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I'.4. MsakumeB. ®usuka: Ontuka. KBanToBas dusuka. YrayOonénnsiii yposens. 11 ki, M.: [Ipoda,
2015r.

YrayOJieHHbIH YPOBEHb

Hacrosiiast pabouast mporpamMma paccunrana Ha 306 gyacos (5 wacos B Hemenmo 10 kmace, 4 vaca B Hemeno 11

KJtace )

1. IL1aHupyemMble pe3yJabTaThl

JIMYHOCTHEIC PE3YJIHTAThI B CdJCDC OTHOIIICHUH O6V‘laIOHII/IXC$1 K ce6e, K CBOCMY 310POBLIO, K TTIO3HAHHWIO ce0s:

OpI/IeHTa]_[I/Iﬂ 06y‘la}0HII/IXCSI Ha JOCTHXKCHHUC JIMYHOTI'O CHACTh, peanmaumo ITO3UTHUBHBIX )KNU3HCHHBIX
HepCHCKTI/IB, WHUIIMAaTHUBHOCTD, eraTI/IBHOCTB, TOTOBHOCTH U CHOCO6HOCTL K J]I/I‘-IHOCTHOMy
CaMOOHpCZICHCHI/IIO, CHOCO6HOCTI) CTaBUTH LICJIIN U CTpOI/ITI) KHN3HCHHBIC I1IJIaHBbI;

TOTOBHOCTH M CIIOCOOHOCTH 00€CTIEYNTh ce0€ M CBOMM OJIM3KUM JOCTOWHYIO )KH3HB B MTPOIIECCEe
CaMOCTOSITENIbHOM, TBOPUECKOU U OTBETCTBEHHOU NIEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH O0YJAIOIINXCS K OTCTaWBaHUIO JIMYHOTO JJOCTOWHCTBA, COOCTBEHHOTO
MHEHWUS, TOTOBHOCTh M CITOCOOHOCTH BBIPa0aThIBATh COOCTBEHHYIO ITO3UIIUIO TI0 OTHOIIICHHUIO K
O6IlIeCTBeHHO'HOJII/ITI/I‘IeCKI/IM CO6BITI/ISIM HpOIHJ'IOFO 1 HACTOALIIECIO HAa OCHOBE OCO3HAHUA U
OCMBICJICHUS] ICTOPHH, TYXOBHBIX IIEHHOCTEH ¥ JOCTM)KCHUI HaIllel CTPaHEbI;

TOTOBHOCTH M CIIOCOOHOCTH O0YJAOIINXCS K CAMOPA3BUTHIO M CAMOBOCIIUTAHHUIO B COOTBETCTBHUH C
00I1e9eI0BeYeCKMMHE [IEHHOCTAMH | UeallaMU TPAXKIaHCKOTr0 00IIeCTBa, MOTPEOHOCTh B PU3UIECKOM
CaMOCOBepHIeHCTBOBaHI/II/I, 3aHATUAX CHOpTI/IBHO'OSHOpOBHTeHBHOﬁ JCATCIBHOCTBIO,

MIPUHATHE U Pealin3alins [ICHHOCTEH 3/I0POBOI0 U 0€30I1aCHOr0 00pasa )KHu3HHU, OepexHOe,
OTBECTCTBCHHOC 1 KOMIICTCHTHOC OTHOIIICHUC K CO6CTBCHHOMy q)HSI/I‘IeCKOMy u HCI/IXOJ’IOFI/I‘IGCKOMY
3JI0POBBIO;

HENPUATHE BPEIHBIX IPUBBIYEK: KypEeHUs, YIIOTPEOIESHUS aJIKOT 011, HAPKOTHUKOB.

JInunocTHEIE PE3YILTATEI B chepe OTHOIIEHUI o0yuaromuxcs Kk Poccnn kak k Pogune (OreuecTBy):

poccuiickas HIEHTUIHOCTh, CIOCOOHOCTh K OCO3HAHHIO POCCUHCKON MIIEHTUYHOCTHU B MOJUKYIBTYPHOM
COLIMYME, YyBCTBO MPUYACTHOCTU K HCTOPHKO-KYJIBTYPHON OOIIHOCTH POCCHHCKOIO HapoJa U cyapoe
Poccun, maTtproT3m, TOTOBHOCTH K ciykeHHI0 OTe4ecTBY, €ro 3aluTe;

YBaXEHUE K CBOEMY HAPOJy, YyBCTBO OTBETCTBEHHOCTH Iiepes POAMHON, ropaocTy 3a CBOM Kpail, CBOXO
Poauny, nmpomnuioe u HacTOsIIee MHOTOHAIIMOHATIFHOTO Hapoaa Poccnn, yBaxkeHHe K TOCy/1apCTBEHHBIM
cumBoIam (rep0, diar, THMH);

(bopMHpOBaHHE YBaXXCHUS K PyCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY s13bIKYy Poccuiickoit @enepanym,
SBJISIFOILEMYCS] OCHOBOW POCCHHCKON MASHTUYHOCTH M TIIABHBIM (PaKTOPOM HAITHOHATBEHOTO
CaMOOMpeIeNIeHUS;

BOCIIUTAHUE YBOKEHUSI K KYJIbTYpE, SI3bIKaM, TPAJULMSAM H 00BIYasiM HapOJ0B, IPOKUBAIOLINX B
Poccuiickoi ®@enepannn.

JIMYHOCTHBIE Pe3yNbTaThl B cepe OTHOIMIEHUH 00yYarommMxcsl K 3aKOHY, TOCYIapCTBY U K

IPAKIAHCKOMY OOIIECTBY:




®  TPaXJAHCTBEHHOCTH, IPAXKJAHCKas MO3UIIUS aKTUBHOTO U OTBETCTBEHHOI'O YJIEHa POCCUHCKOTO
00I1I1eCTBa, 0CO3HAIOIIETO CBOM KOHCTUTYI[MOHHBIC IIPaBa U 00S3aHHOCTH, YBAKAIOIIEr0 3aKOH U
MIPaBOTIOPSIIOK, OCO3HAHHO MPUHUMAFOIIETO TPAAUIIMOHHEIE HAITMOHATLHBIC W O0IIEUCIIOBEUECKHC
TYMaHUCTHYECKUC U IEMOKPATHICCKHE IICHHOCTH, TOTOBOT'O K YYaCTHIO B OOIIIECTBEHHOM KU3HHU;

e TIPU3HAHHUE HEOTUY)KIaeMOCTH OCHOBHEIX IIPaB M CBOOO YEJI0BEKa, KOTOPBIC MIPUHAIICKAT KAKIOMY
OT POXJICHNUS, TOTOBHOCTD K OCYIIECTBICHHIO COOCTBEHHBIX IpaB M cBOOO 0e3 HapyIIeHHUS TIPaB U
CcBOOOJ IPYTHX JUI], TOTOBHOCTH OTCTaMBAaTh COOCTBEHHBIE IPaBa M CBOOOBI YEIOBEKA U TPaKJaHIHA
COTJIACHO OOIIENPHU3HAHHBIM MTPUHIIUIIAM U HOPMaM MEXIYHAPOIHOTO MpaBa U B COOTBETCTBHUHU C
Koncrutynueit Poccuiickoii @denepannu, mpaBoBasi ¥ NOJUTHUECKAS TPAMOTHOCTB;

e  MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAKTHKH, OCHOBAHHOE Ha JTHAJIOTE KYJIBTYp, a TAKXKE PA3TUIHBIX ()OpM OOIIECTBEHHOTO CO3HAHUA,
OCO3HAHHUE CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

®  UHTEpPUOPU3ALHUS LIEHHOCTEN JEMOKPATHH U COLMAIIBHOW COJMIAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY
PETYJIIMPOBAHUIO OTHOLIEHUI B TPYIINE WK COUMAIIBHOW OpraHU3aluu;

® TOTOBHOCTH OOYYAIOIINXCA K KOHCTPYKTUBHOMY YYaCTHIO B TIPUHSATHH PEIICHUH, 3aTParuBaonnx ux
IpaBa ¥ MHTEPECHI, B TOM YHCIIC B Pa3INIHBIX opMax 0OIIEeCTBEHHON caMOOpPTaHU3aITHH,
caMoympaBJeHHs, 00IIECTBEHHO 3HAYNMOMN JEATEIHHOCTH;

® TPUBEPKECHHOCTh UACSIM WHTCPHAI[MOHAIHM3MA, APYKOBI, pABEHCTBA, B3aMOIIOMOIIY HAPOJIOB;
BOCIIMTaHUE YBAXKUTEIBHOIO OTHOUIEHUA K HALIMOHAJIbHOMY JIOCTOUHCTBY JIFOAEH, UX YyBCTBaM,
PENUTHO3HBIM YOCIKICHHSM;

® TOTOBHOCTH OOYYAIOIIUXCS MTPOTHBOCTOSTH UIACOIOTHH SKCTPEMU3Ma, HAIlHOHAIN3Ma, KceHo(hoonH,
KOPPYIUUH, TUCKPUMHUHALIMY 110 COLUATBHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM ITPU3HAKAM U
JIPYTUM HETaTUBHBIM COLIMAJIbHBIM SBJICHUSM.

JIMYHOCTHEIE PE3YILTATEI B C(hEPE OTHOIIEHHI 00YUAIOIMXCS C OKPYIKAIOIIMMU JIFOILMHU:

® HPABCTBEHHOE CO3HAHUE U MOBEIECHHE HAa OCHOBE YCBOCHHUS 0OIIEUEI0BEYECKUX LIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUSI U TIOBEACHUS B IOJUKYJIBTYPHOM MUpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH
JUAJIOT C IPYTHMHU JIIOABMU, TOCTUTaTh B HEM B3aUMONIOHUMAHUS, HAXOIUTh O0IINE eI U
COTPYIHUYATH JJISl UX JIOCTHKCHUS,

® MPHUHATHE TYMaHUCTHYECKHUX IEHHOCTEH, OCOZHAHHOE, YBAXHUTEIBHOE U I0OpOKeNaTeIbHOS
OTHOIIICHHUE K JIPYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PECHUIO;

®  CIIOCOOHOCTH K COTIEPEKUBAHUIO 1 (DOPMHUPOBAHUE ITO3UTUBHOTO OTHOIICHUS K JIFOJISIM, B TOM YHUCIIE K
JMIaM C OTPaHUYEHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbSI M HHBAJIMIaM; OEpeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILICHNE K (PU3NIECKOMY M TICHXOJIOTMYECKOMY 370POBBIO IPYTHX JIFO/ICH, YMEHHUE
OKa3bIBaTh MEPBYIO TIOMOIIIb;

e (QopMupoBaHHE BRIPAKCHHOW B MOBEICHIH HPABCTBEHHOMW ITO3UIIMH, B TOM YHCJIE€ CIIOCOOHOCTH K
CO3HATEeJbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHMS U IIOBEJICHUS HA OCHOBE YCBOCHHUS
00IIeUeNIOBEYECKUX ICHHOCTEH M HPAaBCTBEHHBIX YyBCTB (UECTH, J0JITa, CIPABENIMBOCTH, MUJIOCEPANS
U IpYyKenroons);

® pa3BUTHE KOMIIETCHIIUI COTPYIHUYECTBA CO CBEPCTHUKAMHU, ICTHMHU MJIa IIIIEr0 BO3pacTa, B3POCIbIMU B
o0pa3oBaTeIbHON, OOIECTBEHHO MOJIE3HOH, ydeOHO-HCCIIe0BaTeIbCKON, MPOEKTHOM U JPYTUX BUAAX
JeSITeTbHOCTH.

JINMYHOCTHBIE Pe3yIbTaThl B chepe OTHOMECHUH 00YYAIOIIMXCsI K OKPYKAIOIIEMY MHUPY, dKHBOH IPUPOJIC,

XVJ0KECTBEHHOU KYIbTYpE:

®  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHUIECKOMY TBOPUYECTBY, BIAJICHUE IOCTOBEPHOI HHPOPMAITHEH O TIepETOBBIX
JOCTHIKCHHUAX U OTKPBITUAX MHpOBOﬁ M OT€YeCTBEHHOMN HayKH, 3aMHTCPECOBAHHOCTb B HAYyYHBIX
3HaHUSIX 00 ycTpoiicTBEe MHUpa U O0IIEeCTBa;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, HA IPOTSHKEHUH BCei
JKU3HH; CO3HATENIFHOE OTHOILIEHHE K HETIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHUIO YCTICIIHOM
podeCCUOHATLHON 1 00IIIECTBEHHOH JCSITEILHOCTH,

®  JKOJIOTHYECKAs KyJIbTypa, OepesKHOE OTHOIICHHSI K POTHOM 3eMile, IPUPOJHBIM OorarcTBaM Poccuu u
MHpa; TIOHUMAaHUC BIIUAHUA COMUAIBHO-OKOHOMUNYCCKUX ITPOUECCOB HAa COCTOAHUE HpHpOHHOﬁ u
COLMAJILHOHN CpeJibl, OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKH
PasyMHOT0 IPUPOJIOTIONL30BAHUS, HETEPIIMOE OTHOIIEHHE K ACUCTBHUSM, IPUHOCSIINM BpE.
9KOJIOTU;, TPUOOPETEHHE OMBITA YKOJIOTO-HAIIPABIICHHOM JEATEIbHOCTH;

® SCTETUYECKOE OTHOLICHUS K MUPY, FTOTOBHOCTB K 3CTETUUECKOMY 00yCTpPOHCTBY COOCTBEHHOIO OBITA.



JIMIHOCTHBIE PE3YIbTAThI B cdoepe OTHOIIICHUH 00YYAIOIKXCS K CEMbE Ml POAUTENISAM, B TOM YUCIE

MOJATOTOBKA K CEMEMHOM KU3HU:

OTBETCTBEHHOE OTHOIICHHE K CO3/IAHHIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHSATHS IEHHOCTEH
CEMEHHOM KU3HMU,

TMOJIOKUTEINIbHBIN 00pa3 CeMbH, POJUTENBCTBA (OTIIOBCTBA U MATEPUHCTBA), HHTEPUOPU3ALIUS
TPAAUIIMOHHBIX CEMEUHBIX IEHHOCTEH.

JIMYHOCTHEIE PE3YILTATHI B C(hEpE OTHOIIEHHUS 00YUAIOIIMXCS K TPYAY, B chepe colMaIbHO-

SKOHOMHUYECKHX OTHOIICHNMN

yBayKe€HHE KO BceM (popMam cOOCTBEHHOCTH, TOTOBHOCTb K 3allIUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIN BBIOOpP OyayIel npodeccun Kak MyTh U criocod peann3anui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB;

TOTOBHOCTH O0YYAIOMIMXCS K TPYAOBON MPOGECCHOHAIFHOM AesITENFHOCTH KaK K BO3MOKHOCTH
y9acTHsl B PEIICHUH JINIHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TIPOOIIEM;
MOTPEOHOCTh TPYAUTHCS, YBAXKCHHUE K TPYAY U JIIOJSAM TPYJa, TPYAOBBIM TOCTHKCHHSM,
JI00pOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOLICHUE K Pa3HBIM BUIAaM TPYJOBOU AEATENbHOCTH,
TOTOBHOCTB K CaMOOOCITy>KHBAaHHIO, BKJIF0Uasi 00y4YEeHHUE U BBHITIOJHEHUE JOMAITHUX 00S3aHHOCTEH.
JIMYHOCTHBIEC PE3YNbTaThI B chepe PU3NIECKOro, MCUXOIOTHYECKOT0, COLUAIBHOTO M aKaJIeMUYeCKOT0o

OJsaronony4ust 00y4aroImmxcs:

dusngeckoe, FMOLMOHAILHO-IICUX0JIOTHYECKOE, COLIMAIbHOE OJIaronoryyre 00y4aroluxcs B )KU3HU
00pa3oBaTeIbHON OpraHU3allUHy, OIIyIIeHHE AeTbMU 0€30I1aCHOCTH U IICHXOJIOIHYECKOro KoMdopTa,
WH(POPMAITMOHHON OE€30ITaCHOCTH.

MeTtanpeaMeTHbIe pe3yJibTaThl

PeryistuBuble yHUBepcaabHbIE YUeOHBIE IEHCTBUS

BrInmyckHUK HayuuTCs:

CaMOCTOSITEITLHO OIPEACIIATH 1EH, 33/1aBaTh MapaMeTphl U KPUTEPUH, TTO KOTOPHIM MOYKHO
OTPENIETUTH, YTO 1IE€ITh JOCTUTHYTA;

OIICHUBATH BO3MOXKHBIC TTOCIICICTBUS JOCTHKECHHUS ITOCTABIICHHOM IIE)IH B IEATEILHOCTH, COOCTBEHHOM
JKU3HU 1 KU3HU OKPY’KAIOIINX JIFO/IeH, OCHOBBIBASICh HA COOOPAKEHUAX ITUKUA U MOPAIIH;

CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H B 00pa30BaTeIbHON AEATENHHOCTH 1 )KU3HEHHBIX
CUTYaIUsIX;

OIICHUBATh PECYPCHI, B TOM YHCJIC BpEMS U JIPyrHe HeMaTepHalibHbIC PECypPChl, HEOOXOAUMBIC JIs
JIOCTHKEHHUS TTIOCTABJICHHOW 11EJIH;

BBIOMPATH MyTh JOCTHKCHUS 1ISJH, INITAHUPOBATh PEIICHUE TOCTABJICHHBIX 3aJ1a4, ONITUMU3UPYS
MaTepHaIbHbIC U HEMaTepHUaabHbIC 3aTPAaTHI;

OpraHu30BEIBaThH 3()()EKTUBHEI MMOUCK PECYpCOB, HEOOXOAMMBIX IJIsI JOCTIKEHUS TIOCTABICHHOW 1IN,
COTIOCTABJIATH TOJTYYCHHBIN PE3yNbTaT JIEATEIIbHOCTH C IIOCTABIIEHHOW 3apaHee IElbIo.

[lo3HaBaTebLHBIE VHUBEPCAIBHBIE YUEOHBIE IEWCTBUS

BrInyckHUK HayyuTCs:

UCKaTh U HaXOJUTh 0000IIeHHBIE CITOCOOBI PEIICHUS 3a/1a4, B TOM YHCIIE, OCYIIECTBISATh Pa3BePHYTHIH
WHQOPMAIMOHHBIH MOUCK U CTABUThH Ha €ro OCHOBE HOBbIE (yueOHBIE M TTO3HABATEIIbHEIC) 3a/1a4H;
KPUTUYECKU OLICHUBATh U UHTEPIIPETUPOBATH HHG)OPMALIMIO C Pa3HbIX MO3ULHUHI, paclo3HaBaTh U
(UKCHpPOBaTH MPOTHUBOPEUHS B MH)OPMAIIMOHHBIX HCTOYHUKAX;

HCIIOJIB30BAaTh PA3JIMYHBIE MOJEIBHO-CXEMATHUECKHUE CPEACTBA IS IIPEICTABICHUS CYLECTBEHHBIX
CBsI3€l M OTHOWLICHUH, a TAKXKe MPOTHUBOPEUNH, BBISIBIICHHBIX B HH(OPMALIMOHHBIX HCTOYHUKAX;
HaxOJUTh U NPUBOJIUTH KPUTHUECKUE apIyMEHTHI B OTHOLLICHUU JEHCTBUN U CYKIEHUH APYTOro;
CIIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTHUECKUM 3aMEYaHUSIM B OTHOIIEHHUH COOCTBEHHOTO CY>KICHHUS,
paccMaTpuBaTh WX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJHUTH 32 PAMKH y4e€OHOTO MPEAMETa U OCYLIECTBIATH LIeJICHANPABICHHBIN MTOMCK BO3MOXHOCTEH
JUI IIUPOKOTO MIEPeHoca CPEICTB U CIOCOO0B AEHCTBHUS;

BBICTPanBaTh WHAWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTBIBAsI OTPAHUYCHHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB U PECYPCHBIE OIPAHUUYEHUS;



® MCHATH U YACPKUBATH Pa3HbIC ITO3UINU B MMO3HABATEIIFHOMN JAESATCILHOCTH.
KoMMyHUKaTHBHBIC YHUBEPCAIbHBIE YICOHBIC JICHCTBUS

BrInycKHUK HayduTCs:

®  OCYIIECTBISTH ACIOBYI0 KOMMYHHUKAIIMIO KAK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTenbHON OpraHU3alliy, TaK U 3a e¢ MpeieiaMu), MoAOUPaTh MAPTHEPOB IS ICTIOBOM
KOMMYHUKAIIUU UCXOJIS U3 COOOPAKCHUH Pe3yIbTATUBHOCTH B3aUMOJICHCTBYS, & HE TUYHBIX CUMITaTHH;

®  TIpY OCYIIECTBJICHHUU TPYIIIOBON pabOThI OBITH KaK PYKOBOJIUTENEM, TaK M YWICHOM KOMaH/IbI B Pa3HBIX
porsix (TeHepaTop UAeH, KPUTHK, UCTIOTHUTENh, BRICTYIAIOIHIA, IKCIIEPT U T.1.);

®  KOOPAMHHPOBATH M BBITIOIHATH PabOTY B YCIOBHAX PEANBHOTO, BUPTYaIHHOTO M KOMOMHHPOBAHHOTO
B3aMMOCHUCTBHS,

®  Pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM aJCKBATHBIX (YCTHBIX U
MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

®  pacro3HaBaTh KOHMIMKTOTEHHBIE CUTYalllU U MPEA0TBPAIaTh KOHMIMKTHI 10 UX aKTUBHOU (ha3bl,
BBICTpaMBaTh JICIOBYIO H 00pa30BaTeIbHYI0 KOMMYHUKAIINIO, N30€rast INYHOCTHBIX OIIEHOYHBIX
CYXKICHUH.

[IpeagMeTHBIE pe3ynbTaThI

BhinmyckHHK Ha yriayOJIeHHOM YPOBHE HAYYHUTCS:

e  OOBSCHSITH U aHAIM3UPOBATH POJIb U MECTO (PU3UKH B OPMUPOBAHUN COBPEMEHHOM HAYYHOW KapTUHBI
MHpa, B pPa3BUTUU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKON NEATEIbHOCTH JIHOJEH;

®  XapaKTepU30BaTh B3aMMOCBSI3b MEXKIy (DU3UKOM U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

®  XapaKTEPHU30BaTh CUCTEMHYIO CBSI3b MEXY OCHOBOIIOJIATAIOIIMMHU HAYYHBIMU IIOHATHIMM:
MPOCTPAHCTBO, BpeMsl, MaTepus (BeUIECTBO, T0JIE), ABHKEHHUE, CUIIa, SHEPTHS;

® [IOHMMAaTbh U OOBACHSITH LETOCTHOCTD (PU3UUECKON TEOPUH, PA3TNUaTh IPAHULIEI €€ IPUMEHUMOCTH U
MECTO B PSIy APYTHX (PU3HUECKUX TEOPHIA;

®  BJIAJETh NIPUEMAMM IIOCTPOEHUS TEOPETUYECKUX JT0KA3ATEIbCTB, 4 TAKXKE IIPOrHO3UPOBAHUS
ocobeHHOCTel MpoTeKaHus GUIUUECKUX SBICHUH U MPOIECCOB HA OCHOBE MOJMyYEHHBIX TEOPETUICCKUX
BBIBOJIOB M JIOKA3aTEJIbCTB;

®  CaMOCTOSATENBHO KOHCTPYHUPOBATH 3KCIIEPUMEHTAIIBHBIE YCTAHOBKHY JUISl TPOBEPKHU BBIIBUHYTHIX
TUIIOTE3, PACCUUTHIBATh A0COIOTHYIO U OTHOCUTEIBHYIO TOTPELIHOCTH;

®  CaMOCTOATENIFHO INIAHUPOBATh U MPOBOAUTE (PU3UUECKHE SKCIIEPUMEHTHI;

e  pemaTh IPAKTUKO-OPHEHTUPOBAHHBIE KAUECTBEHHBIE U pacueTHbIe (hU3NYECKUE 3a/1a41 C OTIOPOH Kak
Ha U3BECTHBIE (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH, TaK M HA TEKCTHI C H30BITOYHOM
uHQOpMAaIeH;

e  OOBACHATH TPAHULBI IPUMEHEHNS N3YUEHHBIX (QU3MYIECKUX MOJIEJICH NPH PELICHNH (PU3NIECKUX U
MEXIPEAMETHBIX 33/1a4;

e  BBLIBHUIaTh TUIOTE3bl HA OCHOBE 3HAHMS OCHOBOMONAralOUINX (PU3NUECKUX 3aKOHOMEPHOCTEH 1
3aKOHOB;

®  XapaKTepU30BaTh IN100aNbHbIE IPOOJIEMBI, CTOSIIME IIEPE]] YEIOBEUECTBOM: SHEPI€THUECKUE,
CBIPBEBBIE, IKOJIOTUYECKUE, U POIb (PU3HKH B PELICHUH ITUX MPOOIEM;

®  OOBSCHSITH NPUHIMITEI PA0OTHI H XapaKTEPUCTHKH N3yUYEHHBIX MAlIMH, MPHOOPOB U TEXHUIECKUX
YCTPOMCTB;

e  OOBACHATDH YCIOBUS IPUMEHEHHUS PU3MUECKUX MOJENEH NMPH PelieHnH PU3NUYEeCKHX 3aa4, HAXOAUTh
a/IeKBaTHYIO NPEAJIOKESHHON 3a/1a4e (PU3NUECKYI0 MOJIEIb, pa3peliaTh NpodieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUW, TaK U IIPYU IIOMOIIXA METO/I0B OLIEHKH.

BrInTycKHHK Ha yriIyOJIEHHOM YPOBHE MOTyYUT BO3MOXKHOCTh HAYYHUTHCS:

®  TIPOBEPATH IKCIEPUMEHTAILHBIMU CPEJCTBAMH BBIIBUHYTHIE TUTIOTE3EI, (DOPMYIIUPYS 1Ieb
WCCJICJIOBAHNS, HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIIUX (PU3MUYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

®  OINHWCHIBATH U AaHAJU3UPOBATH IMOTYUCHHYIO B PE3yJIbTAaTE MPOBEICHHBIX (PHU3UUECKUX IKCIIEPUMEHTOB
uHGOPMAIIUIO, ONIPEICIIATH €€ JOCTOBEPHOCTD;

® [IOHUMATh M OOBSICHATH CHCTEMHYIO CBSI3b MEXKTy OCHOBOTIOJIATAOIIIMMH HAYIHBIMU MTOHSATHSIMU:
MIPOCTPAHCTBO, BpeMsI, MaTepHs (BEIIESCTBO, TOJIE), IBIKEHUE, CHJIA, YHEPTHUS;



®  pemaTh SKCIEPUMEHTAIbHBIE, KAUeCTBEHHbIE U KOJIMYECTBEHHBIE 33]]a9/ OJTUMIIHNATHOTO YPOBHS
CIIO)KHOCTH, UCTIONB3YsI (pU3MUecKre 3aKOHBI, a TAK)Ke YPABHEHHUS, CBSA3bIBAIOIINE (PN3UIECKUE
BEJIMYUHBL;

®  AHATM3HUPOBATH I'PAHUIIB TPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIHIA XapaKkTep
(hyHIAMEHTATLHBIX 3aKOHOB ¥ OTPAaHUYEHHOCTh UCIIOIB30BAHUS YaCTHBIX 3aKOHOB;

e (GopMyTUpPOBATh U PEIIATh HOBBIE 33/]a4H, BO3HUKAIOIINE B X0€ YIeOHO-HCCIET0BATENbCKON 1
MPOEKTHOM JIeATEeIbHOCTH;

®  YCOBEpIIEHCTBOBATH MPUOOPHI 1 METOIBI HCCIIEIOBAHNS B COOTBETCTBHH C TIOCTABICHHOW 3a/1auei;

®  WCNOJH30BATh METOBI MATEMATHIECKOTO MOJICIMPOBAHNS, B TOM YHCIIE MTPOCTEHIIINE CTATUCTHIECKIE
METOJIBI 1T 00pabOTKH PE3yIbTATOB IKCIIEPUMEHTA.

2. ComepskaHue y4eOHOI0 nmpeamMera

Yray0neHHbIH ypOBeHb
Du3UKA U ecTeCTBEHHO-HAYYHbIH MeTO NO3HAHHUSA NPHUPOAbI

®usnka — pyHmaMeHTabHas Hayka o mpupoje. Haydnbril MeTo mo3Hanus Mupa. B3anMocBsI3p Mex Iy
(GU3MKON M IPYTUMH €CTECTBEHHBIMU HayKaMH. MeTobl HayYHOT'O UCCIIEA0BaHNs (PU3NUECKUX SBICHUI.
[MorpemHocTy n3MepeHuit Gu3nveckux BeNUIuH. MoieMpoBaHue SBJICHUN U IPOIECCOB MTPUPOABIL.
3aKOHOMEPHOCTD U CITy4aifHOCTh. | paHUIIBI MPUMEHUMOCTH (PU3NIECKOTO 3aKoHa. DU3NYIECKIe TEOPUH U
MPUHIIMI COOTBETCTBUS. Posib 1 MecTo pu3uku B GOPMUPOBAHHN COBPEMEHHOM HAYYHOUW KapTUHBI MHUpPa, B
IIPaKTUYECKON AEATEIbHOCTH Ntojel. Pusuka u Kyromypa.

MexaHnuka

IIpeameT u 3amauu KIaccU4ecKo MexaHuku. KuHemaTnueckue XapakTepUCTHKU MEXaHUYECKOTO ABMKEHHUSI.
Mogenu Tel U IBHKEHHUH. PaBHOYCKOpEHHOE TIPSIMOIMHEHHOE JBM)KEHUE, CBOOOIHOE MaJICHUE. IBHKCHUE
TeNa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY. [IBIKeHNEe TOUKH IO OKPYKHOCTH. [locmynamenvHoe u
spawamenvHoe 0BUIICEHUE MEepPO020 Mmeid.

BzaumogeiictBue Tein. [Ipunuun cynepno3uuuu cuil. MlHepuuaneHas cucteMa oTcyeTa. 3aKOHbI MEXaHUKHU
Herotona. 3akoHsl BcemupHoro Tsrorenus, ['yka, cyxoro Tpenus. J{BrmxeHrne HeOECHBIX TNl U UX
UCKYCCTBEHHBIX CITyTHHUKOB. f81eHus1, Hab100aemvle 8 HeUHePYUAIbHLIX CUCeMax omcyema.

Nmnynbe cumnbl. 3aK0OH U3MEHEHHUS U COXpaHeHHsI UMITyJibca. PaboTa cuiibl. 3aKOH M3MEHEHHSI U COXPaHEHUS
SHEPIUU.

PaBHOBecHe MaTepuanbHOM TOUYKH U TBEPAOrO TEJIA. Y CIOBUS PABHOBECHUS TBEPIOIO TEJIA B HHEPLUAIBHOU
cucrteMme oTcueTa. MOMEHT cuibl. PaBHOBeCHE JKUIKOCTHU U rasa. J|BIKeHNe KUIAKOCTEN U Ta30B. 3aKOH
coxpanenus SHepeuU 8 OUHAMUKE HCUOKOCU U 2a3q.

Mexannueckue KoyieOaHus U BOJIHbL. AMIUIMTY 1A, IEPUO/I, YacToTa, (hazakonebanuil. [Ipespamienus sneprun
HpH KoJIeOaHUAX. Boinyocoennvle konebanus, pe3onanc.

[Nonepevnbie U MPOAOIBHBIE BOJTHBI. JHEprus BoaHbL. HTepdepennus u audpaxius BoJdH. 3BYKOBBIE BOJIHBL.
MouJiekyasipHast (pU3NKa U TEPMOAUHAMHUKA
[Ipenmer u 3amaun MonekynsgpHo-KnHeTHueckoi Teopuu (MKT) u TepMoanHaMuKy.

OxcnepuMeHTanbHbIe foKa3zaTenbeTBa MKT. AGconroTHas TemmnepaTypa Kak Mepa cpeHel KHHETHIeCKOn
SHEPI'UM TEIUIOBOTO JBMKEHUS YacTHI] BelecTBa. Mojienb naeanpHoro rasa. [laBnenue raza. Ca3b Mexay
JIaBJICHHEM U CPEHEN KHHETHUYECKOM SHEPrUel MOCTYyNaTeIbHOI0 TEMIOBOIO ABMKEHUS MOJIEKYH HIEAJIBHOTO
rasa.



Mojens uaeanbHOroO ra3a B TepMoJAMHaAMUKe: ypaBHeHue MenpaeneeBa—KianeiipoHa, BeIpaxkeHue JIis
BHYTpeHHeH sHeprun. 3akoH JlanpToHa. ["a30BbIE 3aKOHBI.

ArperatHble cocTosiHUS BemecTBa. Pa3oBsie epexoasl. [Ipeodpa3oBanue sHeprun B (pa3oBHIX Mepexoaax.
Haceiennrsie u HeHACHILEHHBIE MTaphl. BraxHocTh Bo3ayxa. Moaens cTpoeHus xuakoctei. Ilosepxnocmuoe
Hamsicerue. MoIieIb CTPOSHUS TBEPABIX Tel. Mexanuueckue ceoticmaa meepoulix mel.

Buyrpennss sneprus. Pabora u Terionepenaya kak criocoObl U3MEHEHUS! BHYTpeHHeH 3Hepruu. [lepBriii 3akoH
TEPMOIMHAMUKH. ATMa0aTHBIN MIpoLiecc. Bmopoll 3aKOH mepMOoOUHAMUKU.

[IpeoOpazoBanus suepruu B TerioBbix MammHax. KI1/1 reruioBoit mamunel. [ukn Kapao. Dxonmoruveckue
MPOOJIEMBI TEILIO

DJIeKTPOAMHAMHUKA

[IpeameT u 3a1a4u AMEKTPOAUHAMUKHU. DIEKTPUUECKOE B3aUMOIeHCTBHE. 3aKOH COXPAaHECHUS IEKTPUUECKOTO
3apsana. 3axoH Kymona. HanpsokeHHOCTS M MOTEHIIMAN AJIEKTpOCcTaTHIecKoTo noist. [IpuHInn cynepno3urmm
ANIEKTPUYECKHX Tosel. PazHocTh moTeHmanos. [IpoBOAHUKY 1 AUAIEKTPUKA B DIIEKTPOCTATHYECKOM ITOJIE.
OnekTpuyeckas eMKocTb. KonaeHncaTop. DHeprus 31eKTPUIECKOro MOIsL.

[MocTosiHHbIH dnekTpryeckuii TOK. Dnektpoasrxkymas cuia (3/C). 3akon OMa I NOTHOH AIIeKTPUIECKOH
Heny. DIeKTPUUECKUI TOK B METaJlIax, 3JEKTPOIUTaX, IOIyIPOBOIHUKAX, ra3ax U BakyyMme. [Ina3zma.
Onexkmpoaus. IlomynpoBogHIKOBBIE TIPUOOPBI. C8EpXHPOBOOUMOCTID.

MarunutHoe none. Bektop MarHuTHOW MHAYKUWU. [IprHINI Cynepno3ulMi MarHUTHBIX nojield. MaruutHoe
1oJie MPOBOJHMKA C TOKOM. [leiicTBE MarHUTHOTO MO HA MPOBOIHHUK C TOKOM U IBIKYILYIOCS 3apsDKCHHYTO
gactuily. Cuna Amnepa u cuia Jlopenna.

IloTok BekTOpa MarHUTHON MHIYKIUH. SIBIIEHUE 3JIEKTPOMArHUTHON MHIYKIIUH. 3aKOH 3JIEKTPOMAarHUTHOM
uaaykiuu. OJ1C uHAYKINT B ABIDKYIIUXCS npoBoHuKax. [IpaBmno Jlenmna. SIBnenne caMOMHIYKITHH.
NHayKTUBHOCTB. DHEPrUs ANEKTPOMAarHUTHOTO OJsl. MarHuTHbIE CBOKMCTBA BEILIECTBA.

OnekTpoMarauTHbIe Konebanus. KonebarenpHbIi KOHTYp. CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIeOaHus.
BeIHYyX/1eHHBIE 2J1eKTpOMarHuTHeIe Konebanus. Pezonanc. [lepemennsiii Tok. KonmeHcaTop 1 KaTylka B enu
HepeMeHHOro Toka. [Ipon3BoacTBO, epeaya U MOTpedIeHNE IIEKTPUUECKOM SHEpTUn. Dremenmapnas
meopus mpascgopmamopa.

DIIeKTpOMarHuTHOE ToJie. BuxpeBoe aiekTpudeckoe moje. INeKTpoMarHuTHbIe BOIHBL. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. /[nana3oHbl 3JIeKTPOMAarHUTHBIX U3TYYEHHH U MX TIPAKTHYECKOe TPUMEHEHHE.
HpI/IHHI/IHBI paanuoCBA3U U TCIICBUACHU.

I'eomeTpuyeckas onTuka. I[IpsiMonuHeliHOE pacIpoCTpaHEHUE CBETA B OJTHOPOIHON cpelie. 3aKOHBI OTPAKEHHUS
U nipenomiieHns cBeta. [lonHoe BHyTpeHHee oTpaxkeHne. OnTuiyeckue mpruoOopsl.

BonHogssie cBoiicTBa cBeTa. Ckopocth cBeTa. MuTepdepenuus ceera. Korepentnocts. Jludpaxius ceera.
[Momstpuzanus ceeta. Jucnepcus ceeta. [IpakTrdeckoe mpUMEHEHUE SJIEKTPOMArHUTHBIX W3ITy9ICHUMN.

OcCHOBBI CHEIIHaJIBHOﬁ TCOPUHU OTHOCUTECJIBbHOCTH

MHBapraHTHOCTH MOZyJIsI CKOPOCTH CBETA B BakyyMe. [[puHIIMI OTHOCUTENBHOCTH DHUHIITEHHA.
IIpocmpancmeo u 8pemsa 6 cneyuanbHoU meopuu OMHOCUMENbHOCMU. DHEP2Us U UMNYIbC C80O00HO YACMUYbI.
CBs3b Macchl M SHEPTUH CBOOOTHOM YacTUIBI. DHEPTHsI TOKOSI.

KBanToBasi pusuka. ®usuka aroMa 1 aTOMHOT0 s/Ipa
[IpenMeT u 3a1aun KBAHTOBOU (DU3HKH.

Temnosoe H3JIYyUYCHHC. Pacr[pe):[eneHI/Ie OHEPIruu B CIICKTPE a0COIIOTHO YCPHOTO TEJI1a.



I'umotesa M. ITnanka o kBantax. ®otoaddekt. Onbitel A.I'. Cronerora, 3akoHbl GoTodddexTa. YpaBHeHHe A.
OnHmTeiHa 11 hotodddexra.

®otoH. Onvimut 11.H. Jlebeoesa u C.U. Basunosa. I'ntioresa JI. ae bpoiins o BOJTHOBBIX CBOMCTBaX YaCTHII.
Koprmyckynsipao-BosHOBO# nyanusm. Jugpaxyus snexkmponos. JaBnenue ceera. COOTHOILIEHNE
HeomnpeneneHHoctel I eizendepra.

Mogenu crpoenust atoma. OObsICHEHHE JIMHEHYATOro CIeKTpa BOAOPO/Ia Ha OCHOBE KBAaHTOBBIX MOCTyIaToB H.
bopa. CioHTaHHOE 1 BEIHYXACHHOE U3JIyYeHHE CBETA.

CocraB 1 cTpoeHue aTOMHOTO sipa. M3otomsl. Snepubie cuibl. JleekT Macchl v SHEPTHsI CBA3M Spa.

3aKoH paJlMOAKTUBHOTO pacnana. SlaepHele peakliuy, peakliuu AelIeHNs U cuHTe3a. LlenHas peakuus qeneHus
anep. SlnepHas sHepretuka. TepMoOsIIEpHBIA CUHTES.

OneMeHTapHbIe YacTULBl. DyHIaMEHTANbHBIE B3AUMOACHCTBUS. YcKopumenu 31eMeHmapHuIX 4acmuy.
Ctpoenue BeenenHoii

TIpuMeHNMOCTE 3aKOHOB (DM3UKH TS OOBSICHEHHS TIPHUPOIEI KOCMHYECKHX 00beKTOB. COTHEYHAS CHCTEMA.
3Be311bl M HICTOYHHUKH UX 3Heprun. Kimaccudukanus 38e3a. DBomronus ComHIA U 3BE3I.

I'amakrtuka. [[pyrue ramaktuku. [IpoctpancTBeHHO-BpeMeHHBIE MacITaObl HaOmo1aeMoi BeeneHHOM.
IIpencraBnenue 06 sBomormu Beenennoit. Temnas mamepus u memnasn snepeusi.

IlepeyeHb npaKkTUYECKHUX U JIA0OPATOPHBIX padoT
[IpsiMble u3MepeHUs:

—  U3MepeHHEe MTHOBEHHOM CKOPOCTH C UCIIOIB30BAaHUEM CEKYHAOMEpPa WM KOMIbIOTEpa C JaTUNKAMU;
—  cpaBHeHHE Macc (TI0 B3aMO/ICHCTBHUIO);

—  HU3MEpEeHHue CUJ B MEXaHHKE;

—  H3MEpEeHHUe TEeMIIePaTyphl )KUAKOCTHBIMH U U(PPOBBIMU TEPMOMETPaAMU;

—  OLIEHKa CHJI B3aMMOICUCTBHUS MOJIEKYJT (METOIOM OTpPbIBA KaIelb);

—  HU3MepeHHe TepMOJIMHAMHUYECKHX MapaMeTpoB rasa;

—  u3Mmepenne DJIC UCTOYHMKA TOKA;

—  H3MEpEeHHUEe CHIIbI B3aUMOJEHCTBHS KaTyLIKU C TOKOM U MarHUTa MOMOILBIO 3JIEKTPOHHBIX BECOB;

—  ompejeseHue neproaa oopalieHns ABOHHbIX 3Be3] (IIeYaTHbIE MaTEPHabI).

KocBennrlie HU3MCPCHUA:

—  H3MEpEHHE YCKOPEHUS;

—  U3MEepeHHe YCKOPEHUs CBOOOIHOTO MaIeHHUS;

—  OlpeneseHHe PHEPTUH U UMITYJIbCa TI0 TOPMO3HOMY MyTH;

—  HW3MEpeHHe YIebHOH TeIUIOTHI TUIaBJIeHHS JIb1a;

—  H3MEpeHHUe HaNpsDKEHHOCTH BHXPEBOTO JJIEKTPHUYECKOTo MoJisi (TpH HAONIOEHUN AJIEKTPOMArHUTHON
WHIYKITAN);

—  W3MepeHre BHYTPEHHETO CONPOTUBIICHUS NCTOYHHUKA TOKA;

—  OIpeneseHue MoKa3aTes IpeloMIIeHUs CPeabl;

—  u3MepeHHe (OKYCHOTO PacCTOSIHUS COOMpAOIIeii U pacCeHBarOIIEH JIHH3;

—  OmpeneNieHUE JTUHBI CBETOBOW BOJIHEI;



—  ompeJeleHue UMITYIIbCA ¥ SHEPTUH YaCTHUIIBI TIPY JIBIKEHHN B MATHUTHOM T110Jie (1o (otorpadusim).

HaOmronenune siBieHui:

—  HaOJIOJICHUEC MEXaHUUCCKHUX SIBIICHUH B MHEPIUAIBHBIX U HEMHEPIHATBHBIX CHCTEMAaX OTCUETa;
—  HaOJIoIeHUE BBIHY)KICHHBIX KOICOaHUH U pe30HaHCa;

—  Habmozaenue nuddysuu;

—  HaOJIOICHUE SIBJCHUS DJICKTPOMArHUTHON WHIYKIIUH;

—  HaOJI0IeHUE BOJIHOBBIX CBOMCTB CBeTa: AU(MPAKIIKs, HHTePhEPEHIINS, TOIAPU3AIIHS;

—  HaOJIOZCHHE CIICKTPOB;

—  BeuepHHE HAOIIOICHUS 3Be31, JIYHBI U IUTaHET B TEIECKOI WIIH OHHOKIIb.

HccnenoBanus:

—  HCCIIEIOBAaHME DPABHOYCKOPEHHOTO IBIDKEHHMS C HCIOJIb30BAaHMEM JJIEKTPOHHOIO CEKyHIOMEpa WIH
KOMIIBIOTEPA C JaTIUKAMU;

—  HCCIIEZIOBaHME ABWKCEHUS Tela, OPOILIEHHOI0 TOPU30HTAIbHO;

—  HCCIIeZIOBaHME IICHTPAIBHOTO yaapa;

—  HCCIIeIOBaHME KaueHUsI HUIMHIPA M0 HAKIIOHHOW TIOCKOCTH;

—  HCCIIeZIOBaHME JBIKCHHUSI OPOYHOBCKOH yacTusl (1o Tpekam [leppena);

—  HCCIIeZIOBaHHE M30IPOIIECCOB;

—  HCCIIeIOBaHHME M30XOPHOTO MPOIIecca U OLEHKa a0COIOTHOTO HYJIS;

—  HCCIIeZIOBaHHUE OCTHIBAHHS BOJIBL;

—  HCCIIeZIOBaHME 3aBUCHMOCTH HANPSHKCHHUS HA TIOTI0CAaX UCTOYHUKA TOKA OT CHIIBI TOKA B IICTIH;

—  HCCIIEIOBaHME 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUKy OT HANpsDKEHUS Ha Hel;

—  HCCIIeIOBaHME HarpeBaHHs BOJbI HarpeBaTeseM HeOObIIOW MOITHOCTH;

—  HCCIICOBaHME SIBJICHUS JIEKTPOMArHUTHON MHIYKLIUHY;

—  HCCIIEOBaHME 3aBUCHMOCTH yIjla MPEJIOMIICHHS OT YIJia MaJeHus;

—  HCCIICZIOBaHME 3aBHCUMOCTH PACCTOSIHMS OT JIMH3bI A0 W300paKeHHs OT PACCTOSHMA OT JMH3bI 10
peaMeTa;

—  HCCIICOBaHME CIIEKTPa BOAOPOAA;

—  HCCIICZOBaHME JBWKCHUS IBOMHBIX 3Be3] (110 MeYaTHBIM MaTepraliam).

HpOBepKa THUIIOTE3 (B TOM YHCJIC UMCIOTCA HeBepHLIC)Z

—  TIpH ABWXKEHHW OpycKa M0 HAKIOHHOW IJIOCKOCTH BPEMsI TIEPEMENICHUS Ha OMPEHEICHHOE PACCTOSHHUS
TeM Ooubliie, ueM 0oJibllie Macca OpycKa;

—  TIpH ABWKEHHUH OpyCKa IO HAKJIOHHOH MIIOCKOCTH CKOPOCTH MPSIMO MPOITOPIIMOHATBHA Ty TH;

—  IIpH 3aTyXaHWM KoJieOaHWH aMIUTUTYla 00paTHO NMPOTOPIOHATIFHA BPEMEHH;

—  KBaZpaT CpeaHEro TIepeMEIleHrss OpPOYHOBCKOHW YaCTHIBI MPSIMO TMPOMOPIHOHAIEH BPEMEHH
HaOmoaenus (1o Tpekam lleppena);

— CKOpPOCTb OCTBIBAHHA BOJbI JIMHEWHO 3aBUCHUT OT BPEMCHU OCTBIBAHUA,

—  HamnpsHKeHHE TIPU TOCIEAOBATEIbHOM BKJIIOUCHHH JIAMIIOYKH W PE3UCTOpa HE PaBHO CyMMe
HAMPsHKEHUH Ha JTAMITOYKE W PE3UCTOPE;

- YroJ OpeIoMIICHUA MPAMO NPONOPLHUOHAJICH YIIY IMaJACHUA;



- IIpHU IJIOTHOM CJIOKEHUHU OBYX JIMH3 OIITUYCCKUE CUJIBI CKIIAAbIBAKOTCS,

KoncTpynposanmne TeXHU4ECKUX YCTPOMUCTB:

—  KOHCTPYHMPOBaHHUE HAKJIOHHOMU IJIOCKOCTHU ¢ 3agaHHbIM KIT/I;

—  KOHCTPYHMPOBAHUE PHIYAKHBIX BECOB;

—  KOHCTPYHMPOBaHHWE HAKJIIOHHOM IIOCKOCTH, 110 KOTOPOM OPYCOK JIBUKETCS C 33IaHHBIM YCKOPEHHUEM;
—  KOHCTPYHMPOBAHHUE AJICKTPOABUTATEIIS;

—  KOHCTpPYHUPOBaHHUE TpaHCHOpPMATOPa;

- KOHCTPYHUPOBAHUC MOJICJIN TCIICCKOIIa W MUKPOCKOIIA.

3. TemaTnueckoe NJIAHUPOBAHHUE

10 xaacc. (170 yaca, 5 yacoB B He/IeJ1I0)

@Du3uKa Kak HayKa. MeToabl HAy4YHOT0 MO3HAHUS NPUPOALL. (24)
Ousuka — QyHIaMeHTaIbHAS HayKa o pupoje. HayuHbie MeTObI MO3HAHUS OKPYKAIOIETO
Mupa. Pons 3xciepuMeHTa U TeOpuH B TIpoIiecce TO3HAHUS IPUPOIsl. MoienupoBaHue SBIEHHH 1 00BEKTOB
npuposel. Hayunsie runoressl. Ponbs MaTemaTrky B prsuke. Ouzndeckuie 3aKOHBI U
TCOPHH, I'PaHUIbI UX TIPUMECHUMOCTHU. HpI/IHHI/IH cooTBeTcTBUS. DU3nueckas KapTuHa Mupa.

Mexannka (61 )
MexaHudueckoe JABMKCHHE U €I'0 OTHOCUTCIIBHOCTbD. CrocoObI onMcanus MEXaHHYECKOTO
JBWKEHMsI. MaTepuanbHas ToUKa Kak npumMep ¢pusndeckoit moaenu. [lepemenienue, CKOpoCTh, yCKOPEHUE.
VYpaBHEHH MPSIMOIMHENHOTO PABHOMEPHOTO ¥ paBHOYCKOPEHHOT' O ABKEHU. [IBIKEHHE IO OKPY>KHOCTH C
MTOCTOSTHHOM 10 MOJYJII0 CKOPOCTBIO. LIeHTpOCTpeMHUTENBHOE YCKOPEHHUE.

[IpuHuun cyneprno3uuy cui. 3aKoHbI TMHAMUKU HbI0OTOHA M IpaHUIIBl UX TPUMEHUMOCTH.
WNuepumnanbuble cucteMsl oTcuera. [Tpuniun otHocutensHocT [anues. [IpoctpancTBo U BpeMs B
KJIACCHYECKOM MEXaHHKE.

Cunbl TSHKECTH, YIPYTOCTH, TpEeHUs. 3aKOH BCEMUPHOTO TAroteHus. 3akoHsl Kermiepa. Bec u
HEBECOMOCTb. 3aKOHBI COXPaHEHHUsI UMITYJIbCa U MEXaHH4eCKOH 3Hepruu. Vcrnonp30BaHue 3aKOHOB MEXaHUKU
IUTs OOBSCHEHMS ABWKEHUS HEOECHBIX TEJ U JUIA Pa3BUTHSI KOCMHUUYECKHX HCCIIEIOBAHHUM.

MoMeHT cuiibl. Y CJI0BUSI paBHOBECHSI TBEPAOTO TENA.

JdeMoHcTpauuu

3aBHCUMOCTb TPACKTOPHHU JABWKEHUS Teja OT BBIOOPA CHCTEMBI OTCUETA.
[Tagenue Ten B BO3AyXe U B BaKyyMe.

SIBnenne nHepLUM.

WNuepTHOCTH TEN.

CpaBHeHHE Macc, B3aMOJEHCTBYIOIINX TET.

Bropoii 3akon HeroTona.

W3mepenue cui.

CrnoxeHue cui.

B3aumoneiictBue tel.

HesecomocTs 1 ieperpyska.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT JiehOpMaLny.

Cusl TpeHus.

Buasl paBHOBECHS TEIL.

VYcnoBus paBHOBECHS TEI.

PeakTuBHOE IBIKEHUE.

M3meHenune sHEpPTUU Te IPU COBEPIIEHUHN PabOTHI.

[lepexox moTeHUMANBEHOW SHEPTHUH B KWHETUYECKYIO U 00paTHO.

JlaGopaTopHble padoThI
1. 3ydeHune paBHOYCKOPEHHOTO JIBUKCHHS.
2. JIBWKEHHUE Tela 10 OKPYKHOCTH O] IEHCTBUEM CHIT YIIPYTOCTH U TSHKECTH.
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3. M3yueHne 3aKOHA COXpAaHEHHUS MEXaHMIECKOW dHEPTHUH.
Mouaexyasipaas pusuka. Tepmogunamuka. (394)

AToMHCTHYECKasi THTIOTE3a CTPOCHHUS BEIIECTBA U €€ DKCIIEPUMEHTAIbHBIE JOKa3aTeIhCTRA.

Monenb uaeallbHOrO ra3a. AOCOMIOTHAs TeMIieparypa. TeMreparypa Kak Mepa CpeHeH KHHETUIeCKOH SHePTruu
TEIJIOBOTO BIKEHUS YacTHIl. CBs3b MEXY HaBICHUEM UJICATHHOTO ra3a U CpelHeld KUHETUUECKON dHeprueit
TETUIOBOTO JIBIKEHHS €r0 MOJIEKYJI.

YpaBHEHHE COCTOSHUSI UieaIbHOTO Ta3a. M3omporiecchl. I paHuIlbl MPUMEHUMOCTH MOJEIN
uaeanbHoro raza. Mojnens crpoeHus xxunkocre. [lopepxHoctHoe HaTsbKeHUe. HackleHHbIe U HeHACHIIIICHHBIC
napsl. BiaxxaocTs Bo3myxa. Mojaens cTpoeHus TBepAbIX Teln. MexaHu4eckne CBOMCTBA TBEPABIX Tel. [ledexTs
KPUCTAJUTMYECKON pemieTKH. VI3SMeHEeHNs arperaTHbIX COCTOSHUI BemlecTBa. BHyTpeHHssI 3HEPTHSA U CTIOCOOBI
ee u3Mmenenus. [lepBoIit 3aK0H TepMOIUHAMUKH. PacueT KoIn4yecTBa TEIUIOTHI MPU U3MEHEHUHU arperaTHOro
COCTOSTHUSI BellleCTBa. ArabaTHbIHN mpoiiecc. BTopoii 3aKk0H TEPMOAMHAMUKH U €T0 CTATUCTHYCCKOS
ucronkoBanue. [IpuHIMIEl neficTBrs TemioBsIx MammH. KI1J] TeroBoit MmamwHbL [1po0ieMbl SHEPTeTHKA 1
OXpaHa OKpY’KaroIleH cpeabl.

JdemoHcTpanuu

Mexaanyeckasi MOAETs> OPOYHOBCKOTO JABIDKEHUS.
Mogens onbita LTepHa.
W3Menenune naBieHns ra3a ¢ ©3MEHEHHEM TEMIIEPaTyphI IIPH MMOCTOSTHHOM 00bhEeMe.
N3menenune o0beMa raza ¢ I3MEHEHHEM TeMIIepaTyphl IPH TTOCTOSTHHOM JIaBJICHUU.
H3menenne o6bemMa ra3a ¢ I3MEHEHHEM JIaBJICHUS TP IOCTOSIHHOM TeMIeparype.
Kunenne BOJBI ITPU MOHWKEHHOM JAaBJICHHUU.
IlcuxpoMeTp U TUrpoMeTp.
SIBnenue MMOBCPXHOCTHOI'O HATAXKCHUA KUIKOCTH.
Kpucrannnueckre u aMopQHbIe Tena.
O0BbeMHBIE MOJIETH CTPOSHHS KPHUCTAIIIOB.
Mopnenu 1edeKTOB KPUCTAIUTHYECKUX PEIIETOK.
N3menenue TeMmepatypsl Bo3ayxa MpHu aIdadaTHOM CXKaTUU U PaCIINPEHHH.
Mogenu TemIoBbIX ABUraTeieil.

JlaGopaTopHbIe paGoThI

4. OnsiTHas poBepka 3akoHa I eii-JIroccaka.
5. U3mepeHne Moayssl yIpyrocTH pe3HHBbI.

OuexkTpoauHamMuka (524)

DJIEKTPOCTATHKA.
OJeMeHTapHbIHM NEeKTpUUeCKUil 3apsij. 3aKOH COXPaHEHUs IEKTPUUECKOro 3apsaaa. 3aKOH
Kynona. HanpspkeHHOCTB aneKkTpryeckoro moiis. [IpuHimn cynepno3unuu snexkTpuueckux nonei. [lotenmnman
AIEKTPUUECKOro Nois. [IoTeHMaNIbHOCTh AIEKTPOCTaTHUECKOro nost. PasHocTs nmoteHnmanos. Hanpsokerne.
CBs13p HaNPSKEHUS C HANPSKEHHOCTHIO 3JIEKTpHUYecKoro nojs. [[poOBOAHUKH B 3IEKTPUIECKOM TOJIE.
Onexrpuueckas eMkocTs. Konnencarop. JAU3NEeKTPUKU B 2JIEKTPUUECKOM T10JI€. DHEPrusl AMEKTPUUECKOTO MOJIS.

3aKOHDBI MOCTOSTHHOT'O TOKA .
Onextpuyeckuii Tok. [locieoBarenbHOE U MapajuIeIbHOE COSAMHEHNE TIPOBOHUKOB. PaboTa U MOIIIHOCTH
Toka. Dnekrpoasrkytias cuna (3/[C). 3akon Oma 1St MOTHOM AIEKTPUIECKOH eIy,

DJIeKTPUYeCKHUI TOK B Pa3JIMYHbIX cpeax.
OJeKTpUUECKUM TOK B METaJlIaxX, MMEKTPOJINTAX, Fa3ax U BaKyyMe. 3aKoH aiekTponusa. [lna3ma.
HonynpoBoguuku. CoGCTBeHHAs M MPUMECHAs! TPOBOJMMOCTHU TOIYIIPOBOAHUKOB. 110IynpOBOIHUKOBBIH JHOA.
[TomynpoBOAHUKOBBIE IPUOOPHI.

JeMoHcTpanun
DNEeKTPOMETP.
IIpOBOJTHUKH B 3JIEKTPUYECKOM MOJIE.
JIMdIIEKTPUKH B 3IEKTPUYECKOM TIOJIE.
Konnencaropsr.
DHeprus 3apsLKeHHOT0 KOHASHCATOopa.
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DIIeKTPOU3MEPUTEITBHBIC TTPHOOPHI.

3aBHUCHMOCTbH YAETHFHOTO COMPOTUBICHHUS METAIJIOB OT TEMIEPaTyPHI.
3aBUCHMOCTb YACIHHOTO COTMPOTUBIICHHUS MOTYTPOBOIHIKOB OT TEMIIEPATYPhI U OCBEIICHHSL.
CobcTBeHHas ¥ MPUMECHAS TPOBOINMOCTD MOTYTIPOBOIHHUKOB.
TlomynpoBOAHUKOBBIN O,

Tpansucrop.

TepModrIeKTPOHHAS SMUCCHSL.

DNeKTPOHHO-ITyYeBas TpyoOKa.

SIBrieHME AIIEKTPOIIN3A.

DNEeKTPUYECKUN pa3psij B rase.

JlroMuHECLIEHTHAS JTaMIIa.

JlaGopaTopHblie padoThI
6.13yueHue nocne0BaTeIbHOTO U MapajuIeIbHOTO COSTMHEHUN TPOBOTHUKOB.
7. U3mepernne D/1C 1 BHYTPEHHETO CONPOTHBIICHHUS ICTOYHHKA TOKA.

8. Ompexaenexue 3apsaa IEKTPOHA.

JlaGopaTopHbiii npakTHkyMm (10 1)

Hrororoe nostropenue (6 1)

11 kaacc.

(136 uacos, 4 yaca B HemeTI0)
MarnautHoe noJie (74)
Wnaykuusa marautHOTO mofist. [IpuHIMN cynepno3unyn MarHuTHeIX rosiet. Cuna Ammepa.
Cuna Jlopenta. DnexTponsmepuTenbHble MPUOOPEl. MarHUTHBIE CBOWCTBA BEIIECTBA.

MarHuTHBIH NOTOK. 3aKOH 3JIeKTpoMaraHuTHoU nHAykuuu dapazaes. Buxpepoe anektpuueckoe nose. Ilpasuno
Jlenna. Camounaykius. THIyKTUBHOCTb. DHEPIHsl MATHUTHOTO HOJISL.

DJIeKTPOMArHUTHAsA MHAYKIUS (74)

MarsuTHbIN TOTOK. 3aKOH 3JIeKTpoMarauTHoi nHayknun dapazaes. BuxpeBoe anektpudeckoe nose. [IpaBmio
Jlenma. Camonsykiust. UHAYKTUBHOCTD. DHEPTUsl MATHUTHOTO TIOJIS. DIIEKTPOU3MEPHUTEIbHBIC IPUOOPHI.
DIIeKTPOMarHuTHOE TI0JIE.

JdemoHcTpanun

MarautHoe B3aMMOAEHCTBUE TOKOB.

OTKIOHEHNE QJICKTPOHHOI'O ITyYKa MarHuTHBIM I10JIEM.

MarHuTHbI€ CBOMCTBA BELIECTBA.

MaruuTtHas 3anuch 3ByKa.

3aBucumocTs DJC HHAYKINU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO MOTOKA.

3aBHCHUMOCTH 321(: CaMOMHAYKIHHU OT CKOPOCTHU U3SMEHCHH CUJIbI TOKAa 1 UHAYKTUBHOCTHU ITPOBOJHHKA.
JlabopaTopHbIe paGoThI

9. Habnronenue aecTBUS MarHUTHOTO MOJISI HA TOK.

10. M3y4yenne sBJICHUS HNEKTPOMATHUTHON HHIYKIIHUH.
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Kosieoanust u BoaHbI (324)

Mexannyeckue KoneOaHus. AMIUIMTYJa, IEpUoJ], 4acToTa, (haza KojaeOaHul. Y paBHEHHE
rapMoHu4ecKux KoneOanuid. CBOOOHbIE U BEIHYKICHHBIE KonebaHus. Pe3onanc. ABTokoneOaHms.

KonebarenbHb1il KOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIEC KOieOaHust. BEIHY K /I€HHBIE DIIEKTPOMAarHUTHBIE

KoJIeOaHus. HepCMCHHLIﬁ TOK. HeﬁCTBwaHe 3HAYCHUA CHUJIbI TOKA U HAIIPSIKCHUL. KOHHGHC&TOp 1 KaTylIKa B

I TIEPEMEHHOT0 TOKa. AKTHBHOE COTIPOTUBJICHHUE. DIIEKTPUIECKUN pe3oHaHc. TpaHchopmarop.
IIpon3BoACTBO, ITepeaada U NOTPEOIICHNE MICKTPUUECKON YPHEPTHH.

Mexanudeckue BosiHbI. [lonepeynnie ¥ Npo0JibHbIE BOJHBI. J[JIMHA BOJIHBL. Y paBHEHUE TAPMOHUYECKOMN
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJH: OTPaXCHHE, PEJIOMIICHUE, nHTepdepeHms, audpakius. 3ByKOBbIC

BOJIHEI.

SHGKTPOMaFHI/ITHOC II0JIC. BI/IXpCBOC QJICKTPUYCCKOC I10JIC. CKOpOCTL SJICKTPOMArHUTHBIX BOJIH.

CsolicTBa OJICKTPOMArdHuTHBIX BOJIH. HpI/IHI_II/IHH paauoCBA3U U TCIICBUICHUSA.

JemoHcTpanuun
CBoOonHbIe KONIeOaHHs TPy3a Ha HUTH U Ha TIPYKHUHE.
3anuch KonedaTeIbHOTO IBUKCHUSI.
BoIHyXIeHHBIC KOJICOaHUS.
Pe3onanc.
ABTOKOJICOaHMSI.
[MonepevHbie U MPOAONBHBIC BOJTHEI.
OTpakeHue U MPETOMIICHUE BOJTH.
Judpaxuyst u nHTEpdEpEHIHS BOIH.
UacTora konebaHuii U BEICOTA TOHA 3BYKa.
CB0OO/THBIC 3JICKTPOMATrHUTHBIC KOJICOAHUSI.
OcuusutorpaMmma nepeMEeHHOT0 TOKA.
KonneHcarop B 1ienu NepeMeHHOT0 TOKa.
Karymika B 1ienu nepeMeHHOro TOKa.
Pe3oHaHc B mocie10BaTeIbHON 1SN MEPEeMEHHOTO TOKA.
CrnoxeHne rapMOHUYECKUX KOJeOaHMI.
['enepartop nepeMeHHOT0 TOKA.
Tpanchopmatop.
W3nyyeHune u npuem 3JIeKTPOMAarHUTHBIX BOJTH.

OTpameHHe 1 MIPEIIOMIICHUEC SJICKTPOMArdUTHBIX BOJIH.

Wnrepdepennus u audpakius 3IeKTPOMArHUTHBIX BOJIH.
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[onsipuzarust 31€KTpOMarHUTHBIX BOJIH.
Mopayssiuys 1 JeTEeKTUPOBAHUE BHICOKOYACTOTHBIX 3JIEKTPOMAarHUTHBIX KONeOaHuil.
JleTeKTOpHBIN pagoNPHEMHUK.

JlaGopaTopHblie padoThl

11.M3mepenne yCcKOpeHHs CBOOOIHOTO MaJICHUS ¢ TTOMOIIIBIO MasTHUKA
Onrtuka(314)

CBeT Kak deKkTpoMarauTHas BosrHa. CkopocTh cBeTa. UHTepdepen s ceta. KorepentHocts. Judpakius
cBeta. [ludppakunonnas pemetka. [lonspuzaius cBeta. 3aKOHBI OTPAXKCHUS U

npenomiieHus cBeTa. [lonHoe BHyTpeHHee oTpaxkeHue. Jlucnepcust cBeTa. Pa3inndHbie BUIBI AIEKTPOMAarHUTHBIX
W3ITYyYCHHI, UX CBOMCTBA U MPAaKTUYCCKHUE MpUMeHeHUs. DopMyiia TOHKOH TUH3bL. ONTHYECKUE TPUOOPEHI.
Pazpemraromiast crrocoOHOCTh ONMITHIECKUX TIPHOOPOB.

IloctynaTel cenuanbHON TEOPUH OTHOCUTEIBHOCTH DMHIITeHA. [IpocTpaHCcTBO U Bpems B

CHeIMaIbHON TeOpHH OTHOCUTENbHOCTH. [lonHas sHeprusa. DHeprus nokos. PenstuBucrckuil ummynisc. CBs3b
MIOJIHOW SHEPIHUH € UMITYJIbCOM M MacCOM Tela.

JdeMoHcTpanuu

WuTepdhepennns creta.

Hudpakums ceera.

IlonmHOE BHYTpEeHHEE OTpaKEHUE CBETA.

IlomyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4eHue crekTpa ¢ HOMOLIBbIO JUPPAKIHOHHOHN PELIETKH.
ITonsipu3anus ceera.

CrieKTpoCKoIl.

®dotoamnmnapar.

[IpoekunoHHbIN annapar.

Mukpockorr.

Jlyna

Teneckon

JlabopaTopHbie padoThI

12. I3mepenue mokazartens MpeoMIIeHHUS CTEKIa.

13. Onpenenenre ONTHYECKOH CHITBI U (POKYCHOTO PACCTOSHHS COOMPAIOILEH JTMH3EI.
14. N3mepeHue JUIMHBI CBETOBOM BOJHBL.

15. Habmonenue uarepdepeHiim u audpakinuy CBeTa.
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KBanroBasi pusuka (324)
l'unore3a M.I1nanka o kBantax. ®oroaddexrt. Onpitel A.I'.CroneroBa. YpaBHeHue
A.Dinmreiina i porospdexra. @oton. Onbitel [1.H.JIebenesa n C.M.Basumnosa.

[Inanerapnas mogens aroma. KBantoBele noctynatel bopa u nuneluateie criektpsel. ['unoresa ne bpoitng o
BOJTHOBBIX CBOMcTBax yactui. Judpakuus snekrpoHoB. CooTHoILIeHHE HeonpeneneHHocTel [ eizendepra.
CrioHTaHHOE 1 BHIHYKIIEHHOE U3Ty4eHne cBeTa. Jlasepsl.

Mogenu CTPOCHUA aTOMHOTI'O spa. HﬂepHme CHIJIBI. HyKJ’IOHHaH MOZCIb dapa. 3Hepr1/1;1 CBs3U

sapa. Snepueie cnekTpsl. Snepusie peakiuu. LlenHas peakius aeneHus saep. SAnepHas 3HepreTHKA.
Tepmosinepusiii cuntes. PaqnoaktuBHOCTE. Jlo3uMeTpusi. 3aKOoH paAroakTUBHOTO pacnaga. CTaTUCTUYECKUIA
XapakTep MPOIEeCCOB B MUKPOMHpE. DIIeMeHTapHbIe YacTHIbl. DyH/IaMeHTaIbHbIE B3aUMOICHCTBIS. 3aKOHBI
COXpaHEHHUs B MUKPOMHUDE.

JdemoHcTpauuu

dotorddexr.

JIuneiyaTsle CIEKTPBI U3IIyYEHHUS.

Jlazep.

CueT4YnK HOHM3UPYIOIKX YaCTHII.

Kamepa Bunbscona.

dotorpaduu TPEKOB 3apsKEHHBIX YACTHII.
JlaGopaTopHbIe paGoThI
16. HabOmoneHne TUHEHYATHIX CIIEKTPOB.
17. 3ydeHne TPEKOB 3apsKEHHBIX YACTHII
3Havenune GU3NKM 119 MOHUMAHUS MUPA U PA3BUTHUS MPOU3BOAUTEIbHBIX CHJI ( 2 )

Enunas ¢pmsnueckas kaptuHa mupa. OyHmamMeHTaIbHbIE B3auMoieicTBrsl. DU3NKa U HAyYHO-TEXHHYECKas
peBotonusa. Pu3MKa U KyJIbTypa.

Ctpoenne Beenennoii (124)
ConreuHast cuctema. 3Be3/Ibl M HICTOYHUKH MX 3Heprun. COBpeMEHHBIE TIPEICTABICHHS O

npoucxoxieHny u 3Bosonnu Comaia u 38e31. Hamma INanaktuka. Jlpyrue ramaktuku. [IpocTpancTBeHHBIC
Macmta0bl Habmromaemoit Beenennoi. [IpuMeHIMOCTD 3aKOHOB (DU3UKH 11 OOBSICHEHUS TIPUPOIBI
KOCMHYECKHX 00BEKTOB. «KpacHoe cMemieHne» B ClieKTpax rajakTuk. COBpeMEHHBIE B3Il HA CTPOCHUE U
3BOIIONHIO BecelneHHon.

JdeMoHcTpanuu

1. ®otorpaduu ComnHla ¢ MATHAMH U IPOTyOepaHLaMH.
2. ®otorpaduu 3Be3AHBIX CKOIUIEHUH U T'a30IbUIEBBIX TYMAHHOCTEH.
3. ®oTorpadun rajakTUK.

Oo6o6maromniee mopropenue (13 )
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