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1. HammeHoBaHue 00pa30BaTeJbHOM MPOrPaMMbl, B pAMKAaX KOTOPOii
u3y4daercs nmpeaMer
ITpenmer ®Puznka BXOAUT B OCHOBHYIO 00pa30BaTeNIbHYIO IPOrpaMMy I10

CHEHaAILHOCTH
34.02.01 «CectpuHCKOE AEI0»
2. Oo0masi TPyA0€MKOCTH

[Tpenmer ®uszuka uzydaercs B o0beme 76 yaca, KOTOpbIe BKIOYArOT (38 4.
nexuui, 20 4. npakTudeckux;18 1 mabopaTopHbIX paboT)

3. MecTo npeaMeTa B CTPYKType 00pa3oBaTeibHOM MPOrpaMMbl
[Ipenmer ¢usnka OTHOCUTCS K 001I€00pa30BaTEIBHBIM MTPEIMETaM
y4eOHOro IJjIaHa.

4. O0masi XapakTepucTUKa Yy4e0HOr0 nmpeamMera:

OCBOE€HHE 3HAHHUM O q)YHI[aMCHTaJILHBIX (1)I/I?>I/IIICCKI/IX 3dKOHax W TIIPpHHOUIIAX,
JCXKalX B OCHOBEC COBpCMCHHOﬁ q)HSHqCCKOﬁ KapTHHBI MHPA, HanOo0JIee BaXKHBIX
OTKPBITHUAX B obnactu (1)I/IBI/IKI/I, OKa3aBIIMX OIPCACIAIONICC BJIIMAHUHW Ha Pa3BUTHC
TCXHUKHN U TCXHOJIOT'MHU, MCTO/JaX HAYYHOI'O ITIO3HAHWA IPUPOABI;

OBJIa/IeHHEe YMEHMSIMHM ITPOBOJUTH HAONIOJCHUS, IUJIAHUPOBATh W BBITIOJIHATH
HKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJIENH, IPUMEHSTH MOJTYyYEHHbIE
3HaHUA 10 (U3UKE IS OOBSICHEHUs] Pa3HOOOpa3HbIX (U3NUYECKUX SBICHUH U
CBOMCTB BEIIIECTB;

NpuMeHeHHe 3HAHMIi 10 (Qu3uKe i1 OOBACHEHUS SIBICHUN NPUPOJBI, CBOICTB
BEIIECTBA, MPUHIUMIOB PAOOTHl TEXHUYECKUX YCTPOWCTB, pEIICHUS (PU3NUECKUX
3a]1a4, WCIIOJIb30BAHUSA COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHM IJIsl MOMCKa,
nepepaboTKU U MPEAbABICHUS y4eOHOW M HAay4yHO-TIONMYJISPHONW MH(OpMALUU IO
busuke;

pa3BUTHeE TO3HABATENLHBIX  HMHTEPECOB, HHTEIUIEKTyaJIbHBIX U  TBOPYECKHUX
CIOCOOHOCTEN B mpolecce MNpuoOpeTeHrs 3HAHUW M yMEHUH 1o (u3uKe C
UCIIOJIb30BAaHUEM  Pa3IMYHBIX HCTOYHMKOB HH(OpPMAIMM U  COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTUH;



BOCNHUTAHNE YOSKICHHOCTH B BO3MOXHOCTH IIO3HAHHS 3aKOHOB IPHPOJIBL;
UCIIOJIb30BAHUSL  OCTIDKEHMH (QHU3MKM Ha 0OJaro pa3BUTHS YEIOBEUECKOU
[MBUJIM3AIMN; HEOOXOAMMOCTH COTPYIHHYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 33/1a4, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO ONIOHEHTa TPH
o0cyxeHIH MPoOJIEM €CTECTBEHHOHAYYHOT'O COJIEPIKAHNUS;

HCIO0J1b30BaHMe MPUOOPETEHHBIX 3HAHUI M YMEHHUI JJI pEeIIEHUs NPaKTUYECKUX
3a7a4 TIOBCETHEBHOM >KM3HM, OOecreueHusi 0e30macHOCTH COOCTBEHHOM KHM3HH,
PaMOHAIIBHOTO MPUPOIONOJIB30BAHMS U OXPAHBI OKPYIKAIOIIEH CPEBI.

5. IlsianupyemMble pe3yJbTaThl 0CBOCHHS Y4e0OHOI0 mpeaMeTa

OcBoenue coxaepxanus ydeOHoro mnpeamer «Duszuka» obecrneuyrBaeT
JOCTHKEHHE 00YYaIOIUMHUCS CIIEAYIOIINX PE3YJIbTATOB:
* TUYHOCHIHBIX
JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUSI OCHOBHOM 0Opa30BaTeIbHON MPOrpamMmbl
JOJKHBI OTPAXKAaTh:
1) rpamaaHCKOro BOCIIMTAHMS:
c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3HUIIMM OOYYArOIMIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;
NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEUYECKMX  TyMAaHUCTHYECKUX |
JEMOKPATUYECKUX LIEHHOCTEH;
FOTOBHOCTh BECTHM COBMECTHYIO JEATENbHOCTh B HWHTEpPECAX TpPa)xJaaHCKOrO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIliu;
YMEHHE B3aMMOJIEVCTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKUUSIMHU U Ha3HAYCHHUEM;
TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM AEATEIbHOCTH;
2) IATPMOTHYECKOT0 BOCITUTAHUS:
c(hOpMUPOBAHHOCTh POCCUMCKON IpakIaHCKOM UJIEHTUYHOCTH, MaTPUOTU3MA;
LHEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE;
3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO  TOBEACHMUS;
CIIOCOOHOCTh  OIIEHWBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
JEATEIbHOCTU YYEHOI0;
OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYyIIETO;
4) 3cTeTH4eCKOro BOCIIUTAHMS:
ACTETUYECKOE OTHOUIEHWE K MHpY, BKJIKOYAs ACTETUKY HAYYHOIO TBOPYECTBA,
npUCyLIEro (pU3n4YecKoil HayKe;
5) Tpy10BOT0 BOCIIMTAHMSI:
MHTEpEC K pa3inuHbIM cepaMm npodeccuoHaIbHON AESTENbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIN BBHIOOP
Oymyiei mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B 001acTH
(UMK Ha IPOTSKSHUH BCEH KU3HU;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

cOPMUPOBAHHOCTh  JKOJOTHYECKOHW  KYJIbTYphl, OCO3HAaHHE TJI00aJIHLHOTO
XapakTepa dKOJOTHIECKHUX MPooIIeM;

TUTAHWPOBAHUE M OCYIICCTBIICHHWE JNCWCTBUU B OKPYXKAIOIIEH cpele Ha OCHOBE
3HAHUS 1€ YCTOWYMBOTO PA3BUTHS YEIOBEUECCTBA,

Pacmmmpenue ombiTa NEATEIBHOCTH SKOJOTMYECKON HAIPaBICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUU 10 (pu3mKe;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs (HPU3NUECKOIN HAYKU;

OCO3HaHWE IEHHOCTU HAYYHOU JEATENbHOCTH, TOTOBHOCTh B MPOILIECCE M3YUCHUS
GU3MKK  OCYHIECTBIATh MPOCKTHYI0 U  HCCIEAOBATEIbCKYIO JIEATEIHHOCTH
WHINBHUIYAIBHO U B TPYIIIIE.

* MemanpeomMemHuix:

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe NelCTBHS.

Ba3oBble JJoruyeckue aeicTBUA:

CaMOCTOSITENIEHO (JOPMYITUPOBATH U aKTyaTU3UPOBATh MPOOIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

ONpeAeNsATh UEeMH JeATENbHOCTH, 3a/JaBaTh IMapaMeTpbl M KPUTEPUH HX
JOCTUKEHHUS; BBISBISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpPUBAEMbIX
dusznyeckux SBICHUSX; pa3pabaTbiBaTh IUIAH pEIIeHUs MNpoOJIeMbl C Y4YETOM
aHaJln3a UMEIOIIUXCS MaTePUATIbHBIX M HEMATEPHAIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
HEeNsIM, OLEHUBAaTh PHUCKU TMOCIEACTBUM JAEATEIbHOCTH; KOOPAMHUPOBATH U
BBITIOJHATH pabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBhIe ucciieqoBare/bLCKHe 1eHCTBUA:

BJIQIETh HAYYHOH TEPMHHOJOTHEH, KIFOYEBHIMA TMOHATHUSIMH W METOJaMHU
Gu3MYECKON HAYKH; BIa/IeTh HABBIKAMU YI€OHO-UCCIIEIOBATEIHCKON U MPOCKTHON
JEeSTEIbHOCTH B oOnmacTh  (DU3WKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHHs 3a1ad (U3MUECKOTO COACPIKAHMS,
IPUMEHEHHUIO Pa3IMYHbIX METOIOB MMO3HAHUS;

BJIQJICTh BUAAMH JACSITEIBHOCTH 1O TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluy, MPeoOpa30BaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YUCIIE MIPH CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;
BBISIBJISITh ~ IPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh  3ajady,
BBIJIBUTATh TUIOTE3Y €€ pEeIICHUS, HAaXOAUTh apTyMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXICHUM, 3a]]aBaTh MApaMETPHl M KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATH IMOJYYCHHBIE B XOJI€ PEIICHUsS 3a/1a4ll PE3YJIbTAThl, KPUTHUECKU
OIICHUBATh WX IOCTOBEPHOCTh, POTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh H (HOpMyIHpOBaTH COOCTBEHHBIE 3aJauyd B  00pa3oBaTeIbHOU
JIeSITEIIbHOCTH, B TOM YHUCJIC TIPU N3YYCHUH (DU3HKHY;



JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMEThb TIEPEHOCUTh 3HAaHWA TO (U3UKE B  MPAKTHIECKYID  00OJIacTh
KU3HECATECIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BIIQJICTh HAaBBIKAMH TIOJIy4eHHS HWH(OpMaruu (QU3NYECKOTO COAEPKaHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJu3,
CHUCTEMATH3AINI0 W WHTEPHIpPETAnui0 WH(DOpPMAIMU Pa3IWYHBIX BUAOB U (PopM
MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

MCIIOJTB30BaTh CPEACTBA NHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHN KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 337a4 C
coOroficHeM TpeOOBaHUN OSPTOHOMHKH, TEXHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepekeHusi, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM HHQPOPMAIMOHHOM
0€e30IMacCHOCTH;

CO3/1aBaTh TEKCTHl (PHU3UYECKOTO COJCpIKAHUS B Pa3IUYHBIX (opMaTax ¢ y4&ToM
Ha3Ha4YeHMs] MH()OPMALIUY U 1IETIEBOW ayIMTOPUH, BBIOMpAas ONTUMAIbHYIO (hopmy
NIPEJICTABICHUS U BU3YyaIH3AIIIH.

KoMMyHMKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiCTBUA:

OCYIIECTBIIATH 00IIEeHNEe HA YPOKax (PM3UKK U BO BHEYPOUHOU JEATEITHHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIMKTHBIX CUTYaIM W CMSITYaTh KOHMDIUKTHL;
pPa3BEPHYTO W JIOTHYHO H3JIaraTb CBOK TOYKY 3pPEHHS C WCIOJb30BaHUEM
SI3BIKOBBIX CPENICTB; MOHUMATh M HCIOJIh30BAaTh MPEUMYIIECTBA KOMAHIHON H
WHIUBUTyaIbHON PabOTHI;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUU ¢ yd4&€ToM 0OmmX
WHTEPECOB, U BO3MOXKHOCTEH KaXKIOrOo YJeHa KOJUICKTHUBA; MPUHUMATh IEIH
COBMECTHOH JESITeIbHOCTH, OPTaHN30BBIBATh U KOOPIWHUPOBATH NEHCTBUS 1O €€
JOCTHKEHHIO: COCTABJISITh MJIaH JEHCTBUH, paclpeaesaTh poJid ¢ YIETOM MHEHHIA
YYaCTHUKOB, OOCYKJaTh pe3yIbTaThl COBMECTHOW pabOThI, OIEHUBATH KayeCTBO
CBOCTO BKJaJa W KaXJOro YydYacTHHMKAa KOMaHAbI B OOIIMI pe3yabTaT To
pa3paboTaHHBIM KPHUTEPHUSM; TMpejJiaraTh HOBBIE TPOEKTHI, OLICHWBATH WU C
MO3UIIMA HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH; OCYIIECTBISAThH
MO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3IMYHBIX CUTYAIUSAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TelCTBHS.

Camoopranusanus:

CaMOCTOSITEITbHO OCYIIECTBIISATh TI03HABATEIBHYIO JIEATEILHOCTh B 00JIacTH
GU3MKKM W acTPOHOMHHM, BBISBIATH TNPOOJIEMBI, CTaBUTh H (POPMYIHUPOBATH
COOCTBEHHBIC 3aJ]a4M; CAMOCTOSITEIIbHO COCTABIIAThH TUIAH PEIICHHS PAacuETHBIX U
KaueCTBEHHBIX 3a/lad, IUIaH BBHITIOJHEHHS MPAKTUYECKOW paboThl ¢ y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPETIOUTCHHIH;

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM;

pacmmpsaTh paMKH y4e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;



JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 32 PEIICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYIULIUU B 00s1acTU (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HABBIKAMM TO3HABATENHHOW pedIEKCHU KaK OCO3HAHMSI COBEPIIAEMbIX
JNEWCTBUM Y MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPHUEMBI PEQIIEKCHH M7 OLICHKH CHUTyallud, BhIOOpa BEpPHOTO
peleHus;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS IO UX CHIKEHUIO;
OpUHUMATh MOTHBBI W apryMEHThl JpYruxX TMpU aHaJIU3e pPe3yJIbTaToB
NeSATEIbHOCTH;

NPUHUMATh Ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHThl JpYruX TMpU aHaJIU3e pPe3yJIbTaToB
NesATeIbHOCTH; MPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OLIMOKH.

B mporecce nOCTHMKEHUS! JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOrPAMMBbI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHus Yy OOydaroUIuxcs
COBEpUICHCTBYETCS HIMOLIMOHATIbHBIN MHTEIJICKT, Mpenoiararoun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE
COCTOSTHUE, BUJIETh HAINIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOLIMOHANBHOMN cephl,
ObITh YBEpEHHBIM B ce0e; cCaMOperyJlUpOBaHHs, BKIIOYAIOIIETO0 CaMOKOHTPOJIb,
yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K AMOLIMOHAJIBHBIM HU3MEHEHHUSIM U MPOSBIATh TMOKOCTb, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlMHU, BKIIIOYAIONIEH CTpeMJIEHHE K JOCTHUKEHUIO LeNd U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JAEMCTBOBaTh, UCXOJs W3 CBOMUX
BO3MOKHOCTEM;

OMIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIEHUS, CHOCOOHOCTh K
COUYBCTBUIO M  CONEPEKHBAHHIO; COIHUAIBHBIX HABBIKOB, BKIIOYAIOIINX
CIIOCOOHOCTh  BBICTpAaMBaTh OTHOILICHUS C JPYTMMH JIIOJbMH, 3a00THTHCH,
IPOSIBIISATE MHTEPEC U pa3pemiaTh KOHPIUKTHI

* npeOMemHbIxX:

OpeIMETHbIE  pe3ynbTaTbl Ha  0a30BOM  YpPOBHE  JIOJDKHBI — OTpaXkarTb
c(hOpMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax posib M MecTo (U3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIIOAEH;



YUUTHIBATh TPAHUIBl TMPUMEHEHUS HU3YYCHHBIX  (U3UYECKUX  MOJEJCH:
MaTepuaabHas TOUKa, MHEpLUaIbHAsl CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TEJIO,
UJCANBHBIA Ta3, MOJENIN CTPOEHHUS ra3oB, KUAKOCTEH U TBEPIBIX TEJ, TOUEUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacrnio3HaBaTh (U3NUecKHUe SBIEHMs (IPOLECCH) U OOBICHATH HUX HA OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA U
JIEKTPOIMHAMUKH:

pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJMHEHHOE IBUKEHHE, CBOOOJHOE
najicHue TeN, JABW)KCHHE M0 OKPYXKHOCTH, HWHEpLHUs, B3aUMOACHCTBHE Te,
mud¢y3usi, OpOYHOBCKOE [BHI)KEHUE, CTPOCHHME >KUAKOCTEW W TBEPABIX Ted,
U3MEHeHue o0bEMa TeN MpU HarpeBaHUU (OXJIAXKACHHH), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHACHCAlWs, IUIaBJIEHWE, KPUCTAJUIM3ALUs, KUIEHUE, BIIAKHOCTD
BO3/yXa, MOBBIIIEHUE IaBJICHUS T'a3a MIPU €r0 HArPEBAHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJy IapaMeTpamMH COCTOSIHHS Ta3a B M30IPOLIECCax, dJIEKTPU3ALUS Tell,
B3aMMOJIEHCTBHE 3aps/I0B;

ONUCHIBATh MEXAHWYECKOE JBW)KEHUE, HCIHOJB3Yys (DU3NUECKHE BEJIUYUHBL:
KOOpAMHATa, MyTh, IMEpPEMEIICHHE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJbC TeJla, KNHETUYECKasi SHEPIus, NMOTEHLMAaIbHas SHEPIUs, MEeXaHUYecKas
pabora, MEXaHUYeCKas MOIL[HOCTb;
OpU ONKUCAHUU TMPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, UX OOO3HAYEHUS M EAMHUIIBI, HAXOAUTh (DOPMYIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM,

OMMCHIBATh U3yUYEHHBIE TEIUIOBbIE CBOMCTBA TENl U TEIJIOBBIC SBJICHUS, UCIIONIb3YS
¢usznyeckue BENWYUHBL: JaBJIEHUE ra3a, TEMIIEpaTypa, CPeAHssl KUHETHYecKas
DHEpPrusl XaoOTHUECKOrO JABM)KCHHUS MOJIEKYJ, CpeIHEKBaJpaTUYHas CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSIS SHEPTUs, paboTa raza, Ko3QpPuIirueHt
IOJIE3HOTO  JIEWCTBUS TEIUIOBOTO JIBUraTelsis; IpU ONUCAaHUM IPaBUIBHO
TPAKTOBAaTh (HU3MUECKUM CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS WU
€IMHULbI, HAXOUTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUMHY C
JOPYTMMH BEJIMYHMHAM; ONMCHIBATh U3yUEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA
U DJIEKTPUYECKUE SIBJIIEHUS (TIPOLIECChI), MCMONb3ysd (U3NUECKUE BEJIUYUHBL:
AIIEKTPUYECKUI 3apsifl, MEKTPUUYECKOE I0JI€, HANPSHKEHHOCTh MOJIs, MOTEHIUA,
Pa3HOCTb IOTEHLMAJIOB; MPU ONHWCAHUU NPABUIBHO TPAKTOBAaTh (PU3NUECKUIL
CMBICIT HCIOJB3yEMbIX BEIWYMH, WX OO0O3HAUYEHUS U €IUHHULBI; YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (PU3UYECKYI0 BEJIMYHUHY C JIPYTUMHU
BEJIMYMHAMU; aHAIU3UPOBATh (U3NYECKUE TNPOLECCHl U SBJICHHS, HCIOJIb3Ys
¢usznyeckue 3aKOHBI W MPUHIUMBL 3aKOH BceMupHoro tsrorenus, I, II u III
3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS] MEXaHMYECKON SHEPruu, 3aKOH COXPaHEHUs
UMIYJIbCa, TPUHIIMI CYNEPHO3UIIMHA CHJI, IPUHIUI PABHOIPABUS MHEPIHAIbHBIX
CUCTEM OTCUE€Ta, MOJICKYJSIPHO-KUHETHUECKYI0 TEOPHI0 CTPOEHHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEM KHHETUYECKOW SHEPIHM TEIUIOBOTO ABMXKECHHUS
MOJIEKYJI C aOCONIOTHOM TeMIEpaTypol, MEPBbI 3aKOH TEPMOJIMHAMUKHU, 3aKOH
COXpaHEHHs DHIIEKTPUYECKOro 3apsaa, 3akoH KymoHa, mpu 53TOM pas3auyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTU4YECKOE BBIPAXKEHUE U YCIOBHUSA
(rpaHuLbl, 007aCTH) NPUMEHUMOCTH; OOBACHATH OCHOBHBIC NPUHIUIBI JTEHCTBUSA



MallMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; paszauyaTh YCJIOBUA HX
0€30I1acHOTO MCIOJIb30BaHUS B MIOBCEAHEBHON JKU3HH, BBITIOMHATH SKCIIEPUMEHTHI
10 WCCIENOBAaHUIO (U3NYECKUX SBICHUH M TMPOILECCOB C HCIOJIb30BAHUEM
IPSIMBIX, 1 KOCBEHHBIX U3MEPEHHIA, TP 3TOM (POpMyIHpOBaTh MpobdiemMy/3aaady u
THIIOTE3y y4eOHOro HSKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3 MPEIJI0KEHHOTO
000py/IOBaHusA, MPOBOJUTH ONBIT W (HOPMYJIUPOBATH BBIBOJBI; OCYIIECTBIIATH
npsiMble U KOCBEHHBIC W3MEPEHHS (U3NYECKUX BEIWYHMH, MPH 3TOM BBIOMPATH
ONTHUMAJBHBIA CIIOCO0 M3MEPEHHS M HMCIOJB30BaTh M3BECTHBIC METOABI OLEHKU
MOTPEIIHOCTe HW3MEPEHH; HCCIEA0BaTh 3aBHUCUMOCTH MEXAY (U3HUECKUMU
BEJIMYMHAMHU C UCTOJIb30BAaHUEM NPSIMBIX U3MEPEHUN, IPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh PE3YJIbTAThl MOJIYYCHHOM 3aBHCHUMOCTH (U3NUECKUX
BEJIMYMH B BUAE Ta0nui U TpaduKOB, JAelaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHMsI; COOMIOJaTh IMpaBWia O€30MacHOTO TpyJda MpU MPOBEACHUU
UCCJICIOBAaHUI B paMKax Y4eOHOTO IKCIEPUMEHTa, Y4eOHO-HCCIeI0BaTEIhCKON U
MPOEKTHON JAESITENLHOCTH C WCIOJIb30BAHUEM HW3MEPHUTENBHBIX YCTPOWUCTB H
1a00paToOpHOTO OOOpYIOBaHUS; pemiaTh PAcUYETHBIE 3aJaud C SBHO 3aJlaHHON
(GU3NYECKON MOJENbI0, UCTIONB3Ys (U3MUECKHUE 3aKOHBI W MPHUHIIMITBI, HA OCHOBE
aHalM3a yCIIOBUS 3a7a4i BEIOUPATh

Gu3NYEeCKyr0 MOJZeNb, BBIACHATh (PHU3UYECKHE BEIUYUHBI ©  (HOpMyIHI,
HEOOXOoauMBbIC NIl €€ pElIeHUs, MPOBOIUTH PacuéThl M OICHUBATHh PEaTbHOCTH
MOJIyYEHHOTO 3HaueHUs (PU3MUECKON BEIMYMHBI, pPelllaTh KayeCTBEHHbIE 3aauu:
BBICTPAUBaTh JJOTUYECKH HEMPOTHUBOPEUMBYIO IIETIOUYKY PACCYKIEHUI C OMOPON Ha
U3yYEHHBIE 3aKOHbI, 3AaKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;, UCIIOJIB30BATh MPHU
pelieHny Y4eOHBIX 3aJad COBPEMEHHble HH(OPMAIMOHHBIE TEXHOJOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETAllMd U TMPEACTABICHUS yduyeOHOUW U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, TOJYYEHHON W3 Pa3IWYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAIM3UPOBATh MOJMydaeMyr WH(OPMAIUIO, TPHUBOIUTH MPHUMEPHI
BKJIaZla POCCUUCKHX U 3apyOeXHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAYKH,
00BsICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHH;
UCIIONIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOW >KWU3HH IS
obecnieyeHuss 0€30MaCHOCTH TMPH OOpaIllleHUU C MPUOOpaMU U TEXHUUYECKUMU
yCTPOMCTBaMH, ISl COXPAHEHUS 3I0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKPYXKAIOIIeH cpesie; paboTaTh B TPYIINE C BHIMOIHECHHEM Pa3IMIHbIX
COLIMATIBHBIX POJIeH, MIaHUPOBaTh PabOTy TPYMIbI, PAllMOHATIBHO PACHPEIENATh
00s3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYyaIUsX,
aJIeKBaTHO OIICHMBATh BKJAQJ KaXJIOTO M3 YYAaCTHUKOB TPYMIbl B pPEIICHUE
paccmarpuBaemoii mpobiembl. K kxonmy oOyuenuss B 11 kmacce mpenMeTHbIe
pe3ynpTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpakaTb CPOPMUPOBAHHOCTH Y
o0y4aromuxcsi yMEHUI: I1eMOHCTPUPOBATh HA IpUMEpax pojb U MECTO (PU3UKU B
(GbopMUPOBaHUN COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B PA3BUTHUH COBPEMEHHOMN
TEXHUKH W TEXHOJOTHH, B MPAKTUYCCKOW NEATEIBHOCTH JOJEH, IIETOCTHOCTh U
CIMHCTBO (PU3NYCCKOW KApTUHBI MHUPA; YYUTHIBATH TPAHHIBI TPUMEHEHUS
W3YYCHHBIX (DU3MUECKUX MOJCNICH: TOUYCHHBIN SJICKTPUUECKUN 3apsij, Jyd CBeTa,
TOYCYHBI NCTOYHUK CBETA, JIEPHAs MOJEIb aTOMa, HYKJIOHHAsE MOJIEJIb aTOMHOTO
Spa MpH perieHnn HU3NIeCcKuX 3a1ad;



pacrno3HaBaTh (u3HUecKue SBICHHs (TPOIECChl) U OOBICHATH HUX HA OCHOBE
3aKOHOB JJIEKTPOJUHAMUKN M KBAaHTOBOUM (DM3HMKH: dJEKTPHUECKAs IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBHS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJJIGKTPOMAarHUTHAas WHIYKIMS, JACHCTBHE MAarHUTHOTO TIOJIS Ha
NPOBOJHUK C TOKOM M JBIDKYIIUKCS 3aps, 3JIEKTPOMArHUTHBIC KOJeOaHUA U
BOJIHBI, TPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, OTpPaKEHUE, MPEIOMIICHHE,
uHTepdepeHys, audpakuus W TONAPU3ANUS  CBETa, JTUCHEPCUS  CBETA,
dotornexktpudeckuii a3ddext (pororddexT), cBeToBOE NaBlIeHNE, BOSHUKHOBEHUE
JUHEMYaToOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazloaKTUBHOCT;

OMHCHIBATh HW3YYECHHBIE CBOMCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKUE,  DIEKTPUUECKYI0  MPOBOAMMOCTH  pAa3IWYHBIX  Cped) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HCMONb3Yys (U3MUECKUE BEIUYUHBL:
DIIEKTPUYECKUI 3apsifl, CHJIa TOKa, JJICKTPUUECKOE HANPSIKEHUE, AJIEKTPUIECKOE
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JJCKTPOIABMKYIIAs cuiia, paboTa TOKa,
WHAYKIIUS MarHUTHOTO TOJs, cuia Amriepa, cwia JlopeHma, WHIyKTHBHOCTH
KaTyIIKH, DHEPTHs JJIEKTPUYECKOTO M MArHUTHOTO IIOJIeH, MEPUOJ U YacToTa
KoieOaHui B KoJeOAaTeNmbHOM KOHTYpE, 3aps M CHia TOKa B TpoIecce
TApMOHHMYECKUX DJIEKTPOMATHUTHBIX KoOJeOaHuid, (OKYCHOE pacCTOSHHE U
ONTHYECKAass CHWJAa JIMH3bI, TIPU OINMCAHUHU MPABUIBHO TPAKTOBATh (HU3MUCCKHIA
CMBICTT HCHOJB3YEMBbIX BEIUYUH, HMX OOO3HAUYEHHUA U EIUHMIIBI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JPYTUMHU
BEITMYMHAMU; ONTUCHIBATh N3YUCHHBIC KBAHTOBBIE SIBIICHUS W TIPOIECCHI, HCTIONB3YS
bu3nYecKue BEJIMYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacnaia, SHEPTUsl CBA3H
aTOMHBIX SI7IEp, MPU OINKWCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
UCTIONIb3YEMBIX BEIMYHMH, MX OOO3HAYCHUS W EIUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH BEIUYHMHAMH,
BBIUUCIIATh 3HAUCHHE (U3MYECKOW BEIMYMHBI, aHaJIU3UPOBaTh (HU3UUECKHE
NIPOIIECCHI U SIBIICHUS, UCTOIB3YysI PU3NIECKUE 3aKOHBI M MPUHIUIMBL 3aK0H OMma,
3aKOHBI TMOCJIEOBATEIHLHOTO U MapalIeIbHOTO COCIMHEHUS! MPOBOJHUKOB, 3aKOH
Jxoyns—JleHna, 3ak0H 3JIEKTPOMAarHUTHON WHIYKIIMHU, 3aKOH MPSMOJIWHEHHOTO
pacnpoCcTpaHeHUs! CBETa, 3aKOHBI OTPAKCHHs CBETA, 3aKOHBI TIPEIIOMJICHUS CBETA,
ypaBHeHHe OuHmTelHa ansi ¢Gorodddekra, 3aKOH COXpaHEHHS SHEPTuH, 3aKOH
COXpAaHEHUSA HMITYJIbCa, 3aKOH COXPAHEHHS DJIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHUS MacCOBOTO YHCIIa, MOCTyNaThl bopa, 3aK0H paguoakTUBHOTO pacnajia,
IpU 3TOM pPa3InyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE
BBIpQXEHHUE U yCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OTIpE/EIIATh HANpaBJIEHHWE BEKTOPAa MHAYKIMM MArHUTHOTO TMOJs MPOBOJHHUKA C
TOKOM, CHJIBI Amriepa u cuiibl Jlopenria;

CTPOUTHh M OMHCHIBATHh M300paXKCHHE, CO3AaBacMOEC IUIOCKUM 3€pKajioM, TOHKOW
JIMH30M; BBHIMOIHITH IKCIEPUMEHTHI TI0 HUCCICNOBAHUIO (PU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCIOJIb30BAHUEM TPSMBIX, U KOCBEHHBIX H3MEpPEHUI: MPHU STOM
dbopmynupoBaTh mpobiieMy/3amadyy M = THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO OOOpYAOBaHHSA, MPOBOAUTH OMBIT U



(dbopMynupoBaTh BBIBOJBI, OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE H3MEPEHUs
(u3MYECKUX BEJIUYMH, MPU 3TOM BBIOMPATh ONTUMAJbHBINA CIIOCOO U3MEPEHUs U
UCIIOJIB30BaTh  W3BECTHBIE  METOJAbl OLICHKM IOTPEIIHOCTEM  W3MEpPEHUM;
UCCIIEI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HMCIOJIb30BAaHUEM MPSMBIX
U3MEPEHMI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl
HOJyYEHHOW 3aBUCUMOCTH (DPU3MUYECKUX BEJIWYMH B BUAE TaOIMIl U TIpaduKoOB,
JIeNaTh BBIBOJIBI I10 PE3YJITATAM HCCIIECOBAHUS;

coOirofaTh MpaBwiIa OE€30MacHOr0 TpyAa MpH MPOBEICHUWU HCCIEIOBAHUNA B
pamMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-HCCIIEIOBATEICKOH W MPOCKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemath pacy€THbIE 3aJa4M C SBHO 33JaHHON (DU3MUECKON MOMAEINBIO, HCIIONb3Ys
¢uznyeckue 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ydl BHIOMPATh
(¢u3nyeCKyr0 MOJE€Nb, BBIACHATH (PU3MUYECKHE BEJIUYUHBI U (OpMyIbI,
HEoOXOouMbIe NIl €€ pelleHus, NMPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
HOJIyYEHHOTI'0 3Ha4€HUs (PU3UYECKON BEIUUYUHBL;

peuiaTh KadyeCTBEHHBIE 3aJayd: BBICTPAUBATH JIOTMYECKHM HEIPOTUBOPEUHUBYIO
LIEMIOYKY PACCYXKIEHUH C OMNOpPOM Ha WU3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
(u3nyecKue SIBIEHUS; UCIOIb30BaTh MIPU PEIICHNUN YY€OHBIX 3a7a4 COBPEMEHHbIE
MH(POPMALMOHHBIE TEXHOJIOTMH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMaIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJydyaeMyto HHPOPMALIHUIO;
OOBSACHATH MPHUHILIMIBI ACHCTBHUS MAalllWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyuaTh yCIOBHUS MX O€30MacCHOr0 HCMIOJIb30BAaHUS B TOBCEIHEBHOW >KU3HU;
IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHM M TEXHOJOIHH; HMCHOJb30BaTh TEOPETUYECKUE 3HAHUS O (PU3UKE B
NOBCEIHEBHON JKM3HM JuId oOecriedeHus: Oe30IacHOCTH MpU  OOpallleHuu ¢
npuOopaMu M TEXHUYECKUMHU YCTPONCTBAaMH, Uil COXPAHEHHUS 3[0pOBbS U
cOOII0ICHMSI HOPM KOJIOTMYECKOI0 MOBEAECHUS B OKpY KaloLEel cpefe; paboTath B
IpyNIe ¢ BBINOJIHEHUEM pA3IUYHBIX COLUUAIBHBIX POJIEH, IJIaHUpOBaTh paboTy
IpYyMNIbl, PAMOHAIBHO PACHPENENATh 00S3aHHOCTU U IUIAHUPOBATh AESITEIbHOCTD
B HECTAaHJAPTHBIX CHUTyalHUsAX, aJEKBaTHO OLICHMBAThb BKJIAJ KaXIOro U3
YYaCTHUKOB TPYIIIHI B PELICHHE PaCCMaTPUBAEMOM MPOOIEMBI.

6. Conepxxanme rpeaMera
B ocHoBe npeamera sie:kaT S OCHOBOIIOJIATAOIIUX Pa3/IeNIOB:

Mexanuka

MonekynsipHas pu3rKa U TEPMOJUHAMHKA
DJIEKTPOIMHAMHUKA

DJIEKTPOMArHUTHBIE KOJICOaHUs U BOJIHBI
CrtpoeHue aToMa 1 KBaHTOBas (pu3nka

SNk wbh=



OOyueHre MpoOXOaUT B XOJ€ ayAUTOPHON (TIPAKTUIECKUE 3aHSATHUS, JICKIIHH,
JabopaTtopHbie pabOThl) M BHEAYIUTOPHOH (CaMOCTOSITEIHHOM) pabOTHI CTY/IEHTOB,
4TO TO3BOJIIET MPUOOPETaTh OyIyIIMM CIelNUaIncTaM HEOOXOIUMBIE 3HaHUS,
HABBIKU ¥ YMEHUSI.

7. DopMbl OPraHU3ANMNHN YYeOHOT0 MPOIlecca Mo MpeaMeTy

W3yuenue npenMera (U3MKa CKIAIBIBACTCS U3 CISAYIOIIUX AIEMEHTOB:

- JIGKIIMM TIO0 TPEIMETy B COOTBETCTBUU C pabodeld mNporpaMmoin u
KaJICHapHBIM TIAHOM;

- TPAKTHUYCCKHE 3aHSTHS,

- nabopaTopHbIe pabOTHI;

- TPOMEXKYTOYHAs aTTECTAIINA.

8. Buabl KOHTpOJIA
Hp. dopmer kouTpONISE — 1 cemecTp.
3ader ¢ OLIEHKOH -2 ceMecTp



