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1. Obmas xapakTepucTiKa padoueit mporpaMmMbl yueOHOTO MpeaMeTa
1.1. Mecto yueGHOTO npeaMeTa B CTPYKType OCHOBHOM 00pa30BaTEIbHON MPOTpaMMBbl

VYuebnblii npeaMer «PU3UKay ABISETCA YacThlO MpEeaMEeTHOH obnmactu «EcTecTBeHHO-
HAYYHBIX TUCHUIUIMHY», H3y4aeTcsl B 001eo0pazoBarenbHoM ukie yueoHoro mwiana OOIT CITIO
¢ ydeToM npodeCCHOHaIBHON HanpaBieHHOCTH B cooTBeTcTBUM ¢ PI'OC CIIO 1o crnienuanbHO-
ctu 38.02. 02 CtpaxoBoe niemo (1o oTpacisim).

1.2. llenp u naHupyeMble pe3yJIbTaThl OCBOCHUS yUeOHOIO MpeIMeTa:

B pamkax mporpaMMbl y4eOHOTO MTpeIMeTa CTYACHTaAMHI OCBAHBAIOTCS YMEHUS U 3HAHUS

JUYHOCTHBIE:

1) rpax1aHCKOr0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTH T'PAKIAHCKOHN MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOT'O U OTBETCTBEH-
HOT'O 4JICHAa POCCHICKOTO O0IIECTBa;

NPUHATHE TPAIUIIMOHHBIX OOIIEYENIOBEYECKMX T'YMAaHHUCTHUYECKUX U JIEMOKPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JESTENbHOCTh B HMHTEPECax TPa)KAaHCKOrO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbLHON OpraHU3alu;

yMEHHE B3aUMOJICHCTBOBATh C COLUATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (DYyHK-
USIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTpUOTHYECKOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaXIaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCUHCKUX yué-
HBIX B 00J1acTU (PU3UKHU U TEXHHKE;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHSI, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACSITELHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOHUMUBOTO OYIyIIETO;

4) 5CTEeTUYECKOTO BOCTIUTAHUSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYasi 3CTETUKY HAyYHOT'O TBOPUECTBA, MIPUCYIIETO
(usnueckoil Hayke;

5) TpyZIOBOTO BOCITUTAHUS:

MHTEpEeC K pa3inuuHbIM chepam mpodeccrnoHaNbHOM AesITeNbHOCTH, B TOM YHCIIE CBSI3aH-
HBIM ¢ (U3MKOM M TEXHHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiel mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA
MPOTSKEHUH BCEU KU3HU;

6) 5KOJIOTHUYECKOTO BOCITUTAHNS

c(OpMUPOBAHHOCTH HKOJIOTMYECKOI KyIbTYpbl, OCO3HAHUE II100aIBHOTO XapaKTepa KO-
JOTHYECKUX Tpo0iIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE ICUCTBUN B OKpYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS 11e-
JIeWl YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

Pacummpenue omnbiTa 1eATE€ILHOCTH SKOJIOTMYECKONW HANpPaBICHHOCTH HA OCHOBE HMMEIO-
IIMXCS 3HAHUH IO (PU3HKE;

7) IEeHHOCTH HAYYHOTO TO3HAHMUSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
TUsl GU3UYECKOM HAYyKU;

OCO3HaHME [IEHHOCTH HAyYHOU JAEATEIbHOCTH, TOTOBHOCTH B IpoIiecce U3yueHHs (prU3nKu
OCYHIECTBIISATh IPOEKTHYIO M HUCCIIEI0BATENbCKYIO JIEATENbHOCTh HHANBUIyaIbHO U B TPYTIIIE.



METanpeIMETHbIE!

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSTENIHO (POPMYITUPOBATh U AKTyaJTU3UPOBATh MPOOJIEMyY, paccMaTpuBaTh € Bce-
CTOPOHHE;

OTIPEACIIATh LENN AESITEIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M NMPOTUBOPEUNS B PACCMATPUBAEMBIX (PU3NYECKUX SBIICHU-
SIX;,

pa3pabatbIBaTh IJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCSl MaTepHaIbHBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJAM,
OLIEHMBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJIUHHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSAX pEalbHOI0, BUPTYaJbHOTO U KOMOU-
HUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30Bble UCCIIEOBATENILCKUE ICHCTBHSL:

BJIa/IETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATUAMU U METOJaMHU (U3HYECKOM
HAYKHU;

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM AEATEeIbHOCTH B 00J1aCTH
¢u3uKH, CI0OCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOZIOB pEIlIeHUs 3aJa4
(u3MUeCcKoro coaepKaHusl, IPUMEHEHHUIO Pa3InYHbIX METOI0B TO3HAHMUS;

BJIAJE€Th BUAAMM JACIATEIBHOCTU IO TOJIYYEHHI0 HOBOTO 3HAaHMs, €ro MHTEpIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PAa3JINYHBIX YUEOHBIX CUTYallUsX, B TOM YHCJIE IPU CO3/1aHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a]a4y, BbIIBUTaTh TUIIO-
Te3y €€ pelleHus, HaXOAUTh apIyMEHTBI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEP)KIEHUH, 3a7aBaTh Ma-
paMeTpbl U KpUTEPUU PEILICHUS;

AQHAJIN3MPOBATh IOJYUYEHHBIE B XOJI€ PELIEHUS 3aJa4l PE3yJIbTaThbl, KPUTUYECKH OLIEHU-
BaTh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJlaud B 0Opa30BaTENbHOM JEATENBbHOCTH, B
TOM YUCJIE IPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh NPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEAEATEILHOCTH;

yYMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEHU, IpeJlaraTh OPUTHHAIbHbIE MTOAX0AbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabota ¢ uHpOpMAaIUECH:

BJIa/IETh HaBBIKAMH MOJIy4eHUs UHGOpMAIUU (PU3UIECKOTO COMEPKaHUs U3 UCTOYHHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYILECTBIATh MOUCK, aHAJIN3, CUCTEMATU3AIUI0 U UHTEpIIpe-
Tauio HHGOPMAIIUU Pa3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHHUBATh JJOCTOBEPHOCTh MH(POPMALIHH;

UCIIONB30BaTh CPeICTBa MHPOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUN B pelle-
HUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3AIIMOHHBIX 33724 C COOII0ACHNEM TpeOOBaHUI
PrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPAaBOBbIX M ITHYECKHUX
HOPM, HOPM HH(DOPMAIIMOHHOW 0€301aCHOCTH;

CO3/1aBaTh TEKCThI (PUINYECKOTO COAEPKAHUS B Pa3IMUHbIX (hopMaTax ¢ yuéToM Ha3Haue-
HUSI THPOPMALIMU U LEJIEBOI ayJUTOPUH, BEIOUpasi ONTHUMAIBHYIO (hOpMY TPEACTABICHUS U BH-
3yanu3alui.

IpeIMETHBIE:

1)aeMOHCTpHUpOBaTh HA IPUMEPAX POJIb U MECTO (PU3UKHU B OPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHMPA, B PA3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOU
NEeSITeIbHOCTH JIFOJICH;

2)y4uTHIBaTh TPAHUIBI PUMEHEHUSI M3YyYCHHBIX (PU3NYECKUX MOJENEH: MaTepHaabHas



TOYKa, MHEpIHalbHasl cucTeMa OTc4éra, abCOMIOTHO TBEPIOE TEO, WACAIBHBIN Ta3, MOJAEIH
CTPOEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUSUHBIN AMEKTPUUECKUH 3apsij P pelieHnu (hu-
3MYECKUX 3a7ay;

3)pacrno3HaBaTh (hpU3UUYECKUE SIBJICHUS (ITPOILECCH) U OOBICHATHh MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS BELIECTBA M AJIEKTPOANHAMUKH: PaB-
HOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JABMKEHHE, CBOOOIHOE MajJiIeHUe Tell, ABUKEHHE
0 OKPY’KHOCTH, UHEPIIHs, B3aUMOAeHCTBHE Teld, Tudy3us, OpOyHOBCKOE JABMKEHHE, CTPOCHHE
KHUAKOCTEH U TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tell IPHU HarpeBaHuU (OXJIAXACHUHU), TEIJIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHJIEH AL, TUIaBJIEHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIAXKHOCTh BO3-
JyXa, MOBBILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSA3b MEXy Mapa-
METPaMHU COCTOSIHUS Ta3a B U30IIPOLIECCaX, MIEKTPU3ALN TEN, B3aUMOJECHCTBHE 3apsi/10B;

4)onuchIBaTh MEXaHUYECKOE BUKEHHUE, UCIIONB3YS (U3NYECKUE BEIMYMHBI: KOOPAUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJbC TeNla, KMHETUYECKas
SHEprus, MOTEHIMAIbHAs YHEPIHsl, MEXaHU4Yeckas padoTa, MEXaHUYeCKasi MOIHOCTD; MIPHU OMH-
CaHMHU MPaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOJIb3YEMbIX BEIMYUH, X 0003HAUYECHUS U
€MHULIbI, HAXOUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU Be-
JUYUHAMU;

5)onuchIBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SIBJICHUS, UCTIOIb3YS PU-
3UUYECKHE BEIMUMHBL: JABJICHUE a3a, TEMIIEpaTypa, CPEIHA KHHETUUECKAsi SHEPT U Xa0TUYECKO-
ro JBM)KEHMSI MOJIEKYJI, CPEIHEKBAJApPAaTUUYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHY-
TPEHHss 3Heprusi, padora raza, K03(p(UIMEHT NOJE3HOr0 JEHCTBHS TEIJIOBOTO JIBUrATeNs; MPH
OINMCAaHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICII UCIOIb3YyEMbIX BETUYHH, X 0003HAUEHUS
U €IUHMILIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIUE NAHHYIO (U3UUECKYIO0 BEJIUYMHY C JIPYTHMMHU
BEJIMYMHAM;

6)onKChIBaTh U3yUEHHBIE 2JIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKHUE SBICHUS
(mporecchl), Ucnonb3ysl (PU3MUECKUE BEIMUYMHBI: 3JEKTPUUECKUN 3apsij, JEKTPUUYECKOEe I0JIe,
HaNPsOKEHHOCTD T10JIs, MMOTEHLIMAJ, PA3HOCTh MOTEHIUAJIOB; IIPY ONUCAHUM MPABUIBHO TPAKTO-
BaTh (PU3NYECKUI CMBICI UCTIOIb3yEMBIX BETUUYMH, X 0003HAUEHUS U €JMHUIIbI; YKa3bIBaTh (op-
MYJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTHMHU BEIMYUHAMM;

7)aHanu3upoBaTh (PU3MUECKUE TPOLIECCHl U SBIICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U
IIPUHLIMIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH coxpaHeHus Mme-
XaHUYECKON SHEpPruM, 3aKOH COXPAHEHUS HMMITYJIbCa, MPUHIUI CYNEPHO3ULMHA CHUJI, TPUHLIHUII
paBHOIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOEHUS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEHEH KMHETUYECKOW 3HEPTUU TEIUIOBOTO JBUKEHMS MO-
JIEKyJl ¢ a0COMIOTHOM TeMIepaTypoi, IepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS DJICK-
TPHUYECKOTO 3apsiza, 3aKkoH KyoHa, mpu 5TOM pa3iudaTh CI0BECHYIO (OPMYITHPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOE BhIpAXKEHUE U YCIOBHS (TpaHUIIbl, 00JaCTH) TPUMEHUMOCTH,

8)OOBSICHAT, OCHOBHBIC TPHHLMUIBI JEHCTBHS MAIIUH, TPUOOPOB M TEXHHYECKUX
YCTPOMCTB; pa3nuy4aTh yCIOBUS UX OE30MaCHOTO UCTOIh30BaHMS B IIOBCETHEBHOM KU3HU;

9)BBINOHATH SKCIIEPUMEHTHI 110 HCCIIEJOBAHUIO (PU3UIECKUX SBJICHUN U MTPOIECCOB C UC-
MOJIb30BaHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUHN, IPU 3TOM (POPMYITUPOBATH MpoOIeMy/3aaaqy
¥ TUTIOTE3y Y4eOHOTO SKCIIEPHMEHTa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMS,
MPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIBI,

10)ocymiecTBIATh MPSIMBIE U KOCBEHHBIC H3MEPEHHsI (PU3MUYECKIX BEIMYHH, IIPH TOM BBI-
OupaTh ONTUMANBHBIN CIOCO0 U3MEPEHUS U UCIIONb30BATh U3BECTHBIE METOABI OIICHKHU MOTPEIll-
HOCTEN U3MEPEHUN;

11)uccnenoBarth 3aBUCUMOCTH MEXAY (DU3MUECKUMU BEJIMYMHAMHU C HCIIOJB30BAHHEM
IPSMBIX H3MEPEHHM, IPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBAThH PE3yJIbTATHI MOTYUYCH-
HOM 3aBHCUMOCTH (DU3MUECKHX BEJIWYUH B BUJE TaOnuIl U rpadukoB, AeNaTh BBIBOIBI MO pe-
3yJIbTaTaM HUCCIIEA0BaHUS;

12)cobnronate mpaBuia 6€30MacHOrO TpyZa NMpH MPOBEACHUM HCCIEAOBAHUN B paMKax
y4e0HOro IKCIEPUMEHTa, Y4eOHO-UCCIIE10BATENbCKOW U TPOEKTHOM JIEATENBHOCTH € MCIOIb30-



BAaHMEM M3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 00OPYI0BAHUS;

13)pemath pacué€THbIe 3a/1a4M € SIBHO 33JJaHHON (PU3NYECKON MOJIETIBIO, UCTIONB3Ys (PU3H-
YeCcKHe 3aKOHBI ¥ NMPHUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 33aJaud BBIOMPATh (PU3HUECKYIO MO-
JIeJ1b, BBIIEATh PU3NUYECKUE BEIMYMHBI M POPMYJIbI, HEOOXOIUMBIE 115 €€ pelIeHUs, TPOBOAUTD
pacuéThl ¥ OILIEHWBATh PEAIbHOCTh MOJTYYEHHOTO 3HAYeHUs (PU3NUECKOI BETMUNHBL;

14)pemaTh KaueCTBEHHBIE 3a/la4M: BBHICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUYUBYIO LENOY-
Ky pacCykKJIeHHUH C UCIOJIb30BAaHUEM HM3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SIB-
JICHUI;

15)ucnonp3oBaTh NpU pelIeHnH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHO-
JIOTHH 711 TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPECTaBICHUsI yUeOHOW U HAay4dHO-
MOMYJIAPHON MH(pOpMAaLNHY, MOTYYSCHHON U3 pa3iMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPO-
BaTh MOJIy4aeMyt0 HHPOPMAIHUIO;

16)iprBOAUTE pUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B Pa3BU-
THE HayKH, 00BSICHEHHUE MPOILIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

17)ucnonp30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU 715 obecre-
yeHHs1 0€3011aCHOCTH MpU OOpallleHUH ¢ MPUOOpaMy U TEXHUUYECKUMHU YCTPOIiCTBaMH, I coXpa-
HEHHS 310POBbsI U COOJIIOICHHUSI HOPM SKOJIOTUYECKOT0 MOBEACHUS B OKpY Kalolleil cpesie;

18)paboTath B rpymnIe ¢ BbIMOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh pa-
00Ty rpynibl, pallMOHAIBHO paclpeieisiTh 00s13aHHOCTH U IUTAHUPOBATH JACATEIbHOCTh B HECTaH-
JApTHBIX CUTYalIUsAX, OLEHUBATh BKJIAJ] KaX/10T0 U3 YYaCTHUKOB I'PYIIbI B PEIIEHUE pacCMaTpH-
BaeMOi MPOOIEMBI.
OO611e KOMIEeTeHLINH:
OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEJICTBA ITOMCKA, aHAIN3a U UHTEPIIpEeTali HHpOpMaLUn
1 UHGOPMAIIMOHHBIE TEXHOJIOTUY /1JIsl BBIIOIHEHUS 3a/1a4 MPOPECCUOHANIbHOMN A€ATEIbHOCTH;
OK 03. [TnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MPO(ECcCHOHATBHOE U JINYHOCTHOE Pa3BU-
THE, NPEANPUHUMATEILCKYIO JIEATEIbHOCTh B IPO(ECCUOHATIBLHON cdepe, UCII0Ib30BaTh 3HAHUS
10 IPaBOBOW M (PMHAHCOBOI IPaMOTHOCTHU B PA3IMUYHBIX )KU3HEHHBIX CUTYalUsX;
OK 04. O¢pdexTrBHO B3aMMOIHCTBOBATh U padOTATh B KOJUIEKTUBE U KOMaH/IE;
OK 05. OcyuiecTBasTh YCTHYIO U NUCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ yueToM 0COOEHHOCTEH COIMATBLHOTO U KyJIbTYPHOTO KOHTEKCTA,
OK 07. CopelicTBOBaTh COXPaHEHUIO OKPY’KAIOIIEH Cpeibl, pecypcocOepekeHnto, MPUMEHTh
3HaHUS 00 M3MEHEHUH KIIMMaTa, IPUHIIAITEI OEPEeXIINBOTO MTPOU3BOJICTBA, Y(H(HEKTUBHO NeiCcTBO-
BaTh B UYPE3BbIYAHHBIX CUTYAIUSX.

2. CtpyKTypa U colepkanrue yueOHOro nmpeameTa
2.1. O6BeM y4eOHOTO IpeIMETa U BUIBI yIeOHOU paboThI

Bun yueGHOH paboThI

O0BeM B yacax

O6bem 00pa3zoBaTenbHON MIPOrPaMMBbl YI€OHOTO MTpeaMeETa 86

OOBeM paboThI CTYIEHTOB BO B3aMMO/ICHCTBHH C MPENOAaBaTEIEM 86
B TOM YHCIIE:

TeopeTuyeckoe 00ydeHue 54

[IPAKTUYECKUE 3aHATHS 32

na60paTopHLIe 3aHATHUA

KOHTPOJIbHBIE paOOTHI

[IpomexxyTouHas artectarus B popme audhepeHIIMpOBaHHBIN 3a4eTa

2.2. TemaTu4eckwii IIaH U COAEpPKaHUE yUeOHOTO MpeIMeTa




HaumenoBa- |Conepxanue yueOHOro MaTepuana u (GOpMbl OpraHu3aIuH O6wvem  [Kombr
HUE Pa3JIesoB |1eATeIbHOCTU CTYJEHTOB paboTa CTy/I€HTOB B Hacax KOMIIETEH-
U TEM i Gop-
MHPOBAHUIO
KOTOPBIX
CIOCOOCTBY-
€T 2JIEMEHT
IPOrpaMMbl
1 2 3 4
Pazpnen 1 «®Pu3uka 1 METOAbI HAYYHOTO IMO3HAHUSI
Tema 1.1. Coneprxanue yueOHOT0 MaTepuaa 2 OK 02
«®uzuka — |l. ®usuka — Hayka o npupoje. Hayunbie MeTo1bl O3HAHUS OK 03
HayKa O IPH- |OKPY’KaoIIero Mupa. Poib 3kcriepumMeHTa u TEOpUH B IPOLIEC- OK 04
pone». ce MO3HaHUS MPUPOJIbI. DKCIEPUMEHT B (hU3HKE. OK 05
MonenupoBanue pu3ndecKux sBjIeHUN U npoueccon. Hayu-
HbIE TUNoTe3bl. PU3NYECKHe 3aKOHbI U TEOPUU. [ paHuLbl Ipu-
MEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.
Ponb 1 MmecTo (pu3uku B GpopMUPOBAHUN COBPEMEHHON Hayu-
HOM KapTUHBI MHPa, B MPAKTUYECKON ASATEILHOCTH JIIOJICH.
Pazgen 2 «Mexanukay
Tema 2.1. Coneprxanne yu4eOHOT0 MaTepurana 4 OK 02
«Kunematu- |1. Mexanndeckoe nsmxenne. OTHOCUTEIBHOCTh MEXaHUYE- OK 03
Kay ckoro aBmwkeHus. Cuctema orcuéra. Tpaekropus. OK 04
[Tepemenienue, CKOpoCTh (CpeaHsst CKOPOCTh, MTHOBEHHAS OK 05
CKOpPOCTb) U YCKOPEHUE MAaTEPHAIbHON TOUKH, UX MPOEKIIUU OK 07
Ha OCU CUCTEMbI KOOpAHHAT. CI0XKEHUE NEPEMEILIEHUI U CII0-
JKEHHUe CKopocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMO-
TUHEHOe ABIKeHue. ['pa@ Ky 3aBUCUMOCTH KOOPIUHAT, CKO-
POCTH, YCKOPEHUSI, TyTH U MEePEMEIEHUs MaTepruaIbHON TOY-
KU OT BPEMEHU.
2.CBobonHOe mazieHue. Y CKOpeHre cBOOOHOTO MaIeHHUS.
Kpuponunelinoe aBumxeHue. J{BrkeHre MaTepuaibHON TOUKH
10 OKPYKHOCTH C IIOCTOSTHHOM 110 MOZYJIFO CKOPOCTBIO. YTJIO-
Bas CKOPOCTh, IMHEHHas ckopocThb. [lepros u yactora 00-
paienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.
TexHnueckue yCTponuCcTBa U MPaKTUYECKOE TPUMEHEHHUE: CITU-
JIOMETp, IBUKEHHE CHAPSII0B, LIETIHbIE U pEMEHHBIE TIEpeJayH.
B TOM uncne npakTu4ecKux 3aHATUN 4

1.IIpaktudeckoe 3ansaTue «/3ydyeHne HEpaBHOMEPHOTO J1BU-
YKEHHSI C LEJBIO ONPEICICHUsI MTHOBEHHOM CKOpocThy, «Hc-
CJIEIOBAHHUE COOTHOLLIEHUS MEXKIY Iy TAMM, PO IECHHBIMU
TEJIOM 32 IIOCJIEI0OBATEIbHBIE PABHBIEC TPOMEKYTKH BPEMEHHU
IIPY PABHOYCKOPEHHOM JBHKCHUH C HAYAIIbHON CKOPOCTHIO,
PABHOU HYIIIO».

2.Ilpaxtnyeckoe 3aHsaTue «/3ydyeHne NBUKEHNUS IapUKa B
BSA3KOH XuIKoCcTH», «3ydeHue nuxeHus teia, OporeHHOro

T'OPU30OHTAJILHO)).




Tema 2.2.
«JIMHAMUKW

Copepxanne yaeOHOTO MaTepuana

1. ITpunuun otHocutenbHoCTH ['anunes. [lepBeiit 3akoH Hero-
ToHa. IHepumanpHele cuctemsl orcuéta. Macca tena. Cua.
[Tpuniun cynepno3uiuu cuil. Bropoit 3akon HerotoHa st
MarepuanbHOU TOUYKU. Tperuii 3akoH HeroTOHA 11711 MaTepu-
aIbHBIX TOYEK. 3aKOH BCEMUPHOIO TArOTeHUs. CHila TSKECTH.
IlepBas kocmuueckas ckopocTs. Cuna ynpyroctu. 3akoH ['y-
ka. Bec Temna.

2.Tpenue. Buasl Tpenus (mokosi, CKoJIbxeHus, kadenus). Cu-
na tpenusi. Cyxoe Tpenue. Cunia TpeHUs CKOJIbKEHUs U Chjla
Tpenus nokosi. Koapdumuent tpenus. Cuna conpoTUBICHUS
IIPU IBMOKEHUU TeEJIA B )KUJKOCTH WM Tase.

[TocTynaTenbHOE U BpaIaTeIbHOE IBMKEHUE a0COIIOTHO
TBEPIOTO TesNa. MOMEHT CHIJIBI OTHOCUTEIIHO OCH BPAILCHUS.
[Ineqo cumel. YcnoBus paBHOBeCUs TBEPAOTO TEIA.
TexHuuecKkre ycTpoicTBa U MPaKTHUYECKOE TPUMEHEHUE: MOT-
UIUIHHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB.

B ToM uncne nmpakTHYeCKHX 3aHSTHI

1.IIpakTuyeckoe 3ausaTHE «M3ydeHue nBKeHUs OpycKa 1o
HAKJIOHHOH IUIOCKOCTW», «MccenoBanye 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIMX B IPYKHMHE U PE3MHOBOM 00pa3-
e, ot ux gepopmanun», «McecnenoBanue yciaoBuii paBHOBe-
CHsl TBEPAOTO TEJA, UMEIOLIET0 OCh BPAILICHUS».

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 2.3.
«3aKOHBI
COXpaHEHUS B
MEXaHHUKe)

Coneprxanne yuyeOHOTO MaTepraa

1.Mnynbec MaTepuanbHOU TOUKH (TENa), CHCTEMbI MaTEPH-
aJIbHBIX TOYEK. VIMITyJIbC CHIIBI M H3MEHEHHE UMITYJIbCA TEIIA.
3aKOH COXpaHEHMsI UMITyJIbca. PEakTHBHOE IBUYKEHUE.
Pabota cwitbl. MomHoCcTh critbl. KuneTnueckasi 2Heprust Ma-
TepuanbHoi Touku. Teopema 06 M3MEHEHNH KHHETHYECKON
JHEPIHUH.

2.IlorennuaneHas 3Heprus. [loTeHnManpHas 3Heprus ynpyro
nepopMupoBaHHOH NpyKUHBI. [loTeHIInaIbHas SHEprus Tena
BOJIM3K noBepXHOCTH 3emiin. [loTeHIanbHble 1 HEMOTEHIIN-
asibHble CHIIbl. CBA3b pabOThI HENOTEHIMAIBHBIX CHII C U3Me-
HEHUEM MEXaHUYECKOW PHEPIUHM CUCTEMBI Tel. 3aKOH coXpa-
HEHUS MEXaHUYECKOW YHEPTUU. YIIPYTUE U HEYTIIPYTHE CTOJIK-
HOBEHHU. TeXHUYECKUE yCTPOUCTBA U NIPAKTUUECKOE IIPU-
MEHEHHE: BOJOMET, KONEP, NIPY>KUHHBIN MUCTOJIET, IBHKEHUE
paker.

B TOoM uncie npakTUYEeCKUX 3aHSATUIA

1.IIpaktuyeckoe 3anstue «V3yuenne abCcoNOTHO HEYTIPYTOTO
yZAapa C IIOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAsTHUKOBY,
«MccnenoBanue cBsizu pabOTHI CHITBI C U3MEHEHUEM MEXaHU-
YECKOM SHEPruu Teja Ha IPUMEPE PaCTSHKEHUsI pE3UHOBOTO
KTYTay.

OK 02
OK 03
OK 04
OK 05
OK 07

Paznen 3 «MonekynspHas GU3HKa U TEPMOIMHAMUKAY

Tema 3.1.
«OCHOBBI
MOJIEKYJISIP-
HO-KMHETH-
YEeCKOU Teo-

Coneprxanne yyeOHOT0 MaTepuana

1. OcHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KUHETHYECKOH Teo-
PHUH B UX ONIBITHOE 00OCHOBaHUE. BpOyHOBCKOE JIBIKEHUE.
Huddysus. Xapakrep IBIKEHUS U B3aUMOJCHCTBUS YaCTHUI]
BemiecTBa. MoJIesT CTPOCHHUS Ta30B, JKUIKOCTSH U TBEPIBIX

OK 02
OK 03
OK 04
OK 05
OK 07




pum»

TeJ U 00bSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJE-
neid. Macca u pa3mepsl MoJiekyJi. KonmnuectBo Bemecta. [1o-
crostHHast ABorazpo. TemnoBoe paBHoBecue. Temmneparypa u
e€ m3mepenue. lkana remneparyp Llenascus.

2. Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKY-
JIIPHO-KUHETUYECKON TEOPUHU UCATBHOTO raza. AOCOMIOTHAS
TeMIiepaTypa Kak Mepa CpeIHe KHHETUYECKON SHEpruu Tel-
JI0BOTO BMXeHus yacTtull ra3a. [llkamna remnepatyp Kenbbu-
Ha. ['a30BbIe 3aKoHbI. YpaBHeHue MeneneeBa—Knaneipona.
3akoH JlanberoHa. M3omporecchl B MaealbHOM ras3e ¢ mocTo-
STHHBIM KOJIMYEeCTBOM BelecTBa. [ padudeckoe npeacraBicHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3obapa. Texnuueckue
YCTPOMCTBA U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, 6apo-
METP.

B ToM umncie mpakTUYeCKUX 3aHSITHI

1.IIpaktuyeckoe 3anarue «OnpeneneHnue Maccol BO3AyXa B
KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHHI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl Bo3ayXxa B Hel», «MccnenoBanue
3aBUCUMOCTH MEXy ITapaMeTpamMu COCTOSHUS Pa3peKEHHOTO
rasay.

Tema 3.2.
«OCHOBBI
TEpPMOIUHA-
MUK

Copep:xanue yueOHOT0O MaTepuana

1. TepmonnHamu4yeckas cucreMa. BHyTpeHHs dHEpIus Tep-
MOJIMHAMUYECKON CHUCTEMBI U clIocoObI €€ n3meHenus. Komiu-
YeCTBO TEIUIOTHI U paboTa. BHyTpeHHss S3HEPTHs OHOATOM-
HOT'0 MJIeaIbHOTO Ta3a. Bunpl Tenmonepenayn: TemIonpoBoOI-
HOCTb, KOHBEKIIUS, U3Ty4YCHHUE. Y JeIbHas TEIUIOEMKOCTh BE-
niectBa. KonnuecTso temnotel  npu teronepenade. Ilons-
tHe 00 aanabaTHOM mpouecce. [lepBblif 3aKk0H TepMOIUHAMMU-
ku. [IpuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMMKY K U30TIPO-
nieccam. ['paduueckas naTepriperanus padboTsl ra3a. Bropoi
3aKOH TepMOoANHAMHUKH. HeobpaTUMOCTh POIECCOB B MPUPO-
Te.

2. TennoBble MamuHbL. [IpUHIKTIBL JEHCTBUS TEILIOBBIX Ma-
mvH. [IpeoOpa3oBanus sHEPruM B TEMIOBBIX MamnHax. Koag-
(GUIUEHT MONEe3HOTo AEHCTBHS TEMI0BOM MamuHbI. [k
KapHo u ero ko3QuImeHT moyxe3Horo JeHCTBHs. DKOJIOTH-
YeCcKUe MPOOIEMBbI TEIUIOPHEPTETHKH.

TexHuueckue ycTpoiCcTBa U MPAKTUUECKOE TPUMEHEHUE: JIBU-
ratenb BHyTPEHHETO cropaHusi, ObITOBON XOJIOAUIBHUK, KOH-
JUIIOHED.

OK 02
OK 03
OK 04
OK 05
OK 07

B ToM uncne NPAKTHYICCKUX 3aHATUH

1.ITpaktrueckoe 3ansitue «M3MepeHune yneabHON TEeMI0EMKO-
CTH.




Tema 3.3. Copepxanne yaeOHOTO MaTepuana OK 02
«Arperatnsie |1. [TapooOpa3zoBanue u koHeHcanus. Vcmapenue u KUumneHue. OK 03
COCTOSIHUSL ~ |AOCOJIOTHAsE M OTHOCHUTENIbHAS BIAXKHOCTH BO3ayxa. Hachl- OK 04
BEIIIECTBA. IICHHBIN map. Y AesbHAas TeTIoTa NapooOpa3oBaHusl. 3aBUCH- OK 05
®da3zoBble MOCTb TEMIIEPATYpbl KUIIEHUS OT JABJICHMUSL. OK 07
nepexoas» [TBEpHoe Teno. Kpucrammmaeckue u amopdusbie Tena. AHU30-

Tpomus CBOMCTB KpucTauioB. Kuakue kpuctaisl. CoBpe-

MEHHbIE MaTepuaibl. [naBnenre u kpucramumszanus. Y aenb-

Has TeruioTa riasneHus. CyOnaumanus. Y paBHEHUE TEIUIOBOTO

Oayanca. TexHUYeCKHEe yCTPONUCTBA U MPAKTUUECKOE MIPH-

MEHEHUE: TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOJIO-

MU TIOJyYEeHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE Ha-

HOMAaTEpHUaJIOB, 1 HAHOTEXHOJIOTHH.

B TOM unciie NpakTHYECKUX 3aHSATHI

1.IIpaktuyeckoe 3anarue «3mepeHne OTHOCUTENBHOM BllaX-

HOCTH BO3JyXa.
Paznen 4 «DnexkTpoauHaMuKay
Tema 4.1. Coneprxanne yuyeOHOTO MaTepraa OK 02
«Qnektpocta-|1. DnexTpuszauus Tea. DIEeKTpUUecKuil 3apsaa. [[Ba Buaa snek- OK 03
THUKa» TPUUYECKUX 3apsioB. [[pOBOAHUKH, TUATEKTPUKH U HOJIYIIPO- OK 04

BOJHMKH. 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsiaa. Bia- OK 05

umojieiicTBue 3apsaaoB. 3akoH Kynona. ToueuHbli anekTpu- OK 07

4ecKul 3apsizl. DnekTpuueckoe nosie. Hanpspk€HHOCTD di1ek-
Tpudeckoro noss. [IpuHnun cynepno3sunum 3MeKTPUIeCKuX
noJieit. JInHuM HanpsLKEHHOCTH AIeKTprueckoro nmois. Pabora
cuJ1 3neKTpocTaTuieckoro nois. [lorennuman. Paznocts no-
TeHIHANIOB. [TpOBOJTHUKY U TUAJIEKTPUKH B DJIEKTPOCTATHYE-
CKOM 1osie. /luanexrpudeckasl IpOHUIIAEMOCTb.

2. OnexkrpoémkocThb. Konaencarop. 1eKTpoEMKOCTh TIOCKO-
ro KOHJEHCATOpa. DHEPTHs 3apsKEHHOTO KOHAeHcaTopa. Tex-
HUYECKHUE YCTPONCTBA U MPAKTUUECKOE IPUMEHEHUE: AIEKTPO-
CKOII, JIEKTPOMETP, JIEKTPOCTATUUECKAs 3aIINUTA, 3a3€MJICHUE
ANEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIHHBIN ammapar,
CTPYHHBIM IPUHTED.

B ToM umncie mpakTUYEeCKUX 3aHSITHI

l.HpaKTI/I‘{eCKoe 3aHATHUC «I/ISMCPCHI/Ie SHCKTpOéMKOCTI/I KOH-
ACHCATOpPaA».




Tema 4.2.
«IlocTosH-
HBIH JIEKTPHU-
YEeCKHUH TOK.
Toxu B pa3z-
JIMYHBIX Cpe-
JTax»

Copepxanne yaeOHOTO MaTepuana

1. DnexkTpudeckuil TOK. Y CI0BUA CYIIECTBOBAHUS DJIEKTpUYE-
ckoro Toka. Mcrounnku Toka. Cuina Toka. [TocTOSIHHBIN TOK.
Hanpsiokenue. 3akon Oma 15 ydacTka enu. DJIEKTPUYECKOoe
COIIPOTHUBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHHE BelecTBa. [loce-
JOBATENbHOE, MTApAJUIEIbHOE, CMEIIAHHOE COEIMHEHHE MPO-
BOJHHKOB.

Pabota snekTpuueckoro Toka. 3akon Jxoyms—JIenna. Mor-
HOCTb 3JIEKTPUYECKOT0 TOKA. DJIEKTPOABIIKYIIAsl CUjla U BHY-
TPEHHEE COMPOTHUBJIEHNE UCTOYHHMKA TOKa. 3aKoH OMa s
IIOJIHOM (3aMKHYTOI1) anekTpudeckoi nenu. Koporkoe 3ambl-
KaHHe. DIEKTPOHHAS IPOBOAUMOCTb TBEPIBIX METAJIJIOB. 3a-
BUCHMOCTb COIIPOTUBIIEHHSI METAJJIOB OT TEMIIEPATYPHI.
CBepX1IpOBOAMMOCT.

2. DNeKTpUYecKUil TOK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX
yukoB. [TomynpoBonuuku. Co6cTBeHHAs U IPUMECHAs MIPO-
BOAMMOCTB NOJIYNPOBOAHUKOB. CBoiicTBa p—n-niepexona. [lo-
JYTIPOBOJTHUKOBBIE TPUOOPHI. DIEKTPUUECKUI TOK B PaCTBO-
pax u pacijiaBax JEKTPOIUTOB. DJIEKTPOJIUTHYECKAS TUCCO-
nuanys. DIEKTPOIu3. DIEKTPUYECKH TOK B ra3ax. CamocTo-
SATENBHBIN U HECAMOCTOSTENBHBIN pa3pan. Monnus. [lnazma.
TexHuueckne yCTpoHCTBA U MPAKTHYECKOE TPUMEHEHHE: aM-
IIEPMETP, BOJIBTMETP, PEOCTAT, ICTOYHUKH TOKA, DJIEKTPOHA-
rpeBareabHble TPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN AHO, TEPMUCTOPHI U
(G OTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN JHOJ, FaIbBaHHUKA.

B ToM umncie mpakTUYEeCKUX 3aHSITHI

1.IIpaktuyeckoe 3anaTHe «/3ydyeHne CMEMIaHHOTO COEUHE-

HUS PE3UCTOPOBY, «I3MepeHne dIEKTPOABUKYILEH CUIIBI UC-

TOYHHMKA TOKA M €r0 BHYTPEHHETO CONMPOTUBIIEHU», «Habumto-
JCHHUE DIIEKTPOJIA3AY.

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 4.3.
«MarauTtHoe
roJie. DneK-
TPOMAarHuT-
Hasi UHAYK-
LMDy

Copep:xanue yueOHOT0 MaTepuana

1. IlocTossHHBIE MarHuThl. B3anmoaelcTBHE IOCTOSHHEIX Mar-
HUTOB. MaruutHoe nose. BekTrop MarHuTHON MHIYKIUU.
[IpuHIMn cynepno3unuy MarHuTHBIX N0JIeH. JIMHUM MarauT-
HOM uHAYKIMU. KapTuHa TMHUI MAarHUTHOM MHIYKUIUU MOJIS
MOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1oJie TPOBOJIHUKA C TO-
koM. KapTuHa TMHUI MHIYKIIMK MarHUTHOTO TOJIS ITTMHHOTO
MPSIMOTO TTPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA,
KaTymku ¢ TokoM. OneIT Opcrena. Bzanmopaeiictere npoBoi-
HUKOB ¢ TokoM. Cuiia AMriepa, €€ MoJ1yJib M HalpaBlIeHHE.
Cuna Jlopenua, e€ MoJlyJIb U HarnpaBiieHue. JBUkeHue 3aps-
YKEHHOM YacTUIIbl B OJITHOPOJIHOM MarHUTHOM moJje. Pabora
cuiel JlopeHna.

SIBneHue JIeKTpOMarHuTHOM UHAYKIUH. [IoTOK BekTOpa Mar-
HUTHOW MHAYKIHUH. DIEKTPOJABIKYILAS CHJIa MHAYKIIUH. 3a-
KOH 2JICKTPOMAarHUTHOM MHAyKuuu Papanes.

BuxpeBoe anexktpruueckoe mosie. DIEKTPOABIKYIIAsS CHIa UH-
JTYKIWW B IPOBOJIHUKE, ABMXKYIIEMCS MMOCTYNAaTEIbHO B OJHO-
poaHom MarHuTHOM noJie. [IpaBuo Jlenua.

WBayKTHBHOCTG. SIBlICHNE CAMOMHAYKIIUU. DICKTPOABIIKY-

OK 02
OK 03
OK 04
OK 05
OK 07




1ast Cujia CAaMOMHIyKIIMH.
OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.
DNEeKTpOMarHuTHOE 1nose. TeXHUnYeCKue yCTpONCTBA U MpakK-
TUYECKOE MPUMEHEHHE: ITOCTOSIHHBIE MAarHUTBHI, 2JICKTPOMAr-
HUTBI, DJIEKTPOABUIATEIIb, YCKOPUTEIIN HIEMEHTAPHbIX Ya-
CTHLI, UHAYKIIMOHHAS TI€Yb.

B TOM unciie NpakTHYECKUX 3aHSATHI

1. IIpakTuueckoe 3ansaTue «M3yueHrne MarHuTHOIO MoJIs Ka-
TYIIKHU C TOKOM», «MccaenoBanue NeicTBUS OCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM», «JcciieroBaHue sIBJICHUS DIIEK-
TPOMAarHUTHON MHIYKLIANY.

Paznen 5 «Konebanus 1 BOJIHEBD)

Tema 5.1.
«Mexaaude-
CKHUE U DIIEK-
TPOMAarHMT-
HBIE
KoJIEOaHHS U
BOJIHBI»

Copepxanne yaeOHOTO MaTepuana

1. KoneodarensHas cucrema. CBOOOIHBIE MEXAaHUYECKHE KOJIE-
O0anus. ['apmonnueckue konebanus. [lepuon, yactora, am-
muTyna u $asza konedanuid. [IpyxuHHbI MasTHUK. MaTema-
TUYECKUN MAsTHUK. YpaBHEHHE TAPMOHHUECKUX KOJICOaHUH.
IIpeBpalueHre sHEPrux Npy rapMOHMUYECKUX KOJICOAHUSX.
Koneb6arenbublit KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE KO-
nebaHus B ueallbHOM KoJiebaTeTbHOM KOHTYpe. AHaNOrus
MEXy MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH KOJIeOaHMs-
Mu. @opmyna ToMcoHa. 3aKOH COXpAaHEHMS SHEPTUU B UJIe-
aJlbHOM KouiebatenbHOM KoHType. [IpeacraBienue o 3aTyxa-
I0IUX KojeOaHusax. BeiHyXIeHHbIE MEXaHUYECKHe Koseba-
Hus. Pe3onanc. BeIHyKIeHHbIE 2JIeKTpOMarHuTHHIE KoJie0a-
HUSL.

2. Ilepemennslii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.
MoOIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYTHOE U JE€HCTBYIO-
1iee 3HaUE€HUE CUJIbI TOKA U HANPSIKEHUS.

Tpanchopmarop. [IponsBoacTso, nepenaya u norpediieHne
ANEKTPUYECKON SHEPTUU. DKOJIOTHUECKUE PUCKH NTPH MPOU3-
BOJICTBE 3J1eKTpodHeprun. KynbTypa ncnonb30BaHus 31EKTpo-
SHEPrUM B IOBCEJHEBHOM XKU3HU. TeXHUUECKHUE yCTPOUCTBA U
MIPAKTUYECKOE IPUMEHEHHUE: IIEKTPUUECKHI 3BOHOK, TeHepa-
TOp NEPEMEHHOT0 TOKA, IMHUU JIEKTponepeay.

B ToM umncnie npakTHYeCKHX 3aHSTHI

1. IIpakTnueckoe 3ansatue «lccnenoBanue 3aBUCUMOCTH I1e-
pHOAa MalbIX KOJIOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
MAacChl Tpy3a».

2. ITpaktnueckoe 3anstue «VccienoBanrue nepeMeHHOIo TOKa
B LIENIU U3 TI0CJIE0BATEIBHO COEMHEHHBIX KOHIEHCATOPA,
KATYILKH M PE3UCTOPAY.

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 5.2.
«ITpupona
CBETa»

Coneprxanue yueOHOro MaTepuaa

1. Mexanuyeckue BOJIHBI, YCIIOBHS pacnipocTpaHeHus. [lepu-
o11. CKOpoCTh pacupocTpaHeHUs U JjiMHa BOJIHBL [lonepeu-
HBbIE U IPOAOJIbHBIE BOJIHBL. HTepdepenius u nudpakuus
MEXaHMUYECKUX BOJH. 3ByK. CKOpoCTh 3ByKa. ' poMKOCTb 3BY-
ka. Beicora Tona. TeMOp 3ByKa.

2.97eKTpOMarHuTHHIE BOJIHBL. Y CIIOBHS U3TyUEHHUS JIEKTPO-
MAarHUTHBIX BOJIH. B3anmHast opuenranus sektopoB E, B, v B
2JIEKTPOMArHUTHOM BostHE. CBOMCTBA 3JIEKTPOMArHUTHBIX

OK 02
OK 03
OK 04
OK 05
OK 07




BOJIH: OTPaX€HHE, IPEIIOMIICHUE, TTOJSIPU3AIINS, TUPPAKIIHS,
unatepdepenimsa. CKOpOCTh MIEKTPOMAarHuTHEIX BOJH. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX
BOJIH B TEXHHKE U OBITY.

[IpuHuuMIBI paTuoCBA3U U TeNEeBUACHUS. Pagronokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.
TexHnueckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHUE: MY-
3bIKAJIbHBIE MHCTPYMEHTBI, YJIbTPa3BYKOBasl JUArHOCTHKA B
TEXHUKE U MEIULIMHE, pajap, paAuONPUEMHUK, TEIEBU30P,
anTeHHa, TenedoH, CBU-nieyn.

Tema 5.3.
«OnTtukay

Coneprxanue yueOHOro MaTepuaa

1. 'eomerpuueckas ontuka. [IpsamonnneitHoe pacipocTpaHe-
HUE CBETa B OJHOPOAHOMU cpeze. JIyd cBera. ToueuHbIi HCTOY-
HUK cBeTa. OTpakeHue cBeTa. 3aKOHbI OTpakeHus ceta. [1o-
CTpOEHHUE U300paXeHUH B IJIOCKOM 3epkaie. [Ipenomienue
cBeTa. 3aKOHBI MPEJTOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomMieHus. [lonHoe BHyTpeHHee oTpaxenue. IIpenenbHbiin
yroJl IOJIHOTO BHYTPEHHET 0 oTpakeHus. /lucnepcus ceera.
CrnoxHubrii coctaB 6enoro ceera. [[Bet. Cobupatomue u pac-
ceuBarolue JUH3bl. ToHkas 1nH3a. POKYCHOE pacCTOSIHUE U
OIITHYECKasi CHJIa TOHKOU MH3bI. [TocTpoeHne nzodpaskeHuii B
coOMparoIuX ¥ pacCeHBAIOIINX JIMH3aX. DopMysia TOHKOM
JIMH3bI. Y BEJIMYEHHE, 1aBaeMoe JuH30i. [Ipeaens npumenu-
MOCTH F€OMETpUUYeCcKOr onTukU. BonHoBas onrtuka. MHTEp-
¢depennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIIO-
JeHUS] MAKCUMYMOB M1 MUHUMYMOB B HHTE€pP(hEPEHIIMOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.
Hudpakums ceeta. JudpaximonHas pemeérka. Y cioBue Ha-
OJt0/IeHUS TTIAaBHBIX MAKCUMYMOB TIPH MMaJI€HUH MOHOXPOMa-
TUYECKOT0 CBETa Ha AU(PPAKLIMOHHYIO PEHIETKY.

ITonspusanus ceera. TexHUYECKUE yCTPOUCTBA U ITPAKTHYE-
CKO€ MPUMEHEHHE: 0UKH, JIymna, (hoToannapar, IpOeKINOHHbBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONITHKA, JTU-
(hpakIoOHHAs PEeIIETKA, ITOISTPOHI.

B ToM umncie mpakTUYeCKUX 3aHSITHI

1.IIpakTnueckoe 3ansatue «M3mepeHue nokasarens npeaom-
JICHUS CTEKJIAY.

2. IlpakTaeckoe 3anstue «lccnenoBanrme cBOMCTB N300pa-
YKEHUH B JTUH3aX», «HaOIroieHne qUCIEpCHH CBETAY.

OK 02
OK 03
OK 04
OK 05
OK 07

Paznien 6 «OCHOBBI ClTeIMATBHON TEOPUH OTHOCUTEIILHOCTH)

Tema 6.1.
«OCHOBBI
CIIEINAIbHON
TEOPHUH OTHO-
CHUTEIBLHOCTI|

Copep:xanue yueOHOTO MaTepHana

1. I'paHuIIpl MPUMEHUMOCTH KJIaccuyeckor MexaHuku. [locty-
JIaThI CTIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTH: NHBAPUAHT-
HOCTb MOJIYJISl CKOPOCTH CBETA B BAKyyMe€, IPUHIUIT OTHOCHU-
TEJIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U
COKpaIlleHHE ITTMHBI. DHEPTUsl U UMITYJIbC PEISATUBUCTCKOMN
yacTHUIbl. CBsI3b MAcCChl C SHEPTHEN U UMITYJILCOM PEIISTH-
BHUCTCKOM YaCTULIBI. DHEPTHsI IOKOS.

OK 02
OK 03
OK 05

Paznen 7 «KBaHTOBas puzmkay




Tema 7.1.
«IIEeMEHTHI
KBaHTOBOM
OIITHKN

Copepxanne yaeOHOTO MaTepuana

1. ®otonsl. ®opmyina [nanka cBsi3u 3HEPTUU HOTOHA C €0
4acTOTOM. DHeprust U umMmynbe poroHa. OTKpBITHE U UCCIIe-
noanue ¢potodddekra. OnbiTer A.I'. CToseroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmreitna s Gotodrddexra.
«Kpacnas rpanuna» ¢potodaddekra.

Hasnenue ceera. OnbiTel I1.H. JIeObeneBa. Xumudeckoe Jei-
CTBHE CBETA. T€XHUUECKUE YCTPONCTBA U IPAKTHUYECKOE MTPHU-
MeHeHue: POTOAIeMEHT, POTONaTUHK, COTHEUHAs OaTapes,
CBETOJINO/I.

OK 02
OK 03

Tema 7.2.
«CrtpoeHnue
aTomay

Coneprxanue yueOHOro MaTepuaa

1. Mogaens atoma Tomcona. OnbiTel Pezepdopaa mo paccesi-
HUIO o -yacTull. [nanerapuas Mmoznens aroma. Iloctynater bo-
pa. M3nydeHue u nornomeHue (poTOHOB MU MEPEXoe aToMa
C OJTHOTO YPOBHsI DHEPI'MM Ha Ipyroi. Buael criekTpos.
CnekTp ypoBHEM dHEpruu aTomMa BOAOPOa.

BonnoBble cBolicTBa yactull. Bonnel ne bpoiinsa. Kopoycky-
JISIPHO-BOJIHOBOU yanu3M. CIIOHTaHHOE YU BBIHYKICHHOE U3-
nydeHue. TexHUYecKue yCTpOMCTBA U IPAKTUYECKOE IIPH-
MEHEHHE: CTICKTPAIbHBINA aHaIu3 (CIIEKTPOCKOIT), Jla3ep, KBaH-
TOBBIM KOMIIBIOTED.

B ToM uncne npakTHYeCKHX 3aHSTHI

1.IIpaktuueckoe 3ansarue «HaOmaroneHre TMHENYaTOro Criek-
Tpay.

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 7.3.
«ATOMHOE

STIPOY

Coneprxanue yueOHOr0o MaTepuana

1. DKcriepuMeHTHI, TOKa3bIBAOLINE CI0KHOCTh CTPOCHUS
anpa. OTkpeiTue paguoakTuBHocTU. OnbIThl Pesepdopra o
OIPEJICJIEHUI0 COCTaBa PaIMOAKTUBHOIO U3nydeHus. CBoii-
ctBa anb(da-, 6eTa-, ramMmma-u3IydeHus. BimsHaue paanoakTus-
HOCTH Ha KMBbI€ OpraHu3Mbl. OTKpbITHE IPOTOHA U HEUTPO-
Ha. Hyknonnast moznens siapa I'elizen0epra—lBanenxo. 3apsn
a1apa. MaccoBoe yucio aapa. M3oromnsl.

Anbda-pacnaa. DJIEKTPOHHBINA U TIO3UTPOHHBIN OeTa-pachai.
["amMMma-u3myueHue. 3aKkoH paJiOaKTUBHOTO pacrnaja.
DHeprust CBS3M HYKJIOHOB B sizipe. S nepHbie cuibl. Jledext
Macchl spa. SnepHble peakuuu. JleneHre u CUHTE3 siep.
Snepnsriii peakrop. TepmosiaepHsliit cuntes. [IpoGiemMsr u nep-
CIEKTHBBI SIEPHOM SHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI
SJIEPHON SHEPIeTUKU. DiIeMeHTapHble YacTUIlbl. OTKpbITHE
Nno3UTpoHa. MeTobl HaOIOIeHNS U PETUCTPALIUH JIEMEH-
TapHbIX yacTHll. PyH/IaMEHTaJIbHbIE B3aUMOJICHCTBUSI.
EnuncTBO m3udeckoit KapTHHBI MUpa. TeXHUUECKHE YCTPO-
CTBa U NPAKTUUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa Buip-
COHa, AJIEpHBIHA peakTop, aTOMHasi bomoa.

OK 02
OK 03
OK 04
OK 05
OK 07

B TOM unciie NpakTHYECKUX 3aHSATHIA

1.ITpaktudeckoe 3anstue «VccnenoBanue TpeKoB 4yacTHII (TI0
TOTOBBIM (hOTOTPADHUSIM)».

Paznen 8 «2neMeHTHI aCTPOHOMUH U aCTPO(PU3UKID

Tema 8.1.
«IEeMEHTHI
aCTPOHOMHUHU
1 acTpou-

Coneprkanue yueOHOro MaTepuasa

1 Orans! pa3Butus actpoHomud. [IpukinanHoe 1 MUPOBO3-
3pEHUYECKOE 3HAYEHNE ACTPOHOMUH.

Bup 3Bé3mH0oro Heba. Co3Be3aus, SpKUE 3BE3IBI, IIJIAHETHI, HX

OK 02
OK 03
OK 04
OK 05




3UKID» Buaumoe aBmwkeHue. Conneunas cuctema. Coinnie. ConHeu-
Hasi akTUBHOCTb. MIcTounnk sHeprun CoJiHIa v 3BE311. 3BE31IbI,
UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIeKTpalbHbINA
KJ1acC — CBETUMOCTBY. 3BE3/bI TTIABHOM MOCIEA0BATEILHOCTH.
3aBHUCHUMOCTE «Macca — CBETUMOCTDY IS 3BE3]] [TIaBHOMH II0-
ciegoBaTenbHOCTH. BHyTpeHHee cTpoenue 38€31. CoBpemMeH-
HbIE MPEJICTABIICHUS O IPOUCXO0XKICHUU U 3BoMtonMU CoHIa
Y 3BE37. DTanbl K1U3HU 3BE31. Muteunslii [IyTh — Haia ["anak-
Tuka. Ilonoxenue u aprmxenne Connna B ['anaxtuke. THUIBL
rajakTuk. PagroranakTuku u kBazapbl. Y€pHbIE IBIPHI B siAPaX
rajakTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66ia. Pazoe-
ranue rajgakTtuk. Teopus bonbsmioro B3peiBa. Penukrosoe us-
nydenue. MacmtabHast cTpykrypa Beenennoil. MeraranakTu-
ka. Hepeménnblie mpobaemMbl aCTPOHOMUHU.

VYuenndeckue HaOmoaeHus1. HabmroaeHus: HeBOOPYKEHHBIM
[J1a30M C MCTOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JIIs1
oTmpe/IeICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPET-
HYIO JJaTy: OCHOBHBIE co3Be3/11si CeBEpHOT0 MOJIyIIapust U sp-
kue 3BE3bl. Habmonenus B reneckon JlyHsl, mianet, Mieu-
Horo IlyTu.

ITpomexxyTouHas arrectanus B hopme audGepeHINPOBAHHOTO 3a9eTa

Bcero: 86

3.YcnoBus peanu3alyy yueOHOTo MpeIMeTa
3.1.ns peanm3anuy MporpamMmbl y4eOHOTO TpeaMeTa OJDKHBI OBITh MPEITyCMOTPEHBI
CJIEIYIOIINE CTICIIMANIbHBIC TTIOMEIICHUS: KaOMHET 00111e00pa30BaTeIbHbIX TUCIUILINH, OCHAIICH-
HBI 00OPYJIOBaHUEM: TTOCAIOYHBIE MECTa MO KOJIMYECTBY OOYyYaroIuXcs; pabodee MeCTo Ipe-
noiaBatetsi; MHQOPMAIIMOHHBIE CTCH/IbI, TEXHUYSCKUMHU CPEACTBAMH OOYUCHUS: MYJTbTUME U~
HOe 000pYJOBaHUE, MOCPEICTBOM KOTOPOTO YYaCTHHUKH 00pa30BaTEIbHOTO MpoIecca MpocMar-
PHUBAIOT BU3YyaJbHYIO HH(POPMAIIHIO 10 (PU3UKE, CO3MAI0T MPE3EHTALNH, BUICOMATEPUAIIbI, HHbIC
JOKYMEHTBI, KOMITBIOTEP C JIMIIEH3UOHHBIM POTPAMMHBIM 00ECIICYCHUEM, HHTEPAKTHBHAS J10C-
Ka, 3aTeMHEHHUE, TOYKA JIOCTyIa B HHTEPHET.
3aHATUS POBOMATCS C MPUMEHEHUEM DJIEKTPOHHOTO OOYYEHUS W JUCTAHIIMOHHBIX 00-
pa30BaTEIBHBIX TEXHOJIOTHIA.
3.2. HudopmanmoHHOE oOecrieueHUe peaTu3aliu MporpaMmMbl
OcCHOBHBIE TICUATHBIC U AJIEKTPOHHBIC H3TAHUS:
1. JlorBunenko, O. B., ®usuka + ellpwioxenue : yueonuk / O. B. JlorBuHeHko. —
Mocksa : KnoPyc, 2024. — 437 c.
2. Jloreunenko O.B., ®usuka Ilpaktukym: ydebnoe nmocodue// O. B. JlorBuHeHKO. —
Mocksa : KnoPyc, 2023. — 358 c.
3. Masyposa B.A., ®usuka aromHoro siapa (saepHas ¢pusnka) yueOHoe rmocoodue: ydeo-
Hoe nmocobue/ B.A. MasypoBa — Mockaa : KuoPyc, 2025. — 357 c.
4. Moxkpora U.U., ®uzuka JlabopaTtopHblii mpakTuKyM: yaeOHoe nmocooue/ .M. Moxkpo-
Ba Mocksa : KnoPyc, 2024. — 176 c.
5. Tpodumosa T.A., dusnka CnpaBouHoe nocobue: CITPaBOYHHK/
T.U. Tpodpumoa — Mocksa : KnoPyc, 2022. — 301 c.
JlonoTHUTETbHBIC NCTOYHHUKH:
1. https://lesson.academy-content.myschool.edu.ru/03/10
2. https://resh.edu.ru/subject/28/10/
3. https://educon.by/index.php/materials/phys



https://lesson.academy-content.myschool.edu.ru/03/10
https://resh.edu.ru/subject/28/10/
https://educon.by/index.php/materials/phys

4. KOHTpOJIb U OLIEHKA Pe3yJIbTaTOB OCBOCHUS yUEOHOTO MpeIMeTa
KoHTpomnb U oLleHKa pe3ynbTaTOB OCBOEHHs y4€OHOIO MpeAMeTa OCYLIECTBISIOTCS Mpe-
noJiaBaTesieM B Ipoliecce MPOBEACHUS MPAKTUUYECKUX U JIAOOPATOPHBIX 3aHATUH, YCTHBIX U ITHCh-
MEHHBIX OIPOCOB, TECTUPOBAHMSI, & TAKXKE BBIIOJIHEHUS CTYIEHTAaMH UHIUBUYaJbHBIX 3aJaHUH,

ITPOCKTOB, HCCIIEJOBaHUIA.

Pe3ynbrarel o0yueHust

Kpurepuu oneHku

MeTtoasl OLEHKHU

1)aeMOHCTpHPOBAThH HA IPUMEPAX POJIb U MECTO
¢u3uKM B OPMUPOBAHUU COBPEMEHHOW Hayd-
HOM KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOU
TEXHUKH U TEXHOJIOTHH, B TPAKTUUECKOU JIes-
TEJIBHOCTH JIIOJIEH;

2)y4uTHIBaTh TPAHULIBI TPUMEHEHUS U3YUEHHBIX
(bu3nuecKux MojeNel: MaTepruaabHas TOUKa,
WHEepIMaabHask CUCTEMa OTCU€Ta, aOCOIIOTHO
TBEPJIOE TEJI0, UICATIbHBIN T'a3, MOJIEIN CTpOe-
HUS Ta30B, KUIKOCTEH U TBEPABIX TEJl, TOUCU-
HBIH IEKTPUYECKUHN 3apsijl P perieHnu Qusu-
YECKHX 3aJ1ay;

3)pacrno3HaBaTh (U3HUECKHUE ABICHUS (TIpoLec-
Cbl) M OOBSICHATH UX Ha OCHOBE 3aKOHOB M€Xa-
HUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUH
CTPOCHHUS BEIIECTBA U AJCKTPOJIUHAMHKU: PaB-
HOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEITHOE
IBUKCHHE, CBOOOTHOE TIaJICHUE TEJl, JIBIKEHUE
10 OKPY>KHOCTH, UHEPLIUS, B3aUMOJECICTBUE TeE,
g ¢y3us, OpOyHOBCKOE IBIKEHHUE, CTPOCHUE
KHUJKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00BbEMa
TeJ IPU HarpeBaHuu (OXJIAXKICHHH ), TETIJIOBOE
paBHOBECHE, UCTIAPEHNE, KOHJEH AU, IIJIaBje-
HUE, KpUCTAJUIU3AIs1, KUTICHHUE, BIIaXKHOCTh BO3-
JyXa, OBBIILICHHUE JABJICHU ra3a MpHu €ro Ha-
TPEBaHUU B 3aKPBITOM COCY/IE, CBSA3b MEXKIY Ta-
paMeTpamMu COCTOSIHMS ra3a B M30IpoLeccax,
AJIEKTPHU3aLUS TEJl, B3aUMOJICUCTBHE 3aPsI0B;
4)onuchIBaTh MEXaHUYECKOE JIBXKEHUE, UCTIOIb-
3ys (PM3HUYECKUE BEITMYMHBI: KOOPIMHATA, Ty Th,
nepeMenIeHue, CKOpoCTh, YyCKOPEHHE, Macca Te-
J1a, CWJIa, UMITYJIbC Tella, KHHETHYeCKask YHEPTUs,
MOTEHIIMaIbHAas SHEPTUs, MeXaHu4yeckas padora,
MEXaHUYECKasi MOLTHOCTh; IIPHU OMKUCAHUH Tpa-
BUJILHO TPAKTOBATh (PU3NUECKHI CMBICI UCTIOJb-
3yeMBIX BEJIMYWH, HX 0003HAYCHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIIUE NaHHYIO (U-
3UYECKYIO BEIIMYMHY C IPYTUMU BEIIMIMHAMU;
5)onuchIBaTh U3yUEHHBIE TEIUIOBbIE CBOMCTBA
TEJ U TETUIOBBIC SIBIICHUS, HCIIONB3YsI (pr3nye-
CKH€ BEJIMYMHBI: JaBJICHHUE ra3a, TeMIeparypa,
CpeIHsIsl KHHETUYECKasi SHEPTUsl XaOTUYECKOIro
JBUKEHUS MOJIEKYJI, CPEAHEKBAIpaTUYHAs CKO-
POCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEH-
HsIsl DHEPTHs, paboTa rasa, Ko3QGUIHEHT m0JIe3-

ITonHoTa mpone-
MOHCTPHPOBAHHBIX
3HAHUHN U YMEHHE
MIPUMEHSITh UX TIPH
BBITIOJTHEHUH MTPAKTH-
YeCKuX padoT.
Ornenka «5» cTaBUTCS
MIPU TIOJTHOTE OTBETA
WJIU PEIICHUS B
ooneme 90% - 100%,
Onenka «4» cTaBUTCS
MIPU TIOJIHOTE OTBETA
WJIU PEIICHUs B
oobeme 70% - 89%,
Orenka «3» cTaBUTCH
MIPU TIOJIHOTE OTBETA
WJIU PEIICHUs B
oobeme 51% - 69%,
OreHka «2» CTaBUTCH
MIPU TIOJIHOTE OTBETA
WJIU PEIICHUS B
ooneme 50% u meHee.

TectupoBaHue, BOIPOCH
K qudQepeHITpoBaHHO-
My 3a4eTy




HOTO JIEHCTBUS TEIIOBOTO JIBUrATENsl; IPHU OIU-
CaHMU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI UCTIOJIb3YEMBIX BEJIMUMH, UX 0003Haue-
HUS U €AMHULBI, HAXOJUTH (DOPMYJIbI, CBSI3bIBA-
IOLIHE JaHHYI0 (PU3MUYECKYIO BETMUUHY C IPYTHU-
MU BEJIMYNHAM;

6)OonKChIBaTh U3yUYEHHBIE AJIEKTPUUECKUE CBOM-
CTBa BEIIECTBA M ANEKTPHUUECKHUE SIBICHUS (IIpO-
LIECCHI), UCTIONB3YS (PU3UUECKUE BETUUUHBL:
JNEKTPUYECKUH 3apsil, JIIEKTPUIECKOE T0JIE,
HaNpspKEHHOCTH 110J1s, NOTEHLUA, Pa3HOCTh I10-
TEHLMAJIOB; IIPY OIIMCAHUH ITPAaBUJIBHO TPAKTO-
BaTh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX Be-
JIMYUH, UX 0003HAYEHUS U €AMHULIBI; YKa3bIBATh
(bopMyJIbl, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYHHY C JPYTMMH BEJIUYHHAMU;
7)aHanu3upoBaTh (PU3MUECKUE MTPOLECCHI U 5B-
JICHUS], UCTIONB3YS (PU3MUECKHe 3aKOHbI U MPUH-
LIUIBL: 32aKOH BCeMUpPHOTo Tsarotenus, I, I u 11
3aKoHbl HbIOTOHA, 3aKOH COXPaHEHHUsI MEXaHU-
YECKOM SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCa,
MIPUHIIMII CYTIEPIIO3ULIUH CUJI, IPUHIUI PABHO-
IIpaBUsl HHEPLMAIBHBIX CUCTEM OTCYETA, MOJIE-
KYJISIPHO-KUHETHUYECKYIO TEOPHUIO CTPOSHHUS Be-
LIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEHEN KUHE-
TUYECKOM SHEPTUU TEIJIOBOTO JBUKEHHS MOJIe-
KyJI ¢ a0COJIIOTHOM TeMnepaTypo, nepBblii 3a-
KOH TepMOJIMHAMUKH, 3aKOH COXPaHEHHUSI dJIeK-
TPUUYECKOTr0 3apsija, 3akoH KynoHa, npu 3Tom
pa3nanyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS
(rpanu1Ibl, 00J1ACTH) IPUMEHUMOCTH;
8)00BACHATH OCHOBHBIE IPUHIUIIBI IEHCTBUS
MalliH, IPpUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh ycaoBUs UX O€30MaCHOTO UCIIOIb30-
BaHUS B NTOBCEIHEBHOM JKU3HH;

9)BBINOJIHATH KCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO
(bu3NYECKUX SIBICHUN U MPOIIECCOB C UCIOIb30-
BaHUEM IPSIMBbIX, U KOCBEHHBIX U3MEPEHUH, IPU
3TOM (OPMYITUPOBATH MPOOIIEMYy/3a/1a4y U TH-
1oTe3y y4eOHOro 3KCcrepuMeHTa, COOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000py10BaHMs,
MIPOBOJIUTH OMBIT U (POPMYIIHPOBATH BBIBOABI;
10)ocy1iecTBIATh MPsIMbIE U KOCBEHHBIE U3ME-
peHus GU3NYECKUX BETUYUH, IPH 3TOM BBIOH-
paTh ONTUMAJIbHBIN C1I0CO0 U3MEPEHMUSI U UC-
I10JIb30BATh U3BECTHBIE METO/BI OLIEHKH I10-
I'PEIIHOCTEN U3MEPEHNN;

11)uccnenoBars 3aBUCUMOCTH MEXTY (huznde-
CKHMMH BEJIMYMHAMU C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpEHUH, IPH 3TOM KOHCTPYHUPOBATh yCTa-
HOBKY, (PUKCHUPOBATh pe3yIbTaThl MOTYYECHHON




3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B BUJE Ta-
Oyl ¥ TpaUKOB, JENIaTh BBIBOJIBI 110 PE3YJIbTa-
TaM HMCCIEIOBAHNUS;

12)cobmonath npaBuiia 6€30MacHOTO TpyJaa MpH
MIPOBEICHUH UCCIIEJOBAHUH B paMKax y4eOHOTro
JKCIIEPUMEHTA, y4eOHO-UCCIIeJ0BATEIbCKOMN U
MIPOEKTHOM JIEATEILHOCTH C UCTIOIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000pyI0BaHUs;

13)pemath pacu€THbIC 337291 C SIBHO 3aIaHHOU
(bu3HYECKOI MOJIEINBIO, UCTIONB3YS (PU3HUECKUE
3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIIO-
BUS 3371a4¥l BBIOUPATh (PU3NYECKYIO MOJIEIb, BbI-
JEeNSTh GU3NYECKUE BETUINHBI U (DOPMYIIBI,
HE00XO0UMBIE IS €€ pelIeHUs, TPOBOAUTh pac-
4ETHI ¥ OLIEHUBATh PEaIbHOCTh MOTYyYEHHOTO
3Ha4YeHUs1 PU3NUYECKOIN BETUUNHBL;

14)pemaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh
JIOTUYECKH HETIPOTUBOPEUNBYIO LIEMIOYKY pacCy-
KJCHUU C UCTIOIb30BaHUEM M3yUEHHBIX 3aKO-
HOB, 3aKOHOMEpPHOCTEN 1 (PU3MUECKUX SBICHUH;
15)ucnonp3oBaTh NpU pelIeHNH Y4eOHbIX 3a1a4
COBpPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH
IUTSL TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETa-
IIUM U TpeCTaBICHUs] y4eOHOM U Hay4YHO-TIOIY-
JSIPHOYM HH(POPMAIINH, TTOTYUYEHHON U3 pa3and-
HBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATh
oJTy4aemMyto HH(OpMaIuio;

16)1puBOIUTH TPUMEPHI BKJIaJa POCCUHCKUX U
3apyOexHbIX YUEHBIX-(PU3UKOB B pa3BUTHE HAY-
KU, 00BSCHEHHE MTPOLIECCOB OKPYKAIOILET0 MU-
pa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
17)ucnons3oBaTh TEOPETUUECKHE 3HAHUS 110 (Pu-
3HMKE B MIOBCETHEBHOM KU3HU AJIs1 00eCneUeHUs
6e30macHOCTH IpU OOpaIlleHuH ¢ IpUbopamMu U
TEXHUYECKHMHU YCTPOHCTBAMH, JUTSI COXPAHEHUS
3JI0POBbSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO
MOBE/ICHUS B OKPY’KAIOLIEH CPENE;

18)paboTath B TpyIIe C BBINOJIHEHUEM PA3Iny-
HBIX COLIMAJIbHBIX POJIEH, INIAHUPOBATh paboTy
IPYMIIbI, PALMOHATIBHO paclpenesTh 00s3aHHO-
CTH U IUIAaHUPOBATh JIEATEIbHOCTh B HECTaHAPT-
HBIX CUTYallUsX, OLIEHUBATh BKJIAJ KaX/10T0 U3
YYaCTHHKOB TPYIIITHI B PEIICHHE paccMaTphBa-
E€MOH MPOOJIEMBI.




