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1. MACHOPT PABOYEM IMPOT'PAMMBI YUEBHOM JUCHUNJIAHBI
OU3UKA

1.1.  Oo6aacTb NpUMeHEHHUsI MPOrPpaMMbl Y4eOHOM TN CHUILTHHbI
PabGouass mporpamma y4yeOHON IUCHMIUIMHBI (Jajiee — paboyas IporpaMmma)
SBJISIETCS YACTHIO OCBOEHUS MMPOTPAMM MOTOTOBKH KBATHM(PUIIUPOBAHHBIX Pab0OYUX,
ciyxanux (nanee — [IIIKPC) B coorBerctBuu ¢ 'OC CIIO JIHP no mpodeccun
15.01.05 Cpapmuk (py4HON U YACTUYHO MEXAHU3UPOBAHHOM CBAPKH (HAILJIABKH))

1.2.0ern wm 3amaum  y4yeOHOH AUCHMIUVIMHBI - TpeOOBaHUA K

pe3yJibTaTaM OCBOCHUSA Y4eOHOM AUCIHUIIIUHBI

Conepxanue mnporpamMmbl «Du3nka» HaANpaBI€HO Ha JIOCTUKEHHE
CJICIYIOIINX LETICH:

* OCBOCHME 3HaHMM O (QyHAAMEHTaNbHBIX (U3NYECKUX 3aKOHaX U
IOPUHLIAIIAX, JIEKAIIMX B OCHOBE COBPEMEHHOW (U3NYECKOM KapTHUHBI MHpA;
HanOoJiee BaXKHBIX OTKPBITHSX B 00JIaCTH (PU3HMKH, OKA3aBIIMX OIMpPEACIISIONIee
BIIMSIHUE HA PA3BUTHE TEXHUKH W TEXHOJIOTMW; METOJAX HAYyYHOrO IO3HAHUSA
PUPO/IBI;

* OBJIQJICHUE YMEHHUSMHU MPOBOJIUTH HAONIONCHUS, IUIAHUPOBATh W
BBITIOJIHATD SKCIIEPUMEHTBI, BBIJIBUTAaTh TMIOTE3bl U CTPOUTH MOJEINIH, PUMEHSThH
MOJIyYeHHBIC 3HAaHUS O (PU3MKe ISl OOBSICHEHHS PAa3HOOOPA3HBIX (PUIUUYECKUX
SIBJICHUI U CBOMCTB BEIIIECTB; MPAKTUYECKOTO UCTIOJIb30BAHUS (PU3NMUECKUX 3HAHUIA;
OLICHMBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HUH(pOpMaLUK;

* pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYaJbHbIX U
TBOPUYECKUX CIIOCOOHOCTEM B Mpoliecce NPUOOPETEHMS 3HAHUM U yMEHUH 110 (hU3UKe
C UCIIOJIb30BAHUEM pPAa3JIMYHBIX HCTOYHUKOB HMH(POPMALMA H COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

* BOCIUTaHUE YOEKJIECHHOCTH B BO3MOXXHOCTH TIO3HAHUSA 3aKOHOB
IPUPOJIbI; UCTIOIB30BAHUS JOCTHXKEHUN (PU3MKHM Ha OJ1aro pa3BUTHUS YEJIOBEUECKON
UMBUJIM3ALMKM; HEOOXOAUMOCTH COTPYAHMYECTBA B TMPOIECCE COBMECTHOIO
BBITIOJIHEHUS 3a/1a4, YBAXXUTEJIBHOIO OTHOLICHWS K MHEHHIO OIIOHEHTAa IMpHU
0o0CYyXIeHUH Tpo0JIeM €CTECTBEHHOHAYYHOTO COJAEpKaHUs; TOTOBHOCTH K
MOPaJIbHO-3TUYECKOM OLEHKE HCIIOIb30BAHUS HAYYHBIX JIOCTHKEHHM, 4yBCTBa
OTBETCTBEHHOCTH 32 3aIIUTy OKPYKAIOLIEH CpEbl;

* UCIOJB30BaHUE TNPUOOPETEHHBIX 3HAHUN W YMEHUW IJs pelIeHUs
OPaKTUYECKUX 3a7ad [OBCEJAHEBHOM JKM3HHM, oOecrieueHus 0e30MacHOCTH
COOCTBEHHOM  HU3HM, PAIMOHAIBHOTO MPHUPOJONOIB30BAHUS M  OXPaHbI
OKPY’KarOLIEN CpeAbl U BO3MOKHOCTSIMU NMPUMEHEHUS 3HAHUU [IPU PELICHUU 3aa4,
BO3ZHMKAIOIIMX B TOCIEAyONIE npodecCuoHaIbHOM eITeTbHOCTH.



JIn4HOCTHBIE pe3yJIbTaThl:

— YYBCTBO I'OPJAOCTH U YBAXKEHUS K UCTOPUHU U JOCTUKEHUAM (PU3HUECKOM
HayKH; GU3NYECKU TPAMOTHOE MOBEICHUE B MPOPECCHOHATBHON ACSITENTFHOCTU U B
OBITY TIpH 0OpaIIeHUU ¢ MPUOOpPaMH U YCTPOICTBAMU;

— TOTOBHOCTh K IHPOAODKEHHIO OOpa3oBaHMsT U  IOBBILLIECHUIO
KBaM(UKaMKU B M30paHHON NPO(ECCHOHATBHOW JEATEIBHOCTH U OOBEKTHBHOE
OCO3HaHUE poJIn (PU3NUECKUX KOMIIETEHIUH B 3TOM;

— YMEHHE UCIOJIb30BaTh JIOCTHKEHUSI COBPEMEHHON (PU3MUYECKO HayKu
U (QU3NYECKUX TEXHOJIOTUW IS TOBBIIMIEHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON NIPO(ECCHOHATBLHON AeSITEIbHOCTH;

— YMEHHUE CaMOCTOSITEIbHO JO0ObIBaTh HOBBIC JJIsi ce0si (hu3nyeckue
3HaHUs, UCTIOJIb3YS JJIS 3TOTO AOCTYIHbIE HCTOYHUKH HUH(OPMALINK;

— YMEHHE BBICTPauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIICHHS B KOMaH/E
M0 pEHICHUI0 O0IIKX 3a/1aY;

— YMEHUE YIIPaBIATh CBOEH IO3HABATEIBHOM E€ATEIBHOCTBIO, IPOBOANTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOT'O Pa3BUTHS.

MeranpeaMeTHbie pe3yJbTaThl

Pecynamusnvie ynugepcanvivie yuebnuvle oevicmeus

OOyyaromuiics Hay4YuTCs:

—CaMOCTOSITEIILHO OINPEAEIIATh 1NN, 3a/1aBaTh NapaMeTpbl U KPUTEPHH,
110 KOTOPBIM MOYHO OIIPENENINTh, YTO LENb TOCTUTHYTA;

— OLIEHMBATh BO3MOKHBIE MMOCIIEACTBUS JOCTUKEHUS TOCTABICHHOMN LIEJIH
B JIESITEIBHOCTH, COOCTBEHHOM KU3HU U AKU3HU OKPYKAIOLIUX JTHOJEH, OCHOBBIBASICh
Ha COOOPAKEHUSIX STUKH U MOPAJIH;

— CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/la4yu B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

— OLICHMBATh PECYPCHI, B TOM YHUCIIE BPEMS U JIpyrue HeMaTepuajbHbIE
pecypcbl, HEOOXOAUMBIE JIJIs1 TOCTHKEHUS TOCTABJICHHOM LIeH;

— BBIOMpaTh MyThb JOCTH)KEHHS LM, IUIAHUPOBAaTh pEIIeHUe
MOCTABJICHHBIX 3a]]a4, ONTUMU3HUPYS MaTEpHAIbHbIE 1 HEMATEpUATIbHBIE 3aTPaThl;

— OpraHu3oBbIBaTH A(P(PEKTUBHBIA MOUCK PECYpPCOB, HEOOXOIUMBIX IS
JOCTH>KEHMSI IOCTABJICHHOM 11EJH;

— CONOCTABJISITh MOJYYEHHBIM Pe3yJIbTAT ACATEIBLHOCTU C MOCTABICHHOM
3apaHee LEbIO.

llosnasamenvHvle ynusepcanvhvle yuebHvle 0eiucmeus

OOyyaromuiics Hay4YuTCs:

— HCKaTh U HAXOJIUTh 000OIIICHHBIE CITOCOOBI pEIlIeHUs 3a/1a4, B TOM YHUCJIe
OCYUIECTBJISATh Pa3BepHYThIM MHGOPMALIMOHHBINA MOUCK U CTaBUTh HA €r0 OCHOBE
HOBbIE (YueOHbIE U TTO3HABATEIbHbIE) 3a/1a4H;



— KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATH UHPOPMALUIO C Pa3HBIX
MO3UIMI, pacro3HaBaTh M (UKCUPOBATH HPOTHUBOpPEUHS B HHQPOPMAIIMOHHBIX
HUCTOYHHKAX;

— HCIIOJIB30BaTh Pa3JIMYHbIE MOJEIBHO-CXEMAaTHUYECKUE CPEACTBA IS
IPEJCTaBICHNUs CYLIECTBEHHBIX CBSI3€H M OTHOILEHUM, a TaKKe MPOTHUBOPEUMH,
BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHUKAX;

— HaxXOAWTh W MPUBOAUTH KPUTHUYECKUE AapryMEHThl B OTHOILEHUU
JEHCTBUI U CYXJIEHUH IPYroro; ClIOKOMHO U pa3yMHO OTHOCUTBCS K KpUTHUECKUM
3aMEYaHUSIM B OTHOILIEHHH COOCTBEHHOIO CYKIEHUS, pACCMaTPUBATh UX KaK pECypc
COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJUTHh 328 paMKd YYEOHOro TpeIMETa U OCYIIECTBIATH
LIEJICHAIIPABJICHHBIN TIOUCK BO3MOXXHOCTEH I IIMPOKOIO IEPEHOCa CPEACTB U
CIT0cOo0OB JICHCTBHS,

— BBICTpaMBaThb MHJIUBUIYaJbHYIO OO0pa30BaTEIbHYIO TPACKTOPUIO,
YUHUTBIBAsE OrPAHUYEHUS CO CTOPOHBI JPYTMX YYacTHUKOB U PECYpCHBIE
OTrpaHUYCHHS;

— MEHATh M YACpPKUBATh pa3Hble MO3UIUU B MO3HABATEIbHOU
NEeSATEIbHOCTH.

Kommynuxamusnule ynugepcanvhvie yuebnvie oeticmeus

OOyuaromuics HayquTCs:

— OCYILECTBIIATH JI€JOBYH0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMHU, TaK U
CO B3poCibIMU (KaKk BHYTpU 0Opa3oBaTelIbHOM OpraHU3alluy, TaKk U 3a €€
npenesaMu), Noaduparb MapTHEPOB I JIETOBOM KOMMYHHMKALUUA HCXONS W3
COOOpaKEHUI PE3yIbTATUBHOCTH B3aUMOJEHCTBHUSA, & HE JIMYHBIX CUMITATH;

— P OCYILECTBIEHUU IPYIIIOBOM pabOTHI ObITh KaK PyKOBOJAMUTENIEM, TAK
Y 4JIEHOM KOMaHJIbl B pPa3HbIX poOJiAX (F€HEpaTop WAEH, KPUTUK, UCIOJHUTEID,
BBICTYMAOIIHNH, SKCIEPT U T.1.);

— KOOPJIMHUPOBATh W BBHINOJHATH PAaOOTy B YCIOBUSAX PpPeajbHOTrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

— pa3BepHyTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C
UCIIOJIb30BAHUEM AJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3BIKOBBIX CPEJICTB;

— pacno3HaBaThb KOH(DJIMKTOrEHHBIE CHUTyallud W NpeloTBpaliaTh
KOH(DJIMKTBI A0 UX aKTUBHOHM (pa3bl, BHICTpAaWBATh JEJIOBYIO U 00pa30BATEIbHYIO
KOMMYHHKAIIHUIO, U30€erasi JUYHOCTHBIX OLIEHOYHBIX CYKICHUI.

IIpeaMeTHBbIe pe3yabTaThl

B pesynbrare usydeHus ydeOHOM IucuuIuiiHbl «DPu3nKa» Ha YpOBHE
CpeaHero oo1iero oopa3oBaHus:

OOy4arouuiicst HAy4YUuTCs:

— JIEMOHCTPUpPOBaTh Ha IpUMeEpax pojdb U MecTOo (U3UKU B



(OpMHUPOBAHNN COBPEMEHHON HAYYHOM KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOM JAEATEIBHOCTH JIIOJIEN;

— JIEMOHCTPHpPOBATh Ha MPUMEpPax B3aUMOCBSI3b MeEXAy (GU3UKOH U
JPYTUMU €CTECTBEHHBIMU HAyKaMU;

— yCTaHaBIMBATh B3aUMOCBS3b €CTECTBCHHOHAYYHBIX SBJICHUH W
IPUMEHATh OCHOBHbIE (PU3UUECKHE MOJEIM JJI UX OMMCAHUA U OOBSICHEHUS; —
UCIOJIb30BaTh MH(OpMaLHIO (PU3NUECKOIO COAEPKAHUS MPU PEIICHUU YYEOHBIX,
IIPAaKTUYECKUX, IPOEKTHBIX W  HCCIEAOBATEIBCKUX  3a7a4, HUHTETpUPYS
UHGOPMAIIUIO U3 PA3TMYHBIX UICTOYHUKOB U KPUTHUUECKH €€ OIICHUBAS;

— pas3iuMyaTh M YMETh HCIOJIb30BaTh B Y4€OHO-HCCIIEI0BATEIbCKON
NEeATEIbHOCTH METOAbl HAYYHOTO NO3HaHUs (HaOJt0/IeHHEe, ONMCAHKUE, U3MEPEHHUE,
HKCIEPUMEHT, BbIIBH)KEHUE TUIIOTE3bl, MOACIUPOBAHUE U Ap.) U (POPMbI HAYYHOI'O
no3HaHus ((hakThl, 3aKOHbI, TEOPUH ), IEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO
B Hay4YHOM I103HAHWY;

— NIPOBOJUTH MPSMbIE U KOCBEHHbIE M3MEHEHUs (U3NYECKUX BEIUYUH,
BBIOMPAst U3MEPUTEIIbHBIE MPUOOPHI C YYETOM HEOOXOAMMON TOUYHOCTH U3MEPEHUN,
IUIAHUPOBATH XOJI W3MEPEHMM, IMOIMy4yaTh 3HAYEHUE HU3MEPAEMOW BEIMYUHBI U
OLICHMBATh OTHOCUTEIBHYIO OTPEMIHOCTD MO 33JaHHBIM (OopMyIIaMm;

— TPOBOAMTH HCCIICJOBaHMS 3aBUCUMOCTEH MeXAy (U3NYECKUMU
BEJIMYMHAMU: TPOBOAUTH HM3MEPEHUS M ONPEIEIATh Ha OCHOBE MCCIIEJOBAaHUS
3HAYEHHWE I[1apaMEeTPOB, XapaKTEpU3YIOIIUX JaHHYK 3aBUCUMOCTb MEXKIY
BEJIMYMHAMMU, U JIEJaTh BBIBOJI C YYETOM NOTPELIHOCTH U3MEPEHHI;

— HCHOJB30BaTh JUJISl OMMCAHMS XapakTepa NPOTEKaHUs (U3HUECKUX
poleccoB (U3NUECKUE BEIMYUHBI U IEMOHCTPUPOBATH B3AUMOCBSI3b MEXKAY HUMMU;

— HCHOJB30BaTh JUJISl OMHMCAHUS XapakTepa NpOTEeKaHUs (U3HMUYECKUX
MPOLIECCOB (PU3NYECKUE 3aKOHBI C YUETOM I'PAHUIl UX PUMEHUMOCTH;

— pelaTh KauyecTBEHHbIE 33Jayd (B TOM YHUCIE M MEXIPEAMETHOIO
XapakTepa): UCHOib3ysl MOJENH, (PU3NUECKIEe BEIMUMHBI U 3aKOHBI, BHICTPAUBAThH
JIOTHYECKH BEPHYIO LEMOUYKY OOBACHEHHUS (J0Ka3aTeNbCTBA) MPEIOKEHHOIO B
3a/1aue npoiecca (SIBJICHUS);

— pellaTh pacueTHbIC 33/1a4 C IBHO 3aJJaHHON (PU3NYECKON MOJICTIBIO: Ha
OCHOBE aHajlM3a YCJIOBHUS 3aJauyd BBIAEHATH (U3HYECKYI0 MOJENb, HAXOJIUTh
bu3nuecKkue BeTUYUHbBI U 3aKOHBI, HEOOXOAMMBIE U IOCTATOYHBIE ISl €€ peLIeHus,
IIPOBOJUTH PACUETHI U MPOBEPATH NOJIyUECHHBIN PE3YIIbTAT;

— YUYUTBIBaTh T'PAHUIIbl MPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJeei
IpU peleHur GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— UCIOJIb30BaTh HMH(OpPMALMI0O M TPUMEHSATh 3HAHUS O MPUHIUIAX
paboThl U OCHOBHBIX XapaKTEPUCTUKAX M3YyUYEHHBIX MAIlWH, MPUOOPOB U JPYrUX
TEXHUUYECKUX YCTPOMCTB I PELEHUS IPAKTUUECKUX, Y4EOHO-UCCIEA0BATEIbCKUX



Y TIPOEKTHBIX 33/1a4;

— HCIIOJIb30BaTh 3HaHUA O (PU3MUecKHX OOBEKTaX W Tpoleccax B
MOBCEHEBHON JKM3HU I OOecTedeHrus Oe30MacHOCTH TpH OOpalleHu:H ¢
npuOopaMd M TEXHUYECKUMHU YCTPONCTBAMH, Ui COXPAHEHHUSA 370POBbS U
COOJIIO/ICHHS HOPM D3KOJIOTUYECKOTO IMOBEACHUSI B OKpYyXarollew cpene, s
INPUHATHS PEIICHUHN B IOBCETHEBHOM KU3HU.

Obyuarowuiics noayuum 603MOICHOCIb HAYYUMbCA:

— MOHMMATh U OOBSICHATH LEINOCTHOCTh (PU3NUYECKOM TEOpUH, pa3andarh
TPaHUIBl €€ MPUMEHUMOCTH U MECTO B PSIIY APYTUX (PU3UUECKHUX TEOPHil;

— BIQJCTh MPUEMaMH MOCTPOCHUS TEOPETHUUYECKHX J0Ka3aTelIbCTB, a
TaKk)Ke MPOTHO3UPOBAHUS OCOOCHHOCTEH MpOTEeKaHHWs (U3NYECKUX SBICHUNA W
IIPOLIECCOB Ha OCHOBE MOJyUYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTENIbCTB;

— XapaKTepu30BaTh CUCTEMHYIO CBS3b MEXJAY OCHOBOIOJAraromyuMu
HayYHbIMU MOHSATHSIMH: THPOCTPAHCTBO, BpeMs, Marepusi (BEIIECTBO, IOJE),
JBUKEHHE, CUIIA, SHEPIHS;

— BBIIBUTATh THUIOTE3bl HAa OCHOBE 3HAHHS OCHOBOIIOJIATAIOIINX
(U3HYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

—  CaMOCTOSITENIFHO  IUIAHUPOBAaTh W MPOBOJAUTH  (U3HUYECKUE
HKCIIEPUMEHTHI;

—  XapakTepu3oBaTh IJIOOAJIbHBIE TPOOJSIEMBI, CTOSIIUE  TEpes
YeJI0BEYECTBOM: IHEPreTUUYECKUE, ChIPHEBBIE, IKOJIOTUYECKUE, - U POJIb (PU3UKU B
pEIICHUH 3TUX TPOOIIeM;

— pemath NPaKTUKO-OPUEHTHPOBAHHBIC KAYECTBEHHBIC W pacueTHBIC
bu3nyeckue 3amauu C BbIOOPOM (PU3UYECKONW MOJENH, HUCIOJb3Ys HECKOJIbKO
(bu3MYecCKuX 3aKOHOB WM (OpPMyJ, CBSI3bIBAIOIIUX HM3BECTHbIE (DU3UUECKUE
BEJIMYMHBI, B KOHTEKCTE MEXIIPEAMETHBIX CBA3EH;

— OOBSCHATH IPUHLIUIIBI PAOOTHI U XapaKTEPUCTUKU U3YyUEHHBIX MAIIVH,
npuOOPOB ¥ TEXHUUECKHUX YCTPOUCTB;

— OOBSCHATH YCIOBHS NPUMEHEHUST PU3NUECKUX MOJENIEN MPU PelieHun
duznyecknx 3aaad, HAXOAWTHh aJEKBATHYIO MPENJIOKEHHOW 3amade (U3NYECKYIO
MOJIeJIb, pa3pelmars mpodiieMy, Kak Ha OCHOBE MMEIOIIMXCS 3HAHWM, Tak W TpU
MIOMOIIIA METO/IOB OIICHKH.

1.3. Ucnoab3oBanue yacoB BapuatuBHoii yactu B IITIKPC

JlononHuTeNnbHBIE Konu- Ob6ocHoBaHMe
Ne | mpocdeccuonansusie | JonmonuutensHele |Ne, HAMMEHOBAHUS | YECTBO BKJIFOUCHMS B
/i KOMITETCHITHH " 3HAHU, YMCHUA TCMBI 4acoB IporpaMmy




1.4. Kouu4ecTBO 4YacoB Ha OCBOEHHMEe MNPOrpaMMbl Yy4eOHOH
AUCIUNJIMHBI:
Bcero — 270 gacoB, B TOM YHCIIE:
MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomuxcs — 270 yacoB, BKIIIOUas:
o0s13aTeNIbHON ayIMTOPHOM yueOHOM Harpy3ku ooyuaromuxcs — 180 gacos;
caMOoCTOsITelIbHOM paboThl ooyuaromuxcs — 90 yacos.



2. PE3YJbTATHI OCBOEHUS YYEBHOM JUCIHUILIMHBI

HaumenoBanue pe3ynbraTa 00yueHUs

3HaThb

YmeTb

- poib M MecTo (U3MKH B COBPEMEHHOM
Hay4YHOH KapTUHE MUDA;

- IIOHMMATh ¢dusnvecKyro CYILIIHOCTb
HaOJIr01aeMbIX BO BeelleHHOM SBIIEHUM;

- poib pusukH B HOPMUPOBAHUU KPYTo30pa U
(YHKIIMOHAJIBHON I'PAMOTHOCTH Y€JIOBEKa JIJIs
pelIeHNs IPAaKTUUECKUX 3ajay;

- OCHOBoOINoOJjararomue (Gu3n4eckue MoHsITUS,
3aKOHOMEPHOCTH, 3aKOHbBI U TEOPHUU;

- 3HaTh HCTOPUIO u JOCTHIKEHHS
OTEYECTBEHHON (PH3NIECKON HAYKH.

- TIOJIb30BAThCS (PU3UUECKON TEPMHUHOJIOTHEH
1 CUMBOJIMKOI;
- BIIQJETh OCHOBHBIMH METOJAaMHU HAy4HOI'O

MO3HAHMS, WCIOJB3YEeMBIMH B  (PU3HKE:
HaOJIIOJICHUEM,  ONHCAHHEM, H3MEpPEHUEM,
IKCIIEPUMEHTOM;

- 00pabareiBaTh pe3ynbTaThl H3MEPEHUH,
00HaApYKUBATh 3aBUCHMOCTH MEXTY
(buznmuecKkuMu BEJIMYMHAMH, OOBSACHATH

MOJTyYEHHBIE PE3yNIbTAThI U A€TaTh BHIBOIBL;
- yMEeTb pemarh (pU3nYecKue 3aJauu;

- YMETb MPUMEHSTH NOTyUYEeHHbIC 3HAHUS JJIs
0OBSICHEHUS YCIIOBUI MIPOTEKAHUS
(buznueckux SBIICHUN B npupose,
npodecCuoHaNbHOU cdepe U IS TPHHSITHS
NPAaKTHYECKUX pEHIeHHH B TMOBCEIHEBHOM
KU3HU;

- UCIOJB30BaTh OCHOBHBIE
WHTCIJICKTYyaJIbHBIC ONEpaIlii: IMOCTAHOBKH
3ama4u, GOopMyIMPOBAHUS TUIIOTE3, aHAIN3A U
CHHTE3a, CpaBHEHUS, 000011IcHNS,
CUCTeMAaTH3alliH, BBIABICHUS  MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, TIOMCKAa AaHAJIOTOB,
(dbopMynupoBaHHs BBIBOAOB U H3YYCHHS
pPa3IUYHBIX CTOPOH (PHU3NYECKUX OOBEKTOB,
SIBIIGHUW U TPOIIECCOB, C KOTOPHIMU BO3HUKAET

HEO0XOINUMOCTh CTAJIKUBATHCS B
npogeccuoHaabHOM chepe;

- TCHEpUpOBaTh  WJEH U  ONPEACIATH
cpencTBa, He0OX0AUMBIE JUIS MX peau3alliy;
- aHAJM3UPOBATH u IPE/ICTABIISATh
MH(OpPMAINIO B pa3INYHBIX BUAAX;

- myONMYHO  MPEACTaBNIATh  Pe3yJbTaThl
COOCTBEHHOTO UCCIICIOBAHHUS, BECTH
JIMCKYCCHUH,

- CaMOCTOSTEIbHO JOOBIBATH HOBBIE IS Ce0s
(¢u3nyeckre 3HAHUS, HUCHONB3YS JUIS ITOTO
JOCTYIHBIE UCTOYHUKU HHPOPMAIIHH;

- BI)ICTpaI/IBaTI) KOHCTPYKTI/IBHI)Ie
B3aMMOOTHOIIEHHUSI B KOMaHJIE MO PEIICHUIO
0o0ImuXx 3a1ad4;

- TIPOBOJAUTH CaMOOIICHKY YpOBHS
COOCTBEHHOT'0 MHTEJUICKTYAIBHOTO PA3BUTHSI.
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3. CTPYKTYPA U COJAEPXAHUE YYEBHOU JUCIUATITAHBI

3.1. TemaTuveckuii njian ydeoHoii mucuunauabl @U3NKA

O0bem BpeMeHH, OTBEACHHBINH HAa OCBOSHHE YUEeOHOMN TUCIIMITIHHEI
O0s3arenbHas ayJUTOpHAs CaMOCZ%’(I;Zm’Haﬂ
Kol yueOHas Harpy3Ka o0ydJaromuxcs o 6y2afoumxcs1
KoMmIIe Haumenosanue Bcero
TEHIIN pa3zaenoB, TeM 9acoB B T.4U. B T.4. BT.4.
i Bcero, nabopaTopHyie Kypcosas Bcero, Kypcosad
4acoB paboTel 1 pabota 4acoB pabora
IMPAKTUYCCKUC (HpOGKT), (HpOCKT),
3aHATHS, YaCOB 99COB -
1 2 3 4 5 6 7 8
Beenenue 11 1 - - 10 -
MexaHuka 37 35 2 - 2 -
OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOJUHAMUKI 51 29 3 - 22 -
DJIEKTPOANHAMUKA 60 50 3 - 10 -
KoneOaHusi 1 BOJHBI 42 28 1 - 14 -
Onrtrka 16 12 1 - 4 -
J7eMEHThl KBaHTOBOM (pr3HKH 32 16 - - 16 -
Opontonus BeeneHnon 21 9 - - 12 -
[TpomexyTouHas aTTecTanus: IK3aMeH
Bcero uacos: 270 180 10 - 90 -
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3.2. Conep:xanue o0yueHusi mo yueonoi gucuumiuie ®U3NUKA

HaunmenoBanue paznenoB, | CopepikaHue yueOHOro Marepuana, JJabopaTopHble padOThI U MPAKTHUECKUE 3aHIATUS, caMocTosITelnbHas | O0beM
TeM y4eOHON AUCIUITITUHBI paboTa oOyuaromuxcs, KypcoBasi padota (IpoeKT) (€ciu MpeLyCMOTPEHO) 4acoB
1 2 3
Pasnen 1. BBE/[EHUE 11
Tema 1.1 Copepxanne yaeOHOT0 MaTepuana
BBEJEHUE ®dusuka — QpyHIaMeHTalbHas Hayka o mpupoje. Meronapl HayyHOro nosHanus. EctecTBeHHOHayuHas 1
KapTHHA MHpa.
JlabopaTopHas pabota -
[IpakTHueckoe 3aHsATHE -
CamocrosTenbHas paboTa 00y4aroUXCs:
Temaruka caMOCTOATENBHON PaOOTHI:
[IOJIFOTOBKA YCTHBIX BBICTYIUIEHUH 110 TeMaM:
1. Aunexcanap I'puropseBuy CTOneTOB — PYyCCKHUil (PH3HK. 10
2. Tamuneo I'anuneit — ocHOBaTeIb TOUHOTO €CTECTBO3HAHUS.
3. Muxaun BacunbeBnd JIOMOHOCOB — yUEHBIH SHITUKIIOTICTUCT.
MOJIrOTOBKa pedepara:
4. Benuuaiinive OTKpbITUS PUBHKH.
Pasnen 2. MEXAHUKA 37
Tema 2.1 Coneprkanne y4eOHOro Marepuania 12
KMHEMATHKA Mexanndeckoe nskenue. [lepememenne. [Tyts. CkopocTs. PaBHOMEpHOE MPSIMOTMHEHHOE IBUKEHUE.
VYckopenue. PaBHonepeMeHHOe NpsMOIMHENWHOe ABMkeHue. CBoOonHoe majaeHue. JIBukeHue Tena,
OpOILICHHOTO I0J1 YIJIOM K TOpU30HTY. PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. Perienue 3a1ad.
JlabopaTopHas pabota -
[IpakTHueckoe 3aHsATHE -
CamocrosiTenpHas paboTa 00yJaronuxcst
TemaTka caMOCTOSITETbHON pabOTHI: ]
Tema 2.2 Coneprxanne yd4eOHOT0 MaTepurana
;iII%)T}gEI%EXAHHKH IlepBeiit 3akoH Hrerorona Cuna. Macca. Hmmynsc Btopoit 3akoH Hprorona. OCHOBHOWM 3akoH 11

KJ1accuueckod mexaHuku. Tperuit 3akoH Hpiorona. 3akon BcemuphHoro tsrorenus. I'paBUTaliiOHHOE
nonie. Cuna tspkectu. Bec. CriocoOw1 m3mepenust Macchl Tena. Cuitbl B MexaHuke. Pemmenue 3amau
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JIaboparopHast pabota

1. MHccnenoBaHue IBUKEHMS Tella MO JEHCTBUEM MOCTOSHHON CHJIBI 1
[IpakTHyeckoe 3aHATHE -
CamocrosrtenbHas pabora 00yqaromuxcs
TemaTnka caMOCTOSTETLHON paOOTHI: 2
IIOATOTOBKA YCTHBIX BBICTYIIJICHHUM 110 TEME:
1. Wcaak Hpl0TOH — co31aTelb KJIACCHUECKON (DU3HKH.
Tema 2.3 Copep:xanue yueOHOro MaTepuana
3AKOHBI 3akoH coxpaHEHHUsi uMITysibca. PeaktuBHOE ABkeHHe. Pabora cuibl. PaboTa MOTEHIMANBHBIX CHIL. 9
COXPAHEHUA B MomHocTs. OHeprus. KuHernyeckas M NOTEHUMAJIbHAs 3HEPIUs. 3aKOH COXPAHEHUS MEXaHMYECKON
MEXAHHWKE sHeprun. [IpumeHeHne 3ak0HOB coxpaHeHus. Perienue 3anau
JlabopaTtopHas pabota 1
2. VI3yueHue 3aKOHa COXPaHEHUs] UMITyJIbca
[IpakTHueckoe 3aHsaTHe -
KontposnbHast pabota no teme «MexaHuKa» 1
CamocrodrenbHas paboTa 00y4aronuxcs
Tematuka caMOCTOATENbHON PaOOTHI:
Pasznen 3. OCHOBbI 51
MOJIEKVIIAAPHOU
OHU3UKN U
TEPMO/IMHAMUKHU
Tema 3.1 Coneprxanue yueOHOro MaTepuasa
OCHOBbBI Ocnosuble nonoxxenuss MKT. Macca 1 pasmepbl MoJieky:1 U aToMoB. bpoyHoBckoe niBuxkenue. Juddysus.
MOJIEKVYJIAPHO- Cunbl ¥ 3HEprus MEXMOJIEKYJIIPHOTO B3auMojeiicTBua. CTpoeHre razo00pa3HbIX, KUIAKUX U TBEPIBIX
KUHETUYECKOM Ten. CKOpPOCTH JBHXKEHHMS MOJEKYJN W HX u3MepeHue. MneanwbHbiil ra3. [laBmenme rasa. OcHOBHOE 10
TEOPUU. UJIEAJIBHBIN ypaBHenne MKT. Temnepatypa u e€ uzmepenue. ['a3oBble 3akOHBI. AOCOMIOTHBIA HYJIb TEMIIEPATYPHI.
I'A3 TepmoauHaMuueckas mMKana TEMIEPATYPhl. Y pABHEHUE COCTOSHUS UACABHOIO raza. MonspHas razoBas
nocTosiHHas. PemeHue 3anau.
JlabopaTopHas pabota 1

3. I/I3yquI/IC OJJHOI'O M3 Ia30BbIX 3aKOHOB

[IpakTHueckoe 3aHsATHE

CamocrosTenbHas paboTa 00yJaronmxcs

TemaTuka caMOCTOSITEILHON paOOTHI:
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Tema 3.2 Copepxanne yueOHOro MaTepuana
OCHOBBI OCHOBHBIE MOHATUA U onpeAcsieHuss. BHYyTpeHHs sHeprus cuctembl. BHyTpeHHss1 SHEPrUsi UAeaIbHOTO
TEPMOJNHAMUKHA raza. Pabora u Terora kak (opMbl mepenaud SHEPrUu. TemIoeMKOCTb. Y eNbHas TEII0OEMKOCTb.
VYpaBHenue TemnoBoro Oananca. IlepBoe Hawyanmo TepmMoauHaMuKH. AnuaGaTHbIM mpouecc. IIpuHimn 9
nerictBusag  teroBo MamuHbl. KIIJ[ TermmoBoro aBurarens. Bropoe Havallo TEpMOJMHAMUKH.
TepMonnHaMuyeckas IIKaja TeMmueparyp. XOJIOAWIbHbIE MamMHbL TemtoBele asurarend. OxpaHa
npuposl. Pemenue 3anau.
JlaGoparopHas paboTa -
[IpakTuueckoe 3aHATHE -
CamocTositenbHas pabora o0yyaroumxcs
TemaTnka caMoCTOATEIBHON PaOOTHI:
IIO/ITOTOBKA YCTHBIX BBICTYIIJICHUH 110 TEMAM:
1. Pons K. 3. [{lnoakoBCKOro B pa3BUTUH KOCMOHABTUKHU.
2. Cepreii [TaBnoBuy KoposeB — KOHCTPYKTOp U OpraHU3aToOp MPOU3BOJICTBA PAKETHO - KOCMHYECKON 14
TEXHUKHU.
MOJITOTOBKA pedepara:
3. PeakTuBHBIE ABUraTEIN U OCHOBBI paOOTHI TETIJIOBOM MAIIMHBI.
CO3/1aHHE NIPE3CHTALIUH
4. Dxonoruyeckue npodsieMbl M BO3MOKHBIE TYTH UX PEILICHHSL.
Tema 3.3 Coneprxkanne y4eOHOro MaTepuana
CBOMCTBA ITAPOB, Ucnapenne u kouneHcauus. HachllieHHBIM mMap W ero cBoiicTBa. AOCONIOTHAsE U OTHOCUTENbHAS
KUJIKOCTEI, BJI&KHOCTh BO3/lyXd. XapaKTEPUCTHKA KUJKOIO COCTOSIHUS BEIIECTBA. SIBIIEHNs HA TPAHULE )KUJIKOCTH C
TBEP/JbIX TEJI TBepAbIM TenoM. KanwiuisipHele siBieHHs. XapaKTepUCTHKA TBEPIOTO COCTOSHUS BELECTBA. YIPYyrue 6
cBOMcTBa TBepAbIX Ten. 3akoH I'yka. MexaHnuyeckue cBOWCTBAa TBEpABIX Tel. TeIOBOE pacUIMpeHue
TBEpABIX Tel U xkuakoctei. [naBnenune u kpucrannusanus. Pemenne 3anau
JIaGoparopHas paboTa
4.3mepeHne BIaKHOCTH BO3yXa 2
5. M3mepeHne moBepXHOCTHOTO HATSHKEHHUS
[IpakTHueckoe 3aHATHE -
KonTtposnbHast pabota o Teme «OCHOBBI MOJIEKYJISIPHON (PM3UKU M TEPMOAUHAMHUKI 1
CamocrosiTenbHast pabota o0yyaroumxcs 8
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TemaTrka caMOCTOSTETLHON pabOTHI:

MOJIrOTOBKA JIOKJIAI0B:

1. Bnusaue nedekToB Ha pU3NUECKHE CBOWCTBA KPUCTAIIIOB.
2. Xungkue KpHCTaJUTbL.

MOATOTOBKA pedepara:

3. [171a3Ma — yeTBEepPTOE COCTOSIHME BEIECTRA.
Paznen 4. 60
OJIEKTPOAUHAMUKA
Tema 4.1 Copepxanne yaeOHOro MaTepuaia
OJIEKTUYECKOE IIOJIE | Dnekrpuueckue 3apsipl. 3akoH coXpaHeHHs 3apsjga. 3akoH KysgoHa. DJEeKTpHUYECKOe — IOJIe.
Hampsbkennocts  anektpuueckoro  mojsi.  [lpunmun — cymepmosunmu — moneit.  PabGora  cun
anekTpoctaruyeckoro moins. [lorennuan. PasHocts moTeHnuanoB. CBsi3b MEXKAY HANPSKEHHOCTHIO H 15
Pa3HOCTbIO MOTEHIMAJIOB 3JIEKTPUUECKOro nojis. JuanekTpuku B anekTpuyeckoM mosie. Ilonspusanus
IdNeKTpuKoB. [IpoBonnuku B snektpuueckoMm moine. Konnencatopsl. CoeuHeHHE KOHIEHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOT0 KOHIGHCaTopa. DHEPrusl dJIeKTpudecKoro nous. Pemenue 3amau
JlaGopaTopHas pabora -
[IpakTHueckoe 3aHsTUE -
CamocTosTenbHas pabora o0ydaronmxcs
Tematuka caMoCTOATENHHOU PAOOTHI:
MOATOTOBKA YCTHBIX BBHICTYTUICHHUH 110 TEME!
1. Maiikn ®apaneit — co3natens yuyeHHus 00 3J€KTPOMAarHUTHOM II0JIE. 6
MO/ITOTOBKA JTOKJIAI0B!
2. Buppl aIeKTpUUECKHUX Pa3psioB. DIEKTPUUYECKUE pa3psabl Ha cIyKOe uenoBeka.
3. Kpuosnekrponnka (MUKpOIIEKTPOHUKA M XOJIO).
Tema 4.2 Coneprxkanne y4eOHOr0o MaTepurasa
3AKOHbI VYcnoBus, HE0OXOqUMBIC IJII BO3HUKHOBEHHUS W TOJIEPKAHMS DJICKTpUYecKkoro Toka. Cuia Toka u
IHOCTOAHHOI'O TOKA | mmotHOCTH TOKa. 3akoH Oma jutst yuactka renu 6e3 DJ]C. 3aBUCHMOCTD 3JIEKTPUIECKOTO COPOTHBIICHUS
OT Marepuaia, JJIMHbl U TUIOLAAN MOMEPEYHOr0 CEYEHHS NMPOBOJAHUKA. 3aBUCUMOCTb JIEKTPUUECKOTO
COTIPOTHUBIICHHUS TTPOBOTHUKOB OT TEMIIEPATYPhl. DIEKTPOABMIKYIIAS CHJIa HCTOYHUKA TOKa. 3akoH Oma 18

st nonHou nenu. CoequHeHue npoBOAHMKOB. COEIMHEHHE MCTOYHUKOB AJIEKTPUYECKON SHEpPruu B
Oatapero. 3akon [ xoyms—IJlenna. Pabota u MOIIHOCTE 2JIEKTPpUUECKOTO TOKA. TermoBoe AeCTBHE TOKA.
CobcTBeHHAs MPOBOJIUMOCTE TTONYTPOBOIHUKOB. [lomynpoBoHIKOBRIE TPHOOPEI. Pemenue 3aqau
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JIaboparopHast pabota

6. Mzyuenue 3akona Oma /17151 yyacTKa LT, MOCIeA0BaTeIbHOr0 U MapauIeIbHOTO COSTUHEHUS
MIPOBOJIHUKOB.
7. Omnpenenenue /1C u BHyTpEHHET0 CONPOTUBIICHHSI HCTOUHUKA HAMPSHKCHUS.

HpaKTI/I‘IeCKOC 3aHATUC

KOHTpOJ'IBHaH pa60Ta I10 TEMC <<9J'ICKTpOCTaTI/IKa W TIOCTOSTHHEINA TOKY

CamocTosiTenbHas padora o0yyaroumxcs

Temartuka caMOCTOATENBHOU PaOOTHI:
MOATOTOBKA CXEMbI HJIA TAOJIHIIBI:
1. TlepemeHHBIH 2IEKTPHUUECKUN TOK M €0 IPHUMEHEHHUE.

Tema 4.3
MATHUTHOE I1OJIE

Copnepkannie yu4eOHOro MaTepraia

Bekrop MHAYKIMM MAarHATHOIO moJis. /[elicTBHME MarHMTHOIO ITOJISI HA NPSMOJIMHEHHBIN ITPOBOJHUK C
TOKOM. 3akoH Awmmnepa. BsaumoneiictBue TokoB. MarHuTHbeIi 1oTOoK. PaboTa mo nepemerieHuro
IIPOBOJHHUKA C TOKOM B MAarHUTHOM IoJje. JlelicTBue MarHUTHOIO MOJsl Ha ABMXKYyLuiics 3apsa. Cuna
Jlopenua. OmnpeneneHue yIenbHOIO 3apsAa. YCKOPUTENM 3apsUKEHHBIX YacTULL. OJIEKTPOMAarHUTHas
uHAykus. Buxpesoe anextpuyeckoe mnosie. CaMOMHIYKIMS. DHEPrys MarHuTHOTro noJisi. Pemienue 3anaq

12

JIaGoparopHas paboTa:
8.  UM3ydeHnwue siBIECHUS DIEKTPOMArHUTHON MHTYKIIHH

HpaKTqucxoe 3aHATHUC

KonTponbHast pabota no teme «MarHutHoe mnosue»

CamocrosTenbHas pabora 00yJaouuxcs

TemaTuka caMOCTOSITEILHOM paOOTHI:
MOATOTOBKA YCTHBIX BBICTYIICHUH 110 TEME!
1. Owmunuit Xpuctuanosud JleH — pycckuii pusuk

Pasnen 5. KOJIEBAHHUA U
BOJIHBI

42

Tema 5.1
MEXAHUYECKUE
KOJIEBAHUA U BOJIHBI

Copepxanne yueOHOTO MaTepuana

Konebarenbnoe napwkenue. ['apmonmdeckue konebanus. CBOOOJHbIE MeXaHHUYECKHE KOJIEeOaHUs.
Jlunelinple MexaHWYEeCKHE KoyieOaTenbHble CUCTEeMBI. [IpeBparieHue sHepruM TpH KoiebaTeTbHOM
nBkeHuH. CBOOOJHBIE 3aTyXalole MeXaHW4YecKue KoyieOaHus. BBIHY)XIEHHble MEXaHHYeCKHe
kosiebanus. [lonepeynsie ¥ MPOOJIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBI. Y paBHEHUE IIJIOCKON Oeryieit

BonHbl. UHTepdepenius BonH. [lonatue o audpaxiuu BojH. 3BYKOBBIC BOJIHBL. YJIBTPa3ByK U €ro
npuMeHeHue. Pemenue 3amau
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JIaboparopHbie pabOTHI:
9. U3syuenwue kosicOaHUN MATEMAaTHYECKOIO MasTHUKA

HpaKTI/I‘-IeCKOG 3aHATUC

CamocTosTenbHas pabota o0yyaronmxcs

Tematuka caMOCTOSATENHHOU PAOOTHI:

MIOJITOTOBKA CXEMbI WJIA TaOJIUIIBI: 2
1. VaprpasByk (moaydeHHue, CBOMCTBA, IPUMEHEHUE).
Tema 5.2 Coneprxkanue y4eOHOro MaTepuania 15
OJIEKTPOMAI'HUTHBIE | CoGoaHble 31eKTpOMarHuTHbIC KosieOanus. [IpeBpaiieHue SHEPruu B KOJIEOATEIBHOM KOHTYpE.
KOJIEBAHMA U BOJIHBI | 3aryxaromue 9ieKTpoMarHuTHble KosieOaHus. ['eHeparop He3aTyXarolUX AJIEKTPOMArHUTHBIX
Kosiebanuii. BeIHyXIeHHbIe anekTpuueckue Konebanus. [lepemennslii Tok. ['eHepatop mepeMeHHOTO
TOKa. EMKOCTHOE M MHIYKTUBHOE CONPOTUBIICHUS MEPEMEHHOr0 TOKa. 3aKOH OMa JJisl 31eKTPUUYECKON
[N IIepeMEHHOTro Toka. PaboTa 1 MOIIHOCTE MepeMeHHOTO ToKa. [ 'eHepaTopsl Toka. Tpanchopmaropsl.
Toxu BeicOkO# yacToThl. [lonyueHue, nepegava U pacupeaerieHue 3MEKTPOIHEPTUU. DIEKTPOMATHUTHOE
noje Kak oOcCOObIii BHJ MaTepuu. ODIEKTPOMAarHUTHbIE BOJHBL Bubparop I'epma. OTKpBITHIHA
kosnebatenbHbIil KOHTYp. M300perenue paano A.C. IlomoeiM. [Tonsite o pamuocsszu. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJH. Pemenue 3agau
JlaboparopHas paboTa -
[IpakTHyeckoe 3aHsTHe -
KonTponbHast padbota no teme «KosiebaHusi 1 BOJTHBI» 1
CamocTtosTenpHas paboTa o0ydaronmxcs 12
Tematuka caMOCTOATENBHBIX PabOT:
MOATOTOBKA pedepara:
1. CoBpeMeHHBIE CPEJICTBA CBA3H.
MOATOTOBKA JTOKJIAJa!
2. Ilpou3BoacTBO, nepeaayda U UCIOIb30BAaHUE FIEKTPOIHEPTHH.
MO/ITOTOBKA CXEMbI WJIM TaOJIUIIBI:
3. AnbTepHaTHBHAas SHEPTeTHKA.
MO/ITOTOBKA YCTHBIX BBICTYIIJICHUH 110 TEMaM:
4. Anexcannp CrenanoBuy [1omoB — pycckuil yueHsblid, U300peTaTenb paauo.
5. Huxona Tecna: >ku3Hb M HEOObIYaWHbBIE OTKPBITHUS.
Pazgen 6. OIITHKA 16
Tema 6.1 Coneprxanue yueOHOro MaTepuasa 10
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[IPUPOJIA CBETA.
BOJIHOBBIE
CBOMCTBA CBETA

CKopocTh pacnpOCTpaHEHUsl CBETa. 3aKOHBI OTPaKEHUs M NperaoMieHHus cBeta. llomHoe oTpakeHue.
JIunssl. ['na3 kak ontuyeckas cuctema. Ontudeckue npubopsl. MHTepdepenuus ceera. KorepeHTHOCTD
CBETOBBIX Jyuel. Vcnonp3oBanue naTepdepeHiny B Hayke u Texuuke. Judpakuus cBera. Judpaxius
Ha LIeJId B HapajiesbHbIX jdy4ax. [ludpakunonnas pemerka. [lonstue o rosnorpaduu. Ilonspuzanus
noriepeunbix BoJH. [lomspuzanms ceera. [[BoiiHoe nyuenpenomiuenue. [lonspouast. Jucnepcus ceera.
Bunsl cnektpoB. CniekTpbl ucnyckanus. CHeKTpsl MOIIOIMIEHUs. YIbTpaduoaeToBoe U UH(paKpacHoe
u3iydeHus. Pentrenosckue yuu. Mx npupona u corictea. Pemenue 3anau

JlaGopaTopHas pabora
10. M3yuenwue mHTEpEepeHINU U TUPPAKINN CBETA

HpaKTI/IquKOG 3aHATHUC

KonTponbHast padbota

CamocrosTenbHas pa60Ta 06yqa101u14xc;1

TemaTrka caMOCTOSITEILHON paOOTHI:
MTOJITOTOBKA CXEMBI WJIA TaOJUIIBI:

1. Tonorpadus u ee npuMEHEHHE.
MOJIrOTOBKA JIOKJIa/1a:

2. Onruueckue SBICHUS B IPUPOJE.

Pasnen 7. DJIEMEHTBI
KBAHTOBOU ©U3UKHU

32

Tema 7.1
KBAHTOBAM OIITUKA

Copep:xanne yueOHOT0 MaTepHana

KBanroBas runoresa [1nanka. ®otonsl. Buemnuit porosnexrpuueckuii s3¢pdexr. BuyTpenuuit
dotorddekt. Tunsl HoTOITEMEHTOB

JlabopaTopHas pabota

[IpakTHueckoe 3aHsATHE

CamocrosrenbHas paboTa 00yJaromuxcs

MO/ITOTOBKA YCTHBIX BBICTYIIJICHUH 110 TEMeE:
1. Wrops BacunseBuu KypuatoB — ¢pu3uk, opraHu3aTop aTOMHOM HayKH U TEXHUKH.

Tema 7.2

Conepkanue y4eOHOro MaTepuania

11
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OU3NKA ATOMA 1
ATOMHOI'O SJPA

Pa3BuTHe B3IUIA10B HA CTPOCHHE BEILLIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoja. SnepHas
mozenb atoma. OnwiTel D. Pesepdopaa. Moaens atoma Bogopoaa o H. bopy. KBanToBsie reHepaTopsl.
EcrecTBeHHass paJMOAaKTHBHOCTh. 3aKOH PpaAJAMOAKTHBHOTO pacnana. CrnocoObl HaOMIOACHUS U
perucTpanuu 3apsbkeHHbIX yacTull. Dddext BaBmnoBa — Yepenkona. Ctpoenue aromHoro siapa. ledekr
Macchl, DJHEprus CBSI3M M YCTOMYMBOCTb AaTOMHBIX siiep. SnaepHble peakuuu. VckyccTBeHHas
paanoakTUBHOCTh. JleneHune Tsoxensix saep. Llennas saepHas peakuus. Ynpasisemas LenHas peakiusl.
Snepuslii peakrop. IlosydeHne pairnoakTUBHBIX U30TOIIOB U X IIPUMEHEHHE. buosiorndeckoe nelcreue
PaAMOAKTUBHBIX U3TyUYE€HUN. DIIeMEHTapHbIe YacTULbl. Penenue 3anau

JlaGopaTopHas pabora

[IpakTHueckoe 3aHsaTue

KonTponbHast padbora

CamocTosTenbHas pabota o0ydaroumxcs

Temaruka caMoCTOATENBHON PaOOTHI:
MOJIrOTOBKA JIOKJIa/1a!
1. IlpumeHeHHE AAEPHBIX PEAKTOPOB.
MOJIrOTOBKa pedepara:
2. HanoTexHOIIOTHS — MEKIUCIUIUIMHAPHAS 00NAacTh (PYHIAMEHTAIFHOW W MPUKIIAJAHOW HAYKH H
TEXHHUKH.
MOJIrOTOBKA CXEM HJIU TAOJINIL:
3. Metozap! HaOMIOIEHHS U PErHCTPALMU PAAUOAKTUBHBIX U3TyYeHUH U YacTHIl.
CO3JlaHME IIPE3CHTALUH:
4. JlazepHble TEXHOJOTHH U MX UCIIOJIb30BaHHE.

14

Paznen 8. DBOJIFOL[UA
BCEJIEHHOH

21

Tema 8.1
CTPOEHUE U
PA3BUTHUE
BCEJIEHHOU

Coaepkanre yu4eOHOro MaTepuaia

Hama 3Be3nHas cucrema — lanaktuka. [pyrue ramaktuku. beckoneunocts Bcenennoii. [lonstue o
kocMonoruu. Pacimpsromasics Beenennas. Mogens ropssueit Beenennoi. CTpoeHHe U POUCXOXKIACHUE
T"amakTuk

JlabopaTopHas paboTa

[IpakTHueckoe 3aHsATHE

CamocrodrenbHas paboTa 00yJaronmxcs

Tematuka caMOCTOATENHHOU PAOOTHI:
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Tema 8.2 Copepxanne yueOHOro MaTepuana

OBOJIIOLNMA 3BE3 . Tepmosinepusiii cuntes. [Ipobiiema TepmosiaepHoit dHepreTuku. DHeprus CoHIA U 3Be3/1. DBOJIOIUS 4

TUIIOTE3A 3Be3 . [Ipoucxoxnenne ColHEYHOM CHCTEMBI

[MPOUCXOXIEHNA JlaboparopHas paboTa -

COJIHEYHOUN [IpaKTHYECKOE 3aHATHE -

CHUCTEMbBI KonrponsHas pabora 1
CamocrosTenbHas paboTa 00yJaronmxcs 12

Tematuka caMOCTOSATENHHOU PAOOTHI:
MOATOTOBKA YCTHBIX BBICTYIICHUH 110 TEME:!
1. Huxomnait Konepauk — co3aaTenb reaTuoneHTPUUECKON CUCTEMBI MUPA.
MOATOTOBKA JOKJIaAa:
2. Tlnanetsr COMTHEYHOUW CUCTEMBI
MOATOTOBKA pedepaToB:
3. Tlpoucxoxnenue COTHEYHON CUCTEMEI.
4. PoxaeHue U SBOJIIOLHS 3BE3/I.

[IpomeKyTOUHas! aTTecTalus:

OK3aMCH

Bcero vacos: 270/180/90
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4, YCJIOBUS PEAJIN3ALIAYA TPOTPAMMBI YUEBHOW
JUCHUILIAHBI

4.1. TpeOoBaHMs K MATEPHAIbHO-TEXHMYECKOMY 0OecredeHUuI0
Peanusarus nporpamMmbl yueOHON AUCHUILTMHBI IPENOaracT HaTuIue
y4eOHOro kaduHera (pU3UKHU.

Oo6opynoBanue y4eOHOro kaduHeTa U pado4ux MecT KadUHeTa:

- pabouee MecCTo MpenoaaBaTes,

- IOCAJI0YHBIE MECTa M0 KOJIMYECTBY 00yJaroumxcs,

- HarJIsAgHbIe TOCOOUs (KOMIUIEKTHI YY4EOHBIX TaOIHIl, CTEeHIbl «PU3NYeCKHe
BENMYMHBI U (yHIAMEHTAIbHbIE KOHCTaHTh», «MexayHaponnas cuctema CH»,
MOPTPETHI BBIIAIOIIUXCSA YUCHBIX (DU3UKOB M aCTPOHOMOB, YUYCOHUKH, KapTOUKU
3aJjaHui, pa3daTOYHbI MaTepHal, KOMIUIEKTHl J1a00paTOPHBIX M MPaKTHYECKHX
pabor),

- IEMOHCTpALlMOHHOE 000PYAOBaHUE,

- rabopaTopHOe 000pyI0OBaHUE,

- CTaTUYECKUE, TUHAMUYECKUE, JEMOHCTPAIIMOHHBIE MOJIEIIH,

- OUOIMOTEYHBIN (HOHI.

TexHuveckue cpeacTBa 00y4eHUs !

MYJIbTUMEINIHOE 00O0pyNOBaHUE, MOCPEACTBOM KOTOPOTO YYaCTHUKU
o0pa3oBaTeNpHOTO  Mpollecca MOTYT  IPOCMAaTpUBaTh  ayJIMOBU3YAIbHYIO
uHGOPMAITUIO TIO TIPEIMETY, CO37aBaTh MPE3CHTAIINH, BHIEOMATEPHUAIBI U T.1.

[ToaroToBka BHEAyAUTOPHOM pabOTHI JOKHA OOECTIEUMBATHCS JTOCTYIIOM
KKJ0T0 oOyuaromierocsi K 0azaMm JaHHBIX U OubmmoreunbiM ponmam. Bo Bpems
CaMOCTOATENILHON TMOJATOTOBKMU, OOydYaroniuecss JOJKHBI OBbITh  OOecreYeHbl
JIOCTYIIOM K ceTh IHTepHeT.

4.2.00mue  TpeOoBaHMST K  OpraHM3anud  0o0pa3oBaTeIbHOM
eI TeJIbHOCTH

OcBoeHMe OOyYaIOMIMMHUCA YYE€OHOW JUCHUIUIMHBI MOXET MPOXOJUThH B
YCJIOBUSX CO3/IaHHON 00pa30BaTENIbHOM cpe/ibl B 00pa30BaTEIbHON OpraHU3alliH.

[IpenogaBanne y4deOHOW TUCHUIUIMHBI JOJDKHO HOCHTH TMPAKTHUYECKYIO
HaIpaBJICHHOCTh. B mporiecce 1abopaTopHbIX 3aHATHH 00yUaIOIUecs 3aKperIsioT
U yrayOJsiloT TEOPETUYECKUE 3HAHUSA, NMPUOOPETAIOT HEOOXOAUMbIe YMEHHUS U
HAaBBIKH.

Teoperuyeckne 3aHATUSA JTOJDKHBI IPOBOAUTHCS B yUeOHOM KaOUHETE

buzuKy,
JIa00paTOPHBbIE 3aHATHUS TPOBOASITCS B KabuHeTe (PU3UKH.
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Texymuii ¥ TPOMEKYTOUHBIA KOHTPOJIh OOYYECHUS CKIIAJBIBACTCA W3
CJIEYIOIIHUX KOMIIOHEHTOB:

TeKYIIMA KOHTPOJIb: OMPOC OOYYAIOMIMXCS Ha 3aHATUAX, IMPOBEIACHHE
TEeCTUpOBaHUS, 0(OPMIICHHE OTYETOB TI0 JIAOOPATOPHBIM paboTaM, PEIICHHUE 3a71a9
00yJaroIUMHUCS B TPOIECCEe MPOBENCHUS TCOPETHUECKUX 3aHSATHH, BBHIMOTHCHUS
KOHTPOJIBHBIX paboT H T.1.;

MPOMEKYTOUHBII KOHTPOJIb: DK3aMCH.

4.3. KaapoBoe obecnieueHne 00pa3oBaTeibHOM AeITeILHOCTH

TpebGoBanus K KBaTU(pUKAIMKU MEJArOTMYECKUX KaJIpOB, OCYIIECTBIISIONIUX
peanuzanuio [IIIKPC no mpodeccun 1omKkHBI 00eCeunBaThCs Me1arornueCKuMU
KaJpaMl, HWMEIOUIMMU BbICIIEE OOpa3oBaHUE, COOTBETCTBYIOIIEE MPOPUITIO
IIpenoaaBaeMou yueOHOI JVCLIUILIUHBL. [IpenonaBarenn IIOJIy4arOT
JOTIOJTHUTENBHOE MPOo(ecCHOHAIbHOE 00pa30BaHKE MO MPOrpaMMaM MOBBIIICHHUS
KBATM(PUKAIMKA B OPTaHU3AIMAX HE PE¥Ke OJIHOTO pa3a B 5 JieT.

4.4. UudopmanuonHoe o0ecneyenune o0yuyeHusl. Ilepeyensn
peKoOMeHayeMbIX yueOHbIX u3anmnii, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOM
JINTEPATYPbI

OCHOBHbBIE UCTOYHHKHU:

1. Mskumes I'. ., ®usmka. 11 kmacc: yueb. i obmieoOpa3osar.
opranu3auuii: 6a3oBbiii ypoBenb / I'. I Msikuiues, b. b. byxosues, B. M.; nox pen.
H. A. IlapdentneBoii. — 3-e uza. — M.: [Ipocsemenne, 2016. — 432 c.

2. Msxkumes I'. 4., ®@usuka. 10 kmacc: yueb. misi oOireoOpa3oBar.
opranu3zanuii: 6a3oBbiii ypoBenb / I'. Sl Mskumies, b. b. byxosies, B. M.; nox pen.
H. A. TlapdentreBoii. — 2-e uza. — M.: IIpocsemenue, 2016. — 416 c.

JloTOTHUTENbHBIE UCTOYHUKHU:

1. Hmutpuea B. @. O®usuka 118 npodeccuid U CcHeluantbHOCTEN
TEXHHMYECKOTO  MpOo(uis:  SIEKTPOHHBIA  y4e0.-METOM.  KOMIUIEKC  JIs
oOpazoBaTeIbHBIX YUpexkaeHul cpel. npod. oopazoBanus. — M., 2014.

2. Hmutpuea B. ®. Ousumka 18 mpodeccuii UM CHeNHAIbHOCTEH
TEXHUYECKOTO TpOoQuiIs: DJJIEKTPOHHOE YueOHOe u3JaHue (MHTEPaKTUBHOE
AJIGKTPOHHOE TPWIOKEHHE) JUIsi 00pa30oBaTENIbHBIX YUPEKACHUNA cpeld. mpod.
obpazoBanus. — M., 2014.

HNuTepueT-pecypcesr:

www. class-fizika.nard.ru («Knaccuast mocka miist 1r0003HATEIBHBIXY ).
www. physiks. nad.ru («®u3uka B aHUMALIAIX)).
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www. interneturok.ru  («Bugeoypokun 1o mpeameTaM  IIKOJIBHOM
IIPOrPaMMBD»).

http://school-collection.edu.ru/ (denepanbHbiii 1EeHTp HHYOPMAITMOHHO-
00pa30BaTENbHBIX PECYPCOB).

dic.academic.ru/ (Axkagemuk. ClIoBapu U SHIMKJIOTICINH ).

www.internet-technologies.ru/books/ (Book3. DnekTpoHHas OnOInoTEKa).

globalteka.ru/ (I'nmo6anrteka. I'modanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

window.edu.ru/ (EauHoe okHO H0ocTyIa K 00pa3oBaTeIbHBIM Pecypcam).

biblioclub.ru/i (JIyumas yueOHas tutepaTypa).

razumru.ru/science/archive/president02.htm (Poccuiickuii 06pa3oBatenbHbIN
noptai. JJocTynmHOCTh, KauecTBO, 3(PHEKTUBHOCTH ).

https://ru.wikipedia.org/wiki/ (OnekTpoHHas OMOIMOTEUHASI CUCTEMA).

www.alleng.ru/edu/phys.htm (OGpa3zoBatenbHbie pecypcbl HMuTepHeTa —
duznka).

school-collection.edu.ru/ (Equnas xosuteknus nudpoBbIXx 00pa30oBaTEIbHBIX
PECYPCOB).

https://fiz.1september.ru/fizarchive.php  (yueOHO-MeTOaMUYeCKass  rasera
«Dusmka).

https://ru.wikipedia.org/wiki/HobGeneBckas npemusi 1o ¢pusuke
(HoGenesckue naypeatsl o pusuke).

nuclphys.sinp.msu.ru/ (S1nepuas ¢usuka B Uatepuere).

phys.reshuege.ru/ (ITogroroBka k EI'9).

kvant.mccme.ru/ (Hay4yHO-TIOMYJSIPHBIA (PUZUKO-MATEMATHUECKHUI KypHa
«KBaHTY).

www.urlw.ru/w.yos.ru  (€CTECTBEHHO-HAYUHbIA KypHAJI JJIsI MOJIOACKH
«IlyTh B HayKy»)
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSIYUEBHOM

JUCHMUILIAHBI

KOHTpOJII) N OICHKa PC3yJIbTAaTOB OCBOCHHUA y‘l€6H0ﬁ JAUCITHUITIINHBI

OCYHICCTBIIACTCA IIPCIIOAAaBATCICM IIPpHU IIPOBCACHHUH J'Ia60paTOpHI>IX pa60T,

TCCTUPOBAHUS, a4 TAKIKC BBIITOJTHCHUA O6yanOI]_II/IMI/IC$I KOHTPOJIbHBIX pa60T.

KapTHHE MHPA;

- NOHUMATh (U3NIECKYIO
CYIIHOCTh HaOJIOJaeMbIX BO
Bcenennoii sBneHwmi;

- POJIb bu3uKu B
dbopMHUpOBaHUN KpYrozopa H
(GyHKIIMOHATEHOM
TPaMOTHOCTH 4YeJlOBEeKa ISt
pereHusI MPAKTUICCKUX
3ajad;

- OCHOBOIIOJIATAIOIIHE
busnueckue TIOHSITHSI,
3aKOHOMEPHOCTH, 3aKOHBI U
TEOPHH;

- 3HaTh ~ WCTOPHIO U
JOCTHXKECHHUS  OTCUYCCTBEHHOM
(bu3MYECKOil HAYKH.

BaXXHBIX OTKPBITUN YUYEHBIX,
OKa3aBLIUX OIpEAEIsIoee
BIUSHUE  HAa  Pa3BUTHUE
TEXHHUKHU ¥ TEXHOJIOTHUH;

- (OPMYJIHUPOBKU OCHOBHBIX
(UBUYECKUX 3aKOHOB;

- ONpEeNeNeHUs  TOHITHMA
(U3UYECKUX BEIIMYNH;

- ompezeneHuss (PU3NYECKUX
MMOHSATHH;

- MpeJICTaBICHNE 0
(UBHYECKUX  SIBJICHUAX W
mporeccax

PesyabTaThl OcHoBHbIE OKa3aTeu ®opMBbI U METOABI
O0y4eHus OLICHKH Pe3yJIbTATOB KOHTPOJISA M OLICHKH
3HaTh: - MIPEICTAaBIEHUE | - YCTHBIN OIPOC;
- poib U MecTO (PU3UKHU B COBpEMEHHOM  (u3nueckoil | - cooOlIeHue;
COBPEMEHHOM Hay4yHOU KapTUHBl MHpa Ha OCHOBE | - CaMOCTOSITENIbHas paldoTa;

- (DM3MYECKUIT TUKTAHT;
- 3amuTa pedeparos,
ITOKJTIa10B

YmMeTh:
- HOJIL30BAThCS

- PCIICHHUEC KAYCCTBCHHBIX H
PaCyYCTHBIX 3ada4;

- YCTHBIH OIpOC;
- nabopaTopHas paboTa;

(¢u3NyecKoil TEpMHUHOJOTUEN U | - BBIIOJHEHHE - KOHTpOJIbHAs paboTa;
CHUMBOJINKOM; HKCIEPUMEHTAIbHBIX 33/1a4; | - CAMOCTOSATENIbHas paboTa
- BJIAJIETh  OCHOBHBIMH | -3alllUTa 1a00paTOPHBIX
METOJaMU Hay4YHOTO IO3HaHMdA, | paboT;
UCIOJIb3YEMBIMU B (DUBHKE: | -BBIIOJHEHUE
HabIoieHuEM, OIMCAaHUEM, | TECTUPOBAHHS;
U3MEPEHHUEM, SKCIIEPUMEHTOM; -peuieHue KOHTPOJIbHBIX
- o0pabaTtbIBaTh pabor;
pe3yabTaThl WU3MEPEHHM, | -BBITOJIHEHUE JOKJIAJI0B,
Oo0OHapy>KUBaTh 3aBUCUMOCTh | COOOILEHHI, pedepatos,
MEeXIy buznyecKuMu | Mpe3eHTAalNi;
BEJMYUHAMH, OOBSCHATH | -OLIEHKa 0030pa
MOJIyYeHHbIE  pe3yJbTaThl M | HHpopMmanuu no MHTepHeT-
JIeJIaTh BBIBOJIBI, pecypcam, B COOOIICHHUSAX
- YMETh pemiate | CMMU, Hay4HO - TOMYJISIPHBIX
¢busnyeckue 3a1a4u; CTaThsX.
- yMETh PUMEHSITh
MIOJIyYEHHbIE ~ 3HaHUA UL
00BsICHEHUS YCIIOBHU
IIPOTEKAHHUSI (bu3nUecKux
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SIBJIEHUW B MIpUpOoJE,
npodecCuoHaIBHOU cepe U AJIs
TIPUHSITHS MPAKTUIECKHUX
pelieHnii B TOBCEJIHEBHOMU
KU3HU;

- UCIIOJIb30BATh
OCHOBHBIC  HHTEJUICKTyaJIbHBIC
orepalu: MOCTaHOBKH 3a/lauH,
bopmynrpoBaHus TUIIOTE3,
aHaJli3a U CUHTE3a, CPaBHEHUS,
0000I1IIeHHs, CHUCTEMaTU3alUu,

BBISIBIICHUS MPUYHUHHO-
CIICICTBEHHEIX CBS3€H, IIOMCKa
aHaJIOT OB, dhopmynupoBaHuUs
BBIBOJIOB JUIST M3yUYeHUS
Pa3IMYHBIX CTOPOH (HPU3UIECKUX
00BEKTOB, SIBJICHUM u
MPOLECCOB, c KOTOPBIMU
BO3HHUKAET HEO0OXO0IUMOCTh
CTaJIKHUBAThCS B

npodeccuoHabHOU chepe;
- TCHEpUPOBATh WJICH U

OIPEENIATh Cpe/CTBa,
HEOOXOIMMEIE IS 150
peanr3arvm;

- aHAJTM3UPOBATh u

MPEJCTaBIATh WH(POPMAIMIO B
pa3IMYHbIX BUAX;

- nyOIMYHO
MIPEJICTABIISTh PE3YIIBTATHI
COOCTBEHHOTO  HWCCIICJIOBAHMSI,
BECTH JIUCKYCCHU;

- CaMOCTOSITENTEHO
noObIBaTh HOBBIE A ce0s
¢busnveckre 3HaHUS, UCIIOIb3YS
ISt 3TOTO JOCTYITHBIC
WUCTOYHUKH UH(POPMAIINH;

- BBICTPAaNBaTh
KOHCTPYKTHBHbBIC
B3aMMOOTHOIICHHUSI B KOMAaHJIC
0 PEIICHUI0 O0IINX 3a/1a4;

- MTPOBOIUTH CaMOOIEHKY
YpOBHS COOCTBEHHOTO
WHTEJUICKTYAIBHOTO PAa3BUTHS
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