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1 OBLIAA  XAPAKTEPUCTHUKA PABOYEM  ITPOI'PAMMBI
OBIIIEOBPA30OBATEJBLHON JUCITATLIAHBI
1.1 O6nacTb npuMeHeHust y4eOHOH NPOrpaMMbl

PaGouass mporpamma yudeOHoM aucuuiuinHel BJ[.06 ®dusnka sBIsSEeTCS YacThbIO
OCHOBHOI TmpodeccuoHanbHONM 00pa3oBaTebHOM MPOrpaMMOil B COOTBETCTBUM C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEIHEro (IOJHOTO)
oOmero oOpa3zoBanuss u DenepaibHbIM TOCYAAPCTBEHHBIM  00pa30oBaTEIbHBIM
cragpaptom (maee PI'OC) no cCHEMUAIBHOCTH CpPeaHEro mnpodecCHuOHAIbHOIO
obpasosanus (nance CITO) ms cniermanproctd 40.02.04 YOpucnpyaeHIus.

B ocHoBe yueOHOW MAMCHMIUIMHBI JIGKUT YCTaHOBKA Ha (POPMUPOBAHHE Y
oOydaeMbIX CHUCTEMBI 0a30BBIX TMOHSATUH U TPEJACTABICHHH O COBPEMEHHOMN
€CTECTBEHHOHAy4YHOM KapTUHE MHpa, a TaKKe BbIpabOTKAa YMEHUH MNPUMEHSTh
NOJIyUECHHbIE 3HAHUS, KaK B MPO(ECCHOHATBHON AESITENbHOCTH, TaK M JUISl PELICHUS
YKU3HEHHBIX 3a/1a4.

MHorue mnonoxeHus, pa3BUBacMble (U3MKOM, paccMAaTPUBAIOTCS KaK OCHOBA
CO3JaHMsI M MCIOJIb30BaHUSA HH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
(MKT) — omHoro u3 Hanboyiee 3HAUUMBIX TEXHOJIOTUYECKUX AOCTHUKEHUN COBPEMEHHOM
IUBUIH3AIIHH.

B ¢usuke ¢opMupyroTcss MHOTHE BHJbI JEATEIbHOCTH, KOTOPbIE HUMEIOT MeTa
npeIMeTHBIN xapakrep. K HUM B mepByIo odepeib OTHOCATCS: MOJIEIHPOBaHNE 00BEKTOB
U TPOIIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-UH(POPMAIIMOHHBIN
aHanu3, (opMylIMpOBaHHME TUIIOTE3, AaHAJIN3 W CHUHTE3, CpaBHEHUE, 0000IIeHNEe,
CUCTEMATH3alUs, BBIBICHUE NPUUYMHHO-CIEACTBEHHBIX CBA3€H, IIOUCK aHAJIOTOB,
ylnpaBjieHHe OO0beKTaMH U mpoueccamu. VIMEHHO »53Ta JAMCHUIUIMHA TIO3BOJISIET
MO3HAKOMUThH YYalIUXCs C HAyYHbIMH METOAAMM TO3HAHMS, HAYYUTh HMX OTJIMYATh
TUIOTE3Y OT TEOPUHU, TEOPHUIO OT IKCIIEPUMEHTA.

®dusnka MMeeT 04YeHb OOJBIIOE M BCEBO3PACTAIOIIECE YHCIO MEXIUCHUIUTMHAPHBIX
CBsI3el, NpUYeM Ha YypOBHE, KaK IMOHSATHIHOIO amnmapaTa, TaKk U WHCTPYMEHTapHs.
CkazaHHOEe TO3BOJISIET paccMarpuBaTh (U3MKY KaKk MeTa JUCLUUIUIMHY, KOTOpas
NPEJOCTaBISIET MEXKIMCIUTUIMHAPHBIN A3BIK I ONIMCAHUS HAYYHOM KapTUHBI MUpA.

1.2 lesn 1 nJIaHMPYyeMble pPe3yJIbTAThI 0CBOEHHUS AUCHUIINHBI:

1.2.1 llenw u 3agaum AUCHUTIIIMHBI:
Conpepxanune mporpamMmbl «DU3MKay HAMPaBICHO HA JOCTHKEHHUE CIETYIOIINX
HeJiei:
— ¢opmHpoBaHHE Yy OOY4YaIOIIMXCS YBEPEHHOCTH B IIEHHOCTH 0Opa3oBaHUs,
3HAYUMOCTH  (DU3MYECKUX 3HAHWA JUISI  COBPEMEHHOTO  KBATH(PHUIIUPOBAHHOTO
CHEIUAKNCTA TIPH OCYIIIECTBIEHUH €T0 MPOo(eCCHOHAIBHOMN eI TeIbHOCTH;

— ¢opMUpOBaHHE €CTECTBEHHOHAYYHOU TPAMOTHOCTH;

—  OBJIaJieHHE cTIeM(PUIECKON CUCTEMOUN (PU3HUECKUX TIOHITHH, TEPMUHOJIOTHEH
1 CUMBOJIMKOM;

—  OCBOCHHE OCHOBHBIX (DM3UYECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;



— OBJIaJICHUE OCHOBHBIMU  METOJAaMU  HAay4yHOrO  TIO3HAHUS  OPUPOAbI,
UCIOJIb3yeMbIMU B (hu3uKe (HaOroeHue, ONMcanue, U3MEpPEeHHe, BbIIBIKEHUE TUIIOTES,
MPOBEJICHUE IKCIIEPUMEHTA);

— OBJJAaJACHHUC YMCHHAMU O6pa6aTI>IBaTB JaHHBbIC JSKCIICpUMCHTA, O00BACHATH
IMMOJIYUYCHHBIC  pPC3YyJIbTaTbl, YCTAaHABJIMWBATbL 3aBUCHMOCTH  MCIKOY (1)I/I3I/I‘—ICCKI/IMI/I
BCINYNHaAMU B Ha6J'II-OI[aCMOM SABJICHHUH, ACJIaTh BBIBOJbI,

— (QopmupoBaHue yMmeHUs pemath (QU3MYECKHWE 3alayd  Pa3HBIX YpOBHEH
CJI0)KHOCTH;

— pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, WHTEUIEKTYaJIbHBIX U TBOPYECKUX
crocoOHOCTE B Tpollecce MPUOOpPETEHUsS 3HAHWM C UCIOJB30BAHUEM PA3IUUYHBIX
UCTOYHUKOB HMH(OpPMALMM M COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHH; yMEHUM
dopmynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO IO3UIUI0 [0 OTHOLICHHIO K
¢uznueckoit HHGOpPMaILIUU, TOJTy4aeMOH U3 Pa3HbIX UCTOYHUKOB;

— BOCIHUTaHUE YYyBCTBA TOPJOCTH 32 POCCHHMCKYIO (PU3UYECKYIO HAyKYy.

Ocsoenue kypca O/l «@uznka» NpearnoaaraeT peleHue caeayonx 3a1a4:

— npuoOpeTeHue 3HaHui 0 pyHAaMEHTATbHBIX (U3NYECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHOW ()M3MUECKON KapTUHBI MUpa, IPUHLUIOB JEUCTBUS TEXHUUYECKUX
YCTPOUCTB U MPOU3BOACTBEHHBIX MPOIECCOB, O HanOOJIee BaXKHBIX OTKPHITUAX B 00JacTH
(Gu3uKH, OKa3aBIIKUX ONPEAEIIAIONIEe BIUSIHUE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHUY;

— IIOHHMMAaHHC (1)I/I3I/I"ICCKOI71 CYITHOCTHU SIBHCHI/IP'I, HIPOABJIAOIINXCA
HpOI/I3BOI[CTBCHHOI>'I ACATCIIbHOCTH,

— OCBOCHHE CIOCOOOB WCIOJB30BaHUS (U3MYECKHX 3HAHUN IS pPEIICHUS
MPAKTUYECKUX U MPOGECCHOHATBHBIX 3a/1a4, 00BSICHEHUS SIBJICHUI MPOU3BOACTBEHHBIX U
TEXHOJOTUYCCKUX TMPOIECCOB, MPHUHIIUIOB JCHCTBUS TEXHUYCCKUH NPUOOPOB U
YCTPOMCTB, 0OecTicueHHs 0€30MTaCHOCTH MTPOU3BOJICTBA U OXPAHBI TPUPOJIBL;

— (opmupoBaHrne yMeHUU pemiath y4yeOHO-TIpaKTUYECKUE 3aaauu (pU3u4ecKoro
coJiep>kaHusl ¢ y4€ToM npodhecCHOHAIBHON HANPaBIIEHHOCTH;

— NpUOOPETeHHE OIbITA MMO3HAHUS U CAMOIO3HAHUS; YMEHUN CTaBUTHh 3aJla4dl U
pemarth mpooieMsl ¢ y4€TOM MPoPecCHOHATLHON HANPaBICHHOCTH;

— (opmupoBaHrEe YMEHUN UCKaTh, aHAIM3UPOBATh U 00pabaThiBaTh HU3HUECKYIO
uHpopmManuo ¢ yuéTom nmpodeccuoHaIbHON HAPABICHHOCTH;

— TOATrOTOBKAa OOYYarOIIMXCS K YCIEIIHOMY OCBOCHHUIO AMCUUIUIMH U MOJIYyJIEH
npo¢eCCHOHAIIBHOTO NHKIA: (OPMUPOBAHHE Y HUX YMEHHH M OMbITa JAEATENBHOCTH,
XapakTepHbIX s mpodeccuid / TOMKHOCTEW CIy)XalluX WIA CIEeNHATbHOCTEH,
MOJIy4aeMbIX B MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX;

— TMOATOTOBKAa K (POPMUPOBAHHIO OOIIMX KOMIETEHIMI OYyIylIero crenuanucTa:
caMoOo0pa3oBaHMUs,  KOMMYHHUKAIlMM,  MPOSIBICHHUS  TI'PaKIAHCKO-NATPUOTUUYECKOU
MIO3ULIMM, COTPYIHHMYECTBA, NPUHATUSA PELUICHUHM B CTAaHJAPTHOM W HECTAaHIAPTHOU
CUTYallUsiX, MPOCKTUPOBAHUA, MpoBeAeHUs (pumueckux uzMepeHud, 3¢pHEeKTUBHOTO U
0€30MMacHOr0 MCMOIb30BaHUS PA3IMYHBIX TEXHUUECKUX YCTPOUCTB, COOTIOICHUS TPABUI
OXpaHbl TpyJa MpH padboTe ¢ GU3NIECKUMHU PUOOPAMU U 000PYTOBAaHHEM.

OcoOGeHHOCTh (POPMHPOBAHHMS COBOKYITHOCTH 3afad M3ydeHUs (QU3UKA s
CHUCTEMBI CpeHero NpoQeccruoHaIbHOr0 00pa3oBaHMs 3aKIIIOYAeTCs B HEOOXOAMMOCTH
peanu3aui  TpOo(ECCHOHANBHON  HANpaBICHHOCTH  pelIaeMbIX  3adad, ydéTa
0coOeHHOCTEHN cdephl IesATeIbHOCTH OYAYIINX CHEeLUaICTOB.

B pesynbpraTe 0CBOEHMS JUCHUIUIMHBI 00yUYaIOLIUICS TOJIKEH 3HATD.



—  CMBICT MOHATHI: (U3NYecKoe SBICHHE, TMIIOTe3a, 3aKOH, TEOpHs, BEILECTBO,
B3aMMOJICHICTBUE, DIIEKTPOMAarHUTHOE IIOJE, BOJIHA, (OTOH, aTOM, ATOMHOE SIpO,
MOHM3UPYIOLUE U3TyYEHUS;

— CcMbICHT (U3MYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHME, Macca, CHjla, UMITYJbC,
paboTa, MeXaHMuYecKass SHEprusi, BHYTPEHHsS SHEprus, aOCOJIIOTHAs TEMIEeparypa,
CpelHssd KHHETHYECKasi JHEPTUs YaCTUL BEIIECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN
AIIEKTPUUECKUH 3apsi;

—  CMBICT (PU3UYECKHUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TATOTEHHUS,
COXpaHEHMs] DSHEPrHHM, UMIyJbca U DJIEKTPUUYECKOrO 3apsia, TEPMOIAMHAMHKHU,
AJIEKTPOMArHUTHON MHAYKINH, (oTO3DPeKTa;

—  BKJIJ] POCCUHMCKHMX M 3apyO€KHBIX YYEHBIX, OKA3aBIIUX HauOoOJblllee BIMSHHUE
Ha pa3BUTHE PUBHUKHU.

B pe3ynbpTaTe 0CBOCHMS JUCIUILIMHBI 00yYaroUIUiiCcs JOIKEH YMeTh!

—  IPOBOJAUTH HAOJIIOICHU S, TUIAHUPOBATH U BBIMOIHITH 3KCIIEPUMEHTHI,

—  BBLIBUTaTh I'MIIOTE3bI U CTPOUTH MOJIEIH,

— IPUMEHATH MOJIyUYEHHbIE 3HAHUS MO (U3MKE JUIsl OOBSICHEHUST pa3HOOOpPa3HBIX
(U3UYECKUX SIBICHUM U CBOMCTB BEIECTB;

—  MPaKTHYECKU UCHOJIB30BaTh GU3NUECKIE 3HAHUS;

—  OLEHHBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMAIH;

—  HCHOJb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS /ISl PEIICHUs MPaKTUYECKUX
3aJad ITOBCEIHCBHON JKU3HH, OOCCICUYCHHS O€30IacHOCTH COOCTBEHHOM JKHM3HH,
PalMOHAIBHOTO ITPUPOIONIOJIB30BAHUS U OXPAHBI OKPYKAIOLIEH CPEbL;

—  OIUCHIBaTh U OOBICHATH (PU3MUECKHE SIBJICHUS M CBOWCTBA TEJN: CBOMCTBA ra3oB,
JKUJOKOCTEH W TBEPAbIX TEJN; JJIEKTPOMArHUTHYK0 HWHAYKIHUIO, PaclpOCTPAHEHUE
JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JyYCHHUE U IIOIVIOLICHUE CBETA
aToMoM; hoTod(hPexT;

—  OTJINYaTh THIIOTE3bl OT HAYYHBIX TEOPUI;

—  JlenaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX JAHHBIX;

— TPUBOAMWTH MPHUMEPHI, IMOKa3bIBAIOIINE, YTO: HAOIIOJEHUS M HKCIEPUMEHT
ABJISIIOTC OCHOBOWM JUIA BBIABMIKEHUS TUIIOTE€3 U TEOPUH, II03BOJIAKOT IIPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (u3myeckas Teopus JaeT BO3MOXKHOCTh
OOBSCHATh W3BECTHBIC SBJICHUS MPHUPOABI U HaydHble (DAKThI, MpeACKa3bIBaTh €IIe
HEU3BECTHBIC SIBJICHUS;

— TMPUBOAUTH MPUMEPHl MPAKTUYECKOTO HCMOJIb30BaHUsA (DU3MUECKUX 3HAHMIL:
3aKOHOB MEXAHHMKH, TEPMOJMHAMUKH U DIIEKTPOJAMHAMHMKU B JHEPreTHKE; Pa3JIMYHBIX
BUJIOB DJIEKTPOMArHUTHBIX M3Jy4YEHUW [JIs Pa3BUTUS pPaguo M TEIEKOMMYHUKAIUH,
KBaHTOBOW ()M3MKH B CO3JAAHUU SACPHON IHEPTETUKH, JIa3€POB;

—  BOCIPUMHUMATh U Ha OCHOBE IOJYYCHHBIX 3HAHUN CaMOCTOSITEIBHO OLICHUBATH
uH(popMaluio, cogepxaurytocs B coobmenusx CMU, MuTepHere, HaydHO-TIOMYJISPHBIX
CTaThsIX.

—  NPHUMEHSATH MOJIyYE€HHBIE 3HAHUS JJIS peleHus PU3NUecKux 3aay;

— ompeaensATh XapakTep (u3MYecKoro Impouecca Mo rpaduxy, Tabauie,
bopmyne*; u3mMepATh psAA GUINIECKUX BEITHMYMH, IPEACTABISASA PE3yIbTaThl H3MEPEHHH C
Y4E€TOM HX ITOTPEIIHOCTEN.



1.2.2 Ilnanupyemble pe3yJbTAThl 0CBOEHHs 0011e00pa30BaTeIbHOM JTUCHHMILIMHBI B

coorBercTBUH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Oco0oe 3HaueHue AucuUILInHA uMeeT mpu GopmupoBanuu u pazsutuu OK u [TK

Ko n HaumeHoBaHNE
(hopMupyeMbIX
KOMIIETEHILIUH

HnaHpreMLIe PE3YIbTATBI OCBOCHU A JUCIUTIINHBL

001me

JucuuninHapHele

OK 01. Beibupats
CrocoOBI pemIeH s 3a/1a9
npodecCHOHaTEHON
JeSITeNBHOCTH
MIPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTH TPYA0BOIr0 BOCIHUTAHUS

- TOTOBHOCTH K TPYIYy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0I00uE;

- TOTOBHOCTh K aKTHBHOU JEATEIbHOCTH

TEXHOJOTHYECKOMU u COoLIMaIbHOM
HAINpaBJICHHOCTH, CIIOCOOHOCTB
MHULIMAPOBATh, IIJIAHUPOBATh 51
CaMOCTOSITCIIEHO BBITIOJIHATH TaKylo
eI TeIIbHOCTD;

- HWHTEepeC K  pa3IHIHBEIM  cdepam

po(heCCHOHATBHOMN eI TETBHOCTH.

OBgJiajleHHe YHUBEPCAIBHBIMU YYeOHbIMH

MO3HABATEJIbHBIMH ACHCTBUSMU:

a) 6a30BbIe JIOTHUECKUE ICHCTBHS:

- CaMOCTOSATENbHO  (OPMYJIHPOBATH |

AKTyaJIM3UPOBATh TIPOOIIEMY, PacCMaTPUBATH

€€ BCECTOPOHHE;

-yCTaHABIMBAaTh CYLIECTBEHHBIM IPU3HAK

niin OCHOBaHUs JJIs1 CpaBHCHUA,

Kkiaccu(pUKaIuu U 0000IICHNS,;

- OMpenessITh NN ACATEIFHOCTH, 3a1aBaTh

napamMeTpsl ¥ KPUTEPUH UX JOCTHKEHMS;

3aKOHOMEPHOCTH u
paccMaTpHBaEMBIX

- BBISIBJISITh
MPOTUBOPEUHS B
SIBJICHUSAX,

- BHOCHUTb KOPPEKTUBBI B JCATCIBHOCTD,
OLICHUBAThH COOTBETCTBHEC PE3YIbTATOB
LENsM, OIIEHMBATh PHUCKH TOCIEACTBUIMA
JIeSTeIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPH
PCHICHUHN )KU3HEHHBIX npo6neM

0) 6a30BbIe UCCIIEIOBATENLCKHE JEHCTBUSL:

- BIAJIETh HaBbIKaMH yueOHo-
HCCIIEI0BATEIIbCKON u IIPOEKTHOMI
JACATCIBHOCTH, HaBbIKAMU pa3pCimcHusA
npooeMm;

= BbIBJIATH NMIPUYNMHHO-CJICACTBCHHLIC CBSI3U
U aKTyaJIM3UpoBaTh 3a4dady, BbIABUIATb
TUIOTE3Y €€ PCUICHUS

- HaXOJWTh apTyMEHTHI JJIS JI0KA3aTeIbCTBA
CBOHUX yTBep)KlleHHﬁ, 3aaBaTh MapaMeETpul U
KPUTEPUU PEILCHMS,;

= AHAJIU3WPOBATh TIOJYYCHHBIE B XOJIC
pelleHHs 3aa4d Pe3yJbTaThl, KPUTHYCCKH
OILICHHUBATh 1754 JIOCTOBEPHOCTS,
MPOTHO3MPOBATh  M3MCHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh  MEPCHOCHUTh  3HAaHUI B
MO3HABATENILHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEEATEILHOCTH;

- yMETb WHTErpUPOBaTh 3HAHUS W3 Pa3HbBIX
MIPEeIMETHBIX 00IacTel;

- BBUIBUTaTh HOBBIC WJEH, MpeiaraTh
OpHUTHHAJIBHbBIE MTOJIXO/Ibl M PELICHHS;

- cdopMHpOBaTh MPEACTABICHUSI O
ponu ¥ MecTe (PU3MKH M acCTPOHOMHH
B COBPEMEHHON Hay4dHOM KapTHHE
MHpa, O CHCTeMOOOpa3sylomei pomun
(GU3MKH B Pa3BUTHH E€CTECTBEHHBIX
HayK, TEXHUKM M COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJe POCCUHUCKUX U

3apyOeXHBIX  YYEHBIX-()M3HKOB B
pasBuTHE HayKH; MIOHHUMaHHe
bur3nuecKoit CYIITHOCTH

HaOJIONaeMbIX SBJICHUH MHUKPOMHPA,
MakpoOMHpa M MeramMupa; IIOHHMaHHUE
pOJIM AaCTPOHOMHH B IPAKTHYECCKON
JeATEIILHOCTH YenoBeKa u
JaJbHEWIIeM  HayYHO-TEXHHYECKOM
pa3BUTHH, poutu bu3HKn B
(bopMupoBaHUH Kpyrosopa "
(YHKIMOHAIBHON TPaMOTHOCTH
YeJIoBeKa VISl PEIeHUs] TPAKTHYECKUX
3ajay;

- copMHUpOBaTh YMEHHsS pellaTh
pacyeTHbIe 3aJayd C SBHO 3aIaHHOU
(GH3MYECKOl  MOJIENbI, HCIOJB3YS
(bu3nyYecKre 3aKOHBI M NPUHIHUIIEL, Ha

OCHOBE aHajW3a YCJIOBHS 33J1a4H
BEIOMpaTh  (PH3MUYECKYI0O  MOJIEIb,
BBIACIATE (DM3MYECKHE BEIUYUHBI H
dbopmysbl, HEOOXOAMMBIE IS €€
pelIeHus, TNPOBOJUTH pacyeTbl H
OLIEHMBaTh PEAITLHOCTh MOJYYEHHOTO
3HaueHHs1 (UIMYECKOH  BEIMYMHbI;
pemiath  KayeCTBEHHbIE  3aJ1auM,
BBICTpauBast JIOTUYECKU
HENPOTUBOPECUYUBYIO LETIOYKY

paccyxIeHui c onopoit Ha
U3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
n puznUecKue SBICHUS;

- BIaAETh  OCHOBOIOJIATAIOLUIUMHU
¢bu3nIecKUMHU TTOHATUSAMHU u
BEITMYMHAMH, XapaKTepU3YIOIUMHU
¢u3mgeckrne Tpoueccs (CBSI3aHHBIMH
c MEeXaHHYECKUM JIBIKEHUEM,
B3aUMOJICUCTBHEM TE,
MEXaHHYEeCKUMH  KOJIIeOaHUSAIMH |
BOJIHAMU; aTOMHO-MOJEKYISPHBIM
CTPOEHHEM  BEILECTBA, TEIUIOBBIMU
mpoleccaMy;  JIEKTPUYECKHM U
MarHuTHBIM HOJSIMH, 3JEKTPHUUECKUM
TOKOM, SJIEKTPOMArHUTHBIMU
KOJIEOaHMSMHU u BOJIHAMU;
ONTHYECKUMU SIBIICHUSIMH;
KBAHTOBBIMH SIBIEHUSIMH, CTPOCHHEM
aToMma u aTOMHOI'O apa,
PaarOaKTHBHOCTBIO); BIAJICHHE
OCHOBOTIOJIATaI0IIUMH
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-  CHOCOOHOCTh HMX HCIIONIb30BaHUS B
MMO3HABATEIHHON U COLMAILHON TTPAKTHUKE.

ACTPOHOMHYECKUMU MTOHATHUSIMH,
TTO3BOJISFOIINMH XapaKTepHU30BaTh
TIPOIIECCHL, TIPOUCXOIAIINE Ha
3Be3/1aX, B 3BE3OHBIX CHCTEMaX, B
ME)XTaJIaKTHIECKOH cpefe; IBIKEHUE
HEOCCHBIX TEJ, JBOJNIONHIO 3BE3I U
Bcenennoii;

- BIIAJICTH 3aKOHOMEPHOCTSIMU,
3aKOHAMH W TEOpUsAMH  (3aKOH
BcemupHoro tarorenus, I, II u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs
MEXaHHYECKOH JHEPTUH, 3aKOH
COXpaHEeHHs]  HUMIIyJlbCa, TMPUHIIUI
CYNEpO3UIUU CcuI, TIPUHITHTL
PaBHOIIPAaBHOCTH HWHEePIUATBHBIX
CHCTEM  OTCYeTa;  MOJEKYISIPHO-
KHHETHYECKYI0O  TCOPHIO  CTPOCHUS
BEIIIeCTBa, Ta30BBIC 3aKOHEI, IIEPBHII
3aKOH TEePMOJINHAMHUKH; 3aKOH
COXpaHCHHS SJICKTPHUYECKOTO 3apsija,
3akoH Kymnona, 3akoH Owma s
ydacTKa 1emnu, 3akoH OMa JJ1s OJIHOM
3JIEKTPUYECKOH Lenu, 3aKoH Koy -

Jlenna, 3aKkOH  3JIEKTPOMAarHUTHOU
UHAYKIUY, 3aKOH COXpaHEHUsA
OHCPIuu, 3aKOH HpHMOHHHeﬁHOFO
pacmpocTpaHeHUst ~ CBETa,  3aKOH
OTpaKCHUS CBETa, 3aKOH
TIPEJIOMIICHUS CBETa; 3aKOH
COXpaHeHHs SHEPTHH, 3aKOH
COXpaHeHHs HMITyJIbCa, 3aKOH

COXpaHCHHUA DIICKTPUYECKOro 3apsnaa,
3aKOH COXpaHCHHUA MAaCCOBOI'0 4ucia,

HOCTYJIaThI bopa, 3aKOH
PaMOaKTUBHOTO pacmaja);
YBEPEHHOE UCIOIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEN npu aHanuse
(U3NIECKUX SBICHUN M MPOIECCOB.
OK 02. Hcnons3oBath | B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHUS. | -YMETh YUUTHIBATD IpaHHUIbI
COBPEMEHHBIE CPEJACTBA | -  COPMHUPOBAHHOCTL  MHPOBO33PEHHMS, | IPUMEHEHUS M3YUEHHBIX (DU3MYECKHX
IIOKCKa, aHajm3a U | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | MOJEINEH: MaTrepuajibHas TOYKa,
HHTEpIPpETAnuU pa3BUTHA HAYKH U OOIECTBCHHOW MPAKTUKH, | MHEPLIHAIbHAS ~ CHCTEMa  OTCYETa,
uHpOpMAIIHY, U | OCHOBAHHOI'O Ha  JWanore KYJIbTYp, | HACAIbHBIA TIa3; MOJEIM CTPOEHHS
HH(POPMAIMOHHBIC CIOCOOCTBYIOIIETO ~ OCO3HAHHMIO  CBOEro | T430B, JKUAKOCTEM M TBEPABIX TEll,
TCXHOJIOTUH A1 | MeCTa B IOJIMKYJIbTYPHOM MHUPE; TOYEUYHBIH  3JJIEKTPUYECKHH  3apAf,
BBITTOJTHCHU S 3a1a4 - COBEPIICHCTBOBAHNE SI3BIKOBOM u | AAepHad MOJCJIb aToOMa, HYKJIIOHHas
HpO(I)eCCHOHaHLHOfI YUTATEIJIbCKON KyJIbTYpbl Kak CpEeACTBa MOJA€CJIb ATOMHOTO AApa Mpyu peuICHUN
JACATCIIBHOCTHU BBaHMOﬂeﬁCTBHH MeXnay JHOObMU u (bmvmecxnx 3aaa4.
II03HAHUS MUPA;
- OCO3HAHUE LIEHHOCTH Hay4yHOU
JEeSATEIIbHOCTH, T'OTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO u HUCCIIEN0BATENIbCKYIO

JACATCIbHOCTD HHAUBUAYAJIBHO U B TPYIIIIEC,
OgJyiaieHle YHUBEPCATbHBIMU YUeOHBIMH
MO3HABATEJbHBIMHU ACHCTBUAMU:

a) pabora ¢ nHpopMaIHeH:

- BJIaJIETh HaBbIKAMHU MOJTyYeHHS
nH(pOpMaLIMK U3 UCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITCNIFHO ~ OCYIICCTBIATH  TOUCK,
aHalu3, CUCTEMATH3AILMI0 U HHTSPIIPETAIHIO
WHPOPMALIMU PA3IUYHBIX BHIOB U (OpM
NpeICTaBICHUS;




- CO37aBaTh TEKCTHI B pa3sIMuHbIX opmarax
C YyYeroM Ha3HaueHWS UWHPOPMALUU H
TeNeBoit ayIUTOPHH, BBIOMpast
ONTUMANBHYI0 (OpMYy TIPEICTAaBICHUS W
BU3yaTH3aIIH;

- OICHHUBATH JOCTOBEPHOCTH, JISTHTUMHOCTD
nHdopmanum, ee COOTBETCTBUE MPABOBBIM H
MOpPAJIBHO-3THYECKUM HOpMaM;

- HCTIONIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B
pelIeHnH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
W OpPraHU3AIIMOHHBIX 3a/1a4 C COOJIOICHUEM

TpeboBaHmit SPTOHOMHUKH, TEXHUKH
0€30MMacHOCTH, THTHEHBI,
pecypcochepekeHus, MPaBOBBIX u

3TUYECKUX HOPM, HOPM HH(POpMALMOHHOM
0e30MacHOCTH;

= BJIAACThb HaBbIKAMH paCHO3HaBaHI/IH nu
3amuThl  MHpOpManuyu, HHOOPMAUOHHON
0€30IaCHOCTH JIMYHOCTH.

OK 03. I[lmanmpoBats u

peaNn30BbIBATH
coOCTBEHHOE
podeCCHOHATBHOE u
JIMYHOCTHOC pa3BUTHUC,
MpENPHHUMATENBCKYIO
JACATCIBbHOCTDb B
podeCcCHOHATBHON
cohepe, HCIIONB30BATh
3HaHMS 10 (PUHAHCOBOU
IPaMOTHOCTH B

PA3INYIHBIX KU3HCHHBIX
CUTYalUsAX

B  o0gactu  1yXOBHO-HPaBCTBEHHOIO
BOCIIMTAHUS:

- c(hOPMHPOBAHHOCTh HPaBCTBEHHOT'O
CO3HaHUS, 3TUYECKOTO MOBEACHMUS;

- CIIOCOOHOCTH OIICHWBaTh CHUTYallHI0 U
MPUHUMATD OCO3HAHHbIE pelieHus,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPaBCTBEHHbIE
HOPMBI U IEHHOCTH;

- OCO3HaHHE JMYHOTO BKJAJa B MOCTPOEHHE
YCTOHYUBOrO OYAyILEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poauTeNnsiM U (WIH) JIPYTUM YJI€HaM CEMbH,
CO3JJaHMI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHATHUA IIEHHOCTEHl CeMEWHON J>KHU3HU B
COOTBETCTBUU C TPAIUIHMSIMH  HApPOJOB
Poccuu;

Ogaagenne YHHUBEPCAJIBLHBIMHA
PeryJasiTuBHbIMU 1eCTBUSIMU:

a) CaMOOPTaHU3aIHs:

- CaMOCTOSTENILHO OCYIIECTBIISATH
MO3HABATEJIFHYIO JICSITEILHOCTD, BBISBISTD
npoOyieMbl, CTaBUTh H  (OPMYJIHPOBATH
COOCTBEHHBIE 33/1a4d B 00pa3oBaTEIbLHOM
JIESITEIIbHOCTH M )KU3HEHHBIX CUTYaIIVSIX;

- CaMOCTOATENBHO  COCTaBIATH  IUIaH
pelieHust npoOJIeMbl C Y4ETOM HMEIOIHXCSI
pPECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
[IPEAIIOYTEHU;

- JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
CI0COOCTBOBATh (OpPMHUPOBAHUIO u
MPOSIBJICHUIO IIMPOKOH 3PYANIMH B Pa3HbIX
obyacTsX 3HAHWH, IOCTOSHHO IIOBBIIIATH

CBO 0Opa3oBaTeNbHBIH ¥ KyJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb:

UCTIONB30BaTh TMpHEMBl pedaekcun  ams
OLIEHKH  CHUTyalluW, BBIOOpa  BEPHOTO
pelIeHus;

-yMeThb OLICHMBATb PUCKU U CBOEBPEMEHHO
MPUHUMATH PEIIECHUS TI0 UX CHUKCHHUIO;
B) SMOIMOHAIBLHBIN HHTEJIJICKT,
MIPEIOJIAr IO C(HOPMHUPOBAHHOCTD:

- BJIaa€Tb OCHOBHBIMH MCTOdaMH
HAYYHOI'0 NO3HAHHWA, UCIIOJIb3yCMbIMHU

B (u3MKe: MNPOBOJHUTH MpPSIMbIE H
KOCBEHHbIC HM3MEpeHHs (PH3MIECKUX
BCJINYUH, BI)I6I/IpaH ONTHUMAaJIbHBIN
Crocod UM3MEpEeHUsT M HUCIOJIb3Ys
HU3BCCTHBIC METOAbI OLCHKH
HOTPEUIHOCTEH U3MEpPEHUl,
MIPOBOUTH HCCIIeI0BaHNE

3aBUCHMOCTEN (PM3MYECKUX BEINYMH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUIA,
OOBSCHSITH TOJyYEHHBIC PE3YIbTaTHI,
UCTIONB3Ysl  (PU3WYECKHE  TEOpHH,
3aKOHBI W MOHSTHS, U JINIaTh BEIBOJIBI;
coOnromaTh TpaBmWia  OE30MACHOTO
Tpyaa Tpu MIPOBE/ICHUHN
HCCIICOBAaHUHA B paMKax y4eOHOTo
9KCTIEpUMEHTA " yueOHO-
MCCJIEIOBATEIbCKONW JIESITEIbHOCTH C
HCTIONIb30BaHIEM (POBBIX
N3MEPUTENBHBIX YCTPOWCTB u
71a00paTOPHOTO o0opyznoBaHus;
c(hOpMUPOBAHHOCTb TPEJICTABICHUH O
MeTo/1ax TIOJTy9eHHS HaY4HBIX
ACTPOHOMHMYECKUX 3HAHUH

- OBJIQIETH (cpopmupoBaTh
NPE/ICTABIICHUS) IIPaBWIAMH 3aIliCH
¢msuyeckux  ¢GopMmyn  penbedHO-
TOYEYHOH cucteMbl 00o3HauyeHuit JI.
Bpaiins (s CJIETIBIX u
cIaboBUAAIINX 00YUAIOITIXCS).
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BHYTpPEHHEl =~ MOTHMBalUM, BKIIOYAOLIEH
CTpEMJICHUE K JOCTIDKCHUIO LIEJN U YCIEXY,
ONTHMU3M,  HWHUIMATHBHOCTb,  YMCEHHE
JIeCTBOBATH, UCXOJs n3 CBOUX
BO3MO’KHOCTEH;

- OMIaTHH, BKIIOYAIOMEH CIIOCOOHOCTH
MOHUMATh  AMOLHOHAJIBHOE  COCTOSHHE
JIPYTUX, YUYUTHIBATh €r0 IPU OCYILIECTBICHUN
KOMMYHUKAIIHH, CIIOCOOHOCTD K
COYYBCTBHUIO u COIEPEIKUBAHUIO;
COLIMAIBHBIX  HABBHIKOB, BKJIFOYAIOLIUX

CHOCOOHOCTh BBICTPaMBAaTh OTHOIIGHUS C
JPYTHUMH JIFOABMH, 3a00THUTHCS, MPOSBIATH
MHTEPEC U pa3peniatb KOHQIUKTBL

OK 04. DddexruBHO
B3aHMOJICHCTBOBaTh U
paboTaTh B KOJUICKTUBE
U KOMaHJ

- TOTOBHOCTh i CITOCOOHOCTD K
00pa3zoBaHUIO u CaMOpa3BUTHIO,
CaMOCTOSITEIFHOCTH M CaMOOIIPEEIICHHIO; -
OBJIaJICHUE HaBBIKAMU yaeOHO-
HCCIIEIOBATEIIbCKOM, TIPOEKTHOU i
COIIMAIbHON JESITENBHOCTH,

OBJajenne yHUBepPCcaIbHbIMHU
KOMMYHHMKATUBHBIMH AefiCTBUAMH:

a) COBMECTHAs JACATCIbHOCTD:

- MOHUMATh U UCTIOJBH30BATh MPEUMYIIECTBA
KOMaHJIHOM U

WHIUBHIYaITbHON paOoTHI,

- [IPUHUMATH Lenu COBMECTHOU
JEATENILHOCTH, OpPraHU30BBIBATh U
KOOPJMHUPOBATH JeWCTBHSA o ee

JIOCTHXKEHHIO: COCTaBJIAITh IUIAH JEHCTBHH,
pacnpesnensiTh poiaM C y4eTOM MHEHHH
YYaCTHHKOB o0cyXIath Ppe3yIbTaThl
COBMECTHOI paboTHI;

- KOOPAMHMPOBATh M BBINOJHATH paboTy B
YCIOBHAX pPEaJbHOTO, BHUPTYAIbHOTO |
KOMOMHHUPOBAaHHOTO B3aUMO/ICHCTBYS;

- OCYIIECTBIIATH MO3UTHBHOE
CTpaTeTHYecKoe IOBEEHHE B PAa3IHUYHBIX
CUTyallUsIX, TIPOSIBIATH  TBOPYECTBO H
BOOOpaXkeHUE, ObITh MHUIIUATHBHBIM
Osnajenue YHUBEPCAILHBIMHU
PETYIATHBHBIMU JICHCTBUAMHU:

0) mpuHSTHE ce0s U IPYTUX JIOJCH:

- NPUHHMMATb MOTHBBI M apTyMEHTH! JPYTUX
mopaen npu aHanuse pe3yIbTaToB
JIESITENIbHOCTH;

- NpPHU3HABAaTh CBOE IIPABO M NPABO APYTUX
JIFOJICH Ha OIIMOKU;

- pa3BUBaTh CIOCOOHOCTH TOHMMATH MHP C
MO3HIINHU IPYTOTO YeJIOBEKa.

- OBJaJACTb YMCHUAMU pa60TaT1> B
rpyarne ¢ BbIINOJHCHHUCM PAa3JIMYHBbIX

COLMATBHBIX pOJIEH, IUIAHWPOBATh
pabory TpYTIIIH, pannoHaIbHO
pacrpenensiTh JIESITEIIbHOCTD B
HECTaHIapTHBIX CHUTYalusix,

aJICKBATHO OILICHMBATh BKJIAJ] KaXIOTO
A3 YYaCTHUKOB TPYIIBl B PELICHUE
paccmaTpuBaeMoi mpoOIeMBbl.

OK 05. OcymecTBisiTh
YCTHYK) W MUCHMEHHYIO
KOMMYHUKAIHIO Ha
TOCYJIapCTBCHHOM SI3BIKE
Poccuiickoit @enepanuu
C y4eToM OCOOEHHOCTEH
COLIMATIBHOTO u
KyJIbTypHOTO KOHTEKCTa

B o01acTH 3cTeTHYECKOT0 BOCTIMTAHMS:

- OJCTETHUYECKOE OTHOIEHHWE K MHUpY,
BKJIIOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero pu3nveckon HayKe;

- CHOCOOHOCTh BOCIPHUHUMATH Pa3IHYHBIC
BUJBl MCKYCCTBa, TPaJWULUKU U TBOPYECTBO
CBOEr0 U JpPYrux HapoJOB, OILIyUIaTh
9MOLMOHATBHOE BO3IEHCTBUE UCKYCCTBA;

- yOCXKICHHOCT, B 3HAYUMOCTH  JUIS
JUYHOCTH W OOIIEeCTBa OTEYECTBEHHOTO M
MHPOBOTO HCKYCCTBA, STHHYECKHX
KyIbTYpHBIX TPaIWIMd W  HApOJHOTO

- yYMeTb paclo3HaBaTh (HU3HYECKHE
SIBJICHUS! (IIPOLIECChl) U OOBSCHATH MX
Ha OCHOBE U3YYEHHBIX 3aKOHOB!
paBHOMEpHOE M PaBHOYCKOPEHHOE
HPSIMOJTMHEHHOE JIBHKEHHE,
CcBOOOJHOE IIAJICHHE Tel, ABH)KCHUE
1o OKPYXHOCTH, HHEepLHs,
B3aMMOZEHCTBHE Tel, KojedaTensHoe
IOBI)KGHHE,  PE30HAHC,  BOJHOBOE
nBWKeHue;, Auddy3us, OpOyHOBCKOE
JIBIDKCHUE, CTPOCHHME >KUJAKOCTEH u
TBEPABIX TEJ, U3MEHEHUE 00beMa Tel
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TBOPYECTBA;
- TOTOBHOCTb K CaMOBBIP@&KEHHIO B Pa3HBIX
BUJIaX MHCKYCCTBA, CTPEMJIGHHE IPOSBISTH
KauecTBa TBOPYECKOH JINYHOCTH.
Osnanenune YHHBePCAJbHBIMHA
KOMMYHHKATHBHBIMH AeiCTBUSIMM:

a) oOmmeHwue:

- OCYIIECTBJIATh KOMMYHHMKALlMH BO BCEX
chepax Ki3HH;

- pacno3HaBaTh HeBepOaJbHBIE CpPEACTBA
OO0IIeHNs, TOHUMATh 3HAYCHUE COLUAIbHBIX

3HAKOB, pacro3HaBath TPEIIOCHUTKH
KOH(IMKTHBIX CUTYalHil U CMsr4aTh
KOH(JIMKTHI;

- Ppa3BEpHYTO M JIOTUYHO H3JIaraTb CBOIO
TOYKY 3PEHHSI C UCIIOJIb30BAaHUEM SI3BIKOBBIX
CpEICTB.

Ipu  HarpeBaHuu  (OXJIAXKICHUH),
TEIUIOBOE PABHOBECHE, HCIIapeHHUE,
KOHJICHCAIIH, IUIaBJICHUE,
KpUCTAJLTU3ALHS, KUIICHHE,

BIIAXKHOCTh BO3JyXa, CBsI3b CpeaHel
KHHETUYECKOH SHEPTUH  TEIIOBOTO
IBIDKCHUSI MOJIEKYI C aOCOJIIOTHOH
TEMIIEpaTypOH, MOBBIIIICHUE AaBICHUS
rasza IpH €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBsI3b MEXIy HapaMeTpamu
COCTOSIHMSI Tasza B H30IpolEccax;
JMeKTpU3alus TeJl, B3auMojeicTBue
3apsioB, HarpeBaHHe IPOBOIHUKA C

TOKOM, B3aUMOJICHCTBUE MAarHuToOB,
3JICKTpOMAarHuTHas1 WHIOYKIWA,
nehcTBHUE MAarHuTHOTO 10JIA Ha

IMPOBOAHUK C TOKOM H ﬂBH)KymHﬁCH
3apAan, SJICKTPOMAruuTHBIC KoJIeOaHus

u BOJIHBI, NPSMOJIMHEHHOE
pacIpocTpaHeHHE CBETa, OTPa’KCHHE,
MIPETIOMJICHHE, nHTepEpeHIN,

mudpakius WM TOJSApH3aLMs  CBETA,
JICTIEPCHSE CBeTa;
(OTORIIEKTPHUIESCKIIA ek,
CBETOBOC JIABJICHHE, BO3HHKHOBCHHUE
JMHEWYaToro CIICKTpa aToMa
BOZOPOJIA, €CTeCTBCHHAs "
HCKYCCTBEHHAsI PAIMOAKTUBHOCTb.

OK 07. CopeiicTBOBaThH

COXpaHEHHUIO
OKpYXXarolmen  cpensl,
pecypcocOepeKeHuIo,

OPUMEHSTh 3HaHHA 00
W3MCHEHHH  KIHMMATa,
OPHUHLHUITBEL GEPEKITUBOTO
[POU3BOCTBA,
s¢dexTrBHO

JIENCTBOBATh B

Ype3BbIYANHBIX
CUTYyaLUsIX

B 06;1acTH 3K0JI0rHYeCKOT0 BOCIUTAHUS .

- c(hOpPMHPOBAHHOCTh 9KOJIOTHYECKOH
KyJIBTYpBbl, HOHUMAaHHE BIUSHUS COLAIBHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHHE
MPUPOIHOMN u COIMAJIbHON cpenpl,
OCO3HaHHE rJ100aIbHOTO XapakTepa
9KOJIOTMYECKHX MpobIIem;

- IUIaHUPOBaHME ¥  OCYIIECTBIICHHUE
JIEHCTBUI B OKpY’)Kalollel cpene Ha OCHOBE
3HaHUs LeNell  yCTOMYMBOIO  pa3BUTHSA
4eJI0BEYECTBA;

- aKTHUBHOE HEINpUATHE JIeHCTBUH,
MIPUHOCSIINX BpeJl OKpYIKarolleil cpene;

- yMEHHe HPOTHO3UPOBATH
HeOJIaronpusTHIC 9KOJIOTUYECKHUe
HNOCHEACTBHSI MPEANPUHUMAEMBIX N€HCTBUI,
IPeJOTBPALIATE UX

- copMupoBaTh yMEHHSI MPHUMEHSTh
MOJIyICHHBIE 3HAHUS JJIS1 OOBSICHEHU
YCIOBUM NpPOTEKaHMs (PU3MIECKUX
SIBJICHUH B MPUPOJE W JUIS NPUHATHS

MPaKTUYECKUX petieHuit B
[IOBCEAHEBHOM SKU3HU I
obOecrieueHnss ~ 0E30MACHOCTH  TIPHU

oOpameHnd ¢ OBITOBBIMH IPHUOOpaMU
U TEXHWYECKHMH  yCTpOHCTBaMH,
COXpaHEeHHs 3/I0POBbSI U COOIOICHUS
HOPM 3KOJIOTHYECKOTO IIOBEACHUS B
OKpyXXarouiei  cpene; IMOHUMaHHE
HEOOXOAUMOCTH MIPUMEHEHHS
JOCTHXKEHUH (U3UKH M TEXHOJIOTHIA
JUIst PaLMOHAIIBHOTO
MPUPOIONIOIb30BAHUS
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIIJINHBI

2.1. O0beM y4eOHO# IMCIUILUINHBI M BUAbI Y4eOHOH padoThl

Bun yueoHoii padoThl

O0neM B yacax

1 cemecTp
O6bem 00pa3oBaTeIbHOM NPOrPaMMBbI AUCHUILIAHBI 108
B TOM YHCJIE!
TEOpPETUIECKOe 00yUCHUE 86
MPAKTHYECKUE 3aHATHUS 22

IIpomexyTounas arrecranus (1uddepeHIpoOBaHHbIN 324eT)

CTpyKTYypa AMCHUILTHHBI

Jlabopa
Beero Teoperuyeck | TOpHbIE
oe 00yyeHHe | 3aHATH
il
BBenenue. @u3nka U MeTOABI HAYYHOTO MO3HAHUS 4 4 -
Paznen 1. Mexanuka 18 12 6
Tema 1.1 OcHOBBI KHHEMATHKH 6 4 2
Tema 1.2 OcHOBBI THAMUKH 6 4 2
Tema 1.3 3akoHBI COXpaHEHHS B MEXAHUKE 6 4 2
Pasznen 2. MonekynsipHas ¢pusuka. TepmoquHaMuKa 18 12 6
Tema 2.1 OcHOBBI MOJNEKYJIIPHO-KHHETHYECKOI TEOPUH 6 4 2
Tema 2.2 OCHOBBI TEPMOTTHAMHKH 6 4 2
Tema 2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 1 (pa30BbIe 6 4 5
MePEX0/Ibl
Pazgen 3. DiiekTpoaAMHAMMKA 26 20 6
Tema 3.1 DnexTpuueckoe nosue 4 4 -
Tema 3.2 3akOHBI TOCTOSTHHOTO TOKa 8 4
Tema 3.3 DneKTpu4ecKuil TOK B pa3IMYHbBIX CPEeIax 4 4 -
Tema 3.4 MaruutHoe 1oJje 4 4 -
Tema 3.5 DnekTpoMarauTHast HHAYKITUSL 6 4 2
Pasnen 4. Kosiebanns v BOJIHBI 10 8 2
Tema 4.1 Mexanudeckue KojebaHus 6 4 2
Tema 4.2 DnekTpoMarHuTHbIE KoJieOaHUs 4 4 -
Paznen 5. Ontuka 12 12 -
Tewma 5.1 Ilpupona cBera 4 4 -
Tema 5.2 BoHOBBIE CBOIICTBA CBETa 4 4 -
Tema 5.3 CnienmanbHast TEOpUsi OTHOCHTENIBHOCTH 4 4 -
Pa3nen 6. KBantoBas ¢pusuka 8 8 -
Tewma 6.1 KBantoBas onTrka 4 4 -
Tema 6.2 dusnka aToMa ¥ aTOMHOTO sipa 4 4 -
Paznen 7. Ctpoenue BeesieHHoii 12 10 2
Tema 7.1 Ctpoenne COTHETHOU CUCTEMBI 4 4 -
Tema 7.2 DBoironns BeenenHoi 8 6 2
Bcero no iucuuminne 108 86 22
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2.2 TemaTnueckuii IJIaH U cojiep:kanue yueoHoii nucumiudbl B/1.06@u3uka

HaumenoBanue Cogaep:xaHue y4eGHOT0 MaTepuaJia, NpaKTHYecKne padoThl Oovem | ®opmu
pa3aesioB H TeM 1acoB pyemele
odume
/1
npogec
CHOHAJI
bHbIE
KOMIIET
CHIHUHU
1 2 3 4
Bgenenue. Copaep:xanue yueOHOro MmaTepuajia 4 OK 03
duzuka u ®uznka — QyHIaMeHTaJbHas Hayka o IpHpoje. EcrecTBeHHOHay4HBIN OK 05
METOAbI HAYYHOr0 | METOJ IO3HAHUS, €r0 BO3MOXHOCTH ¥ TPAaHHUNBl MPUMEHUMOCTH.
MO3HAHUSA OKCHEepuMEHT U TEOpHsl B IPOIecce O3HAHUS NPUPOIsl. MomenupoBaHue
(u3MuecKUX SBJICHWH W IIpomeccoB. Poib 3KCHepuMEHTa W TEOpUH B
npouecce MO3HaHUS mpupoxabl. Pusmueckas BenmumunHa. PDuznUeckue
3aKOHBL. [paHMIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB M TECOPHH.
[Mpuanun  cootBercTBHA. [loHATHE O (U3MYECKOW KapTHHE MUpa.
[MorpemHocTy u3MepeHUi (GU3MYECKUX BEJIMUUH. 3HaAYeHue uzuku npu
oceoenuu npogeccuit u cneyuanvruocmeii CI10.
Paznea 1. Mexanuka 18
(10/2)
Tema 1.1 Conep:xkanue y4eGHOro MaTepuasia 4 OK 01
OcHOBBI MexaHudeckoe JABWKEHHE M €ro  BHABL. MaTepHanbHas TOYKa. OK 02
KHHEMATHKH OTHOCUTENBHOCTh ~ MEXaHWYecKoro IBIbKeHms. Cucrema  orcuera. OK 04
[Mpuanun otHocuTenbHOCTH ["ammnes. CrocoObl ONMMCAHUS JBIKCHUS. OK 05
Tpaekmopua. Ilyms. Ilepemewyenue. PaBHOMEpHOE NPSIMONHHENHHOE
nBkeHne. CKopocTb. MrHOBEHHass M CPEAHSS CKOPOCTH. Y CKOpPEHHE. OK 07
IIpsimonIMHEIHOE JBUIKEHUE C IOCTOSHHBIM YyCKOpeHHeM. JIBuxeHue ¢
MOCTOSSHHBIM ~ YCKOpEHHeM  cBOOOmHOTO  maneHusi.  Pagnomephoe
ogujiceHue  MOYKU  NO  OKPYICHOCMU,  y2l06aAA  CKOPOCHLb.
IentpocTpemurensHoe yckopeHue. Kunemamuka abconiomno meepoozo
mena.
JlaGopaTopHble U NPpaKTHYeCKHE 3AHATHS
1| Usyuenue ABIKEHUs Tea 10 HAKIOHHOI IUIOCKOCTH 2
Tema 1.2 Coaep:xanue y4eOHOIr0o MaTepuasa 4
OcHOBBI OcHoBHas 3anada auHaMukd. Cmta. Macca. 3akoHbl MexaHuku HproToHa.
JUHAMMKHU Cunsl B npupozae. Cuna TSKECTH U CHJIAa BCEMHPHOTO TATOTEHHS. 3aKOH
BCEMUPHOTO TATOTCHUA. HepBa;I KOCMHUYECKasA CKOPOCTh. I[BI/I)KGHI/IG
miaHeT U Manbeix Ten ComHeuHol cuctembl. Bec. HeBecomocts. Cuisl
yrnpyrocti. CHIbI TPEHUSI.
JlaGopaTopHble U NPAKTHYeCKUE 3AHATHSA
1| Omnpenenenue koddduireHTa TpeHust 1 Ko3POUIEHTa KECTKOCTH 2
Tema 1.3 Conep:xaHue y4eGHOro MaTepuasa 4
3aKoHbI Umnynec Tema. MMmynsc  cuiabl. 3aKOH COXPaHEHHUS  HMMITYJIbCA.
COXpaHEHH B PeaxtuBHOE JIBIDKCHHE. Mexanuueckas paooma u
MeXaHHKe mouwgnocmo. Kunemuueckan snepzun. Ilomenyuanvuan snepeusn. 3aKon
coxpanenus mexanuueckou nepeuu. Pabota CUIBI TSIKECTH M CHIIBI
ynpyroctu. KoncepsatuBHble cuibl. [IpuMeHeHHE 3aKOHOB COXpaHEHHSI.
Hcnonb30BaHME 3aKOHOB MEXaHHUKH JJISl OOBSICHEHHS JBIKCHUST HEOECHBIX
TeNl W JUId  Ppa3BUTUS  KOCMHUYECKMX  HCCIEIOBAaHWH, TPaHMIIBI
NPUMEHUMOCTH KJIACCHYECKOH MEXaHHKU.
JlaGopaTopHble U NpaKTHYeCKHe 3aHATHS
1| Pemenue 3a1a4 1o reme «3aKOHBI COXPaHEHHS B MEXaHHUKE) 2
Paznen 2. Moaekyasipnast pusuka. Tepmoannamuka 18 OK 01
(10/4) | OK 02
Tema 2.1 Conep:xkanue y4eOHOIr0 MaTepuasa 4 OK 03
OcHoBBI OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIIPHO-KUHETHYECKOH Teopun. Pazmeps u OK 04
MOJIEKYJISPHO- Macca MOJIEKYl M aToMOB. bpoyHoBckoe nBrkeHue. Custbl u Inepzus
KHHEeTHYeCKOoii MeNHCMONEKYNAPHO20  g3aumodeiicmeun. CTpoeHHE Ta3000pasHbIX, OK 05
Teopuu JKUAKUX U TBepAbIX Ten. MpeanbHelii ra3. JlaBnenue rasa. OCHOBHOE OK 07
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YpaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TeopuH razoB. Temnepamypa u
ee uzmepenue. TepMoaMHAMHUYECKas ITKajda TeMIepaTypbl. AGCOTIOTHBIN
HyJb TeMmepaTypsl. TemmnepaTypa 38e31. CKOPOCTH JBMKEHHS MOJIEKYIT U
WX M3MEpeHHe. YPaBHEHHE COCTOSHUS HICalbHOrO rasza. Vzompomeccs u
ux rpaduku. ['a3oBeIe 3ak0HBI. MoJsipHas ra3oBast MOCTOSTHHASL.

ﬂaﬁopaTopﬂme U NPAKTUYCCKUE 3AaHATUSA

1| UsyueHue o/iHOro u3 IpoLeccos

Tema 2.2
OCHOBBI
TepMOIUHAMHUKH

Conep:xkanue y4eOHOro MaTepuasa

BHyTpeHHsT SHEPrus CHCTeMBl. BHYTpeHHSS »HEprus HACaIbHOTO Tasa.
PaGora m Temmora kak (OPMBI TEepenadyd SHEPTHH. | eIUIOEMKOCTD.
VYaenbHas TEmIOEMKOCTb. KOJIMYECTBO TEIIOTHI. YpaBHEHHE TEILUIOBOTO
Oamanca. [lepBoe Hayamo TepMOAWHAMHUKH. ArabaTHBIN mporiecc. Bropoe
Hadaluo TEepMOOUHAMUKA. IIpunyun Oelicmeus meniooll MauiuHbl.
Tennosvie osuzamenu. KII/[ mennoeozo oOseuzamens. XooounvHvle
Mmauwunbl. OXpaHa IPUPOJIBL.

JIaﬁopaTopHLIe U NMIPAKTUYECCKUE 3AaHATUSA

Pemenne 3a1a4 110 TCME «OCHOBBI TCPMOJANHAMUKNY)

Tema 2.3
ArperatHsle
COCTOSIHMSA
BelllecTBa U
dazoBbie
nepexoabl

Coaep:xanue y4eOHOIro MaTepuasa

Hcnapenne wu KoHjeHcauus. HacblleHHBI map U €ro CBOMCTBA.
Abconromnan u omuocumensuas enaxchocmo 6030yxa. Ilpubopsl ais
OIpesieNieHus] BIAXKHOCTH Bo3fayxa. Touka pocel. Kumenue. 3aBuCHMOCTB
TEeMIIepaTypbl KAIECHUS OT JaBieHus. KpuTHueckoe cocTOSHUE BEIECTBa.
XapakTepuCTHKA JKUAKOTO COCTOSIHUS BemecTBa. II0BEpXHOCTHBINH CIOH
JKUJKOCTH. OHEpPrus IOBEPXHOCTHOTO ciiod. bmmkHWE  mOpsmok.
Ilogepxnocmnoe namsaxncenue. Cmauueanue. fenenusa ha zpanuye
JHcuokocmu c meepovim menom. Kamunnspubie
siBJeHusl. XapaKkTepHCTHKA TBepJAOro  COCTOSIHMSI  BelllecTBa.
Kpucmannuueckue u amopgusie mena. Yupyrue cBoiicTBa TBEpIbIX TeIl.
3akon ['yka. MexaHuueckue CBOWCTBa TBepAbIx Ten. Ilmactmyeckas
(ocrarounast) nmedopmanus. Tennoeoe pacuiupenue meepovix men u
acuokocmeit. Korppuyuenm nuneiinozo pacwiupenusn. Korgpgpuyuenm
00véMmno20 pacwupenus. Yuem pacuwupenus ¢ mexuuke. Ilnaenenue.
Yoenvnaa mennoma nnaenenus. Kpucrammmsauus. Ilpakmuueckoe
npumeHenue 6 nOGCEOHEeGHOI JHCU3HU PUUYECKUX 3HAHUI O C6OICMEAX
24308, HcuOKocmeil u meepovix mel.

Pewenue 3a0au c npogpeccuonanbHoil HANPAGIEHHOCMbIO

JlaGopaTopHble U NPpaKTHYeCKHE 3aHATHSA

2 | OmpeneneHue XapaKTEPUCTHK U BJIAKHOCTH BO3yXa
Pemenue 3agau

1
1

Pazpgen 3. DnekTpoanHaMuKa

26
(12/4)

Tema 3.1
DJIeKTpHYecKoe
noJie

Conep:xaHue y4eGHOro MaTepuasa

Inexmpuueckue 3apa0pl. JNEMEHTAPHBIN 2NEKTPUIECKUH 3aps.

3akon coxpanenua 3apaoa. 3akon Kynona. Dnexrpuueckas MOCTOSTHHAS.
Onektpuyeckoe mnoje. HampsokeHHOCTh aneKTpuyeckoro noss. [IpuHomn
cynepnosuuuu  noseid.  Ilpoeoonuku 6 Inekmpuueckom  noie.
Huanexmpuxu ¢ snekmpuueckom none. Ilonapusayua OuIneKmpuros.
Pabora cmn oamekrpoctatmueckoro mois. [lotenunman.  Pasnocmo
nomenyuanog. Ceazp mexcoy HANPAICCHHOCMBIO U  PAZHOCHIbIO
ROMEHUUANo6 3INeKmpuyecko2o noas. Inexkmpoemkocms. Edunuyp
anekmpoemkocmu. Konoencamopwvl. Coedunenue KonOencamopog @
oamapeio. Oueprus 3apsKEHHOT0 KOHJIeHCaTopa. Auepzus
aieKmpuueckoz20 nons. Ilpumenenue konoencamopos.

Pewenue 3a0au c npogpeccuonanvbHoii HanNPAsIEHHOCMBIO.

4

Tema 3.2
3aKOHBI
MOCTOSIHHOI' 0
TOKA

Conep:xkanue y4eOHOIr0 MaTepuasa

VYcnoBusi, HEOOXOAMMBIE JJIsi  BO3HMKHOBEHHUS M MOJJIEpPIKAHUS
anekTpudeckoro Toka. Cuiia ToOKa W IUIOTHOCTh TOKa. 3akon Oma 01s
yuacmka uenu. 3a8UcUMOCHb IIEKMPUYECKO20 CORPOMUGTEHUST OM
Mamepuana, OIUHbL U NAOWAOU NOREPEYHO20 CEUEeHUS RPOGOOHUKA.
3asucumocmey  InEKMPUYECKO20 CONPOMUGIEHUA NPOBOOHUKOE OM
memnepamypel. Temnepamypuoiit  KoIppuyuenm conpomuegnenus.
Csepxnposooumocms. Paboma u mowgnocmv nOCMOAHHO20 MOKA.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tennosoe Oeiicmeue moka. 3akon Jicoyna—Jlenya.
Dnexkmpoosurcywian cuna ucmouynuka moxa. 3akon Oma 0nsa nNoaAHoN
yenu. Inexkmpuueckue uenu. Ilapannenvnoe u nocnedosamensHoe
coeduneHue npoeooHukos. 3akouvl Kupxzoga ona yzna. Coedunenue
UCMOYHUKOG ITIEKMPUUECKOIL IHePZUU 6 Hamapeio.

Pewenue 3a0au c npogpeccuonanbHoii HANPAGIEHHOCHbIO

JlabopaTopHble U NPpaKTHYeCKHe 3aHATHSA

1| Usmepenue 3/IC 1 BHyTPEHHETO COTMPOTHBIICHISI ICTOYHIKA TOKa

2 HccnenoBanue 3aBUCMMOCTH MOILIHOCTH JIaMIIbl HAKaJIUBaHHUS OT
HaIpsHKCHUA Ha €€ 3aKuMax

N

Tema 3.3
DJIeKTpUdecKuii
TOK B Pa3JIMYHBIX
cpemxax

Coaep:xanue yueOHOro MaTepuajia

Inekmpuueckuilt MoK ¢ Memannax, 6 INeKmMpoIumax, 2a3ax, 6 6aKyyme.
Onexkmponus. 3axkon Inekmponusa @Dapadesa. InekmpoxumuuecKuii
Ixeuganenm. Buowvlt 2azoevix paspadoe. TepMOdIIEKTPOHHAS 3MUCCHSL.
IIna3zma. Inexmpuueckuii mok [
noaynpogoonuxkax. CoOOCTBEHHass W TIPUMECHas IPOBOJUMOCTH. P-n
nepexona.  Ilpumenenue  noaynpoeoonuxos. Iloaynpoeoonukoevie
npuoopel.

Tema 3.4
MarnuTtHoe moJjie

Conep:xanue y4eGHOIro MaTepuasa

Bekrop uHayKunun MarHutHOro nosis. HanpsbkeHHOCTh MarHUTHOTO TOJIS.
JleficTBUE MArHUTHOIO MOJIA HA MNPSAMOJMHEWHBIM NPOBOJHUK C TOKOM.
BzaumopneiictBue TOKOB. Cuna Amnepa. Ilpumenenue cunvi Amnepa.
MarauTHBIH TOTOK. PaboTa mo mepeMemeHnio MPOBOJHUKA C TOKOM B
MAarHuTHOM noJie. JleficTBue MarHUTHOTO IOJISl Ha ABMOXKYLIUKCA 3apsi.
Cuna Jlopenya. Ilpumenenue cunvl Jlopenya. OnpeneneHue yaeabHOTO
3apsana. Maznummubole ceoiicmea gewecmea. Maznumnasn
nponuyaemocms. CollHEUHass aKTUBHOCTh U €€ BIMSHHME Ha 3eMIIIO.
MarsuTtHbie OypH.

Pewenue 3a0au c npogheccuonanvnuoii HanpagiIeHHOCMyIo.

Tema 3.5
DJIeKTPOMATHUT-
Hasl HHIYKIHS

Coaep:xanue y4eOHOIr0o MaTepuasa

SBieHune dieKTpoMarHuTHOW wHAyKiWH. [lpaBunmo Jlenma. 3akoH
9NEKTPOMArHUTHOW WHAYKIMH. BuxpeBoe saextpuueckoe moie. IDJC
WHAYKOUW B JABUWXYIIUXCA MNPOBOJHUKAX. SIBnenue CaMOMHIYKIUH.
WuaykTuBHOCTE. DHEpPrus MarHUTHOrO  MmoJisi Toka .B3zammocBssb
ANIEKTPUYECKUX U MATHUTHBIX MOJIeH. DIIeKTPOMarHUTHOE TI0JIe.

JlaGopaTopHble U NPpaKTHYeCKHE 3aHATHSA

1| V3yudeHwue sBICHHS HIICKTPOMArHUTHON HHIYKIINH

Paszgen 4. KoedGanus  BOJTHBI

10

Tema 4.1
MexaHnyecKkue
KoJIe0aHus 1
BOJIHBI

Conep:xanue y4eGHOro MaTepuasia

Konebarensnoe mnBmxenue. [apmonnmdeckne konebanus. CBoOoHbIC
MexaHn4eckue KoseOanus. [IpeBpaiieHue 3HEprHU NpU KosieOaTeIbHOM
nBiwkeHnd. CBOOOAHBIE — 3aTyXarolle MEXaHHWYeCKHe  KoJeOaHHs.
Matematnueckuii MasTHUK. [lpyxuHHBI MadTHUK. BbIHyXIeHHbIE
MexaHn4eckue Konedanus. Pesonanc. [lonepednsie U Mpo10IbHBIE BOJIHBI.
XapaKkTepUCTUKH  BOJHBL. ~ 3BYKOBBIE  BOJIHBL. ~ YIIBTPa3ByK U €ro
NpHUMEHEHHE.

(-1-)
4

JlaGopaTopHble U NPpaKTHYeCKHE 3AaHATHS

1| Onpexnenenne yCKOpeHHS CBOOOIHOTO ITaICHHS C TOMOIIBIO
MaTEMaTUYCCKOro MaATHHUKA

Tema 4.2
DJIeKTPOMATHUT-
HbI€ KOJIEOAHUS 1
BOJIHBI

Coaep:xanue y4yeOHOIro MaTepuasa

CBoOoHBIE 3JIEKTpOMAarHuUTHBIE KojeOaHus. IIpeBpamieHwe »Heprun B

KoJe0aTeTbHOM KOHTYpe. dopmyna TomcoHa. 3aTyxarorime
SIIEKTPOMArHUTHBIC KOJICOaHUS. I'eneparop
HE3aTyXarolux DJIEKTPOMArHUTHBIX KOJIeOaHuH. BrinyxaeHHbie

anekTpuueckue konebanus. [lepemenHsiii TOK. ['eHepaTop MEpEeMEHHOTO
Toka. EMKOCTHOE€ ¥ MHIYKTUBHOE CONPOTHUBIEHUS MEPEMEHHOIO TOKa.
AxTuBHOE conpoTuBieHue. 3akoH Owma ais DJIEKTPUYECKOH 1enu
MEPEMEHHOT0 TOKa. PaboTa M MOIIHOCTH MEPEMEHHOTO TOKa. Pe3oHaHC B
anexTpuueckoi uenu. Tpanchopmaropbl. TOKM BBICOKOW YacTOTEHI.
[Tonyuenue, nepenaya u pacnpeneneHue SJIEKTPOIHEPTHHU.
DNIEKTPOMAarHUTHOE TI0JIe KaK OCOOBIN BHJ] MaTepHH. DJICKTPOMarHUTHBIC
BOJTHBL. CBOWCTBA 3IEKTPOMArHUTHBIX

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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BoytH. Bubparop I'epma. OTKpBITEIN KoeOaTenbHbINH KOHTYp. M300peTeHne
paguo A.C. IlonoBeiM. [TonsTre o panuo cBsizu. IlpuHuMn paauocBs3u.
[IpuMeHeHne JIeKTPOMArHUTHBIX BOJIH.

Paspen 5. Onruka

12
(4r)

Tema 5.1
IIpupoaa ceera

Conep:xkanue y4yeOHOro MaTepuasa

Todeunslit HCTOUYHUK cBeTa. CKOPOCTH PacIpOCTPAHEHUS CBETA. 3aKOHBI
OTpaXeHUs W TpenomwseHHs cBera. CONHEYHBIE W JIyHHbBIE 3aTMEHMHS.
[punuun Troiirenca. Ilonnoe otpaxenue. Jlunsel. Iloctpoenue
n300pakeHns B nuH3aX. DPopMyrna TOHKOW JHH3BL. YBETHYECHHE JIMH3BL
I'ma3 kak ontudeckas cucrema .Onrudeckne npuOopsl. Teneckorsl.

Cuna cBeta. OCBEIIEHHOCTh. 3aKOHBI OCBEIIIEHHOCTH.

3aoauu c npogeccuonanvHoli HANPAGIEHHOCHIBIO.

Tema 5.2
BoJsnoBbIe
CBOJiCTBA CBeTa

Coaep:xanue yueOHOro MaTepuajia

Wnrepdepennns ceera. KorepeHTHOCTh CBETOBBIX JTyueii. IHTEepdepentms
B TOHKHX IUteHKax. Konbiia HetoroHa. Vcrionb3oBaHue HHTEphEPEHIINH B
Hayke U TexHuke. ndpakuus ceera. Audpakius Ha menu B
napajuieNbHbIX Jty4dax. Jndppakuuonnas pemerka. [lonspusanms
nonepe4HbIx BoiH. Ilossspusanus ceera. [IBoiiHOE JIydenpesoMIICHUE.
ITonapounel. Aucnepcus cseta. Bunbl u3itydeHuid. Buasl criekTpos.
Crnekrtpsl ucnyckanus. CriekTpbl nornomeHus. CoeKkTpaabHbld aHaIU3.
CnexTpaibHbIE KJIacChl 3B€3]]. YIIbTpa(roIeTOBOE H3ITyUCHHE.
Hugpakpacnoe uznyuenue. Penrrenorckue 1yuu. VIx npupona u
cBoicTBa. [llkana 3JIeKTPOMArHUTHBIX U31y4CHHMH.

Tema 5.3
CnenmajabHasi
Teopus
OTHOCHTEJIBLHOCTH

Conep:xanue y4eGHOIro MaTepuasa

I[BI/I)KCHI/IG CO CKOpPOCTBIO CBCTA. HOCTyJ’IaTLI TCOPHUU OTHOCHUTCIIBHOCTHU U
CJIICACTBHA U3 HHUX. I/IHBapI/IaHTHOCTL MOAYJII CKOPOCTH CBCTA B BAKYYMC.
9Hepr1/1;{ mokos1. CBsI3b MacChl U OHEPrumn CBO60,Z[HOI>1 YaCTUIEBI. DJIeMEHTBI
peHHTHBHCTCKOﬁ JVUHAMUKH.

OK 01
OK 02
OK 03
OK 04
OK 05

Pa3gen 6. KBantoBas ¢pusnka

Tema 6.1
KBanroBas
ONTHKA

Conep:xanue y4eGHOro MaTepuasa

KBanroBas runoreza Ilnanka. TeruioBoe wuznyuyenue. KopnyckymnsipHo-
BOJIHOBOM nyanusM. @otonsl. 'unoresa ne bpoiliiss 0 BOITHOBBIX CBOMCTBAX
gactun. CooTHomeHue HeomnpeneneHHoctel ['eisenbepra. JlaBnenue
cBera. Xumuueckoe nerictBue ceta. Ombitel I1.H. Jlebenea u H.U.
Baswiona. Domorgppexm. Ypasuenue Ditnwmeiina onsa
domorppexma. Buewnuii domornexmpuueckuii Ihgpexm.
Buympennuii pomorgppexm. Tunwvt pomosrnemenmos. Ilpumenenue
domorgppexma.

8
(4r)
4

Tema 6.2
®duszuka aroma u
aTOMHOIO fpa

Coaep:xanue y4yeOHOIro MaTepuasa

PasButne B3rIAI0B Ha CTpOEHHUE BemiecTBa. MOIETN CTPOEHHST aTOMHOTO
sapa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. SaepHas moaensb
aroma. Omeitel O.Pesepdopnma. Mogens aroma Bomopoma mo H.bopy.
KsantoBeie moctynatel bopa. Jlazepsi. PagmoakTHBHOCTB. 3aKoH
PafMOaKTUBHOTO pacnaja. PanquoakTuBHbIe NpeBpalleHusl.

CrniocoObl HaOMIONEHMS! M PErUCTPALMM 3apsDKEHHBIX dacTull. Oddekt
BaBmioBa —UepenkoBa. CtpoeHue aroMHoro sapa. Jledexkr wmaccel,
SHEprus CBSA3M U YCTOHYMBOCTb ATOMHBIX fAJep. SlaepHble peaxiuu.
SnepHas osHepreTuka. OHEpreTWYeCKMH BBIXOJA SAOEPHBIX PEAKIHH.
HckyccTBeHHas paavoakTUBHOCTb. JleneHue Tspkenslx suep. llemnas
aliepHasl peakuus. Ympapisemas LeNHas peakuus. SnepHbIl peaxTop.
TepmosimepHbIii cuHTE3. OHeprus 3Be3z. l[lonmydeHue paauoaKTHBHBIX
M30TONOB M WX NpUMEHeHHue. bromorndeckoe neicTBHE pagrloaKTUBHBIX
M3ITy4eHUH. DJIeMeHTapHbIe YaCTHIIBI.

Peuwienue 3a0au c npogheccuonanbHoii HAnNPAGIEHHOCHBIO.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

Pa3nen 7. Ctpoenue BcenenHoii

12

Tema 7.1
CtpoeHue
CoaHeuHOH
CHCTEMBI

Conep:xkanue y4eOHOIr0 MaTepuasa

Conneunas cucrema. [1naHeTsl, uX BUAUMOE ABIDKEHHE. MaJbie Tena
cosrHeuHo# cuctembl. Cucrema 3emiss—JIyna. Comaite. CoHeuHast
aKTUBHOCTh. McTounuk sHeprun CosHLA U 3BE3NL.

()
4

OK 01
OK 02
OK 03
OK 04
OK 05
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Tema 7.2 Conep:xanue y4eOHOIro MaTepuasa 6 OK 07
JBosIONMA 3BE3/bI, X OCHOBHBIE XapaKTepUCTHKH. COBPEMEHHBIE MPEICTABICHUS O
Bcenennoii IpoHCXOoXkAeHUN U 3Bomtoruu ConHuma M 3BE3A. OTambl JKU3HU 3BE3A.
Mnieunsiii [lyte — Hama ["anaktuka. Tunsl ranaktuk. Paguoranaktuku u
kBazapel. Bcenennas. Pacinmpenue Bcenennoil. 3akon Xabo6ma. Teopus
Bosnbmioro B3peiBa. MaciiraOHast cTpykTypa Beenennoi. MeraraiakTuka.
JlabopaTopHble U NPpaKTHYeCKHe 3aHATHSA

1 | Wzyuenne xapakTepruCTHK 3Be3. V3ydeHue KapThl 3B€3JHOTO Heba 2

BCET'O 108

3 YCJI0BUSA PEAJIM3AIIU IHPOI'PAMMBI YYEBHOU
JUCIIUAITJIMHBI

3.1 MarepuajbHO-TeXHUYEeCKasi 0a3a, HeoOXoauMAasi IJIsl OCYLIECTBJIEHUSI
00pa30BaTeILHOIO NMpoLecca Mo JUCHUIINHE

Peanuzanus yueOHoil nucuuninunel Gusuka TpedyeT HaIMyusl yueOHOro KabuHeTa
JUIsE  TIPOBEACHHUS TEOPETUYECKUX M TMPAKTHUUECKUX 3aHATHA H  J1TaOOpaTOpHIO
COOTBETCTBYIOLIETO TIPODUIIS.

Peanuzamuss  y4eOHOW  JUCHUIIMHBI  OCYIIECTBISIETCA B CHEIHAIBHO
000pyZI0BaHHOM KaOMHET €CTeCTBEHHOHAYUYHBIX TUCIUIUINH, KOTOPBIH BKIIIOYAET B ceOs:
MYJIbTUMEUA KOMIUIEKT (MYJIbTUMEINA IPOSKTOP U IKPaH),

KOMIIBIOTED,
JIoCKa ydeOHasl,
yaeOHast MeOeIb.

O06opynoBanue yueOHOTO KabUHETA:

1. KoMrutexT mist 1abopaTopHOTo MPAKTUKYMa IO ONTHKE;

2. KomrmutexT 1yist 1a60paTopHOro MpakTUKyMa 10 MEXaHHKE;

3. KommutexT 115t mabopaTopHOTO MPAKTUKYMa IO MOJICKYISIpHOU (hH3HKe U
TEPMOTUHAMUKH;

4. KommiekT Juist 1a00paTOPHOTO MPaKTUKyMa IO AJIEKTPUIECTBY;

5. KoMmiekT HarasAHbIX TOcOOuH /U1 TOCTOSIHHOTO UCTIOJIb30BaHMS;
6. KommuiekT noptpeToB uist opopMiieHHs KaOuHeTa;

7. KoMILJIeKT 7eMOHCTPAIIMOHHBIX YIECOHBIX TAOJIHII.

8. AmnepmeTp 1ab0paTOpHBIii;

9. BonpTMeTp 1ab0paTOpHBI;

10. KonopumeTp ¢ HabopoM KalIOpUMETPUUECKUX TEIT;

11. TepmomeTp 1a00paTOPHBIIL;

12. bapomeTp-anepou;

13. I'erepaTop 3ByKOBOW;

14. T'urpometp (Icuxpomerp);

15. I'py3 HaOopHBIif;

16. lunamoMeTp IEMOHCTPALIMOHHBIH;

17. KoMIIeKT mocysl IeMOHCTPAIIMOHHON ¢ IPUHAUICKHOCTSIMU;
18. MaHOMETp KUIKOCTHOU IEMOHCTPAIIMOHHBIN;

19. MeTp AeMOHCTpaITMOHHBIN;

20. MuKpOCKOIT IEMOHCTPAIIMOHHBIH;

21. llltaTuB IEMOHCTPAIMOHHBIA (PU3HUECKHIA;

22. DNEeKTPOILINTKA;

23. Habop 1eMOHCTPAIIMOHHBIN 10 MEXAHUYECKHUM SIBJICHUSIM;

24. HaGop 1eMOHCTPAlIMOHHBIN IO AMHAMUKE BPAIATEIbHOTO JIBUKECHHS;
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25. Habop neMOHCTpallMOHHBIN 0 MEXaHUYECKUM KOJICOaHUsM;
26. HabGop neMOHCTpallMOHHBIN BOJIHOBBIX SIBIICHUI;

27. Benepko Apxumena;

28. Habop Ten paBHOTO 00BEMA;

29. HaGop Ten paBHOM Macchl;

30. IIpubop ns feMoHCTpauK aTMOC(HEPHOTO JIaBIICHUS;

31. Peryar 7eMOHCTpAITMOHHEIH;

32. Cocyabl cCOOOIIArOIIHECS;

33. CrakaH OTJIMBHOW IEMOHCTPAIIMOHHBIN;

34. Illap IMackans;

35. HabGop neMoHCTpaMOHHBIH 10 MOJICKYISIPHON (PU3HUKE U TETUIOBBIM SIBJICHHSIM;
36. HaGop n1eMOHCTpaIIMOHHBIN TT0 TA30BBIM 3aKOHAM;

37. HaGop kanmuisipos;

38. TpyOka /11 AEMOHCTpAIMK KOHBEKIINH B )KHIKOCTH,

39. BBICOKOBOJIBTHBIM HCTOYHHK;

40. KoMIUIeKT IpOBO/IOB;

41. Maraut 1yrooOpa3HbIii;

42. Marsut Moj0COBOM JEMOHCTPAITMOHHBIN;

43. HaGop 1o M3y4eHHIO MAarHUTHOTO TIOJIST 3eMJTH;

44. HaGop n1eMOHCTpaIlMOHHBIN 110 MArHUTHOMY TIOJIFO KOJIBLIEBBIX TOKOB;
45, HaGop 1eMOHCTPAIIMOHHBIN 110 TIOTYIIPOBOTHHKAM;

46. HaGop AeMOHCTpAIIMOHHBIH 110 TOCTOSTHHOMY TOKY;

47. HaGop AeMOHCTpaIlMOHHBIH 10 AJIEKTPOIMHAMUKE;

48. Habop a1 AeMOHCTpAIIMH MAaTHUTHBIX TOJICH;

49. Tpanchopmarop yueOHbIH;

50. [Ta;mouka cTEeKIISIHHAS;

51. [Tamouka >00HUTOBAS,

52. Ctpenku MarHUTHBIC HA IITAaTUBAX;

53. CynTaH 31eKTpOCTaTUYECKHIA;

54. DnekTpoMarHuT paz0OpHBIN;

55. Habop neMoHCTpaluOHHbBIN IO T€OMETPUIECKON OINTHKE.

3.2. UupopmanmonHoe odecrnieyeHue 00yueHust

3.2.1 OcHoBHas JUTEpPaTYypa

l.®u3uka. ba3oBelii ypoBeHb @ y4eOHMK Ui 00pa3oBaTeNbHBIX OpraHU3ALNH,
peau3yonmx 00pa3oBaTeIbHbIC MPOrPaMMBI CPEIHEro MpodeccuoHanbHoro oopasosanus / H.
C. Ilypermea, H. E. Baxeesckas, JI. A. Ucaes, B. M. Hapyrun. — 2-e u3za., crep. - Mocksa :
[Tpoceemenune, 2025. - 517 c. — (Yuebnuk CIIO). - ISBN 978-5-09-124948-4. - Tekcr :
anektponHsiid. - URL: https://znanium.ru/catalog/product/2202345

2. Ousuka. ba3zoBwiii ypoBeHb. IlpakTukym 1o pemieHuio 3amady : y4deOHoe mocolwue,
pa3paboTaHHOE B KOMILJIEKTE ¢ Y4eOHUKOM JIJIsi 00pa30oBaTeIbHbIX OpraHU3alnid, pean3yomux
oOpa3oBarenbHble MPOrpaMMbl CpeHero npodeccronansHoro oopazosanus / H. C. Ilypsliesa,
H. E. Baxeesckas, /[. A. Hcaes, B. M. Hapyrun. — 2-e uzn., crep. - Mocksa : [IpocBemienne,
2025. - 240 c. — (Yuebnuk CIIO). - ISBN 978-5-09-124947-7. - Tekcr : anextponHsbIit. - URL:
https://znanium.ru/catalog/product/2202344
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4, KOHTPOJb W OLEHKA PE3VJBLTATOB OCBOEHUS
JTUCHUTIIMHBI

KoHTposb U OlleHKa pacKpbIBalOTCS Yepe3 YCBOEGHHBIE 3HAHUS U MPUOOPETEHHbIE
oOydJaloIIMMHCS ~ yYMEHHUS,  HalpaBieHHble Ha  (QopMuUpoBaHHME  OOUX U
npodecCHOHAIBHBIX KommeTeHIui. KomnereHunn noKHBI OBITH COOTHECEHBI C
OPEeIMETHBIMU pe3yiabTaTaMu. JlJIs KOHTPOJS W OLEHKH pPE3yJIbTaToB OO0Yy4YeHHUs
IpenojaBaTesb BIOUpAaeT (GOPMBI U METO/BI C YYETOM NpohecCHOHAIU3ANN 00yUEHUS
10 IPOrpamMMe TUCLHUIIIIUHBIL.

Kox n HanmeHOBaHME HOPMUPYEMBIX Paznen/rema Tun oeHOYHBIX MEPONPUATHH
KOMITETEHITU I
OK 01. Beibupats ciocoOBI pemeHns Pasmen 1. Temsr 1.1, 1.2, 1.3 - YCTHBIH CYET;
3a1a4 mpoQecCHOHANTBHOM Paszmen 2. Temn1 2.1, 2.2, 2.3 - (bpoHTaNBHBII OMpOC;
JIeITENbHOCTH IPUMEHUTEIBHO K Pasgen 3. Temnr 3.1, 3.2, 3.3, 34, - OIICHKA KOHTPOJILHBIX paloT;
Pa3IUYHBIM KOHTEKCTaM 35 - HabmroIeHne 3a XOZI0M
Pasnmen 4. Tems1 4.1, 4.2 BBITIOJTHEHHSI JTAOOPATOPHBIX padoT;
Pasznen 5. Temnr 5.1, 5.2, 5.3 - OLICHKA BBIIIOJIHEHUS
Paznen 6. Tems1 6.1, 6.2 J1a00paTOpHBIX PadoT;
Paspmen 7. Temer 7.1, 7.2 - OUCHKAa MpaKTHYeCKHX  paboT
OK 02. HUcnonws3zoBath coBpemeHHble | Pasmen 1. Temsr 1.1,1.2,1.3 (peurenus KaueCTBEHHBIX,
cpelncTBa  TOUCKA, anammsa U | Pasmen 2. Temnr 2.1, 2.2, 2.3 pacyYeTHBIX, MPOPECCHOHATIEHO
HHTEPIpETANNN HHpOpMAIHH, u | Pasmen 3. Temur 3.1, 3.2, 3.3, 3.4, OpUEHTHUPOBAHHBIX 3a71a4);
WHPOPMALMOHHBIE TeXHOJOTHH Uit | 3.5 - OIICHKA TeCTOBBIX 3aJ[aHUil;
BBITIOJTHEHUS 3amay | Pasnen 4. Temer 4.1, 4.2 - HaOIr0IeHHE 3a XOJ0M
po(eCcCHOHANBHON NeITeIbHOCTH Pazmen 5. Tems1 5.1, 5.2, 5.3 BBINIOJIHEHUS] MHIMBUYaJIbHBIX
Pa3nen 6. Temsr 6.1, 6.2 TPOEKTOB U OLIEHKA BBIITOJIHEHHBIX
Paznen 7. Temnr 7.1, 7.2 MIPOEKTOB;
OK 03. ITnanuposats u Pasmen 1. Temsr 1.1, 1.2, 1.3 - OLIGHKAa BBITIOJHEHUS JIOMAIHUX
peann30BBIBaTH COOCTBEHHOE Pasgen 2. Temnr 2.1, 2.2, 2.3 CaMOCTOSITENIFHBIX PadoT;
npodeccrnoHaIbHOE U IMYHOCTHOE Paznen 3. Temnr 3.1, 3.2, 3.3, 3.4, - HaOJIOJIeHHe M OLEHKA PENIEHHS
pa3BUTHE, IPEANPUHAMATEIHCKYIO 35 Kelic-3amau;
JIeITeNIbHOCTh B MPO(eCcCHOHANBHOM Paznen 7. Temsr 7.1, 7.2 - HaOJIIOZIEHUE W OUEHKa JENOBON
cdepe, UCMONB30BATH 3HAHUSI 10 UTPBL,
(hUHAHCOBOM rPaMOTHOCTH B - DK3aMeH.
Pa3INYHBIX KU3HEHHBIX CUTYAITHSIX
OK 04. 3¢ddexruBHO Pasmen 1. Temsr 1.1, 1.2, 1.3
B3aMMO/ICHCTBOBATH U pabOTaTh B Pasgen 2. Temnr 2.1, 2.2, 2.3
KOJUIEKTUBE W KOMaH Paszgen 3. Temsr 3.1, 3.2, 3.3, 3.4,
35
Pasznen 4. Temn1 4.1, 4.2
Pasnen 5. Temsr 5.1, 5.2, 5.3
Paznen 6. Temsr 6.1, 6.2
Pazpen 7. Temnr 7.1, 7.2
OK 05. Ocymecteusars yctayio u | Pasgen 1. Temsr 1.1, 1.2, 1.3
MUCBMEHHYI0  KOMMYyHHKanuio  Ha | Pasgen 2. Temsr 2.1, 2.2, 2.3
rocynapcTBeHHOM si3bike Poccuiickoii | Pasmen 3. Temsr 3.1, 3.2, 3.3, 3.4,
®denepanun ¢ yderom ocobeHHocreil | 3.5
COLIMANILHOTO u KyneTypHOTO | Paznen 4. Temsr 4.1, 4.2
KOHTEKCTa Pasnen 5. Temnr 5.1, 5.2, 5.3
Paznen 6. Temsl 6.1, 6.2
Pazpen 7. Temnr 7.1, 7.2
OK 07. ConelicTBOBaTh COXpaHEHUIO Pazmen 1. Temsr 1.1, 1.2, 1.3
OKpY>KaroIleil cpeipl, Paznen 2. Temsnr 2.1, 2.2, 2.3
pecypcocOepereHI0, IPUMEHSITh Paznen 3. Temsr 3.1, 3.2, 3.3, 3.4,
3HAaHUS 00 M3MEHEHUH KJIMMATa, 35
TIPUHIIAITEI OEPEKITUBOTO Pasznen 4. Temn1 4.1, 4.2
MPOU3BOJICTBA, IPPEKTHBHO Paznen 6. Temsr 6.1, 6.2
JIeHCTBOBATH B UpE3BBIYANHBIX Paznen 7. Temsr 7.1, 7.2
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CUTYyalrax

Kpumepuu oyenku pesynomamoe ooyuenusn
KoHTpons ¥  oOLEHKa pe3ylbTaTOB  OCBOEHHUS  Y4e€OHOM  JTUCIUIUIMHBI
OCYIIECTBIISIETCSl IIPENOJIABATEIIEM B MPOLECCE IPOBEACHUS MPAKTUYECKUX padoT,
TECTUPOBaHUA, COOECENOBaHUs M0 PE3yJIbTaTaM BBIIIOJIHEHUS JIa0OpAaTOPHBIX padoT, a
TaKkXKe PpelIeHUs 3aJlad, COCTaBJICHHs pabo4yux TaOJIUIl M MOATOTOBKU COOOIEHUH K
YPOKY.

YcrHBIi ompoc. YCTHBIM OTBET — OJTO Pa3BEPHYTBHIA pPACCKa3, BKIIOYAIOIINI
TEOPETUYECKUE MAaTEPUANIBl U NPUMEPBI UX NPUMEHEHUS. Y JOBIETBOPUTEIbHAS OLEHKA
CTaBUTCS, €CJIM CTYAEHT AEMOHCTPUPYET HETJIYOOKHE TEOPETUUECKHUE 3HAHUS, ITPOSBIIAET
cnabo cpopMUpOBAHHBIE HABBIKM aHalIM3a SBJIEHUH M TMPOLECCOB, HEIOCTATOYHOE
YMEHHE JIeJaTh apryMEHTUPOBAHHBIE BBIBOJBI M NPUBOAMUTH NPUMEPHI, MOKA3BIBAET HE
JOCTaTOYHO  CBOOOJIHOE  BJAJ€HUE  MOHOJOTMYECKOM peublo, TEePMUHOJIOTHEH,
JIOTUYHOCTBIO U TOCJEJA0BATEIbHOCTBIO U3JIOKEHHUS, JIe1aeT OUIMOKH, KOTOPbIE MOXKET
UCIIPABUTH TOJBKO MPU KOPPEKIUH MPENOIaBATENIEM.

Pedepar. [IpogykT caMoCTOSITENHHOM pabOTHI CTYACHTA, PEACTABISIONINNA COOOM
KpaTKOE€ M3JI0KEHHE B NMHCbMEHHOM BHUJE IMOJIYYEHHBIX pPE3YyJIbTaTOB TEOPETUUYECKOIO
aHaju3a OMpeleleHHON Hay4yHOU (y4eOHO-HCCIeOBaTeIbCKONW) TEMBI, TJE aBTOP
pacKpbIBaeT CyTh HCCIENyeMOH IMpoOJIeMbl, NPUBOAMUT Ppa3IUYHbIE TOYKU 3PEHUs, a
TaKKe COOCTBEHHblEe B3IVIAAbI Ha Hee. PedepaT oleHUBaeTCs MO KOJUYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, INIyOMHE aHajlu3a NpoOJeMbl, KadyecTBe OOOCHOBaHUS
ABTOPCKOM MO3UIUH, TTTyOUHE PaCKPBITUS TEMBI. Y TOBIETBOPUTENIbHAS OLIEHKA CTABUTCA,
€ClId TéMa OCBEIIIEHA JIUIIb YaCTUYHO, JOMYIIEHb (PaKTHUECKHUE OMIMOKU B COAEP)KaHUU
pedepata, HIM HUMEIOTCS  CYLIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUM K
pedepupoBaHuio, WM HETIOIHbIE OTBETHI Ha IOMOJHUTEIbHBIE BOIIPOCHI.

Tect. CucreMa cTaHIapTU3MPOBAHHBIX 33JJaHUM, [TO3BOJISIONIAs aBTOMAaTU3UPOBATh
MIPOIIeYPy U3MEPCHHS YPOBHS 3HAHUW M YMEHUH oOydaromierocs. TecT oreHuBaeTcs 1Mo
KOJIMYECTBY MPaBUJIbHBIX OTBETOB (He MeHee 50%.).

I[IpakTuyeckas (1adGopatopHasi) padora. IIpakTuyeckass pabora — 3TO 0COOBII
BUJ JEATEIBHOCTH OOYyYaloIIerocs, YTO MOAPa3yMEBAaeT BBINOJHEHUS Pa3HOIJIAHOBBIX
3aJlaHiid, B TOM uucie pabora ¢ mnpudbopamMu, HE CBSI3aHHBIX C 00pabOTKOMU
TEOPETUYECKOTO MaTepuana, a NPUMEHEHHEM TEOpPETHYECKOro MaTrepuana K
KOHKPETHOMY 3aJlaHuio. Bo Bpems BBIONHEHHS CTYIEHTY HEOOXOIMMO HCIOIb30BATh
paHee IONy4YEHHbIE TeopeThdeckue 3HaHudA. [loyiokuTenbHas OLlEHKAa CTaBUTCS, €CIIU
BBITIOJTHEHBI BCE 3aaHMsI pa0OThI C 3aMEYaHUSIMH; CTYJICHT OTBETHJI HA BCE KOHTPOJIbHbBIE
BOIPOCHI C 3aMEUAHUSIMHU.

Kontpoabnas pabora. Koutponbnas paGota — 3TO BHJ JACATEIHHOCTH
oOydaroIierocsi, 4YTO MOAPAa3yMEBAE€T KOMIUIEKCHYIO IIPOBEPKY TEOPETUYECKOTO
MaTepuaja M yMEHHE MPUMEHSATh TMOJy4YeHHble 3HAHMS TMPU PEIICHUH 3aj]ad.
[TonoxxutenpHasi OLEHKAa CTaBUTCS, €clu BblMONHEHO 60% 3amaHuil KOHTPOJIBHOU
paloTBHI.

OneHka «OTJIMYHO» BBICTABISIETCS, KOIJa OOydaroluecsl MOKa3blBaeT IyOoKoe
BCECTOPOHHEE 3HAHHWE paszjeia AUCHUIUIMHBI, O00A3aTeIbHON U JOMOJHUTEIbHOU
JUTEPATypbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO H3JIaraeT marepuai, MOXKET
IIPUMEHSTh 3HAHUSA JJI aHAJIM3a KOHKPETHBIX CUTYallui.

OneHka «XOpomIO» CTaBUTCA IIPU TBEPABIX 3HAHUAX pa3lela JUCLUILIMHBI,
00s3aTeNIbHON  JIMTEpaTypbl, 3HAKOMCTBE C  JIONOJHUTEIBHOM  JINTEPaTypoOi,
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apryMEHTHPOBAHHOM H3JIOKEHUU MaTepuajia, yMEHUN IPUMEHUTD 3HAHUS JIJIsl aHATIU3a
KOHKPETHBIX CUTYyaIUil.
OrnieHKa «yJIOBJICTBOPUTEIHHOY» CTABUTCS, KOT/Ia CTYACHT B OCHOBHOM 3HAET pa3jiel
JTUCIUATUTAHBI, MOKET MPAKTHYECKH TPUMEHUTH CBOM 3HAHUS.
OlieHKa «HEeYIOBIECTBOPUTEIHHOY» CTABUTCS, KOT/Ia CTYACHT HE OCBOMJI OCHOBHOTO
COJICpKaHUsI MPeIMETa U c1ad0 3HAET U3ydaeMbli pa3/ien AUCIUTUTNHBI.

Ilpumepnwie 6onpocwt 01151 nPOGeOeHU NPOMENCYNOYHOI ammecmayuu
(Ooughchepenyuposannvwiit 3auem)

1.  Mexanunueckoe IBmxkeHrne. MatepuanbHas Touka. Teso orcyera.

2. TpaekTtopus. IIyts. [lepemenienne. CKOpocTb.

3. PaBHOyCKOpEHHOE NPSIMOJIMHEMHOE JIBHKEHHE. Y CKOpeHHe. PaBHO3aMmenneHHOe
MPSIMOJIMHEIHOE IBUKEHUE.

4. CBoOosHOe MajeHue Ten. Y CKopeHre cBOOOAHOro najeHus. BiusHue yckopeHuit

Ha J)KMBBIE OPTraHU3MBI.

5 PaBHOMepHOE IBUKEHUE 110 OKPYKHOCTH U €T0 XapaKTepucTuku. [lepuo.

6 VYriioBas ckopocTs. LIeHTpOCTpeMHUTENBHOE YCKOPEHHE.

7. OTHOCHUTENBHOCTh MEXAHUYECKOTO IBMKEHHUS. CII0KEHUE CKOPOCTEH.

8 [Tpunnunn naepruu. 3akoHsl HeroToHA.

9 JIBrkeHue Tena o 1eMcTBUEM HECKOIBKUX chil. ClI0’)KEHHE BEKTOPOB.

10. Hwmmynbc Tena. 3aMKHYyTasi CUCTEMa. 3aKOH COXpaHEHUS UMITYIIbCa.

11. Bpoynosckoe nBuxenue. uddysus. Auddys3us B xxuBoit npupoie.

12.  Pasmepsl u Macchl MOJIEKYJT U aTOMOB. [locTosinHas ABoraapo. MaeansHslii ras.

13. TepmoauHamuueckue napameTpsl. JlaBnenue rasza. JlaBnenue atMocgepsl.

14. Temmneparypa. TepmoanHamuyeckas mkana KenbBuHa.

15. Temneparypnas mkana Llenbcust MenuMHCKAN TEPMOMETP.

16. Bogsgnoii map B atmocdepe. AOGCONOTHAs U OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa.
Touxka pocsl.

17. TlpuGopsl s ompeneneHus] BIAKHOCTH BO3AyXa. | MrMeHMuYecKoe 3HauyeHue
BJIQYKHOCTH BO31yXa.

18. XapakTepucTHuKa KHUIKOTO COCTOSHUSA BEIIeCTBA. bIMKHMIA OPSIIOK.

19. CwmauuBanme. Kammmnspaocts. Kanmmnspueie sBnenuss B ObITy, MpUPOE,
OpraHM3Me YeJIOBEKa.

20. Kpucramnmnueckue u amopdusie Tena. Kpucramnorpadus.

Ilpumepnuie 3a0auu na oughpepenyuposannsiii 3auem
1) KakoBa >KeCTKOCTh MPYKHUHBI, €CIIH Ipy3 Maccoi 10 Kr pacTaruBaet npyxKuHy
Ha 10 cm.
2) Kakoii rpy3 HY)XHO MOJABECUTh K mpyxuHe )EcTKocThio 1000H/M, 4TOOBI
pacTsHyTb ee Ha 20 cM.
3) 'py3 Maccoii 3 Kr pacTsaruBaeT npyxuHy Ha 5 cM. Kakum J10mKkeH ObITh Ipy3,
KOTOPBIM PacCTSHET NPYKUHY Ha SCM.

5. JOHOJIHUTEJIBHOE OBECHHEYEHUE JUCIHUIIJINHBI

Ipunoxenue 1. KpaTkuii KOHCHEKT JeKIMOHHBIX 3aHATHI
Jleknust «OCHOBHBIE MOJIOKEHHUS MOJICKYJISPHO-KMHETHYECKON Teopum»
ATOMHCTHYECKUE YYEHHUS O CTPOCHHM BEIIECTB 3apOJMINCh B IEPUOJ paclBeETa
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KynbTypbl B Kurae, Unguu, I'petnn, Pume. [peBHerpedeckue guinocodpsl AHakcarop u
JIEMOKpUT YYWJIH, YTO BCE€ BEIIECTBA COCTOST M3 MAJEHBKUX HEIETUMBIX YacTHI] -
aTOMOB.

W3BecTHO, YTO BCE BEIIECTBA COCTOAT W3 aTOMOB, MOJIEKYJ, KOTOpPbIE HMEIOT
onpezesneHnyo mMaccy. M3 OpOyHOBCKOrO JBMKEHHUsS CIEAYyeT, YTO YaCTHIIbl - aTOMBI,
MOJIEKYJIBI HaXOJATCS B HENPEPHIBHOM XAOTHYECKOM ABMXKEHUU. Onucarb BHKEHUE
YacTUL] C NOMOIIBI 3aKOHOB MEXaHUKH HE yIajoch. BbUIO CO31aHO HOBYIO TEOPHIO,
KOTOpasi Ha3bIBACTCSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUEN, B OCHOBE KOTOPOW JICKHUT
TPH 0O0ILIKE MOJIOKEHUS], & UMEHHO:

1. JIro6oe€ BelecTBO COCTOUT U3 MEJIbUANIIINX YACTHI] - AaTOMOB KT MOJIEKYII.

2. ATOMBI U MOJIEKYJIbl HAXOSATCS B HEIPEPHIBHOM Xa0TUYECKOM (TEIIOBOM) IBUKECHHH.
3. Mexnay aromamu (MOJIGKYJIaMH) CYIIECTBYIOT CHJIBI B3aMMOJICHCTBUS, KOTOPBIC
3aBUCAT OT PpACCTOSIHUST MEXAY HHUMH M MOTYT OBITh CHUJIAMU MPUTSDKCHUS U
OTTAJIKUBaHUSI.

Huddysuelt Ha3bpIBalOT SBJIEHUE, NPU KOTOPOM BEIIECTBA caMHU COOOM
cMemmBaroTcs Apyr ¢ ApyroM. Cawmblii mpoctoil nmpumep aud@ys3um B razax - 3TO
OBICTpOE paclpOoCTpaHEHHUE 3aMaxoB, JakKe B CIIOKOMHOM BO3JlyXe: apoMaTr IyXOB YxkKe
yepe3 HECKOJbKO MHUHYT oOllyllaercs rno Bcedl komuare. Juddys3uio B razax MOXKHO
Ha0JII0/1aTh TaKXe BO BpeMs OMbITa ¢ mapoil Opoma. Jljig 3TOro B CTEKJIIHHBIN LUJIUHIP
BbICOTOM 50 CM BIMBAIOT HECKOJIBKO Kamellb OpoMa W cpa3y K€ 3aKpbIBAIOT LUJIUHAP
CTEKJITHHOM TJIACTUHKOM, 4TOOBI yIylIamplas mapa Opoma He BeIXOAWJTA Hapyxy. Bo
BpeMs HCTIapeHre OpoMa ero mapa J0BOJIHHO ObICTPO TuPyHAUPYET BBEPX, YTO XOPOIIO
BUJHO U3 I[IOCTENEHHOIO0 OKpacka BO3AyXa B LMJIUMHAPE B KOPUYHEBBINA IIBET.
CMmemvBaHue ra3oB B JJaHHOM ClIyyae HE MOJKET OBITh OCYIIECTBICHO CHUJION TSAKECTH,
MOCKOJIbKY IUIOTHOCTh MapoB Opoma 3HAYMTENIbHO OO0Jblle MIOTHOCTH BO3AyXa. OTO
SBJICHUE JIETKO OOBSICHSAETCS HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: MOJIEKYJIbI
000MX Ta3oB, JIBUTasiCh HEYMOPSJAOYEHHO U CTAJKUBAACH JPYT C JAPYroM, MOMAAAI0T B
IIPOMEXYTKH MEXAY COCETHUMH MOJIEKYJIAMH, YTO MPUBOAUT K IPOHUKHOBEHUIO OJHOIO
raza B JPYrod M, CI€JOBATEIbHO, IMOCTENEHHOIO BO3HUKHOBEHMS OJHOPOIHON CMECH
ra3os.

CBapuM cTonOBYIO cBekily U KapTodenb. Oumnctum 1 cBexity u 1 kaprodenuny,
pazpe3aeM U TMOJOBUHKM COEIMHUM Ha HekoTopoe BpeMs (2 wmuH.). Ilocnme wux
pa3beAMHEHMS YBUJIUM, YTO B TOM MECTE, IIe KapTOLIKa Obljla B KOHTAaKTE CO CBEKJIOW,
OHa CTaJla KPACHOM.

Bo3Hukaer Bompoc: Kak MOXHO OOBSCHUTH Ju(d(y3u0 B TBEpAbIX Telax
JBUKEHUEM MOJIEKYJ, €CIIM B HUX YaCTHIbl TOJBKO KOJEOIIOTCS BOKPYT IMOJOXKEHUS
paBHOBecus? Hajgo uMeTh B BUAY, YTO YaCTHUIIBI TBEPABIX TEJ M3pEAKa MOKUIAIOT CBOU
MeCTa M NEPEXOadT Ha Jpyrue. BoT 3TH «CTpaHCTBYIOIIKE» MOJIEKYJIbl WM aTOMBI
npenonpenestor AMQpGy3uto B TBEPIbIX Tellax.

Baxupiii pa3sHOBUAHOCTH JU(QY3UsT - B3aUMHOE MNPOHUKHOBEHHE
BEIIECTB 4Yepe3 IOPUCTBIE IEPEropoAKM - IIOJIY4YMJI Ha3BaHHUE OCMOC.
PaccmoTpum Takoit onbiT. CoeAMHUM NaTpyOOK MOPUCTOM cocyaa pe3MHOBOM
TpYOKOH C KOJIGHOM BOJASHOro MaHomeTpa. [lomecTum 3Ty mocynuHy non
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CTakaH, 3all0JIHeHHBIN BojopoaoM OoT npubopa Kinma. MaHoMmeTp nmokakeT yBelHYeHHe
naBieHust B cocyne. OOBACHAETCA 3TO TEM, YTO MOJEKYJIbI BOAOPO/A, KOTOPHIE UMEIOT
MEHBIIYI0O Maccy M JBUXKYTCA OBICTpEE, YeM MOJIEKYJBI KHCIOpOa U a30Ta, BXOAAIIUX B
COCTaB BO3]lyXa, MPOXOIAT CKBO3b MOPHI B COCYl OBICTpEE, YEM MOJIEKYJIbl KUCIOpOaa U
a30Ta W3 ATOr0 COCyJa B cTakaH. Ecliu MpUHSATH CTakaH C BOJOPOAOM, TO JIaBIIEHHE B
COCYJIE YMEHBILIAETCS - BOJOPO BBIXOAMUT YEPE3 MOPhI U3 COCyJa OBICTpPEE, YEM B HETO
IPOHUKAET BO3JYX.

Juddyszuto KugakocTeil yepe3 MOpUCTYIO MEPEropoaKY MOXKHO HAaOIIOAATh ¢ MMOMOIIBIO
TAKOro IPOCTOrO OMNBITA. 3aKpPOEM IIMPOKOE OTBEPCTHE BOPOHKH LEUIO()AHOM WU
NepraMeHToM, HalOJIHUM €€ PACTBOPOM MEIHOI0 KYIOpOca U OMYCTHM B COCYJ] C BOJIOM.
Uepes HEKOTOpPOE BpeMs YBUIUM, YTO YPOBEHb pAacTBOpa B BOpOHKE MoBbicmiics. UTak,
Boja AuGdyHIUPYET B PacTBOpP MEIHOTO Kyrmopoca OBICTpee, YeM pacTBOpP B BOY.
[TosiBneHue romyboBaTOro okpaca BoJAbl B COCYAE CBUAETEILCTBYET O TOM, YTO MEIHBIN
KYIOpOC TaK K€, XOTs U MeJIeHHO, TudPyHIUpYET B BOY.

SAnenne nuddy3un nMeer Ype3BbIYATHO pazHOOOpa3HbIe 00JACTH MPAKTHUECKOTO
npuMmeHenus. [Ipexe Bcero aTo cBapka M maiika MaTepuasioB: 3TH MPOLIECCHl OCHOBaHbI
Ha nuddy3un cBapuBaeMbIX METANIOB UM OCHOBHOT'O MeTalljia U npunos. B mocneanue
roJpl pa3pabOTaHO W BHEIPEHO B MPOU3BOJACTBO MeTON AU Yy3MOHHOW CBapKu B
Bakyyme. [l 3TOro cBapuBaemble J€TalM IOMELIAIOT B BaKyyMHYIO Kamepy u
HarpeBaroT J0 TeMIIepaTyphl, MpU KOTOPOoU mporecc AUPpPy3un B MeTaiax MpoOUCXoIuT
JIOCTaTOYHO MHTEHCUBHO. 3aTeM AETalM MPUKUMAIOT IPYr K JAPYTY U BBIAEPKUBAIOT
ompeseneHHoe BpeMs. [IpenmyinecTBo 3TOro MeTo/a 3akI0YaeTcsi B TOM, YTO OH JaeT
BO3MOXXHOCTh CBAapuBaTh MaTepuajbl, KOTOpblE APYTMMH METOJaMU HEBO3MOXKHO
COEMHMUTDH (CTallb C YYI'YHOM, AJTIOMHHHMEM, BOJIb()pamMoM, cepedpo U3 HeprKaBerollei
ctanu).Iudpdys3uss mUpoKo MNPUMEHSETCSs B METAUIYpruM, B YaCTHOCTH BO BpeMs
MOBEPXHOCTHOM TEPMOXUMHUYECKON 00pabOTKU METAIIJIOB U CIIABOB C LEIbI0 U3MEHEHHUS
MEXaHMYECKHX CBOMCTB MX MOBEPXHOCTHOTO cjos. Tak, /sl MOBBIIIEHUS CPOKa CIY>KOBI
MaIlliH, pabOTaloMMX B YCJIOBUSAX OOJIBIIMX HArpy3oK, CTajJbHbIE JETaIH IMOJBEPIaroT
a30THPOBAHUIO - HACBIIICHNSI TIOBEPXHOCTH CTaJIU a30TOM. ['OTOBBIE €TaIN HArpEBAIOT B
ammuaka o temrneparypsl 500-700 °C. YnydiieHne CBOMCTB MaTEpPUAIOB JOCTUTAETCA
CXOXHUMHU C IMPOLIECCAMU a30TUPOBAHMS - LIEMEHTAlUel (IOBEPXHOCTHBIM HACBIIIEHUEM
CTJIBHBIX M3JEJIMNA YIJIEpOJOM) M LHUAHUPOBAHMEM (OJHOBPEMEHHBIM HACBIIIEHUEM
MOBEPXHOCTHU JIeTalM YIJIEPOJAOM U a30TOM). MEHee Ba)XHOE INPUMEHEHHUE SBIICHUS
mubdy3un U B Ipyrux oTpacisx npousBoacTBa. Hanpumep, Ha nud@y3un ocHOBBIBaeTCS
U3BATHSA HA CAaXapoOBApEHHBIX 3aBOJAX Caxapa C HApEe3aHHON CBEKOJBHOM CTPYKKH.
CrpyXKa MpOMBIBa€TCsA BOJAOW MM CaXapHBIM PAaCTBOPOM MaJIOM KOHLIEHTpPALUH, U MPU
TOM MOJIEKYJIbI caxapa AUPPYHIUPYIOT U3 CTPYKKU B pacTtBop. fABieHue auddysuu
KHUJIKOCTeH MMeeT OONbIIoe 3HAYEHHE B JKU3HU KUBOTHBIX W PACTEHHUH, MOCKOJBKY
o0ecIieynBaeT BCAChIBAHUE BOJIbI M MUTATEIbHBIX BEIIECTB KOPHIMHU PACTEHUN, YCBOCHHE
UM U yAaJIEHUE OTXOJO0B W3 KJIETOK PAaCTEHUI W KUBOTHBIX. Tak e MPOUCXOIUT
nuddy3ust B TKAHAX YeJIOBEKa U )KUBOTHOTO. B serkux, Hanpumep, 61arogaps auddy3uu
KHCJIOPOJI M3 BO3AyXa IIOCTYNNAaeT B KpPOBb CKBO3b CTEHKM aJIbBEOJI, a 3aTEM,
pacTBOPUBILUCH B HEH, Pa3HOCUTCS IO BCEMY OpPraHU3MYy, €1a IepeBapHBacTCs B
KENyIKe W KHIIEYHUKE, W HYXKHbIE OpraHu3My BellecTBa IUPPYyHIUPYIOT BHYTPH
KJIETOK.

B 10 xe Bpems BcieactBue AuPPy3uu TPOAYKTHI >KU3HEAEATEIBHOCTH KIIETOK
BBIBOJISITCSL C HEM B OKPYXKAIOLIYIO CPEy.
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IIpuaoxenune 2.

JlaGoparopHasi padoTa
Tema: H3yueHue 3aKoHA COXpPaHEHHS] MMIYJIbCA M PEAKTUBHOIO JIBUKEHHUS.
OOopyaoBanue: nmpuéoOp I AEMOHCTPALMH 3aKOHA COXpPaHEHHS HMMIIyJbca.
Heab: M3y4ynTh 3aKOH COXpPaHEHHMS MMIYJIbCA M €ro NMpaKkTu4YecKoe NpuMeHeHue.
[Topsaiox BBIMOTHEHUS paOOTHI:
1.Pacrmionoxxure cxkaTyro IpyXuHy ¢ (UKCAaTOpOM MEeXAy IIapukamu Ha BeicoTe 50 cMm
HaJ| CTOJIOM C TIOMOIIbIO IITATHBA.
2. Ormyctute GUKCATOP M U3MEPHTE PACCTOSHUS, KOTOPBIC MPOJICTETH KaKIbIH U3
[IAPUKOB B TOPU30HTAIBLHOM HAIPaBJICHUH S1 U S2.

o 5y mn
3. Haiigute Maccy IIapUKOB ¢ IOMOILBIO BeCOB. IIpoBepsTe COOTHOIIEHHE: — =—— |,
Sz MMy
4.IlponabmroaiiTe B JEHCTBHHM MPUOOp JUIS JEMOHCTpAllUM 3aKOHA COXpaHEHUS

UMITYJIbCA.
5. CnemaiTe BBIBO/I.

6. METOIUYECKHUE VYKA3AHUS  OBYYAIOUIUMCH  TIO
OCBOEHUIO TUCHUIIAHBI

JlucuuruiiHa HareneHa Ha (opMHUpOBaHHE OOIIEy4YeOHBIX KOMIIETEHIIMM, TaKUX
KaK CIIOCOOHOCTh JEMOHCTpPALMU OOIICHAYYHBIX Oa30BbIX 3HAHWNA €CTECTBEHHBIX HAYK,
MaTeMaTUK{, TOHUMAaHHE OCHOBHBIX ()aKTOB, KOHIEIINI, IPUHIIUIIOB U TEOPUH.

OOyueHne CTyJIEeHTOB OCYILECTBIISIETCS MO TPAJAWIIMOHHON TEXHOJIOTUU (JIEKIHH,
NPAKTUKK) C BKIIOYEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKM 3pEHHs HUCIOJIB3YEMBIX METOJOB JICKIUHU MOIPA3JICIAIOTCS CICAYIOIUM
o0Opa3oM: HMH(POPMALIMOHHO-OOBSICHUTEIbHAS JICKIMs, IOBECTBOBATENIbHAS, JICKIUS-
oecena, mpobOIeMHast JICKIUA U T. 1.

YcTHOE — M3NoKeHHWe  yd4e0HOro  marepuajla  Ha  JIGKIMH  JIOJDKHO
KOHCHEKTHpOBaThCsl. CIlylIaTh JEKLUUIO HY’)KHO YMETh — MOJIEpKUBAaTh CBOE BHUMAHHUE,
IIOHATH M 3allOMHUTHL YCIBINIAHHOE, YJIOBUTH IHay3bl. B mpomecce u3In0KeHUA
IIPENOIABATENEM JIEKIUMU CTYJIEHT JOJDKEH BBIICHUTH BCE HEIOHATHBIE BOIPOCHI.
3anuchiBaTh  COAEpKAHUE JIEKIMM HYXHO 00s3aTeIbHO — 3alHMCH  I[OMOTaloT
NOJJIEPKUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAHHUIO M 3alIOMUHAHUIO YCIIBIIIAHHOIO,
NPUBOJUT 3HAHUWE B CUCTEMY, CIYyXaT ONOpOM Ajid mepexoaa K Oosee MIyOOKOMY
CaMOCTOSITEIbHOMY U3YyYEHHIO ITPEAMETA.

Meroandeckrue peKOMEHAALUH 110 KOHCIIEKTUPOBAHUIO JICKLIUN:

— 3aMKCh JOJDKHA OBITh CHCTEMHOM, MPEACTaBIATh CO00M COKpaIIEHHBIN BapHaHT
Jexkuuu npenogaBaTens. HeoOxomumo ciymatb, 0O0QyMbIBaTH U 3alUCHIBATh
OJIHOBPEMEHHO;

— 3amuch BEAETCS OYEHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKHUMU
BBIPAKECHUSIMY;

— He IpeKpamas Ciayllarb [pernojaBarels, HYXXHO 3allMCbIBaTh TO, 4YTO
HEoOXoauMO ycBOUThb. Henb3st 3amuchiBaTh cpa3y KE BBICKa3aHHYIO MBICIb
[IpEnoaaBaTelis, CiIeAyeT €€ MOHATh U I0CIe 3TOr0 KPaTKo 3alucaTbh CBOMMU CIIOBAMU
WIN CJI0BaMu npernojasarens. BaxkHo, 4ToObl B Hell He ObUI MOTEPSIH OCHOBHOM CMBICI
CKa3aHHOTI0;

—MMEHA, 1aThl, HA3BAHM S, BBIBOJIbI, OIPEIEICHUS 3aIIMChIBAIOTCS TOYHO;

—clleflyeT oOpaTUTh BHUMaHME Ha O(QOpMIIEHHE 3amucu Jiekuuu. Ui Kaxzaoro
npeamera 3aBoguTcs obmas Terpagb. OTIMYHBIM OT OCTaJbHOI'O LBETA CIELYET
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BBIJICISITh  OTNENBHBIC MBICIIA W 3aroJIOBKHM, COKpaliath OTHENbHBIE CJIOBA U
MPEJIOKEHUS, HWCIIOJIB30BaTh YCIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO M TPEYECKOTO
aaBUTOB, a TaK)KE HEKOTOPBIC MTPUEMBI CTEHOTPAPUIECKOTO COKPAIIEHUS CJIOB.

[TpakTHuecKue 3aHATHUS 110 JUCIUIUTHHE «MaTeMaTuKay MPOBOASTCS IO CXEMe:

1. yCTHBII OMPOC MO TEOPHH B HAYAJIC 3AHATHSI;

2. paboTa B TpyImax Mo pa3penieHuI0 pa3INIHbIX CUTYaIlUi 110 TEME 3aHSTHS,

3. pelnieHue NPaKTUYSCKUX 3a/1a4;

4. WHIUBUIAYATbHBIC 3aJJaHUS JJIS IOJATOTOBKHU K MPAKTHYECKUM 3aHSATHUSIM.

[{enp TPaKTUYECKOTO 3aHATHS - HAYYUTH CTYICHTOB NMPUMEHSATH TCOPETHUCCKHE
3HAHUS TPU PEIICHUU MPAKTUYCCKUX 33]]a4 Ha OCHOBE PEATbHBIX JTAHHBIX.

Ha npaktryeckux 3aHATHSAX TIPE00IaTatoT CIETYIOIIHE METOIBIL:

1. BepbanbHbIe (TpeoOIaTAIONIUM METOAOM JOJIKHO OBITh OOBSICHEHHE);

2. MpaKTUYCCKUE (MUChMEHHBIC 3/ITaHUs, TPYIIIIOBBIC 3aIaHUS H T. 11.).

BaxHBIM [TsI CTY/ICHTA SBIISETCS YMECHHE PAIIHOHATBLHO MOA0MPaTh HEOOXOAUMYIO
yueOHyto Jurepatypy. OCHOBHBIMH JTUTEPATYPHBIMU UCTOUHUKAMHU SIBJISTFOTCSI:

— oubnuoteunsie houabl hunuana Kyol'V;

— DJIEKTPOHHass OMONMOTEeUHass cHUcTeMa «YHHUBEpPCHUTETCKas OuOIMOTeKa OH
JIaiH»;

— 3JIeKTpOHHAs GubIHoTeuHas cuctemMa M3natenscrsa «Jlauby. (FOPAMT).

[lTouck xkHUT B OMONHOTEKE HEOOXOIMMO HAYMHATH C M3YYCHHUS MPEIMETHOTO
(cucTeMaTHYecKUi) Karajiora M CO3/IaHds CHHCKAa KHHI, TOCOOWH, METOIUYECKUX
MaTepUaJoB MO TeMe H3ydeHus. [IpocMOTp KHHUIM HAuWHAETCA C TUTYJIBHOTO JIUCTA,
cienyrouiero nocie 06g0xku. Ha HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JaHHbBIE,
XapaKTepU3yIOIIe KHUTY: Ha3BaHHUE, aBTOP, BBIXO/IHBIEC JaHHbBIE, JaHHBIE O TIepeu3JaHIN
u T.1. Ha obopore TUTyabHOro JUCTa AAaETCS aHHOTALUs, B KOTOPOH yKa3bIBaeTcs
TEeMaTHKa BOMPOCOB, OCBEIIEHHBIX B KHUTE, ONPEENSIeTCs] KpyT YMTaTeNel, Ha KOTOPbIH
OHa paccuuTaHa. bonblioe 3HaYeHHE WMEET NPEIUCIOBHE KHHUIH, KOTOPOE 3HAKOMUT
qUTaTeNs C JIMYHOCTHIO aBTOPA, UCTOPUEH CO3/1aHUSl KHUTH, PACKPBIBAET COJCpKAHHE.
[TpounTaB npeauciaoBHE U MOITYYUB OOLIee MPEICTaBICHHE O KHUTE, CIeIyeT 00OpaTUThCS
K ornaeieHuto. OryiaBlieHWe KHUTM 3HAKOMHUT 00y4aeMoro ¢ COJEp)KaHueM U
JIOTHYECKOM CTPYKTYpOIl KHHIH, MO3BOJISIET BHIOPATh HY)KHBIM MaTepuai IS U3y4eHHUs.
['on u3maHuss KHUTM TO3BOJSIET CYIUTh O HOBU3HE Martepuana. UeMm uyarie KHUTA
u3aércsi, TeM OOJbIIYI0 LEHHOCTh OHa MpeAcTaBisier. B kHUre wmorytr ObITh
NpUMEUYaHusi, KOTOpbIE COJEp)KaT pas3IMyHble JOMOJIHUTENbHbIE cBeAeHus. OHu
II€YaTal0TCsl BHE OCHOBHOI'O TEKCTA M Pa3bsACHAIOT OTIEIbHbIE BONpockl. IIpenMerHbie n
anQaBUTHBIE yKa3aTelu 3HAYUTENIbHO OO0JEeryaroT MOBTOPEHHE H3JI0KEHHOTO B KHHIE
MaTepuaia. B KoHIle KHUTH MOXET pacnojararbcs BCoMoraTelibHbli MaTepuai. K nemy
OOBIYHO OTHOCSATCSI MHCTPYKIUH, PUIIOKEHHUS, CXEMBbI, CUTYaIllHOHHBIE 3a/1a4H, BOIIPOCHI
JUIS CaMOKOHTpOJIA W T.h. [lng mydmiero mpeacTaBieHHs W 3allOMUHAHHUS MaTepHaia
1esnecoo0pa3Ho BECTH 3aMMCH M KOHCTIEKThI Pa3IMYHOIO COJIEP KaHUsl, @ UMEHHO:

— MIOMETKH, 3aMeYaHMsl, BbII€JICHUE [JIABHOTO;

— IIJIaH, TE3HUCHI, BBIMMCKH, [IUTATHI;

— KOHCIIEKT, paboyasi 3anuch, pedepar, T0KIaa, JEKIUs 1 T.]I.

Yurtath yuyeOHMK HEOOXOOUMO BIIYMUYMBO, BHUMATEIHHO, HE MPOIYCKas TEKCTa,
CTapasiCh MOHATH KAXAYIO (pa3y, OAHOBPEMEHHO pa3dmpasi MpuUMephl, CXEMBbI, TaOIHIIbI,
PUCYHKH, IpUBEAEHHBIE B yueOHMKe. OJHUM U3 BaXXKHEHIINX CPEeICTB, CIIOCOOCTBYIOMINX
3aKpeIUICHUI0 3HAHMM, SIBISETCS KpaTKas 3aluch MPOYUTAHHOTO Marepuaia —
cocTaBlieHUE KOHCIEKTa. KOHCHEKT — 3TO KpaTKOE CBSI3HOE M3JI0KEHUE COJEpKaHUs
TEeMBbI, y4eOHWKA WM €ro 4YacTH, 0e3 MOIpPOOHOCTEH M BTOPOCTENEHHBIX Aeranei. [1o
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CBOEH CTPYKType M IOCJIE€JOBATEIBHOCTH KOHCIEKT JOJKEH COOTBETCTBOBATh IUIAHY
yueOHuka. [loaTromy BakHO CHayasla COCTaBUTh IIJIaH, a IOTOM MHCATh KOHCIEKT B BUE
OTBETa Ha BONPOCHI IJIaHa. Eciou y4yeOHMK pa3nenéH Ha HeOOosbIINE O3arjiaBjIeHHbIC
YacTH, TO 3aroJIOBKM MOXHO paccMaTpuBaTh KaK IYHKTHI IJIaHA, a U3 TEKCTa KaKJIOU
YacTH CJEeAyeT 3alucaTh TE MBICIH, KOTOPbIE PACKpPBIBAIOT CMBICI 3aroJioBKa.
TpeOoBaHUs K KOHCIIEKTY:

— KpaTKOCTb, CKaTOCTh, 1IEJIECO00Pa3HOCTh KaK10T'0 3aIIUCBIBAEMOT0 CJIOBA;

— COZEPKATENbHOCTh 3alMCH - 3alMChIBAEMbIE MBICIU CIIEAyeT (OPMYIUPOBATH
KpaTko, HO 0e3 ymepOa ans cmbicia. OObEM KOHCHEKTa, KakK IPAaBWIO, MEHBIIE
M3y4yaeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOJKET OBIThb KaK IMPOCTBIM, TaK M CJIOXHBIM IO CTPYKTYpe — 3TO
3aBHCHUT OT COJAEPKAHUS KHUTU U 1IEJIN €€ N3YUCHHUS.

MeTtoanueckue peKOMEeHJallMK 110 KOHCTIEKTUPOBAHUIO:

— TIpex/ie 4YeM HadaTb COCTaBJSATh KOHCIEKT, HYKHO O3HAKOMMTHCS C KHUTOM,

MIPOYUTATH €€ CHavasia IO KOHIIA, TOHSATh MPOYNUTAHHOE;

— Ha 00JIOKKE TeTpajy 3allMCHIBAIOTCS Ha3BaHWE KOHCIICKTUPYEMOW KHUTH U UM
aBTOpPa, COCTABIIACTCS TUIAH KOHCTIEKTUPYEMOTO TECTa;

— 3amuCH JIy4lle JAeliaTh MPU MPOYTCHUH HE OJHOTrO-IBYX ab3aieB, a IeJIoro
naparpada Wi riaBsbl;

— KOHCHEKTHPOBAaHHE BEAETCS HE C IICNIbI0 MMETh ONpEeNeAEHHBIN 3alicH, a Il
OoJiee TOJIHOTO OBJIAJICHUSI COJEPKAHHUEM HM3y4aeMOro TEKCTa, MOATOMY B 3alHCsIX
OTMEYaeTCsl W BBIJEIAETCI BCE TO HOBOE, MHTEPECHOE W HYXHOE, 4YTO OCOOEHHO
MIPUBJICKJIO BHUMAHHUE;

— MOcJie TOro, Kak CJelaHa 3aluch CcojJepkaHus maparpada, TIaBbl, CIETyeT
nepeunTaTh €€, 3aTeéM CHOBa 0OOpaThCsl K TEKCTY M IPOBEPUTH CeOs, MPABUIBHO JIH
M3JI0KEHO COJIepKaHUeE.

TexHruKa KOHCIEKTUPOBAHUS:

— KOHCIEKTUPYS KHUTY OonbpuIoro o0bEMa, 3aluch CIEAyeT BECTH B oOuIeit
TETpau;

— Ha KaXJOH CTpaHUIIEC CJIEBAa OCTABJISIOT MOJS MHUPUHON 25-30 MM 1S 3amucu
KOPOTKHX 10/13ar0JIOBKOB, KPaTKUX 3aMe4YaHUM, BOIIPOCOB;

— KaXKJasl CTaHUIIA TETPaJId HyMepyeTcs,

— JIJIS TIOBBITIICHUSI YUTAEMOCTH 3alUCH OCTABIISAIOT MHTEPBAIBI MEXKIY CTPOKAMH,
ab3a1amMu, HOBYIO MbICIIb HAUMHAIOT C «KPACHOM» CTPOKU;

— TpH KOHCHEKTHPOBAHUHU IIHPOKO HCIIONB3YIOT Pa3IUYHbIE COKpAIICHUS U
YCIIOBHBIE 3HaKW, HO HE B yIIepO CMBICIY 3alHUCaHHOTO.PekoMeHyeTcs MpUMEHSThH
o0IIeynoTpeOuTeNbHBIE COKpAIICHHsI, HampuMmep: M.0. — MOXeT OBITh, TOC. —
rocyJapCTBEHHBIN; 1.0. — JOMKHO OBITh U T.1.

— HE CIeAyeT COKpalarh HWMEHAa M Ha3BaHHUS, KpOME O4YEeHb YacTo
MOBTOPSIOIINXCS;

— B KOHCIEKTE HE JIOHKHO OBITh MEXaHWYECKOTO TEpPENHChIBAaHUS TEKCTa 0Oe3
MIPOIYMBIBAHUSI €TO COJICPKAHUS U CMBICTIOBOTO aHAIU3a.

CTymeHT JOJKeH YMETh IMOJb30BaThCs (oHAaMH OUONHOTEK M CIPABOYHO-
oubnmorpaduaeckumu m3gaHusAMu. CTYIEHTBI JJI TOJHOIIEHHOTO OCBOCHHS Y4€OHOTO
Kypca JOJDKHBI COCTaBJISITh KOHCIEKTHI KaK TMPHU MPOCITYIIMBAHUU €r0 TEOPETUUYECKOU
(JIEKITMOHHOM) YacTH, TaK W MPH MOATOTOBKE K MPAKTUYECKUM (CEMUHAPCKHUM) 3aHITHSIM.
XKenarenbHo, 4TOOBI KOHCHEKTHI JEKIUNA W CEMUHAPOB 3alHCBHIBAIUCH B JIOTUYECKOU
MOCJIEIOBATEIbHOCTH M3YyYEHHsS Kypca M COJAEp)KaJuch B OIHOM TeTpaau. Benenue
KOHCIIEKTa SIBJISICTCS HEOOXOJWMBIM BHAOM Yy4eOHOH pdesTeabHOCTH. [lOCKOIBKY
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KOHCIIEKT:

— B IIOJIHOM 00BbEME OLICHUBAETCS KaK Pa3HOBUHOCTh MMCbMEHHOTO OTBETA Ha
M3y4aeMbI€ BOIIPOCHIL;

— CIyXHUT 0a30H Uil yCTHOrO OTBETa Ha CEMHMHApe IO OJHOMY M3 BOIPOCOB
paccMaTpHUBaeMoro IJIaHa;

— CBEICHUS U3 KOHCIIEKTa MOT'YT BBICTYIIATh B KAYE€CTBE MCTOYHUKA JOTIOJIHEHUN
K OTBETAaM JIPYTHUX CTYIECHTOB.

Opranusanus TEKyIero KOHTPOJs 3HAHWN, YMEHMH U HaBBIKOB OOydaroluXcs
OCYLIECTBIISIETCS ITYTEM TECTUPOBAHUS.

DopMoif UTOrOBOTO KOHTPOJIS sIBJsieTCs MU PpepeHnpOBaHHbBIN 3aUeT.
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PeLieH3us
Ha pabo4ylo MPOrpaMMy JHHCLHMILTHHEI
BJ1.06 «®usuka»
AT crieHaibHOCTH 40.02.04 «FOpucnpyaeHuus»

PaGouas nporpamma yue6Hoii aucumninHel b/1.06 ®U3WKA paspaboraHa Ha
ocHopaHuu PesepanbHOro rocy1apcTBEHHOro 00pa30BaTelbHOrO CTaHAapTa
npeabsBaAeMbiX K CTpYKTYPE, COIEPXKaHHA M pe3yNbTaToM OCBOCHH: yuebHo#
AMCLMIUIMHbBL, U B cOOTBETCTBMH ¢ PekoMeHaauusaMu no opraHM3alMy MOTy4eHus
Cpe/Hero obluero 06pa3oBaHMs B IPe/esiax OCBOeHHs 00pa3oBaTebHBIX MPOrpaMM
CpeaHero npogeccHOHaBHOTO obpasosanus (manee — ®IOC CIIO) 40.02.04

«HOpucnpyaeHLUH», yrBepxkaeHHas [lprkasoM MHuHHCTEpCTBAa TMPOCBELICHHS
Poccuu ot 17.0.2022 r. Ne742.

JlaHnas nporpamma  sBISETCS  HacThIO OCHOBHOH  TNpO¢eCcCHOHATBHOM
o6pazoBaTeslbHOli NPOrpaMMbl B COOTBETCTBUM C ®I'OC cpenHero (IMoJHOro)
obwero oopasosanus u  @OIOC no  crneuuanbHOCTH CIIO 40.02.04
«HOpucnpyaeHuus».

CozepxaHue y4eOHOW NUCUMIUTMHBI HANPaBICHHO Ha dbopmUpoBaHUE 3HAHUH,
yMEHUH M HaBbIKOB CTYIEHTOB B 06/1aCTH M3yUeHHsl ¥ MPUMEHEHHS (QU3HIECKUX
3aKOHOB, OObsICHEHHe (u3nyeckux sBieHui. Pabouas mporpamMma Mpelrnojaract
pacripejiefieHe TeM M HW3y4eHMe MaTepuana 1o - pasieiaM. MeXaHHKa,
MonekynspHas (u3uKa W TEPMOAMHAMUKA, JJIEKTPOMArHUTHOE IOIE , OITHKa,
KBaHTOBas W sjepHas (U3MKa, 3NEMEHTBl aCTPOHOMHH. TemMaTH4eCKUM TUIAH U
comepkaHuie  y4eOHOW  QUCLMIUIMHBI  PacKphbIBaeT 0CJIe10BaTEIbHOCTD
NMPOXOX/EHNs TeM , COOTBETCTBYET y4eOHOMY MIIaHy U pacrpeJieieHHio 4acoB. B
mporpamme onpeseneHsl GopMa NpoBeNeHUS, LeH, 3a1a41 y4eOHOM JAUCLHUIIHHEL,
MpeNcTaBieHbl MaTepuaibl Ul TeKylled H npomexyTodHolf arrectauuu. B
nporpamMme peanu30BaHbl AMAAKTHYECKHE MPHUHIHIIBI o0y4eHus: LENOCTHOCTD,
CTPYKTYpPHOCTb; OTp@XeHa B3aUMOCBSA3b MEXAY OTACIBHBIMH 3JIeMEHTaMu
CTPYKTYPBI, y4TE€HbI MEXIPEAMETHBIE CBSI3H.

[MacrnopT nporpaMmsl OOOCHOBAaHHO M TOJHO OTpaXaeT CONACpXNaHHe

JMCLMIVIMHBI, €e POTb M MECTO B MOATrOTOBKE CIELUAIHCTa CPEAHEro 3BCHA,
pacKpbIBaeT LeNd W 3ajaqdu yueGHOM AMCLMIUIMHEL. OnpeneneHsl TpeGOBaHHs K
YMEHUSIM U 3HAHUSM CTYJEHTOB.

[TepeueHb pEKOMEHIYeMOW OCHOBHOH H JOTIOJIHUTEIBHON  JIMTEPATypBl
BKJIIOUAeT OOLIENOCTYMHbIe UCTOYHUKH, U3JaHHBIE B NIOCIEAHEE BPEM (1e no3nHee
5 net). Ilepeuncrnennble IHTEpHET - peCypChl aKTyajlbHBI 1 JIOCTOBEPHBEI.

PaGouas nporpamma mucuumiuasl - BJ1.06 duzuka MOXeT ObITh
pEKOMEHJI0BaHa [UIs MCIOJIb30BaHUA B yue6HOM Ipolecce MpU MOATOTOBKE MO
crienmansHocTh 40.02.04 «¥Opucnpy A€HIUA .

Penensent, nupextop MBOY COIL Ne 34
r. Tuxopeuxka




PeueH3us
Ha pabouyto NporpaMMy JHUCLHITHHbI
BJ1.06 «®u3uka»
st eneunanbrocth 40.02.04 «HOpucnpy AeHIHA?

PaGouas nporpamma y4eOHOH TUCHHILINHEI BJ1.06 ®U3UKA paspaboTaHa
Ha ocHoBe (DeaepanbHOT0 TroOCyAapCTBEHHOIO o6pa30BaTeNbHOr0 CTaHAapTa
MpeabABNseMbIX K CTPYKTYPE, COAEPKaHMIO H pe3yJbTaTaM OCBOEHHS y4eOHOM
JAMCLIMIUTMHBI, H B COOTBETCTBHM ¢ PexoMeH1alusMHu 10 opraHu3aLKy MoTy4eHHs
cpeaHero obuiero 00pa3oOBaHWs B Mpeaenax ocBoeHUs 00Opa3oBaTebHbBIX
nporpaMM CpeaHero npodeccHoHanibHOro obpazoBaHUs Ha faze OCHOBHOIO
obmero 06pa3oBaHus C y4eToM TpeboBaHHH emepabHBIX FOCYAApCTBCHHBIX
oGpa3zoBaTeNbHbIX CTAHAAPTOB MO CMENHATBHOCTH cpeiHero npopeccHoHalbHOTo
obpasoBanus (manmee - @LOC  CIIO) 40.02.04 «FOpucnpyaeHIus»,
yTBEPKIAEHHOTO [TprkazoM MuHHKCTEPCTBA MPOCBEILCHHUA Poccuu ot 17.08.2022
r.N742.

[lacnopT mporpamMMbl OOOCHOBaHHO K IOJHO oTpaXkaeT COJCPXKaHHE
JIUCLMIUIMHBI, €e pOllb ¥ MECTO B IOArOTOBKE crielMaNucTa CpeHEro 3BEHa,
pacKpbIBAET LEIHU U 3ala4H yueGHON AUCLUILTMEBL. OnpeleeHb! TpeboBaHus K
YMEHHMSAM U 3HAHUAM 00YHaIOIMXCS.

JlaHHass nOporpamma sBIsSeTCs YacTbio OCHOBHOH TIPOpECCHOHANBHOH
06pa3oBaTe/ibHOH MporpamMmbl B cootBerctBun ¢ ®I'OC cpenaHero (roJHOTO)
obumero oOpa3oBaHus H ®Ir'OC mno creuuanbHOCTH CIIO 40.02.04
«HOpucnpyaeHLus».

Conepxanue y4eOHOH MHUCUUTUIMHBL HampaBieHO Ha ()OpMMpOBAHUE
3HaHWi, YMEHHH W HaBBIKOB CTy[ICHTOB B 06NacTy M3ydeHHs ¥ NPUMCHCHHS
(u3UUEeCKUX 3aKOHOB, oGbsicHEHNE (PU3MUECKUX SBICHUH. TemMaTHUECKHUH TJIAH U
cogepkaHue ~ yueOHOH  JMCLMILIMHEI packpeiBaeT  I[OCIIe0BaTeNBHOCTE
MPOXOXKEHHs TEM, COOTBETCTBYET yu4eGHOMY TUIaHy W pacnpeeNeHHIo yacoB. B
nporpamMme  OMpe/eNeHbl dbopMa MpOBEAEHMs, UeMH, 3anatud y4eOHOM
JWCUMIUINHB], [PEICTaBICHbl MaTepHaibl Ui TeKyIled H TIPOMEXY TOUHOH
aTTecTallu. PaGoyas mporpamMma npearnoaract pacrpeielieHue TeM U U3ydeHHe
MaTepuaa Mo pasjienam: MexaHuKa, MoJiekyJisipHas pu3rKa U TEPMOAUHAMHUKA,
3JIEKTPOMArHUTHOE MOJIe, ONTHKA, kBaHTOBas U sAnepHas ¢u3nKa, JJIEMCHTBI
acTpoHOMKH. B mporpamMMe peann30BaHbl ANJIAKTHHECKHUE TNIPUHLIUIIBI 00y9IeHUs !
LleJIOCTHOCTh, CTPYKTYPHOCTD; oTpakeHa B3aUMOCBA3L MEXY OT/IENIbHBIMH
yJIeMEHTaMH CTPYKTYPBbI, y4TCHBI MEXIIPeIMETHBIE CBA3H.

" [lepeueHb peKomeHnyeMoﬁ OCHOBHOM ¥ JOINOJHUTENBHOM JIUTEPATYpBl
BKTIOUaeT OOLIEAOCTYTHBIC HCTOYHHMKH, W3JaHHble B TOCIEJHEe BpEMi (ne
mo3zHee 5 ner). Pa6ouas nporpaMma AHCLHUIIIHHBI BJ1. 06 dusnka MOXET OBITH
pexoMeHoBaHa ML JCIIONb30BaHKs B y4eOHOM Mpoluecce npu MOArOTOBKE IO

crieLMajibHOCTH 40.02.04 «¥Opucnpy ACHLHAD.

[IpenojiaBateb CIIO ¢unuana dI'bOY BO

«Ky6aHCK1H FOCY1apCTBEHHBIH / Z //.’

YHUBEPCHTET» B T. TuxopeLke E.1O. Ilogkon3una



