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1. HOSICHUTEJIBHAS 3AIIUCKA YYEBHOTI'O ITPEJIMETA
O/1.11 ®usuka

1.1 Ob6sacTh NpUMeHeHHs TPOrPAMMBI
Pabowas mnporpamma yuyeOHOro mpeaMeTa  SBISIETCS YaCThIO IPOTPAaMMBI  MOJITOTOBKH

KBATH(UIIMPOBAHHBIX pabounx u ciyxamux 1o npodeccun CIIO 43.01.09 IloBap, koHauTep,
ykpynHenHas rpynna 43.00.00 CepBuc u Typuszm

1.2 Mecro npeamera B CTPYKTYpe OCHOBHOH mnpodeccMOHAJbLHOH 00pa3oBaTeJbHOI
NMPOrpaMmbi:

[Ipenmer oTHOCHUTCS K 0011€00pa30BaTEIbHOMY LHUKIY y4€OHOIO IJlaHa MO CIeUaTbHOCTH U
ABJISIETCS 001Ie00pa30BaTENbHON AUCIIUTUIMHON

Lenu u 3aga4n npeaMera — TpefOBAHUSA K pPe3yJIbTaTaM OCBOEHMS MpeaMeTa:

Cognepkanue mporpamMMbl  00111€00pa30oBaTEIBLHON MpeameTa ®dusnka HaMpaBJICHO Ha
JOCTHKEHHUE CICAYIOUINX LEIei:

dbopMupoBaHHe Yy OOyYaIONUXCS YBEPEHHOCTH B IICHHOCTH OOpa3oBaHUWs, 3HAYUMOCTH
buznyecKkux  3HAHUU NI COBPEMEHHOTO  KBAIU(DHUIIMPOBAHHOTO  CIELHUATUCTa  MPHU
OCYILECTBIICHUH €ro MPO(eCcCHOHATBHOMN e TETbHOCTH,

OBJIaJIcHUE crienu(UUEcKoil cucTeMoi (pU3NUIeCKUX MOHATUN, TEPMUHOJIOTUEN I CUMBOJIHKOI;
OCBOCHHE OCHOBHBIX (DU3NYECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIaJICHUE OCHOBHBIMH METOJAMHU HAYYHOT'O MO3HAHUS MPHUPOJBI, UCIOIb3yeMbIMH B (pHU3UKe
(HabmoieHre, ONMCaHne, U3MEPEHNE, BBIIBIDKEHIE THITOTE3, TPOBEICHUE IKCIIEPUMEHTA);
OBJIaJICHUE YMEHHUSMHU 00pabaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBSCHATh IOTYYCHHbBIE
pe3yabTaThl, YCTAaHABIMBATH 3aBUCHMOCTH MEXIY (PM3MUECKUMH BEJTMUYMHAMH B HAOIIOaEMOM
SIBIICHUH, JIeJIaTh BHIBOJIBI;

¢dbopmMupoBaHUEe YMEHHS pemarh (GU3NIECKHEe 3a7a9l pa3HBIX YPOBHEH CII0KHOCTH;

pa3sBUTHE IO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAJIBHBIX M TBOPYECKUX CHOCOOHOCTEH B
nporecce MPUOOPETeHNs 3HAHHWIA C WCIOJIB30BAHUEM PAa3IMYHBIX WCTOYHUKOB WH(POPMAIUU H
COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH; yMeHHH ¢GopMynupoBaTh U OOOCHOBHIBATh
COOCTBEHHYIO TIO3UIMIO MO0 OTHOIICHHUIO K (pr3mueckoil WHpOpMaNnH, TOITy9aeMol U3 pa3HBIX
UCTOYHUKOB,;

BOCITUTAHWE YYBCTBA TOPJOCTH 3a POCCHHCKYIO ¢u3ndeckyro Hayky. OcBoenue kypca O[]
«Pu3nKka» MpeanoaraeT peeHne CIeayoImX 3a1ay:

npuoOpereHue 3HaHUH O (yHAAMEHTaNbHBIX (U3MUECKHUX 3aKOHAaX, JIeXalluX B OCHOBE
COBPEMEHHOM (PU3MUECKOW KapTHHBI MHpA, MPUHIMIIOB ACUCTBUS TEXHHUUYECKUX YCTPOWCTB U
MIPOM3BOJICTBEHHBIX MIPOIIECCOB, O HAaNOO0JIee BAXKHBIX OTKPBITUSAX B 00J1aCTH (PU3HKH, OKAa3aBIITUX
oTpeieNolee BIUSHIE HAa pa3BUTHE TEXHUKU U TEXHOJIOTUH;

NOHMMaHKue (HM3UYECKON CYIIHOCTH SIBJICHWH, MPOSBISIONIMXCS B paMKaxX MPOU3BOICTBEHHOMN
JeSITebHOCTH;

OCBOCHHE CITOCOOOB HCIOJB30BaHUS (PH3MUECKUX 3HAHWW U pEIICHUS NPAKTUYECKUX |
npoeCcCHOHATBHBIX  3a/a4, OOBSCHEHMS SIBICHUH NPUPOABI, TMPOU3BOJCTBEHHBIX U
TEXHOJIOTHYECKUX TPOIIECCOB, MPHUHIIMIIOB JEHCTBUS TEXHUYECKHX MPHOOPOB M YCTPOKCTB,
oOecrieyeHns O€30MAaCHOCTH MTPOU3BOICTBA U OXPAHBI TPUPO/IBI;

dbopMHUpOBaHHE YMEHUW pemiaTh y4eOHO-TIPAaKTHYECKUE 3a1add (PU3UUYECKOTO COJEpKaHUS C
y4€TOM NpodecCHOoHANTbHON HalpaBICHHOCTH;

MpUOOpPETEHNUE ONbITA MO3HAHUS U CAMOIIO3HAHUS; YMEHUN CTaBUTh 33J]a4l U peliaTh IpoOieMbl
¢ yuétoM npodeccHOHATBLHON HAaNpaBJIEHHOCTH;



(dopmMHpoBaHHE YMEHUH MCKaTh, aHAJTU3UPOBATh U 00padaThiBaTh (HPU3UUECKYI0O WH(POPMAILIHIO C
y4€TOM NpodeccuoHaNbHOM HalPaBIEHHOCTH;

NOJArOTOBKA  OOyYalImUXcs K  YCIEUIHOMY  OCBOCHHIO  JUCHUIUIMH W MOAyJel
npoeCCHOHATBHOIO IMKJIA: (OPMUPOBAHME Yy HUX YMEHUH M ONbITa JESATEIbHOCTH,
XapaKTePHBIX IS Mpodeccrii / JOHKHOCTEH CITy)KalluX WU CHEIUaTbHOCTEH, TOTy4yaeMbIX B
npodecCHOHATIBHBIX 00Pa30BaTENIbHBIX OPraHU3alHsIX;

HOArOTOBKa K (popMupoBaHMio  OOHMIMX  KOMIETEHIMH  Oyaymero  Coernuasucra:
camMo00pa30BaHMsl, KOMMYHUKAIUK, COTPYAHMYECTBA, MPUHATHS PELICHUM B CTaHJApTHOW M
HECTAaHAAPTHOM  CUTyallMsIX, MPOCKTHPOBAHUS, TMPOBEACHUSA (PHU3MUECKUX  H3MEPEHHIA,
3¢ ¢dexTUBHOrO M  0€30MacCHOr0 MCIOJIb30BAaHMs Pa3IMYHbIX TEXHUYECKUX YCTPOMCTB,
COOJTIOZICHHMSI PABUJI OXPaHBI TPYAA MPHU padoTe ¢ PU3NISCKUMU PUOOpaMU B 000PYIOBAHUEM.
Oco6eHHOCTh (POPMUPOBAHUS COBOKYIHOCTHU 3aJiad M3y4deHUs (PU3MKHM A1 CUCTEMbI CPEAHEro
NpoeCCHOHAIBHOTO ~ O0pa30BaHMsI ~ 3aKJIIOYAaeTcsi B~ HEOOXOIMMOCTH  pealHn3aluu
npoecCHOHATBLHONM HANpPaBICHHOCTH pellaeMblX 3agad, yduéra ocoOeHHOoCTel cdepsl
JeSITEIbBHOCTH OyIyILUX CIIELUATUCTOB.

B pe3ynbrate ocBoeHus npeaMera 00ydyaroIIMNACS T0JIKEH 3HAMDb.

CMBICII TIOHATUHN: (PU3NYECKOE SBICHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aMMO/ICHCTBHE,
3JIEKTPOMArHuTHOE 10J1€e, BOJIHA, (POTOH, aTOM, AaTOMHOE ]P0, HOHU3UPYIOLINE U3TyYCHUS;
CMBICT (U3NYECKUX BEJIHYMH: CKOPOCTh, YCKOpEHHE, Macca, Ccuja, HMILyJbC, pabora,
MEXaHU4YecKasi JHEpPIus, BHYTPEHHsAA OHHeprus, aOCOJIOTHAs TeMIlepaTypa, CpexHss
KMHETUYECKasi JHEPIHs YaCTHIL] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN AIEKTPUUECKUI
3apsz;

CMBICT (PU3MYECKMX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHPHOTO TATOTEHUS, COXPAaHEHUS
DHEPrUH, UMITYJIbCA U MIEKTPUUECKOTO 3apsia, TEPMOAMHAMMKY, JIEKTPOMAarHUTHON MHAYKLUH,
doTtorpdexra;

BKJIa/l POCCUHCKUX U 3apyO€XHBIX YYEHBIX, OKa3aBIIMX HaumOOJbllee BIMSHUE Ha pa3BUTHE
buzuky;

B pe3ynbrate ocBoeHUs npeaMeTa 00ydyaroMIMNCS TOJIKEH yMemsb:

IPOBOAMTH HAOJIO/IEHUS, JIAHUPOBATh U BBINIOJIHATH AKCIEPUMEHTHI, BBIABUTAaTh TUIIOTE3bl U
CTPOUTH MOJEIIH,

IPUMEHSTh TMOJY4YEHHbIE 3HaHUSA MO (U3MKE I OOBACHEHUS Pa3HOOOpPa3HBIX (UINYECKUX
SBJICHUA W CBOWCTB BEILECTB; MPAKTUYECKU HCMOIb30BaTh (U3NYECKUE 3HAHUS, OLIEHUBATb
JIOCTOBEPHOCTh €CTECTBEHHOHAYyYHOW HMH(OpMAIMK; UCHOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U
YMEHUS JUIsl pellIeHUs MPaKTUYEeCKUX 3a/1a4 MOBCEIHEBHOM KU3HU, oOecriedeHns 6e30MacHOCTH
COOCTBEHHOM >KM3HM, PAllMOHATIHLHOTO MPUPOJOINOJIB30BAHUSI M OXPAHbI OKPY)KAIOIIEH Cpebl.
OTUCHIBATh U OOBICHATH (PU3UUECKUE SBICHUS U CBOMCTBA TeJ: CBOMCTBA ra3oB, KUAKOCTEH U
TBEPABIX TEJ; AJIEKTPOMArHUTHYIO WHAYKIIHMIO, PACIpOCTPAaHEHHE HIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOWCTBA CBETA; M3JIY4YEHUE U IOTJIOIICHUE CBeTa aToMOM; (OTOd(P(EKT; OTarYaTh
TUIOTE3bl OT HAy4YHBIX TEOPHii; JeNaTh BBIBOJALI HAa OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX;
NPUBONUTE NMPHUMEPHI, MMOKA3bIBAIOIINE, YTO: HAOMIOACHUS M IKCHEPUMEHT SIBISAIOTCS OCHOBOM
JUISL BBIIBW)KEHUSI TUIOTE3 M TEOPHid, IMO3BOJSIOT MPOBEPUTh HCTUHHOCTH TEOPETHUYECKHUX
BBIBOJIOB; (pU3MUECKasi TEOPHs AT BO3MOXKHOCTh OOBSICHATH M3BECTHBIC SIBICHUS MPUPOIBI U
HayyHble (DaKThI, IPEACKA3bIBATh €11I€ HEU3BECTHBIE SBIICHMUS;

IOPUBOAUTH NMPUMEPHI MIPAKTUYECKOTO UCTIONB30BaHUS (PU3UUECKUX 3HAHHA: 3aKOHOB MEXAaHUKH,
TEPMOJMHAMMKHN U DJIEKTPOAMHAMUKU B SHEPreTHKE; Pa3IMYHBIX BUJOB 3JIEKTPOMArHUTHBIX
U3IY4YCHUH U1 pa3sBUTHA PAAU0 M TEICKOMMYHHKAIMH, KBAaHTOBOM (M3WKU B CO3JaHHUU
AICPHOW DSHEPreTHKH, JIa3epoB; BOCIHPUHUMATH M HA OCHOBE IIOJYYEHHBIX 3HAHHUU
CaMOCTOSITENIFHO OILEHMBATh WH(pOpMaIHNIO, conepxairyiocs B coobmenusx CMU, Nnrtepuere,
Hay4YHO- MOIYJIAPHBIX CTaThsX.



MPUMEHSTh TOJTYYCHHBIE 3HaHUS JUIsl pelieHus] (U3MYECKUX 3a7ad; ONpPENeNsaTh XapakTep
dbusudeckoro mpoiecca mo rpaduky, Tabmauue, hopmysne*;u3mMepaTh pAl GU3MIECKUX BEIHYWH,
MIPEJICTABIISIS PE3YJIbTAThl H3MEPEHUN C YIETOM UX MOTPEIIHOCTEH.
Tpebosanusn K naanupyemvim pe3yibmamam

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DHU3MKa» JOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxknaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh  TPAKIAHCKOW TO3UIMU  OOYYaromIerocs KaKk aKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B WHTEpECcax TPakJaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUHM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUMCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi SCTETUKY HAYYHOT'O TBOPYECTBA, MIPUCYILIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

HHTEpeC K pa3uuHbiM chepaM NPoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
po(ecCHu M pean30BbIBATH COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa3oBaHUIO M caM0o00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh JIKOJIOTHYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYLIECTBJIEHUE JIEWCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS
1eNeld yCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIupeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HaHHE IIEHHOCTU HAYYHOU NIEeATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.



METANPEAMETHBLIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jlornyeckue AecTBUA:

CaMOCTOSITeNIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [TAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTHBOPEUHS B PACCMATPUBACMBIX (PU3NUYCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHallM3a UMEIOIIMXCS MaTepHaIbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE DPE3YJILTATOB LENSM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBIIOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBareibckme 1eiCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHSIMH U METoJaMH (PU3UYEeCcKOU
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKOM M MPOEKTHON AESITeTbHOCTH B 00NacTu
($u3KKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB pELIeHMs 3aa4
buznyecKoro coaepxKaHus, NPUMEHEHHUIO Pa3IMYHBIX METOA0B MMO3HAHUS;

BJIAJIETh BHUJIAMHU JIE€ATEIBHOCTH IO IMOJYYEHHIO HOBOT'O 3HAHHUS, €r0 HHTEPIPETALNH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/JaHUU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJIU3UpOBaTh 3aJady, BbIABUTATh
TUNOTe3y €€ pelleHMs, HaXOOUTh AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJIECHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

QHAIN3UPOBATh TOJYYEHHBbIE B XOJ€ pEUIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a/J]aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 001aCTh KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TONYCKAIOIINE albTepHATUBHBIEC PELLICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJy4YeHUS MHOpManuu (GU3NYECKOTO COJIEp’KaHUs U3 HCTOUYHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAITUN PA3TUIHBIX BUAOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJTh30BaTh CpE/CTBA HWH()OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

co3laBaTh TEKCThl (U3NYECKOTO COACpkaHHS B pa3lIWyHbIX Qopmarax ¢ Yy4ETOM
Ha3HaueHUs MHPOPMALMU U LEJIEBOM ayauTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEACTABJICHUS U BU3YaIU3ALINH.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHL;



pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOUKY 3pPEHHUSI C HCIOJb30BAHHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UJ€Ha KOJUIEKTHBA,

NPUHUMATh LEIH COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBAaTH M KOOPJIWHUPOBATH
JEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpElesATh POJIM C YUYETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HMJEU C TMO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3UKH U
ACTPOHOMUH, BBISIBISTH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPaKTUYecKo paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHWIO W TMPOSBICHUIO JPYAMIMU B o00mactTu (U3HUKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeWCTBUN
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;

UCIIONIb30BaTh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHUKEHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJIOCTATKH M IOCTOMHCTRBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;

MPU3HABaTh CBOE MPABO W MPaBO JAPYTUX HA OIMIUOKH.

B npotiecce qocTrxkeHHsI TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE ISt
YPOBHsI CpefHEro oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJIETh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON CEphI, OBITh YBEPEHHBIM B ce0€;

caMOperyJIupoOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HAMOIHUOHATHHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIIOYAIONICH CTpEMJICHHE K JOCTHXKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

OMMATHH, BKIIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLHMOHAIBHOE COCTOSIHHE ApPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;



COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU

JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.
INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHus npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aThb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTWMM, B NPAKTUYECKOU
JEATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJENeW: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACAIBHBIM ra3, MoJenu
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIN JJIEKTPUYECKUU 3aps]l IIPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSCHATH WX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSMOJIMHEMHOE MABM)KEHHE, CBOOOJHOE IaJeHUE Tedl,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU
(oXJ1aKJIeHNUN ), TEIJIOBOE paBHOBECHE, HCIapeHNe, KOHACH CAIHs, TUIaBJICHNE, KPUCTAJUIN3 AN,
KHMIICHUE, BIAXKHOCTh BO3/YyXa, IOBBINICHUE IABJICHUSA a3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEXKIYy IapamMeTpaMH COCTOSHMs raza B H30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHUYECKOE JBUKECHUE, MCIIOJIb3Ys (PU3NUYECKHUE BEIUYHMHBI: KOOpAMHATA,
IIyTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJA, UMITYJIbC Tela, KHHETHYeCKast
SHEprus, NOTEHIMalIbHAs JSHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (PU3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO BEIUYHHY
C ApYTMMH BEIMYHHAMM;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJB3YS
¢usznueckue BEIMYMHBL: JaBJIEHUWE Ta3a, TEeMIlepaTypa, CpEAHssl KHUHETHYeCKas DSHEprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBaIpaTH4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSSI AHEprus, padora rasza, Kod(p(UIMEHT I0JIE3HOIO JIEHCTBUS TEIIOBOTO
JIBUTATENISA; IPU ONMHUCAHUM MTPABUIILHO TPAKTOBATh (PU3NYECKHI CMBICI HCIOIb3YEMbIX BEIUYHH,
UX O0O0O3HAYEHWS M EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NUYECKYIO
BEJIMYMHY C APYTMUMH BETUYUHAM;

ONMUCHIBaTh M3YYEHHBIE SJIEKTPUYECKHE CBOKCTBA BEIIECTBA M DJIEKTPUUYECKHE SBIICHHS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HaIpsDKEHHOCTh  MMOJISA, TOTEHLIHAN, pPa3HOCTh IOTEHUWANOB; IPH ONHMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl M SBJICHUS, MCIONB3Ys (DU3MUYECKHe 3aKOHBI U
NPUHIMIBL: 3aKOH BcemMupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPHIO CTPOEHHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOW DHEPIUM TEILUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI I10 HCCICAOBAHUIO (PU3MUECKUX SBICHUH U TPOLIECCOB C
UCMOJNBb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (OpPMYIHPOBATH



npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PU3UUECKUX BEJIWYHMH, NPH 3TOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M HCIOJIb30BaTh H3BECTHBIE METOIbl OLICHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXIY (QHU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DHKCHpPOBAaTh pE3yNbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJbTaTaM HUCCIIEIOBAHUS;

coOnrofarh mpaBuiaa O€30IacHOr0 TpyAa MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEIbCKOM ¥  IMPOEKTHOW JAEATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MUYECKOW MOJIENbI0, HCIIONb3Ys
dbuznyeckue 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BEIHMUNHBI,

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUUBYIO IEMOYKY
paccyXIeHUM ¢ ONOPOi Ha N3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHMUS,

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPHPETAIMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

NPUBOJIUTH TPUMEPHI BKJIJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(QHU3UKOB B Pa3BHTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUYECKUE 3HAHUSA TO0 (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIIaHUPOBaTh paboTy
TPYIIBI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHHOCTH B
HECTAHJIAPTHBIX CUTYallUsIX, aIeKBAaTHO OIIEHHWBATh BKJIAJ Ka)JOTO M3 YYACTHHKOB TPYIIIHI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IPAKTUYECKON
JeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHHIBI TIPUMEHEHUS W3YYEHHBIX (U3NYECKHX MOJENCH: TOYSUHBIN
AIIEKTPUYECKUI 3apsij, Jyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETTh ATOMHOTO sI/Ipa MPH PEIICHUN (PU3UIECKUX 3a]1a9;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTpUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JAEWUCTBUS TOKa, B3aMMOJAEHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJISi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKeHHeE,
npejomiieHue, wuHTepdepeHus, Iuppaknus W TOJSApU3alUs CBeTa, JUCIEPCUs CBeTa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHAs! U MCKYCCTBEHHAs PaIiOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEILECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
JNEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIIEKTPUUYECKUHM 3apsij, cujla TOKa, BIIEKTPHUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIHAIIOB, 3JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJisi, cwia Ammnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUSl JIEKTPUUYECKOTO0 M MAarHWTHOTO MOJIEH, TMEepUoJa W 4YacToTa KoyieOaHui B



K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOLIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS W EIMHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUUMHY C APYTUMHU BEIMUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLIECCHI, HUCHONB3YS (PU3HMUECKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIynbc (OTOHA, TMEPHOJ IMOJIypaclaja, SHEPTHs CBSA3M aTOMHBIX SAEp, NPHU ONUCAHHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUUHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHBlI IIOCJIENOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIUH, 3aKOH
MPSIMOJIMHEMHOTO PacupOCTpaHEHUsl CBETA, 3aKOHbI OTPAKEHHSI CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpAaHEHHUsI MMIYJbCa, 3aKOH COXPAHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4McJia, MOCTyJlaThl bopa, 3aKOH paguOAaKTUBHOIO pachaja, MNpu ITOM pa3iuydarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUA (TPaHMIIBI,
00acTi) IPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMHM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKaJIOM, TOHKOW JTMH301;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh MpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKux BENMWYMH B BHAE TaOMUI] M TrpaduKoB, [elaTh BBIBOABI MO pe3yabTaTaMm
UCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJAa NpPU MPOBEIECHHM HCCIEAOBAaHHM B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENLCKOM M  TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOrO 000PYAOBaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIOJIb3YS
¢du3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIuWMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUHMBYIO ILIETIOYKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OpMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMAIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOTO MCIIOJIb30BAaHUS B IOBCETHEBHOMN JKHU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIONIb30BAaTh TEOPETHUYECKUE 3HAHHUS MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHS 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, IUIAaHUPOBATh PpaboTy
TPYMNIbI, palMOHAIBHO paclpeneiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 YYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

BrimyckHuK, OCBOMBIIMI 00pa30BaTElbHYIO MpOrpamMMmy, MOOJDKEH 00JafaTh CIEAYIOIIMMU
obmumu komneteHusamu (nanee - OK):

OK O0l. Broibupare cmocoObl pemieHHss 3agad  OPOPECCHOHATBHOW  JEATEIBHOCTH,
IPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. OcymecTBisiTh NMOUCK, aHAJIM3 W HHTEPIPETANUI0 MHPOPMALUHN, HEOOXOIUMOU s
BBINOJIHEHUS 3a]1a4 IPOPEeCCUOHATIBHOMN 1€ TEIbHOCTH.

OK 03. IlmanupoBaTh M pealTH30BBIBATH COOCTBEHHOE NPOPECCHOHATBHOE W JHMYHOCTHOE
pa3BUTHE.

OK 04. PabGorate B KOJUIEKTHBE W KOMaH[e, 3()(HEKTUBHO B3aMMOACHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTAMHU.

OK 05. OcymiecTBisTh YCTHYIO U NUCBMEHHYIO KOMMYHHUKAIUIO HA FOCYJIapCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEH COLUANIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IlposiBnsAiTE TpakIaHCKO-TIATPUOTHYECKYIO TO3MIIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJMLMOHHBIX OOIIEYEIOBEYECKUX LIEHHOCTEH, MPUMEHSTh CTaHAAPThHI
AHTUKOPPYIMILHUOHHOIO MOBEIECHUS.

OK 07. CozelicTBOBaTh COXpAaHEHHIO OKPYKAIOLIEH Cpefbl, pecypcocOepexeHnIo, 3PPeKTUBHO
JIECTBOBATh B UYPE3BBIYANHBIX CUTYALHSIX.

OK 08. Hcnonb3oBaTh cpeacTBa (pU3MUECKOW KyNbTYphl Ui COXPAHEHUS U YKpEIUICHUs
310pOBbsS B TIpollecCe MPO(PECCHOHAIBHON JEATENbHOCTH M MOJAJIEPKaHUS HE0O0XOAMMOIo
ypOBHsI (pU3MUECKON TOATOTOBIEHHOCTH.

OK 09. Ucnonbs3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTUH B MPOPECCUOHATBHOMN J€ATEIbHOCTH.

OK 10. Ilomp3oBarbess MpoecCHOHANBHOW JOKYMEHTAllMel Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

OK 11. Hcnonw3oBaTh 3HaHHMA 1O  (UHAHCOBOM  IPaMOTHOCTH,  IUIAHUPOBATH
MPEANPUHUMATENIbCKYIO ACSITEIIBHOCTh B MPO(decCUuoHaIbHOM cdepe.



2. CTPYKTYPA U COAEPXKAHUE YYEBHOI'O ITIPEIMETA
2.1. O0beM y4eOHO HATPY3KHU M BUbI Y4eOHOH padoThI

Bupa yueOHoii padoThl Koauuecmeo
uacoe
O0bém o0pa3oBaTeIbHOI HATPY3KH 92
Bcero 3ansaTuii 92
Teopernueckoe oOyueHHE 31
JlaGopaTopHbIe U TIPAKTHYECKHUE 3aHITHS 60
B ToM uucine
KonrtponbHbie paboThI 6
IMpodecconaILHO-OpHEHTHPOBAHHOE coJep:KaHue (comep:xanue 14

MPHUKJIATHOT0 MOAYJISI)

Pemenue 3amau ¢ HpO(I)eCCHOHaHLHOﬁ HaIIpaBJICHHOCTBIO

@opMBbI NPOMEKYTOUHOM aTTecTANM AP PepeHIUPOBAHHDBIN 3a4eT 1




2.2. TemaTu4yecKui IJIaH U coAep:kanue ydyeOHoro npeamera O/ 11. Pusuka

dopmupyeMm | YpoBeHb
ble o0uue OCBOCHH
Oo0bem, akaa. 4/ B TOM U 1
HaumeHoBaHue Coaeprxanue yueOHOro MaTepuaa U (popMbl OpraHu3al UM yucJie B popme npodeccuon
pa3aenoB U TeM AeATeJbHOCTH 00yYal0IMuXCs NMPaKTHYeCKOH aJlbHbIE
MOATOTOBKH, aKaJ 4 KOMIIeTeHI!
"
1 2 3 4
Beenenue
Hayunbliii MeTOx 1 dumsuka — Hayka o mpupone. Hayunple MmeTOnBI 1
MO3HAHHS MPUPOABI MMO3HAHMSI OKPYXKAIOIIero Mupa. Polb sKCniepuMeHTa U TEOpUH B
mpoliecce MO3HaHUs MPUPOJIbI. DKCIIEPUMEHT B (PU3MKE.
MogenupoBanue (U3NYECKUX SIBICHUH W IPOIECCOB.
Hayunsle runotessl. dusndeckue 3aKOHBI W TeopHH. ['paHUIBI 1
MPUMEHUMOCTH (U3MYECKHUX 3aKOHOB. [[pUHIINT COOTBETCTBUSL.
Pome m mecto ¢u3nmku B (QOpPMHPOBAHHH COBPEMEHHOW
Hay4YHOW KapTHHBI MHPA, B TPAKTHYECKOH JIEATENILHOCTH JIIOJIEH.
Pa3znen 1 Mexanuka
Tema 1.1 Conep:xanue y4eoOHOro MaTepuaJia 1 OK 01-11
Kunemaruka. 2 MexaHu4deckoe JIBUKCHUE. OTHOCHTENIBHOCTh 1

MEXaHW9IeCKOTO ABIkKeHus. Cuctema orcuéra. TpaekTopus.
[lepememenne, ckopocTh (CpeaHsst CKOPOCTh, MTHOBEHHAS

CKOpPOCTh) M YCKOpEHHE MaTepUalbHON TOYKH, UX TPOEKIUN Ha

ocH cuctemsl KoopauHaT. CloXeHne MepeMelieHni U CII0KEeHHe

CKOPOCTEH.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE  MPSIMOJHMHEHHOE
nBwkeHne. ['paduky  3aBHCHMOCTH  KOOPAWHAT, CKOPOCTH,
YCKOpEHMS, MYTH M TEpPEeMENIEHNUs MaTepuaJbHOM TOYKU OT
BpPEMEHH.

CBoOomHOE TagieHne. Y CKOpeHne CBOOOHOTO TTaJeHUS.

KpuBonuneitnoe jaBukeHue. JIBmkeHHWE MarepualibHOU
TOYKHM IO OKPY>KHOCTH C TOCTOSIHHOH IO MOJIYJIO CKOPOCTBIO.
VYrinoBasi ckOpoCTb, JIMHEHHash ckopocTb. [lepmom u wyacToTa
oOpamenus. LleHTpocTpeMUTENT HOE YCKOPEHHE.




TexHuueckue yCTpOWCTBa M MPAKTUYECKOE NPUMECHECHHUE:
CIIUJOMETp, IBIKCHHUE CHAPSIOB, LICTTHBIC U PEMEHHBIC MTepeaayl.

3-4 Jlabopamopuas paboma Hzmepenue ycKopeHuss npu
NPAMONUHEUHOM PABHOYCKOPEHHOM osudicenul
10 HAKJAOHHOU NJIOCKOCMU.

5-6 IIpaxmuueckoe 3anamue
H3yuenue osudicenuss meia no OKpy’HCHOCMU € NOCMOAHHOU NO
MOOYII0 CKOPOCHIBIO.

7-8 Jlabopamopnuasn paboma Hccnedosanue 3a8ucumocmu
nepuooa 0opawerHusi KOHU4eCK020 MASMHUKA
om e20 napamempos

Tema 1.2 lunamuka.

Conep:xanue y4eOHOro MaTepuaJia

OK 01-11

9,10,11,12,13,14,15,16 [puaDIHT OTHOCHUTEIBHOCTH
lanunes. IlepBoiii 3akoH HproToHa. MHepuuanmbHbIE CUCTEMBI
oTcuéra.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit
3akoH HprooToHa 11 MarepuanbHOM TOYKU. TpeTruil 3akoH
HrloToHa 1 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro tsarotenus. Cuna Ttsoxectu. llepsas
KOCMHYECKAast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Buapl Tpenus (MOKOS, CKOJBKEHUS, KaueHUS).
Cuna tpenus. Cyxoe Tpenue. Cuia TPeHHs CKOJIBKCHHS U CHUJIa
Tpenus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TIPU
JBM)KEHUH TeJla B )KUAKOCTH HIIH Ta3e.

[loctynarensHOE W BpamaTeslbHOE ABIKEHHE a0COIIOTHO
TBEPIOTO TENA.

MOMEHT CHITBI OTHOCHUTENBHO OCH BpameHus. [lneqo cuibl.
YcnoBust paBHOBECHS TBEPAOTO TeTa.

TexHu4ecKue yCTpOWCTBa M NPAKTUYECKOE NPUMEHEHHE:
MTOAIIUITHAKHY, ABMKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

17-18 Ilpaxmuueckoe 3anamue Hsmepenue
pasHooelicmeyiowell cul npu 08UNCeHUU OPYCKa NO HAKIOHHOU
na0CcKOCmU




Tema 1.3 3aKkoHbBI
COXpaHeHUs B
MeXaHHuKe

19-20 Jlabopamopunas paboma Illposepxa eunomeszvl 0
He3a68UCUMOCIU  B8PEMEeHU  O8UJICEHUsI OpYCKA NO  HAKILOHHOU
NIOCKOCMU HA 3A0aHHOE PACCMOSIHUE OM €20 MACCbl

21-22 Jlabopamopuas paboma Hccnedosanue O8UdNCEHU
Opycka  no  HAKIOHHOU — NIOCKOCMU — C  NEPEMEHHbIM
K03 puyuenmom mpenus.

23-24 Pemenne 3a1a4 c npodeccnoHaIbHON
HaNpaBJICHHOCTHIO

25 MHWmnymbc  MarepuanbHOM  TOYKM  (Tena),  CHUCTEMBI
MaTepHaIbHbIX TOYEK. VIMIyIbC CHIBI M U3MEHEHHE HMITYJIbCa
Tena. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHBHOE ABIKEHUE.

Pabota cuitbl. MOIIHOCTH CHITBL.

Kunernueckast sHeprus MarepuanbHOU Touku. Teopema 00
M3MEHEHUHN KUHETHYECKOH SHEPTHU.

[HorenumansHas sHeprus. [loTeHnnanbHAas SHEPTUs YIPYTro
neGopMupoBaHHOW mpyXuHBL. IloTeHuManbHas >HEprust Tena
BOJIM3H MMOBEPXHOCTH 3EMITH.

[loreHumanbHbIe U HEMOTEHIMATBHBIE CHITBL. CBSI3b paOOTHI
HEMOTEHIIHABHBIX CHJI C M3MEHEHHEM MEXaHWYEeCKOW 3IHEepPIruu
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON 3HEPruu.

Ynpyrue u Heynpyrue CTONKHOBEHHS.

TexHuueckue yCTpoOHCTBA UM INPAKTHUYECKOE IPUMEHEHHE:
BOAOMET, KONED, NPY>KUHHBIA MUCTOJIET, IBHKEHUE PAKET

26-27 Jlabopamopnas padoma HUsmepenue umnyibca meida no
MOPMO3HOMY RYMu

28-291lpakmuueckoe 3anamue Hsmepenue cunvl  mseu,
CKOPOCHIU MOOENU INEKMPOMOOUNS U MOWHOCIU CUTIbL AU

30-31 Jlabopamopuas  paboma  CpaBHEHHE  H3MEHEHUS
MOTEHIMATBHOM YHEPTUH MPY/KUHEI C pabOTOM CHITBI TPEHHUS

Pazgen 2. MoJjekyasipHas Gpu3MKa 4 TEPMOAMHAMMKA

Tema 2.1 OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH
Teopuu

Conep:xanue y4eOHOro MaTepuaJia

32-33 OCHOBHBIE TOJIOXKEHHS MOJIEKYJIAPHO-KHHETHYECKON
TEOPUH M WX ONBITHOE 00OCHOBaHME. BpPOYHOBCKOE IBIKEHHE.
Huddysus. Xapakrep IBIKEHHS W B3aUMOJCHCTBHS YaCTHIL
BenlecTBa. MoJienin CTpoeHHs ra3oB, KHUJIKOCTEH U TBEPABIX Tell U

OK 01-11




00BsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX Monenel. Macca
n pasmepbl Monekyn. KomudectBo BemectBa. IlocrosiHHas
ABoranpo.

TemnoBoe paBHOBecue. Temmeparypa U €€ H3MEpPEHHE.
IIxana remnepatyp Llenscus.

Mopnens upeanpHoro rasa. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIDHO-KMHETHYECKOH  TEOpHH  WIEaNbHOTO  Tasa.
AOcomroTHast TeMmrepaTypa Kak Mepa CpeaHed KWHeTHYECKOW
SHEpPruM TEMJIOBOTO JBW)KEHHUS dacTull rasza. lllkana temmeparyp
KenbBuna. [T'a3oBble  3akoHBL. ~ YpaBHeHHe MeHeneeBa—
Kunaneiipona. 3akon lanerona. M3onporneccsl B H1€albHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA. I'paduueckoe
MpeacTaBiIeHUe 30MPOLIECCOB: H30TEpMa, H30X0pa, U300apa.

TexHuueckue yCTpOWCTBa U MPAKTUYECKOE NPUMEHEHHUE:
TepMOMETp, OapoMeTp.

34,35,36 Jlabopamopnas paboma Hccredosanue npoyecca
VCMAHOBNIeHUS. TEeNI08020 PABHOBECUsL NPU MENI000MeHe MenCoy
2opsuell U X0100HOU 8000II.

37,38,39 Jlabopamopnas paboma H3yuenue uzomepmuueckozo
npoyecca

40 Ilpakmuueckoe 3anamue:
H3yuenue uzoxoproeo npoyecca.
H3yuenue uzobapnozo npoyecca.
IIposepxa ypagHeHuss COCMOANUS.

41- 42 Pemenue 3a1a4 ¢ MpoQecCHOHATEHONW HATIPABICHHOCTHIO

Tema 2.2 OcHOBBI
TePMOIAHMHAMHUKH.

Copaepxanne yueOHOro MaTepHuaJia

OK 01-11

43 TepmomuHamuveckas cucTeMa. BHYTpeHHss  dHeprus
TEPMOJMHAMUYECKON CHCTEMBl M CIOCOOBl €€ H3MEHEHHSI.
KommuectBo Termmotel u  pabota. BHyTpeHHss  3Heprus
OJTHOATOMHOTO  MJ€aNbHOTO rasza. Buasl Teruonepenauu:

TEIIONPOBOJIHOCTb, KOHBEKIHA, U3ITy4YeHHE. VnenbHas
TEIUIOEMKOCTH BEIECTBA. Komnnuecrso TEIIOTHI pu
TerIonepeaade.

[lonstne 00 aamabatHOoM mpouecce. llepBblii  3aKoH
TepMOaHaMHKH. [IpuMeHeHne nmepBoro 3aKkoHa TEPMOIUHAMHUKHI
K usomnporeccam. ['paguueckast vHTEprpeTaysi paboTh Tasa.

Bropoii  3akon  TepmonuHamuku.  HeoOpatumocts




MIPOIIECCOB B MIPHUPO/IE.

Temnossle Mamuabl. [IpuUHIUOBL  JEHCTBUS  TEIUIOBBIX
MamvH. [IpeoOpa3oBaHuss 3HEPrUM B TEIUIOBHIX MAIIMHAX.
Koaddumment mone3Horo ASHCTBUSA TEIIOBOKM MarmuHBL Luxi
KapHo u ero ko3aGpuIMeHT noae3Horo JeHCTBHSI. DKOJOTUICCKUC
MPOOJIEMBI TETUIO3HEPTCTUKH.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE NPUMECHEHHUE:
IBUTATENh BHYTPEHHETO CropaHus, OBITOBOW XOJOAWJIHHUK,
KOHJIULIUOHED.

44 A5 A6Jlabopamopnas  paboma  Mzmepenue — yOeibHOU
Meni10EMKOCMU

47,48,49 Jlabopamopnan paboma Viccrneoosanue npoyecca
0CMbIBAHUs Beujecmsa

50 Hpaxmuueckoe 3anuamue: H3zyuenue 3aumocesnsu SHepeull
MEAHCMOJIEKYIAPHO20 83AUMOOeUCmBUs
U memMnepamypuvl KUNeHUs H#CUOKocmetl

51-52 Pemienue 3aau ¢ npodecCHOHALHOM HAIPABICHHOCTHIO

Tema 2.3 ArperaTnsie
COCTOSIHHMS BellecTBa.
da3oBble Mepexoabl

Conep:xanue ydeOHOro MaTepuaJia

OK 01-11

53 -54 [Tapoobpa3oBaHue 1 KOHACHCAIMS. VciapeHne u KuneHue.,
AOconroTHasT ¥ OTHOCHTENbHash  BI&XHOCTh  BO3IyXa.
Hacpiennsiii  map.  YgenpHas Temiora mapooOpa3oBaHus.
3aBHCUMOCTD TEMIIEPATYPHI KUTIEHUS OT JaBJICHHS.

Teépmoe temo. Kpucrammmueckne u amopdHBIE Teia.
AHm3oTpomus  CBOMCTB  KpuUCTaLIOB. JKWIKHME  KpPUCTAJLIBL
CoBpeMeHHBIE MaTepualbl. [lnaBieHHEe ¥ KPUCTAIUIM3AIUSL.
VY aenpHas Tersora miasieHud. CyOaumanus.

VYpaBHeHHE TEIJIOBOrO OanaHca.

TexHuueckue ycTpoicTBa M NPAKTHUECKOE NPUMEHEHHE:
TUTPOMETP M TICUXPOMETP, KAJIOPUMETP, TEXHOIOTUHU TIONYyUSHHUS
COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HaHOMAaTEpHAaJOB, H
HAaHOTEXHOJIOTHH.

55-56 Pemienue 3amau ¢ npodecCHOHaIbHOM HAIIPABICHHOCTHIO

Paznen 3. DaekTpoauHaMuka

Tema 3.1
DJIeKTPOCTATHKA

Conep:xanue y4eOHOro MaTepuasia

57 DOnexrpuzanus Ten. OIeKTpudecKud 3apsa. JBa Buma

OK 01-11




JJNEKTPUYECKUX  3apsfoB.  IIpOBOIHWKH,  JOUAIEKTPUKH H
MOJTYTIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsa.

Bsaumopeiicteue 3apsgoB. 3akoH Kymona. Toueunslit
DICKTPUYCCKUI 3apsn. DJeKTpuieckoe mojie. HampsokEHHOCTH
aneKkTpudeckoro nois. [IpyHIMN cyneprno3uuuu 31eKTpUIecKUX
nonielt. JIuHuy HanpsKEHHOCTH 3JEKTPUYECKOTO MOJIS.

Pabora cum snekrpocrarmdeckoro mois. Ilorenmman.
PazHocte moreHuuanoB. IIpoBOAHUKM ©W  JUAJEKTPUKUA B
3NEKTPOCTATHUECKOM MoJe. J(HanekTpuieckas IpOHUI[AeMOCTb.

ONEeKTPOEMKOCTb. Konpencarop. OneKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPTHS 3apsyKEHHOI0 KOHAECHCATOpa.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE INPUMEHEHHE:
3NEKTPOCKOI,  DJIEKTPOMETp,  3JeKTpocTaThdeckass  3alluTa,
3a3eMJICHUE 3JIEKTPONpUOOpPOB, KOHIAEHCATOP, KOMUPOBAJIBHBII
anmnapar, CTpyWHbIN IPHHTED.

Tema 3.2 [locTostHHBII
3JIEKTPUYECKH I TOK.

Toku B Pa3INIHbIX
cpenax

Conep:xanue yyeOHOro MaTepuaJia

OK 01-11

58 DNeKTpUYeCKuit TOK. VYcnopust CYIIECTBOBAHMUSI
3neKTpuueckoro Toka. Mcrounnku Toka. Cuna Toka. [locTosiHHBIN
TOK.

Hamnpsoxenue. 3akon OMa i y9acTka 1emn.

OnexTpuyeckoe COTIPOTHBIICHHE. VY aensHoe
COIpoTHBIeHHE BemiecTBa. l[locnenoBarenbHoe, NapaieabHOE,
CMEIIIaHHOE COeTMHEHNE IPOBOTHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jxoymns—JleHna.
MOUIHOCTB 3JIEKTPUUECKOTO TOKA.

OJNEeKTPOABIKYIIAs CHJia U BHYTPEHHEE COINPOTHBIICHHE
WCTOYHMKA ToKa. 3akoH Oma i MOoJHOW  (3aMKHYTOIN)
anekTpuueckoil nenu. KopoTkoe 3aMmbikaHue.

OnekTpoHHas  MPOBOAMMOCTb  TBEPABIX  METAJIJIOB.
3aBUCHMOCTh CONPOTHBIEHUS METANIOB OT TEMIIEpPaTyphl.

CBepXIpoOBOIUMOCTb.

DneKkTpudyeckuil TOK B BakyyMe. CBOICTBa 3JEKTPOHHBIX
MIy4KOB.

ITonynpoBOIHUKHY. CobOcTBeHHas u MpuMecHast

MIPOBOAMMOCTb  NOJIYIPOBOJHUKOB. (CBolcTBa p—N-nepexoja.
[TonmynpoBoAHUKOBBIE TPUOOPHI.
ONeKTpUYecKuii TOK B  pacTBOpax M  paciuiaBax




AIEKTPOIUTOR. DIIEKTPOITUTHIECKAS TUCCOITHAITHS. DIIEKTPOIIH3.

OnexkTpudyeckuif TOK B Trazax. CaMOCTOSTEIBHBIA U
HECaMOCTOSITENbHBIN pa3psaa. Monnus. [lnazma.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE NPUMECHEHHUE:
aMIIEpMETD, BOJIBTMETP, peocrar, HCTOYHHUKH TOKa,
AJICKTPOHATPEBATENIBHBIC ~ MPUOOPHI,  3JCKTPOOCBETUTEIILHBIC
mpuOOpBI, TEPMOMETP COMPOTHUBICHUSA, BaKyYyMHBIH IHOJ,
TEPMHCTOPBI H (POTOPE3UCTOPHI, TOIYIMPOBOJAHUKOBBIA THO,

raJJbBaHHUKa.

59,60,61 Ilpakmuueckoe 3anamue: Vcciedosanue cmeuaniozo
COCOUHEHUS. PE3UCTOPO8

62-63 Pemenue 3amau ¢ mpodeccHOHAIEHOW HATIPABIEHHOCTHIO

64-65 Pemenue 3amau ¢ mpodeccHOHAIEHOW HATIPABIEHHOCTHIO

66 Konmponvnasa paooma Nel

Tema 3.3 MaruutHoe
mo.Jie.

JJ1eKTPOMATHUTHASA
HHIYKIHUS

Conep:xanue y4eOHOro MaTepuaJia

RPN

OK 01-11

67 IlocrosHHBIE MarHuThl. B3auMopelCTBHE MOCTOSHHBIX
MarHuToB. MarHutHoe mnoje. BekTop MarHUTHONH MHAYKIMH.
[IpyuHUMD cynepno3uiMu MarHUTHBIX MoJei. JIMHUM MarHuTHOU
nHAyKnuud. KapThHa JIMHUM MAarHUTHOM MHIYKIUM  TIOJIA
MTOCTOSTHHBIX MarHUTOB.

MaruuTtHOE TOJie MPOBOJHUKA C TOKOM. KapTwHa muHUI
WHAYKIWA MarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHMKA U
3aMKHYTOTO KOJBIIEBOTO MPOBOJHHUKA, KaTyIIKH ¢ TOKOM. OIbIT
Opcrena. BzaumoseiicTBre mpoBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJ b M HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynbs W HamnpaBieHue. J[BrxeHue
3apsDKEHHOM YacTUIbl B OHOPOJHOM MarHuTHoM moie. Pabota
cunbl JlopeHua.

SBneHne snekTpoMarHUTHOM HMHAyKIMH. [loTok BekTOpa
MarHMTHOM WHAYKUMHU. OJEKTPOABMKYIIas CHJIA HHIYKIWH.
3aKoH IeKTpoMarauTHON nHAyKu Dapazes.

BuxpeBoe snexTpuueckoe mose. DIEKTPOABMKYIIAS CHIIa
WHAYKIMA B TPOBOJHHMKE, JABIKYIIEMCS MOCTYNATENbHO B
OJTHOPOJTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.




NHIyKTUBHOCTD. SIBienue CaMOMHAYKIIMH.
DIEeKTPOABIDKYIIAS CHIIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TIOJIS KATYIIKK C TOKOM.

DJIIeKTPOMarHUTHOE TIOJIE.

TexHuveckue yCTpOWCTBa U MPAKTUYECKOE NMPUMECHECHHUE:
MIOCTOSIHHBIE MArHHUTHI, AIIEKTPOMArHUTHI, 3JCKTPOJBUTATENb,
YCKOPHUTENHN dIIEMEHTAPHBIX YaCTHII, MHIYKITHOHHAS TIeYb.

68,69,70 Jlabopamopnas paboma Hccreoosanue MazHUMHO20
NOJIsL NOCMOSIHHBIX MACHUNOS

71,72,73 Ipakmuueckoe 3amnamue: Vccrneoosanue Oeticmeus
NOCMOSIHHO20 MACHUMA HA PAMKY C MOKOM.

74-75 Pemenue 3a1a4 ¢ npoecCHOHAIBHOM HAapaBIEHHOCTHIO

76  Ilpakmuueckoe  3anamue.  Hcciedosanue — AGleHUs
971eKIMPOMASHUMHOU UHOYKYUU

Pasnea 4. Kojiedanus v BOJIHBI

Tema 4.1
Mexannueckne
KO0JIe0aHus

DJIEeKTPOMATHUTHBbIE
KOJIe0aHUSA

Conep:xanue y4eOHOro MaTepuaJia

77 Konebarenpbnast cucrema. CBOOOgHBIE  MEXaHHYECKHE
konebanus. ['apmonmyeckue kosiebanus. Ilepuon, wacrora,
ammutyna W Qaza  koneOaHui. [Ipy>KMHHBIH — MasITHHK.
MareMaTHnyeCcKUid ~ MasTHUK.  YPaBHEHHE  T'apMOHMYECKHUX
konebanuil. IlpeBpaimieHne SHeprud NOpU  TAPMOHUYECKHX
KOJICOaHMSIX.

KonebatenbHbiii koHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIC
KoneOaHusi B MICaJbHOM KoJe0aTelnbHOM KOHTYpe. AHAJIOTHUs
MEXIY MEXaHHYECKUMHM W DJIEKTPOMArHUTHBIMH KOJeOaHHUSMU.
@®opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPIMH B HACATIHHOM
KoJIeOaTeIbHOM KOHTYPE.

[Ipencrasnenue 0 3aTyXaroluX KOJIeOaHUSIX.
Breinyxnennbie MEXaHUYECKHe Kosie0aHusl. Pe3onanc.
BreiHyXIeHHBIE 371€KTPOMarHUTHBIE KOJIeOaHusl.

[lepemennsbiii Tok. CuHycOMIadbHBIA NEPEMEHHBIH TOK.
MOIHOCTS, TEPEMEHHOTO TOKAa. AMITIUTYIHOEC W JCUCTBYIOIICE
3HAYEHHE CHJIBI TOKA U HAIIPSDKEHUS.

Tpancdopmatop. [IponsBoacTso, nepeaaya u norpediieHue
JNIEKTPUYECKONM  SHEPruM.  OKOJIOTWUYECKHME  PHUCKH  IIpU
MPOM3BOACTBE  AJIEKTpodHEepruu. KynbTypa  HCIONB30BaHUSA
UIEKTPO3HEPIUH B IOBCEIHEBHOM JKU3HMU.

OK 01-11




TexHuueckue yCTpOWCTBa M MPAKTUYECKOE NPUMECHECHHUE:
SIEKTPUUECKUI 3BOHOK, T€HEpPAaTOp MEPEMEHHOTO TOKa, JIMHUU
3NeKTpornepeaay.

Tema 4.2
MexaHuueckue u
3JIEKTPOMArHUTHbIE
BOJIHBI.

Coaeprxanue yuedOHOro MaTepuasia

OK 01-11

78 MexaHU4YeCKUe BOJIHBI, YCIIOBHS pacrpoctpaneHus. [lepuos.
CkopocTh pacnpocTpaHeHMs W JIiuHa BosiHbBL. [lomepeunsle u
MpomoNbHBIE  BONHBL  MHTepdepennms w  audpaxims
MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bricota ToHa.
TemOp 3ByKa.

OJEKTPOMAarHUTHbIE  BOJHBL.  YCJIOBUS  HM3Iy4YEHUA
3JIEKTPOMATHUTHBIX BOJIH. B3anMHas opueHTanus Bektopos E, B,
V B anexTpoMarHuTHON BojHe. CBONCTBA 3IEKTPOMAarHUTHBIX
BOJIH: OTpaXKCHHUE, IMpeJIoMIICHHEe, HomsApu3auus, Iupakuus,
uHTepdeperunsi. CKOpoCTh AEKTPOMArHUTHBIX BOJIH.

[xana JJIEKTPOMArHUTHBIX BOJIH. IIpumeneHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpyHIKIIEL panroCBs3U U TeneBUIeHUs. Paguonokanys.

ONeKTpOMarHuTHOE 3arpsA3HEHUE OKPY KAIOIIEeH CPeIbl.

TexHu4eckue yCTpOWCTBA M INPAKTUYECKOE INPUMEHEHHE:
My3bIKaJIbHBIE WHCTPYMEHTHI, YJIbTPa3ByKOBas JUArHOCTHKA B
TeXHUKE W MeIWIMHe, pajap, paguoONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenaedon, CBU-neup.

Tema 4.3 OnTuka

Conep:xanue yueOHOro MaTepuaJa

OK 01-11

79 T'eomerpuueckas ontuka. lIpsMonuHeitHOe pacnpocTpaHeHre
cBeTa B onHOponHou cpene. Jlyu cera. ToueyHbli HCTOUHHMK
CBeETA.

Otpakenne cBeTa. 3aKOHBI OTpakeHus cBeTa. IlocTpoeHume
M300paXKCHHUH B TUIOCKOM 3€pKaJe.

[Ipenomnenne cBeta. 3aKOHBI MPEITOMIICHUS  CBETA.
AOCONIOTHBIN TOKa3aTeNnb npenomiicHus. llomHoe BHyTpeHHee
orpaxxeHue. lIpenenbHbBId  Yyrol  HOJHOTO  BHYTPEHHETO
OTpaXKEHUSL.

Hucniepcus cBera. CloxkHBIN cocTas Oenoro cBera. L[BeT.

CoOupatomme M pacceuBaromue JUH3bL. TOHKas JIMH3A.
@DOKYyCHOE PACCTOSHUE U ONTHYECKas CHjia TOHKOM JIMH3BL




[TocTpoenne w300pakeHWH B COOMPAIOIINX M PACCEHBAIOIINX
quH3ax. PopMmyna TOHKOM JIMH3BL. YBEIMYEHUE, JABAEMOE
JINH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUUYECKOMN ONTUKH.

BonnoBas ontuka. Uutepdepenuus csera. KorepeHtHsie
HUCTOYHHUKH. Y CIIOBUSI HAOMIOACHUSI MaKCUMyMOB U MUHHMYMOB B
UHTEPPEPECHINOHHON KapTUHE OT ABYX CHH(a3HBIX KOTC€PEHTHBIX
HACTOYHHKOB.

Hudpaknus csera. udpakumonHas pemérka. YcioBue
HaOIOeHUS TJIaBHBIX MaKCHMYyMOB npu MaJeHUU
MOHOXPOMAaTH4ECKOr0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE INPUMEHEHHE:
OYKH, Jyna, (oToanmnapat, MPOEKIHUOHHBIN anmnapar, MUKPOCKOII,
TEJNECKOIl, BOJIOKOHHAs ONTHKA, AU(PaKIMOHHAS pELIETKa,
MIOJIIPOU L.

Tema 5.1 OcHOBBI
cIeuaJIbLHON Teopun
OTHOCHUTEJILHOCTH

80,81 IIpakxmuueckoe 3amamue Ilonyuenue uzobpasxicenus @

cucmeme U3 NJI0CKO20 3epKald U JUH3bL. 2
82,83 Ilpaxmuueckoe zauamue Ilonyuenue usobpasxicenus @ 5
cucmeme U3 nJi0CK0O20 3epKad U JUH3bL.

84 Konmponwvnas paboma Ne2 1

Pazges 5. OcHOBBI CIeUAJILHON TEOPHH OTHOCUTEIbHOCTH

85 I'paHurel NPUMEHUMOCTH  KJIACCUYECKOH  MEXAHUKH.
[TocTynaTs CIielUaIbHOU TEOPUU OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb MOJAYJSI CKOPOCTH CBETA B BaKyyMe€, IPUHLUII
OTHOCHUTEIHFHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OIHOBPEMEHHOCTH. 3amenneHue
BPEMEHU U COKPAILEHUE JJIUHBI.

OHeprus ¥ UMITYJIbC PEISITUBACTCKON YaCTHIIBI.

CBsi3p Macchl ¢ dSHEPrUed W UMITYIIbCOM PEISTHBHCTCKON
YacTHLBI. DHEPrus NOKOsI.

Paznen 6. KBanToBas ¢pusuka

Tema 6.1. DiieMeHTHI
KBAHTOBOI ONTHUKHU

Conep:xanue ydeOHOro MaTepuaJia

OK 01-11

86 dotonsl. ®opmyna Ilnanka cBs3uM sHepruu (GOTOHA C €ro
YacTOTOW. DHEPrusi U UMITYIILC (POTOHA.

OtkpeiTe u uccnenoBanue Gorodpdexra. OnbiTel A. T
CroneroBa. 3akonbl ¢orodddekra. YpaBHeHne DHHINTEHHA IS




dhoToadpdexra. «KpacHas rpanmma» dpotodrddexra.

Hasnenue ceera. Onbitel [1. H. JIeGenena.

XUMHUYECKOE IENCTBUE CBETA.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE NPUMECHEHHUE:
(hoTosnieMeHT, (HOTOAATUUK, COTHEUHAsI OaTapesi, CBETOIUO/I.

Tema 6.2. CTpoeHue
aToma

Conep:xanue yueOHOro MaTepuaJia

OK 01-11

87 Mopenb atoma Tomcona. OmnbiThl Pe3epdopna no paccesauto
o -yactul. Ilnanerapnas wmopenp artoma. Iloctynatsl bopa.
Wznyuyenne u noryomeHne ()OTOHOB NPH IMEPEXOAE aToMa C
OJIHOTO YPOBHS 3HEpruu Ha Apyrod. Bupapl cnekTtpoB. CrexTp
YpOBHEM 3HEprUH aToMa BOAOPOA.

BonnoBeie cBoiictBa yactuu. Bomnel ge  Bpoiins.
KopmyckynspHO-BOJTHOBOH AyasIu3M.

CroHTaHHoe u BBIHYXJICHHOC N3JIYUYCHHC.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE NPUMEHEHHE:
CHEeKTpaJdbHBIA aHanu3 (CHEKTPOCKOM), Jla3ep, KBaHTOBBIN
KOMIIBIOTED.

Conep:xanue yyeOHOro MaTepuaJia

Tema 6.3. AToMHOE
siApo

88-89 DxcmepuMeHTHI, JIOKa3bIBAIOIINE CIIOKHOCTh CTPOSHHUS
sapa. OtkpeiTue paauoaktuBHOCTH. OnbiTel Pesepdopma mo
OTIPEIETICHUIO COCTaBa PAaJUOAKTUBHOTO M3iyueHus. CBOHCTBa
anb(a-, 6eta-, raMMa-u3ydeHus. BiausHue pagiuoakTHBHOCTH Ha
KHUBbBIE OPTaHU3MBI.

OtkpeiTHE IPOTOHA U HelitpoHa. HykioHHas Monens sapa
I'eitzenbepra—Banenko. 3apsia siapa. MaccoBoe 4YHCIO sIpa.
N3otonsl.

Anbda-pacnian. DNEKTPOHHBIH M TO3UTPOHHBIA Oera-
pacnan. 'amma-n3nmydenue. 3aK0H paliOaKTHBHOTO pacmaia.

OHeprus cBsi3u HYKJIOHOB B siipe. Saeprbie cunbl. Jedekr
Macchl afpa.

SnepHble peakuuu. [lenenue u cuuTes suep.

SAnepnsbiii peaktop. TepmosinepHsblid cunaTe3. [Ipobrnembl u
MEPCIIEKTUBBl SIIEPHOM JHEPreTUKU. OKOJOTMYECKHE aCIEKTHI
SIIEPHOM SHEPreTHKY.

OnemeHTapHbIE YacTHIBI. OTKPBITHE TO3UTPOHA.

Metoapl HaONIOACHUS W PETHCTPALUM  3JIEMEHTApHBIX
YaCTHIL.




@yH1TaMEHTaJIbHbIC B3aUMOJICHCTBHSI. EnunctBo
(u3nUecKoil KapTUHBI MUPA.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE NPUMEHEHHE:
TO3UMETp, kKamepa BuiibcoHa, saepHbIi peakTop, aToMHast 6oM0a.

Pasnen 7. JneMeHTHI ACTPOHOMHUH M ACTPOPUIUKHA

Coaeprxanue yuedOHOro MaTepuajia

Tema 7.1 DjaeMeHTBI
aACTPOHOMUH

90 Oranel  pasBuTHs ~ acTpoHoMuu. [lpukinagHoe —wm
MHPOBO33pEHYECKOE 3HAUEHUE aCTPOHOMHHU.

Bun 3Bé3mH0T0 Heba. Co3Be3nus, ApKue 3BE3/bI, IUIAHETHI,
WX BUJIUMOE JBUKECHUE.

ConHeyHas cuctema.

Comnnne. ConHewyHass aKTHBHOCTh. VICTOYHHMK SHEPTHH
ConHna w 3BE34. 3BE3MBI, MX OCHOBHBIE XapaKTEPHCTHUKH.
JuarpaMMa «CHEKTpajgbHBIA KJIAacC — CBETUMOCTBY. 3BE3MBI
[JIaBHOM  MOCNEeNOBaTeNIbHOCTU.  3aBUCHUMOCTh  «Macca  —
CBETUMOCTB»  JUId  3BE3N  TJABHOW  IOCIIEJOBATEIBHOCTH.
Buytpennee crtpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
MpouCcXOoKIeHnd U 3Bomonuy ConHIa W 3BE3N. DTambl KU3HU
3BE3I.

Mneunsiit Ilyte — Hama Tanaktuka. Ilonmoxkenue u
JIBHDKECHUE ComHia B T"anakTuke. Tunsr rajjakTHK.
Pannoranaxktuxu u kBasapel. UEpHbIE IBIPHI B IAPAX TajJakTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon XaO0ma.
Pazberanue ranakrtuk. Teopust Bombmoro B3pbiBa. PenmkroBoe
W3ITy4YeHHe.

MacmrabHast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnple mpobiaeMbl aCTPOHOMUHU.

91 Konmponsnas paooma Ne3

92 NuddepeHnupoBaHHblii 3aueT

OKO01-11

Bcero

92




3. YCJIOBYS PEAJIM3ZALIUU TPOTPAMMBI IPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o

Jiis peanmusanuu mporpaMMbl mpeamera  «®Dusuka» mMeercs ydeOHBIM KaOWHET |
nabopaTopust PUUKH.

OodopynoBanue y4eOHOro KabuHeTa:
— cTen]] «Pu3nvecKue NOCTOSHHBIEY;
- CTeH]I «YUeHBbIe - (PU3UKI»;

Texnuueckue cpeacTBa 00y4eHus:
- MYJIbTUMEIUNHBIN IIPOEKTOD;
- HOYTOYK;
- OKpaH;
- ayIMOBU3YyaJIbHbIE CPEACTBA — CXEMbl U PUCYHKHU K JIEKLIHSM B BUJIE CIANHIOB U 3JEKTPOHHBIX
MpE3EHTALNI;

OobopynoBanue adoparopum u pado4ux MecT J1a00paTOPUH:
- TabopaTopHoe 000PyI0BaHNUE;

3.2. YueOHO-MeTOAHYecKOe U MH(OPMAIIMOHHOE of0ecrieyeHne mpeaMera

IlepeyeHb yueOHbBIX H3IAHUMH
OcCHOBHBIC HCTOYHHKH:
1. Mskuwes I' 4. , ByxoBueB b.b. ®usuka 10 knacc, Knaccuueckuii kypc. ba3osslii u
yrayOnennsiil ypoenb, M.: [Ipocsemenue, 2021
2. Mskumes I'.4. , bByxoBueB b.b. ®usuka 11 knacc, Knaccnueckuit kypc ba3osblii u
yrinyoneHssiii yposenb M.: [Ipocsemmenue, 2021
JlonoTHUTe/IbHbIE HCTOYHUKH:

1. Jmumpuesa B.®. duzuka qya npodeccuii U crenuaabHOCTeH TEXHUYECKOro MpoguIs:
y4eOHUK JJ1 00pa30BaTENIbHBIX YUPEKIEeHUN cpel. mpod. odpazoBanus . — M., 2014.
2. JImumpuesa B. @. ®uznka ans npodeccuii U crenuaibHOCTeH TEXHUYECKOro nMpoduis.

COopnuk 3ama4: yueb. mocodbue st 00pa3oBaTENbHBIX YUPESKICHUM cpel. mpod. oOpa3oBaHUsI.
— M., 2014.

3. JImumpuesa B. @. ®uzuka nis mpodeccuil U CrenruaabHOCTEH TEXHUYECKOTO TTPOduIs.
JlaGopaTopHbIi mpakTUKyM: y4eO. mocobus ajs yupexaeHui cpel. npod. oopasoBanus / B. @.
Hmutpuesa, A. B. Kopxyes, O. B. Myprazuna. — M., 2015.

4. JImumpuesa B.®D., Bacunvee JI.HU. ®usuka g npodeccuii M creruaabHOCTEH
TexHudeckoro npoduiasi. KoHTponpHbIe MaTepuaibl: yueOHOe mocodue Juisi oOpa3oBaTeIbHbIX
yupexaenuit cpen. npod. oopazosanus / B.®. [Imurpuesa, JI.U. Bacunses. — M., 2014.

5. Tpogumosa T.H., Dupcos A.B. duszuka i1 mnpodeccuii u crnenuaabHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-Hay4YHOro npoguiei: CoopHuk 3amau. M. — 2013.
6. Tpogumosa T.H., Dupcos A.B. duszuka i1 mnpodeccuii u  crnenuaabHOCTEH

TEXHHYECKOTO M €CTeCTBEHHO-HAYYHOTO poduieii: Pemenus 3agad. M. — 2015.
7. Tpogumosa T.U., Pupcos A.B. duzuka. Cripapouauk. M. — 2013.

8. JImumpuesa B.®. ®usuka s npodeccuil M crnenuanibHOCTEH TEXHHUECKOTO MPOoduIIs.
JlaGopaTopHbIi MpakTUKyM: ydeOHOE TTocoOne it 00pa30BaTeIbHbBIX YUPEXKIACHUH cpea. mpod.
oOpasoBanus / B.®. [imutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2014.
9. JImumpuesa B.®. ®usuka 1y MpoPeccuil U CHeHATBbHOCTEH TEXHUYECKOTO MPOQHIIS.
COopHuk 3amau: ydeOHOe mocoOue [uis 00pa30BaTENbHBIX YUYpEXKICHHH cped. mpod.
obpazoBanus. — M., 2014.
3.2. UudopmanuonHoe odecriedeHne 00yueHust

HNHTepHeT-pecypcsl -



www.fcior.edu.ru (deaepanbHblii eHTP HHOOPMAITHOHHO-00Pa30BaTEIBLHBIX PECYPCOB).
www.dic.academic.ru (Axagemuk. CjoBapy U SHIUKIIONEINN ).

WWWw.St-books.ru (Jlyuriras yueOHas tutepaTypa).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchl MHTepHEeTa - Du3HKa).
https//fiz.1september.ru ((YueO6HO-MeTOMMYeCKas ra3eTa «DU3UKay).
www.college.ru/fizika (IToaroroska k EI'D).

JleMOHCTpaluy U KCIIEPUMEHT

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIC U3MEPUTEIIbHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGmonenue neukenus tea, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Jlemoncmpayuu

SIBiieHne nHEpLUH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIIMX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecHs: TBEPAOTO Tena. Buibl paBHOBECHSI.

Llemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIIMATBHON PHEPTUH B KHHETUUYECKYIO M O0paTHO.

Llemoncmpayuu

OnbITHI, OKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BemiecTBa, Qororpaduud  MOJEKYI
OPraHUYECKUX COCTUHEHUH.

OnpITh 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Mogens omnbita HITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Monensb, WutrocTpupytouias Npupoy AaBlI€HUs ra3a Ha CTEHKH COocyaa.

OnBIThL, WJUTIOCTPUPYIOILIME YPABHEHUE COCTOSHUS UJI€aJTbHOTO T'a3a, U30IPOLIECCHI.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPTUU Teja TPHU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OyTBUIKM TIOJ JEHCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3menenue BHyTpeHHEN 3HEpruu (TeMIEpaTyphl) Tena IpH TeIionepeiaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.


http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.st-books.ru/
http://www.alleng.ru/edu/phys.htm
http://www.college.ru/fizika

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTalIOB.

Jlemoncmpayuu

Y cTpoicTBO M MPUHITUIT AEUCTBUS SJIEKTPOMETPA.

B3auMozeiicTBue HaIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JW3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcaTopa OT IUIOIIAAU  IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX IPOBOJAHUKOB OT JJIMHBI, TUJIOIIATH
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmenaHHoe CoOeIMHEHUE TPOBOJHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbpIKaHHE TajlbBAHUMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

M ckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMmozpeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosiedaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOWCTB BBIHYKIACHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcmumorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsOKEHUS OT  BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHui.



Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOJI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaGronenne oTpakeHus U IPETOMIICHUST MEXaHUIECKUX BOJTH.

Habmonenue unrepdepeHuny U AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmroieHne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M YacTOTOM
KOJICOAHUH.

HccnenoBanre CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Jlemoncmpayuu

[TpstMmonMHEHOE pacHpoCTpaHEHUE, OTPaKEHUE W TpeloMieHHe cBeTa. Onruueckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TorydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEHIETKH.

Habmroenue nonsipuszamnuu cBera.

Jlemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoadexra.

Cseroguog.

Conneunas Oarapes.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJTHBI J1a3epa.

HabOmroteHne JIMHeHYaThIX CIIEKTPOB H3JTYYCHUS.

Jlazep.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIUX YACTHII.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA IIPEAMETA
KoHTponbe U OLEHKa pe3ylIbTaTOB OCBOCHMS IIPEIAMETa OCYIIECTBISETCS IPENOJaBaTEeIeM B

mporecce IMPOBEACHUS NPAKTUYECKUX 3aHITHH, TECTUPOBAHUSA, a TAaKXE BBIMOJHEHUE
00yJaronMMuCs WHIMBUIYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICOBAHUH.

PesyabTaThl 00yueHus Kpurtepun ouenku Metoabl OLleHKH
MIPOBOINTH HAOIIOICHUS, «5» 90-100% OpoHTATBHBIA OIIPOC
MJIAHUPOBATh M BBIITOJIHATH «4» 65-89%

HKCIIEPUMEHTBI, BHIJIBUTATh «3» 36-64%
TUIIOTE3bl U CTPOUTH MOJICIIH, «2» menee 36%

IPUMEHSTH MOJTyYCHHBIC
3HaHU 10 (pU3MKe I
00BsICHEHUS pa3HOOOpa3HBIX
bu3nUecKux sIBICHUN U
CBOMCTB BEIIIECTB;

MPaKTUYECKH MCIIOJIb30BaTh «5» 90-100% JlaGopaTopHas 1 pakTHYecKas
¢u3nveckre 3HaHUS; OIICHUBATh «4» 65-89% pabota
JIOCTOBEPHOCTh «3» 36-64%
€CTECTBEHHOHAYYHOMU «2» menee 36%
nHpopMmanuu;

HCIIOJIb30BaTh «5» 90-100% Penrenue 3anau
npuoOpeTeHHbIC 3HAHUS U «4» 65-89%
YMEHUS ISl pEIICHUS «3» 36-64%
IIPAKTUYECKUX 3a7a4 «2» menee 36%

MMOBCEAHEBHOM KH3HU,
obecneueHns 0€30IIaCHOCTH
COOCTBEHHOI JKHU3HH,
parroHaIbHOTO
MIPUPOJIOTIONB30BAHUS U
OXpaHbl OKPY>KAIOIIEH CpeJibl.

OTHCHIBATh U OOBSICHATH «5» 90-100% JlaGopaTopHas u npakTUIecKast
du3nueckre sIBICHUS U «4» 65-89% pabota
CBOICTBA TEJI: CBOMCTBA ra30B, «3» 36-64%
JKUJKOCTEN U TBEPABIX TEIl; «2» menee 36%

JIEKTPOMArHUTHYIO «5» 90-100% TectupoBanue
MHAYKIINIO, pacpOCTpaHEHHE «4» 65-89%
AIIEKTPOMArHUTHBIX BOJIH; «3» 36-64%

«2» menee 36%

BOJIHOBBIE CBOWCTBA «5» 90-100% TectupoBanue
CBETA; U3TYICHHE U «4» 65-89%
IIOTJIOIIEHHE CBETA aTOMOM; «3» 36-64%
dororddexr; «2» meHee 36%

OTJINYATh TUMOTE3BI OT «5» 90-100% TectupoBanue
HAy4YHBIX TCOPHIA, «4» 65-89%

«3» 36-64%
«2» meHee 36%




JIeNaTh BBIBOALI Ha
OCHOBE 3KCIIEPUMEHTATBHBIX
JaHHBIX;

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» menee 36%

JlaGopaTopHas u pakTHIecKast
pabora

IPUBOJUTH TIPUMEPBHI,
IIOKa3bIBAIOLINE, YTO:
HAOJIIOJIEHUS U SKCIIEPUMEHT
SIBJISIFOTCS] OCHOBOH ISt
BBIJIBUKCHUS TUIIOTE3 U
TEOPHUH, TO3BOJIAIOT IIPOBEPUTH
HUCTUHHOCTB TEOPETHUECKUX
BBIBOJIOB; (PU3MUECKAs TEOPHUS
JTAeT BO3MOXHOCTb OOBSCHITH
U3BECTHBIC SIBJICHUS TIPHUPOIBI U
Hay4HbIEe (DaKTHI,
Ipe/ICKa3bIBaTh elle
HEH3BECTHBIC SIBJICHUS;

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» menee 36%

NuauBuayanbHblE TPOEKTHI U
MHUHH UCCIIEOBAHUS

MIPUBOIUTH IPUMEPHI
MPaKTUYECKOTO MCIOIb30BAHMS

«5» 90-100%
«4» 65-89%

Pemenue 3anau

(M3MYECKMX 3HAHUI: 3aKOHOB «3» 36-64% Tectupopanue
MEXaHUKH, TEPMOIAUHAMUKH U «2» meHee 36%
ANEKTPOJUHAMUKHA B
OHEPIeTHKE;
Pa3IMYHBIX BHUIOB «5» 90-100% TectupoBanue

ANIEKTPOMATHUTHBIX HW3JIy4EHUI
Ui pasBUTHS  paguo H
TEJIEKOMMYHUKALIUH,
KBAaHTOBOM ()M3UKH B CO3JIaHUU
AJIEPHOMN YHEPTETUKH, JIA3E€POB;

«4» 65-89%
«3» 36-64%
«2» MeHee 36%

NuauBuayanbHbIE TPOEKTHI U
MHHH UCCIIETOBAHUS

BOCIIPUHMMAaTh U Ha OCHOBE
IIOJIy4YE€HHBIX 3HaHUHN
CaMOCTOSITENILHO OLIEHUBATh
MH(pOpPMaLIMIO, COAEpKAILYIOCS
B COOOIIEHUAX CMU,
WHrepHere, Hay4YHO-
HOMYJSPHBIX CTAThAX.

MIPUMEHSTH MTOJTyYCHHBIE
3HAHUS IS peIIeHUs
bu3nIecKuX 3a1a9; OMpeIesTh
Xapakrep (pU3NIECKOro
npoiiecca 1o rpaduky, TadiuIe,
dbopmyne*;

«5» 90-100%
«» 65-89%
«3» 36-64%

«2» menee 36%

I/IH,Z[I/IBI/II[yaJ'IBHBIe IMPOCKTHI U
MHMHH UCCIICAOBAHUA

Penrenue 3anau

U3MEPSITh  PSIA  (DU3UIECKUX
BEJINYMH, MIPEACTABIIASL
pe3yabTaThl  HU3MEPEHHH  C
YYETOM UX NOTPELIHOCTEMN.

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» menee 36%

JlaGopaTopHast 1 mpakTHYecKas
pabora
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