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1. IOACHUTEJIBHAA 3AIIMCKA YYEBHOI'O IIPEIMETA
PU3NKA

1.1 O6aacTh NpUMEHEHHsI POTrPaMMBbI

Pabowas mporpamMa ydeOHOrO mpeaMeTa SBJISETCS YacTbl0 MPOTPaMMbl  MOJITOTOBKH
KBATH(UIIMPOBAHHBIX pabounx u cayxkammx mno mnpodeccun CIIO 35.01.27. "Macrep
CEeIbCKOXO035UCTBEHHOT0 mpou3BojacTBa", ykpynHéHHas rpynmna 35.00.00 Cenbckoe, JiecHOE U
pPBIOHOE XO35CTBO

1.2 Mecto mnpeaMera B CTPYKTYpe OCHOBHOH mNpodecCHOHAIBbHOH 00pa3oBaTebHOI
NMPOrpaMMbI: MIPEIMET OTHOCHUTCS K 00111e00pa30BaTeIbHOMY LUKITY Y4eOHOTO IJIaHa.

enn u 3aga4n npeaMera — Tpe0OBAHMSA K Pe3yJIbTATAM OCBOCHHS NpeaMeTa:

Cogepxanue mporpamMmbl oOmieoOpasoBarenbHOM mnpeamera Dusnka HampaBlIeHO Ha
JOCTUKEHHUE CIEAYIOUINX LEIeH:

— (QopmupoBaHue y oOy4arIIUXCcsi YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMS, 3HAYUMOCTHU
buznyecKux 3HAHUNA M COBPEMEHHOrO KBaNU(UIIMPOBAHHOTO CIELUANINCTA TMpU
OCYIIIECTBJIEHUU €T0 NMPOPECCUOHANBHOMN AESITEIbHOCTH;

— OBJIQJICHHE CHEeNU(PUIECKOH CHCTeMON (HU3MYEeCKHX NOHATUN, TEPMHUHOJOTHEH U
CUMBOJIMKOI;

— OCBOEHHE OCHOBHBIX (DM3MUYECKHX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJI3/ICHHE OCHOBHBIMH METOJAaMHU HAay4HOI'O IO3HAHUSA IPUPOJIbI, UCHOIb3YEMBIMU B
¢usuke (HaOMIOJEHME, ONMUCaHWE, W3MEPEHHE, BBIABI)KEHHE THIIOTE3, IPOBEICHUE
HKCIIEPUMEHTA);

— OBJI3JICHUE YMEHUSIMU oOpalaThiBaTh JaHHbBIE SKCIEPHUMEHTA, OOBSACHATH MOJyYEHHbBIE
pe3ynbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIy (QU3NYECKUMH BEIWYMHAMH B
Ha0JII01aeMOM SIBJICHUH, JIeNIaTh BHIBOJIBI,

— (QopmupoBaHuEe yMEHUs pelaTh GU3NYECKUE 3a7ja4ui Pa3HbIX YPOBHEN CIOXKHOCTH;

— Ppa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpolecce MPHOOpPETeHUs 3HAaHUM C MCIOJNB30BAaHMEM pPAa3IMYHBIX HCTOYHHUKOB
MH(OpPMallUU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUMN; YMEHHUI (OpMyINpOBAThH
U 000CHOBBIBATh COOCTBEHHYIO MO3UIIMIO 10 OTHOLIEHHIO K (U3UUecKoi MHbopMaIuu,
MOJIy4a€MOM M3 pa3HbIX HCTOYHUKOB;

— BOCMHTaHHUE YyBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

OcBoenune kypca O/] «®Pu3nkay npeanoaraeT peleHue CIeayoIuX 3a1ay:

— npuoOpeTeHne 3HaHUM 0 (QyHIaMEeHTaIbHBIX (PU3MUYECKUX 3aKOHaX, JIe)KAIUX B OCHOBE
COBpPEMEHHOM (M3MYECKOM KapTHUHBI MHpa, NPUHLUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLIECCOB, O HaNOO0JIee BaXKHBIX OTKPHITUAX B 00JIACTH
(bu3MKY, 0Ka3aBIINX OMpPEEISIONIee BIUSHIE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

— IMOHMMaHWe  (U3NYECKOH  CYIIHOCTH  SIBJICHMH, TMPOSBIAIOIMIMXCS B paMKax
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH;

— OCBOEHHE CIOCO00B UCIOIBb30BaHMsl (PU3UUYECKUX 3HAHUHN JUISl peIeHUs] TPAKTUYECKUX U
npodecCHOHANbHBIX 3a7a4, OOBSCHEHUs SBIEHUN NPUPOIbI, MPOU3BOIACTBEHHBIX H
TEXHOJIOTUYECKUX TIPOLIECCOB, MPHHLMUIOB JEHCTBUA TEXHUYECKHX MPHOOPOB H
yCTpOMCTB, oOecriedeHust 0e30MacHOCTH MPOU3BOCTBA U OXPaHbl IPUPO/IBI;

— ¢(opMupoBaHre yMeHHMH pemiath  y4eOHO-IpakTUYEeCKHe 3aJayd  (PU3UIECKOTO
coJiepKaHus ¢ y4€ToM npoeCcCHOHATBLHON HANIPaBIEHHOCTH;

— npuoOpeTeHne OmbITa MO3HAHMUS M CaMONO3HAHUS, YMEHHUI CTaBUTh 3a/laddl U pellaTh
po6eMbl ¢ y4€TOM NpodecCHOHANBHOM HalPaBICHHOCTH;



— (dopMupoBaHre YMEHHMH WCKaTh, AaHAIM3MPOBATh U 00pabaTeiBaTh (PU3MUECKYIO
UHpOpMaLHIO ¢ Y4€TOM PO EeCCHOHATILHON HANIPAaBIEHHOCTH;

— MOJATOTOBKA OOydYalOUmIMXCS K YCHEIIHOMY OCBOCHHUIO JHUCHUUIUIMH M MOJYJeH
npoeCCHOHATIBHOTO IMKJIA: (OPMHPOBAHUE Y HUX YMEHHUH M ONbBITA JESATEIHHOCTH,
XapakTepHBIX [uid npodeccuil / MOIKHOCTEH CIyKalluX WIM CIEeLUaIbHOCTEH,
NOJy4aeMbIX B MPO(ecCHOHANBHBIX 00pa30BaTeIbHBIX OPTaHU3AIMIX;

— IOATOTOBKa K (OPMHUPOBAHUIO OOMIMX KOMIIETEHUMH OyAyIero CreunuanucTa:
camMoo0pa30BaHMsl, KOMMYHHMKAallMM, COTPYJHHYECTBA, MPUHATUA  peIIeHUl B
CTaHJAPTHOW M HECTaHJIAPTHOW CHUTYalUsX, POCKTUPOBAHUSA, TPOBEICHHS (PU3HMUECKUX
u3MepeHuil, 3pQPEeKTUBHOrO M 0OE30MaCHOI0 MCIOJIb30BaHUS Pa3IUYHBIX TEXHUYECKUX
YCTPOKMCTB, COOIIOACHNUS IPABUII OXpaHbl Tpya mpu padore ¢ puznyecKuMu npudopamu
U 000pY/I0BaHUEM.

Oco0eHHOCTh (POPMHUPOBAHUS COBOKYITHOCTHU 3a/1a4 M3y4eHUs (PU3UKHU IJISi CUCTEMBI CPEIHEro
npoeCCHOHATBHOIO  00pa3oBaHMs ~ 3aKIIOYaeTcsl B HEOOXOIMMOCTH  peallu3aliu
NpoeCCHOHAIBHONW ~ HAMpaBJICHHOCTH pelIaeMbIX 3a1ad, Yy4yéra OCOOEHHOCTEeH cdepbl
NEeSITeIbHOCTH OYAYIIUX CIIELUATUCTOB.

B pesynbrare ocBoeHuUs mpeaMeTa 00yqarouIuiics J0IDKEH 3HAmb .

— CMBICI TOHATUH: (U3MYECKOe sIBIIEHHE, THIOTe3a, 3aKOH, TEOpHs, BELIECTBO,
B3aUMOJICIICTBHE, 3JIEKTPOMArHuTHOE I0Jie, BOJHA, (OTOH, aToOM, AaTOMHOE SApO,
MOHU3HPYIOIINE U3ITYICHUS;

— CMbIC (PU3UYECKHX BEJIMYMH: CKOPOCTb, YCKOpEHHE, Macca, CWila, UMIYJbC, paboTa,
MEXaHUYeCKasi SHEeprusi, BHYTPEHHAS SHEprusi, aOCOJIIOTHAs TeMmIepaTypa, CpenHss
KAHETHYECKasi DHEPIrUs YaCTHI[ BEMIECTBA, KOJIMYECTBO TEIUIOTHI, SJeMEHTapHBIN
AIIEKTPUUYECKHM 3apsiz;

— CMBICT  (PU3MYECKMX 3aKOHOB KJIACCHYECKOH MEXaHWKH, BCEMHPHOTO TATOTEHHUS,
COXpaHEHHsI DJHEPTrUH, WMIIyJIbca U JJIEKTPUYECKOTO 3apsia, TePMOTUHAMUKH,
3JIEKTPOMAarHUTHON MHAYKLKH, GpoTodddekTa;

— BKJIQJ] POCCHHCKHMX M 3apyOEXHBIX YYCHBIX, OKa3aBIIMX HaWOOJbIIee BIMSHUE HAa
pa3BuTHE (HU3HKHY;

B pe3ynbraTe ocBoeHUs npeaMeTa 00y4daroMics JOIKEH yMemp:

— TPOBOJUTH HAONIONEHHS, IUTAHUPOBATh W BBINOJHATH OKCIIEPUMEHTHI, BBIJIBHTATh
TUIIOTE3bl U CTPOUTH MOJIEIH,

— TNpPHUMEHATh TIONYYEeHHBIE 3HaHUS TO (QU3MKe Ui OOBSCHEHHS pa3zHOOOpa3HBIX
(GU3NUECKUX SIBICHUH W CBOMCTB BEUIECTB; MPAKTHYECKH HCIIONB30BaTh (H3UUECKHE
3HaHUS; OLEHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(OPMALMHU; HCIIOIB30BaTh
nproOpeTeHHbIE 3HAHWSI W YMEHHUS IS PEHICHHS MPAaKTHYECKUX 3a7ad MOBCEIHEBHOM
KHU3HM, oOecrieueHHss  O€30MAaCHOCTH  COOCTBEHHOM  JKHM3HM,  PAIMOHAIBHOTO
NPUPOJIONIONB30BAHNS M OXPaHbl OKPYKAIOMIEH Cpeapl. OMUCHIBATH WU OOBICHATH
¢u3nyeckue SIBICHUS W CBOMCTBA TeNl: CBOMCTBAa Ia30B, >KUIKOCTEH W TBEpPABIX Tel;
AJNIEKTPOMATHUTHYIO MHIYKIIHIO, PACIIPOCTPAHEHUE JIEKTPOMAarHUTHBIX BOJIH; BOJTHOBEIC
CBOWCTBA CBeTa; M3JIY4YCHHWE U TMOTJIOUIeHHe cBeTa aToMoM; (orodddekt; orTnuyarh
THIOTEe3bl OT HAYYHBIX TEOPWH; JeiaTh BBHIBOABI HA OCHOBE OSKCIIEPUMEHTAIBHBIX
JAHHBIX; TPUBOAUTH TNPHUMEPHI, MOKa3bIBAIOIIME, YTO: HAOIIOACHHUS U DKCIIEPUMEHT
ABJISIIOTCSI OCHOBOHM Ul BBIABMIKEHMsI THIOT€3 M TEOpHUH, IMO3BOJSAIOT IPOBEPUTH
UCTUHHOCTh TEOPETHUECKUX BBIBOAOB; (DU3MUECKas TEOpus JaeT BO3MOXKHOCTb
OOBSICHATh W3BECTHBIC SBJIICHUS NPUPOABI M HayuyHble (aKThl, NpPEICKa3blBaTh eIle
HEH3BECTHBIC SBJICHUS;

— MHpPUBOAMUTH NPHUMEPHI NMPAKTHUECKOTO HCIOJIb30BaHMs (U3NYECKUX 3HAaHUIl: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHKU M JIEKTPOAMHAMUKU B JHEPreTHKE; pa3IMYHbIX BUIOB
AIIEKTPOMArHUTHBIX U3IYYEHUH JUIsl pa3BUTHs pajio U TEICKOMMYHHUKALUN, KBAHTOBOU
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¢U3UKM B CO3MAaHMU SIIEPHOM DHEPreTHKH, Ja3epoB; BOCHPUHUMATh M Ha OCHOBE
MOJIyYEHHBIX 3HAHUNA CAMOCTOSATENBHO OLEHUBATh HH(GOPMALMIO, COAEPHKAILIYIOCS B
coobenussx CMU, MHTepHeTe, HAy4HO- NOMYJISPHBIX CTaThsIX.

— TMPUMEHSTH NOTyYEHHbIC 3HAHUSA JUI pelIeHus (PU3NUeCKUX 3a]au; ONPEeNIiATh XapaKTep
¢usuueckoro mporecca mno rpaduxy, tadbmuie, Gopmyne*;u3mMepATs pAn puznuecKkux
BEJIMYUMH, IPEJCTABIISAS PE3YIbTAaThl U3MEPEHHUH C yUETOM UX MOTPELUIHOCTEH.

Tpebosanusn Kk naanupyemvim pe3yibmamam
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOTo mpeamMera «Du3HKay ITOKHBI OTPaXKaTb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacimmpeHue XU3HEHHOTO OMBbITAa M OMbITa JIEATEIFHOCTH B IMPOLIECCE PeaH3allii OCHOBHBIX
HAIPaBICHUN BOCIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUICKOI0 OOLIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJBHBIMH HHCTHUTYTaMH B COOTBETCTBUH C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETHHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSIM POCCHHCKHUX
YU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYLIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3IuyHbiM cdepaM MNpopecCHOHANbHONW JESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TITAHEI,

TOTOBHOCTh M CIOCOOHOCTHh K OOpa30BaHMUIO M CaMO0Opa3oBaHUIO B o0jacTu (U3MKH HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paciiupeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeliCTBHS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (DU3HUCCKUX SIBJICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH, PAa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBareibckme 1eiCTBUSA:

BJIa/IeTh HAYYHOW TEPMUHOJIOTHEU, KIIOYEBBIMU TOHATHUSMU U METOAAMU (HU3HYECKOU
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 001acTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MIOUCKY METO/OB PELIeHMs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3M W aKTyaJu3HpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTBhl IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3YyYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEePEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACITSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIQJICTh HABBIKAMU TOJy4YeHUs WHMOpMAIUU (HU3HUYECKOTO COACPIKAHUS U3 MCTOUYHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHbIX BUAOB U (HOPM MPE/ICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMyHBIX (opMmMaTax C y4EToOM
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JIeHCcTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IJIAaH JACWUCTBUM, paclpeieNiTh pojid € Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3IMUHBIX CHUTYallHsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (DU3HKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHUM;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAWIMU B 001acTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHHUBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHUS 110 HX CHIKCHHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIA3E PE3YIILTATOB EATEIHHOCTH;
IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.
B nmpomiecce nqocTrkeHMs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE ISt
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHHE IPYTHUX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koHiy oOyueHus mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOU
JNeITEeIILHOCTH JIFOICH

VUUTBHIBATh TPAHUIBl NMPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO, MACAIBHBIA Tra3, MOJAEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN 3JIEKTPUYECKUN 3aps]l IPU pELIECHUU
bu3nYecKux 3a1a4;

pacro3HaBaTh (pU3MYeCKHe sBIEHUS (TMPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [BIKEHHE, CBOOOJHOE TMajeHHe Ted,
JIBIDKEHHE TI0 OKPY)XKHOCTH, WHEpIHMs, B3auMojeicTBue Tel, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell MpHU HarpeBaHUU
(OXJaXJIeHUN ), TETUIOBOE paBHOBECHUE, UCTIApEHHE, KOHJICHCAIIUsI, TIJIaBJIEHNEe, KPUCTAIUIA3AI[US,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IMOBBIIICHUE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
CoCyJle, CBS3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B H30MpOIEccaxX, dSJIEKTPU3AIMS Tell,
B3aUMO/ICHCTBUE 3aPSAIO0B;

OTHUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCTOJB3Yys (PU3NUECKHE BEIUYHHBI: KOOPIUHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia, UMITYJIbC Tela, KHHETUYecKas
SHEPTHUs, TOTCHIMAIbHAS HYHEPTUs, MEXaHWYecKas padoTa, MEXaHWYecKass MOIIHOCTh; IMpHU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCHOJB3YEMBIX BEIHYMH, HUX
0003HAYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUUHUHY
C IpYTUMH BEIIMUYUHAMM,

OTNHUCHIBATh HW3Yy4YEHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHHS, HCIIOIB3Ys
dbusznyecKkue BEJIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYeCKas OJHEpTUs
XA0THYECKOTO JBMIKEHHUS MOJICKYJ, CpPEAHEKBAaJApAaTU4YHAS CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPrusi, paboTa raza, Kod((UIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUH TTPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICI HCTIOIB3yEMbIX BEITHUYHH,
uX O0O0O3HAYEHHWS W EAUHHIIBI, HAXOAUTh (OPMYIBI, CBA3BIBAIOIINE MAHHYIO (U3HUYECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONUCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUECKHE SBIICHUS
(mpotiecchl), UCHONB3YS (U3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOe MoJe,
HaMpsOKEHHOCTh  MOJS, TOTEHLUAN, pPa3HOCTh MOTEHIUANOB; IPU OMNHCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNBb3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EAUHMIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIHMUMHY C IPYTUMH BETUYHMHAMU;



AHATM3UPOBATh (PU3NYECKUE TMPOIECCHl M SBJICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIPaBUsl MHEPLUHUATIbHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpPEJHEH KHUHETHYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpW 3TOM pas3nyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO UCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICTOBAHHUIO (PU3UYECKUX SIBICHHUH M TIPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYA0BaHNUS, TPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHUEM
OPSIMBIX  U3MEPCHHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

coOnrofaTh mpaBuia 0O€30MacHOr0 TpyAa MPU MNPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIEJIb, BBIIETATh (PU3NUYECKHE BETUYUHBI M (OPMYJBI, HEOOXOIUMBIC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemiaTh KauyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO IIETIOUKY
paccyXJIeHUM ¢ ONOPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

WCIIOJIb30BaTh TMPU  PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBbICE HH(POPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPIPETAIMH U TPEICTaBICHUS y4eOHOU U
HAyYHO-TIOMYJSIPHON HWHGPOpPMAIMK, TOJYYEHHONW U3 pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTydaeMyto HH()OPMAIIHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (U3NKE B TOBCEIHEBHOW JKH3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, TS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKpY>Kalolleil cpee;

paboTaTh B TPYIIE C BHITIOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TUTAHUPOBATH PaboOTy
TPYIIIBI, palMOHAIBHO pACTIpPENensaTh OO0S3aHHOCTH W TUIAHUPOBATh JICSITEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB TIPYIIIbI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K koHily oOydeHus MpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B MPAKTHYECKOM
JESTEIILHOCTH JIFOJIEH, IeTTOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;
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VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM HCTOUYHUK CBETa, sJepHas MoOjJeidb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/ipa MPH PEeIIeHHH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKkue sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOW (DM3MKM: 3JEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAS
UHAYKIMS, JCHCTBHE MAarHUTHOTO IMOJS HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JAUCHEPCUs CBeTa,
dotoanekrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTb;

ONKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUUECKOe
HaNpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh OTEHIIMAIOB, SJICKTPOIBIKYIIIAs CUIIA,
paboTta Toka, MHAYKLHS MarHUTHOro mojs, cuia Awmmnepa, cuia JlopeHla, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHUTHOTO TIOJEW, MEePHOA W 4YacToTa KoyieOaHud B
KOJIe0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX
KoyiebaHni, (OKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3bL, MPH ONUCAHWU TPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNB3yeMbIX BEIUYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIynasCc (GOTOHA, TMEpPHOJ TOJypacmaja, DHEPIrHs CBSI3M AaTOMHBIX SJ€p, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIIOJNB3YeMbIX BEIWYMH, MX OOO3HAUYCHUS |
€MHHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOLINE JAHHYIO (DU3MYECKYIO BEIHUHUHY C JIPYTUMU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITMYHMHEI;

aHATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SBIEHUS, UCHONB3ys (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJIeNIbHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETAa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHMe OHHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPrHM, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJEKTPUYECKOTO 3apsga, 3aKOH COXpaHEHHUs
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE W YCIOBHS (TPAaHUIIBL,
00JacTv) IPUMEHUMOCTH,

OTIpeNeNATh HANpaBJICHWE BEKTOpa WHIYKIIMA MarHUTHOTO TOJS TPOBOJHHUKA C TOKOM,
cuiibl Amrnepa u cuiisl JlopeHia;

CTPOUTH U OIHUCHIBATH N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U TPOLIECCOB C
UCTIOIb30BaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHWH: Tpu 3TOM  (HOPMYITHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOJIBI;

OCYILECTBIISATh MpPSIMBbIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 M3MEPEHUS M MCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
MOTPELIHOCTEW U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YNbTAThl MOJYYEHHON 3aBHCHUMOCTHU
busznyecKkux BEIWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTaMm
UCCIIC/IOBAHMS,
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coOmoaTh MpaBuia 0O€30MacHOr0 TpyJda MPH TMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEeN0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOTo 000PYIOBAHUS;
pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO, HCIONb3YS
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKHE BEIUYMHBI M (OPMYJbl, HEOOXOAMMbIE JUIsl €€ pEeLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUYCHHS (PU3UYECKON BEIMUHHEI,
pelaTh KayecTBEHHBIE 3a/1ayM: BBICTPAMBATh JIOTMYECKM HEMPOTUBOPEUMBYIO LIEMIOUKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SBICHHUS,
UCMOJb30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMM U IPEICTaBICHHUS y4eOHOU U
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMALIHUIO;
OOBSICHATH NPUHLMIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX O€30MaCHOT0 UCHOJIb30BaHUS B IIOBCEJHEBHOM KU3HU;
IPUBOAUTH NMPUMEPBl BKJIAaJa POCCUHCKUX M 3apyOekKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (HU3UKE B IOBCEJHEBHOW JKU3HU IS
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOZICHNSI HOPM 3KOJIOTHYECKOT0 IOBEICHUS B OKpYXarolleil cpene;
paboTath B TpyIIe C BHITOIHEHUEM PAa3IUYHBIX COIUATBHBIX POJIEH, MITAHUPOBATH paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiiarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATEIIBHOCTH B
HECTAaHJAPTHBIX CUTYalHsiX, aJeKBATHO OIEHHWBATH BKJAJ KaXKIOTO W3 yYaCTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.
OK 01. Bribupats crioco0s! pemieHus 3a1a4 npopecCuoHaIbHON JeSTEIIbHOCTH IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM;
OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHATIN3a U MHTEpIPETaluy NHHOpMauu
U MH(OpPMaIIMOHHBIE TEXHOJIOTUH JJIS BBIIOJIHEHHUS 3314 NPo(eCcCHOHAIBHOM JesITeNbHOCTH;
OK 03. IInaHupoBaThb U pealn30BbIBaTh COOCTBEHHOE NPO(ECCHOHATBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JIEATEILHOCTh B MPOQECCHOHATIBHOM cdepe, NCIOoab30BaTh
3HAHUS 110 PABOBOH M (PMHAHCOBOW T'PAaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHTYAIUsX;
OK 04. DddexTnBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaHJIE;
OK 05. OcymecTBisTh YCTHYIO U MHUCbMEHHYIO KOMMYHHMKAIIMIO HA TOCYAApPCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. IIposBIsATE rpakIaHCKO-IIATPUOTUYECKYIO IO3MIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX POCCUHCKUX JTyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM
YuclIe C Y4YETOM TapMOHHM3AIMHd MEKHAIMOHATBHBIX W MEXKPEITUTHO3HBIX OTHOIICHHIA,
OPUMEHSTH CTAaHJIAPThl AaHTUKOPPYILIMOHHOTO MTOBEICHHS;
OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpellbl, pecypcocOepexeH o, MPUMEHITh
3HaHUS OO0 W3MEHEHUMH KJIMMaTa, MPUHLUUIB OEpeXIMBOrO MPOU3BOJACTBA, 3S(P(PEKTUBHO
JIECTBOBATH B UPE3BBIYANHBIX CUTYALUAX;
OK 08. Hcnonb3oBaTh cpeAcTBa (PU3MUECKOW KYIBTYphl JUIsI COXPAHEHHS W YKpPEIUICHUS
3I0pOBbsl B Tpolecce Mpo(eccnoHaNbHON NeATENbHOCTH U MOJJEpKaHUs HEO0OXOIUMOTO
YpPOBHS (pU3MYECKON OATOTOBIEHHOCTH;
OK 09. TIlomp3oBarbcs TPOQPECCHOHAIIBHONW JOKYMEHTAIME Ha TOCYAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM y4eOHO HATPY3KHU M BUbI Y4eOHOH padoThl

Buna yueOHoii padoThl Konauuecmeo
uacoe
O0bém o0pa3oBaTeIbHOI HATPY3KH 108
Bcero 3ansaTuii 108
Teopernueckoe oOydeHHE 46
JlaGopaTopHbIe U TIPAKTHYECKHUE 3aHITUS 60
B ToM uucine
KonTtposnbHbIe paboThI 6

IIpodeccunoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE (COMEPIKAHNE MPUKJIATHOTO MO/TYJIsI)

Pemenue 3amau ¢ HpO(l)CCCHOHaHbHOﬁ HaIIpaBJICHHOCTBIO

@opMbI NPOMEKYTOUHOI aTTecTauuu AuddepeHuHpPoBaHHBII 3aueT (2cemecTp) 2
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2.2 TemaTH4yeCcKHuii IJIaH U coJiep:KkaHue y4eOHOoro npeamera dusuka

Oo61bem, akan. dopmupyemMble YpoBenb ocBoeHus1
4/ B TOM o0mue
yucie B U npogeccuoHAIbHbIE
HaumenoBanne Coaepsxanue y4eOHOro MaTepuaJa u (popMbI Opranu3anuu
pa3aenoB U TeM AeATeJbHOCTH 00YYal0IHXCS (bopme . KoMueTeHmm
NPaKTHYECKOM
TOATOTOBKH,
aKaja 4
1 2 3 4
BBenenue
Hayuns1it Mmerog 1-2 ®usuka — ¢pyHIaMeHTaIbHAs HayKa o mpuponae. HayuHbrii MmeTon
TTO3HAHWSI IPUPOMBI | TTO3HAHHUS U METOBI UCCIETOBAHUS (PU3NICCKUX SIBICHUH.
DKCIIepUMEHT U TeOpHs B Tporiecce Mmo3HaHus npupoasl. HabmoneHue
W DKCIIEPUMEHT B (PU3MKE.
CrniocoObl m3MepeHust (HU3NUIECKUX BETMUMH (aHAIOTOBBIC U IU(POBEIC
M3MEPUTENbHBIC IPUOOPHI, KOMITBIOTEPHBIE TaTIYHKOBBIE CHCTEMBI).
[lorpemnoctn w3MepeHUH QU3NYECKHX BenWYWH (aOCONMOTHAS W
OTHOCHUTEJIbHAS).
MogenupoBanue (GHU3MUECKUX SIBICHUH M NMPOLECCOB (MaTepHalbHAas 2
TO4YKa, aOCONIOTHO TBEPAOE TENl0, WIeaNbHAs JKUAKOCTH, WACATbHBINA 1
ra3, To4euHblil 3apsan). ['mmoreza. OU3MUEeCKuil 3aKO0H, TPAHUIIBI €TI0
npuMeHuMocTH. @Duzmyeckas Tteopusi. Ponb u Mecto (U3MKH B
(opMHUpOBaHWU  COBpEMEHHONH HAy4YHOW  KAapTHUHBI MHpPA, B
MIPAKTHUECKOH JIeATeTbHOCTH JITOJIEH.
Pa3znea 1 Mexanuka
Tema 1.1 Conep:kanue yuedOHOT0 MaTepHasia 6 OK 01-09
Kunemaruxa. 3,4 Mexannueckoe JABWKEHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTO
nBrkeHus. Cucrema oTcuéra.
[psmas u oOpaTHast 3a7a4M MEXaHUKH.
Pagmyc-BexTop MaTepuanbHOW TOYKH, €T0 MPOEKIIMA HA OCH CHCTEMBI
KoopauHart. TpaekTopus.
[lepememnienne, cCKOpocTh (CpeaHssl CKOPOCTh, MTHOBEHHAS! CKOPOCTD) 5

YCKOPEHUC MaTepHaHBHOﬁ TOYKH, HUX IIPOCKIUMW Ha OCHU CHCTEMbI
koopauHat. ClokeHne nepeMeIIeHNH U CJI0KEHHE CKOPOCTEH.
PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBUKCHUE.
3aBUCUMOCTh KOOPAHUHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUaTbHON
TOYKHY OT BpEMEHH U UX T'paduKu.

CBoOojHOE majieHne. Y CcKopeHue CBOOOMHOro majieHus. JIBrkeHue
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Teja, OPOIIEHHOTO MOJ] YIIIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT,
CKOPOCTH M YCKOpPEHHUS MaTepHhalbHOH TOYKH OT BPEMEHH H WX
rpaduKH.

KpusonuneitHoe nBwxkeHue. J[BMKCHHME MaTepUaIbHOW TOYKH 1O
OKPYKHOCTH. YTJOBas M JHMHEHWHAas cKopocTh. llepuon m yacrora
obpamenus. lleaTpocTpemurenbHOe (HOpManbHOE), KacaTelIbHOE
(TaHTEHIMAJIBHOE) U MOJTHOE YCKOPEHUE MaTepHAIbHON TOYKH.
TexHuuecKue ycTpoHcTBa U TEXHOIOTUYECKUE MPOLECCHL: CITUIOMETP,
IBIDKEHHE CHAPAIOB, [IEMTHBIE, IIeCTEpEHYAThIE i peMEHHBIE TIepeayHn,
CKOPOCTHBIE JTHU(TEHL.

5 Jlabopamopnan padoma Hzmepenue yckopeHusi npu npsamoiuHetiHom
PABHOYCKOPEHHOM OBUMNCEHUU NO HAKIOHHOU NJIOCKOCHU.

6 Ilpakmuueckoe 3anamue
H3yuenue dsudicenuss mena no OKpysCHOCMU ¢ ROCMOAHHOU NO MOOYTIIO
CKOPOCIbIO.

7 Jlabopamopnasn paboma Hccredosanue 3a6ucumMocmu nepuooa
006paujeHust KOHUYECK020 MASIMHUKA OM €20 Napamempos

8 Pewenue 3a0au ¢ npogheccuonanvnoil HanPasIeHHOCMbI0

Tema 1.2
JnHamuka

Conep:xanue ydeOHOro MaTepuaJia

OK 01-09

9,10 Ilepmerii 3akon HproTona. MHepimaapbHBIE CHCTEMBI OTCUETA.
[Ipunnun otHocuTensHOCTH [anmwies. HenHepuuandbHbIE CHCTEMBI
orcuéra (oIpeneneHne, MPIUMepHI).

Macca tena. Cuna. [IpyHIMT Cynepro3uIy Cuil.

Bropoii 3akon HetoToHa 17151 MaTepUanbHON TOUYKU.

Tpetnii 3akoH Hpl0TOHA 17151 MaTEpUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHA. DKBUBAJICHTHOCTh I'PaBUTAIIMOHHON M
WHEPTHOU MAaCCBHI.

Cuna TspKeCTH. 3aBUCHMOCTh YCKOPEHHsI CBOOOIHOTO MaaeHHs OT
BBICOTHI HaJ| MIOBEPXHOCTHIO TUIAHETHI U OT reorpaduuecKor MIMPOTHI.
JIBrkeHre HeOeCHBIX Tl W WX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas
KOCMHUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tema, mBuxkymerocs c
YCKOpPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHMs] CKONBKEHHS H CHIIA
TpeHusi nokos. Koadduument tpenus. Cuia CONPOTUBICHHS TPH
JBIOKEHWU TeJa B JKUIKOCTH WJIM Tas3e, €€ 3aBHCHMOCTh OT CKOPOCTH
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OTHOCHUTEIHHOTO JBHKCHUSI.
Hasnenue. ['mapocratudeckoe nasieHue. Cuma ApxuMmena.
TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKHME  IPOLIECCHI:
MTOIITUITHUKHY, JBH)KCHUE UCKYCCTBESHHBIX CITyTHUKOB,

11 Ipakmuueckoe 3anamue Hzmepenue pasnooelicmsyrowel cui
npu 08UdCEHUU OPYCKA NO HAKIOHHOU NJIOCKOCMU

12 Jlabopamopnasa paboma llposepxa cunomesvl o He3a6UCUMOCHIU
8pemeHu 08udcenus Opycka no HAKIOHHOU NIOCKOCMU HA 3A0aHHOE
paccmosHnue om e20 Maccol

13/Iabopamopnan paboma Hccredosanue osudicenusi 6pycka no
HAKAOHHOU NJIOCKOCMU C NEPEMEHHBIM KOIDOUYUEHMOM MPEHUsL.

14 Pewenue 3a0au ¢ npoghpeccuonanbhoit HAaNPAIEHHOCMbIO

Tema 1.3 Ctatuka | Copgep:xxanue yuedOHOro MaTepuasia OK 01-09
TBEPIOTO TeJla

15 AobcomotHo TBEpHoe Teno. IlocTymarenbHoe M BpaliaTeslbHOE

JBI)KEHUE TBEPAOro Teima. MOMEHT CHJIBI OTHOCUTEIBHO OCH

BpamieHus. [lneuo cunpl. CroxeHue cuil, MPUIOKEHHBIX K TBEPAOMY

teny. LleHTp TsbkecTH Tena.

VYcnoBus paBHOBECHS TBEPAOTO Tena.

YcTolurBoe, HEYCTOHYMBOE, Oe3pa3IMuHOe PaBHOBECHE TEeXHUYECKHUE

YCTPOMCTBA M TEXHOJIOTMYECKHE  MPOLECCHl:  KPOHILUTEMH,

CTPOUTENBHBII KpaH, PeléTyaThle KOHCTPYKLIUH.

16 Pewenue 3a0au ¢ npogheccuonanibHOl HANPABIEHHOCH bIO
Tema 1.4 3akoHsbl Conep:xanue y4eGHOro MaTepuaJia OK 01-09

COXpaHCHHA B
MCXAaHUKE

17,18 Nmmynsc MaTepHAIBHON TOYKH, CUCTEMBI MaTepUATbHBIX TOYCK.
Lentp macc cucreMbl MaTepualbHBIX TOYEK. TeopemMa O JBHKEHUU
LIEHTpa Macc.

Nmnynbe cuitbl ¥ I3MEHEHNE UMITYIIbCa TEla.

3aK0H COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHXKEHME.

MoMeHT wummyiabca MaTepuanbHOH Toukd. IlpencraBinenue o
COXPaHEHWU MOMEHTA UMITYJIbCA B IEHTPATHHBIX MOJIAX.

Pabora cunbl Ha MaJoM W Ha KOHEYHOM nepeMelneHud. ['paduueckoe
npeacTaBiIeHue padOThl CHIIBI.

MOoOIIHOCTh CHJIBI.
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Kunetnyeckass »dHeprus MarepHajlbHOM Touku. Teopema 00
W3MEHEHUU KMHETHYECKON SHEPIUH MaTepUaIbHON TOUKH.
[loreHnmanbHble U HEMOTEHIMATIbHBIE CHIbl. [loTeHIManbpHas SHEPTUs.
[lorenumanbHast sSHeprus ynpyro AeQOpMHUPOBAHHOW TMPYKHUHEI.
[lorennmanbHas 3HEPrusl TeJia B OAHOPOIHOM I'PaBUTAIL[IOHHOM IIOJIE.
[loreHnmanbHas 3HEPrysl TeJIa B TPABUTALIMOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTpH W BHe miapa). Bropas kocMmudeckasi cCKOpocTb. TpeTbs
KOCMMYECKAsL CKOPOCTb.

CBs3p pabOThl HEMOTEHIHMAIBHBIX CHJI ¢ M3MEHCHHEM MEXaHHYECKOU
SHEPTUH CUCTEMBI TeJl. 3aKOH COXpaHEHHs MEXaHUYECKON IHEPTUU.
Ynpyrue u Heynpyrue CTONKHOBEHUS.

VYpaBHeHue bepHymnu [y uMAeanbHOM JKUAKOCTH Kak CIEICTBUE
3aKOHA  COXPaHEHHA  MEXaHUYEeCKOW  »Hepruu.  TexHuyeckue
yCTpOWCTBa M TEXHOJIOTHYECKHE TPOIeCChl: JBI)KEHHE pakerT,
BOIOMET, KOTIED, NPYKUHHBIA MUCTOJIET, THPOCKOI, GUTyPHOE KaTaHUE
Ha KOHBbKaX.

19 Jlabopamopuas padoma Hsmepenue umnyivca meia no
MOPMO3HOMY NYmu

20 Ilpaxmuueckoe 3auamue H3mepenue cunbl msa2u, CKOPOCMU
MoO0enu INeKMpOMOOUNA U MOWHOCIU CULbL MU

21/ Tabopamopnas paboma CpaBHeHHE H3MEHEHHS IOTEHI[MAIBHOM
SHEPTUU NMPYKHUHBI C paO0OTON CUITBI TPEHHUSI

22 Pewenue 3a0ay c npogheccuoHanbHoli HANPAeIEeHHOCMbIO

Paznen 2. MouekyasipHasi pu3uka U TepMOIMHAMHUKA

Tema 2.1
OCHOBBEI
MOJIEKYJIIPHO-
KHHETHYECKOMN
TEOPHUH

Copaepxanne yueOHOro MaTepHuajia

23,24 OcCHOBHBIE MOJNOXKEHUS MOJEKYIIPHO-KHHETHYECKOW TEOPHH
(MKT), wux onbitHoe o6ocHoBaHue. Juddysus. bBpoyHoBckoe
IBIDKEHHE. XapaKTep OBIKCHUS M B3aWMOJCHCTBUS YacTUI] BELIECTBA.
Mogenu cTpoeHHs Ta30B, KHUIKOCTEH M TBEPABIX TEN M OOBSCHEHHUE
CBOICTB BEIlIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepsl
moutekyn (atomoB). KonmgectBo BemecTsa. [locrosiHHas ABorasipo.
TennoBoe paBHOBecwe. TemmepaTypa W CIOCOOBI €€ H3MEpEHHs.
[Ikana remneparyp Llenbcus.

Mopnenp wnaeampHOTO Ta3a B MOJIEKYISIPHO-KWHETHYECKOH TEOpHUH:
YaCTHUIIBI Ta3a JBWKYTCS XAOTHUECKH U HE B3aMMOJCHCTBYIOT IPYT C
JPYTOM.

OK 01-09
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I"a3oBbIe 3akoHBI. YpaBHeHHE MenaeneeBa—KaneiipoHa. AGcomoTHas
Temrieparypa (mkama temmneparyp KemnsBuHa). 3akon [lampToHa.
Wzompomieccsl B HWIEATbHOM Ta3e C TIOCTOSHHBIM KOJHMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MIPOLECCOB: H30TEpMa,
n30x0pa, n3006apa.

Csi3p  MeXIy JaBICHWEM W CpelHeH KWHETHYeCKOW JHepruen
MOCTYNaTEIbHOIO TEIJIOBOIO JABIKEHUS MOJIEKYJ] HJIEallbHOTO rasa
(ocHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-KMHETUYECKOW  TEOpHH
HeaTbHOTO Ta3a).

CBs13b aOCOJNIOTHOM TeMIepaTrypsl TEPMOAWHAMHYECKON CHCTEMBI CO
CpeaHEell KHMHETHMYECKOH »JHEeprued IMOCTYMATEeNbHOTO TEIUIOBOTO
IBYDKEHUS €€ YacTHII.

TexHnyeckue ycTpoicTBa M TEXHOJIOTHYECKHE TPOIECCHI: TEPMOMETP,
OapoMeTp, MoJy4eHHe HAHOMATEPHAJIOB.

25 Jlabopamopuasa paboma Hccredosanue npoyecca yCcmano8ieHus
MENI08020 PAGHOBECUS NPU MENLO0OMEHe MeNCOY 20psHdell U XOIOOHOU
60001l

26,27 Jlabopamopuasn paboma V3zyuenue uzomepmuuecko2o npoyecca

28,29 Ilpaxmuueckoe 3anamue:
H3yuenue uzoxopnoeo npoyecca.
H3yuenue uzobapnozo npoyecca.
IIposepra ypagrerusi COCMOSIHUA.

30 Pewenue 3a0au ¢ npogeccuonanvnoit HanPaeIeHHOCMbIO

Tema 2.2
TepmonrHaMuka.
TeroBbIe MalIMHEI

Conep:xanue yueOHOro MaTepuasia

31,32 Tepmonunamuueckas (Tl) cucrema. 3aianne BHEIIHUX YCIOBUI
JUIE  TEpPMOJMHAMUYECKOW  CUCTeMBbl.  BHemHWe  BHYTpPEHHUE
napametpsl. [lapamMeTpbl TepMOTUHAMUYECKOW CHCTEMBI KaK CpPEIHHUE
3HAUEHUs]  BEJIMYMH,  ONMCHIBAIOIIMX €€  COCTOSIHHE  Ha
MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauano tepmomuHaMuku. CaMONpPOU3BOJbHAS PeENaKCALMS
TEPMOINHAMUYECKOH CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mojens uieansHOro raza B TEPMOJAHHAMHKE — CHCTEMa ypaBHEHUIA:
ypaBHeHue MeHeneeBa—Knaneiipona 1 BeIpaXeHUE JJIs1 BHYTPEHHEN
SHEpPTUU.  YCJIOBUS  NPUMEHHMOCTH  3TOM  MOAEIM:  HH3Kas
KOHIIGHTpAIMsl YacTHIl, BBICOKHE TeMIIEpaTyphl. BeipakeHue uis
BHYTPEHHEH YHEPTUU OIHOATOMHOTO WJICAILHOIO Ta3a.
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KBa3ucrarnyeckre u HecTaTHYECKHE TPOLIECCHI.

OneMeHTapHas paboTa B TepMOAWHAMHKE. Bbramcienue paboThl 110
rpaduky mporecca Ha pV-auarpamme.

Temnonepenaya Kak CcHoco0 M3MEHEHHS BHYTPEHHEH JHEpruu
TEPMOJMHAMHYECKOW CHCTEMBI 0e3 coBepieHus padboTsl. KonBekus,
TEIIOMPOBOIHOCTD, U3TyUCHHE.

KomnuectBo Temnotel. TernoéMkocTh Tena. YaenbHas W MOJSpHAs
TEIUIOEMKOCTH BeELIECTBA. YpaBHeHue Maliepa. YnenbHas TemioTa
cropanus ToruuBa. Pacdér KonmmyecTBa TEIUIOTHI MIPH TETUIOTIEpeaade.
[onsiTie 06 annabaTHOM Mporecce.

[lepBbIii 3aK0H TepMOIUHAMUKU. BHyTpeHHsist sHeprus. KommyectBo
TEIUIOTBI M paboTa Kak Mepsl W3MEHEHHsS BHYTPEHHEH OSHEPTruu
TEPMOJMHAMHYECKOW CUCTEMBI.

BTopoli 3ak0H TepMOAMHAMUKHU JJIsI PABHOBECHBIX IPOLIECCOB: UEpe3
3aJJaHHOE PaBHOBECHOE COCTOSHHE TEPMOJUHAMHYECKON CHCTEMBI
MPOXOJUT SAMHCTBEHHAS annadara. AOCOMOTHAS TeMIieparypa.
BTopoil 3akoH TEpMOAMHAMMKHM JJII HEPAaBHOBECHBIX IIPOLIECCOB!
HEBO3MOXKHO TIepellaTh TEIUIOTY OT Oojiee XOJOJHOro Tena K Oolee
Harpetomy 0e3  komnencanumu  (Kmaysmyc).  HeoOpartmmocTts
MIPUPOIHBIX IIPOLIECCOB.

[Ipuntune! aefictBus TerioBbx MammH. KITI.

Makcumansnoe 3Hauenue KIT/1. Iukn Kapho.

DKOJIOTHYECKHNE AaCITEeKTHl HCIOJNb30BAaHUS TEIUIOBBIX JIBHTATEIEeH.
TemioBoe 3arpa3HEHNE OKPYKaIOIIECH Cpeibl.

TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKHME  ITPOLIECCHI:
XOJIOMWIIBHUK,  KOHJWIIMOHEp, JHU3eNBbHBIA ¥  KapOropaTopHBIi
JBUTATENH, TapoBasi TypOWHA, MOJyYEHHUE CBEPXHM3KUX TEMIEpaTyp,
YTUIN3AIUsl «TEIUIOBBIX» OTXOJO0B C HCIOJH30BAHUEM TEIUIOBOTO
Hacoca, yTWIH3alus OWOOPTraHWYECKOTO TOIUIMBA JUIS BBIPAOOTKH
«TETUJIOBOI» M 3JIEKTPOIHEPTUH.

33,34 Jlabopamopuasn paboma Hszmepenue y0enbHOU MenioémKoCmu

35,36 Jlabopamopuasn paboma Hccnedosanue npoyecca 0Cmuléanust
sewecmea

37,38 Ilpakmuueckoe 3anamue. H3yuenue 63aumocessu snepauu
MENHCMOJIEKVIAPHO20 83AUMOOECEUS
U memnepamypbl KUNEeHUs HcuoKocmeu

39 Pewenue 3a0au c npogpeccuonanboil HanPagIeHHOCMbIO
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Tema 2.3
ArperaTHsie
COCTOSTHHUS
BemiectBa. Da3oBbie
MePEXOJIbI

Conep:xanue yueOHOro MaTepuaJia

40,41 TIlapooOpa3oBaHue u KOHJIeHcamwus. lcrmapeHue W KHIICHUE.
VY aenpHas TeII0Ta MapooOpa3OBaHMSL.

Hacrimennsle U HeHachIIeHHbIE Tapbl. KaduecTBeHHAas: 3aBUCHUMOCTH
IJIOTHOCTH M JIaBJICHUS HACHIIICHHOIO Mapa OT TeMIEepaTyphl, HUX
HE3aBHUCHUMOCTh OT 00BbEMa HACHIIICHHOTO TMapa. 3aBHCHMOCTH
TEMITEPaTyphl KUTICHUS OT JABJICHUS B )KUJKOCTH.

BrnaxxnocTh Bo3ayxa. AGCONIOTHAS ¥ OTHOCUTENBHAS BIAXKHOCTB.
Teépaoe Ttemo. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS
CBOWMCTB KpucTauioB. IlmaBieHue u KpucTayuM3alus. Y JelabHast
terutora rasineHus. Cyonmumanysi.

Hedopmarnuu TBEPIOTO Tena. Pactskenue u coxarue. Cupur. Moaynb
IOwra. [Ipenen ynpyrux nedopmariuii.

TerutoBoe pacmmpeHue >KHAKOCTeH M TBEPABIX Tell, OObEMHOE U
JIMHEHHOE pacIIMpeHre. AHTAPMOHHM3M TEIUIOBBIX KOJIEOAHUM YacTHIl
BeIIeCTBa KaK MPUYMHA TETUTOBOTO PACITUPEHUS Tell (Ha Ka4eCTBEHHOM
YpOBHE).

[IpeobOpazoBanue 3HEpTUH B (Pa30BIX MEPEX0ax.

YpaBHEHUE TEILIOBOTO OaaHca.

[loBepxHocTHOe  HaTshkeHHe.  KoaduIMeHT  MOBEpPXHOCTHOTO
HaTsokeHus. KanmwuisipHele sBieHus. JlaBneHrne MOJ HMCKPHUBIEHHOU
MOBEPXHOCTHIO kuaKocTu. Popmyia Jlamnaca.

TexHn4yecknue YCTPOHCTBA W TEXHOJOTHYECKHE IIPOIECCHI: KHUIKHE
KPHUCTAIUIBl, COBPEMEHHBIE MaTepUaIIbI.

42 Pewenue 3a0au ¢ npogheccuonanbHoli HANPABIEHHOCHBIO

43 Konmponawvnas paooma Nel

Pa3nen 3. dnekTpoamHaMuKa

Tema 3.1
DIEeKTPUIECKOE
rosre

Conep:xanue yueOHOro MaTepuasia

44,45 Dnextpuzaryisl Tel W €€ TPOSBICHUS. DJICKTPUUSCKUN 3apsi.
JlBa BuAa SNEKTPUUYECKUX 3apanoB. [IpOBOTHWKHM, AMIIEKTPUKH H
MOJIyIPOBOJHUKHU. DJEMEHTapHbI JJIEKTpUUECKUH 3apsiA. 3aKkoH
COXpPaHEHUS SIEKTPUUECKOTO 3apsiaa.

B3anmopeiicTeue 3apsaaoB. Todeunsie 3apsansl. 3akoH Kymona.
OnexTpuyeckoe noje. Ero nelicTBue Ha 3IeKTpUUECKUE 3apsiibl.
Hanpsok€nnocts  snektpuueckoro mouiss.  IlpoOuwiii 3apsin.  Jlunum
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HaINpsHKEHHOCTH AJIEKTPUUECKOro moist. OAHOPOAHOE AIIEKTPHUECKOE
ToIe.

[ToTeHManbHOCTH 3IEKTPOCTATUYECKOrO TOJIAL. PazHocTh
MOTEHLMANOB W HampsbkeHue. lloTeHnumaneHas sHeprus 3apsiaa B
3NEeKTpocTaTHdeckoM Toje. [loTeHmuan 31eKTpoCTaTHIecKOro MOJIs.
Cs3p  HamMpsHKEHHOCTH TIONIE W Pa3HOCTH  TMOTEHIHAIOB LIS
JNEKTpOCTaTHUYECKOro  momst  (Kak  OJHOPOJHOro,  Tak |
HEOJJHOPOIHOTO).

[IpuHUMD Cynepno3uuuy JIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. [lone paHOMepHO 3apsikeHHOM chepsl. [lomne
PaBHOMEpPHO 3apsDKEHHOTO Mo 00bEéMy mapa. I[lome paBHOMEpHO
3apsKEHHON OeCKOHEYHOI IJIOCKOCTH. Kaptunet JIMHUA
HaMPsDKEHHOCTH 3TUX TTOJIEH ¥ SKBUIIOTCHIINAIBHBIX TIOBEPXHOCTEH.
[IpoBOAHHMKM B 3NEKTPOCTATHUECKOM IIOJie. YCIOBHE PaBHOBECHS
3apsIoB.

JvdnexTpukun B 3NEKTpocTaThudeckoM Tone. JludmekTpudeckas
MIPOHUIIAEMOCTh BEILIECTBA.

Konpencarop. OnexkTpo€MKOCTh KOHJEHcCAaTopa. IEKTPOEMKOCTb
IJIOCKOTO KOHJEHCATOPA.

[lapannensHoe coeauHeHue KoHAeHcatopoB. [locimegoBarenbHoe
COEIMHEHHNE KOH/IEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATOPA.

JIBmkeHne 3apsKeHHON YacTHUIIB B OJTHOPOTHOM DIIEKTPHUYECKOM IIOJIE.
TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKHME  ITPOLIECCHI:
3NMEKTPOCKOII, IIEKTPOMETP, EKTPOCTaTHUECKas 3allInTa, 3a3eMIICHHE
ANEKTPONPUOOPOB, KOHIEHCATOPEI, TeHeparop Ban ne ['paada.

46 Pewienue 3a0au c npogheccuonanbHoll HAnPageIeHHOCHbIO

Tema 3.2 .
ITocTostHHBIN
3JIEKTPUUECKUN TOK

Copaepxanne yueOHOro MaTepHuajia

47,48 Cuna Toka. IIocTOSHHBIN TOK.

YcnoBust  CyIIECTBOBAHWS IOCTOSHHOTO — DJIEKTPHUECKOTO  TOKa.
Ucrtounmnku Toka. Hanpsoxenne U u O/IC &.

3akon OMa A1 ydacTKa LenH.

ONEeKTPUIECKOE  COMPOTHUBIIECHUE. 3aBUCHUMOCTH  CONPOTUBIICHUS
OJTHOPOJHOTO TPOBOJHUKA OT €r0 JUIMHBI M IUIOMAAM IOIEPEUHOTO
cedyeHusl. Y IeJIbHOE COPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE,  mapajuielbHOE,  CMELIAHHOE  COEIMHEHUE
NIPOBOJHUKOB. PacyéT pa3BETBIEHHBIX DIIEKTPUYECKHX  LENEH.
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[IpaBuna Kupxroda.

PaGora anextprdeckoro Toka. 3akoH [xoyns—Jlenma.

MoIHOCTh 3JEKTPUIECKOTO TOKA. TeruioBasi MOIIHOCTD, BBIAEsIEMAas
Ha pe3UCTope.

O/1C u BHyTpeHHEe CONpPOTHBIEHHE HCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOHM) 3JIEKTPUYECKON mernyd. MOIIHOCTh HCTOYHHKA
Toka. KopoTkoe 3aMbikanue.

Konnencarop B 1ienu NocTOSHHOTO TOKA.

TexHnyeckue ycTpOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: aMIIEPMETP,
BOJIETMETP, PEOCTaT, CUETUUK DIEKTPUIECKON IHEPTHH.

49,50 Ilpaxmuueckoe 3auamue: Hcciedosanue cCMeUanHozo
COCOUHEHUS PE3UCTOPOS

51 Pewenue 3a0au ¢ npogheccuonanvnoit HanpPaeIeHHOCMbIO

Tema 3.3 Toxu B
pa3J'II/I‘IHI)IX cpenax

Conep:xanue y4eOHOro MaTepuaJia

52,53  DOmnexTtpuyeckas  NPOBOAUMOCTh  Pa3IMYHBIX  BEIIECTB.
OneKTpoHHass TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBHCHMOCTD
COTIPOTHUBJIEHUSI METAJIJIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.
DJNEeKTpUYECKUi TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.
[omynpoBoguuku. CoOCTBEHHas W NpUMEcHas IMPOBOJUMOCTh
mosrynpoBogHUKOB. CBoicTBa p—N-nepexona. IlomynpoBogHHKOBBIE
MIPUOOPHI.

ONEeKTpUYeCKUl  TOK B DJIEKTPOIMTAX.  OIEKTPOJIHUTHYECKAS
JUCCOTIHAITHS. DJIEeKTpoau3. 3akoHbl Dapajes s AIeKTPOIn3a.
DNeKTpUYEeCKui TOK B rasax. CamocTosTeNnbHbIN u
HECaMOCTOSITENbHBIN pa3psA. PasnmnuHble THIBI CaMOCTOSTENBHOTO
pazpsaa. Mosnuus. [lnazma.

TexHuueckue  ycTpoiicTBA M IPAKTUYECKOE IIPUMEHEHUE:
ra3opaspsiiHble JIaMIIHI, 3IEKTPOHHO-TTyYeBas TpyOKa,
MOJYIIPOBOJHUKOBEIE  HPUOOpBL:  AMOA, TpaH3UCTOp, (oToauon,
CBETOJINO/I, TaJbBaHWKA, pahUHUPOBAHIE ME/IH, BBITUIABKA ATFOMUHHUS,
JJIEKTPOHHAsE MUKPOCKOIIHSI.

54 Konmponvuas paboma No2

Cemecmp 2

Tema 3.4

Conep:xanue y4eOHOro MaTepuaJia
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MaruuTtHoe mose

55,56 B3auMopeiicTBHE MNOCTOSHHBIX MArHUTOB U IMPOBOJHUKOB C
TOKOM. MaruutHoe nosne. Bexkrop MarHuTHoM mHAykuuu. [IpumHuun
CyNEpIO3ULIMYA MarHUTHBIX NoJeH. JINHUY MarHUTHOW MHAYKIUH.
MarHutHoe I0Jie TPOBOJHUKA C TOKOM (TIPSMOTO IPOBOJHUKA,
KaTyIIKA W KPyroBoro BuTka). OmeIT Dpcrena.

Cuna Amriepa, e€ HaIrpaBJI€HUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOAYNb. J[BIKeHUE 3apsKEHHOU
YaCcTHIBI B OJIHOPOJIHOM MarHUuTHOM moJie. Pabota cuikl Jlopenia.
MarautHoe moje B BemiectBe. DeppomMarHeTHMKH, Tapa- U
JUaMarHeTUKU.

TexHuveckue ycTpocTBa U TEXHOJIOTMUECKHUE MPOIECCHI: MPUMEHEHNE
MIOCTOSTHHBIX ~ MarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYIbTUMETP,
ANEKTPOJIBUTATENh SIKOOH, YCKOPHUTENH AIEMEHTaPHBIX YaCTHII.

57,58 Jlabopamopnas paboma UHcciedosanue MacHumHO20 NOJIA
HOCMOSIHHBIX MAZHUMO8

59,60 IIpaxkmuuecxkoe 3amamue:  Hccnedosanue — Oeticmsus
NOCMOAHHO20 MACHUMA HA PAMKY C MOKOM.

61 Pewenue 3a0au c npogheccuonanvnoii HaNPAGIEHHOCHbIO

Tema 3.5
DNeKTpOMarHuTHas
WHTYKIHS

Conep:xanue ydeOHOro MaTepuaJia

62,63  SBneHuWe SJIEKTPOMArHUTHOW WHAYKIWU. [IOTOK BeKTOpa
MarHuTHOM uHAyKUuuU. DAC uHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu @apanes. Buxpepoe anekrpuueckoe noie. Toku dyko.
OJIC uWHAYKIMKW B TPOBOJHHUKE, JBIDKYIIEMCS B OJHOPOJIHOM
marHuTHoM nodie. [Tpasuiio Jlenna.

WNunyktuBHOCTH. KaTymika MHIYKTUBHOCTH B IIETIH IMTOCTOSTHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKITHH.

DHEprusi MAarHUTHOTO TIOJIS KATYIIIKU C TOKOM.

DneKTpoMarHuTHOE TOJe.

TexHuueckue  ycTpoWicTBa M TEXHOJOTMYECKHE  MPOLECCHI:
WHAYKIWOHHAA TI€Yb, COJCHOWJ, 3allliTa OT 3JEKTPU3ALUU TET IMPH
JIBIDKEHUW B MAarHUTHOM T10JIe 3eMIIH.

64,65  Ilpakmuueckoe  3anamue.  Hcciedosamue — A6neHus
971eKIMPOMASHUMHOU UHOYKYUU

66 Pewenue 3a0au c npogheccuonanbHoii HANPABGIEHHOCHBIO

67 Konmponvnas paooma Ne3
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Pa3nen 4. Kojiedanus v BOJIHBI

Tema 4.1 Copaeprxanue yuedOHOro MaTepuajia

Mexannyeckne 68,69 KonebarenpHas cucrema. CBOOOIHBIE KOICOAHMS.

KoseOaHus lapmonnyeckne koneOanmss. KuHemMaTwdyeckoe ¥ IHHAMHUYECKOE
omucaHue.  ODHEPreTUYecKoe  OmHMcaHue  (3aKOH  COXpaHCHHS
MEXaHWYECKOW  OJHepruu). DBbIBOA  IUHAMHYECKOTO  OMHUCAHUS
TapMOHHYECKUX KoJIeOaHMit u3 170:¢ SHEPTETHYECKOTO
Y KHHEMaTHYECKOTO OITUCAHUSI.
Amrmutyna u  ¢asa kosneOanuii. CBsA3b aMIUIMTYIBI KoOJeOaHUH
WCXOAHOW BEJIMYWHBI C aMIUIUTYAaMH KoJjeOaHWi e€ CKOpPOCTH H
YCKOpEHHUSI.
[lepuox u yactora konebanwuii. [leproa Masibix CBOOOMHBIX KOjeOaHMt
MaTeMaTH4ecKkoro MasTHuka. Ilepwom cBOOOmHBIX  KoJjeOaHUit
MIPYKHUHHOTO MasTHUKA.
[Monsatue o 3aryxawomux KoJieOaHHsX. BBIHYyXICHHBIC KOJCOAHUS.
Pe3zonanc. Pe3onaHcHas KpuBasd. BrnusHue 3aTyxaHuss Ha BHUJ
PE30HAHCHOH KpHBOil. ABTOKONIEOAHNS.
TexHnyeckue ycTpOWCTBA W TEXHOJOTHYECKHE TPOIECCHL: METPOHOM,
4achl, Ka4yeJH, My3bIKaJIbHbIe HHCTPYMEHTHI, cericMorpad.
70 Pewenue 3a0au c npogheccuoHanbHoii HANPAIEHHOCHBIO

Tema 4.2 Conep:xanue yueOHOro MaTepuasia

DneKTpoMarHUTHBIE

KONCOAHTS 71,72 Konebarenbublii KOHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIC

KoJeOaHus B HJleaTbHOM KoJiebaTenpHOM KoHType. Popmyna TomcoHa.
CBs13p aMIUTUTY/IBI 3aps/ia KOHAEHCATOpa € aMIUIMTYIOW CHJIbI TOKAa B
KoJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHECHHS DHEPTUU B HICATHHOM KojeOaTeIhrHOM KOHTYpE.
3aryxamomme — JIeKTPOMarHuTHbIe  KoieOaHWs.  BuIHYXKIeHHBIE
3JIEKTPOMArHUTHBIE KOJICOAHHSI.

[lepemenHbIif TOK. MOIITHOCTH TEPEMEHHOTO TOKA. AMIUTUTYIHOE H
JNEUCTBYIOLIEE 3HAUYCHHE CHJIbI TOKAa U HANPSDKEHUS MPU Pa3IudHOU
(hopMe 3aBHUCUMOCTH TIEPEMEHHOT0 TOKa OT BPEMEHH.
CunycommanbHeIi TIEpeMEHHBI TOK. Pe3mcrop, KoHIEHcATop W
KaTylIKa WHAYKTUBHOCTH B II€MH CHHYCOUJAJIBLHOTO MEPEMEHHOIO
ToKa. Pesonanc TokoB. Pe3zoHaHC HanpsKeHU.

WneanvHeiii  Tpancdopmarop. IlpousBoacTBO, mepenadya U
noTpeOJIeHHE DIISKTPUIECKOW DHEPTHUH.
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DKOJIOTUYECKUE PUCKHU MPHU MPOU3BOJCTBE deKTpodHeprun. KynsTypa
WICTIONTE30BAHUS 3JIEKTPOIHEPTUN B TIOBCETHEBHOMN JKU3HM.
TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKUE  IPOLIECCHI:
SIEKTPUUECKUI 3BOHOK, TEHEpaTOp IMEPEeMEHHOTO0 TOKa, JUHUU
JNIeKTpoTepeaad.

73 Pewenue 3a0au ¢ npogheccuonHanbHoil HANPAIEHHOCHbIO

Tema 4.3 Conep:xanue y4eGHOro MaTepuaJia OK 01-09
Mexanuueckue u
21eKTPOMATHUTHBIE 74,75 MexaHn4yeckue BOJHBL, YCJIOBHS HX PaclpOCTPaHEHUS.
BOJIHEL [lonepeunble 1  mpomonbHbIE  BONHBL.  [lepwos, — CKOpOCTb
pacrpocTpaHeHusi U JUiMHA BOJHBI. CBOHCTBa MEXAaHUYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, UHTep(hEPEeHIINS U TUDPAKIIHSL.
3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Bricota ToHna. TemOp 3ByKa.
[ITymoBoe 3arpsi3HeHNE OKpY KaroIlen cpebl.
OJIEeKTPOMarHUTHBIE BOJHBL. Y CIOBUS M3Iy4EHHs 3JIEKTPOMAarHUTHBIX
BoNH. B3anmuas opueHTalus BEKTOpOB E, B, § B 2JIEKTPOMArHUTHOM
BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, IPEJIOMIICHHE,
ToJIsIpu3aIus, naTepdepeHnrs u tudpaxius.
IIxana QJICKTPOMAroMTHBIX BOJIH. HpI/IMeHCHI/IC QJICKTPOMArHUTHBIX
BOJIH B TCXHUKE U 6BITy.
[IpuHune! paguocss3u U TeneBuaeHus. Pagnonokamus.
ONeKTpOMarHuTHOE 3arpsA3HEHUE OKPY KAIOIIEeH CpeIbl.
TexHuueckue  ycTpoiicTBA M IPAKTUYECKOE IIPUMEHEHUE:
MYy3bIKAIbHBIE WHCTPYMEHTBI, pajxap, pagdONpUEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-neus, ynpTpa3ByKoBas OUarHOCTHKa B
TEXHUKE U MEIUIIMHE.
76,77 Pewenue 3a0au c npoghecCuoHAIbHON HARPABICHHOCHbIO
78 Konmponavnasn paooma Ned
Tema 4.4 Onruxa Conep:xxaHue y4eOHOT0 MaTepuasa OK 01-09

79,80 IIpsimonuHElHOE pacpOCTpaHEHHE CBETA B OAHOPOIHOM Cpene.
JIyu cBeta. ToueyHbli HCTOUHUK CBETA.

OTpaxkeHme CBeTa. 3aKOHBI OTpaxkeHuss cBera. IlocTpoeHune
n300pakeHui B TiockoM 3epkaie. Chepuueckue 3epkaia.
[Ipemomiienne cBeTa. 3aKOHBI TpENOMJICHHS CBeTa. AOCOIFOTHBIN
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MoKazatenp npenomiieHus. OTHOCUTENBHBIN M0Ka3aTeNb MPETOMIECHNUS.
IIoCTOSHCTBO 4YacTOTBI CBe€Ta W COOTHOIICHHWE [UIMH BOJIH IIpH
[epexo/ie MOHOXPOMAaTHYECKOTO CBETA 4epe3 TPaHULy pasfena ABYX
ONTUYECKHUX CPE].

Xon mydedr B mpmsme. Jucrepcus cBeta. CIOXHBIH cocTaB Oenoro
cBerta. LlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. llpenenbHBI Yroia MOJHOTO
BHYTPEHHETO OTPaXKEHMUSL.

Cobupatomme u paccenBaronue JTUH3BL. ToHKas nmuH3a. DoKycHOe
paccTossHUE U OINTHYeCKas cHujla TOHKOM JIMH3BI. 3aBUCHUMOCTH
(hOKYCHOTO PacCTOSHHS TOHKOH CepuvecKoi JTUH3BI OT €€ TeOMETPHH
1 OTHOCHUTEJIBHOTO TIOKA3aTeNsl MPEIOMIICHUS.

®opMyIia TOHKOH JIMH3BL. Y BEIHUYEHUE, JABAEMOE JIUH301.

Xon mywa, HNPOLIEAUIErO JMH3Y IIOJ IIPOU3BOJIBHBIM YIJIOM K €€
TIIaBHOM omnTrdeckoit ocu. [locTpoenne n300pakeHUi TOYKH M OTPE3Ka
IPSMOM B COOMPAIOIINX M PACCEHBAIOLINX JIMH3AX U UX CHCTEMaX.
Onrtuueckue mpubopel. Paspemratomas cmocobHocTs. [na3  kak
ONTHYECcKasi cCUCTEMa.

[Ipenenbr pUMEHUMOCTH T€OMETPUUECKON ONTHKU.

BonnoBas ontuka. MHTepdepenius ceta. KorepeHTHbIE NCTOYHHUKY.
YcenoBus HaOIIOIeHNS MaKCHUMYMOB 51 MHUHHAMYMOB B
UHTEPPEPEHIMOHHON KapTHHE OT JBYX KOI'€PEHTHBIX HCTOYHUKOB.
[Ipumepsr  kiaccuyeckux HHTEpGEpEeHUUOHHBIX —cxeM.udpakius
ceeta. JludpakimonHas pemérka. YCIIOBUE HAOJIOACHUS TJIaBHBIX
MakCUMyMOB TIpM TaJ€HHHM MOHOXPOMAaTHYEeCKOro CBeTa Ha
TU(QPaKIIOHHYIO PEIETKY.

ITonsipusanus ceera.

TexHu4ecKkue yCTpoHCTBa U TEXHOJIOIMYECKUE MPOLIECCHI: OYKH, JIYIIa,
nepuckorn, ¢oroannapaT, MHKPOCKOI, NPOEKLUMOHHBIN ammapar,
MPOCBETICHUE ONTHKH, BOJOKOHHAs ONTHKA, JIU(PAKLUOHHAS
peéTka.

81,82 Ilpakxmuueckoe 3anamue llonyuenue uzobpadicenus 8 cucmeme
U3 NIOCKO020 3ePKala U JUH3bL.

83,84 IIpaxmuueckoe 3anamue Ilonyuenue uzobpadicenus @ cucmeme
U3 NI0CKO20 3ePKANA U TUH3bL.

85,86 Peutenue 3adau ¢ npogheccuonanvhoii HaNPasIeHHOCHbIO

87 Konmponwvnas paboma Ne5
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Pasnes 5 OcHOBBI clienMAJILHONW TEOPHH OTHOCHTETbHOCTH.

Tema 5.1 OcHOBBI
CcHenraIbHON
TEOpUU
OTHOCHUTEIBLHOCTH

Copaeprxanue yuedOHOro MaTepuajia

88,89 I'paHuIBI IPUMEHUMOCTH KiTacCHYeckoi MexaHuKH. [locTymaTer
CHETNATbHONW TEOPHH OTHOCUTEIHFHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM uHTepBasl. [IpeoOpaszoBanus JlopeHia.
Ycnoeue  mpuunHHOCTH.  OTHOCHTENBHOCTH  OJHOBPEMEHHOCTH.
3aMmeniieHHe BpEMEHH W COKpAIleHWE IMHBL. DHEPTUS W UMITYIIbC
PENSATUBUCTCKOM yacTullbl. CBS3b MAacChl C DHEPrUEH U HMITYJIBCOM
PEISTUBUCTCKOM YaCTHIIBI. DHEPTHUS TTOKOSL.

TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKHME  IPOLIECCHI:
CIIYTHUKOBBIC TPUEMHUKH, YCKOPUTENH 3apsHKEHHBIX YACTHII.

90,91 Pewenue 3a0au c npogheccuoHanbHoll HARPABICHHOCHbIO

Pa3znen 6. KBantoBas ¢pusuka

OK 01-09

Tema 6.1
Kopnyckynspao-
BOJIHOBOU Iyallu3M

Conep:xanue y4eOHOro MaTepuaJia

OK 01-09

92,93,94,95 PaBHOBecHOE TEIUIOBOE  HM3JIydeHUE  (M3IydCHHE
abcoroTHO u€pHOTO Tena). 3akoH cMenienns Buna. ['nmoresa [lnanka
0 KBaHTax.

®oToHBL. DHEPrUs U UMITYIIBC (POTOHA.

doroadpdexr. Ombitet  A.I. CtoneroBa. 3akoHbl  (oTOd(dEKTA.
VYpaBuenne OitHmreliHa a1 ¢ortoddderrta. «KpacHas rpaHHLIa»
dhotorddexra.

aBnenue cBera (B 4YacCTHOCTH, JaBJIEHHE CBeTa Ha abCOJIIOTHO
MOTJIONIAIONIYI0O M aOCOJIOTHO OTPaXKAIOLIYI0 MOBEPXHOCTH). OIBITHI
I1.H. JleGenena.

BoniHoBbie cBoiicTBa uwacTtull. Bosubl jge bpoiinsa. [nuHa BOJIHBI
ne bpoiinis 1 pasMepsl 00JaCTH JIOKATHM3AIIAN JIBIDKYIICHCS] JaCTHIIBL.
Kopmyckynsipao-BonHOBOM nyanmusMm. Jludpakuust >IeKTpOHOB Ha
KpHUCTaJlIax.

Crnenuduka U3MEpPEHUI B MHUKPOMHUDE. CooTtHomeHus
Heomnpenenénnocreii ['eiizendepra.

TexHuueckne  yCTpOWCTBA M TEXHOJOTMYECKHE  IMPOLECCHI:
CHEKTpPOMETp, (POTO3TeMeHT, (HOTOAATUNK, TYHHETBHBIH MHUKPOCKOTI,
coJIHe4Has 6aTapesi, CBETOAUO/.

96,97 Pewenue 3a0au c npogheccuoHanbHOl HARPABICHHOCHBIO

Tema 6.2 ®usuka

Conep:xanue y4eOHOro MaTepuaJia

OK 01-09
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aToMa

98,99 OmbITBl 1O HCCIENOBAHHIO CTpoeHWs aroma. [lmanerapHas
Mozenb aroma Pesepdopra.

[locrynater bopa. U3myuenne u moriomiearne (HOTOHOB MPHU TEePEXoe
aToMa C OJHOT'O YPOBHSI SHEPTHH Ha APYTOM.

Buner criektpoB. CriekTp ypoBHEH SHEpTHHE aTOMa BOJOPOAA.
CrioHTaHHOE ¥ BHIHYXKJIEHHOE M3Ty4eHne cBeta. Jlazep.

TexHuueckue  ycTpoiicTBa M TEXHOJOTHMYECKHE  TPOIIECCHI:
CIEKTpaJIbHBIN aHaNN3 (CIIEKTPOCKOMN), Jla3ep, KBAHTOBBIH KOMIBIOTEP.

100,101 Peuternue 3a0au ¢ npogheccuonaibHol HANPAGICHHOCHbIO

Tema 6.3 Ousuka
aTOMHOTO sIJIpa U
3JIEMEHTapPHBIX
YaCTHI]

Conep:xanue yueOHOro MaTepuaJia

OK 01-09

102,103 Hyxknonnas monens siapa leitsenOepra—lBanenko. 3apsin
sinpa. MaccoBoe uucio siapa. M3oTomnsl.

PagnoakTuBHOCTE. Anbda-pacnan. ONEKTPOHHBIA M MO3UTPOHHBIH
Oera-pacnaa. ['aMMa-u3irydeHue.

3aKOH paOaKTUBHOIO pacnaaa. PaaroakTHBHEIE U30TOMBI B IPUPOIE.
CBoiicTBa HOHU3UPYIOIIETO U3Ty4YeHHs. BiusHue painoakTUBHOCTH Ha
XKUBBIE OpraHnn3Mbl. EcTecTBeHHbIH (OH u3myueHus. Jlo3umeTpusi.
DHeprusi CBsS3W HYKJIOHOB B spe. Snmeprpie cuimbl. Jledext maccer
siapa. SnepHsle peakuuu. JleaeHue u cuHTe3 siaep. S aepHble peakTOpsl.
[IpoGieMbl yIpaBIsIeMOr0 TEPMOSICPHOIO CHHTE3a. DKOJIOTUYSCKHUE
ACTEKTHl Pa3BUTHSA SAEPHON SHEPTETUKH.

MeTob! perucTpany 1 UCCIEA0BaHUSA JIEMEHTAPHBIX YACTHUILI.
@yH/IaMEHTaJIbHbIE B3aUMOJACHCTBUSA. BapuOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CranmapTHOM Moxenu. KBapk-TirooHHass Mojeib
aJpOHOB.

O®uzuka 3a npenenamu CranpaptHol mozpenu. Témuas marepus u
Té™mHas sHeprusi. EnnHcTBO uznyeckoit KapTHHBI MHpa.

TexHHYecKHe YCTpOHCTBA M TEXHOJOTMUYECKUE MPOLIECCHI: JTO3UMETP,
Kamepa BunbcoHa, SIEpHBIM peakTop, TEPMOSAJEPHBIM peakTop,
aToMHas 60M0a, MarHUTHO-PE30HAHCHAsi ToMOrpadusl.

104,105 Peuwterue 3a0au ¢ npogheccuonanbHoll HANPAGIEHHOCHbIO

106 Koumponwvnas paboma Ne6

Paznes 7 DiaeMeHTHI aCTPOHOMMH M acTPOGU3NKHU

Tema 7.1

Conep:xxanue ydeOHOro MaTepuasia

OK 01-09
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DIeMEHTBI
ACTPOHOMHH H
acTpou3uKH

107 Oransl pa3BuTUsL a4CTPOHOMMUH. IIpuxnagHoe u
MHUPOBO33PEHUECKOE 3HAYCHHE ACTPOHOMMHU. [IpMMEHMMOCTh 3aKOHOB
(bm3uKH 11 O0BSICHEHHS PHUPOIEI KOCMHYECKIX 00BEKTOB.

MeTop! aCTPOHOMHUYECKHX HccaenoBaHuil. COBpeMEHHBIE ONTHUYECKUE
TEJECKOIIbI, PaJHOTEIECKOIbl, BHEATMOC(EpHas aCTPOHOMHUSL.

Bun 3Bé3nnoro HeOa. Co3Be3aus, ipKue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBU)KCHHUE.

ConHeyHas cuctema.

Comnare. ComHeuHast akTHBHOCTE. McTtounuk sHeprun CorHIa 1 3BE3 .
3BE3/pI, UX OCHOBHBIE XAPaKTEPUCTHKHU. /[marpamma «creKTpanbHbII
KJIaCC — CBETUMOCTB». 3BE3ABI TJIABHOM IOCIEN0BATENBHOCTH.
3aBHCUMOCTh  «Macca — CBETHMOCTb» JJsl  3BE3X  TJIaBHOM
MOCNEI0BaTENbHOCTU. BHyTpeHHee cTtpoeHue 3BE3N. CoBpeMEHHbIE
MIPE/ICTABICHUS O MPOUCXOXKJIEHUH U 3Boironuu CoiHIAa U 3BE3N.
OTanbl )KU3HU 3BE3].

Mnineunsiit [Tyt — Hama [ManakTuka. [lonoxenue u asuxenue ConaHua
B ['amaktuke. Tunel ranaktuk. Paauoranaktuku u kBa3apbl. YEpHble
JBIPEI B paX rajlaKTHK.

Bcenennas. Pacmmpenne Bceemennoi. 3akon Xa00ma. PasOeranme
ranakTuk. Teopus bonbiioro B3peiBa. PEIMKTOBOE U3IIydeHUE.
Macmrabuas ctpykrypa BeenenHoil. MeraraiakTuka.

Hepemeénnsle mpobiaeMbl aCTPOHOMUHU.

108 InddepennnpoBaHHbIii 3a4eT

Bcero

108
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3. YCJIOBUSA PEAJIMBAIIUUA ITPOI'PAMMBI TIPEIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jis  peanmmsanuu  mporpammbl - npeamera  «Duszmkay uMeeTcs y4ueOHBIH KaOWHET U
nabopaTopust PU3UKH.
OobopynoBanune yueOHOro KabuHera:
— cTen] «Pu3nvecKue NOCTOSHHBIE);
- CTeH] «Y4eHBbIe - (PU3UKI»;
Texnuueckue cpeacTBa 00y4eHus:
- MYJIbTUMEUNHBIN IIPOEKTOD;
- HOYTOYK;
- 9KpaH;
- ayJIMOBU3YaJIbHBIE CPEACTBA — CXEMbl U PUCYHKH K JIEKLIMSIM B BUJE CJIANJ0B M AJIEKTPOHHBIX
MIPE3EHTAaLINIM;
OobopynoBanue Jjadoparopum U pado4ux MecT Ja00paTOPUH:
- TabopaTopHoe 000pyI0BaAHUE;

3.2. YueOHO-MeTOAMYecKOe U MH(OPMAIIMOHHOE o0ecrieyeHne nmpeamMera

IlepeyeHb y4eOHBIX H3IAHMI
OcHOBHBIC HCTOYHHKH:
1. Mskumes I'.4. , ByxoBues b.b. ®usuka 10 knacc, Knaccuueckuii kypc. ba3zoBsiii u yriy0sieHHbIH
ypoBenb, M.: [Ipocenienue, 2021
2. Msxumes I'.51. , Byxosues b.b. @usuka 11 knace, Knaccudecknii kypc ba3zoBslit u yrimyOneHHBIH
yposenb M.: Ilpoceemienue, 2021
JonosiHuTE/IbHBbIE HCTOYHUKH:

1. JImumpuesa B.®. ®uzuka Ui npodeccuil M CHenUalbHOCTEH TEXHHYECKOTO MpOoQuIIs:
y4eOHHUK JJ11 00pa30BaTENIbHBIX YUPEKIEeHUN cpel. npod. oOpazoBanus . — M., 2014.
2. JImumpuesa B. @. dusuka qia npodeccuil U CrenuaTbHOCTEH TEeXHHYECKOro Mpoduis.

COopnuk 3ama4: yued. mocobue st 00pa3oBaTeNIbHBIX YUPEXKACHHUN cpel. npod. oOpa3oBaHUs. —
M., 2014.
3. JImumpuesa B. @. ®usuka s mpodeccuil U CHenuagbHOCTEH TEXHMUYECKOro MPOQUIIs.
JlaGopaTopHbIi MpakTHKyM: yued. 1mocobus Uil ydpexJeHui cpen. mpod. obpazoBanus / B. @.
Hmutpuesa, A. B. Kopxxyes, O. B. Myprazuna. — M., 2015.
4. JImumpuesa B.®D., Bacunves JI.U. ®uzuka s npodeccuid U CrelnaibHOCTEN TEXHUYECKOTO
npodwmiiss. KoHTponbHble MaTepuaibl: yueOHOe mocobue st 00pa30BaTeNbHBIX YUPEXKIECHUH cpe.
npod. oopazosanus / B.D. imutpuena, JI.U. Bacunses. — M., 2014.
5. Tpoghumosa T.U., @Pupcos A.B. ®usuka ayis npodeccuii U CrenuarTbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HayuHoro npoduieit: CoopHuk 3agau. M. — 2013.
6. Tpogpumosa T.U., Pupcos A.B. ®uzuka 1yist npodeccuit U CerualbHOCTeH TEXHUYECKOTO U
€CTeCTBEHHO-Hay4HOro npoduieit: Pemenus 3anau. M. — 2015.
7. Tpogumosa T.U., Pupcos A.B. ®usuka. CipaBounuk. M. — 2013.
8. JImumpuesa B.®d. ®duzuka ans npodeccHii M CHENHaIbHOCTEH TEXHHUYECKOro MpOQHIIs.
JlaGopaTopHblil MpakTUKyM: ydyeOHOe mocobue sl 00pa3oBaTeNbHBIX YUpPEXKAECHUN cpel. mpod.
obpazoBanus / B.®. [imutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2014.
9. JImumpuesa B.®. ®usuka misg npodeccuil M CHEUATBHOCTEH TEXHUYECKOTO MPOQHIIS.
COopHuK 3ama4: yuebHOE ocoOue At 00pa30BaTENbHBIX yUpexaeHuil cpea. npod. oOpa3zoBanus. —
M., 2014.
3.2. UudopmanuonHoe odecriedeHne 00yuyeHU

HNHTepHeT-pecypces! -
wwwe.fcior.edu.ru (®enepabHbIil HEHTP HHPOPMAITHOHHO-00Pa30BaATEIBEHBIX PECYPCOB).
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http://www.fcior.edu.ru/

www.dic.academic.ru (Axkagemuk. CJ0Bapy U SHIIUKIONECINN ).

WWW.St-books.ru (Jlyurras yueOHas tuteparypa).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchl MHTepHEeTa - Du3HKa).
https//fiz.1september.ru ((YueOHO-MeTOoMYECKas ra3zeTa «Pusnkay).
www.college.ru/fizika (IToarotoska k EI'D).

JIeMOHCTpaluy U SKCIIEPUMEHT

Jlemoncmpayuu

AHasorossie 1 U(GPOBBIC U3MEPUTENILHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Llemoncmpayuu

Mogens cucrteMsl OTCUETA, MIUTFOCTPALUS KHHEMAaTHYECKUX XaPAKTEPUCTHUK JIBHKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habumonenune nBmxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaAeHUs.

Hanpasienue cKkOpoCTH IIPU IBUKEHUH 110 OKPY>KHOCTH.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

BTtopoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NAZCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexon moTeHIIMAIBHON PHEPTUH B KHHETUUYECKYIO M OOpaTHO.

Llemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JHCKPETHOE CTpPOEHHE BemecTBa, (oTtorpaguu  MOJIEKYI
OpPraHMYECKUX COECTUHEHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBHYKEHUS.

Mogens onbrta HITepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBUS.

Monenb, WuTIOCTpUpYIOLIas MPUPOIy AaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.

Llemoncmpayuu

M3MeHeHNne BHYTpEHHEW HEpPruu Tesa MpH COBEPIIEHUH PaOOThI: BBLIET MPOOKU U3 OYTHIIKU
MoJ JEWCTBHEM CKaTOro BO3[yXa, HarpeBaHue 3(Qupa B JaTyHHOM TpyOKe MyTEM TpEHUS
(BuICOIEMOHCTpAITHS ).

M3MeHeHne BHYTPEHHEN dHepruu (TeMIeparypsl) Teja Ipyu TeIonepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, PEaKTUBHOIO JABUraTEeIIsl.
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Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBlIeHUs KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Jlemoncmpayuu

VY CeTpoicTBO M MPUHITUIT ACHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKas 3allMTA.

JW3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOpa OT IUIOIIAAU IJIACTUH, PACCTOSHUS
MEXIY HUMH U TU3JICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh  COINPOTHBJICHUS [WJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, ITUIOLIATH
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

IIpssmMoe wu3MepeHue HIIEKTPOIABHKYILEH cuibl. KopoTkoe 3aMblkaHME TIajgbBaHHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 CONPOTHUBIICHUSI.

3aBUCUMOCTD COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBo# pa3psa ¥ NPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD D3JEKTPOABMKYIIEH CHUJIbI MHIYKIUU OT CKOPOCTH H3MEHEHHS MarHUTHOTO
MOTOKaA.

SIBiieHME CAMOMHIYKIINH.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNbHONW cHCTEMBbI (TPY)KMHHBIH WM MaTeMaTHYeCKH
MasITHHK).

HabGnronenue 3atyxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HabGmronenue pe3onanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.
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OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsDKEHUS OT  BpPEMEHH)  JUIs
3IIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu nocnenoBaTeNbHOM COEJUHEHMM PE3UCTOpA, KaTYHIKM HWHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE OMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneoG:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus: U MpeioMIICHHS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAO0N M YaCTOTOM KOJIeOaHHIA.

HccnenoBaHue CBOMCTB AEKTPOMArHUTHBIX BOJH: OTpa)K€HHE, MPETOMIICHUE, MOJsIpU3alus,
T paKIus, HHTePPEPEHITUS.

Jlemoncmpayuu

[IpsiMonuHeHOE pacmpocTpaHeHue, OTpaKeHHe W MperoMyeHue cBeta. OnTudeckue
PUOOPHI.

[TostHOE BHYTpeHHEe oTpakeHrne. MoJiesb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOTa.

Hab6nronenue naTepdepeHITUN CBETA.

Habmonenue nudpaknuu cera.

Habmronenue qucniepcuu certa.

[TonydyeHue criekTpa ¢ HOMOIIBIO IPU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(PAKIIMOHHON PEIIETKY.

Habmronenne nonsipusanuu cBera.

Jlemoncmpayuu

®oTod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoad¢exra.

Cseroauo.

Conneunas Oarapes.

Llemoncmpayuu

Monens onsita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nnHedvaTbIX ClIeKTPOB U3JIy4EHUS.

Jlazep.

Jlemoncmpayuu

Cu€TYrK HOHU3HUPYIONIUX YACTHII.
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4 KOHTPOJIb 1 OLHEHKA PE3YJBbBTATOB OCBOEHUS IPE/IMETA

KOHTpOJIB N OLCHKaA PpE3YJIbTaTOB OCBOCHHA IPECAMETA OCYIHICCTBIIACTCA IIPEIOAAaBATCIIEM B
nponecce MpoBCACHUA IMPAKTUYCCKUX SaHSITI/IfI, TCCTUPOBAHM:, @ TAKIKC BBIIIOJHCHHUC 06y‘-IaIOH_[I/IMI/ICSI

VHJMBHUYQJIbHBIX 33JJaHUM, IPOCKTOB, UCCICIOBAaHU.

Pe3yabTarsl 00yyeHus

Kpurepun onenkn

MeToabl OIEHKH

MIPOBOAUTDH HAOIIOIEHUS, INIAHUPOBATH U
BBITIOJTHSTH YKCTICPUMEHTBI, BBIIBUTATh
TUIOTE3bI U CTPOUTH MOJIEIIH,

MIPUMECHSITH ITOJTYICHHBIC 3HAHUS 110 (PU3HKE
JUTsl OOBSICHEHUSI Pa3HOOOPa3HBIX (PU3UIECKUX
SIBJICHWI M CBOMCTB BEIIIECTB;

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» meHee 36%

@pPOHTAIBHBIN ONIPOC

IMPaKTUYICCKU UCIIOJIb30BATh (bHSI/I‘ICCKI/IC
3HAaHUA; OUCHHUBATb JOCTOBCPHOCTDH
eCTCCTBCHHOHaquOﬁ I/IH(bopMaI_[I/II/I;

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» meHee 36%

JlaGopaTopHas u
npakTu4yeckas pabora

HCIIOJIB30BaTh MPUOOPETECHHBIC 3HAHUS U
YMCHUA OJid pCIICHUA ITPAKTUYCCKUX 3a1ayq
ITOBCEIHCBHOM JKM3HH, 00CCIICUCHHS
0e30IMacHOCTH COOCTBEHHOM JKU3HH,
paIMoOHAaIBLHOTO MPUPOIOTOIB30BAHUS U
OXPaHbl OKPYKAIOIIECH CPEbI.

«5» 90-100%
«» 65-89%
«3» 36-64%

«2» meHee 36%

Pemenue 3amau

OTHCHIBATh U OOBIACHATH (YU3UUECKUE SIBICHHUS
M CBOICTBA TEJI: CBOMCTBA ra3oB, JKUAKOCTEH U
TBEPABIX TEIL;

«5» 90-100%
«» 65-89%
«3» 36-64%

«2» menee 36%

JlaGopaTopHas U
npakThyeckas padora

AJIEKTPOMArHUTHYIO HHYKITHIO, «5» 90-100% TectupoBanue
pacrpocTpaHeHHE HJIEKTPOMarHUTHBIX BOJIH; «4» 65-89%
«3» 36-64%
«2» menee 36%
BOJIHOBBIE CBOWICTBA CBETA; U3IIyYCHHUE U «5» 90-100% TectupoBanue
MOTJIOIIEHHE CBETa aTOMOM; (oT03(h(HeKT; «4» 65-89%
«3» 36-64%
«2» meHee 36%
OTJINYATh TMIIOTE3bI OT HAYYHBIX TEOPUIL; «5» 90-100% TectupoBanue

«4» 65-89%
«3» 36-64%
«2» menee 36%

A€J1aThb BBIBOJbBI HA OCHOBEC
OKCIICPUMCHTAJIBHBIX JAaHHBIX;

«5» 90-100%
«» 65-89%
«3» 36-64%

«2» meHee 36%

JlaGopaTopHas U
npakTuyeckas padora

IIPUBOJUTH MIPUMEPHI, ITIOKA3bIBAIOIINUE, UTO!:
HaGJIIO,Z[eHI/ISI 1 SKCIICPHUMCHT SABJISIFOTCSA

«5» 90-100%
«4» 65-89%

NunuBunyanbHbIe
MPOEKTHl U MUHU
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OCHOBOM ISl BBIIBUXKEHUS TUIIOTE3 U TEOPUA,
IIO3BOJIAKOT HpOBepI/ITB HNCTHUHHOCTH
TEOPETHYECKUX BBIBOJIOB; (DU3UYECKAsT TEOPHSI
Ja€T BO3MOXHOCTH 06'LSICHSITB HN3BCCTHBIC
SIBJICHUSI IPUPOBI U HAy4HbIE (haKThI,
HpeZ[CKa?;bIBaTb CIIIC HECU3BCCTHBIC ABJICHUA,

«3» 36-64%
«2» MeHee 36%

HCCICOOBaHUA

MIPUBOIUTH MIPUMEPBI MIPaKTUYECKOTO «5» 90-100% Pemrenue 3anau

WCIOJIb30BaHUs (PU3UYECKUX 3HAHMIA: 3aKOHOB «4» 65-89%

MEXaHUKH, TEPMOIUHAMUKHU u «3» 36-64% TectupoBanne

JJIEKTPOJIMHAMUKH B SHEPIETHUKE; «2» meHee 36%

Pa3IUYHBIX BUJIOB 3JIEKTPOMArHUTHBIX «5» 90-100% TectupoBanue

W3JIYYCHUH I8 pa3BUTUSA  Paduo0 M| «4» 65-89%

TEICKOMMYHHKAIIMI, KBAaHTOBOW (U3MKH B «3» 36-64% VHwBHyasbHble

CO3/IaHUM SJIEPHON SHEPTE€THKH, J1a3EPOB; «2» menee 36% TIPOCKTBI 1 MUHH
WCCIICJIOBAHHUS

BOCIPUHUMATh W Ha OCHOBE IOJYYEHHBIX «5» 90-100% NuauBuayanbHbIe

3HaHUU CaMOCTOSITENILHO OLIEHUBATh «4» 65-89% IPOEKThl U MUHU

nH(OpPMAILIHIO, COIEPKAIIYIOCS B COOOLICHHX «3» 36-64% HCCJIEIOBAHUS

CMH, UntepHere, HayyHO- MOMYJISPHBIX
CTaThsIX.

IIPUMEHSITD [TOJIyYE€HHbIE 3HAHUS JUIsl peLIeHUs
(bu3nYecKux 3a/1a4; ONpeAessaTh XapakTep
(dbuzmvecKoro mpoiecca 1o rpaduky, Tadiuiie,

dbopmyne*;

«2» MmeHee 36%

Pemenue 3amau

HU3MEPATH pan (1)I/ISI/I‘-I€CKI/IX BCJINYHH,
IIPENICTaBIIAS PE3YNbTATHl U3MEPEHUN C yUETOM
UX TOTPEIIHOCTEN.

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» menee 36%

JlaboparopHas u
IpakTH4eckas padbora
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