO (U3UYECKUX SBICHUH U TPOLECCOB C
UCTIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHH, PU 3TOM (OPMYIHPOBATEH MpoOIeMy/3a1aqy
U TUIOTE3y Y4eOHOIro 3KCIepUMMEHTa, coOMpaTh YCTaHOBKY U3 MPEAJIOKEHHOTo 000pydoBaHU,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYUH, IIPU 3TOM BBIOUpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKHU IOTPELIHOCTEH
U3MEPEHU;

UCCJIEI0BATh 3aBUCUMOCTU MEXIY (PU3MUECKMMM BEIMYMHAMU C HUCIIOJIb30BAHUEM IPSIMBIX
U3MEpPEHUIl, NpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHON
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOIHIl U TPa(HKOB, J€IaTh BBIBOJABI 110 PE3yNIbTaTaM
UCCIIEI0BaHMS;

coOuro1aTh MpaBuiia 0€30IacHOro TpyAa IPU MPOBEACHUH HCCIIeI0OBaHUN B paMKax y4eOHOro
9KCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIIbCKOM U IMPOEKTHOM JESITEeIbHOCTH C MCIIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1JaOOpaTOPHOrO 00OPYAOBaHUS;

pemarh pacy€THbBIE 3a/1a4U C SIBHO 33JJaHHOM (PM3MUYECKO MOJENBIO, UCTIONb3Yys (PU3HUECKHE
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHajlW3a YCJOBHS 3aJayd BBIOMpPATh (U3MUYECKYIO MOJEIb,
BBIIETATh (U3HUECKHE BEIUYMHBI U (OpMYNbl, HEOOXOAUMBbIE ISl €€ pelIeHMs], MPOBOJIUTH
pacyéThl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTI'O 3HAYCHUS (PU3NYECKON BETUUHHBI;

pemath KadyeCTBEHHbIE 3aJaud: BBICTpaMBaTh JIOTMUECKH HENPOTUBOPEUUBYIO LEMOUYKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh MPU pEIIeHUN y4eOHBIX 3aJauy COBpPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpETAllMd U MpeJACTaBlIeHUs Y4eOHOH M HaydyHO-
HOMYJISPHON MH(OPMAIMK, MOJYYEHHON U3 pa3IUYHBIX HUCTOYHMKOB, KPUTUYECKH aHAIN3UPOBATh
MOJIy4aeMyto HHPOPMAIHIO;

NPUBOJIUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOexHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (PU3UKE B TOBCEIHEBHOMN JKU3HU ISl 0OecTieueHus
0€30MacCHOCTH MpU OOpAIEeHUU C MpUOOpaMHM M TEXHUYECKHMMM YCTPOMCTBaMH, JUIS COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;

paboTaTh B IpyIE C BBIMOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh PabOTy
IPYNIbI, pPalMOHAIBHO PACHpPENeNATh OOS3aHHOCTM M IJIAHUPOBATh  JIEATEIBHOCTH B
HECTaHJIApPTHBIX CHUTYaIUsAX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIBl B
pelIeHne paccMaTpuBaeMOi IPOOIIEMBI.
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K konmy oOydyenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJb U MecTo (UMUK B (HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHHBI MMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B MPAKTUYECKOH
NEeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAaHULBl MPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MOJENeH: TOYeUHBIH
JIEKTPUUECKUH 3apsijl, Jyd CBETa, TOUEYHbIN HCTOYHUK CBETA, sJIepHAas MOJAEIb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'0 5i/ipa MPH pelieHNH (PU3NYECKUX 3a/1a4;

pacmo3HaBaTh (M3MUYECKUE SIBICHUS (MPOLECCh) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN U KBAaHTOBOH (DM3UKHU: AJIEKTPHUECKAas HPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aMMOJECHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKLMS, JEHCTBME MAarHUTHOIO IIOJII HA IPOBOJAHMK C TOKOM M JBIXKYLIMICS 3apsii,
3JIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, NMPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETa, OTPakKEHUeE,
npejaoMieHue, uHTepdepeHuus, Iupakuus | [OJsApHU3allds CBEeTa, JUCHEpCUsl CBETa,
dotoanekrpuueckuii dpdext (dhoTodrddekrt), cBeTOBOE MaBieHHWE, BOZHHUKHOBEHHE JHMHEHYATOTrO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs U HCKYCCTBEHHAs! pallOAKTUBHOCTb;

ONKCHIBaTh M3YUYEHHBbIE CBONCTBA BELIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE, ONTHUYECKUE,
AIIEKTPUYECKYIO IPOBOAMMOCTh Pa3IMYHBIX CpPEA) M DJIEKTPOMATHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl  (PU3MYECKUE BEIMYUHBI: OJCKTPUYECKUN 3apsi, CHJa TOKa, DIEKTPUYECKOE
HaAIpPsDKEHUE, AJIEKTPUYECKOE COMPOTHBIICHHWE, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABUKYLIAs CHUIIA,
paboTa TOKa, MHIYKLMS MAarHUTHOTO mojs, cuwia Awmmepa, cuwia JlopeHua, MHIYKTHBHOCTb
KaTyUIKH, SHEPrusl 3JeKTPUYECKOro M MAarHUTHOTO IIOJIeH, NMepHoja M dYacToTa KoyieOaHuil B
KoJIeOaTeNbHOM KOHTYpE, 3apsili M CUiIa TOKAa B IpoIlecce FapMOHMYECKUX 3JIEKTPOMAarHUTHBIX
KosiebaHul, (POKyCHOE pacCTOsSHHE M ONTHYecKass CWiIa JIMH3bI, NpPHU ONHUCAHUM MPABUIBHO
TpPaKTOBaTh (PU3NYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUEHUS U €IUHUIIbI, YKa3bIBATh
(bopMyIibl, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYUHY C IPYTMMH BETUYMHAMY;

ONMCHIBATh N3YUYEHHbIE KBAHTOBBIE SIBJICHUS U MPOIIECCHI, UCTIONb3Ys (U3NUECKUE BETUUHHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA,
Nepuoj MoJlypacnaza, PHEPrusl CBSI3M AaTOMHBIX sJi€p, IPU ONMCAHUM NPAaBUIBHO TPAKTOBATH
(Gu3nUecKnuil CMBICT MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYCHMS U €IMHMIIbI, YKa3blBaTh (OPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEJITUYMHAMH, BBIYMCIATH 3HAUEHUE
(bu3n4ecKoil BETUUNHBL;

aHaTM3UpPOBaTh (PU3MYECKHE TMPOLECChl M SBJICHMS, HCIONB3Ys (PU3UYECKHE 3aKOHBI U
NpUHLUIEL: 3aKk0H OMa, 3aKOHBI TIOCIIEI0BATENIBHOTO U MapajieIbHOIO COEAMHEHUS IPOBOIHUKOB,
3akoH JDxoyns—JleHna, 3akoH JJIEKTPOMArHUTHOW UWHAYKLIHH, 3aKOH HIPSIMOJIMHEHMHOIO
pacripoCTpaHEHHUs] CBETa, 3aKOHbI OTPaXCHHUSI CBETa, 3aKOHBI MPETIOMIIEHHS] CBETa, YpaBHEHHE
OliHmTeHa 1t porodddexra, 3aKOH COXpaHEHUS] SFHEPTUH, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH
COXPaHEHHUs AIEKTPUUYECKOTO 3aps/1a, 3aKOH COXPAaHEHUsI MacCOBOT0 YKcIa, IOCTYNaThl bopa, 3akoH
pPaJMOaKTUBHOTO pacmajga, MpUd ATOM pPa3IUYaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUSA (TPaHHULIBI, 00JIACTH) TPUMEHHUMOCTH;

OINpEACIIATh HAPABIEHUE BEKTOPAa MHAYKLIUNA MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBIMOJHATh OSKCIIEPUMEHTHI 110 HMCCIEAO0BAaHUIO (U3MYECKUX SBJIEHUH M TPOLECCOB C
UCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHMIA: IPU 3TOM (OPMYJIHPOBaAThH NMpodiieMy/3aaqy
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U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTO 000pyIOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIISAT MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJIMYUH, IIPU STOM BBHIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh M3BECTHBIE METO/bI OLIEHKHM IOIPEIIHOCTEH
W3MEPEHHUI;

UCCIIEI0BaTh 3aBUCUMOCTU (DU3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHHM:
OpU 3TOM KOHCTPYUPOBaThb YCTaHOBKY, (MKCHUPOBATh pE3yJbTaTbl IMOJTYYEHHOW 3aBHCHMOCTH
(Gu3n4ecKrX BEJIUYMH B BUJE TaOIUL] U TpaMKOB, A€TIaTh BEIBOJBI 10 PE3yJIbTaTaM UCCIIEA0BaHMS;

coOuro1aTh Mpasuiia 0€30IacHOro TpyAa MPU MPOBEACHUH HCCIECI0BaHUN B paMKax y4eOHOTO
OKCIEPUMEHTa, y4eOHO-HUCCIIECAOBATEILCKOM M MPOEKTHOM JESTEIbHOCTH C HCIIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemarb pacy€THBIC 3a/1a4M C SBHO 33JaHHOW (U3NUECKON MOJEINbIO, UCIONb3YsS (U3NYECKHE
3aKOHbl M HPUHIMIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/Jaud BBIOMpaTh (PU3MUYECKYIO MOJEb,
BBIJICJIATE (PU3HYECKHE BEIMUYUHBI U (OpPMYJbl, HEOOXOMUMBIE A €€ pelleHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTH IOJIyYEHHOI'O 3HaUeHUs (PU3HMUECKON BEeITUYHHBI;

pelaTs KauyeCTBEHHBbIE 3aJaud: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUUBYIO LEHNOUYKY
pacCyXJIeHHI ¢ OMOpO Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

MCIIOJIb30BAaTh MPU PEIICHUH Y4€OHBIX 33/a4 COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKa, CTPYKTYpPUPOBAaHMs, HWHTEpPIpPETAlMd M IMPEICTaBICHUs Yy4eOHOM U Hay4dHO-
HOMYJISIPHOM MH(OpPMAIH, MOTYYCHHOW M3 Pa3IMYHBIX HUCTOYHHKOB, KPUTUYECKH aHAIN3UPOBATH
HoJy4aeMyro HH(opMaIuio;

OOBSICHATh MPUHIMIIBI JEHCTBUS MALIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3jinyarb
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU,

NPUBOJNUTH TMPHUMEPHl BKJIAZa POCCUHCKUX M 3apyOEKHBIX YU€HBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUA MO (PU3UKE B NOBCEIHEBHOMN JKU3HM JUIsl 0OecreueHus
0€30MacHOCTH MpHU OOpALIEHUH C MPUOOpaMU U TEXHUYECKUMH YCTPOICTBaMH, JUIsl COXpaHEHUS
3/10pOBbs U COOIOACHUSI HOPM HKOJIOTMYECKOTO MIOBEJCHHUS B OKPYKalOIlEeH Cpee;

paboTaTh B IpyIHIE C BHINOJHEHHEM pPa3IMYHBIX COLHUAIBHBIX POJEH, IUIaHUPOBaTh pPadoTy
IPYNIbl, PalMOHAIBHO PACHpPENeNsATh OOS3aHHOCTM M IJIAaHUPOBAaTh  JIEATENIIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJE€KBaTHO OLICHMBATh BKJIAJ Ka)KIOIO W3 YYaCTHUKOB TIPYIIBl B
peleHre paccMaTpuBaeMoil MpooIIeMBl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

No HaunmeHoBaHue pa3eioB U TEM IIPOrPaMMBI KosnudectBo yacoB DnexTpoHHbIe (LU(POBBIE) 00pa3oBaTEIbHBIC

n/n Beero|| KonTponbhbie JlaGoparopHbie PeCypChI

paboThl paboThl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O TIO3HAHUS
1.1 || ®wusmka U METObI HAYYHOTO MO3HAHUS 2 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 |[Kunematuka 5 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 ||[dunamuka 7 bubaunorexa L{OK https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpaHEHHs B MEXaHUKE 6 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
3.1 ||OcHOBBI MOJIEKYISIPHO-KMHETUYECKOH TEOpHH 9 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 ||OCHOBBI TEPMOTUHAMHUKH 10 1 bubmmoreka [{TOK https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHbie cocTosiHMs BerecTBa. Pa3zoBbie 5 bubmmoreka I{TOK https://m.edsoo.ru/7f41bf72
MePeXO0IbI
Uroro mo pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 |DnexTpocTaTHKa 10 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 |[locrostHHBIN neKTpruecKuil ToK. TOKH B 12 1 2 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
pa3IUYHBIX Cpeiax

Uroro mo pazneny 22
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No HaumeHoBaHuE pa3eioB U TEM IIPOTrPaMMBI KosnudectBo yacoB DnexTpoHHbIE (HU(POBBIE) 00pa3oBaTEIbHBIC
n/n Beero|| KouTponbHbie JlaGoparopHbie pecypebl
paboThl paboThl
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 4 5
11 KJIACC
Ne  [HammeHOBaHHUE pa3/ieiioB U TEM MPOrPaMMbI KomnuvecTBo 4acoB DnekTpoHHbIe (IH(POBBIC) 00pa3oBaTEIbHBIC
n/m Bcero|  KonTponbHbIE JlaGopaTopHbIe pecypeel
paboThI paboThI
Pazpnen 1. JIEKTPOJAUHAMUKA
1.1 |[MaruutHOE nOJe. DICKTPOMArHUTHAsI 11 1 2 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
WHTYKIHS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
2.1 ||MexaHu4eckue 1 3IeKTpOMarHuTHbIE 9 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
Kose0aHus
2.2 ||MexaHu4ecKue 1 3IeKTPOMarHuTHbIE 5 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 ||OmTHka 10 3 bub6muoreka IIOK https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

OcHOBEI crenuaiabHON TCOpHUU
OTHOCHUTCIBHOCTHU

4

1

bu6mmoteka L{OK https://m.edsoo.ru/7f41c97c
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Ne |[HammeHOBaHHE pa3/iesioB U TEM MPOrPaMMbI KosmyecTBo 9acoB DnekTpoHHbIE (IIU(POBBIE) 0Opa3oBaTEIbHbIE
n/m Bcero|  KonTponbHbIE JlaGopaTopHbIe peCypept
paboThI paboThI

Uroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 ||[DmeMeHTHI KBAHTOBOM ONTHKU bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
4.2 ||Ctpoenue aroma 4 bubnunorexa LIOK https://m.edsoo.ru/7f41c97¢c
4.3 ||AtomHOE SIpO 1 bubnunotexa [IOK https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15
Pazngen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU
5.1 |DneMeHThI aCTPOHOMHH U acTPOUUKH 7 bubnunorexa LIOK https://m.edsoo.ru/7f41c97¢c
HWroro 1o pazaeny 7
Paznen 6. OBOBIIAIOIUIEE IIOBTOPEHUE
6.1 ||OGo0Imaroiee MOBTOPEHUE bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny
PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB IT1O 68 4 6
ITPOT'PAMME
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