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1. IlepeyeHb mNJIAHMPYeMBIX Ppe3yJbTATOB OOy4YeHHsl 1O JMCUHUILIHHE,
COOTHECEHHBIX ¢ IUIAHUPYEMbIMH pe3yJbTATAMH OCBOeHHMsI 00pa3oBaTeIbHOH
NporpaMMblI

JIMYHOCTHBIE PE3YJIBTATBI
JIMuHOCTHBIE pe3yNabTaThl OCBOEHUS YyueOHOro mnpenMera «®PU3MKa» TOJKHBI

OTpaXkaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOy4Yarouuxcsi  pyKOBOJCTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEH TMO3MIMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTALINI, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOIIMX TPATULIMOHHBIM
LHEHHOCTSIM POCCHUHCKOro 0O0IlecTBa, PACHIMPEHHUE >KU3HEHHOTO OIbITa U OIbITA
NEATEIbHOCTH B MPOLECCE peaM3allii OCHOBHBIX HAINpaBIE€HUN BOCIUTATEIHHOM
NEATEeIIbHOCTH, B TOM YHKCJIEC B YAaCTHU:

1) rPaskIaHCKOT0 BOCIIUTAHUS:
c(OPMHUPOBAHHOCTh TPAKIAHCKOW TIO3UIMK OOYyYaIoOmerocsi Kak aKTHUBHOTO U

OTBETCTBEHHOTO WICHA POCCHHCKOTO OOIIECTBA;

MIPHUHSATHE TPATUIIMOHHBIX 00IIIeYeITOBEYeCKUX T'YMaHUCTHICCKIX U
JEMOKPAaTHICCKUX IEHHOCTEH;

TOTOBHOCTh ~ BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpECax TI'PaKIaHCKOTO
oO0IiecTBa, y4acTBOBaTh B CAMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBUH C WX
(GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON ACSITELHOCTH;
2) NATPUOTHYECKOT0 BOCIIUTAHMS:
c(OPMHUPOBAHHOCTh POCCHUMCKON TpaKIAHCKOM HWJIEHTUYHOCTHU, MAaTPUOTU3MA;

[ICHHOCTHOE OTHOUICHWE K TOCYIAapCTBEHHbIM CHMBOJIAM, JIOCTH)KEHUSIM
POCCHUICKUX YUEHBIX B 001aCTH (PU3NKH U TEXHHKE;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

cOPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMs,  OJTUYECKOTO  MOBEICHUS;
CIIOCOOHOCTh OLICHUBaTh CUTYallMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMS,

OPUEHTUPYACHh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;
OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOWYHUBOTO OYAYIIETO;

4) ICTETHYECKOT0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs JCTETUKY HAYyYHOIO TBOPUYECTRA,

npucyiero pu3nyeckoil Hayke;

5) TPYAOBOI'0 BOCIIMTAHUS:

MHTEpPEC K Pa3iu4HbIM cdepaM MpodhecCHOHAIBHOW NeATENIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOH, yMEHHE COBEpPILIATh OCO3HAHHBIA BBIOOp Oymyleit
npodeccur ¥ peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH (HU3MKU
Ha NMPOTSHKEHUH BCEU )KU3HMU;



6) IKOJIOTUYECKOr0 BOCIIMTAHMSI:

c(hOpPMUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPBhI, 0OCO3HAHUE TII00ATBHOTO XapaKTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJIAHUPOBAHKE U OCYIIECTBICHUE IEUCTBUI B OKPY>KAIOIIe cpejie HAa OCHOBE 3HAHMS
1enel yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

Pacmmmpenue omnbiTa J€sTEILHOCTH 3KOJOTHYECKOM HANpaBJICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAaHUH 110 (hU3UKE;

7 LHEeHHOCTH HAYYHOI0 MO3HAHUSL:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3MUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAyYHOM NEATEIbHOCTH, TOTOBHOCTh B IMPOLIECCE U3YUECHUS
GU3MKKM  OCYHIECTBJISITH  MPOEKTHYIHD M HCCIEHAOBATENIbCKYIO0  JIEATEeIbHOCTh
UHAMBHUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe AeiiCTBUS

ba3oBble JJoruueckue JaelicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJIU3UPOBAThH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONPEAETATH UEIN AEATEIbHOCTH, 3aJaBaTh APaMETPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B PACCMATPUBACMBIX (HU3HMUECKHUX

SIBIICHUSAX

paspabaThiBaTh  IUTAaH peEIICHUS TPOOJEMbI € YYE€TOM aHallU3a HMEHOIIUXCS
MaTE€pHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ICSTEIIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISIM,
OLICHUBATH PUCKU MTOCIEACTBUMN JESITEIbHOCTH;

KOOPJAMHUPOBATH M BBINOJHATh PAa0OTY B YCIOBUSAX PEaTbHOI0, BUPTYAIHHOTO U
KOMOWHUPOBAaHHOTO B3aWMO/ICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaeaoBaTe/LCKHeE 1eHCTBUSA:
BJIAJICTh  HAY4YHOM TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUAMU M METOAaMU
buznuecKoil HayKu;

BJIAJICTh HaBBIKAMH  y9€OHO-MCCIIEIOBATEILCKOM U MIPOEKTHON
ACSITeIbHOCTH B o0JacT  (U3MKH, CIOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOIOB peIleHusi 3amad (U3HUEeCKOro COJCp>KaHuUs,
IPUMEHEHHUIO PA3IMYHBIX METOI0OB TIO3HAHUS;
BIIAJICTh BUAAMU JCSITEILHOCTH TI0 MOJTYYSHUIO HOBOTO 3HAHUS, €M0 HHTEPIPETAIIHH,
peoOpa3oBaHUIO0 ¥ IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYalUSX, B TOM YHUCIIE MIPH
CO3JJaHUU yUEOHBIX MTPOCKTOB B 00JIACTH (PU3HKHU;



BBISIBJIATh PUYMHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 337ady, BBIIBUTaTh
TUNOTE3y €€ peleHus, HAaXOIUTh apIryMEHTHI JUIsl I0Ka3aTEIbCTBA CBOMX YTBEPKICHUM,
3a71aBaTh MAPAMETPHI U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh NOJIYYCHHBIE B XOJ€ PEUICHUS 3a/ladd pPe3yJbTaTbl, KPUTUUECKU
OLIEHUBATh UX JTOCTOBEPHOCTb, IPOrHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4uM B 00pa30BATEIbHOM JIEATEIbHOCTH,
B TOM YHCJIE IPU U3YUCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIEHUBATh NPHOOPETEHHBIN OIIBIT;

yMETh  NEPEHOCUTh 3HaHUs 1O  (U3MKE B  MPAKTUYECKYI0  00JIacTh
XKU3HEJEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTHHAIBHBIE MOJXO0bl U PEIICHNUS;
CTaBUTD MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanueii:

BJIQJICTh HaBBIKAMHM TIOJydeHUs WHpOpMarmu (U3HYECKOTO COACPIKAHUS U3
WUCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IIOUCK, aHaJM3,
CUCTEMATH3AIlMI0 W WHTEPIPETAIMI0 HHPOPMAIMU pa3IMYHbIX BUIOB M (HopMm
IIPE/ICTaBJICHHSI,

OIICHMBATh JIOCTOBEPHOCTh HH(POpPMAITHUH;

WCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
pEelICHUH  KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX W  OPTraHM3allMOHHBIX  3a1ad C
cobOmoieHneM  TpeOOBaHW  SPrOHOMUKH, TEXHUKH O€30MacHOCTH, THTHCHHI,
pecypcocOepexeHus, MPaBOBBIX M OSTHYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM
0E€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJCPIKAHHUSA B Pa3jIMUHBIX (opMaTax ¢ yIETOM
Ha3HAYCHUsS HMHQPOPMAIMM M IIEJIEBOH ayJUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMy
MIPE/ICTABIICHUS ¥ BU3YaJTM3allUH.

KomMMyHuKaTHBHBbIE YHUBeEpPCAJbHbIE yueOHbIe JieiicTBUS:
OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU €ATENBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallMil U CMAT4aTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOXO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEICTB;
MOHKUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOM U MHIUBUAYAIbHOM PaboOTHI,
BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX ICUCTBUI C YIETOM OOILIMX UHTEPECOB,
Y BO3MO>KHOCTEH KaKJI0TO YiIeHa KOJUIEKTHBA,

IIPUHAMATh L€ COBMECTHOM EATENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBHS MO €€ TOCTUKEHHIO: COCTABJIATH IJIAH JEUCTBUN, PACTIPEICIISITh POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;



npempiaratb HOBBIC IIPOCKTHI, OLOCHHBATbL HACH C ITIO3WMIIMKM  HOBHM3HEI,
OPHUI'NHAJIbHOCTH, HpaKTI/IIIGCKOﬁ 3HAYHUMOCTH,

OCYHICCTBIIATh ITO3UTUBHOC CTPATCTHYCCKOC IMOBCACHHC B PA3JIMYHLIX CUTYAIHAX,
MMPOABIIATE TBOPYUCCTBO U B006pa)KCHI/I€, OBITH NHHUIIWMAaTUBHBIM.

PeryasiTuBHbIe YHHMBEpPCAJIbHbIE Y4eOHbIE NeliCTBUSA
Camoopranmusanms:

CaMOCTOSITENIbHO OCYIIIECTBIIATh TO3HABATENbHYIO IESITENIBHOCTD B 00J1acT (PU3UKU
U aCTPOHOMMH, BBISIBJISTH MPOOJIEMBI, CTAaBUTh U POPMYIIUPOBATH COOCTBEHHBIE 3a/]a4K;

CaMOCTOSITEJIBHO COCTABIIATH IUIAH PELICHUs PACYETHBIX M KAa4eCTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl € YYETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUH;

JABAaTh OLIEHKY HOBBIM CUTYAaILUsIM;

paciupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUN;

7ieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEILICHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B o0JacTu (PU3MKH,
MIOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBECHB.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTb  OIICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBBI B JACATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIA/ICTh HaBBIKAMH TO3HABATEIBHON pedUIeKCHH KaK OCO3HAHHWsS COBEPIIAEMBIX
JNEWCTBUM U MBICIUTEIBHBIX MPOLECCOB, NX PE3YJIbTaTOB U OCHOBAHUM;

UCTIONB30BaTh NPHUEMBI pedieKCuu IS OIEHKM CUTyallld, BhIOOpa BEpHOTO
peIIeHus;

yMETh OIICHUBATh PUCKHA U CBOCBPEMEHHO MPUHUMATH PEIICHUS TI0 WX CHUKCHHIO;
NPUHUMATh MOTHBBI U apTyMEHTHI APYTUX MPU aHAIHU3€ PE3yIbTaTOB JCSATEIbHOCTH;
IPUHUMATH CeOsl, MOHMMasi CBOM HEJOCTATKU M IOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apryMEHTHI JPYTUX MPU aHAJIU3€ Pe3yJbTaToOB JIEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B mporecce AoCTHMXKEHHs] JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOTPAMMBI 110
bu3uKe 715 YPOBHS CPETHETO OOIIET0 00pa30BaHusl Yy 00yUarOIINXCs COBEPIIICHCTBYETCS

IMOITMOHATBHBIN WUHTEJUICKT, TIPEIIOIaraloIHiA

c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHMUS, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BHJIETh HAIIPABIICHHSI PAa3BUTHS COOCTBEHHON IMOIMOHAIBHOM c(hepbl, OBITh
YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTpPOIb, YMEHHE IPHHUMATh
OTBETCTBEHHOCTH 32 CBOE MMOBENICHUE, CITIOCOOHOCTD aalTUPOBATHCS K SMOIIMOHAIILHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEM MOTHBALMH, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTIIKEHHIO LEIU H
yClexy, ONTMMM3M, HWHUIMATUBHOCTb, YMEHUE JCHCTBOBATb, HCXOAA M3 CBOHUX
BO3MOYKHOCTEM;

AMIATUM, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh SMOLMOHAIBHOE COCTOSHUE
IPYTUX, YIUTHIBATh €0 IIPU OCYLIECTBIEHUHU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JOPYTUMH JIHOJbMH, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3peiiaTh KOH(QIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOITUXCSl YMEHUMN:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B pPa3BUTUHM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOAEH;

VUYATHIBATh TPAHUIBI TPUMEHEHHS  W3YYCHHBIX  (DU3WYECKUX  MOJEIICH:
MaTepualibHas TOYKa, MHEpIUajbHas CHUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TEIO,
WJICATbHBIN a3, MOJEIU CTPOEHUS Ta30B, KUJIKOCTEM W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacrio3HaBath (U3UYECKHE SBJICHHUS (TPOIECChI) M OOBICHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEILIECTBA U
AIEKTPOJAVMHAMUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSAMOJIMHEWHOE JBUXECHHUE,
CBOOOJHOE TIaJIeHUE Te, ABMXKEHHUE 0 OKPYKHOCTH, UHEPIIMs, B3aUMOJICUCTBUE TeE,
muddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHE KUIKOCTEH W TBEPIBIX TEII, N3MCHCHUE
00béMa Ten TpU HarpeBaHWM (OXJAXICHWH), TEIJIOBOE paBHOBECHE, HCIIAPCHHE,
KOHJIEHCAIIU, TIJIaBJICHUE, KPUCTAJIIM3alis, KUTIEHUE, BIIAXKHOCTh BO3/yXa, MOBBIIICHUE
JIaBJICHUS ra3a NpU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBA3b MEXKIY IapameTpaMu
COCTOSIHMS ra3a B U30Ipoleccax, JIEKTPU3aLMs TEJ, B3aUMOICHCTBUE 3apsi/iOB;

OMKCHIBATH MEXAHMUYECKOE JBIDKCHUE, UCIONB3ys (U3UYECKUE BEITUYHHBL:
KOOpJIMHATa, MyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia, UMITYJIbC
Tela, KUHETWYECKas JHEPrus, TMOTCHIMaJIbHAsl DSHEPrus, MeXaHudeckas padorTa,
MEXaHUYECKass MOITHOCTh; TP OMMCAHHUH TMPABWIHHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJB3YEeMbIX BEJIWYMH, HUX OO0O3HAUYCHHS ¢ €IUHMIBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIMUNHAMU;

ONMCHIBAaTh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIEC SIBJICHUS, UCTIOJIb3YS
dbu3nyecKkre BEIMYUHBI: JIaBJICHUE ra3a, TeMIepaTypa, CpeaHss KUHEeTHYecKas: YHEPTUs
Xa0TUYECKOTO0 JIBMKEHUS MOJIEKYJ, CPEOHEKBAAPATHYHAs CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padota rasza, KO3QQPHUIMEHT IOJE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATEIS;, MPU OMHCAHWUU TPABWIHHO TPAKTOBATh (PU3MUECKUN
CMBICJT MCTIOJIb3YeMbIX BEJIMYWH, WX O0O03HAYCHHs] W €IWHUIIBI, HAXOAUTHh (OPMYJIBI,
CBSI3BIBAIONIME JAHHYIO (PU3HYECKYIO BEIMUMHY C IPYTUMH BEJIMYHNHAM;



ONMKCHIBATh HM3YYECHHBIE SJIEKTPUUYECKHE CBOWCTBA BEUIECTBA U DJIEKTPUUYECKHUE
sBJICHUST (TIPOLIECChI), MCHONB3Ysd (U3UUYECKUE BEJIUYUHBI: JJIEKTPUUYECKUN 3apsi,
IEKTPUUECKOE TIOJIe, HAMPSHKEHHOCTH TOJIS, MMOTEHIMAN, Pa3HOCTh MOTCHIIMAJIOB; MPHU
OTIMCAaHUHU TPABWIHHO TPAKTOBATh (DM3MYECKUN CMBICIT HCIONB3YyEMbIX BEIWYWH, HX
0003HAUCHUS U €JUHUIIBI; YKa3bIBaTh (HOPMYJIbl, CBSI3bIBAIOIINE AAHHYIO (DU3UYECKYIO
BEITUYMHY C APYTUMH BEITMYMHAMY;

aHAIU3UPOBATh PU3UUYECKHE MPOLIECCHI U SIBICHUS, UCTIOB3Ys (PU3NUECKUE 3aKOHbI
Y TIPUHUMNBL 3aKOH BceMupHOro tsarotenus, I, II m III 3axkonsl HeroTOHA, 3aK0oH
COXpaHEHUs MEXaHWYECKOW DJHEpPTWH, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHITUI
CYNEpIO3UIIMU  CUJ, NPUHIMI PaBHONPABUS HMHEPUUAIBHBIX CHUCTEM OTCUETa,
MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHEeW KHWHETUYECKOM SHEPruM TEIUIOBOIO JBM)KEHHUS MOJIEKYJ C aOCOJIIOTHOMN
TEeMIIepaTypol, MepBbI 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOIO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUSA (TPaHULIbl, 007aCTH) IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIE NPHUHIUIBI JEHCTBUS MAIMH, MPUOOPOB U TEXHHUUECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HX OE€30IaCHOr0 HCIOJb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHSITh SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3UYECKUX SBJICHHUIA U MPOIIECCOB C
UCIIOJIb30BAHUEM TMIPSMBbIX, U KOCBEHHBIX H3MEPEHHH, Mpu 3TOM (HOpMYyIHUpPOBaATH
npoOiemMy/3aaqy W THUIOTE3y Yy4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
PEAI0KEHHOTO0 000pYyI0BaHMS, MPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOBL;

OCYUIECTBJISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUST PUZNUYECKUX BEJIMYUH, MPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CHOCO0 HM3MEPEHUS W HCIOJIb30BaTh WM3BECTHBIE METOJbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXKY (HU3UIECKUMU BEJIMYMHAMH C MCTIOJIb30BaHUEM
IPSMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTATHI
MOJIY4YeHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIUMYHMH B BUAE TAOJIUIl U TpaQUKOB, JeJaTh
BBIBO/JIbI 110 PE3yJIbTaTaM MCCIIETOBAHMUS;

coOro1aTh IpaBuiIa 0€30MaCHOTO TpyAa MPU NPOBEJICHUU UCCIIEIOBAHUN B paMKax
y4eOHOT0 JKCIEPUMEHTA, Y4eOHO-MCCIEeI0BATEIbCKON U MPOEKTHON IEATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOTO 000pyA0BaHNUS;

pemarh pacy€THbIE 3a/1aud C SIBHO 33JJaHHON (M3MUECKOW MOJENbI0, UCTIOIb3YS
dbu3nYecKue 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHAIM3a YCIOBUS 3a7a4d BBIOUPATh
(bu3NYECKyI0 MOJEIb, BBIAEIATh (PU3NUECKUE BEIUYUHBI  (DOPMYITBI, HEOOXOIUMBIE IS
e pelleHus, TPOBOJUTh PACUEThl M OIIEHUBATH PEATIbHOCTH MOJYYEHHOI'O 3HAYEHUS
(U3UYECKON BEIIMYNHBI;

permaTh KadyeCTBEHHBIC 3aJadi: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
LEMOYKY PpACCYXACHUI C OMOpod Ha H3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;



WCIIOJIK30BaTh TPHU PEIICHUH yYeOHBIX 3aJlad COBPEMEHHBIE MH(POPMAIMOHHBIC
TEXHOJIOTUM [JJIl TOUCKA, CTPYKTYpUPOBAHUSA, HHTEPIpPETALMM U MPEJACTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJSIPHOW HHQOpMALMK, TMOJYYEHHOM U3  pPa3IUYHbIX
HCTOYHUKOB, KPUTHUECKHU aHAIM3UPOBATh MOJy4yaeMyto HH(POpMaIIHIO;

MPUBOANTH TPUMEPHI BKJIAJa POCCUMCKUX W 3apyOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B MOBCEIHEBHOM KU3HU MJIA
obecrieyeHuss 0€30MacHOCTH TIPU  OOpalieHud ¢ MpudopaMu U  TEXHUYECKUMU
YCTPOMCTBAMM, [JIsi COXPAHEHUsSl 3JI0POBbsi M COOJIOJIEHUS HOPM DKOJIOTMYECKOTrO
MOBEJCHUS B OKPY>KaIOIIEeH cpeie;

paboTaTh B TPYNIIE C BHIMOTHEHUEM PA3IMYHBIX COIUANTBHBIX POJICH, TJIAHUPOBATh
paboTy Tpynmbl, palMOHAIBLHO pacHpenensTh OO0S3aHHOCTH U  IJIAHUPOBATH
NESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIIMIX, aJIeKBATHO OLEHUWBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYTIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.

K koHiy oOyuenus B 11 kiacce npeamMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb W Mecto (usuku B (GopmMupoBaHUHU
COBPEMEHHOW HAy4YHOW KapTUHBl MHUpPAa, B pPA3BUTUM COBPEMEHHOW TEXHHUKUA U
TEXHOJIOTUMA, B NPAKTHYECKOM MAEATEIBHOCTUA JIIOAEH, UEJIOCTHOCTh W €IMHCTBO
$u3znyeCcKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS! W3YUYEHHBIX (PU3MUECKUX MOJIEICH: TOUEeUHBIH
ANEKTPUUYECKUH 3apsif, Jy4d CBETA, TOUCYHbI UCTOYHUK CBETA, A/IE€PHAs] MOAEIb aTOMA,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O s/Ipa MpU PEIIeHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (U3MUYECKUE SIBICHUA (MPOIECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMHUKNA W KBAHTOBOW (DHU3UKH: DIEKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JEWCTBUS TOKAa, B3aMMOJEICTBUE
MarHuTOB, 3JICKTPOMAarHUTHAasE UHAYKIUA, I€MCTBUE MAarHUTHOTO IMOJs Ha MPOBOJAHUK
C TOKOM W JABWXKYIIUWCA 3apsiji, DOJICKTPOMArHUTHBIE KOJEOAHWS ¥  BOJIHBI,
NPSIMOJIMHEMHOE PacIpOCTpaHEHUE CBETA, OTPAKEHUE, MPEIOMIIEHUEe, HHTEephEepeHIus,
nudpakiys ¥ ToNsApu3alMsa CBeTa, JWCHEpCUs cBeTa, (orolrnexkTpuueckuit dpdext
(boToaddexT), cBETOBOE MaBICHUE, BO3HUKHOBEHUE JIMHEHYATOrO CIIEKTpa aroma
BOJIOPO/Ia, ECTECTBEHHASA U UCKYCCTBEHHAsI PAJUOAKTUBHOCTB;

OMKCHIBATh H3YYEHHBIE CBOMCTBA BellecTBa (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHUE, AIEKTPUUECKYIO MPOBOJIUMOCTh PA3JIMYHBIX CPE) U AJIECKTPOMArHUTHbBIC
ABJIEHUS (TPOLIECCHI), UCTIOIB3YsI (PU3NUECKHe BETUUMHBI: SJICKTPUUECKUN 3apsii, cuia
TOKA, OJJEKTPUYECKOE HANPSHKEHUE, DIEKTPUYECKOE COMNPOTHUBICHUE, Pa3HOCTh
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MOTEHIIMAJIOB, JJCKTPOJBIKYIIAs CHJA, padoTa TOKA, WHIYKIMS MArHUTHOTO MOJI,
cuna Amrepa, cwia JlopeHna, HHAYKTUBHOCTh KAaTYIIKH, SHEPTHUS AJIEKTPHYECKOTO H
MarHUTHOTO TMOJIEH, MepHo 1 YacToTa KojiebaHui B KojaeOaTeTbHOM KOHTYpE, 3aps 1
CHWJIa TOKa B MPOILIECCE TapMOHMYECKHX JIIEKTPOMArHUTHBIX KoJieOaHUi, (OKyCHOE
paccTosiHMe M ONTHUYecKas CWJIa JIMH3bI, NPU ONUCAaHUM NPABUIBHO TPAKTOBAThH
(Gu3NIEeCKUil CMBICI UCIIOIB3YEMBIX BEIMYHH, UX 0003HAYCHHUS U €IUHHIIBI, YKa3hIBATh
(bopMyIIBI, CBSI3BIBAONINE JAHHYIO (PH3UYECKYIO BETUYUHY C APYTUMH BEITHUYNHAMU;

OIMCHIBATh N3YUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONb3Ys (hrU3nUecKue
BEJIMYMHBI: CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, [UTMHA BOJHBI M YaCTOTA CBETA, JHEPTHUS
¥ UMITYJIbC (DOTOHA, IEPUO] Oy pacIiaaa, SHEPTHsl CBSI3U aTOMHBIX sI/IE€p, IPH OMTUCAHUN
NPaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI MCIIOJIB3YEMBIX BEJIIMYHMH, UX 0003HAYCHUS
W CIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE NAaHHYIO (DU3MUECKYIO BEIUYHHY
C IpYT'MMHU BEIMYMHAMU, BBIYUCIIATH 3HAUCHHE (PU3NYECKON BEINYHHBI,

aHAM3UPOBATh (PU3UYECKUE TPOIECCHl W SIBICHHS, WCHONB3ysd (usmueckue
3aKOHBl M TPUHLMIBL 3aKOH OMa, 3aKOHBI IOCJIEAOBATEILHOTO M IMapalieIbHOrO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jxoyns—JIeHma, 3akoH 3JIEKTPOMarHUTHON
WHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO PAaCIpPOCTPAaHEHHsI CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MIPEJIOMJICHHS CBETa, ypaBHeHHe DiHIITelHa A1 PoTodddekra, 3aKoH
COXpaHEHHUS DHEPrHH, 3aKOH COXpPaHEHHs HUMITYJbCa, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHHUs] MaCCOBOT0O YKcIa, MOCTyaaTsl bopa, 3akoH
PazMoaKTUBHOTO PACIa/a, IPH 3TOM Pa3JIN4aTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTeMAaTUIECKOE BBIPAKCHHUE U YCIIOBUS (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpENIeNISITh HANpAaBICHWE BEKTOpA MHIAYKIIMM MArHUTHOTO TIOJISI MTPOBOJHUKA C
TOKOM, cuiibl Amrepa u cuiibl Jlopenua;

CTPOUTHh U OMHCHIBATh M300paKE€HUE, CO3[]aBaEMO€ IJIOCKHM 3€pKajloM, TOHKOU
JINH30M;

BBITOJIHAT YKCIICPUMEHTHI 110 UCCIICIOBAHUIO (PU3MUECKUX SBJICHUN U TPOIIECCOB
C WCHOJB30BAHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHUM: MpH 3TOM (POPMYIHPOBATH
npoOiemMy/3aady W THUMOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEeUI0KEHHOT0 000pYI0BaHNUS, TPOBOAMTH OTBIT U (POPMYITMPOBATH BHIBOBI;

OCYILECTBIISAT MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMUMH, IIPU 3TOM
BBIOMPATh ONTHMAJBHBIN CHOCOO HM3MEpPEHHs] U HCIOJIB30BATh HM3BECTHBIC METOIbI
OLIEHKU TOTPEIIHOCTEeN N3MEpEHUil;

UCCIIEZIOBAaTh 3aBUCHUMOCTH (PM3UYECKUX BEIUYHH C HUCIOJIH30BAHUEM MPSIMBIX
U3MEPEHUI: MpH O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (HUKCHPOBATH PE3yJIbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DPM3MUECKUX BEJIWYUH B BUAE TaONUIl U TpaduKoB, JAeNaTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIEIOBAHMS;

co0roAaTh npaBuiia 6€30MacHOro TpyAa MNP MPOBEAECHUH UCCIIEOBAHU B paMKax
y4eOHOT0 HKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKON U MPOEKTHON AESITENIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENbHBIX YCTPONUCTB U Ja00PaTOPHOTO 000PYI0BAHUS;



pemaTh pacy€THBIC 3a/la4d C SBHO 33JaHHON (PM3NYECKON MOJIENBIO, UCIOIb3YSI
¢u3nveckre 3aKOHBI W TMPUHIIMIIE, HA OCHOBE aHAM3a YCIIOBHUS 3aJla4d BBIOMPAThH
¢u3nUecKy0 MOAENb, BBIACTATh (hU3NYECKHe BEIMYUHBI U (HOPMYJIbl, HEOOXOIMMBbIE
IS €€ pelIeHus, TPOBOIUTH PACUETHI U OLIEHUBATH PEATBHOCTD TOJTYYSHHOTO 3HAYCHUS
¢u3nUecKoil BETUYNHBL;

pelaTh Ka4eCTBEHHBIC 33/1a4l: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IETMOYKY PpAacCyXJCHUH C OINOpOi Ha HW3yYeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH W
dbuznYecKue SBICHUS;

UCIIONIb30BaTh MPHU PELICHUU Y4eOHBIX 337ad COBpEMEHHbIE MH(POPMAIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPHPOBAHHS, HWHTEPIPETANUUA W TPEACTABICHUS
yuyeOHOIl W Hay4HO-TIOMyNApHOW HH(OpMAIMK, TOJYYCHHOM U3  pPa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHIO;

OOBSICHATh NMPUHIMIIBI JSHCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nyaTh yCiIoBUs UX O€30MACHOTO MCIIOJIb30BAaHUS B IOBCETHEBHOW YKHU3HH;

IpPUBOJAUTH TPUMEpPHI BKJIaJa POCCHUHCKUX U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPY’KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHMA MO (U3UKE B MOBCEIHEBHOW KU3HU IS
oOecrieyeHnst 0€30MaCHOCTH TpH oOpalleHnu ¢ npudopaMd M TEXHUYECKUMU
YCTPOWCTBAMH, JJISi COXPAHEHUsS 370POBbS U COOIIOJCHUS HOPM DKOJOTUYECKOTO
MIOBEJICHHS B OKPY>Kalolel cpene;

paboTaTh B rPyMIIE C BHIOJHEHUEM PA3IMYHBIX COIIMATBHBIX POJICH, IJITAHUPOBATH
paboTy Tpynmbl, palUOHAIBHO paclpeiesaTh OOS3aHHOCTHM W  IUIAHUPOBATh
JeSITeTbHOCTh B HECTAHIAPTHBIX CUTYAIUsX, aJIEKBATHO OIEHUBATH BKJIAJ[ KKIOTO U3
YYaCTHHUKOB TPYIIITHI B PEIICHHE PACCMATPUBAEMON TPOOIIEMEI.

2. MecTo TUCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

JncuurinHbl (npakTtukmn), | Maremartuka
IPEALIECTBYIOLINE U3Y4YEHUIO
JCIUTITUHBI, pe3ynbTaThl

OCBOCHHSI KOTOPBIX HEOOXOIUMBI

TUTSt OCBOCHHSI JTAHHOM
JUCHUTUTUHBI.

Jucrurinael - (MMPaKTUKH), IS | besomacHoCTh sKu3He e TeNbHOCTH
KOTOPBIX peE3yJIbTaTbl OCBOCHUS
JTAaHHOM JUCHUTIINHBI OoynyT
HEOOXOIMMBI, KaK  BXOJHBIC
3HaHMUS, YMECHHUSI U BJIQACHUA I
UX U3YYCHHUSI.
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3. O0beM TUCHHUILIMHBI B AKa/. 4acax

OO0mmii 00bEM TUCIUILUIAHEI B yac: 98

Buabl 3aHsATHIi, HX TPYI0EeMKOCTD (4ac.)
®opma Jla6oparo| IlpakTuy K B
P dopato| Tlp Koncyabr| Cemunap YPCOBOC | o vocTosTEbH
o0y4eHust Jleknnu pHbIE ecKHe Ypoku NPOEKTHPOBA
alun bl as pabora
padoThl | 3aHATHS HHE
OYHas 39 26 26 0 3 0 0 4

4. Coaep:xxaHue IMCUMIUVIMHBI, CTPYKTYPHPOBaHHOe IO TeMaMm (pa3aejaMm) ¢
YKa3aHHEM OTBEeJICHHOI0 HAa HUX KOJHYECTBA aKaJeMHYECKHX YacOB M BHUAOB
yY4eOHBIX 3aHATHI

®dopma obyueHunna: ouHan

Cemecmp: 1

O0beM MUCIMIUIMHEI B ceMecTpe dac: 48
dopMa MPOMEKYTOUHOU aTTECTALUN:

Bujasl 3aHsITHIi, HX TPYA0EMKOCTB (Yac.)
[pakTu-4 K B
JlaGopa-TopH P ¢ Koncyab-Ta ypeosoe Camocrosi-Tenb
Jlexnun CKHe Ypoku CeMmu-Hapbl| POEKTHPO-BA
bIe padoThI 107071 Hasl padoTa
3aHATHS HHe
16 16 16 0 0 0 0 0

JleknnoHnHblie 3aHATUA (164.)

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

EcTecTBEHHO-Hay4HBbI METOJ MIO3HAHUS, ET0 BO3MOXHOCTH U TPAHUI[BI TPUMEHUMOCTH.

OKCIIEpUMEHT U TEOPUU B MPOLECCE MO3HAHUS MPUPOABI, UX POJib. MonennpoBaHue

bu3nyeckux sABIEHUM U npoiieccoB.. duznueckas BenuuuHa. [lorpenrHoctu uaMepeHui

¢usznyeckux BenuunH. PU3NYECKUE 3aKOHBI, T'paHUIbl npumeHuMoctd. [loHsTHE O

¢uznyeckoil kapTuHe Mupa. 3HaueHue (Ppu3uKu mpu ocBoeHuu crnenuanbHoctren CIIO.

[IpoBepka ocTaTOYHBIX 3HAHUU

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

Mexannueckoe aBuwxkenue. llepememenue. Ilyte. Ckopocts. IlpsmonuneitHoe

PaBHOMEPHOE ABIXKEHUE. Y CKOPEHUE ABWKEHUA. PaBHONEpEMEHHOE MPAMOJIMHEWHOE

neukenue. CBoOoOIHOE MajieHue. /Brkenue Tena, OpoIeHHOro Mol YIJIOM K TOPU30HTY.

PaBHOMEpHOE NBUKEHHE IO OKPYKHOCTH.

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

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

kiaccuyeckoi. ['pasuranonnoe nose. Cuna tsxectu. Bec. CiocoObl u13MepeHus: Macchl

Ten. Cunbl B MEXaHUKE. NUHAMUKHU. Tpernid 3akoH HprOTOHA. 3aKOH BCEMHPHOIO

TATOTEHHUS.

4. Mexannka {0ecena} (14.)[2,4] 3akOHBI COXpAaHEHUSI B MEXAHUKE

Nmnynsc Tena. 3aKOH COXpaHEHHs] MMIyJibca. PeakTnBHOE NBH)KEeHHE. PaboTa CHIIBI.

PabGora mnorennumanpHbix cuia. MomHocTh. OHeprus. Kunerudeckas sHeprus.

[ToTreHumanbHass 3HEprusi. 3aKOH COXpPAHEHUs MeXaHW4eckol sHepruu. [IpumeHeHue
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3aKOHOB COXPaHECHMUSI.
5. OCHOBBI MOJIEKYJISIPHOH ®U3UKHU U TEPMOJIUHAMMKHU {Gecena}
(14.)[2,4] OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOW Teopuu. MneanbHblii ras.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUECKOW Teopuu. PasMepbl M Macca
MOJIEKYJI U aToMoB. bpoyHoBckoe paBwkenue. [uddysus. Cunbl U 3HEprus
MEXKMOJIEKYJIIpHOTo B3aumojaeicTBus. CTpoeHne razo00pas3HbIX, XKUJIKUX U TBEPJIbIX
Ten. CKOpOCTU ABUIKEHUSI MOJICKYJ U UX U3MepeHue. TemmnepaTypa U ee U3MEpeHUeE.
TepmoauHaMuueckas 1Kana remneparypsl. MneansHslii ras. /Jasnenue raza. OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TE€OpUH ra3oB. YpaBHeHue Krameipona —
MenpeneeBa. ['a3oBble 3aKoHbI. AOCONIOTHBIA HyJIb TeMIIEpaTypbl. YpaBHEHHUE
COCTOSIHUSA MJICAJIBHOTO Ta3a. MosisipHasi ra30Basi HOCTOSIHHAS.

6. OCHOBBI MOJIEKYJISIPHON ®U3WKW U TEPMOJINHAMMUMKH {Gecena}
(14.)[2,4] OCHOBBI TEPMOAMHAMUKH.

OcHoBHBIEC IOHATHUSA U onpeaesieHus. PaboTta u TenioTa kak GopMbl Mepe1adun YHEPTUH.
YpaBHenue TteroBoro Oananca. IlepBoe Hauyamo TepMOIUHAMUKH. AnuabaTHBIM
npouecc. [Ipunuun nerictBus teroBoi mamuubl. KII/ TenoBoro asurarens. Bropoe
HayaJlo TEPMOAMHAMUKHU. TepMoauHamMuyeckas IIKajga TEMIEepaTyp. XOJOAUIbHbIC
MamuHbl. TernoBsie nBurarenu. OXpaHa npuposbl.

7. OCHOBBI MOJIEKYJISIPHOH ®U3UKHU U TEPMOJNHAMMKHU {Gecena}
(14.)[2,4] CBolicTBa napos.

Wcnapenne u kouaeHcauusa. HacellmieHHBI map M ero cBoicTBa. AOCOIIOTHas M
OTHOCUTENbHAA BJIAXHOCTh Bo3Ayxa. Touka pocbl. Kunenuwe. 3aBUCHMOCTH
TEeMIEpPaTyphl KATIEHUS OT JlaBieHus. [leperpeTslii map u ero uCrnojab30BaHUE B TEXHUKE.
8. OCHOBBI MOJIEKYJISIPHON ®U3UKHU U TEPMOJINHAMMUKH {Gecena}
(14.)[2,4] CBoiicTBa XHAKOCTEHN

XapaKTepUCTUKA KUIKOTO COCTOSIHHUS BellecTBa. [I0BEPXHOCTHBIN CJIOM KUIKOCTH.
SIBiieHUA HA TPAHULIE )KUAKOCTH C TBEPIbIM TeJIOM. KanusuisipHble SBICHUS.

9. OCHOBBI MOJIEKY.JISIPHOH ®U3UKU U TEPMOJIUHAMMKHU {Gecena}
(14.)[2,4] CBoiicTBa TBEPIBIX TEI.

XapakTepuUCTUKa TBEPJOrO0 COCTOSHMSI BEIIECTBA. YIPYTHME CBOMCTBA TBEPABIX TEIN.
3akoH ['yka. MexaHnndeckue CBOMCTBA TBEPABIX Tel. TeEIIOBOE pacUIUPEHUE TBEPABIX
TeJI U )XKUAKOCTEN. [1naBienue u KpucTauin3anusi.

10. JEKTPOJIUHAMMUKA {0ecena} (2u4.)[2,4] DnekTprueckoe moe.
OnekTpudecKre 3apsibl. 3aKOH cOXpaHeHus 3apsijaa. 3akoH Kyiona. Dnexkrtpuyeckoe
nosie. HanpspkeHHOCTH anekTpudeckoro nodist. [Ipuanmn cyneprosunmu nosieid. Pabora
Culn  BJeKkTpoctarudeckoro  moss.  I[loreHnman.  Pa3HOCT,  MOTEHIMANIOB.
DKBUMNOTEHIMATbHBIE TOBEPXHOCTH. CBSI3b MEXJY HAIMPSIKEHHOCTHIO U PA3HOCTHIO
MOTEHIUANIOB. JIMANEKTpUKU B 3JeKkTpudeckoM mose. [lonsipusanus AUAIEKTPUKOB.
[IpoBonHuKM B 3nekTpuueckoM mose. Konnencaropel. CoeiuHeHNE KOHICHCATOPOB B
OaTapero. DHeprus 3apsHKEHHOT0 KOHEHCATOpa. DHEPIus AJIEKTPUUECKOTO TOJIS.

11. QJIEKTPOANHAMMKA {0ecena} (14.)[2,4] 3aKkOHBI MOCTOSIHHOI'O TOKA.
VYcnoBusi, HEOOXOAUMBIE JJI1 BO3HUKHOBEHMS M TOJJICP)KAHUS DJICKTPUYECKOTO TOKa.
Cuiia ToKa ¥ TUIOTHOCTH Toka. 3akoH Oma jyist yuactka 1enu 6e3 DJIC. 3aBUCHMOCTD
AJIEKTPUYECKOTO COMPOTHUBIICHHUS OT MaTepuasia, JJIMHBI W IUIOIMIAAM MOMEPEYHOTO
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CEUCHMS MPOBOJAHUKA. 3aBUCUMOCTD JICKTPUUECKOTO COMTPOTUBIICHUS OT TEMIIEPATYPHI.
DJIEKTPOJBMKYIIAsl CUJIa UCTOUYHMKA. 3akoH Owma mis nonHoM nenu. CoeauHeHue
poBOAHMKOB. CoeIlMHEeHNE NCTOYHUKOB AJIEKTPUUYECKON sHeprun B O6arapero. Pabora u
MOIIHOCTh AJIEKTPUUECKOT0 TOKa. 3aKkoH [[xoynsa-Jlenua. TenmoBoe aeicTBHE TOKA.

12. QJIEKTPOANHAMMUMKA {6ecena} (14.)[2,4] DneKTpu4yeCcKuii TOK B Pa3IUUHBIX
cpenax

ONEeKTpUYECKUd TOK B METaJIaX, JIEKTPOHHbIN ra3. PaboTa BeiIxoaa. DNeKTpUUECKUI
TOK B DJIGKTPOJIUTAX. OyeKTponu3. 3akoHbl Papaznes. [IpumeHeHue 35€KTpoJid3a B
TEXHUKE. DJIEKTPUYECKHII TOK B razax W Bakyyme. MoHuzanusa ra3a. Buabsl ra3oBbix
pa3psnoB. llonstue o mma3me. CBONCTBA M NPUMEHEHHE 3JIEKTPOHHBIX ITyYKOB.
ONEeKTpUYECKUd TOK B MOJyNpoBoAHUKAX. COOCTBEHHAs] U MPUMECHAS] TPOBOJUMOCTh
MOJIYNPOBOJHUKOB. [10yTIpoOBOHUKOBBIE MPUOOPHI.

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

BekTop MHIyKUIMKU MarHUTHOTO MOJIst. [J[eMCTBME MArHUTHOTO TOJI HA IPAMOJIMHEHHBIN
MPOBOJIHUK C TOKOM. 3akoH Ammnepa. BzaumopneiicTBue TOKOB. MarHuTHBIM MOTOK.
PaGora mo mnepemenieHHWI0 MNPOBOJHMKA C TOKOM B MAarHMUTHOM moJjie. JleiicTBue
MarHUTHOTO TIOJISI HA JBUXKYIIUKCS deKTpuueckuid 3apsia. Cuna JlopeHiia. MaraHuTHbie
CBOICTBa BEILIECTBA.

14. DJIEKTPOINHAMMKA {6ecena} (14.)[2,4] DiexTpoMarHuTHAs] UHIYKIIUA.
SBneHue H3JIEKTPOMAarHUTHOM HWHIAYKUHWHA. BHXpeBoe >JeKTpuyeckoe IoJie. 3aKoH
ANEKTPOMAarHuTHOM uMHAyKnuu. llpaBuno Jlenma. Pemenne 3agau Ha  3aKOH
aneKTpoMarHuTHOM uHAyKiuu. Camonnaykuus. MaaykruBHocTh. 3JC caMOMHIyKIINY.
DHeprusi MarHUTHOTO POJISL.

IpakTnueckue 3ansaTus (164.)
. Kunemaruka. {quckyccus} (24.)[2,5,6,7]
. 3akonbl Mexannku Herorona. {nuckyccus} (24.)[2,5,6,7]
. 3aKOHBI COXpaHeHHsI B MeXaHuKe {aucKyccus} (24.)[2,5,6,7]
. Uneanbubii ra3. {nuckyccus} (14.)[2,5,6,7]
. OcHOBBI TepMOAUHAMUKH. {AucKyccus} (14.)[2,5,6,7]
. CBoiicTBa nmapos. {auckyccus} (14.)[2,5,6,7]
. CBoiicTBa xuakocrei {auckyccusi} (14.)[2,5,6,7]
. CBoiicTBa TBepabIX Tel. {Auckyccus} (14.)[2,5,6,7]
. DilekTpuueckoe noJie. {nuckyccus} (14.)[2,5,6,7]
10. 3akoHBI MOCTOSIHHOTO TOKA. {AUcKyccus} (14.)[2,5,6,7]
11. DnexkTpuyecknii TOK B pa3jiM4HbIX cpeaax {auckyccus} (14.)[2,5,6,7]
12. MarautHoe noJe. {auckyccus;} (14.)[2,5,6,7]
13. DnexkTpomarauTHass MHAYKOMs. {quckyccus} (14.)[2,5,6,7]

oA AW -

JlabopaTtopHbie padoTsl (164.)
1. JIabopaTopHasi padora Nel {«mo3roBoii murypm»} (24.)[1,2] N3ydyenue ogqHOTO U3
U30IPOIIECCOB
2. JlaGoparopnass padora Ne2 {«mo3roBoii mrypm»} (24.)[1,2] Omnpenenenue
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BJIQYKHOCTH BO3/1yXa
3. JlaGopaTopnasi paGora Ne3 {«mo3roBoii mrypm»} (24.)[1,2] OnpenencHue
AIEKTPUUECKON EMKOCTH KOHJIEHCATOPOB

4. JlaGoparopnass padora Ned {«Mmo3sroBoii mrypm»} (24.)[1,2] Omnpenenenue
TEPMUYECKOTO KO3 (PUIIEHTa COTPOTUBIICHUS MEIH.

5. JlaGoparopuass padora NeS5 {«mo3roBoii mrypm»} (24.)[1,2] Uzmepenne S/C u
BHYTPEHHETO CONPOTUBJICHUSI UICTOYHHUKA TOKA.

6. JladbopaTtopnas padora Ne6 {«mo3roBoii mrypm»} (24.)[1,2] N3yueHue 3aKkOHOB
MOCJIEA0BATEIBHOTO U MAPAJIEIbHOTO COEAMHEHUN MPOBOHUKOB.

7. JlabopaTtopHass padora Ne7 {«mo3rooii mrypm»} (24.)[1,2] WccnenoBanue
3aBUCUMOCTH MOIIIHOCTH JIAMIIbl HAKAJUBAHUS OT HANPSHKEHUA HA €€ 3aKUMaX.

8. JlabopaTopHas padora Ne§ {«Mo3rooii mrypm»} (24.)[1,2] U3yuenue siBiaeHus
AIIEKTPOMArHUTHON HHIYKUIUU

Cemecmp: 2
O0beM IUCHMIUIMHEI B cemecTpe yac: 50
dopMa MPOMEKYTOUHOM aTTECTAIMU: 3a4€T C OLIEHKOM

Buabl 3aHATHI, MX TPYI0EMKOCTH (Yac.)

Jlexknuu

Jladopa-TopH
ble padoThI

IpakTu-ye
cKue
3aHATHA

Ypoknu

Koncyab-Ta
701

CemMu-HapbI

Kypcosoe
NMPOEKTHPO-BA
HHe

CamocTosi-TeNIb
Hasi pa6oTa

23

10

10

0

3

0

0

4

JIleKIIMOHHbIE 3aHATHA (234.)

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

Konebarensnoe asmxenue. ['apmonmdeckue koieOaHusi. CBOOOMHBIE MEXaHUYECKUE
KojeOanus. JIluHelHbIe MeXaHWYecKue KojebaTtenbHble cuctemMbl. [IpeBpamieHue
PHEpPruM mpu KojiebarenbHOM JBHKeHHH. CBOOOJHBIE 3aTyXalOIIME MEXaHUYECKUE
KojeOanus. BeiHyXIeHHbIE MexaHUudeckue KosieOaHusa. [lomepeuHblie U MPOJOJIbHBIE
BOJHBI.  XapaKTEpPUCTUKU  BOJHBI.  YpaBHEHHE IUJIOCKOM  Oeryiiedl  BOJIHBI.
WUnrtepdepenius BosH. [Tonstue o audpakuuu BoiH. 3ByKOBbIE BOJHBI. YJIbTPa3BYK U
€ro NMpUMEHEHUE.

2. KOJIEBAHMUS U BOJIHBI {6ecena} (24.)[3,5] DnekTpoMarHuTHbIC KOJICOAHUS U
BOJIHBI.

CBobOoHbBIE ANIEKTpOMarHuTHBIE Kosebanus. [IpeBpaienue sHeprum B KojiedaTeasHOM
KOHType. 3aTyXamlIlhe JJICKTPOMarHUTHbIE KojeOanus. ['eHepaTop HeE3aTyXaroImx

JIEKTPOMAarHUTHBIX ~ KoJieOaHuil. TOkM  BBICOKOW  4YacTOThl.  BBIHYXICHHBIE
anekTpudeckue Kkonebanus. Ilepemenuslii Tok. ['eHepaTop TMEpPeMEHHOrO TOKa.
Tparchopmaropsl. [lomydenue, mnepemadya W pacupeneieHUE JIICKTPOIHEPTHUHU.

QHGKTpOMaFHI/ITHOC 1oJie KaK OCOOBIi BHUA MATCpHUU. SHCKTpOMaFHI/ITHBIC BOJIHBI.
14



Bubpatop I'epuia. OTKpbITHIN KOoJeOaTebHbIN KOHTYp. M300perenue paano IlonoBeim.
[Tonsatue o paguocsas3u. [I[puMeHeHUE ANEKTPOMArHUTHBIX BOJIH.

3. OIITUKA {0ecena} (24.)[3,5] [Ipupona cBera.

CKOpOCTh pacnpOCTpaHEHUS CBETA. 3aKOHBI OTPAXKEHUS U IpesioMIieHus ceeta. [lonHoe
oTtpaxenue ceta. [lonHoe orpaxkenue cera. JIunzel. Ontudeckue npudopsl. ['na3 kak
ONTUYECKAS CUCTEMA.

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

WnTepdepenmus csera. KorepeHTHOCTh cBeTOBBIX Jyueld. MHTEepdepeHIuss B TOHKUX
meHkax. Ilomocer  paBHoM  TommmHbl.  Kombma  Herorona.  Mcnosb3oBanme
unTepdepenu B Hayke U TexHuke. Judpakuusa csera. [dudpakius Ha IIenu B
napayuienbHbIX Jiydax. Judpakuuonnas pemerka. [lonspuzanus csera.

[Tonsipouasl. ucnepcus cBera. Bunbl cnektpoB. CnekTpsl ucnyckanus. CoekTpsl
norfyomeHus. CeKkTpanbHbli aHAIN3. Y IbTpadHoIeTOBOE U HH(PAKPACHOE U3ITYUEHUSI.
PentrenoBckue nmyuu. X mpupoia u CBOMCTBA.

5. OCHOBBI CHEIUAJBHON TEOPUM OTHOCHUTEJBHOCTHU {6ecena}
(14.)[3,5] uBapraHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe.

[Tocrynatel  OHHmTeiHAa.  IIpocTpaHCTBO M BpeMsi  CHEUUAIBHOM  TEOpUU
OTHOCUTEIBHOCTHU

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

7. 3JIEMEHTHI KBAHTOBOM ®U3UKH {6ecena} (2u.)[3,5] KranToBas onruxa.
TemnoBoe u3nydeHue. PacnpeneneHrne 3HEPruM B CHEKTPE aOCOJIFOTHO YEPHOTO Tela.
KBanToBas rumoteza M. Ilnanka. ®oronsl. Buemnuii ¢gorosnexrpuaeckuii dPpdexr.
Buytpennuit  potosdpdexr. Tumbr ¢orornementoB. [laBnenue cpera. [lonstue o
KOPITYCKYJISIPHO-BOJIHOBOM IPUPOJE CBETA.

8. DJIEMEHTBI KBAHTOBOM ®M3UKU {Gecena} (2u.)[3,5] Pusuxa atoma u
aTOMHOTO SAJIpa.

Pa3BuTtue B3risI0B Ha CTPOEHHE BEUIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CHEKTPax
Bogopoaa. OnbiTel D. Pezepdopaa. AnepHas moaens atoma. Mojens atoMa BO10pO/ia 10
H. bopy. I'nnoresa ne bpomnis. CootHomienue HeonpeaeneHHocter ['eiizenodepra.
KBaHTOBBIE TeHepaTtopbl. EcTecTBeHHas paJMOaKTUBHOCTb. 3aKOH pPaJWOaKTUBHOIO
pacnaga. CriocoObl HAOMIOAEHUSI M PETUCTPALIMU 3apsXKEHHBIX YacTull. buonoruueckoe
JeICTBUE paJMOaKTUBHBIX H3MydeHuil. CTpoenue aromHoro siapa. [ledexkt maccol.
OHeprusi CBA3M M YCTOWYMBOCTh aTOMHBIX sAnep. JeneHue Tsoxensix suep. LlenHas
sAepHasg peakuus. Ympasisemas LenHas peakuus. AnepHwii peaktop. I[lomydyenwue
PaZMOAaKTUBHBIX U30TONOB U UX IPUMEHEHUE. DJIEMEHTAPHBIE YACTHUILIbI

9. PBOJIIOLIUS BCEJEHHOM {6ecena} (4u4.)[3,5] Hama 3Be3mnas cucrema
["anakTuka.

Hpyrue Tl'anaktuku. beckoneuHocts Bceenennout. IloHsiTHE O  KOCMOJIOTHH.
Pacmmpsromasicas  Bcenennasi.  Mogens  ropsiuedt Bceenennoil. CtpoeHue
MIPOUCXOKICHUE ["anakTuK.

10. DBOJIIOIIMSA BCEJIEHHOM {auckycens} (54.)[3,5] DBomonus 3Be31.
[Ipoucxoxnenne ColHEUHOM  cuUCTeMBbl.  TepMmosimepHbiii  cuHTe3.  IIpobiema
TepMosiIepHON »HepreTukd. JDHeprus ConHua u 3Be3d. TemHas martepuss U TEMHas
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OHCPIHUA.

KoncyabTanuu (34.)
1. IIpomexxkyrounasi arrectauusi B ¢Qopme auddepeHIMPOBAHHOIO 3a4eTa
{«mo3roBoii mrypm»} (34.)[1,2,3,4,5,6,7] Dopma, CTpyKTypa H COAECpKaAHUE
POMEKYTOUHOM aTTecTauu B hopme nudPpepeHimpoBaHHOTO 3aueTa

IpakTnueckne 3ansaTusa (104.)
1. Mexanudeckue Kojge0aHus U BOJHBL {auckyccus} (14.)[3,4,6,7]
2. DJIeKTPOMATHUTHBIE KOJe0aHUs U BOJHBL. {auckyccus} (14.)[3,4,6,7]
3. CkopocTh pacnpocTpaHeHHsl CBeTa. 3aKOHbI OTPAKEHUS U MPeJIOMJICHUS CBeTA.
Ilonnoe orpaxkenue csera. IlostHoe orpaxenue cBera. Jluu3dbl. Onruyeckue
npubopsl. I'na3 kak ontuveckas cucrema. {auckyccus} (14.)[3,4,6,7]
4. BosiHOBbBIE CBOIICTBA CBETA
HNureppepenuus cBera. KorepeHTHOCTH CBeTOBBIX Jyded. HMHTeppepeHuust B
TOHKHX IJIeHKaX. [Tosiockl paBHoii ToamuHbl. Kosibua Herotona. Ucnosb3oBanue
uHTepdepeHMU B HAYKe U TexHuKe. udpakuusa ceera. Audpakuusa Ha meau B
napajuieJbHbIX Jy4dax. luppakuunonnas pemerka. [loasspusanus ceera.
Hoasipouasnl. Iucnepcus ceera. Buasl ciektpoB. CriekTpbl ncnyckanusi. ClieKTpbl
norsjomenusi. CnekTpajbHbId aHAMM3. YJabTpaduojieToBoe M HHPpPaKpacHoe
u3iaydeHusi. PentreHoBckue Jyuyu. WX mnpupomna wum cBoiictBa. {IucKyccusi}
(14.)[3,4,6,7]
S. UuBapuaHTHOCTH MO/YJ/Isl CKOPOCTH CBeTa B BaKyyMe.
Mocrynarsl  JitHmTeitHa. IlpocTpaHcTBO W Bpemsi CHEeNUAJIBHON TeOpUM
OTHOCUTeJIbHOCTH {auckyccusi} (14.)[3,4,6,7]
6. CBsI3b Macchl M JHEPrud CBOOOJAHOM YACTUIbI. JHEPrusi MOKOsA. {IUCKYCCUS}
(14.)[3,4,6,7]
7. KBaHTOBas1 ONITHKA.
TemsioBoe m3aydenue. PacnpeneseHue 3Hepruv B CHeKTpe a0COJIIOTHO 4YEpPHOIO
Ttejia. KBanroBast runore3a M. Ilinanka. @oronbl. BHemmnnii poTodjieKTpUuIecKui
dpdexr. Bayrpenuun ¢orodpdexr. Tunsl ¢orodiementos. laBiaeHue cBera.
IlonsiTHE 0 KOPIMYCKYJISIPHO-BOJIHOBOM npupoae cBera. {auckyccus} (14.)[3,4,6,7]
8. ®u3uka aToma ¥ aTOMHOIO SAPA.
Pa3zBuTHe B3IVISII0B HA CTPOEHHE BelleCcTBA. 3aKOHOMEPHOCTH B AaTOMHBIX
cnexkTpax Boaopoaa. OnbiTtel J. Pe3seppopaa. Anepnass moxenb aroma. Moaeuab
atoma Bogopoaa no H. bopy. I'mnoresa ne bpoitisi. CooTHomenune
HeomnpeneneHHocreil I'eiizen0epra. KpanToBble reHeparopbl. EcrecTBenHas
PAAHOAKTUBHOCTb. 3AKOH PAaJAMOAKTHBHOro pacmnaaa. Cnoco0bl HaOJIOJeHUSA H
PerucTpanuy 3apsiKeHHbIX 4YacTul. buoJsiorudyeckoe aeiicTBue pajHOaAKTUBHBIX
usiayyeHuit. Crpoenme aromHoro sigpa. J/ledekr Macchl. JHeprusi CBSI3M H
YCTOMYHUBOCTh aTOMHBIX siiep. desenue Tsuxeanix saep. Llennas saepHas peakuus.
Yupasiasiemasi uennas peakuus. Anepuniid peakrop. IlosyuyeHne paiuoakTUHBHbIX
HU30TOIOB M UX IPUMEHEeHHe. JIeMeHTapHble YacTullbl {auckyccusi} (14.)[3,4,6,7]
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9. Jlpyrue T'amaktuxku. beckoHeuHoctb BcesnenHoi. IlonsitTie 0 KOCMOJIOTHMH.
Pacmupsiromasica  Bceesiennasi. Mogeabs ropsiveid Bcesennoil. CrtpoeHue u
npoucxo:xaenue I'anakruk. {auckyceus} (14.)[3,4,6,7]

10. IIpoucxoxaenue CosHeuHo cuctembl. TepmosizepHblii cuHTe3. IIpodsema
TepMOsiiepHOil YHepreTuku. JHeprusi CouHua u 3Be3a. TemMHass maTepus U TeMHast
yHeprus. {auckyccus} (14.)[3,4,6,7]

JladopatopHsbie padors (104.)
1. JIaGopaTopHas padora Ne9 {«mo3roBoii mrypm»} (24.)[1,3] Usyuenue paboTsi
TpaHnchopmaropa
2. JlaGopaTopHas pabora Nel0 {«mosrosoii mrypm»} (24.)[1,3] Onpenenenue
NOKa3aTelis MPEIOMIIEHUS CTEKIIa
3. JlaGopaTopnas padora Nell {«mo3rosoii mirypm»} (24.)[1,3] Onpenenenre 1IuHbI
CBETOBOM BOJIHBI C TOMOUIBIO TU(PAKIIMOHHON PEIIETKH.
4. JlaGopatopnasi padora Nel2 {«mo3romoii mrypm»} (24.)[1,3] HaGmronenwue
CIUIOILIHOTO M JINHEWYaTOTO CIEKTPOB
5. JlaGopaTopnas padora Nel3. {«mo3roBoii mrypm»} (24.)[1,3] M3yuenue xaptbl
3B€3HOI0 HEOA

CamocrositesibHasi padora (44.)
1. IIpomexxkyrounasi arrectauusi B ¢Qopme auddepeHIMPOBAHHOIO 3a4eTa
{«mo3roBoii mrypm»} (44.)[1,2,3,4,5,6,7] [lonroToBka Kk MpoOMeKyTOYHOM aTTeCTALIMU
B (hopme muddhepeHITMPOBAHHOTO 3a4eTa

5. IlepeyeHb Y4eOHO-METOAUYECKOT0 OOecCleYeHHs] CAMOCTOATEJbHON PadoThl
00y4aroumuxcs N0 JMCUUIINHE

Jlnst kaxaoro oOydarolierocsi 00ecrneueH WHIMBUIyalbHbIA HEOIPAaHUYEHHBIN J0CTYyH K
AIIEKTPOHHOM MH(OPMaIIMOHHO-00pa3oBareibHol cpene Antl TVY:

1. Mananke U.A. ®u3uka: YueOHO-METOIUYECKHE PEKOMEHAAINH JIJISl CTYJIEHTOB
CIIO cnemmansuaocTr 13.02.07 «3BnexktpocHabxkeHue (Mo otpacisim)y/ PyOmoBckuit
UHAYCTPUATbHBIA HHCTUTYT. — PyO1ioBck, 2024.

6. Ilepevyenb yueOHOM JIUTEPATYPBI
6.1. OcHoBHas nuTEeparypa

2. KacwsinoB, B. A. ®usnka: 10-i kinacc: yriryOn€HHbIA ypOBEHb : yueOHUK / B. A.
KacebsinoB. — 11-e u3g., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — Texkcr : 3nekTpoHHBbIN // JlaHb : 3MEKTPpOHHO-OMOIMOTEUHAS
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cuctrema. — URL: https://e.lanbook.com/book/334853 (nata o6pamenus: 16.09.2024).
— Pexxum noctyna: ass aBTOpU3. MOJIb30BaTEIICH.

3. KacesnoB, B. A. ®usuka: 11-i kiacc: yriny0ia€HHbIN ypoBeHb : yueOHUK / B. A.
KacesinoB. — 11-e uzn., crep. — Mocksa : IIpocsemenue, 2023. — 493 c. — ISBN
978-5-09-103622-0. — Texkct : 31eKTpoHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/334877 (nata obpamenus: 16.09.2024).
— Pexxum moctyma: mjis aBTOpH3. TOJIb30BATEIICH.

6.2. JlonionHuTeNbHAS JIUTEPATYPA

4. Ouzuka : y4eOHUK I OOYYArOIIMXCS MO CIEIUATBHOCTSIM CPEIHETro
npodeccruoHanbHoro oopaszopanus : [12+] / M. 1. Monuanos, H. A. I'yasea, P. A.

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

https://biblioclub.ru/index.php?page=book&i1d=706850 (mara obpamenus: 11.09.2024).
—ISBN 978-5-4257-0600-3. — DOI 10.37791/978-5-4257-0600-3-2024-1-248. — Tekcr :
AIIEKTPOHHBIN.

5. Kop3zos, K. H. OcHoBel TeopeTnueckoit ¢usmku : yueOnuk : [12+] / K. H.
Kop3zos. — Mocksa ; bepnun : [lupekr-Menua, 2021. — 364 c. : nn., Tadin. — Pexum
nocrtyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=617110
(mata obpamenus: 11.09.2024). — bubnuorp. B kH. — ISBN 978-5-4499-2532-9. — DOI
10.23681/617110. — TekcT : 2JI€KTPOHHBIM.

7. IlepeyeHb pecypcoB  HH(POPMAIMOHHO-TEJICKOMMYHUKAUUOHHOU  CeTH
«/HTepHeT», HeOOXOAUMBIX /IJISl OCBOCHH S JUCHUILTUHBI

6. 3anumartenbHas ¢usnka https://www.afizika.ru/
7. 3anuMarenbHas pusuka B Bompocax u oterax http://elkin52.narod.ru/

8. Ilepevyenb NH(POPMALMOHHBIX TEXHOJIOTHH, MCIOJIb3YyeMbIX MPH OCYIIECTBJIEHUN
o0pa3oBaTeIbHOIO  Tpolecca MO0 JAUCHUIUVIMHE, BKJIKYasg  MepevyeHb
NPOrpaMMHOro odecriedeHust 1 UHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Huis YCIIEIITHOTO OCBOCHHS  JTUCIMILIHHEI UCTIOJNB3YIOTCS  PECypChl  DIIEKTPOHHOU
nH(pOPMAITMOHHO-00Pa30BaTEIHPHOM  Cpelbl, O0O0pa30BaTeNbHBIC HWHTEPHET-MOPTANIBI, TJIO0ATbHAsS
KOMITbIOTEpHAst ceTh MHTepHeT. B mpolecce M3ydeHUs AUCHUILTUHBI MPOMCXOJUT WHTEPAKTHBHOE
B3aUMOJIeiicTBHE 00yUaloLIerocs ¢ MpernoiaBaTesieM yepe3 JIMYHbIN KabuHeT cryaenTa. [ u3ydenus
JTAHHOM IUCIUILIMHBI podeccuoHanbHble 0a3bl TaHHBIX U WH(POPMAIIMOHHO-CIIPABOYHBIE CUCTEMbI HE
TpeOyroTcsl.

Nenn HcnoJsib3yeMoe nporpaMMHoe odecrneyeHue

1 Microsoft Office
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9. Onucanue MaTEePHAJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIeCTBJIECHMS
00pa30BaTEIbLHOI0 MPOLECCa MO AUCIHUIINHE

HaumeHoBaHMe ClleNHAJbHBIX OMEIEHUI ¥ MOMeIeHUH VISl CAMOCTOAATEIbHOI PadoThI

y4eOHbIe ayTUTOPHUH ISl IPOBEICHUS 3aHITUH JIGKIIMOHHOTO THUIA

yueOHbIe ayIMTOPUH AJI TPOBEJCHUS 3aHATUI CEeMUHAPCKOT0 THUIIA

y4eOHbIE ayTUTOPHUH JIJIs TPOBEACHHS KYPCOBOTO MPOEKTUPOBAHUS (BBITIOJIHEHHS KYPCOBBIX paboT)

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

yueOHbIe ayTMTOPUH JJIsl IPOBEJCHHS TEKYIIET0 KOHTPOJISl U MPOMEKYTOYHON aTTeCcTallun

NOMCIICHUA OJI4 BOCHHTaTeHLHOﬁ, CaMOCTOSTEIbLHOMN pa6OTBI

nabopaTopuu

BUPTYaJIbHBIN aHAJIOT CHEIHAILHO 000PYIOBAHHBIX MTOMEICHUN

yueOHBIC ayTUTOPUU JJIsi TPOBEJCHHS MPAKTUYSCKUX 3aHITHIA

yueOHbIe ayTMTOPUH AJI TPOBEJCHUS JJaOOPATOPHBIX 3aHATHI

y4eOHbIe ayTUTOPHUHU 15l IPOBEJICHHSI YPOKOB

MaCTEPCKHE

MaTepI/IaJIBHO-TCXHI/I‘{CCKOC oOecrnicueHuEe U OpraHu3anusa O6pa?>0BaT€JIBHOFO
nponecca 1mo AMCHUINIMHEC JII HHBAJIMAOB W JIHMI C OI'paHMYCHHBIMH BO3MOXKHOCTSMHA
3A0POBbA OCYIICCTBIIACTCA B COOTBETCTBUHU C «ITomoxxenuem 00 O6y‘l€HI/II/I HHBAJINA0B U
Jiu1g € OTpaHUYCHHBIMH BO3MOKHOCTAMU 310POBBS).

10. KoHTpOJIb U OlIEHKA Pe3yJbTATOB OCBOCHUS YUeOHOM TN CIUTIIHHbBI

Koa komnerennuu u3 YII Coaep:kanue KOMINeTeHIUH DopMBbI U METO/IbI OLIEHKHU
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IMPHJIOXKEHHUE A
METOAUYECKUE PEKOMEHJAIINU U YKA3AHUSA

Jlekuuu (B TOM UHCJIE YpPOKH, MPOBOJMMBIE B BHUJAE JIEKIHH) COCTAaBISIOT OCHOBY
TEOPETUUECKOro oOyueHus CTyAeHTOB. OHHM MO3BOJSIOT CHUCTEMaTHU3UPOBATH 3HAHUSA CTYIAEHTAM O
HanOoJiee CIIOKHBIX M aKTyalbHBIX MpoOJieMax H3yd4aeMoW IUCHMIUDIMHBL Ha nexmusx ocoboe
BHUMaHUE yJeNsieTcs He TOJIbKO YCBOCHUIO CTYICHTaMU U3Y4aeMbIX MPoOIeM, HO U CTUMYIUPOBAHUIO
UX  aKTHUBHOM  IO3HABATENbHON  JESATEIBHOCTH,  TBOPYECKOTO  MBIIUICHUSA,  Pa3BUTHUIO
npodeccuoHaNbHO-3HAUMMBIX CBOWCTB M KauecTB. [y Jydiiero ocBOeHUs y4eOHOM AMCIMILIMHBI
nepea Kakaoi JEeKIUe CTyJIeHT TOBTOPSET MpeIbl Iy JeKIIMOHHBIA MaTepuan u npopadaThiBaeT
paccMOTPEHHBIE paHee BOMPOCHI C UCIOJIBb30BAHUEM PEKOMEHI0BAHHOI IMpenojaBaTesieM OCHOBHON 1
JIOTIOJTHUTETILHOM JTUTepaTyphl.

CTyneHThl JOKHBI aKKYypaTHO BECTH KOHCIIEKT. B ciiydyae HelomoHMMaHus Kakoi-mmbo yactu
npeaMeTa CleayeT 3a1aTh BOIPOC B YCTAaHOBICHHOM MOPSIKE IpenoaaBareso. B mporecce paboTel Ha
JEKIMU HEOOXOIMMO TaK >K€ BBINOJHATH B KOHCIEKTaX MOJENIN HM3y4aeMoro mpeaMmeTa (pUCYHKH,
CXEMBI, YEPTEXH U T.1.), KOTOPbIE UCTIOIb3YyET NMPENOAaBaTENb.

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

[TpakTrueckue 3aHATHS (CEMUHAPBI, YPOKH) — OJHA U3 OCHOBHBIX ()OPM OpraHU3aIMH YIEOHOTO
npoliecca, MpeaCTaBIAIoNIas 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, YMEHHH paOoThl ¢ y4eOHON W HAaydHOU
JUTEPaTypOid, CIPAaBOYHUKAMH U PA3TUUYHBIMU TEKCTAMHU.

BrimonHenune Bcex BUIOB pabOTHI B COOTBETCTBYIOLINE CPOKH MO3BOJUT CTYJEHTaM B T€UEHUE
CeMeCTpa BECTH MOATOTOBKY K MPOMEXYTOUHOH aTTecTanuu. [[poMexyTouHas aTrecTanus IpoBOJUTCS
B MUCbMEHHOM BH/I€ B KOHIIE CEMECTpa.

MeToanuyeckne yKa3aHusi CTyJIeHTaM 110 NMOATr0TOBKe K J1a0opaTopHbIM padoTam

JlaGopaTtopHble pabOTBI HEOOXOJUMBI JJISI YCBOGHHUS TEOPETHYECKOr0 Marepuana u
dbopmupoBaHre YIeOHBIX M MPO(HEeCCHOHATBHBIX MPAKTUUECKUX HaBBIKOB.

Broimonnenne nmaGopaTOpHBIX pabOT HampaBieHO Ha 0000LIeHHe, CHCTEMaTHU3alHIo,
yriayOieHue, 3akperuieHHe TEOPeTHUYECKUX 3HaHWM U NpuoOpeTeHHs] MPAaKTHYECKOro OIbITa IO
KOHKPCTHBIM TCMaM JHUCIUILINH.

Copepxanue 1a00paTOpHBIX pabOT MPEACTABICHO B HACTOSIIEH IporpaMMe.

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

MeToanyeckue yKa3aHusi CTYJ€HTaM 110 MOATOTOBKE 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 (CEMUHapaxX, YpOKax) >KeNaTelIbHbI JUCKYCCHUH, 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 MPAaKTHYECKUM 3aHATHUSAM (CEMUHApaM, ypoKaM) BKIIFOYAET B ceOs CleayroIee:

- 00513aTeIbHO 03HAKOMUTHCS € TUIAHOM MPAKTHYECKOTO 3aHATHUS (CEMHHApa, YPOKa), B KOTOPOM
CoJiepKaTcsi OCHOBHBIE BOMPOCHI, BBIHOCHMBIE Ha OOCYyXAeHHE, (DOpPMYyTHPYIOTCS WENU 3aHSITHSA,
JIAOTCS KpaTKUe METOMUECKUE YKa3aHUs 10 MOATOTOBKE KaXkKJJ0r0 BOIIPOCA;

- M3YYHTh KOHCITIEKTHI JICKIIUH, COOTBETCTBYIOIINE Pa3leibl YYCOHHKOB, YU4E€OHBIX MOCOOUH,
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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/JaHUM Ha
MPaKTUYECKUX 3aHATHUAX (CEMHHApaxX, ypOKax);

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

- creyeT oOpamaThes 3a KOHCYJIbTallue K MpenoaaBaTelro.

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

IHoaroroBKa K NpoOMeKyTOYHOM aTTeCTALIMH

[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 YMEHUI 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;

. BHUMATEJIbHO MPOYHUTATh PEKOMEHIOBAaHHYIO JIUTEPATypy, H3Y4YUTh KOHCIEKTBI IO
3aHATHUSM;

o COCTaBUTh KPAaTKHE KOHCIEKTHI OTBETOB (IUIAHBI OTBETOB).
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