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1. Ilepeyenb mNJIaAHMpPYeMBIX Ppe3yJbTATOB O0y4YeHHS MO JAUCHUILIHHE,
COOTHECEHHBIX C IUIAHMPYEMBbIMH Ppe3yJbTATAMHU OCBOEHHUSI 00pa30BaTeJbLHOI
NporpaMmblI

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpenmera «Du3nkay TOKHBI
OTpa)XXaThb TOTOBHOCTH U  CIIOCOOHOCTh  OOY4YarOUIMXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3MUIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTALUN, MO3UTUBHBIX BHYTPEHHUX YOEKACHUIN, COOTBETCTBYIOUIUX TPAAUILIMOHHBIM
[IEHHOCTSIM POCCUHCKOro O0OIlEeCTBa, paCHIMPEHHUE MKU3HEHHOTO ONbITa W OIbITa
NEATEIBHOCTH B TPOLIECCE pEANM3alUd OCHOBHBIX HAINPABJICHUN BOCIHUTATEIBHOU
NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON IO3UIIMK OOYYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTBA;

PUHSATHE TPaAUIIMOHHBIX 00IIIeYeI0BEYECKUX T'YMaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBbHOCTh B HHTEpPECaX TIPaKJaHCKOIO
o0IIecTBa, yuacTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEILHON OPraHU3allnu;

YMEHHE B3aUMOJEHCTBOBATh C COI[UATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUAMHY 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) IATPUOTHYECKOI0 BOCTIMTAHMS:
c(hOpPMUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;
LHEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM  CHMBOJIAM, JOCTHKECHUSIM
pPOCCHUICKHX YUEHBIX B 001aCTU (PU3UKH U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYyallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCII€ B
NESATEIbHOCTU YYEHOT0;

OCO3HaHME JUYHOIO BKJIAJIa B MIOCTPOCHHUE YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYash 3CTETHUKY HAy4YHOTO TBOPYECTBA,
NpHUCYIIETO (PU3NUECKON HAYKeE;



5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K pasIUYHbIM cepam mpodecCHOHATBHON NEATETHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKOW U TEXHUKOI, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIeit
npoeCCUu M Pean30BhIBATH COOCTBEHHBIC )KM3HECHHBIEC TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO B 00JaCTH (pr3uKu
Ha NPOTSKEHUU BCEU )KU3HU;

6) 3K0JI0rM4YeCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH FKOJIOTUUECKOHN KYJIBTYpPbI, OCO3HAHUE III00aIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE M OCYLIECTBJIECHUE JCWCTBUM B OKPYXKAIOIIEH CpPEAE HA OCHOBE
3HaHUSA LIEeJIEW YCTOMYMBOTIO Pa3BUTHS YEIIOBEYECTBA;

Pacmmpenne omnbiTa I€SITENBHOCTH 3KOJOTMYECKOW HAINPaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HKE;

7) HIEHHOCTH HAYYHOT'0 O3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3HUECKON HAyKH;

OCO3HAHUE LEHHOCTH HAyYHOU JIEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YyUEHHS
(GU3MKA  OCYHIECTBJISITH  MPOEKTHYHD M HCCJIEAOBATENbCKYIO  JESATEIBHOCTb
UHAMBUYAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS
ba3oBble JJoruueckue aelicTBUA:

CaMOCTOSTEIIEHO (JOPMYJIMPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pACCMAaTPUBATH €€
BCECTOPOHHE;

ONPENETATH UEIU AEATEIbHOCTH, 3aaBaTh IAPAMETPhI U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEUHUSI B pacCMaTpUBAEMbIX (PU3MUECKUX
SIBIICHUSAX

paspabaThiBaTh IUIaH peHIeHUs MpoOJeMbl C Y4ETOM aHaju3a HWMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B AECATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATCIBHOCTH;

KOOPJIMHUPOBATh M BBIMIOJHATH pabOTy B yCIOBUAX PEaTbHOTO, BUPTYAJTILHOTO H
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHSI;

pPa3BUBATh KPEAaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

ba3oBble uccienoBaTelbCKIe AeHCTBUA:

BJIQJICTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHATUAMHM M METOAaMU
buznueckoil HayKu;

BJIQJICTh HAaBBIKAMH YYEOHO-HCCIEAOBATEIBCKOM W TIPOEKTHOW JCSITEILHOCTH
B 00nacT (PU3MUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY TIOWCKY



METOJIOB peIIeHuUs 3a7a4 GU3NYECKOTO COIeP KAHUS, MPUMEHEHHUIO Pa3InYHbIX METOIOB
MO3HAHUS;

BIaJeTh BUAAMU JEATEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHMSA, €r0
UHTEPIIPETALNUU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JINYHBIX yUSOHBIX CUTYAIIUAX, B
TOM YHCJI€ MIPH CO3/IaHUU YU€OHBIX TPOEKTOB B 00J1aCTH (DUBUKH;

BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyallu3UpPOBATh 3a/1a4y, BbIIBUTATh
TUINoTe3y e€ PeleHNs, HaX0IUTh apTyYMEHTHI JUIs J0Ka3aTeIbCTBA CBOUX YTBEPXKICHUI,
3a1aBaTh apaMeTPbl U KPUTEPUH PEILCHHS,;

aHAJIM3UPOBATh IMOJYUYCHHBIE B XOJI€ PELICHUS 3aJaud Pe3ybTaTbl, KPUTUUECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh H (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTeNIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBII OIBIT;

yMETb MNEPEHOCUTh 3HAHMA 10 (U3MKE B MNPAKTHUECKYyI0  001acTh
KHU3HEESTEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJICH, PEJIaraTh OPUTHHAIBHBIEC TIOXOIbl H PEIICHUS;

CTaBUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pab6ora ¢ unopmanmeii:

BJIAJCTh HABBIKAMHM TOJyYeHHs HWHPOpManuu (U3HYECKOTO  COJCpIKaHUS
U3 HMCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIIECTBISTh IOWUCK, aHAJH3,
CHUCTEMATH3AIMI0 M HMHTEPIpETaldi0 WHOOPMAIMU pa3IWIHBIX BHJAOB U (Hopm
MIPEICTaBIICHMSI,

OIICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;

WCIIOJIB30BATh CPEJCTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHA B
pEeIICHNN  KOTHUTHBHBIX, KOMMYHHMKATUBHBIX ¥  OpPTaHU3AIMOHHBIX  3a71a4 C
coOyofieHneM TpeOOBaHUM  SPrOHOMHMKU, TEXHUKM O€30MacHOCTH, THUTUCHBI,
pecypcocOepexeHuns, TPABOBBIX H JITUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0Ee30I1aCHOCTH;

CO3/71aBaTh TEKCTHI (PU3UYECKOTO COJACPKAaHUS B Pa3IMUHBIX Gopmarax ¢ yud€Tom
Ha3HayeHUs] MH(OpPMalMU M LEIEBOW ayJUTOPHH, BbIOHpas ONTHUMAIbHYIO (QopMmy
MIPE/ICTABIICHUS ¥ BU3YaJTH3allUH.

KOMMYHI/IKaTI/IBHbIe YHUBEPCAIBbHBIC yqeﬁnble I[CﬁCTBPIH:
OCYIIECTBIIATh OOIIEHNE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU JEATENBHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;
NOHMMATb U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHIMBUTyaJIbHOU pabOThL;
BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX IEUCTBUMN C YUETOM OOIIIUX HHTEPECOB,
Y BO3MOKHOCTEU KA 0T'0 YJICHA KOJUIEKTUBA;



MIPUHUMATH L€ COBMECTHOM AEATEIBHOCTH, OPTAHU30BBIBATh U KOOPJAUHUPOBATH
JIEVCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH ACUCTBUN, PACIPEAEIATH POJIU C YUETOM
MHEHUU yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM paboOTHhI;

OIIEHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 y4YaCTHHMKA KOMaHJIbl B OOLIUM
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE TPOEKThbl, OLEHHWBaTh MIAEW C TO3WLHH HOBU3HBIL,
OPUTMHAIIBHOCTH, IMTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATETUUECKOE MOBEICHUE B PA3JIMYHBIX CUTYALUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHMBEpPCAJIbHbIE Y4eOHbIE NeliCTBUSA
Camoopranmuzanms:

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENbHYIO JEATEIbHOCTH B 00JIacTU
(bU3HUKY 1 aCTPOHOMUHU, BBISIBISATH IPOOJIEMbI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHbIE
3a/1a4u;

CaMOCTOAITEJIBHO COCTaBJISATh IUJIAH PELICHHS] PACUETHBIX M KaYECTBEHHBIX 3a/ady,
IJIaH  BBIMIOJIHEHUS TMPAKTHUYEeCKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMKi Y4€OHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHUH;

JienaTh  OCO3HAHHBIA  BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO W TIPOSIBIICHUIO IPYAUIIMN B 00JacTH (U3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTelIbHbIN U KyJIbTYPHBIM YPOBEHD.

CaMOKOHTPOJIb, 3MOIIMOHAIbHBI HHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHTYalllUsM, BHOCHTH KOPPEKTHUBBI B JCSTCIBHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIJICTh HAaBBIKAMHU [MO3HABATEIHLHON PE(IICKCHU KaK OCO3HAHMS COBEPIIAEMbBIX
JICHCTBUN M MBICITUTEIBHBIX MTPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUM;

UCTOJIb30BaTh TPUEMBI peIIeKCUM ISl OICHKH CHUTYallid, BBIOOpPA BEPHOIO
pCILICHHS;

yMETh OILICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHSI MO0 UX CHUKCHUIO;

NPUHUMATh MOTHUBBI H aPTyMEHTBI JPYTUX MPH aHAIN3€ PE3YJIbTaTOB JIEATEIILHOCTH;

NPUHUMATH Ce0sl, TOHMMasi CBOW HEJOCTATKU M IOCTOMHCTBA,;

NPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX NPH aHAJN3e PE3yJIbTaTOB JICATCIILHOCTH;

pHU3HaBaTh CBOE MIPABO W IIPABO APYTUX HA OIIHOKH.

B mporecce noCTHMXKEHHS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IMPOTPAMMEI 11O
bu3uKe 715 YPOBHS CPEIHETo O0IIero 00pa3oBaHus y 00YyJarOIINXCSI COBEPIIICHCTBYETCS
SMOITMOHAIBHBIN HHTEILICKT, IPEIOJIararoniui chOpMUPOBAHHOCTD:



CaMOCO3HaHHs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE ASMOILMOHAILHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS PA3BUTHSI COOCTBEHHON IMOIIMOHATIBLHOU c(pephl, ObITH
YBEpPEHHBIM B ceOe;

CaMOpEryJIMPOBaHMs, BKJIOYAIOUIETO CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJICHHE, CIIOCOOHOCTh aalTUPOBATHCS K AIMOIIMOHATBHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMU, BKJIOYAIONIEH CTPEMJICHHE K JOCTHXKEHUIO LEIU U
yCIEexy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHUE JI€MCTBOBAaTh, MCXOJSl U3 CBOUX
BO3MOYKHOCTEM;

SMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh ITOHMMAaTh AMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €T0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JTIOJBMU, 3200 TUTHCS, POSIBIISATh HHTEPEC U pa3peniaTh KOHMIUKTHI.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 10 kJjiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIINUXCST YMEHUM:

JIEMOHCTPUPOBATh Ha NpUMEpax pojib U MecTo (GU3UMKH B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTUHbI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

VUYUTBIBATh  TPaHUIBI MPUMEHEHHUS  W3YUYCHHBIX  (DU3WUECKUX  MOJICIICH:
MaTepualibHas TOYKA, MHEpPUHAIIbHAs CUCTEMa OTCu€Ta, aOCOIIOTHO TBEPAOE TEO,
WJICaTbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, >XKUIKOCTEM W TBEPIBIX TEJ, TOUYECYHBIN
AIIEKTPUUYECKUH 3apsil IPU pelieHn: PU3NUECKUX 3a/1ay;

pacnio3HaBath (pu3mdeckue sBICHUSA (TIPOIECCH) U OOBACHITH MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE IBHKECHHE,
CBOOOJIHOE TIAZICHUE TEJI, JBWKEHUE 10 OKPYKHOCTH, MHEPIIHSI, B3aUMOJICHCTBUE TEJI,
nuddys3usi, 6pOyHOBCKOE JIBH)KEHHUE, CTPOEHUE KUIAKOCTEH U TBEPABIX TEJ, U3MCHEHHUE
00béMa Ten mpu HArpeBaHWM (OXJIAXACHUH), TEIJIOBOE DPaBHOBECHE, WCIApCHHUE,
KOHJICHCAIIMs, IUIaBJICHUE, KPUCTAIIIM3ALIMS, KUTICHUE, BJIAXXHOCTh BO3/lyXa, OBBIIICHUE
JIABJICHHS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXK]Y MapaMeTpamu
COCTOSIHUSA ra3a B U30IMPOLECCaX, ANEKTpU3alus Tell, B3auMOJEHCTBUE 3apsiI0B;

ONUCHIBAaTh MEXAHUYECKOE JBWIKCHHE, HCIMOJb3ys (PU3UYECKUE BEIUMYMHBI:
KOOpAMHATA, MyTh, IEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJia, UMITYJIbC
Tela, KWHETHYECKas »JHEprus, NOTCHIMajdbHAas »JHEPrus, MexaHudyeckas padora,
MEXaHMUYeCKasi MOIIHOCTD; MPU ONMUCAHUHU MPABUWIBHO TPAKTOBATh (DU3UUECKUN CMBICT
UCIIOJIB3YeMbIX BEIWYWH, WX OOO3HAYEHUS W CAWHUIIBI, HAXOAUTHh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIIMUYUHAMU;



ONUCHIBATh U3YyUYECHHBIC TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHUS, UCIIOIb3YS
dbu3nYecKue BEIMYUHBL: JaBJICHHUE Ta3a, TEMIIepaTypa, CPEaHssT KHHETHIECKAsT SHEPTHS
XA0TUYECKOTO  JBWDKEHUSI MOJIEKYJ, CpPEIHEKBaJpaThU4Hasi CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprusi, pabora raza, Kod(PQPHUIMEHT MOJIE3HOTO
JEWCTBUS TEIJIOBOTO JBUTATENIS; MPU OMUCAHUU MPABWIHHO TPAKTOBATh (DU3NUECKHUI
CMBICJI MCTIOJB3YEMbIX BEIMYHMH, UX OOO3HAYCHHS M CAVMHUIILI, HAXOAUTHh (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIUUNHAM;

ONUCHIBATh HM3YYEHHBIE JJICKTPUUYECKHE CBOMCTBA BEHIECTBA U DJIECKTPUUECKHUE
SBICHUS (TIPOIECCHI), HWCIONB3yS (U3UUYECKHUE BEIWYUHBI: DIICKTPUUSCKHUA 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTH TOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB; MPU
OTIMCAaHUM TPABWIBHO TPAKTOBATh (DU3UYCCKUN CMBICI MCTOJIB3YEMBIX BEJIWYWH, HX
0003HaYEHUS W €AMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSA3bIBAIOIINE JAHHYIO (PHU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMYMHAMM;

aHAMM3UPOBATh (PU3NIECKUE TIPOIECCHI U SIBICHHUS, UCTIONB3Ys (DU3NUECKIE 3aKOHBI
YW TPUHUUNBL: 3aKOH BcemupHoro tsroreHus, [, II m III 3akonsl HeroTOHa, 3aK0oH
COXPAHEHUSI MEXAaHUYECKOW »HHEPrHM, 3aKOH COXPAHEHHS HUMIYJbCA, MPUHIIHUII
CYyNEpHO3ULIMM CUJI, NPUHLUI PABHONpPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHMSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpelmHEeW KWHETUYECKON OJHEPTruu TEIJIOBOTO JIBIDKCHHSI MOJIEKYlT C aOCOIIOTHOM
TeMIIEpaTypoM, MEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHS DJICKTPUUYECKOTO
3apsina, 3akoH KynmoHa, mpu 3TOM pa3iudarh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €rO
MaTEMaTU4YECKOEe BBIPAKCHUE U yCIOBUSA (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC MPHUHIUIIBI IEUCTBHUSI MAIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inuarh YCJIOBUA HUX OE30MACHOT0 KCIOJIb30BaHHMS B IOBCEIHEBHOMN
JKHU3HU;

BBITIOTHATD KCIIEPUMEHTHI 110 MCCIICIOBAHUIO (PU3UYECKUX SIBJICHUN U MPOIECCOB
C HCIIOJB30BAaHUEM MPSIMBIX, U KOCBEHHBIX HM3MEPEHUM, MPU 3TOM (POPMYIUPOBATH
npoOiemMy/3aaqy M THUIIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpPATh YCTAHOBKY W3
MPEUIOKEHHOTO0 000PY/I0BaHUS, TPOBOIUTH OTBIT U (DOPMYITHUPOBATH BHIBO/IBI;

OCYIIIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NIECKUX BEIUYUH, IIPH STOM
BBIOMPATh ONTUMAJBHBIM CIIOCOO HW3MEPEHUST W WCIOJIb30BaTh HM3BECTHBHIC METOJbI
OLICHKU TOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIIMUUMHAMH C UCTIOJIb30BAHUEM
MPSIMBIX H3MEPEHUH, TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTATHI
MOJTY4Y€HHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUE TaOIMI[ U rpadHKOB, JejaTh
BBIBOJIBI 110 PE3YJIbTATAM HCCIICIOBAHUS;

co0ro1aTh mpaBmiia 6€30MacHOro TPpya MPHU MPOBEJACHUH UCCIIEIOBAaHUHN B paMKax
y4eOHOT0 IKCIEPUMEHTa, Y4eOHO-UCCIIEA0BATEILCKOM M MPOCKTHON NIESITEIHHOCTH C
WCITOJIb30BAaHUEM M3MEPUTEILHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHUS;

pemarh pacy€THbIC 3a7a4M C SBHO 3aJaHHON (PU3MYECKON MOJEINIbI0, HCIOJIb3YS
dbu3nyeckre 3aKOHbI U TMPUHIMIBI, HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd BbIOMpPATh
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(bU3UYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (HOPMYIIBI, HEOOXOIUMBIC
JJ1s1 €€ peleHus, TPOBOAUTD PACU€Thl M OLIEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYEHUS
(bU3NYECKON BEITMYHNHBI,

pelIaTh KA4YE€CTBEHHBIE 3a/Ja4M: BBICTPAUBATH JIOTHYECKH HEMPOTUBOPECUHUBYIO
LEMOYKY PACCYXJICHUHW C OINOpPOM Ha W3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue SBICHUS;

WCIOJIB30BaTh TPH PEMICHUH YYEOHBIX 3a7ad COBPEMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJIOTUU JUIsi TIOMCKA, CTPYKTYPHUPOBAHHUSA, WHTEPHPETALMU UM MPEACTABICHUS
y4eOHOM W HAyYHO-TOMYJSIPHOW HWHQOpMAIuU, TMOJY4eHHOM U3  Pa3IMYHbIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATh MOJIy4aeMyto HHGOPMAIIUIO;

NPUBOJUTHh TPUMEPHI BKIATAa POCCHICKUX W 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIIOJIB30BaTh TEOPETUUECKHE 3HAHUS MO (DU3UKE B TMOBCEIHEBHOM KU3HU JIJIs
obecnieyeHuss 0€30MacCHOCTH TMpU OOpalleHuH ¢ MNpudopaMud U TEXHUUECKUMHU
YCTPOMCTBaMH, JIsI COXPAHEHUS 370pOBbS U COOJIIOJACHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CpeJIe;

paboTaTh B rpymIie ¢ BBHITIOJTHEHUEM PA3IMUYHBIX COIMATIBLHBIX POJIeH, IIJIaHUPOBATh
paboTy TpYIIbL, paMOHAIBLHO paclIpenesaTh OO0S3aHHOCTH M IUJIAHUPOBATH
JESATENPHOCTh B HECTAHAAPTHBIX CUTYaLMSX, aJ€KBATHO OLIEHUBAThH BKJIAJ KAXKIOTO U3
YYaCTHUKOB TPYTMIBI B PEIICHUE PaCCMATPUBAEMON TTPOOIIEMBI.

K koHiy oOyudenust B 11 Kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

JEMOHCTPUPOBATh HA TPUMEpAX poiab W MecTo GU3NKM B (PopMUpOBaHUHU
COBPEMEHHOW HAy4YHOW KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOW JIESITEIbHOCTH JIOJE€H, LEIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUILIBI IPUMEHEHUSI M3YUYEHHBIX (U3HUYECKUX MOJENEH: TOUCUHBIN
AIEKTPUYECKUH 3apsl, JIyd CBETa, TOUEUHBIM UCTOYHUK CBETA, AJIEPHAsl MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O f/Ipa MpU PEIIeHUH PU3NYECKUX 3a]1ay;

pacnio3HaBath (pu3mdeckue SBICHUS (MPOIECCH) W OOBSICHATH MX Ha OCHOBE
3aKOHOB DJJIGKTPOJAMHAMUKHA W KBAaHTOBOW (DU3WKH: DJIEKTPUYECKAs MPOBOANMOCTb,
TEIUIOBOE, CBETOBOE, XHMMHUYECKOE, MAarHUTHOE JCHUCTBUA TOKA, B3aWMOJECUCTBUE
MarHyuTOB, AJIEKTPOMArHUTHAs WHIYKIUS, JEUCTBUE MAarHUTHOTO MOJIs HA MPOBOJHUK
C TOKOM W JBIDKYIIMICS 3apsii, OJJICKTPOMArHUTHBIE KOJEOaHUS W  BOJIHBI,
NPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, OTPAKEHUE, MPETOMIICHHE, HHTEpPEepEHIINs,
mudpakiuus W MOJsSpU3alus CBeTa, AMCHepcHust CBeTa, (porossiekTpuueckuit 3¢ dext
(boToadhdexT), cBeTOBOE IaBlICHHE, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa aToma
BOJIOPO/JIa, ECTECTBEHHAS U HCKYCCTBEHHAsl PAJUOAKTUBHOCTB;



ONKCHIBATh M3YYECHHBIE CBOKCTBA BEIIECTBA (DJIEKTPUYECKHE, MATrHUTHBIE,
ONTUYECKHUE, BIEKTPUUECKYI0 MPOBOAUMOCTb PA3JIMYHBIX CPEN) U AJIEKTPOMATHUTHBIE
sIBJIEHUS (TIPOLIECCHI), UCIIOJB3YST (U3NUYECKUE BEIMUMHBL: JIEKTPUUECKUN 3apsij, cuila
TOKA, DJIEKTPUYECKOE HAIPSDHKEHHUE, DJIEKTPUYECKOE CONPOTHUBIIEHHE, PAa3HOCTH
NOTEHLMAJIOB, 3JIEKTPOABIKYIIasl CUIIa, padoTa TOKa, MHAYKLIUS MarHUTHOTO TIOJIsl, CUJIa
Awmnepa, cuina JlopeHla, WHAYKTUBHOCTb KaTYIUKH, 3HEPrUsl 3JIEKTPUYECKOIO U
MarHUTHOTO TOJIEH, MEPHOJ] U YacToTa KoJieOaHui B KoJaeOaTeIbHOM KOHTYpE, 3apsi U
CWJIa TOKAa B IIPOLIECCE TapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoOJeOaHWH, (POKycHOe
pPacCTOSIHME W ONTHMYECKas CWJIa JIMH3bl, IPU ONMCAHWM IPABWIBHO TPAKTOBATH
(U3NYECKUI CMBICI MCTIOJIb3YyEMbIX BEIMUMH, UX 0003HAUEHHS U €JUHUILIbI, YKA3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BEIUUNUHY C JPYTMMH BETMUMHAMU;

OIMMCHIBATh U3YUYCHHBIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTONB3Ys (hrU3HUUecKHe
BEJIMYUHBI: CKOPOCTH AIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SJHEPIUs
U UMITYJIbC (DOTOHA, IEPUOT TTOTypacTiaaa, SHEPT s CBA3M aTOMHBIX sIJI€p, IPY OMUCAHUH
IPABUJIBHO TPAKTOBATH (PU3NYECKHUI CMBICI UCIIOJIb3YEMBIX BETMUYHH, UX 0003HAUECHUS U
€IMHULBI, YKa3blBaTh ()OPMYJIbI, CBA3BIBAIOIIME JAHHYK (PU3NYECKYIO BEIMYHHY C
JPYTMMH BETUYMHAMU, BRIUUCIISITH 3HaU€HUE (PU3UYECKOM BEIMUHHBI;

aHAJIN3UPOBATh (PU3UUECKUE MPOLIECCHI U SABJICHUS, UCIIONb3Ys (PU3NUECKUE 3aKOHBI
Y OPUHIUOBL 3aKOH OMa, 3aKOHBI MTOCJIEI0OBATEIBLHOIO U NapajuIeIbHOIO COEAMHEHUS
IIPOBOAHUKOB, 3aKOoH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM HMHIYKIUHU, 3aKOH
IPSIMOJIMHEWMHOIO  PacIpOCTPAaHEHUsI CBETA, 3aKOHbl OTPAKCHMSI CBETA, 3aKOHBI
NpeOMJICHUSI CBETa, ypaBHeHHE ODWHIITEHA A PoTodddexTa, 3aKOH COXpaHEHHS
DHEPIUHU, 3aKOH COXPAHEHUs HMMILYJIbCA, 3aKOH COXPAHEHUsS DJJIEKTPUYECKOTO 3apsna,
3aKOH COXPAaHEHUsI MaCCOBOI0 YHCIIA, MOCTYIaThl bopa, 3aK0H paInoakTUBHOIO pacnajia,
Opyd 3TOM pa3iuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@XEHHUE U yCIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpEIENATh HAIPaBICHUE BEKTOPAa MHIYKIMM MarHMTHOIO IOJS ITPOBOJHHKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHa;

CTPOUTh U OIMCHIBaTh U300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajoM, TOHKOMH
JIMH301;

BBITMOJHATH IKCIEPUMEHTHI TI0 UCCIEAOBAHUIO0 (PU3NYECKUX SIBJICHUN U MPOIIECCOB
C HCIOJb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEpPEHUil: MpU 3TOM (HOPMYIUPOBATH
npobsieMy/3afauy M TUIOTE3y Y4YeOHOTrO HKCHEPUMEHTa, COOMpATh YCTAHOBKY U3
IpeI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbBIE U3MEPEHUSI (PUZNUECKUX BEIIMYUH, IPU ITOM
BbIOMpaTh ONTUMAJIBHBIN CIOCOO M3MEPEHMS] U HCIOJb30BATh U3BECTHBIE METOJbI
OLICHKH NOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH (DPU3MUYECKUX BEJIUYMH C HCIOJB30BAHUEM IPSMBIX
U3MEPEHHI: TpPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCHpPOBATh pE3YJIbTAThI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UUECKUX BETUYMH B BUJE TaONHIl U TpaHUKOB, AETaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECIOBAHNUS;



coOroaaTh mpaBuiia 6€30MacHOro Tpy/a Py MPOBEICHUH NCCIIETOBAHHI B paMKax
y4e0HOT0 3KCIEepUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOM U MPOEKTHON JESITEbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPAaTOPHOrOo 000pyA0BaHNUS;

pemarhy pacy€THBIE 3a/la4Ml C SIBHO 3aJaHHON (PU3NYECKOW MOJENbI0, UCIOJIb3YS
¢usznyeckue 3aKOHBI M TNPUHIMUIIBI, HA OCHOBE aHajdW3a YCJOBHs 3a/Jayd BBIOMPATH
(U3UYECKYIO MO/IENIb, BBIIEIATH (PU3NUECKHUE BETUYMHBI U (POPMYJIbL, HEOOXOAUMBIE AJIs
e€ pemeHus, NPOBOJANUTHh PACUYETHI U OLICHUBATH PEAJBHOCTH ITOJIYYEHHOIO 3HA4YECHUS
(U3UYECKON BETMYNHBI;

peliaTh KadyeCTBEHHBIE 3a/ayd: BBICTPAaWBaTh JIOTUYECKH HEIPOTHUBOPEUYUBYIO
LEMOYKY pacCyXICHHM C OINOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHUS,

UCIOJIb30BaTh MPU PELICHUM Y4E€OHBIX 3a7ad COBPEMEHHblE MH(OPMalMOHHbIE
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYPUPOBAHMs, HHTEPIPETALMU W IPEIACTABIICHUS
yu4eOHOW W HAyYHO-NIOMYJSpHOW WHGOpPMALMK, TOJYYEHHOM U3  Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH [10JIy4aeMy0 HH(POPMALIUIO;

OOBSACHATh NMPUHLUIBI JEHCTBUS MAlllMH, PUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

NPUBOJUTH MPHUMEPHI BKIAJa POCCHHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHUE MIPOLIECCOB OKPYIKAIOIIEI0 MUPA, B pPa3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOW JKU3HU IS
oOecrieueHnss 0€30MACHOCTH MpU  OOpalleHuH ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, JJII COXPAHEHHs 3J0pOBbS M COOJIIOJEHUS HOPM 3KOJOTMYECKOIO
IIOBEJCHUS B OKPYIKAIOIIEH Cpele;

paboTaTh B rPYIIIE C BHITOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
pa®oTy TpyNIbl, paUOHAIBHO paclpenessaTh OOA3aHHOCTH U IUIAHUPOBATh
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aleKBaTHO OLICHUBATh BKJIAJ KaXKI0IO U3
YYaCTHUKOB TPYIIIHI B PELHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI.

2.  MecTo IUCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JIMCUMTUTHBI (npakTukwm), | Maremarnka
PEAIECTBYIOLINE U3YYEHUIO
JUCLUTUTUHBI, pe3ynbTaThl

OCBOGHHUSI KOTOPBIX HEOOXOIUMBI

st OCBOCHMUSI JTAaHHOU
JCITUTITUHBI.

JMCIUIINHEI (HpaKTI/IKI/I), Jutst | JIEeMOHCTpAlMOHHBIM 5K3aMEH MW 3allMTa AMIIOMHOTO
KOTOPBIX  PE3yIbTaThl OCBOEHHMs | MPOSKTa (pabotsl), OOmecTBO3HAHNE

JTAaHHOM JOUCITUITIIMHBI OynyT
HCO6XOI[I/IMBI, KakK BXOJHBIC
3HaHUA, YMCHHUA W BJIAACHHUA AT
X M3YUCHMUA.
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3. O0beM TUCHUIINHBI B aKaJ. Yacax

OO01mmit 00bEM QUCLMIUIMHEL B 4ac: 97

Buasb! 3aHsiTHil, KX TPYA0EMKOCTB (4ac.)
Brtu.B
dpopme Camoct
®opma Jladoparo | [TpakTuu Kypcogsoe
npakTnye | KoncyabT OSITeJIbH
o0ydenus| Jlekuumn pHbIe ecKue Ypoku . CeMHHapBI | MPOEKTHP
cKoit anuu as
paéoThl | 3aHATHA OBaHHUe
NOATr0TOB padora
KH
O4YHas 38 26 28 0 0 1 0 0 4

4. Copep:kaHue JUCHMILUIMHBI, CTPYKTYPHUPOBaHHOe MO TeMaM (pa3aejam) C
yKa3aHHeM OTBEJEHHOr0 HA HUX KOJHYECTBA aAKAJeMHYECKHX YacOB M BHUI0B
Y4eOHBbIX 3aHATHI

®opma 0byueHuUA: oUHanA

Cemecmp: 1

O0beM MUCIMIUIMHEI B ceMecTpe dac: 48
dopMa MPOMEKYTOUHOU aTTECTALUN:

Bujibl 3aHSITHH, KX TPYA0EMKOCTH (44c.)
Br1.u.B
Camoc
dopme
IIpakru-ue KypcoBoe | Tosi-Te
JlaGopa-TopH npakrndec | Koncyiuan- | Cemu-nap
Jlexnuun CKHe Ypoku . NPOEKTHPO- | JIbHAA
bIe padoThI KOM Taluu bl
3aHATHUSA BaHHE padort
MOATO0TOBK a
"
16 16 16 0 0 0 0 0 0

JleknnoHHblIe 3aHATUA (164.)

1. BBEJAEHUE {6ecena} (14.)[2,4] ®usuka — pyHaaMeHTaIbHAs HayKa O MPUPOJIE.

EcTecTBEHHO-HAy4HBI METOJ IO3HAHUSA, ET0 BO3MOKHOCTH U TPAHUIBI IPUMEHUMOCTH.

OKCIIEpUMEHT U TEOPUU B MPOLIECCE MO3HAHUS MPUPOABI, UX PoJib. MonaennupoBaHue

bu3nyeckux sABIEHUN U npoiieccoB.. duznueckas BennuuHa. [lorpenrHoctu u3MepeHui

buszndeckux BenudynH. PU3MUECKHE 3aKOHBI, TPAHUIBI MpUMEHUMOCTH. [loHsTHE O

¢uznyeckoil kapTuHe Mupa. 3HaueHue (pu3uKu npu ocBoeHuu crnenuanpbHocten CIIO.

[IpoBepka ocTaTOYHBIX 3HAHUU

2. MEXAHUKA {6ecena} (24.)[2,4] KunemaTuxka.

Mexannueckoe aBuwxkenue. llepememenue. Ilyts. Ckopocts. [lpsmoinuneitHoe

PaBHOMEPHOE JBHXKEHUE. Y CKOPEHUE ABWKEHUA. PaBHONEpEMEHHOE MPAMOJIMHEWHOE

neukenue. CBoOoIHOE MajieHue. [IBrkenue Tena, OpoIeHHOro MOl YIJIOM K TOPU30HTY.

PaBHOMEpHOE NBUXKEHHUE 110 OKPYKHOCTH.

3. Mexanuka {0ecena} (14.)[2,4] 3akoHbl MexaHuku HbroTOHA.

[TepBeiii 3akoH HeroTona. Macca. Cuna. Bropoii 3akoH HproroHa. OCHOBHOW 3aKOH

kiaccuyeckoi. ['paBuranmonnoe nose. Cuna tsxkectu. Bec. CiocoObl u13MepeHus: Macchl

Ten. Cuilbl B MEXaHUKE. NUHAMUKHU. Tpernid 3akoH HprOTOHA. 3aKOH BCEMHPHOIO
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TATOTEHUS.
4. Mexanuka {0ecena} (14.)[2,4] 3akoHBI COXpaHEHHUS B MEXAHUKE

Nmnynbe Tena. 3akKOH COXpaHEHUs UMITyJibca. PeakTuBHOE JBMkeHUe. PaboTa CUIIbL.
PaGora mnoreHuumanbHeX cwi. MomHoCTh. JHeprus. KuHernueckas 3SHeprus.
[loTeHunanbHast >HEPTHs. 3aKOH COXPAHEHUsS] MEXAHWYECKOW sHepruu. lIpumeHenwue
3aKOHOB COXPaHEHUS.

5. OCHOBBI MOJIEKYJIIPHOM ®HU3UKU U TEPMOJIUHAMMKMH {6ecena}
(14.)[2,4] OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOUN Teopun. M 1eanbHblii ras.

OCHOBHbBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKONM Teopuu. Pa3mepbsl u Macca
MOJICKYT # aToMoB. bpoyHoBckoe pamxeHue. [lubdysums. Cunbl u  dHEpPrus
MEXMOJICKYJIIPHOTO B3auMOAECUCTBHUS. CTpoeHHE Ta3000pa3HbIX, KUIKUX U TBEPIBIX
Ten. CKOpOCTH JBMKEHHUSI MOJIEKYJ U UX U3MeEpeHHue. TemrepaTypa U €€ U3MEpPEHHE.
TepMmonuHaMuueckas mkana Temneparypsl. MaeanbHseiil ras. Jlapnenue raza. OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOpHM Tra3oB. YpaBHeHue Kianmeiipona —
MenneneeBa. ['a30Bbie 3aKOHBI. AOCONIOTHBIA HyJIb TEMIIEPATYphl. YpaBHEHHE
COCTOSIHUA MJICAIBHOTO Ta3a. MousipHas ra30Basi HOCTOSIHHAS.

6. OCHOBBI MOJIEKYJIIPHOM ®U3UKU U TEPMOJMHAMMKU {6ecena}
(14.)[2,4] OCHOBBI TEPMOAMHAMUKH.

OcHoBHBIE IOHATHS U onpenenieHusi. PaboTa u tersora kak GopMbl Nepeaadyu SHEPruu.
VYpaBuenue TtermnoBoro Oananca. IlepBoe Hawamo TtepMoawHAMUKHA. AauabaTHBIN
npouecc. [Ipunuun nerictBus teroBor mamuubl. KII/ TennmoBoro neurarens. Bropoe
Hayajgo TEepMOAMHAMUKHU. TepMoJuHAMUYECKas IIKana TeMreparyp. XOJOAWIbHBIC
MaiuHbl. TernoBele ABUraTeau. OxpaHa OpupoIbI.

7. OCHOBBI MOJIEKYJIIPHOM ®HU3UKU U TEPMOJIUHAMMKMH {6ecena}
(14.)[2,4] CBolicTBa napos.

Hcnmapenne u koHaeHcanus. HacbllieHHBIH Map W ero cBoiicTBa. AOCOJIOTHAs H
OTHOCUTENbHAsA BJIAXHOCTh Bo3Ayxa. Touka pocbl. Kumnenuwe. 3aBuUCHMOCTH
TEMIIEPATYPhI KATIEHUS OT JlaBieHUs. lleperpeTsliii map u ero ucrnojab30BaHUE B TEXHUKE.
8. OCHOBBI MOJIEKYJIIPHOM ®U3UKU U TEPMOJJUHAMMKU {6ecena}
(14.)[2,4] CBoiicTBa KUAKOCTEN

XapakTepucTrKa JKUJIKOTO COCTOSIHUS BemlecTBa. [[OBEpXHOCTHBIN CIIOW KHIKOCTH.
SIBNIeHMS HA TPAHMIIE )KUAKOCTHU C TBEPIBIM TeI0oM. KanniuisspHbIe SBJICHHUS.

9. OCHOBBI MOJIEKYJIIPHON ®W3UKHU U TEPMOJUHAMMKH {6ecena}
(14.)[2,4] CBolicTBa TBEPBIX TEIL.

XapakTepucTUKa TBEPIOIO COCTOSHMS BEIIECTBA. YIPYIHE CBOWCTBA TBEPABIX TeEI.
3akoH ['yka. MexaHnueckue CBOMCTBA TBEPABIX Ted. TemIoBoe paclIMpEeHUEe TBEPABIX
TEeJI U )XUAKOCTEN. [1naBienue nu Kkpuctaiuim3anusi.

10. 2JEKTPOJIUHAMMUKA {0ecena} (2u.)[2,4] DnekTpuueckoe moJie.
DJIEKTpUYECKHUE 3apsiibl. 3aKOH COXpaHeHus 3apsiaa. 3akoH Kynona. Dnexkrpuueckoe
nosie. HanpsbkeHHOCTh anekTpuyeckoro nodist. [lpunnun cynepno3unuu nosieid. Pabora
CUJ  dJeKTpoctarndeckoro  noss.  IloreHnman.  Pa3HOCTP  MOTEHIMANOB.
OKBUNOTEHIMAJIbHBIE TOBEPXHOCTU. CBS3b MEXKAY HANPSHKEHHOCTBIO M Pa3HOCTHIO
MOTEHUHUAIOB. JIMANEKTPUKU B d3JeKTpuueckoM Tnose. [lonspusanus AUANEKTPUKOB.
[IpoBogHuku B anekrpuueckom nojue. Konaencaropsl. CoeqnHeHNE KOHAEHCATOPOB B
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Oarapero. DHeprus 3aps’KEHHOT0 KOHJIEHCATOPa. DHEPrusl JJIEKTPUUECKOTO MOJIs.

11. QJIEKTPOANHAMMKA {0ecena} (14.)[2,4] 3aKkOHBI MIOCTOSSHHOI'O TOKA.
VYcnoBusi, HE0OXOIMMBbIE /JI1 BOSHUKHOBEHHUS U TMOAJAEPHKAHUS AIEKTPUUECKOTO TOKA.
Cuita ToKa U TUIOTHOCTH Toka. 3akoH Oma jyist yyactka 1ernu 6e3 DJIC. 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTHUBJIEHUA OT MaTepuana, JJIMHBI W IUIOLIAANA TMOMEPEYHOrO
CEYEHHUs IPOBOJIHUKA. 3aBUCUMOCTD JIEKTPUUECKOIO COMPOTUBIIEHUS OT TEMIIEPATYPHI.
ONeKTpoABMXKYIIasl CWia UCTOYHMKA. 3akoH Oma i nonHoil uenu. CoequHeHue
poBoHUKOB. COoeTMHEHNE UCTOYHUKOB AJICKTPUUECKOU dHEepruu B Oarapero. Pabora u
MOIIHOCTB JIEKTPUUECKOro Toka. 3akoH Jxoyis-Jlenna. TeruioBoe aeiicTBue Toka.

12. QJIEKTPOAUHAMMUKA {0ecena} (14.)[2,4] DnexTpuyueckuii TOK B pa3IM4HbIX
cpenax

ONeKTpUYECKUd TOK B METaJ1aX, JNEKTPOHHbBIN ra3. PaboTa BeiIxoaa. DNeKTpUUECKUI
TOK B DJIEKTPOJIUTAX. ODNEeKTponu3. 3akoHbl Papaznes. [IpumeHeHne 3yeKTposin3a B
TEXHUKE. DJIEKTPUYECKHI TOK B razax M Bakyyme. MoHuszanusa ra3za. Buasl ra3oBbix
pa3psaoB. llonstne o mmasme. CBoHcCTBA M IPUMEHEHUE JJIEKTPOHHBIX ITyYKOB.
DNEeKTpUYECKUil TOK B MOJIynpoBogHUKaX. COOCTBEHHAs] U MPUMECHAs] MTPOBOJUMOCTh
MOJIyIPOBOHUKOB. [101yIIpoBOIHUKOBBIE TPUOOPHI.

13. QJIEKTPOANHAMMKA {0ecena} (14.)[2,4] MarauTHoe 1oJe.

BekTop MHAYKIMY MarHuTHOTO T10JI. JIelCTBME MarHUTHOTO MOJISL HA MPSMOJIMHEUHBIN
IPOBOJHUK C TOKOM. 3akoH Ammepa. B3aumopeiicTBue TOKOB. MarHUTHBIA IMOTOK.
Pabora mo mnepememeHni0 MPOBOAHMKA C TOKOM B MarHUTHOM Tmoje. JlelicTBue
MarHUTHOTO MOJISI Ha ABMXKYIIUKCS AeKTpuueckuil 3apsaa. Cuia Jlopenua. MaruutHbie
CBOMCTBA BEILIECTBA.

14. QJIEKTPOJIUHAMMUKA {0ecena} (14.)[2,4] DiekTpoMarHuTHasi MHTYKIIUSI.
SBneHue H3IIEKTPOMAarHUTHOW HWHAYKUMHA. BHXpeBoe >3JeKTpuyeckoe IoJie. 3aKoH
AJEKTpOMarHuTHOM wWHAyKuuu. [lpaBuno Jlenma. Pemienune 3amad  Ha  3aKOH
ANEKTpOMarHuTHOM HHAyKIuu. Camonnaykuus. MaaykruBHoCcTh. 3/JC caMOMHIyKIIMH.
DHEPrust MarHUTHOTO POJIS.

IpakTnueckne 3ansaTusa (164.)
1. KunemarTuka. {auckyccus} (24.)[2,5,6,7]
2. 3akonbl Mexanuku Herworona. {auckyccus} (24.)[2,5,6,7]
3. 3aKoHBI COXpaHEeHUA B MeXaHUKe {Iuckyccus} (24.)[2,5,6,7]
4. UneanbHbiii ra3. {auckyccus} (14.)[2,5,6,7]
5. OcHoBbI TEpMOAMHAMUKH. {AUCKyccus} (14.)[2,5,6,7]
6. CoiicTBa nmapoB. {quckyccusi} (14.)[2,5,6,7]
7. CBoiicTBa xuakocrei {auckyccus;} (14.)[2,5,6,7]
8. CBoiicTBa TBepabIX Tel. {auckyccus;} (14.)[2,5,6,7]
9. DuekTpuueckoe noJie. {nuckyccus} (14.)[2,5,6,7]
10. 3aKO0HBI NOCTOAHHOIO TOKA. {AucKyccus} (14.)[2,5,6,7]
11. DaekTpuyecKkuii TOK B pa3in4yHbIX cpeaax {auckyccus} (14.)[2,5,6,7]
12. MarautHoe noJie. {auckyccusi} (14.)[2,5,6,7]
13. DaekTpomMarauTHast MHAYKIuA. {auckyccus} (14.)[2,5,6,7]
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JlabopaTtopHbie padoTsl (164.)
1. JIabopatopnasi padora Nel {«mo3roBoii murypm»} (24.)[1,2] M3yueHue ogHoro us3
U30IPOLIECCOB
2. JlabopaTopHasi paGora Ne2 {«Mo3rosoii mrypm»} (24.)[1,2] Onpenenenue
BJIQ)KHOCTH BO3J1yXa
3. JlaGopatopHas pabora Ne3d {«mo3roBoii mrypm»} (24.)[1,2] Onpenenenue
AIEKTPUUECKOM EMKOCTH KOHJIEHCATOPOB
4. JlaGoparopnass padora Ned {«mo3roBoii mrypm»} (24.)[1,2] Omnpenenenue
TEPMUYECKOTO KO3 (PUIIEHTa COTPOTUBIICHUS MEIH.
5. Jlaboparopuass padora NeS {«mo3roBoii mrypm»} (24.)[1,2] Uzmepenne S/AC u
BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHKA TOKA.
6. JlaGopaTropuasi padora Ne6 {«mo3roBoi mrypm»} (24.)[1,2] M3yuyeHne 3aKoHOB
NIOCJIEIOBATEIBHOIO U MApaIeIbBHOIO COEAMHEHUI POBOJHUKOB.
7. JlabopaTtopHass padora Ne7 {«mo3roBoii mrypm»} (2u4.)[1,2] HccnenoBanue
3aBUCUMOCTH MOILIHOCTH JIAMITbl HAKAJIMBAHUSI OT HAIPSDKEHUS Ha €€ 3aKUMax.
8. JlabopaTopHas padora Ne§ {«Mo3rooii mrypm»} (24.)[1,2] U3yuenue siBiaeHuUs
IIEKTPOMArHUTHON WHIYKUWU

Cemecmp: 2
O0BbeM TUCHMIUIMHBI B cemecTpe Jac: 49
dopma NpOMEKYTOUHOM aTTECTAllUU: 3a4EeT C OLEHKOM

Bujbl 3aHITHIA, X TPYX0€MKOCTb (4ac.)
BT.u.B
Camoc
dopme
I[IpakTu-ye KypcoBoe | Tosi-Te
JlaGopa-TopH npakrndec | Koncyan- | Cemu-nap
Jlexkuuu cKue Ypoku . NMPOEKTHPO- | JbHasA
ble padoThI Koii Tauuu bl
3aHATHA BaHHe padot
NMOATr0TOBK a
U
22 10 12 0 0 1 0 0 4

JIeKIIMOHHbIE 3aHATHA (224.)

1. KOJIEBAHHS W BOJIHBI {6ecena} (2u.)[3,5] Mexanuueckue KojacOaHUS U
BOJIHBL.

Konebarensnoe asmxenue. ['apmonmdeckue kojeOaHusi. CBOOOMHBIE MEXaHUYECKUE
KojeOanus. JluHeliHble MexaHW4eckue KojebarenbHble cucteMbl. [IpeBpaienue
PHEpPruM mpu KojiebarenbHOM JBHKeHHH. CBOOOJHBIE 3aTyXaloIIMEe MEXaHUYECKUE
Kojebanus. BoiHyXIeHHbIe MexaHHMdeckue KosieOaHus. [lonmepeuHblie U MPOJOJIbHBIE
BOJHBI.  XapaKTEpPUCTUKU  BOJHBI.  YpaBHEHHE IUJIOCKOM  Oeryiieil  BOJIHBI.
Wnrtepdepenius BosH. [Tonstue o audpakuuu BoiH. 3ByKOBbIE BOJHBI. YJIbTPa3BYK U
€ro MPUMEHEHUE.

2. KOJIEBAHUSA U BOJIHBI {6ecena} (24.)[3,5] DnekrpoMarHuTHbIe KOJ€OAHUS U
BOJIHBI.

CBoOomHBIE JIEKTpOMarHuTHbIE Kojiebanus. [IpeBpaiienue 3Heprun B K0ieOaTeTrHOM
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KOHType. 3aTyXawllhe 3JIEKTPOMarHuTHbIe KojieOaHus. ['eHepaTop He3aTyXarolMx
AJIIEKTPOMAarHUTHBIX  KoJiebaHuil. Toku  BBICOKOW  4acTOThl.  BbIHYXIIEHHbBIE
anekTpuueckue Kojebanus. I[lepemenHblii Tok. ['eHeparop mnepeMEHHOro TOKa.
Tpanchopmaropsl. [lomydyenue, mnepenaya u pacrnpeleieHUe 3JIEKTPOIHEPTHUHU.
DNEeKTPOMAarHUTHOE TMOJie Kak OCOObIM BHJ MaTepuu. IIEKTPOMATHUTHBIE BOJHBI.
Bubparop I'epuia. OTKpbITHIN KOJeOaTenbHbIN KOHTYp. N300perenue paano IlonoBeim.
[TonsiTue 0 paguocBszu. [IpuMeHeHne AIEKTPOMArHUTHBIX BOJIH.

3. OIITHUKA {6ecena} (24.)[3,5] IIpupona cera.

CKopoCTh pacnpOoCTpaHEHUSs CBETA. 3aKOHBI OTpaXKEHUs U IpesioMiieHust ceta. [loHoe
oTpaxxeHue ceta. [lonHoe orpaxenue ceera. JInH3pl. OnTuueckue npudopsl. ['na3 kak
OINTUYECKAS] CUCTEMA.

4. OIITUKA {6ecena} (24.)[3,5] BosHOBBIE CBOICTBa CBETa

Hurtepdepenius cBera. KorepeHTHOCTh CBETOBBIX Nyueld. HTepdepeHus B TOHKUX
meHkax. Ilomocel  paBHoM  TommmHbl. Kombuma  Herorona.  Mcnosib3oBaHme
uHTephepeHM B Hayke U TexHuke. Judpaxkuus cBera. Judpakuus Ha menud B
napajuienbHbIX Jtydax. Judpakunonnas pemerka. [lonspusanus csera.

[Tonspounsl. ucnepcusi cBeta. Buabel cnextpoB. Cnektpbl ucnyckanus. CHEKTpsI
norfoienus. CekTpanbHbli aHaIU3. Y IbTpadHoIeTOBOE U MH(PPAKPACHOE U3ITYUEHUSI.
Pentrenosckue nyuu. IX nmpupoaa u CBOMCTBA.

5. OCHOBBI CHEIUAJBHON TEOPUM OTHOCHUTEJBHOCTH {6ecena}
(14.)[3,5] luBapuaHTHOCTH MOJIyJIsl CKOPOCTH CBETA B BaKyyMe.

[ToctynaTel  OiiHmireriHa. IIpocTpaHCTBO M BpeMs  CHELUAIBHOW  TEOpUU
OTHOCHUTEJILHOCTH

6. OCHOBBI CHEIIUAJBHON TEOPUM OTHOCHUTEJBHOCTH {6ecena}
(14.)[3,5] CBsi3p Macchl ¥ 3HEPTUHU CBOOOHOM YACTHUIIBI. DHEPTHUS TTOKOSI.

7. 3JIEMEHTBI KBAHTOBOM ®U3UKMU {6ecena} (2u.)[3,5] KBanToBas onTuka.
TemoBoe u3nydenue. PacnpeneneHrne 3HEPruu B CIEKTPE aOCOJIIOTHO YEPHOTO Tea.
KBanroBas rumnore3a M. Ilnanka. ®oronsl. Buemnuii dorolanexkTpudeckuii 3P hexr.
Bayrpennuit porosddexr. Tumnbsl dorosnementon. JlaBnenue cpeta. [lonarue o
KOPITYCKYJISIPHO-BOJIHOBOU MPHUPOJIE CBETA.

8. DJIEMEHTBI KBAHTOBOM ®U3UKU {6ecena} (2u.)[3,5] Pusuxa atoma u
aTOMHOTO sAJIpa.

Pa3BuTue B3rIA10B HA CTPOCHHE BEHIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CHEKTpax
Boaopoza. OnbiTel J. Pesepdopna. SAnepuas monens aroma. Mozenb aroma BOAOPO/Ia IO
H. bopy. I'nnoresa ne bponns. CooTtHomienue HeomnpeneneHHocTel [eiizenOepra.
KBaHnToBble TeHepatopbl. EcTecTBeHHas paJMOaKTUBHOCTh. 3aKOH pPaJUOaKTUBHOIO
pacnaga. CriocoObl HAOMIOACHUS M PETUCTPALUU 3apsHKEHHBIX 9acTull. buomormueckoe
JeICTBUE pPaJMOaKTUBHBIX H3MydeHuil. CTpoeHue artomHoro siapa. [ledexkt maccol.
OHeprusi CBA3W M YCTOWYMBOCTh aTOMHBIX saep. Jenenue Tsokensix saep. Llenmnas
AllepHas peakuusd. YIpaBisiemas LenHas peakuus. SAnepHwiii peaktop. [lomydenwue
PaaMOaKTUBHBIX U30TONOB U UX IPUMEHEHHE. JJIEMEHTAPHBIEC YACTULIBI

9. DBOJIIOIIUS BCEJIEHHOM {6ecena} (4u4.)[3,5] Hama 3Be3mHas cucrema
["anakTuka.

Hpyrue Tl'anaktuku. beckoneunocts Bceenennoit. IloHsiTHE O  KOCMOJIOTHH.

15



Pacmmpsromasics  Bcenennasi.  Mogens  ropsiuedt Bceenennoil. CtpoeHue
IIPOUCXOKICHHE ['amakTHK.

10. DBOJIIOIIMA BCEJEHHOM {anckycens} (44.)[3,5] DBomonus 3Be3.
[Ipoucxoxnenne ColHEUHOM  cUCTeMBbl.  TepMmosimepHbiii  cuHTe3.  IIpobiema
TepMosiIepHON »HepreTukd. JDHeprus ConHua u 3Be3A. TemHas martepuss U TEMHas
DHEPIUsl.

Koncyabranuu (14.)
1. IIpome:xyrouHas arrecranuss B ¢opme AUPPepPeHUMPOBAHHOIO0 3a4yeTra
{«mo3roBoii mrypm»} (14.)[1,2,3,4,5,6,7] dDopma, cTpyKTypa U COAECpKAHUE
IPOMEXKYTOUHOM arTecTanuu B popme nuddepeHmpoBaHHOrO 3a4eTa

IpakTnueckue 3ansaTus (124.)
1. Mexanuveckue Kojge0aHus U BOJHBL {anuckyccus} (14.)[3,4,6,7]
2. DJIeKTPOMATHUTHBIE KOJ1e0aHUs U BOJHBI. {auckyccus} (14.)[3,4,6,7]
3. CkopocTh pacnpocTpaHeHusl CBeTa. 3aKOHbI OTPAKEHUs U NMPeJOMJICHHUS CBeTA.
IloHoe ortpa:xkenue cBera. IlosiHoe oTpaxenue cBera. JIuH3bl. Onruyeckue
npudopsl. I'y1a3 kak onTuveckas cucrema. {auckyccus} (24.)[3,4,6,7]
4. BosiHOBbBIE CBOHCTBA CBETA
HNurtepdepenuusa cBera. KorepeHTHOCTHL cBeTOBBIX Jydei. UHTepdepeHnus B
TOHKHX IJIeHKaX. [Tosiockl paBHoii ToamuHbl. Kosibua Herotona. Ucnosib3oBanue
UHTepdepeHIUN B HayKe M TexHUuke. {u¢ppaxkuus cera. Iudpakuusa Ha mean B
napajieJbHbIX Jy4yax. luppakuuonnas pemerka. [loasipusauus csera.
IHoasiponasl. {ucnepcus ceera. Buabl cnekTtpoB. CniekTpsbl nenyckanusa. CekTpbl
noryiomenus. CrnekTpajabHbIl aHAIM3. YJabTpaduosieToBOe W HH(ppPaKpacHoe
usiayyeHusi. PenrtrenHoBckue Jyuu. MX mnpupoma u cBoiicTBa. {IMCKYyCCHA}
(14.)[3,4,6,7]
S. UHBapHAHTHOCTb MOAYJISI CKOPOCTH CBETa B BAKyyMe.
Iocryaarel  JiHmTeidHa. IIpocTpaHcTBO W BpeMs CHENHUAJILHOM TEOPUU
oTHOCHUTEJIbHOCTH {AucKkyccus} (14.)[3,4,6,7]
6. CBsi3b MacChl U 3HEPIrUHM CBOOOJHON 4YACTHUIbI. JHEPIrusi MOKOs. {IUCKYCCHUS}
(14.)[3,4,6,7]
7. KBaHTOBas1 ONITHKA.
TemsioBoe m3aydenue. PacnpenesieHue 3Hepruv B CHEeKTpe a0COJIIOTHO 4YEpPHOIO
Tesa. KBanroBas runore3a M. Ilinanka. @oroHbl. BHemnnid ¢gorodjieKkTpuyecKui
3¢pdexr. Buyrpennuit ¢oroddpdexr. Tunsl ¢orolrnemenron. /laBiaenue csera.
ITonsiTHE 0 KOPIYCKYJISIPHO-BOJIHOBOM npupoje cBera. {auckyccus} (14.)[3,4,6,7]
8. ®u3uka aroma U aTOMHOIO AApA.
Pa3BuTHe B3IVISII0B HA CTPOeHHEe BelleCTBA. 3aKOHOMEPHOCTH B ATOMHBIX
cnexkTpax Boaopoaa. OnbiTtel J. Peseppopaa. Anepnass moxens aroma. Moaeab
aTtoma Boaopoaa no H. bopy. I'mnoresa ne bpoiisisi. CooTHOmIeHUE
HeomnpenaeseHnHocTel [I'eiizenOepra. KpanToBble reHepaTopbl. EcTecTBeHHas
PAaAMOAKTHUBHOCTh. 3aKOH PAaJHOAKTUBHOr0 pacnajga. Cnoco0bl HAOJ0AeHUS U
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perucTpanuy 3apsiKeHHbIX 4YacTul. buosorudeckoe neiicTBHe PagHOAKTHBHBIX
usaydenuil. Crpoenue aromMHOro sjapa. /dedexr macchl. DHeprusi CBSI3M M
YCTOMYHUBOCTh aTOMHBIX siiep. Jdesenue Tsuxeanix saep. Llennas saepHas peakuus.
Yupasiasiemasi uennas peakuus. Snepusii peakrop. IloayyeHnue pagnoakTUBHBIX
HU30TONOB M UX IPUMEHEeHHE. JJIeMeHTapHble YacTullbl {auckyccusi} (14.)[3,4,6,7]
9. Jlpyrue TI'amaktuxku. beckoneunoctb Bcesnennoi. IlonsitTie 0 KOCMOJIOrHMH.
Pacummpsiromasics  Bceesiennasa. Mopgeas ropsiyeii Bcenennoit. Crpoenne u
npoucxoxaenue I'anakruk. {auckyccus} (14.)[3,4,6,7]

10. ITpoucxoxnenne CouaneuyHoii cucrembl. TepMmosizepHblii cunTe3. IIpodaema
TepMOs/IepHOii YJHepreTuku. JHeprusi CouHna u 3Be31. TemMHasi maTepusi U TeMHasi
yHeprus. {auckyccus} (24.)[3,4,6,7]

JlaGopaTopHubie padotsi (104.)
1. JIabopaTopHasi pa6ora Ne9 {«mo3roBoii mrypm»} (2u.)[1,3] U3yuenue paboOThI
TpaHchopmaropa
2. JlaGoparopnass padora NelQ {«mo3rosoit mrypm»} (24.)[1,3] Onpenenenue
noKasatelis MPeIoMJIICHUs CTEKIIa
3. JIabopaTopHas padora Nell {«mo3roBoii mrypm»} (24.)[1,3] Onpenenenue AJIMHBI
CBETOBOM BOJIHBI C TOMOUIBIO TU(PAKIIMOHHON PEIIETKH.
4. JlaGopatopnasi padora Nel2 {«mo3roBoii mrypm»} (24.)[1,3] HaOmronenue
CILJIOIIHOTO Y JINHEHYATOTO CIIEKTPOB
5. JlabopaTopnas padora Nel3. {«mo3roBoii mrypm»} (24.)[1,3] W3yueHue kapTtbl
3BE3THOTO Heba

CamocrosTesbHas padora (44.)
1. IIpome:xyrouHas arrecranuss B ¢opme AUPPepeHIMPOBAHHOIO 3a4yeTa
{«mo3roBoii mrypm»} (44.)[1,2,3,4,5,6,7] [lonrotoBka Kk NpoOMeKyTOYHOM aTTeCTAIUU
B (hopme nuddhepeHInpoBaHHOTO 3aUeTa

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 O0eCHeYeHUs CAMOCTOSITEJIbHON PadoThI
o0yuyarumuxcsi Mo JUCHUNIHHE

Jliia kaxkoro o0yyaronierocsi 00ecne4eH HHANBUAYaIbHbIA HEOTPAaHUYEHHBIA JOCTYM K
AJIEKTPOHHOUN MH(MOpMAIIMOHHO-00pazoBarensHol cpene AnTl TY:

1. PomanoBsa, B. B. ®u3uka : npumepsl perienus 3aaad : yueoHoe nocobue / B. B.
Pomanoga. — 2-e u3z., ucnp. — Munck : PUIIO, 2021. — 348 c. : nn. — Pexxum gocryna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&1d=697440 (nmara
obpamenus: 05.02.2025). — bubnuorp.: ¢. 340-341. — ISBN 978-985-7253-60-9. — Tekct
: DJIEKTPOHHBIU.

6. IlepeueHb y4eOHOI JIUTEPATYPHI
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6.1. OcHoBHas auTEparypa

2. KacesinoB, B. A. ®usnka: 10-i kiacc: yriryOn€HHbIA ypoBeHb : yueOHUK / B. A.
KacpsinoB. — 11-e u3g., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — TexkcT : anekTpoHHbIN // JlaHb : 3IeKTPOHHO-OUOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/334853 (nata oGpamenus: 29.01.2025).
— Pexxum mocryna: mist aBTOpu3. IMOJIb30BaTEIIEH.

3. KacesnoB, B. A. ®usuka: 11-i kinacc: yrny0a€HHbIN ypoBeHb : yueOHuK / B. A.
KacesinoB. — 11-e u3zn., crep. — Mocksa : IIpocemenue, 2023. — 493 c. — ISBN
978-5-09-103622-0. — Texkcrt : 31eKTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cuctrema. — URL: https://e.lanbook.com/book/334877 (nata obpamenus: 29.01.2025).
— Pexxum noctymna: ass aBTOpU3. MOJIb30BaTEIIeH.

6.2. JlonionHuTENbHAS JIUTEPATYpa

4. Owuzuka : ydyeOHUK [ OOYYarOIIMXCS MO CHEHUATBHOCTSIM CPEIHEro
npodeccuoHanbHoro oopaszopanus : [12+] / M. 1. Monuanos, H. A. I'yaseBa, P. A.

Boponaxenko, K. B. MekmeneBa ; noa pen. K. B. MekmeneBoid. — MockBa :
YuuBepcuter Cuneprus, 2024. — 249 c. : wn., Tabn., cxem. — (Cpennee
npodeccuoHanbHoe oOpazoBanue). — Pexum pocryma: mo mommucke. — URL:

https://biblioclub.ru/index.php?page=book&i1d=706850 (mara obpamenus: 29.01.2025).
— ISBN 978-5-4257-0600-3. — DOI 10.37791/978-5-4257-0600-3-2024-1-248. — Tekcr :
AIIEKTPOHHBIN.

5. Kop3zos, K. H. OcHoBwl TeopeTnueckoit ¢usuku : yueOnuk : [12+] / K. H.
Kop3oB. — Mocksa ; bepnun : {upexkr-Menua, 2021. — 364 c. : un., Tabn. — Pexum
nocryna: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=617110
(mata obpamenus: 29.01.2025). — bubnuorp. B kH. — ISBN 978-5-4499-2532-9. — DOI
10.23681/617110. — TekcT : 37€KTPOHHBIMA.

7. IlepeyeHb pecypcoB  HH(POPMANMOHHO-TEJICKOMMYHUKAUUOHHOU  CeTH
«/HTEepHET», HEOOXOAUMBIX IJISl OCBOCHH S JUCHMILIUHBI

6. 3anumarenbHas pusuka https:// www.afizika.ru/
7. 3anuMarenbHast (pusuka B Bonpocax u oterax http://elkin52.narod.ru/

8. Ilepevyenb MH(POPMALMOHHBIX TEXHOJIOTHH, MCIOJIb3YyeMbIX MPH OCYIIECTBJIEHUN
o0pa3oBaTeIbHOIO  Mpolecca MO0 JAUCHUIUVIMHE, BKJIKYasg  MepevyeHb
NPOrpamMMHOro odecredeHust 1 UH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

Huis YCIIEIITHOTO OCBOCHHS  JTUCIMILIHHEI UCTIOJNB3YIOTCS  PECypChl  DIIEKTPOHHOU
nH(pOPMAITMOHHO-00Pa30BaTEIHPHOM  Cpelbl, O00pa30BaTebHBIC HWHTEPHET-MIOPTANIBI, TJIOOAThHAsS
KOMITbIOTEpHAst ceTh MHTepHeT. B mpolecce M3ydeHUs AUCHUILTUHBI MPOMCXOJUT WHTEPAKTHBHOE
B3aUMO/IEHCTBHE 00YUAIONIET0Cs ¢ MPEeoiaBaTelieM Yepe3 JINYHbIN KaOuHeT cryaeHTa. [ n3ydenus
JTAHHOM IUCIUIUIMHBI podeccuoHanbHble 0a3bl TaHHBIX U WH(POPMAIIMOHHO-CIIPABOYHBIE CUCTEMbI HE
TpeOyroTcsl.
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Nenn Hcnoan3yeMoe nporpaMmmHoe odecrevyeHmne

1 Microsoft Office

9. Onucanve MaTEePHAJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIEeCTBJICHHSI
00pa30BaTEIbLHOI0 MPOLECCa MO AUCIHUIINHE

HaumeHoBaHMe ClleNHAJbHBIX OMEIEHUI ¥ MOMeIeHUH VISl CAMOCTOAATEIbHOI PadoThI

y4eOHbIe ayTUTOPHUH Il IPOBEICHUS 3aHITUH JIGKIIMOHHOTO THUIA

yueOHbIe ayIMTOPUH AJI TPOBEJCHUS 3aHATUI CEeMUHAPCKOT0 THUIIA

y4eOHbIE ayTUTOPHH JIJIS TPOBEACHHS KYPCOBOT'O MPOEKTUPOBAHUS (BBITIOJIHEHHS KYPCOBBIX paboT)

y‘-Ie6HBI€ AyIAUTOPUHN IJIA TPOBCACHUS I'PYHIIOBBIX U UHIWBUAYAJIbHBIX KOHCY.HBTaL[I/Iﬁ

yueOHbIe ayTMTOPUH AJIsl IPOBEJCHHS TEKYIIETr0 KOHTPOJISl U MPOMEKYTOYHON aTTecTallun

IOMCIICHUA OJI4 BOCHHTaTeHLHOﬁ, CaMOCTOSTEIbLHOMN pa6OTBI

nabopaTopuu

BUPTYaJIbHBIN aHAJIOT CHEIHAILHO 000PYIOBAHHBIX MTOMEICHUN

yueOHBIC ayTUTOPUU JJIsi TIPOBEJCHHS MPAKTUYSCKUX 3aHITHIA

yueOHbIe ayTMTOPUH AJI TPOBEJCHUS JJaOOPATOPHBIX 3aHATHI

y4eOHbIe ayTUTOPHUHU JIsl IPOBEJICHHSI YPOKOB

MacCTEPCKHE

MarepuanbHO-TEXHUYECKOEe OOeclieueHue M OpraHu3anus o0pa3oBaTEIbLHOTO
npoliecca Mo AUCHUIUIMHE JUIsl HMHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBBS OCYIIIECTBIISIETCSI B COOTBETCTBUH C «IlomoxenneM 06 00ydeHUN MHBATIUIOB U
JIUI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

10. KoHTpOJIb U OlIEHKA Pe3yJIbTATOB 0CBOCHUS YUEOHOM TN CIUTIIHHBI

Koa komnmerenuuu u3 YII Coaep:kanue KOMINeTeHIUH DopMBbI U METO/IbI OLIEHKHU
[IpeaMeTHBIE pe3ybTaTHI

ITPO-1 0CBOEHHs 00pa3oBaTEILHOM Onpocs! Ha IPAaKTUYECKUX 3aHATHUIX
POTPaMMBbI
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IMPHJIOXKEHHUE A
METOAUYECKUE PEKOMEHJAIINU U YKA3AHUSA

Jlekuuu (B TOM YHCJIE YpPOKH, MPOBOJMMBIE B BHUJAE JIEKIUH) COCTAaBISIOT OCHOBY
TEOPETUUECKOro oOyueHus CTyAeHTOB. OHHM MO3BOJSIOT CHUCTEMaTHU3UPOBATH 3HAHUSA CTYIAEHTAM O
HanOoJiee CIIOKHBIX M aKTyalbHBIX MpoOiieMax H3ydaeMoW IUCHMIUDIMHBL Ha nexmusx ocoboe
BHUMaHUE yJeNsieTcs He TOJIbKO YCBOCHUIO CTYACHTaMU U3y4aeMbIX MPoOIeM, HO U CTUMYIHUPOBAHUIO
UX  aKTHUBHOM  IO3HABATENbHON  JESATEIBHOCTH,  TBOPYECKOTO  MBIIUICHUSA,  Pa3BUTHUIO
npodeccuoHaNbHO-3HAUMMBIX CBOWCTB M KauecTB. [y Jydiiero OocBO€HUs y4eOHOM AMCIMILIMHBI
nepea Kaxaoi JEeKIue CTyJIeHT MOBTOpSET MpeIbl Iyl JeKIIMOHHBIH MaTepuan u mpopadaThiBaeT
paccMOTPEHHBIE paHee BOMPOCHI C UCIOJIBb30BAHUEM PEKOMEHI0BAHHOI IMpenojaBaTesieM OCHOBHON 1
JIOTIOJTHUTETILHOM JTUTepaTyphl.

CTyneHThl JOKHBI aKKYypaTHO BECTH KOHCIIEKT. B ciiydyae HetomoHMMaHusl Kakoi-mnbo yactu
npeaMeTa CleayeT 3a1aTh BOIPOC B YCTAaHOBICHHOM MOPSIKE IpenoaaBareno. B mpomecce paboTel Ha
JEKIMU HEOOXOIMMO TaK >K€ BBINOJHATH B KOHCIEKTaX MOJENIN HM3y4aeMoro mpeaMmeTa (pUCYHKH,
CXEMBI, YePTEXH U T.1.), KOTOPbIE UCTIOIb3YyET MPETNOAaBaTENb.

[Ipu mnoaroroBke K JabopaTOpHBIM pabOTaM CTYIEHTY, KpOMe€ TOBTOpa JIEKIIMOHHOTO
MarepHaia Mo TeMe 3aHATHs, HeOOXOIUMO TaK)Ke U3YYUTh METOIUYECKHNE PEKOMEHIAINH, BhIaHHbIC
IpenoaaBaTesieM.

[TpakTrueckue 3aHATHS (CEMUHAPBI, YPOKH) — OJHA U3 OCHOBHBIX ()OPM OpraHU3aIMH YIEOHOTO
npoliecca, MpeaCTaBIAIoIas COO0H KOIEKTUBHOE 00CYKICHHE CTYIEHTaMH TEOPETUUYECKUX BOIIPOCOB
MOJ1 PYKOBOJICTBOM TpEIoiaBaTess.

Lenb mpakTUYECKUX 3aHATHIA (CEMUHAPOB, YPOKOB) 3aKIIIOYAETCS B 3aKPETJICHUH JIEKIIMOHHOTO
MaTepuaia 1mo Hanboyiee BaXKHBIM TeMaM M BOMpPOCaM Kypca, YMEHH paOoThl ¢ y4eOHON W HAaydHOU
JUTEPaTypOid, CIPAaBOYHUKAMH U PA3TUUYHBIMU TEKCTAMHU.

BrimonHenune Bcex BUIOB pabOTHI B COOTBETCTBYIOLINE CPOKH MO3BOJUT CTYJEHTaM B T€UEHUE
CeMeCTpa BECTHU MOATOTOBKY K MPOMEXKYTOUHOH aTTecTanuu. [[poMexyTouHas aTTecTanus IpoOBOJUTCS
B MUCbMEHHOM BHJI€ B KOHIIE CEMECTpa.

MeToanuyeckne yKa3aHusi CTyJIeHTaM 110 NMOATr0TOBKe K J1a0opaTopHbIM padoTam

JlaGopaTtopHble pabOTBI HEOOXOJUMBI JJISI YCBOGHHUS TEOPETHYECKOr0 Marepuana u
dbopmupoBaHre YIeOHBIX M MTPO(HECCHOHATBHBIX MMPAKTUUECKUX HaBBIKOB.

Broimonnenne nmaGopaTOpHBIX pabOT HampaBieHO Ha 0000ILIeHHe, CHCTEMaTHU3aluIo,
yriayOieHue, 3akperuieHHe TEOPeTHUYECKUX 3HaHWM U NpuoOpeTeHHs] MPAaKTHYECKOro OIbITa IO
KOHKPCTHBIM TCMaM JHUCIUILINH.

Copepxanue 1a00paTOpHBIX pabOT MPEACTaBICHO B HACTOSIIEH TporpaMMe.

[Ipu moaroroBke K 1a0OpaTOPHBIM pabOTaM CTYACHTY, KpOME MOBTOpa JEKIIMOHHOTO MaTrepuala o
TeMe 3aHATHUS, HEOOXOAUMO TaKXKe U3yYUTh METOAMUECKHE PEKOMEHJAINH K JJabopaTopHO padoTe.

MeToanyeckue yKazaHusi CTYJ€HTaM 110 MOAT0TOBKE K NPAKTHYECKUM 3aHATUAM

[IpakTuueckue 3aHATHA (CEMHMHApBl, YPOKH) SBISIIOTCS Takke (OpMOW  KOHTPOJIS
npernoiaBaTess 3a y4eOHBIM TPOIIECCOM B TPYIINE, YCIIEBAEMOCTBIO U OTHOIIEHUEM K ydeOe KaXKIoro
CTY/CHTA.

Ha mpakTthyeckux 3aHATUSAX (CEeMUHapaxX, YpOKax) >KeNaTelbHbI JUCKYCCHUHU, KOJUICKTHBHBIE
00CYX/IeHUs! BO3HUKILUX MTPOOJIEM U IyTeH UX pa3pelieHusl.

CryneHTbl pabOTaOT HaJ MOJCIUPOBAHHEM OTIEIBHBIX COJCPKATEIBHBIX OJIOKOB Kypca,
NPUHUMAIOT Y4acTHE B KOHTPOJIBHBIX Pab0TaxX, TECTUPOBAHMSIX, YCTHBIX OIPOCaXx.

[ToaroToBKA K MPAKTHYECKUM 3aHATHSAM (CEMUHApaM, ypoKaM) BKIIFOYAET B ceOs CleayroIee:

- 00513aTeIbHO 03HAKOMUTHCS € TUIAHOM MPAKTUYECKOTO 3aHATHUS (CEMHHApa, YPOKa), B KOTOPOM
CoJiepKaTcsi OCHOBHBIE BOMPOCHI, BBIHOCHMBIE Ha OOCYyXAeHHE, (DOpPMYyTHPYIOTCS WENU 3aHSITHSA,
JA0TCS KpaTKUe METOJMUECKUE YKa3aHUs 110 MOATOTOBKE KaXkJJ0r0 BOIIPOCA;

- M3YYHTh KOHCITIEKTHI JICKIIUH, COOTBETCTBYIOIIHE Pa3leibl YYCOHHKOB, YU4EOHBIX MOCOOWH,
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PEKOMEHIOBaHHBIX ITPETIOaBaTeINeM;

- HeO6XOI[I/IMO BBIYUUTH COOTBCTCTBYIOIIUC TCPMHUHBI;

- HYXHO W3y4YHTh JONOJHUTEIBHYIO JIUTEpaTypy IO TeMe 3aHATHA, JAeias IpH ITOM
HEOOXO/JUMBIE BBIMHUCKH, KOTOpBIE MOHAA00ATCS TpU OOCYKACHWM U BBINOJHEHUM 3a/aHU Ha
MPaKTUYECKUX 3aHATHUAX (CEMHHApaxX, ypOKax);

- cIlelyeT 3aluChiBaTh BO3HMKIIHE BO BpEMs CaMOCTOSTENbHOW paboThl ¢ yuyeOHUKaMU M
HAyYHOH JUTEpaTypoil BOMPOCHI, YTOOBI 3aTeM Ha NPAKTHYECKHX 3aHATHAX (CEMHHapax, ypoKax)
IMMOJIYYHUTh Ha HUX OTBECTHI;

- creyeT oOpamaThes 3a KOHCYJIbTallue K MperoaaBaTelro.

AKTHUBHOE y4acTHE CTYJEHTOB B MPAKTUYECKOH paboTe crocoOCTByeT Oosee rirybOKOMY H3YUYEHHUIO
cofiepKaHMs U3ydaeMOl TUCIUIUINHBI U (POPMHUPOBAHUIO OCHOB MPO()ECCHOHATBHOTO MBIIIITICHUS.

IHoaroroBKa K NpoOMeKyTOYHOM aTTeCTALINH

[TpomexkyTouHast arrecTanusi SBISIETCS NPUEMOM IPOBEPKU CTENEHM YCBOEHHS Y4eOHOTro
Marcepuajia U JICKIUOHHBIX SaHSITI/Ifl, KaueCTBa YCBOCHUA O6y‘-IaIOH_II/IMI/IC$I OTACJIbHBIX Pa3aciios,
c(OPMHUPOBAHHBIX YMEHHUI U HABBIKOB.

[Ipu moaroTOBKE K MPOMEKYTOUHON aTTECTAIMU eJIecO00pa3HO:

o BHUMATEJIbHO U3YYUTh MIEPEYEHb BOIPOCOB U OMPEICINTh, B KAKUX HCTOYHUKAX HAXOJATCA
CBEICHUsI, HeOOXOIMMBIE U1 OTBETA HA HUX;

. BHUMATEIIbHO MPOYHUTATh PEKOMEHIOBAaHHYIO JIUTEPATypy, H3Y4YUTh KOHCIIEKTBI IO
3aHATHUSM;

o COCTaBUTh KPAaTKHE KOHCIEKTHI OTBETOB (IUIAHBI OTBETOB).
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