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1. TIACHOPT PABOYEHN IMPOTPAMMBI
JdAucnunaunsl «Pusuka

1.1 Oo6aacTb npuMeHeHHus padodeil MPOrpaMMBbl

Pabouas mporpaMma AUCHHUIIJIMHBI SABJISETCA YacThlO OCHOBHOI mpodeccuoHaIbHOU
oOpaszoBarenbHOi mporpammel (manee - OIIOID), coctaBnennas B coorBercTBur ¢ ®I'OC mo
cnenuaipHocTH 40.02.04 MOpucnpynennus. ucuumimna «®dusukay sBIsSEeTCS 00s3aTeIbHOMN
4acThio 0O0IIe00pa30BaTEIbLHOrO LMKJIA y4eOHOro IJlaHa B Mpenenax MPOrpaMMbl MOJITOTOBKU
CIEIMAJIUCTOB CpEIHEro 3BeHa Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs MO CIEUUATLHOCTH
40.02.04 FOpucnpyneHius.

Pabouas mporpamma aucuuIuinHbl «PU3MKa» MOXKET ObITh NCIOJIH30BAHA B IOTIOTHUTEIBHOM
npodeccHoHaTBLHOM 00pa30BaHKH (B IPOTpaMMax MOBBIIICHUS KBATU(HUKAIIMKA U TIEPEHOTOTOBKH)
U 1poeCcCHOHATBHONW MOATOTOBKE (TPOrpaMMbl MPO(ECCHOHANBHON TOJATOTOBKH IPaBOBOM

HaIpPaBJIEHHOCTH).

Pabouass mporpamma cocrtaBieHa st O4HOW (opmbl OOydeHHS, B TOM 4YHUCIE C
NPUMCHCHUEM JJIEMEHTOB JIUCTAHIIMOHHBIX O00Pa30BaTEIbHBIX TEXHOJOTHH M 3JIEKTPOHHOTO
0o0ydeHus.

[Ipu oOyueHHH HWHBAIMIAOB W JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3J0pPOBbS
JIUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJOTHU U AJIEKTPOHHOE 00y4YeHHE MpelycCMaTpUBaAET
BO3MOXXHOCTh IpUeMa-tepeaadd nHGpOpMaIu B TOCTYIHBIX ISl HUX (hopMmax.

1.2 MecTo y4eOHO# IMCHUIIMHBI B CTPYKTYpe OCHOBHOI npogeccuoHaJbHOI
o0pa3oBaTe/IbHON MPOrpaMMbI
Hucuunnuua «®Pu3ukKa» BXOAUT B AUCHHUIUIMHBI 0011e00pa3oBaTeIbHOTO Yy4yeOHOTO
uKiaa 0a30BOM YacTH y4eOHOrO TJIaHa.
1.3. leau u 3a7a4u JTUCHHUIJIMHBI, TPeOOBAHMS K pPe3yJbTaTaM OCBOECHUS THCIUIMIUHBI

Ilenu u 3amauu oOmieoO6pazoBaTebHON y4eOHON OUCIUIIMHBI, TpeOOBaHUSA K pe3yjbTaTaM

OCBOCHUSA NUCIUIIJINUHBI:

® YCBOCHHUC 3HaHUH O (bYHI[aMeHTaJ'II)HI)IX (1)I/I3I/I‘~IGCKI/IX 3aKOHax W MpUHOMUIIAX, JCKAIUX B
OCHOBE COBPEMEHHOU (HU3MYeCKOil KapTUHBI MHUpa; Hanboyee BaKHBIX OTKPBITUSX B
obmactu (U3MKHM, OKa3aBIIUX OMNpeAeisiollee BIUSHUE Ha pPa3BUTHE TEXHUKU U
TEXHOJIOTUH; METOJaX HaYYHOTO MO3HAHUS MPUPOJIHI;

® OBIIaJICHUE YMEHUSIMU TMPOBOAUTH HAOMIOACHUS, TJIAHUPOBATH M  BBHIMIOJHITH
HKCIEPUMEHTHI, BBIIBUTATh THIMOTE3bl U CTPOUTH MOJENIH, MPUMEHSATH MOJTYyYCHHBIE
3HaHUSA MO0 (HU3UKE 179 00BACHEHHUS Pa3HOOOPa3HBIX (PU3UYECKUX SBICHUN U CBOHCTB
BCIICCTB, MNPpaKTUICCKOTO HUCITOJIB30BAHUA (1)I/IBI/I‘~I€CKI/IX 3HaHI/II\/’I; OLICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU WHpOpMaIum;

® Pa3sBUTHC IIO3HABATCIIbHBIX HHTCPECOB, HHTCJIJICKTYAJIbHBIX u TBOPUCCKUX
CIIOCOOHOCTEW B TIpolecce MNpUOOpeTeHHWs 3HAHWUHW W yMEHUM 1Mo (U3uKe C
HUCIIOJIB30BAHUEM Pa3iInYHBIX NUCTOYHUKOB I/IH(bOpMaHI/II/I n COBPEMCHHBIX
MHPOPMALIMOHHBIX TEXHOJOTHUH;

e BocniMTaHue yOEXJEHHOCTH B BO3MOXKHOCTHU T[O3HAHHUS 3aKOHOB  TPHUPOJBI,
UCIIOJIb30BAHHUS  JOCTMIKEHUW  (u3mkum Ha Omaro pa3BUTUS  YeIOBEYECKOM
UBUIN3AINK; HEOOXOOUMOCTH COTPYAHHUUECTBA B  MpoIlecce€ COBMECTHOTO
BBITIOJIHEHUS 3aJlay, YBAXXUTEIBHOTO OTHOIICHUS K MHEHHIO ONIOHEHTa MpH
MOpPaTbHO-ITUUYECKOW OILIEHKE WCIOJNb30BAHUS HAyYHBIX JIOCTUXKEHHH, 4YyBCTBa
OTBETCTBEHHOCTH 3a 3alIUTYy OKPYKAIOIIEH Cpelibl;



® UCIIOJB30BaHUE MPUOOPETEHHBIX 3HAHUW U YMEHMH A pelIeHus] IpakKTHUYeCKUX 3a7ay
MMOBCCIHEBHON  KM3HU, oOecmeueHuss 0€30IacCHOCTH  COOCTBEHHOM  JKM3HH,
palMOHAIBHOTO MPUPOIOIIOIb30BAHUS M OXPAHBI OKPYKAIOIIeH Cpebl.
Takxe B pe3ynbrare OCBOEHMS yueOHOHW aucuuIUIMHB «Puzuka» obydarouiuiics
JOJKEH 3HAMb/NOHUMAMb !
1.  Cwmbici NOHATHI:
¢usnyeckoe  sBIEHHME, TUIIOTE3d, 3aKOH, TEOpHsHA, BEIIECTBO, B3aUMOJCHCTBHE,
3JE€KTPOMArHUTHOE I10JI€, BOJIHA, (POTOH, aTOM, aTOMHOE PO, HOHU3UPYIOIHUE U3IIyYEHHUH,
nJaHeTa, 3Be3/1a, rajlakTuka, BecenenHnas;
2.  Cwmbica pU3UYECKUX BEIUYUH:
CKOpOCTb, YCKOpPEHHUE, Macca, Cujia, UMIYyJIbC, paboTa, MeXaHHUYEeCKasl SHEPrUs, BHYTPEHHSA
9HEprus, abCONIOTHAs TeMmIeparypa, CpeaHss KHHETHYECKas JHEprusi 4acTHI] BEIIeCTBa,
KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN AJIEKTPUUECKUN 3apsif;
3. CwmbIca (pU3UYECKUX 3aKOHOB:
KJIACCUYECKOW MEXaHHWKH, BCEMHPHOTO TSTOTCHHUS, COXPAHECHHS DJHEPTHHM, HMITYJIbCa U
3JEKTPUUECKOI0 3apsia, TEPMOJAMHAMUKY, FJIEKTPOMAarHUTHON HHAYKLIMH, GoToddPekTa;
4.  Bkuaja poccHMCKHMX M 3apyOeXKHBIX YUEHBIX, OKa3aBIIUX HauOoOJbIIEe
BJIMSIHUE HA pa3BUTHE (QU3UKHU.
ymemby:
1. OnuceiBaTh U OOBACHATH (PU3MYECKHE SBJICHHUS U CBOMCTBA Tel:
JBM)KEHUE HEOECHBIX TeJ M UCKYCCTBEHHBIX CIIYTHMKOB 3€MJIM; CBOHCTBA ra3oB, KMAKOCTEH
U TBEPJBIX TEJ; SJIEKTPOMATHUTHYIO HHAYKIIMIO, PACIIPOCTPAHECHHE YIEKTPOMArHUTHBIX BOJIH;
BOJTHOBBIE CBOMCTBA CBETA; U3JIyYCHUE U MOTJOMIEHHE CBeTa aToMOM; (poTodddekT.
2. OTriMYaTh: TUMIOTE3BI OT HAYYHBIX TEOPHH.
3. JlemaTp BBIBOJBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX.
4.  TlpuBOAUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO:
- HAOJNIOZEHUS M DKCIEPUMEHT SIBISIIOTCS OCHOBOW IS BBIIBMKEHHUS TUIIOTE3 M TEOPHIA,
MO3BOJISIIOT MPOBEPUTH HCTUHHOCTD TEOPETUUECKUX BBIBOJOB;
- (usnueckass Teopus JaeT BO3MOXHOCTb OOBACHATH W3BECTHBIE SBJICHUS MPUPOABI U
Hay4Hble (aKThl, IPEACKA3bIBATH €II[€ HEU3BECTHHIE SBICHUS.
5. IIpuBoAUTH NpUMEPHI MPAKTUYECKOTO UCIOIb30BaHUS PU3NUECKUX 3HAHUMN:
3aKOHOB MEXaHUKH, TEPMOJUHAMUKH U 3JEKTPOJUHAMHUKHU B dHEPreTUKE; Pa3IUYHbIX BUJIOB
ANEKTPOMAarHUTHBIX H3JIYYEHHUH sl pa3BUTUSA PaJMO U TEIEKOMMYHUKAlUH, KBaHTOBOM
(GU3UKH B CO3IaHUU SIEPHON SHEPTETHKH, JTa3€POB.
6. BocnpuHuUMAaTH ¥ Ha OCHOBE MOJIYYEHHBIX 3HAHUW CAaMOCTOSTEIbHO OIEHUBATH
uHpopMmanuio, cojaepxamytocs B cooOumenusx CMMU, HurepHere, Hay4HO-TOMYJISPHBIX
CTaThsIX.
7. IlpumeHATH TOJYYSHHBIC 3HAHUS IS peIICHUsT pU3MUecKux 3amad.
8.  OmpenensaTs xapaktep pU3HMUIECKOTO Mpolecca mo rpaduky, Tadnaume, Gopmyre.
9. UM3Mmepars psaa GpU3NUECKUX BEIUYUH, IPEACTABIAS PEe3yIbTaThl U3MEPEHUN
C YYEeTOM HX TMOTpPEeHIHOCTeH; HCIONIb30BaTh MPUOOPETEHHbIE 3HAHUA M YMEHHS B
NPAaKTUYECKOW JeATeNIbHOCTH M MOBCEAHEBHOW KHU3HM i1 obOecnedeHUs 0e30MacHOCTH
KU3HEJEATEIBHOCTH B TPOILlECCe MCIOJb30BAaHUS TPAHCHOPTHBIX CPEACTB, OBITOBBIX
AIEKTPONpPUOOPOB, CPEACTB PAIHUO - U TEIEKOMMYHUKAIIMOHHON CBS3M; OLICHKHM BIUSHHUS Ha
OpraHu3M 4YeJoBeKa U Jpyrue OpraHu3Mbl 3arpsA3HEHHS  OKpYyXXalolleld  cpejbl;
palMOHAJIBHOTO MPUPOJIONOIBb30BAHUS U 3aIIUTHl OKPYXKAIOIIEH CPEabl.



OcBoenmne yuebHoro mnpeamera «®Pu3uka» Ha ypOBHE cpeaHero ooOmero ooOpa3oBaHUs

JIOJKHO 00ecrednBaTh JOCTHKEHHE CIEAYIOMINX 00pa30oBaTebHBIX PE3YyIbTAaTOB.
JIMUHOCTHBLIE PE3VJIBTATDI

I'paxxnanckoe BocIUTaHHE:

—  Cc(hOpPMUPOBAHHOCTh TPAXJAHCKOM NO3MLUM oOOydaromerocs Kak akKTHMBHOTO H

OTBETCTBEHHOI'0 WI€HAa POCCUHCKOTO 00I1EeCTBa;

—  IpPUHATHE TPAAUIUOHHBIX OOIICYETOBEYECKUX T'YMAHHUCTUUYECKUX M JAEMOKPATHYECKHUX

IIEHHOCTEH;

ITaTpuoTHYecKoe BOCIUTAHHE:

—  ¢c(OpMHUPOBAHHOCTH POCCUNUCKOH I'PaKTaHCKOW MJICHTUYHOCTH, TaTPUOTU3MA,

— IICHHOCTHOE€ OTHOILIEHHME K TOCYJapCTBEHHBIM CHMBOJIaM; JOCTH)KEHUSM POCCUMCKHX

y4€HBIX B 00J1aCTH (DU3UKHU U TEXHHUKE.

JIlyX0OBHO-HpPABCTBEHHOE BOCIIMTAHME:

—  c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUYECKOT0 TTOBECHHUS;

— CHOCOOHOCTH  OLEHMBATh CHUTyallUlO U  IPUHUMATh  OCO3HAaHHbIE  pELICHUS,

OPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHUCIE B

JEeATEIbHOCTH YYEHOI0;

—  OCO3HaHHE JUYHOTO BKJIAJa B HIOCTPOCHUE YCTOMYUBOro OyIyIIero.

JCTeTHYeCKOe BOCIIUTAHHE:

— OCTETHMYECKOE€ OTHOIIEHHWE K MHpPY, BKIKOYasg DOCTETHUKY HAy4HOrO TBOPYECTBA,

NpuUcyIero Gpu3ndeckoi Hayke.

TpyaoBoe BocnuTaHHe:

— HHTEpeC K pa3luuHbiM cdepaM npodeccuoHaIbHON AeATEIbHOCTH, B TOM 4YHCIIE

CBSI3aHHBIM C (U3WKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymieit

npodeccuu U peaJnu30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI,

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa3oBaHUI0 U caMO0Opa30BaHUIO B 00JIaCTH (PU3UKH HA

INPOTS)KEHUH BCEU KU3HMU.

IKOJIOTHYECKOE BOCIIUTAHHUE:

—  c(OpPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYphl, OCO3HAaHHE TIJ00AIBHOTO Xapakrepa

HKOJIOTMYECKHUX MPOOIeM;

— IUIAHUPOBAHHUE U OCYIIECTBIECHUE JEHCTBUH B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS

1[eJIel yCTONUYNBOTO Pa3BUTHS YEJIOBEYECTBA;

— pAacHIMpPEHHE ONbITAa JEATEIbHOCTH DJKOJOTMYECKONW HANpaBIEHHOCTH HAa OCHOBE

MMEIOIUXCS 3HAaHUH 1O (PU3HUKeE.

ILleHHOCTH HAYYHOIO MO3HAHUA:

—  cpOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO

pa3BuTUS GU3UUECKON HAYKH;

— OCO3HaHUE IIEHHOCTHM HAay4yHOH JeATeIbHOCTH, TOTOBHOCTH B MPOILECCE H3yUYECHUS

(GU3UKH OCYIIECTBIISTh MPOEKTHYIO U UCCIE0BATEIbCKYIO AEATEIbHOCTh UHINBHUYaJbHO U B

rpymnne.

METAITPEAMETHBIE PE3VJIBTATDI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUs yuyeOHOro mpeamera «PHU3MKa» BKIIOYAIOT: 3HAYUMBIE
Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YYAIOIIUXCS MEXAUCIUILINHAPHBIE (MEXIIPEIMETHBIC)
oOuieHay4YHble MOHATHS, OTPaXaloIIMe IEJOCTHOCTh HAyYHOW KapTUHbI MUpa M cHeupuKy
METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (BELECTBO, DHEPIusi, SBICHHE,



npolecc, CHUCTeMa, Hay4HbIM (aKkT, NPUHIMI, THIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIe/IOBaHNe, HAONIOJIEHHE, M3MEpEHHe, SKCIEPUMEHT M JpPYrux), YHHBEpCaJbHbIE Y4eOHBIC
neiictBusi  (MO3HABaTeNbHBIE,  KOMMYHUKATUBHBIC,  PEryJISITUBHBIC),  OOecreuuBaromye
dbopMupoBaHue (QYHKIMOHAIBHON T'PaMOTHOCTH U COLMAJIBbHOM KOMIETEHLIHMH OO0YyYaroluxcs,
CIIOCOOHOCTh oOyyaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUA M YHUBEpPCAJIbHbIE Yy4yeOHbIE [EHCTBUS B TIO3HABATEIBHON U
COIIMAJIbHOW MPAKTHKE.

MeTaHpeI{MeTHHC PE3YIBTATBl OCBOCHUA IIPOrpaMMbl CPEAHETO O6H.[CFO O6p330BaHI/I${ JOJIDKHBI

OTpaxaTh:
OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU y’-IeGHBIMI/I II03HAaBATCIIbHBIMHU HeﬁCTBHHMH:

Ba3zoBble JJornueckue JeicTBUA:
® CaMOCTOATEIbHO (GOPMYJIUPOBATH W AKTyaJM3UPOBATh MPOoOJIEMY, paccCMaTpUBaTh €&
BCECTOPOHHE;
® ONpEeACIATh LeJU AESATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHUIKECHUS;
® BBISIBJIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHMS B paccCMaTPpUBACMBIX (DU3UUECKUX
SIBJIEHUSX ;
® pa3BUBATh KPEATUBHOE MBINLICHUE NP PEIICHUH KU3ZHEHHBIX MPOOJIEM.
ba3zoBrble Hcciiea0oBaTEIbCKHE AeliCTBUA:
® BJIAJICTh HAYYHOW TEPMHHOJIOTUEH, KIIOUYEBBIMU MOHATUAMU U METOJAMU (PU3UYECKOU
HAYyKH;
® aHANM3UPOBATh TOJYYECHHBIE B XOJI€ PEIICHUS 3aJadyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX;
® yMeTh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEAMETHBIX 00NacTel;
® BBIJIBUTAaTh HOBBIC HJIEH, Npejjaratb OpPUTHHAJIbHBIE MOJAXOJbl W PEIICHHS; CTABUTH
npoOIeMBbl U 3a/1a4M, JOMYCKAIOIINE allbTEPHATUBHBIE PELICHHUS.
PaGora ¢ nndopmanuei:
® BIIaJIETh HAaBBIKAMU MOJIy4eHHs HHpopManun GU3NYECKOro CoAepKaHus U3 HUCTOUHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITh MOUCK, aHAJIW3, CUCTEMATH3alHI0 U
WHTEpIpETAnio nHPopMaIuu pa3IudHbIX BUAO0B U POPM MpeCTaBICHUS,
YHuBepcajibHble KOMMYHUKATUBHbIE 1€HCTBHA
Oo0menne:
® OCYIIECTBIATh OOIIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JE€ATEILHOCTH;
® pacro3HaBaTh NPEANOCHIIKNA KOHMIUKTHBIX CUTyallud U CMSATYaTh KOH(MIUKTHI;
® pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUSA C MCIOJb30BAHUEM S3BIKOBBIX
CpEJICTB.
CoBMecTHAN JeATEJIbHOCTD:
® MOHUMATh U MCIOJIH30BATH MPEUMYIIECTBA KOMAHIHON U HHAUBUIYATbHOU PaOOTHI;
e BLIOMpATh TEMATUKY U METOABI COBMECTHBIX NEUCTBUN C y4€TOM OOIIUX MHTEPECOB U
BO3MOXKHOCTECH KaXXKJOTO YJICHA KOJIJICKTHBA.
YHuBepcajbHble peryJsiTUBHbIE JAeiicCTBUS
Camoopranu3zanus:
® CaMOCTOSTEIBbHO OCYIIECTBISATH MO3HABATEIBHYIO NEATEILHOCTh B 00NacTU (U3UKH U
aACTPOHOMUU, BBISIBIISITh TPOOJIEMBI, CTABUTH B (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSATEIbHO COCTABIISATH MJIAH PEIICHUS Ppacu€THBIX W KAa4EeCTBEHHBIX 3aj]1ad, MJIaH
BBITIOJTHEHUSI TTPAKTHYECKOW pabOTHl ¢ YU4€TOM HMEIOIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U NMPEANIOYTEHUN;



® OIICHUBATH NMPUOOPETEHHBIN OIIBIT;
e criocoOCcTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO SPYAUIMU B 00JacTH (PUHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBII YpPOBEHB.
CaMOKOHTPOJIb:
® J1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OL[EHUBATh
COOTBETCTBHUE PE3yJbTATOB LIEIISM.
I[MTPEAMETHBIE PE3VJIbTATBI
IIpenmertnblie pe3ynbTarhl ocBoeHHs nporpammbel COO mo Ouosnorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT creuududeckue g ydeOHoro npenmera «®Du3nka» HaydHbIE 3HAHUS, YMEHHUsS U
CIOCOObl JIEWCTBUH IO OCBOEHUIO, MHTEpPHpPETAalUd M IpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeIbHOCTH 10 TOJYYE€HUI0 HOBOTO 3HAHMA M MPUMEHEHHIO 3HAHUH B pa3iIM4YHBIX y4eOHBIX
CUTYallUsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C (PH3UKOM.
[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS YU€OHON TUCIUIUIMHBI « BHOJIOTHS TOJKHBI OTPaXaTh:
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® JIEMOHCTPUPOBaTh Ha IMPHUMEPAX pPOJIb U MecTOo (Pu3uKu B (POPMHUPOBAHUHM COBPEMEHHOM
HAY4YHOI KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U T€XHOJIOTUH, B IPaKTHUECKON
NeSITebHOCTH JIFOACH;

® YYUTHIBATH I'PAHMIIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MoJesell: MaTepraibHash TOUKa,
UHeplLUalbHas CUCTeMa OTcuéra, aOCOMIOTHO TBEPAOE TeNO, WJICaNbHBIA ra3, MOJAEIH
CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX T€J, TOUECUHBIN AIIEKTPUUYECKHUN 3aps]] IPU peIIeHUH
bu3nueckux 3anay;

e pacro3HaBaTh (U3UYECKUE SBICHHUS (TPOIECChI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU CTPOEHMS BELIECTBA U AJIEKTPOJWHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBH)KEHUE, CBOOOJIHOE MaJIeHUE Tell,
JIBUKCHUE 110 OKPYXKHOCTH, HHEPIHS, B3auMoJehCcTBUE Tel, AUQQy3us, OpOYHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEH U TBEPJBIX TEJl, U3MEHEHHE 00bEMa Tel IPHU HarpeBaHUU
(oxJaxaeHuu),  TEIUIOBOE  paBHOBECHE,  HWCIApEHHME,  KOHJEHCAlUs,  IUJIaBJIEHUE,
KpUCTAJIIIN3alusl, KHUIIEHHE, BJIAXXHOCTh BO3/yXa, IOBBILICHHE MAABJICHUS Ta3a IPHU €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBSA3b MEXKIYy IlapaMEeTpaMH COCTOSHUS rasa B
M30IIPOLECCAX, JIEKTPU3ALUS TeJl, B3aUMOIECHCTBUE 3aps/I0OB;

® ONUCHIBATh MEXAHWYECKOE JIBUKEHHE, UCIIONIb3Ys (PU3NUECKUE BETUUUHBL: KOOPANHATA, TYyTh,
IEpPEMELIEHNE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIa, MMILYJbC TeJla, KUHETHYECKas
SHEPTrus, MOTEHLUAIbHAS HEPTHsl, MEXaHU4ecKasi paboTa, MEXaHH4ecKasi MOLIHOCTb;

® [pU ONUCAHWM MPABUIBHO TPAKTOBATH (DU3MUECKHI CMBICI HCIOJIb3YEMBIX BEIMYMH, UX
0003HaYeHHUs] W EIUHMIIBI, HAaXOAUTh (OPMYIIbI, CBS3BIBAIOLIUE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTMMHU BETUYUHAMU;

® ONUCHIBATh M3y4YEHHBIE TEIJIOBBIE CBOICTBA T€l M TEIUIOBbIE SBJIEHUS, MCIONb3YS
¢usnyeckue BEIMYMHBI: JIaBJI€HUE rasza, TeMIeparypa, CpeaHss KHUHETUYecKas SHeprus
XA0TUYECKOT0 JBUKEHHUS MOJIEKYJ, CPEAHEKBAJApPaTUUYHASI CKOPOCTh MOJIEKYN, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa raza, Ko3(UIMEHT MOJIE3HOT0 ASHCTBHS TEIJIOBOTO
JIBUTATES;

® [IpU ONHUCAHWU MPABUWIBHO TPAKTOBAaTh (PM3UUECKUH CMBICI HUCIOJIb3YEMBIX BEIHYMH, HX
0003HaUeHHUsI M €IWHHIIBI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOIIME JAaHHYI (DU3HUYECKYIO
BEJIMYMHY C APYTMMHU BEIMYMHAM;

® ONUCHIBATh H3YYECHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA W DJIEKTPUYECKHE SIBICHMS
(mpotiecchbl), UCIMONB3yd (U3NYECKUE BEIHMYMHBI: AJIEKTPUUYECKUI 3apsijl, SJIEKTPHUUECKOe
noJie, HaNMpsHKEHHOCTh MOJs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;



MPU ONMUCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOIB3YEMBIX BEIUYUH, HX
0003HAYEHHA U €OUHHAIIGI;

yKa3bplBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEIWYHHY C JIPYTHMMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJB3YS (PU3NYECKHE 3aKOHBI H
NPUHLMIBL: 3aKOH BceMupHoro Tarotenus, I, II u III 3akonsr HeroTOHA, 3aKOH cOXpaHEeHUs
MEXaHUYECKOM SHEPIruM, 3aKOH COXPAaHEHMS HUMIYJIbCa, IPUHLMII CYNEPHO3ULUUA CHIIL,
INPUHUMUIT PABHONPABUS HHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO
TEOPHUI0 CTPOCHMS BEUIECTBA, T'A30BbI€ 3aKOHBI, CBSA3b CPEIHEH KHHETHUYECKOW SHEPrUH
TEIUIOBOIO  JBMKEHMSI MOJIEKYJ C aOCOJNIIOTHOWM  TeMIIepaTypoi, NEpBBIH  3aKOH
TEPMOJMHAMMKH, 3aKOH COXpPAHEHHS AJIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu sToMm
pas3Inyarh CIOBECHYIO (POPMYTUPOBKY 3aKOHA, €0 MaTEMaTHYECKOE BBIPAKEHHE U YCIIOBHS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCcIOBHs UX O€30M1aCHOT0 MCIOIb30BaHUS B [IOBCEIHEBHON XKU3HU;

BBITIOJHATh OSKCIIEPUMEHTHI [0 HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUH M TPOIECCOB C
UCIIONIb30BAaHUEM TMPSIMBIX, U KOCBEHHBIX HW3MepeHuil, mnpu d5ToM (GOpPMYyIUPOBATH
npobiieMy/3afjauy W THUIOTE3Y Y4eOHOro HSKCIEepUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U OPMYIUPOBATH BHIBOIBL;
OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEpPEHUsl (PU3NUECKUX BEIIMYNH, TIPU ITOM BBIOHPATH
ONTUMATBHBIA  CIIOCO0 HW3MEpPEHUS U HUCIOJb30BaTh HW3BECTHBIE METOJbl  OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTU MEXIY (U3MUYECKUMHU BEJIMYUHAMH C MCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUH, IPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHl MOTyUYECHHON
3aBHCUMOCTH (U3MYECKHUX BEIMYMH B BUJIC TaOIUI U TPaQuKOB, IENaTh BBIBOIBI IO
pe3ysbTaTtaM UCCIIeOBaHMS;

co0roaTh MmpaBuiia O€30MacHOr0 Tpyia IPU MPOBEICHUH UCCIEI0BAHNUN B paMKaxX yueOHOTro
HKCIEPUMEHTA, YUeOHO-HCCIEI0BATENbCKOM U MTPOSKTHON EATEIIBHOCTH C UCIOIb30BAHUEM
W3MEPUTENbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 00OPYIOBAHHS;

pemaTh pacy€THbIE 3a/1a4i C SIBHO 3aJlaHHON (hrU3HUYecKoi MOJIeNbIO, UCIIOB3Ysl (PU3NYEeCKHe
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIIOBHS 3a/laud BbIOMPATh (GU3NYECKYIO MOJEIb,
BBIJICNIATh (PU3NYECKHE BEIMYUHBI U (OPMYIIbI, HEOOXOJUMBIE sl €€ peleHHs], TPOBOIUTh
pacy€Thl U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHUs (PU3HMUECKON BETUYHMHBI;

pelarh KauyeCTBEHHBbIE 3a/Jayd: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUUBYIO LEMOUYKY
paccyXJIeHHI ¢ Omopol Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SBJICHMUS;
MCIIOJIb30BaTh MPH PELICHUH Y4eOHBIX 33/7a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUN
JUIsL TIOUCKA, CTPYKTYpUPOBAHMS, WHTEPHpETAlMM WU TpEeACTaBIeHUS y4yeOHOW W HaydHO-
NOMYJSIpHOM  MH(pOpMalKK, TONYYeHHOH W3 pPAa3IMYHBIX MCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyro HH(popMaluio;

NPUBOANUTH MPHUMEPHI BKJIAJAa POCCUHCKUX M 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B MOBCEAHEBHOM XKHU3HH Ui 00eCTICUSHHS
0€30MacCHOCTH TpU OOpalleHud ¢ NpuOOpaMU M TEXHUYECKUMH YCTPOWMCTBAMHM, IS
COXpaHEHMsI 37I0pOBbsl U COOJIOAECHUS HOPM SKOJIOTHYECKOTO MOBEJICHHUS B OKpYKaIOIIEeH
cpene;

paboTaTh B IpyMIE C BBHITOJHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, IUIaHUPOBAaTh PadOTy
IpYNNbl, palMOHAIBHO pACHpPENeNiaTh OO0S3aHHOCTM M IUIAHUPOBATh JIEATENIbHOCTh B



HECTaHJAPTHBIX CUTYalUsX, aI€KBATHO OLIEHUBATh BKJIaJ KaKJI0T0 U3 YYaCTHUKOB T'PYIIIBI B
pellIeHHe paccMaTpUBaeMOW MPOOIEMbl. JIEMOHCTPUPOBAaTh Ha MPHUMEPAaX pPOJIb M MECTO
¢u3uku B GOPMUPOBAHUN COBPEMEHHON HAay4HON KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOM
TEXHUKU M TEXHOJIOTHH, B IPAKTUYECKOW ACSITEIbHOCTH JIIOACH, LIEIOCTHOCTh U E€IUHCTBO
(bu3n4ecKoil KapTHUHBI MUPA;

YUUTBIBaTh TPaHUIBl [PUMEHEHUS U3YYEHHBIX (U3NYECKUX MoJesIed: TOYEYHBIH
JJNIEKTPUYECKUN 3apsl, Jy4 CBETa, TOYEYHBIA HCTOYHHUK CBETa, SAACpHAs MOZECIb aTroMa,
HYKJIOHHAs1 MOZIEJIb ATOMHOTO s1/Ipa IIPU PEeLIeHUN (PU3NUECKUX 3a1a4;

pacrio3HaBaTh (QU3MUECKUE SBJIECHUs (Ipouecchl) U OOBICHATH HUX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKMA ¥ KBAHTOBOM (DM3UKHU: DJEKTPUYECKas IPOBOJMUMOCTb, TEIJIOBOE,
CBETOBOE, XMMMUYECKOE, MarHUTHOE JEWCTBHS TOKa, B3aUMOAECHCTBME MarHUTOB,
JIEKTPOMAarHuTHas WHAYKLHUSA, JIEHCTBHE MarHUTHOTO IO HA IPOBOJHHUK C TOKOM U
JOBWDKYIIUICS — 3apsAl, OSJCKTPOMAarHUTHBIE KOJEOAaHWS M BOJIHBL, MPSIMOJIMHEIHOE
pacrpoCcTpaHeHHE CBETa, OTPaXXEHHE, MpesloMIeHHe, HHTepdepeHrs, audpakaus u
NOJSIpU3alusl CBETa, IUCIepCcHs CBeTa, QorodnekTpuueckuil 3ddexr (porodrddexr),
CBETOBOE JaBJICHHUE, BOSHUKHOBEHUE JINHENYATOI0 CIIEKTPA aTOMa BOJOPO/1a, ECTECTBEHHAs U
HCKYCCTBEHHAs palMOAKTUBHOCTD;

OINUCHIBaTh M3Y4YECHHBIE CBOWCTBA BelIECTBA (DJIEKTPUUYECKHE, MarHUTHBIC, ONTHYECKHE,
JJIEKTPUUECKYIO  MPOBOJAMMOCTh  PA3IMYHBIX Cpell) U  DJIEKTPOMArHUTHBIC  SIBICHUS
(mpouecchbl), HCHONB3Ys (DU3MYECKHE BEJIMYMHBL: JJIEKTPUUYECKHM 3aps], cuia ToKa,
JNIEKTPUYECKOE HAIIPSDKEHHE, DJIEKTPUYECKOE COINPOTUBIIEHUE, PA3HOCTh IIOTCHIIMAJIOB,
AIIEKTPOJBIIKYILASL CcUjla, paboTa TOKA, MHIAYKIMS MarHUTHOrO Mojsl, cuia Ammepa, cuia
JlopeHnia, MHIYKTUBHOCTb KaTYyLIKU, SHEPTUS 3JIEKTPUUYECKOT0 U MarHUTHOTO I0JIEH, IEpUOA
M YacToTa KojeOaHWii B Koie0aTeIhbHOM KOHTYpe, 3apsii M CHIa TOKa B IIpoIecce
TapMOHUYECKUX 3JCKTPOMAarHUTHBIX KoJieOaHMH, (POKYCHOE pacCTOSHUE W ONTHYECKas CHiia
JIMH3bI, IPYU ONMUCAHUM NPABUIBHO TPAKTOBATH (PM3NYECKUI CMBICT UCIIOJIb3YEMBIX BEJTMYMH,
ux 00O3HAUEHHs M E€AMHMUIIBI, yKa3blBaTh ()OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (U3MUYECKYIO
BEJIMYNHY C APYTUMH BEITUYUHAMU;

OIUCHIBATh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONB3YS (U3NUECKUE BETUYHHBIL:
CKOPOCTb 2JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, HEPIHs U HUMITYJIbC
¢doroHa, mepuoj Modypacnaaa, SHEpPrusi CBSA3U aTOMHBIX sJiep, MPU OMHMCAHUM TMPABHIBHO
TPAaKTOBaTh (U3UUECKUH CMBICI HCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHUS U EJUHHULIBL,
yKa3bplBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHAJIM3UPOBATh (PU3MUECKHE NPOLECCHl M SBICHUS, HCIOJB3YS (QU3NYECKHE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI IOCJEI0BaTeIbHOIO W MapajuIeIbHOTO COEAMHEHMS
MPOBOJHUKOB, 3aKkoH Jxoynsa—JIeHma, 3aKOH BJIEKTPOMArHUTHONM WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO pacIIPOCTPAaHEHUsI CBETAa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBeTa, ypaBHeHHME OWHITEeWHAa a1 (oToddPderra, 3aKOH COXpPAHEHUS HHEPTUHU, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHHUS JIIEKTPUYECKOTO 3aps]a, 3aKOH COXpPaHEHUs
MacCOBOI'0 YMCIIa, NOCTyJaTsel bopa, 3aKk0OH paJnOaKTUBHOIO pacnaja, Npyu 3TOM pa3indarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BbIPAKEHUE U YCIOBUS (TPaHHULIBL,
001acTH) MIPUMEHUMOCTH;

OIIPEAEIATH HAIIPaBJICHUE BEKTOPA MHIAYKIIMM MAarHUTHOTO IOJI IIPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;



® BBHIMOJHATH HKCIEPUMEHTHI MO WCCICJOBAHUIO (U3UYECKHUX SIBICHUNH W TIPOIECCOB C
UCTIONIb30BAaHUEM TPSIMBIX, ¥ KOCBEHHBIX W3MEPEHHii: Tpu ITOM (POpMYITHPOBATH
npoOiieMy/3aady W THUIOTE3Y Y4eOHOro OSKCIEepUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

® OCYIIECTBIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUsT (PU3NUECKUX BEJIIMYUH, IIPU 3TOM BBIOUPAThH
ONTUMAJBHBIA  CIIOCO0 HW3MEPEHUS] U  HUCIHOJB30BaTh HW3BECTHBIE METOJbl  OLEHKHU
MOTPEIIHOCTEN U3MEPEHUI;

® JCCIIEJIOBATh 3aBUCHUMOCTH (DM3MUECKUX BEJIUYUH C HCIIOJIB30BAHHEM IPSIMBIX U3MEPEHHIA:
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThI MOTYyYEHHONU 3aBUCUMOCTH
(Gu3MYECKUX BEJIMYMH B BUIE TaOMUI[ U TpapuKOB, JelaTh BBIBOABI IO pe3yJbTaTam
UCCIIC/IOBAHMS,

e coOmoaaTh mpaBuiIa O€30MaCHOTO TPy/a MPH MPOBEICHUN UCCISIOBAaHUN B paMKaxX yueOHOTO
IKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATEIHCKON U MMPOCKTHOMN JEITEILHOCTH C MCIIOJIb30BAHHEM
WU3MEPUTENIBHBIX YCTPOUCTB U JTa00paTOPHOTO 00OPYIOBAHHS;

e pemaTh pacu€THBIC 3a/a49H C SIBHO 3aJaHHOW (PU3NICCKOU MOJIENBIO, UCTIONB3YS (pU3UvecKue
3aKOHBI M MPUHIIUIBI, HA OCHOBE aHaJM3a yCJIOBHS 3a7aud BbIOUpATh (PU3NYECKYIO MOJIEINb,
BBIICTIATH (PU3MUECKUE BETUYUHBI M (HOPMYIIbI, HEOOXOAUMBIE AJisl € peleHus, TPOBOAUTH
pacuéThl U OLIEHUBATh PEAbHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3NUECKON BEIMUNHBI,

e pemaTrh Ka4yeCTBEHHbIE 3aJauM: BBICTPAMBATHh JIOTUYECKH HEMPOTUBOPEUHBYIO IICTIOUYKY
paccyXJIeHUl ¢ ONOPoi Ha U3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

® UCIOJB30BaTh MPH PELICHUH y4eOHBIX 3a7au COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH
JUTSL TIOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIIMM W TPEACTABICHUS y4eOHOW W HAydHO-
NOMYJISIPHOM ~ MH(OPMAIUK, TOJXYYCHHOH W3 PA3IUYHBIX HWCTOYHHKOB, KPUTHYCCKH
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMAIIUIO;

® OOBSCHATH MPUHIUIBI JCUCTBUS MAIIWH, TPUOOPOB U TEXHUYCCKUX YCTPOUCTB, pa3indarh
YCIIOBHS MX O€30TaCHOTO UCTIOIH30BAHUS B TIOBCETHEBHOM KU3HU;

® TPHUBOIUTH MPHUMEPHI BKIAJa POCCUUCKAX W 3apyOCKHBIX YUEHBIX-(QU3UKOB B pa3BHTHE
HAyKH, B 00BCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® UCIOJB30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHON KU3HU Ui 00eCTeUeHUs
0e30MacHOCTH TMpH OOpalleHnH ¢ TpudopaMu M TEXHUYECKHMMH YCTPOMCTBAMHU, IS
COXpaHEHUs 37I0OPOBBSI U COONIIOJICHUS HOPM DKOJIOTMYECKOTO TMOBEACHHSI B OKpYKarolleh
cpene;

e paboTaTh B TPYIIE C BHINOJHEHHEM PAa3IMYHBIX COIUAIBHBIX POJICH, MIAHUPOBATh paboOTy
TPYNIBL, PalOHATBHO paCHpPENeNIaTh OO0S3aHHOCTH U IUTAHUPOBATH JICATEIHHOCTH B
HECTAHJIAPTHBIX CUTYAIUSIX, aJICKBATHO OIICHUBATH BKJIAJ KAXJIOTO U3 YIACTHHKOB TPYIIITHI B
pelieHne paccMaTpuBaeMou MpoOJIeMBbl.

1.4 Koin4yecTBO 4aCOB HA OCBOCHME NPOrPaAaMMbl AMCHUIIIHHBI:
MaKCUMaJIbHOW ydeOHOW Harpy3ku oOydaromierocs 88 4acoB, B TOM UucIIe:
00s13aTeNIbHON ayJIUTOPHON yueOHOM Harpy3Kku ody4aromierocs - 88 yacos.
2. CTPYKTYPA U COJAEP)XAHUE JUCHUIIJIMHBI

2.1 O06bém yyeOHON IMCHHMIIIMHBI U BUABI Y4eOHOH padoThl
Bun yuebHoit paboTbl Obvem yacos

MaxkcumajibHasi ydyeOHasi HAarpy3Ka (Bcero) 88
O0s3aTesIbHAsI AYIUTOPHAs YueOHasi Harpy3Ka (Bcero)
B TOM YHUCJIC:

TEOPETUYECKHUE 3aHATHS

NPAaKTUYECKHUE 3aHATHS




13 yacoB 006s3aTenbpHOI yueOHON Harpy3KH — Ha TUCTAHIIMOHHOE O0yUYEeHHE

IIpome:xxyTouHasi arrectamusi B popme mudpepeHIrpoBaHHOTO 3a9éTa

2.2 TeMaTH4YeCKHH MJIAH U cO/iepKaHUe YU4eOHOI nucunmInHbl Dusnka

Haunmen Conep:xxanue yueOHOro MaTepuasia, JJjadopaTtopHbie U
OBaH NpaKkTHYeCKHe PadoThl, CAMOCTONATEIbHAA padoTa 222::
uepasjie 00y4yaiuxcsi, KypcoBas
JIOB M pabota (IpoeKT) (eciu npedycmompensvi)
TeM
1 2 3
Beenennue. Coaeprxanue yueOHOro MaTepuaJa: 2
POusuka u dusuka 1 METOIBI €€ ITO3HAHUS
MeTOJbI (Dusuxka — pynoamenmanvHas Hayka o npupoode. Ecmecmeenno-nayunviii memoo
Hay41HOro NO3HAHUSL, €20 B03MONCHOCIU U SPAHUYbL NPUMEHUMOCU. IKCNepuMerm u
TIO3HAHUS meopus 6 npoyecce noznanus npupoosl. Modenuposanue pusuueckux A6neHull u
npoyeccog. Ponv sxcnepumenma u meopuu 6 npoyecce nO3HAHUSA NPUPOOb.
Qu3zuueckas eeruyuna. DusuyecKue 3aKOHbL.
I'panuyel npumenumocmu QPusudeckux 3akoHo8 u meoputi. Ilpunyun
coomeemcemausi. Ilonamue o usuueckou kapmune Mupa.
[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJICPKAHKE
Tloepewinocmu uzmepenuti uzudeckux GeIuduH paciem u aHauiu3 OAHHbLIX)
Pa3nen 1. Mexanunka 26
Tema 1.1 | Conep:kanue yueOHOT0 MaTepHaa: 2
OcHoBbl OCHOBHBIE MMOHATUSI KHHEMATUKH
KHHEMATUKH | (Mexanuueckoe Osudicenue u e2o uovli. Mamepuanvnas mouka. CransipHvle u
gexmopHule uzuueckue geaudunvl. OMHOCUMENLHOCb MEXAHUYECKO20
omcuema. I Ipunyun omnocumenvnocmu Ianunea. Tpaexmopus. Ilymeo.
ITenemerueunie )
Bupl 1BrkeHUI U UX XapaKTEPUCTHKU
(Pasnomeproe npsamonunetinoe osudcenue. Ckopocms. ¥YpasHenue 08uxiceHusl.
cpeonss ckopocmu. Yckopenue. Ipamonuneiinoe ogudxcenue ¢ nNOCMOSHHbIM
euodicenue ¢ nOCMOAHHBIM YCKOpEHUeM c80O00H020 NadeHUs.)
JIBr>KeHUE IO OKPYKHOCTH
(PagnomepHroe 08udiceHue mouKku no OKPY*CHOCMU, Y2l08dsi CKOPOCHb.
Llenmpocmpemumenvnoe yckopenue. Kunemamuxa abcontomuo meepoo2o mena)
Tema 1.3 Conep:xanue y4eOHOro MaTepuasia: 2
3akoHbI coxpaHeHus | Ummynsc Tenma. MMmynbc cuitbl. 3aKOH COXpaHEHHsI MMIYnbca. PeakTuBHOE
B MEXaHHKE TIBIDKEHUE.
Mexannueckass pabota u MomHocTh. Kunetndeckast sHeprus. [loTeHnuanbHasy
SHEprusl.
(3axon coxpanenus mexanuyeckou sHepeuu. Paboma cunvl mssxcecmu u Cunvl
ynpyeocmu. Ilpumenenue 3akoHoé coxpanenus. Hcnonvzoeanue 3aKOHOE
MeXaHUKU 018 O0OBACHEHUs O08UJICEHUs. HebecHblX mel U Oaf  pa36Uumiis
KOCMUYECKUX UCCIe008aHULL, 2PAHUYbL NPUMEHUMOCMU KIACCUYECKOU MEXAHUKU)
JlaGoparopnas pabora.
6. Onpenenenne KI1/] mpu moabeme Tena 1o HaKJIIOHHOW TUTOCKOCTH 2
Paznen 2. MoaekyasipHasi pu3uKa ¥ TePMOAMHAMHKA 16
Tema 2.1 \ Conep:xaHue y4eOHOro MaTepuajia: 2




OcHOBBI OCHOBHBIE ITOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKOM TEOPUH.
MOJIEKYJISIPHO- (Pazmepvl u macca monekyn u amomos. bpoynoeckoe osusicenue. Cmpoenue
KUHETHYECKON 2a3000pA3HbIX, AHCUOKUX U mEepoblx mel. HoeanvHovll ea3. [lasneHue easza.
Teopun OcHosHOe ypagHeHue MONEKYIAPHO- KUHEMUYECKOU meopuu 2a308.)
I"a30BbIE 3aKOHBI
(Temnepamypa u ee usmepenue. AOconomHbll HYIb  MeMNEPaAmMypol.
Tepmoounamuueckas wxanra memnepamypwvl. Temnepamypa 36e30. Ckopocmu
08UDICEHUs. MOEKYTl U UX UMepenue. Ypasuenue cocmosiHus uoeaibHo20 2a3d.
H3zonpoyeccol u ux epaguxu. I'azoswvle 3aKoHbl)
IIpakTHYeckoe 3aHATHE.
1. Pemienue 3a7a4 Ha ypaBHEHHE COCTOSIHUS MJ1€aIbHOIO T'a3a.
2. Pemenuie rpaduueckux 3a/1a4d Ha ra30Bble 3aKOHBI.
Tema 2.2 Coaepsxanue y4e0HOro MaTepHaJa:
OcHoBbI [lepBoe 1 BTOpOE HaUaI0 TEPMOIMHAMUKH
TEPMOIUHAMUKU (Buympenussa suepeus. Paboma u mennonepedaua. Konuuecmeo menniomeoi.
Vpasnenue mennosoco  bananca. Ilepsoe  Hauano  MepMOOUHAMUKU.
Aouabammuviii  npoyecc. Bmopoe nauano mepmoounamuxu.  Tennogvie
osueamenu. KIIJ[ mennosoeo osucamens. Oxpana npupoout)
Tema 2.3 Conep:xanue y4eOHOro MaTepuaja:
ArperaTHbie Kunkoctu, TBEpIbIC TENA U Ta3bl
Cocrosnus Bemecrsa | (Mcnapenue u  kondencayusa. Hacvuwyennoii nap u  e20  ceolicmea.
u (basoBbie OmHuocumenvhas 61axcHocmsb 6030yxa. Ilpubopul 051 onpedenenus 61aHCHOCMU
. 6030yxa. Kunenue. 3asucumocmv memnepamypvl KUneHusl om o0asieHusl.
Xapaxmepucmuka ocuokoco cocmoanHus eewjecmeda. buudswcHuil  nopsadox.
llosepxnocmnoe  namsaxcenue.  Cmauusanue.  Kanunnsipuvie — A61eHUs.
Xapaxmepucmuxka meepdozco cocmoanus eewecmea. Kpucmannuueckue
amopguvle mena)
JlabopaTopHbie padoThbI:
7. IIpodreccHOHATLHO-OPHEHTHPOBAHHOE CO/IePKAHME
Ornpenenenne BIaXHOCTH BO3/TyXa
2
KonTpouabnas
padora Nel
«MonexkynsipHas
¢uzuka n
TEPMOJIMHAMHKA)
Pa3nen 3. DaekTpoanHaMuKa 32
Tema 3.1 Conep:xaHue y4eOHOr0 MaTepuasa: 4

DIIEKTPUYECKOE TTOJIE

3apsn.  HanpsokenHoctb.  [IpOBOOHWUKM M IUDNEKTPUKH B
ANEKTPUIECKOM TIOJIe

(Dnexkmpuueckue 3apsdvl. Dnemenmaphviili 1EKMPULECKUll  3apsio.
3axon coxpanenus 3apsaoa. 3axon Kynouma. Onexmpuueckoe noie.
Hanpsascennocmos  snexmpuyueckozo noaa. Ilpunyun cynepnosuyuu
noneu. Ilpoeoonuku 6 snekmpuueckom noae. Jusnekmpuku 6
anexkmpuueckom none. Ilonapuzayus OusieKmpukos.)

HaHpH)KCHI/IC. SHCKTpOCMKOCTL. KOH,Z[CHC&TOpBI " UX IPUMCHCHUC
(HOWZ@HL!MCUZ. Paznocmsb nomeryuaos. 9K8Mn0meHl4Ma]Zbel€

no6epxHocmu. Ces3b Meofcdy HANPANCEHHOCMbIO U pA3HOCNbIO




NOMEHYUAN08 INEKMPUYECKO2O noJsi. Dnexmpoemrkocme.
Konoencamopul. Dunepeus 3apAACEHHO20 KOHOeHcamopa.
Ilpumenenue kondoencamopos)

IIpakTnyeckoe 3ansiTue

3. Pemmenue 3anau Ha 3akoH KyinoHa u pacueT OCHOBHBIX
XapaKTEPUCTHUK IEKTPUUECKOTrO NOJIS: HAIPSKEHHOCTh, Pa3HOCTb
IIOTEHIIMAJIOB.

Tema 3.2
3aKoHbBI
IOCTOSIHHOTOTOKA

Conep:xanue y4eOHOro MaTepuaja:

YCJ'IOBI/IFI, HGO6XOZII/IMI>IG IJIsI BOBHUKHOBCHUS U Hozmepxcamm
NMEKTPUYIECKOro Toka. CUaToka. DIEKTPUIECKOE COMTPOTHUBIICHHE.
3akoH

Owma AJId ydaCTKa LCIiu. Hapaﬂneanoe " MOCJICA0BATCIbHOC
COCAMHCHUC IIPOBOJHUKOB.

PaboTta W MOIIHOCTh TIOCTOSIHHOTO TOKA. TeruioBoe JEHCTBHE TOKA
3akon Jlxoyns—IJleHia. DIeKTpoaBIKYILas CUjla MICTOYHHUKA TOKA.
3akon OMa Jy1st MOJTHOM 1enn

JlabGopaTopHble padoThbI:
8. Onpenenenne 3aBUCUMOCTH CHJIBI TOKA OT HampsbkeHus. Pacuet
COIIPOTUBJICHUA IMTPOBOJHUKA.
9. IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME

M3mepenue O/]C 1 BHYTpEHHETO CONIPOTHUBIIEHUS HCTOUYHUKA TOKA

10. MccnenoBanue 3aBUCMMOCTH MOILITHOCTH JIAMITbl OT HaNpsKEHUS U
CHJIBI TOKA.

11. Usyuyenue nocneaoBaTeabHOrO U NapaieIbHOTO COETUHEHUS
ITPOBOJHHKOB.

NN DNDN

Tema 3.3
DNEKTPUUECKUNA
TOK BPa3JTUIHBIX

cpenax

Conep:xaHue y4eOHOro MaTepuaJa:

ONEeKTpUUYECKUH TOK B METaJllaX, B DJIEKTPOJIUTAX, Ta3ax, B BaKyyMe.
OnexTponus. 3akoH 35ekTponnsa dapanes. Buabl ra3oBsIx pa3psioB.
TepmoanextpoHHas »smuccus. Ilnazma. OlleKTpudeckuii TOK B
nosynpoBoHUKax. CoOCTBeHHass U MpPUMECHas MPOBOJUMOCTH. P-n
nepexos. [TonynpoBoHUKOBBIE pUOOPBHI. [Ipumenenune
MOJIYTIPOBOJITHUKOB

Tema 3.4
MaruuTtHoe 1oJjie

Conep:xanue yueOHOro MmarepuaJja:

Bekrop unaykuuu mMarauTHoro nojisi. Bzaumogeiictsue TokoB. Cuia
Awmrnepa. IIpumenenne cunsl Amnepa. MarauTHslil oTok. JlelictBue
MarHuTHOTO mods Ha JBwkyumica 3apsa.Cuna  Jlopenua.
IIpumenenne cuibl JlopeHua. MarHuTHble CBOMCTBA BEIIECTBA.
ConHeuyHasi akTUBHOCTD U €€ BIIUsSHUE Ha 3eMiTi0. MarHuTHbIe Oypu

IIpakTH4Yeckoe 3aHATHE.
4. Pemienuie 3aa4 Ha onpeienenne cuisl Ammnepa u cuiisl Jlopenna

Tema 3.5

Conep:xaHue y4eOHOro MaTepuaia:




DIeKTPOMarHuTH SIBnenue 3JIEKTPOMATrHUTHOMN WHIYKIUH. 3akoH
AAUHIYKINSL AJIEKTPOMArHUTHOMMHTYKIIVH. [IpaBuio Jlenua. Buxpesoe
anekTpudeckoe nonie. IC MHIYKIUU B JBHXKYIIMXCS MPOBOJIHHUKAX.
SIBnenune camMOoMHIYKIUH. WHIYKTUBHOCTb. OHEPrusi MarHUTHOTO
MOJIsl TOKA. DJIEKTPOMATrHUTHOE MOJIe
JlabGopaTopHble paGoThbI:
11. N3y4enue siBIeHUS 3J€KTPOMAarHUTHON MHIyKIIUH
KonTposbnas 2
padora Ne2
«DJIEKTpUYECKOE
noJje. 3aKOHbI
MOCTOSIHHOTO TOKa.
MaruuTHO€ 1oJie.
DneKTpoMarHuTHas
WHIYKITUSD)
Paznen 4. 10
Konebanus n
BOJIHBI
Conep:xanue y4eOHOro MaTepuasa:
Tema 4.1 Buibl MexaHHUECKUX KOJICOAHUI U BOJTHBI
Mexanunueckue (IF'apmonuueckue ronebanus. Ce0600nbie mexanuueckue KoaeOaHusl.
KojeOaHus U Ilpespawjenue  suepeuu  npu  Ko1eOAMENbHOM  OBUICEHUU.
BOJTHBI Mamemamuueckuti maamuux. Ipyscunnsiii masmuux. BoinyscoenHole
Mexanuueckue konebanusi. Pezonanc. I[lonepeunvie u npooonvHvle
80/1Hbl. Xapaxkmepucmuku 60JHbl. 38VK0o8ble 60Hbl. YIbmMpazeyK u
€20 npumenenue)
JlabopaTopHas pa6ora. IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE
cojepKaHue
12 Omnpenenenue 3aBUCUMOCTH TIEPHO/Ia MASITHUKA OT €T0 JUTHHEI.
Tema 4.2 Conep:xanue y4eOHOro MaTepuajia:
OnexrpoMarauTHele | CBOOO/HBIE 3JIEKTPOMarHuTHbIe Kojebanusd. [IpeBparienue sHepruu B

KOoJIe0aHUS U BOJIHEI

KoJIe0aTeIbHOM KOHTYPC. HepI/IOI[ CBO6OI[HI>IX QJICKTPUYICCKUX
KoJIcOaHMIA. cDOpMyJ'IEl TomcoHa. 3aTyxa}0mHe OJICKTPOMArHUTHBIC
KoJIeOaHHS. BBIHY)KI[GHHLIC QJICKTPHUYICCKUC KoJIeOaHMsI.

Ilepemennbii TOK. Pe3oHaHc B anexkrpuueckon nenu. ['eneparop
nepeMeHHoro Toka. Tpanchopmaropsl. [lomydenue, mnepemada u
pacrpeesneHue JIEKTPOIHEPTUH.

DJIEKTPOMAarHuTHbIE BOJIHBL. (CBONCTBA 3JIEKTPOMAarHWTHBIX BOJIH.
OTKpBITHIN

kosneOatenbHbll KOHTYp. Ombitel I'. I'epna. M3o00perenue panno
A.C. TlonoBemMm. IlonsiTHe 0 pammocBsizu. [IpuHIUTT paguOCBS3H.
IIprMeHeHne 2JIEKTPOMarHUTHBIX BOJIH

Pa3zgen 5. OnTtuka

12

Tema 5.1

Conep:xaHue y4eOHOT0 MaTepHuaJia:




[Ipupona cera

Cget u ero npupoaa. JIMH3bI U UX KIacCUPUKAIUAS

(Toueunwiti ucmounux ceema. Cxopocms pacnpocmpaneHus. ceemd.
3axkonvl ompadcenus u npenomaenus ceema. Ilpunyun [oiicenca.
Conneunvie u nyunvie 3ammenus. llonnoe ompadwcenue. Jlun3zol.
Ilocmpoenue uzobpasxcenus 6 aunzax. DPopmyia MOHKOU JUH3bL.
Veenuuenue numnser. I'naz kax onmuueckas cucmema. Onmuueckue
npubopswL.)

JlabGopaTopHble paGoThbI:
13. Onpenenenue nokasaTelis IPEeIOMIICHUS CTEKIa

Tema 5.2 Conep:xaHue y4eOHOr0 MaTepuaja:
BounHoBbIe cBolicTBa | MHTepdepeHus, Tudpakius U TUCIIEPCUs CBETA
CBETa (Uumepghepenyua  ceema. Kocepenmnocmov — ceemogvlx — nyuell.
Humepghepenyuss 6  monxkux  naewkax. Koavya  Hviomona.
HUcnonvzosanue unmepgpepenyuu 6 Hayke u mexnuxe. ugpaxyus
ceema. [upparkyusa na wenu 6 napainienvhvix ayuax. Jugpaxyuonnasn
pewemxka. Ilonapusayus nonepeunvix eonu. Illonapusayus ceema.
THonapouowl. /lucnepcus ceema. Buowvl uznyuenuii.)
Bunsl ciekTpoB 1 UX aHaU3
(Buowvr cnexmpos. Cnexmpwi ucnyckanus. Cnekmpvl NO2LOWEHUsL.
CnexkmpanvHulti  ananus. CnekmpanvHvle — Klaccol — 36€30.
Viempaguonemosoe  uznyuenue.  Ungpaxpacnoe  usiyuenue.
Peumeenosckue  nyuu. Hx npupooa u  ceoucmea. Illkana
INeKMPOMALHUMHBIX U3TYYeHULL)
KonTpoabHas padora Ne 3 «Konebanus u BOHBL. ONTHKA
Tema 5.3 JIBrKeHne co CKOpOCThIO cBeTa. [locTynarsl Teopun
CriennanpHast OTHOCHUTENILHOCTHU U CIIEACTBUS U3 HUX. (MHeapuanmuocms M0o0yis
Teopus ckopocmu ceema 8 akyyme. Inepaus nokos. Cesazb mMaccvl u dHepuu
OTHOCHTEIIBHOCTH | c80600HOU Yacmuybl. nemMenmbl peismusucmckol OUHAMUKY)
Pa3pnen 6. 6
KBanToBas

(pusuka

Tema 6.1 Conep:xanue y4eOHOr0 MaTepuajia:

KsanroBas KopmyckynsipHO-BosTHOBOH Tyanu3m. PoTo3¢p ekt u ero npuMeHeHne

OITHKa (Keanmosas cunomesa ITnanxa. Tennosoe uznyuenue. Kopnyckynsapro-
60110801 dyarusm. Domonuvl. I'unomesa oe bpoiins o 601H06bIX
ceoticmeax uacmuy. /lasnenue ceema. Xumuyeckoe oelicmaue ceema.
Onvimul [1.H. Jlebeoesa u H.U. Basunosa. @®omoaghgexm. Ypaenenue
Duinwmetina 0ns pomosppexma. Ilpumenenue pomosgpgexma)

Tema 6.2 Coaeprxanue yue0HOro MaTepHaJa:




duzuka atoma u
aTOMHOTO siApa

Pa3BuTHe B3ris10B Ha CTPOEHHUE BEIECTBA.

(Mooenu cmpoenusa amomnozo sdpa.floepnas modenb amoma.
Onvimor O. Peszepgopoa. Mooenv amoma 6odopooa no H. bopy.
Keanmosvie nocmynramor bopa. Jlazepvi. Paouoakmuenocms. 3aKoH
paouoakmugHo2o  pacnaoa.  Paouoakmueuvie  npespaujeHusl.
Cnocobvl  Habnooenus u pe2ucmpayuu  3apsdCeHHbIX Y4acmuy.
Cmpoenue amommnoeo saopa. [lepexm maccel, sHepeus ceéa3u u
YCMOUYUBOCMb AMOMHBIX s0ep.)
Snepupie  peakuuu.  SnepHas
BBIXOJ SIIEPHBIX PEAKIHil.
(Ucxkycemeennas  paduoaxkmusnocms.  [enenue msicenvix — so0ep.
Llennas soepnas peaxyus. Ynpaensemasn yenuas peaxyus. foepHulii
peakmop. Tepmosidepnvii cunme3. Ouepeusi 36e30. Illonyuenue
PAOUOaKMUBHLIX U30MONO8 U Ux npumeHenue. buonocuueckoe
Oeticmeue

PAOUOAKMUBHBIX U3LYHeHUU. DieMenmapHvle Yacmuybl)

DHEpPreTHKa.  DHEPreTHUYECKUN

Paznen 7. 6
Ctpoenue
Bcenennoit
Tema 7.1 Conep:xanue y4eOHOro MaTepuaja: 2
Crpoenue Connednoit| Connednast CUCTEMa: TUIAHETHI M MaJIbIe Tena, cucrema 3emisi—JlyHa
CHUCTEMBI
Tema 7.2 Conep:xanue y4eOHOro MaTepuasa:
Dpommonus Beenennoii | Ctpoenue u sBosmtonust Conunia u 38831. Kinaccudukarus 38€311. 3BE3/1b1
Y UCTOYHUKHU MX dHepruu. ['amaktuka. CoBpeMEHHBIC MTPEACTABICHUS O
CTPOEHUH U 3BOJIIOLMU Beenennou
JlabopaTopublie padoThbI: 2
W3ydeHne kapThl 3B€3THOTO HEOA CEBEPHOTO MOTYIIAPHS
Oo6mee 88

KOJIMYeCTBO YaCOB
1o mporpamMme

3. YCJIOBUSA PEAJINZALUU ITPOT'PAMMBI TNCHUITJIINHBI

3.1. MaTepuaJbHO — TEXHHYECKOE ofecneyeHne
Peanmzanus auciuminHbl TpeOyeT HaTMuus y4eOHOro KaOMHeTa.

OO6opynoBanue ydeOHOTOo KaOuHeTa: pabodme MecTa CTYJIEHTOB, pabouee MECTO MpPEerojaBaTels,

JOCKa, DKpaH.

TexHuueckue cpefcTBa 00y4eHHsI: KOMITbIOTEPHI ¢ BbIXOAOM B IHTEpHET, MyIbTUMETUHHBIH

MIPOEKTOP, CUCTEMA IUCTAHIMOHHOTO 00yueHuss MOYC
3.2. UudopmanuonHoe odecriedeHne 00yueHust

HepequL PCKOMCHAYCMBIX y‘-IC6HBIX I/I3)13.HI/II71, I/IHTepHCT-pecprOB, JIOTIOTHUTEIIFHOMN JIMTCPATYPBI

1. Mskumes I'. 4., byxosueB b. b., Corckuiit H. H. ®u3uka 10 knacc. — M.: [Ipocsenienue,
2020.

2. Mskumes I'. §I. @uzuka 11 xkmacc. — M.: IIpocsemenue, 2020.

3. PoivkeBuu A. II., PeimkeBuu I1. A. COopuuk 3amad no ¢usuke. — M.: IIpocBemienue,
2020.

4. Camoitnenko II.U., Cepreer A.B. ®usuka (a1 HETEXHHUYECKHUX CIEIHATbHOCTEN):

OcHOBHBIE UCTOYHHUKHU:

yueOHUuK. — M.: HpOCBemeHHe 2020.




5. Cawmoiinenko I1.U1., CepreeB A.B. COopHUK 3a1a4y ¥ BOIpOCH Mo (u3uke: yded.mocobdue.
— M.: IIpocBemenue, 2021.

JlonoiHUTeIbHbIE pecypehl:
1. KXnanos JI. C., XKnanos I'. JI. ®usuka ans cpegHux crenuaIbHBIX YUeOHBIX 3aBeeHU. — M.:

Anbsuc, 2020,
2. I'manxoBa P. A., Kocopykos A. Jl. 3anauu u Bonpocs! no ¢pusuke. — M.: @uzmariut, 2020.

Hnmepnem-pecypcol:
1. Dnexrponnslii pecypc «EquHoe OKHO JoCTyna K 00pa3oBaTeIbHBIM

pecypcam». dopma gocryma: http://window.edu.ru

2. DnektpoHHbIN pecypc «DenepanbHblil HEeHTP HHPOPMAIHOHHO-
oOpa3oBareiabHBIX pecypcoBy. @opma moctyma: http://fcior.edu.ru

3. Enumnas xosutekius udpoBsix oOpa3oBaTeabHbIX pecypcos: http://sch.ool-
collection.edu.ru/

4, Karanor yueOHMKOB, 000pYI0BaHHUS, JIEKTPOHHBIX PECYPCOB:
http://ndce.edu.ru

5. http://www.bookomania.ru/unhebniki-i-posobij

KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS YUEEHOU JUCIIUTUIVHEI
KoHTposb 1 onieHKa pe3yinbTaToOB OCBOCHHUSI TUCLHUILINHBI OCYIIECTBIISIETCS IPETIOIaBATENIEM B
nporiecce MPoBeICHHsI MPAKTUYECKUX 3aHATHI, TECTUPOBAHHUS, a TAKXKe BBIMOJIHEHUS 00Yy4alOUMMHUCS
VMHJIMBUTYQJIbHBIX CAMOCTOSITENIbHBIX 3aJaHUM.


http://window.edu.ru/
http://fcior.edu.ru/
http://ndce.edu.ru/
http://www.bookomania.ru/unhebniki-i-posobij

Pe3ynbrarel 00yueHus
(OCBOGHHbBIE YMEHUSI, YCBOCHHBIC 3HAHUS)

DOopMBI U METOBI
KOHTPOJISL U OLICHKHU
pe3yIbTaTOB OOYUYCHHS

B pe3ynbraTe ocBoeHHs y4eOHOM TUCHUIUIMHBI 00yJarouics
JIOJKEH YMETh:

1. OnuceiBaTh U 0OBACHATD q)I/ISI/I‘IeCKI/Ie SIBJICHHUS U CBOMCTBA
TCI:
JABHXCHHUC HEOCCHBIX TEI U HNCKYCCTBCHHBIX CITYTHUKOB 36MHI/I;

CBOICTBa ra3oB, KUJKOCTEW U TBEPABIX TEJ; AIEKTPOMArHUTHYIO
WHIYKIMIO0, PaCIpOCTpaHEHUE DJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBHIE
CBOMCTBA CBETA;
dboTodpdekr.

2. Otnuyarh TUMOTE3bI OT HAYYHBIX TEOPHIA.
3. Jlenath BBIBOJIBI HA OCHOBE IKCIICPUMEHTAJIbHBIX TAHHBIX.
4. IlpuBoauTH TpPHUMEPHI, IOKA3BIBAIOIINE, YTO HAOIIOJICHUS |

HN3JIY4YCHUC MW TIOTJIOICHHUE CBCTA AaTOMOM;

SKCIICPUMCHT ABJIAIOTCA OCHOBOM JJIs1  BBIABHMOKCHHA THUIIOTE3 H

Teopnﬁ, IMMO3BOJIAIOT HOPOBCPUTH  HCTHUHHOCTHL  TCOPCTUUCCKHX

BBIBOOB, (1)I/I3I/I‘-IGCKa$I TCOpHUA JacT BO3MOXXHOCTb

OOBSACHATBU3BECTHBIE SIBICHUS MPUPOABI W HayyHble (aKTBhI,
IIPEICKA3bIBATh CIIE€ HEU3BECTHBIC SBICHU.

5. IlpuBomuTh  mpUMEpPH  MPAKTUYECKOTO  MCIOJIb30BaHMS
¢bu3nuecKkux 3HaAHMM: TEPMOJMHAMUKHA U

SJICKTPOAUHAMHUKNU B Pa3JINYHBIX BUOB

3aKOHOB MCXaHHUKH,
OHCEPI'CTUKE;
SJICKTPOMArHuTHBIX

W3IIy4eHUN I paguo u

TEJIEeKOMMYHUKAllMH, KBAHTOBOM (U3MKM B CO3JAAHUU SIEPHOM

pa3BUTHS

SHEPICTUKU, JIa3CPOB.

6. BocrnpuHumaTh W HAa  OCHOBE  IIOJIyYEHHBIX  3HAHUU
UHPOPMALIMIO, COJEpXKaIIylocs B
coobuiennsax CMU, MHtepHeTe, HayYHO-TIONMYJISIPHBIX CTAThAX.

7. IIpUMEHATH NOJy4YEHHBIE 3HAHUS IS PEIICHUA3a0ay.

8. Ompenenarpy xapakTep (GHU3MYECKOro Ipolecca Mo rpaduky,
tabnuie, popmyre.

9. U3mepsartp psa QU3NUECKUX BEITUYHH, TPEACTABISISI Pe3yIbTaThl

CaMOCTOATCIIbHO OICHUBATD.

MU3MEPEHHM C Y4ETOMHUX OTPEIIHOCTEM.

10. Hcnonp3oBaTh NpuOOpETEHHbIE 3HAHWA M yMEHUA B
MPAKTUYECKOM  AESITETbHOCTH W TIOBCEJHEBHOM  KU3HMIUISA
obecrieueHUs1 OE30MaCHOCTH KU3HEAEATEILHOCTU B IPOLECCe
MCIIOJIb30BaHUs TPAHCIIOPTHBIX CPEICTB,
OBITOBBIXAJIEKTPOIIPUOOPOB, CPEICTB PAIHO- u

TCHCKOMMYHHK&HHOHHOﬁ CBA3H, OIICHKHU BJIMAHWUA Ha OpTraHu3M

YEJIOBEKa U IPYTHE  OPTaHU3MBI3arpsi3HEHUs OKPYKAOLIEH Cpe/ibl.

1. BXogHo#i KOHTpPOJIb
3HaHUH  OOyYaIOIUXCS
32 Kypc  OCHOBHOTO
o611ero oOpa3oBaHUs
npeaMeTa ¢busukwy;
BBISIBIICHUE MOTHBAIIUU
K U3y4CHHIO

TUCIUTUTHHBL «Du3nka»
2. Texkymuit KOHTPOJb
B opme:

TecTtupoBanue
cpe3a 3HaHHH [0 TeMam
pa3zesaoB AUCIUILTUHEL.
3amuTra HpaKTHYECKUX

pador.

- IlpoBepka nmomamHUX
pador.

- IlpoBepka oruera mno
IIPOJIETIaHHOMN
BHEAYJUTOPHOMN
CaMOCTOSITEJIBHOU
pabore.

3. PyOexHblil KOHTPOJIb B
dbopme sK3aMeHa.




