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Iliianupyemble pe3yibTaThl OCBOCHHS Y4eOHOro npeamera «Pu3nka

JINYHOCTHBIE pPe3y/IbTAThI

1) B 11eHHOCTHO-OPHEHTUPOBAHHON cepe — YYBCTBO TOPJOCTH 32 POCCHUUCKYIO (PU3HUYECKYIO
HAyKy, T'YMaHU3M, MMOJOKUTEIbHOE OTHOIICHUE K TPYY, LIEICYCTPEMIICHHOCTB;

2) B TpynoBoii cdepe — roTOBHOCTh K OCO3ZHAHHOMY BBIOOPY HajbHEHIeH 00pa3oBaTebHON
TPaeKTOPHH;

3) B nmo3HaBaTenbHOM cdepe — yMEHHE YIPaBsATh CBOSH MO3HABATEIILHON JCATEIHHOCTHIO.

MeTanpeamMeTHbie pe3yJibTaThl
1) Mcnonp3oBaHne yMEHUN M HAaBBIKOB Pa3IMYHBIX BHUJIOB MO3HABATEIBHOU IESATENbHOCTH,

IPUMEHEHHE  OCHOBHBIX  METOJOB  IIO3HaHMA  (CHCTEMHO-MH(MOPMALMOHHBIM  aHaIU3,
MOJICJIMPOBAHME U T.[.) A1 U3YUEHHUS PA3IMUYHBIX CTOPOH OKPY’KaIOLIeH 1eiCTBUTEILHOCTH;

2) Hcnonb3oBaHHWE OCHOBHBIX HHTEJUIEKTYaJbHBIX ONepalnuii: (GopMyiaupoBaHHE TMIIOTE3,
aHAIM3 W CHWHTE3, CpaBHEHHWE, OO0OOIICHHWe, CHUCTeMATHU3allys, BBIABICHUE NPUYUHHO-
CIICACTBCHHEIX CBS3€H, IOMCK aHAJIOTOB;

3) YMeHue reHeprupoBaTh UICH U OTIPEICIIATh CPECTBA, HEOOXOIUMBIC JIUISl KX PeaTn3alluy;

4) YMmenue onpeaensTh eI U 3a1a4l JesITeIbHOCTH, BEIOUpaTh CPEeICTBA peanu3aluu 1esen
U IPUMEHATh UX Ha MIPAKTHKE;

5) Hcnonp3oBaHue pa3iMyHBIX HMCTOYHHUKOB IS IMOJNydyeHHs] (U3MYecKOM HHGOpMaIuH,
IIOHUMaHME 3aBHCHUMOCTU COJIepaHMsd M (OpMbl HpeACTaBiIeHUs HHGOPMAIMM OT Lesel
KOMMYHHKAIIMH U aJipecaTa.

IIpenmeTHble pe3yJibTaThl

1) B mnos3naBarenvHOM cdepe: naBaTh ONpeNETeHUsS W3YyYEHHBIM TOHSATHSIM; HAa3bIBaTh
OCHOBHbBIE TOJIOXKEHHUSI M3YyYEHHBIX TEOPUM M TUIOTE3; ONMUCHIBATH U JEMOHCTPALIMOHHBIE U
CaMOCTOSITENIbHO IPOBEJCHHBIE SKCIIEPUMEHTBI, UCIOJB3YS JUIsl 3TOrO PYCCKUM SI3bIK U SI3BIK
¢bu3uKy; KI1acCUPUIUPOBATh U3YUYEHHBIE OOBEKTHI U SIBJICHUS; JIEJIaTh BHIBOIBI M YMO3AKITIOUEHUS
U3 HaOJIo/IeHUH, M3yYeHHBIX (DU3MYECKUX 3aKOHOMEPHOCTEH, MPOrHO3MPOBAaTh BO3MOKHBIE
pe3yibTaThl; CTPYKTYPUpPOBAaTh HW3YYEHHBIH MaTepual; HWHTEPHPEeTHUPOBaTh (UINYECKYIO
UHPOPMaLIMIO, TOIYYEHHYI0 M3 JAPYIMX HCTOYHUKOB; IMPUMEHSTH MPHUOOPETEHHBbIE 3HAHUS II0
¢busnke a1 peleHus NPAaKTHYEeCKUX 3a]ad, BCTPEYAOLIUXCS B IMOBCEAHEBHOM KU3HU, IS
0€30MacHOr0  HCIOJIb30BAHUS ~ OBITOBBIX ~ TEXHMYECKHX  YCTPOMCTB,  pallOHAJIBHOTO
MIPUPOIOUCIIONB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpeibl.
2) B 1eHHOCTHO-OpUEHTAIIMOHHON cdepe: aHaNM3UPOBAaTh U OLIEHWBATH IOCIEIACTBUS IS
OKpY’Karolle cpezbl ObITOBOM M NPOM3BOJICTBEHHOHM NEATEIBHOCTH YelOBEeKa, CBA3aHHOW C
UCTIOJIb30BaHUEM (PU3MUYECKHX MPOIIECCOB.
3) B tpynoBoii chepe: mpoBoaAUTH PU3NUECKUI SKCIIEPUMEHT.
4) B cdepe duznueckoil KyabTypbl: OKa3blBaTh NEPBYIO MOMOIIb MPU TPaBMax, CBA3aHHBIX C
71a00paTOPHBIM 000PYTI0BAaHUEM U OBITOBBIMH TEXHHUUYECKUMHU YCTPOUCTBAMHU.

DuU3UKa ¥ METO/AbI HAYYHOI'0 IIO3HAHUS

Yyamuiicst HAy4YuTCs:

- IaBaTh OIpECIICHUS MOHATUAM: 0a30Bble (PU3NUECKUE BETUUYMNHBI, PU3NUECKUN 3aKOH, HAy4IHas
TUIOTe3a, MOAETb B (U3MKE W MUKPOMHUpE, SJIEMEHTAapHas 4YacTula, (yHIaMEHTaIbHOE



B3aMMO/ICICTBHE;- Ha3bIBaTh 0a30Bble (PU3MUECKHE BEINYMHBI, KPAaTHbIC U JIOJbHBIC €AMHUIIBI,
OCHOBHBIC BHJIbI (DyHJTAMEHTAIBHBIX B3aUMOJeCcTBUI. VX XapaKTepUCTHKH, PauycC ICHCTBHS,

- JleNaTh BBIBOABI O TPAHUIAX MPUMEHUMOCTH (HU3UYECKUX TEOpUi, MX MPEEeMCTBEHHOCTH,
CYIIIECTBOBAaHHH CBS3EH M 3aBHCUMOCTEH MeX1y (PU3MUECKUMH BETMUYNHAMU;

- HHTEPIPETUPOBATh (PU3NUECKYIO HH(POPMAIUIO, TOYYCHHYIO U3 IPYTHX HCTOYHUKOB
Yyammiicst MOJy4YUT BO3MOKHOCTD HAYUMTHCS:

- NOHUMAamv U OOBACHAMb YEIOCMHOCMb (QUIUYECKOU Meopuu, pasiudams paHuybl ee
NPUMEHUMOCTU U MECO 8 POy OpY2UX (hu3udeckux meoputi

Kunemaruka

Yyammiicst HAyYuTCs:

- 1aBaTh OMPEICICHUS MOHATHIM: MEXaHHUECKOE IBIKCHHE, MaTepUalIbHAS TOYKA, TEJIO OTCYECTA,
CHCTEMa KOOpAMHAT, paBHOMEPHOEC NPSMOJHMHEHHOE JBIKCHHE, PABHOYCKOPEHHOE WU
paBHO3aMEJIJICHHOE JIBIDKEHHE, PAaBHOIIEPEMEHHOE TBH)KCHUE, TEPUOANYECKOe (BpallaTeIbHOE)
JIBU)KCHUE;

- HCITIOJIb30BATh JIJIsl ONTMCAHUS MEXaHUYECKOTO JBM)KCHHSI KHHEMATUYECKUE BEJTMUUHBL: PaJInyC-
BEKTOp, TEpEMEIEHHEe, IyTh, CPEIHss IyTeBas CKOPOCTb, MTHOBEHHAs W OTHOCHTEIIbHAsS
CKOPOCTh, MTHOBEHHOE U IIEHTPOCTPEMHUTEIILHOE YCKOPEHHE, IIEPHOJI, YaCTOTA;

- Ha3bIBaTh OCHOBHBIC IMOHITUS KHHEMATUKH;

- BOCIPOM3BOJUTH ONBITHI ['ajwies Jas W3ydeHHs CBOOOJHOTO MAJCHUS TEJ, ONUCHIBATH
9KCIEPUMEHTBI 10 U3MEPEHUIO YCKOPEHHUS CBOOOIHOTO TaICHHSI,

- ZIeNiaTh BBIBOJIbI 00 OCOOEHHOCTSIX CBOOOTHOTO MAJICHHSI TEJI B BAKYYME U B BO3JIYXC;

- IPUMEHSThH MOJTy4YCHHBIC 3HAHUS B PEIICHUY 3a/1a4

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH

- NOHUMAamb U OOBACHAMb YEIOCMHOCMb QU3UYECKOL Meopul, pasiudams epaHuybl ee
NPUMEHUMOCIU U MECMO 6 P50y OpYeux (husuieckux meopuil;

- 1a0emsb npuemamu NOCMpPOeHUs Meopemudeckux O0Ka3amenbCms, d MmaKkice NPOSHO3UPOBAHUS
ocobeHHOCmel NpomeKauus @OU3UYECKUX sGIeHUll U NpPoOYecco8 HA OCHOBE NOJYYEHHbIX
meopemuyecKux b160008 U OOKA3AMENbCMS,

- Xapakmepuzo8ams CUCEMHYIO C853b MeXHCOY OCHOBONONALAIOWUMU HAYVUHBIMU NOHAMUAMU.
NPOCMPAHCMBO, BPEMSL, OBUICEHUE,

- 8bI08USAMb 2UNOME3bL HA OCHOBE 3HAHUS OCHOBONOLALAIOWUX PUUYECKUX 3AKOHOMEPHOCTEN U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUUYECKUE IKCNEPUMEHMbL,

- pewams NpaKkmuKo-OpuUeHmuposantbvle KayecmeeHHvle U paciemuvle QuzuyecKue 3a0ayu ¢
8b100pOM Pu3UYECKOl MOOenU (MAmepuaIbHas MOYKA, MAmeMamuyecKull MassimHuK), UCHOIb3Ys
HeCKOIbKO (Qu3u1ecKux 3aKkoOH08 Uil hopmy, Ce:A3bl8aAlOWUX U3BECMHblE (PU3UYeCKUe BeTUYUNbL,
8 KOHMeKCme MeXCnpeOMemublx ceszell,

- 00BACHAMb YCI08US NPUMEHeHUs. uzuieckux mooenel npu peuweHuu Gu3uueckux 3aoad,
Haxooums a0eK8amuyro npedioAHCeHHOU 3a0ade usuuecKyro Mooeib, paspeulams npooIemy Kax
HA OCHOBE UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYeHKU.

JAnnamuka

Yyamuiicst HAy4YuTCH:

- JlaBaTh ONpEICNICHHs] TIOHSATHSIM: WHEpIHalbHas W HEWHEpIHMalbHas CUCTEMa OTCYETa,
WHEPTHOCTh, CHJIA TSDKECTH, CHJIa YIPYrOCTH, CWJIa HOPMAaJIbHOH pEaKIUH OIOpbI, CHIIA
HaTsDKeHMs. Bec Tena, cuiia TpeHust MOKOsI, CHila TPEHUS CKOJILKEHUS, CHITa TPEHUS KaueHS,



- (QopmynupoBaTh 3aKOHBI HBIOTOHA, NPHHIMUI CYNEPNO3UIHMU CHJI, 3aKOH BCEMHPHOTO
TATOTEHHUS, 3aKO0H [ 'yKa;

- omuchiBaTh ONbIT KaBeHAWINa MO W3MEPEHHIO TPABUTAIMOHHOW IIOCTOSIHHOM, OIBIT II0
COXPaHEHHMIO COCTOSIHHSI MOKOS (OTBIT, MOATBEPKIAIONIMNA 3aKOH MHEPIMH), SKCIIEPUMEHT I10
U3MEPEHUIO TPEHHS CKOJIbKECHUS;

- JleNlaTh BBIBOJBI O MEXaHW3ME BOSHMKHOBEHUS CHJIBI YIIPYTOCTH C IOMOIIbIO MEXaHUYECKOU
MOJIETH KPHCTAILIa,;

- TPOTHO3UPOBATH BIMSHUE HEBECOMOCTH HA IIOBEJCHHE KOCMOHABTOB IIPH JJIHTEIBHBIX
KOCMHYECKHX TTOJICTAX;

- IPUMEHSTH MTOJy4YCHHbBIC 3HAHUS JJIS1 PEIICHUS 3a/1a4

Yyamuiicst OJIy4YUT BO3MOKHOCTH HAYYHThCH:

- g1ademsv npuemamy NOCMpPoeHUs Meopemuyeckux 00Ka3ameibCms, a maxdice nPOSHOIUPOBAHUSL
ocobennocmell npomeKanus QUIUYECKUX AGNEHUU U NpPoYeccos HA OCHO8e NOJYYEHHbIX
meopemu4ecKux 66160008 U 00KA3AMENbCME;

- Xapaxmepuzoeamsv CUCEMHYIO C653b MelCOy OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUIMU.:
APOCMPAHCMB0, 8peMs, 0BUIICEHUE,

- 8bLOBULAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUULECKUX 3AKOHOMepHOCTell U
3aKOHO8;

- CaMocmosamensHo NiaHUPO8ams U NPO8OOUMs QusuiecKue IKCNePUMEHMbL;

- pewiamv NPAKMUKO-OpUEHMUPOBAHHbIE KAYeCHEeHHble U pacuemuvle Qusuieckue 3adau,
UCNONIb3YA HECKOIbKO PUUUECKUX 3AKOHO8 UNU POPMYIL, CEA3bIBAIOWUX U3BECHble PUIUUECKUEe
BEUUUHDBL, 8 KOHMEKCME MeNCNPEOMEMHbIX CsA3ell,

- 00BACHAMb YCI08US NPUMEHeHUs Qu3uueckux mooeiel npu peuleHuu Qu3uyeckux 3aoad,
Haxooums a0eK8amuyro nPeoioNCeHHOU 3a0ade husuuecKyro Mooeib, paspeulams npooiemy Kax
HA OCHOBE UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUWU MEMOO08 OYEHKU.

3aKoHBI COXpaHeHHUs B MeXaHHUKe

Yyamuiicss HAy4YuTCH:

- JIaBaTh OIPEJECICHUsS TMOHATHSAM: 3aMKHYTas CHCTEMA; PEaKTHMBHOE JIBUKEHHUE; YCTOWYMBOE,
HEYCTOWYMBOE, O€3pa3InuyHOE PaBHOBECHS;, MOTCHIIMAIbHBIC CHUJIbI, aOCOIIOTHO YIOPYTHH u
a0CONIOTHO HEYNpYruil yaap; (QU3WYecKUM BeNUYMHAM: MEXaHW4YecKas padoTa, MOIIHOCTH,
DHEprus, MOTCHIMAIbHAsA, KHHETUYECKas U IOJIHASI MEXaHUYECKasl SHEPIus;

- opMyTUPOBATH 3aKOHBI COXPAHESHHSI UMITYJIhCa U SHEPTHH C yYETOM IPAHUIL KX IPUMEHUMOCTH;
- JIeJIaThb BBIBOJBI M YMO3AKJIIOUECHHUS O NPEUMYLIECTBAX MCHOJIB30BAHUS JHEPreTUUYECKOTO
MOJX0/1a TPU PELICHHUH Ppsiia 3a]1a4 JUHAMHUKH

Yyammiicst MoJy4YUT BO3MOKHOCTD HAYUUTHCS:

- NOHUMamMv U OOBACHAMb YENOCMHOCMb UIUYECKOU MeopuU, pasiuyams cpaHuybl ee
NPUMEHUMOCIU U MECMO 8 PS0Y OPYeUXx (puauuecKux meopuil,

- g1adems npuemMamu NOCMpOeHUs: Meopemudeckux 00Ka3ameibCcma, a maKice NPOSHOIUPOBAHUS
ocobenHoCmell npomeKaHusi QU3UYeCcKUX s6IeHUll U NPOYecco8 HA OCHO8e NOJYUEHHBIX
MeopemuyecKux 66160008 U 00OKA3AMENbCME;

- XApakxmepu3z08amsv CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOUWUMU HAVUHBIMU HNOHAMUIMU.
NPOCMPAHCMBO, 8peMsl, 08UdICEHUe, CUNLA, IHEPSUSL,

- 8b10BU2AMNb SUNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX (YUZULECKUX 3AKOHOMEpHOCmell U
3AKOHO8;

- CamMoCcmosmenbHo NAAHUPOBAMb U NPOBOOUMb u3ULeCKUe IKCNEPUMEHMbL,



- Xapaxmepuzoeams 2100a1bHble NPOOIEMbl, CMOAUUE NEPed YeI0BeUeCBOM: IHepeemuyecKue,
cvipbesgble, IKoN02UYeCKUe, — U POlb QUIUKU 8 peuleHUy JIMux npooiem,

- pewams NpaKkmuKo-OpUeHmuposantvlie KayecmeeHuvlie U pacuemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  u3UUECKOU MOOeNU, UCNONL3YS HECKONbKO (QU3UYecKux 3aKOHO8 uiu ¢hopmyi,
CBA3BLIBAIOUUX U3BECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIEe MEHCNPEOMEMHbIX C8A3ell;

- 00BACHAMb NPUHYUNBLL PAbOMbL U  XAPAKMEPUCIUKU U3VHEHHbIX MAWuH, npubopos u
MEXHUYECKUX YCMPOUCM8,

- 00BACHAMb YCI08US NPUMEHEHUs (PU3UYeCKUX Mooenell npu peuweHuu @Quauveckux 3aoau,
HAXo00ums a0eK8amHyro npeoylodHCeHHOU 3a0ade hu3uLecKyro Mooelb, paspeuams npooiemy Kaxk
HA OCHOBE UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOUWU MEMOO08 OYEeHKU.

CraTtuka

Yyamuiicss HAy4YuTCH:

- 1aBaTh ONPEICIICHUS IIOHATUSAM: PABHOBECUE MAaTEPUAIILHOM TOUKH, PABHOBECUE TBEPAOIO TEJIa,
MOMEHT CHJIBI;

- (hOopMyIHPOBATh YCIOBUS PABHOBECHUS;

- IPUMEHSITb MOTy4YE€HHbIE 3HAHUS JUIsl OObSICHEHUS ABJICHUM, HAaOII01aeMbIX B IPUPOJIE U B OBITY
Yyauuiics MoJy4uT BO3MOKHOCTh HAYYUThCH:

- NOHUMAMb U OOBACHAMb YELOCMHOCMb DU3UYECKOU Meopuu, paziuyams SpaHuybl ee
NPUMEHUMOCU U MeCMO 8 PAOY Opyeux Pu3uueckux meopui,

- nademb npuemamu NOCMpoOeHUs MeopemudecKux 00Ka3amenbcmes, d Mmaxice NPOSHO3UPOBAHUS
ocobeHnocmell npomeKaumus @QUI3UYECKUX SGNeHUl U Npoyecco8 HA OCHOBE NONYYEHHbIX
meopemuyecKux bl80008 U OOKA3AMeNbCMS,

- 8b1068U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCIEN U
3aKOHO8;

- CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb PUUUECKUE IKCNEPUMEHNbL

OCHOBBI THAPOMEXaHUKH

Yyamuiicss Hay4YuTCs:

-J1aBaTh OINPECIICHNS TIOHATUAM: JaBJICHUE, PABHOBECHE KHUJIKOCTH U ra3a;

- (hopmynmpoBath 3akoH [lackans, 3akoH Apxumena;

- BOCIIPOM3BOJIUTH YCIIOBHS PABHOBECHS KUAKOCTH U ra3a, YCIOBHS IUIABaHUSA TE,

- IPUMEHSATH MOJyYCHHBIE 3HAHUS [T 00bSICHEHUS ABJICHUM, HA0II0JaeMbIX B IIPUPOJIE U B OBITY
Yuyamuiics MoJIy4uT BO3MOKHOCTh HAYYHTHCH:

- NOHUMAamb U OOBACHAMb YEIOCMHOCMb (QUIUYECKOU Meopuu, pasiudams paHuybl ee
NPUMEHUMOCTU U MECIO 8 P50y OPY2UX YU3U4ecKux meoputi;

- gna0emsb npuemam RHOCMpoeHUs Meopemudeckux 00Ka3amenbcms, d Maxkice NPOSHOIUPOBAHUS
ocobennocmell NpPOMeKanus @QU3UYECKUX sAGNeHUl U NpoYecco8 HA OCHOBE NONYYEHHbIX
meopemu4ecKux 6bl60006 U 00KA3AMENbCME;

- 8bLOGUAMb 2UNOME3bl HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX PUIULECKUX 3AKOHOMEPHOCHell U
3aKOHOS;

- CaMocmosmensHO NIaHUPOSams U NPOBOOUMs QusuiecKue IKCHepUMeHmbl

MoJiekyJasipHO-KMHETHYECKAsI TeOpHsl
Yyammiicst HAyYuTCs:



- JaBaTh ONpEAEICHUS IMOHATHSIM: MHKPOCKONMYECKHE M MAaKpOCKOIIMYECKHE IapaMeTphl;
CTallMOHAPHOE pABHOBECHOE COCTOSHUE ras3a. Tlemmeparypa ra3a, aOCOJIOTHBIM HOIb
TEMIIepaTypbl, U30MPOIIECC; U30TEPMUUECKUN, H300apHBINA M U30XOPHBINA MPOIIECCHI;

- BOCIIPOHM3BOJIUTH OCHOBHOE YpaBHEHHE MOJICKYJIAPHO-KHHETHYECKON TEOpHH, 3aKOH JlanbToHa,
ypaBHenue Kimaneitpona-MeHnieneeBa, 3akoH I eii-JIroccaka, 3axon [lapis.

- (hopMyIMPOBAThH YCIOBUS UAEATBHOIO ra3a, ONUCHIBATh SBJICHUS HOHU3ALUY;

- UCIOJIb30BaTh CTATUCTUYECKUN MOAXOJ JUIsl ONUCAHMS IOBEIEHHUS COBOKYIMHOCTH OOJIBIIOTO
Yuciia YacTUL, BKJIIOYAIOIINUN BBEIEHNE MUKPOCKOIIMYECKUX U MAaKPOCKOIMYECKUX IIapaMeTPOB;

- ONKCHIBaTh JE€MOHCTPAIMOHHBIE 3KCIIEPUMEHTHI, IO3BOJISIOIIME YCTAHABIMBATh Ul ras3a
B3aMIMOCBSI3b MK/ €ro JaBJICHUEM, 00hEMOM, MAacCOW U TeMIIepaTypou;

- OOBSICHATD T'a30BbI€ 3aKOHBI HA OCHOBE MOJICKYJIIPHO-KHHETUYECKON TEOpUH.

- IPUMEHSTH MOJTyYCHHBIC 3HAHUS [T OOBSICHEHUS SIBIICHUH, HAOII01aeMBbIX B IPUPOJIE U B OBITY
Yyamuiicsi OJTy4YHT BO3MOKHOCTh HAYYHTHCH .

- NOHUMAamv U OOBACHAMb YEIOCMHOCMb (QUIUYECKOU Meopuu, pasiudams paHuysbl ee
NPUMEHUMOCTU U MECMO 8 Ps0Y OpY2ux (hu3uieckux meoputi;

- 81a0emsb npuemamu NOCMpoeHUs Meopemuieckux 00Ka3amenbcms, d Mmakice nPoSHO3UPOBAHUS
ocobeHnocmell npomeKaumus @QUI3UYECKUX SGNeHUl U Npoyecco8 HA OCHOBE NOJYYEHHbIX
meopemu4ecKux 6b160006 U 00KA3AMENbCM8;

- Xapakmepuzo6amv CUCMEMHYIO C653b MedHCOY OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUAMU.
NPOCMPAHCMB0, BPeMsl, OBUIICEHUE, CUNA, IHEPIUSL

- 8bLOGULAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONIALAIOWUX PUULECKUX 3AKOHOMEPHOCTeEll U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbL, CMOoAUuUE Neped Yel08eyecmeoM: IHepeemuiecKue,
cvipbesgble, IKoN02UdecKue, — U poib QUIUKU 8 peueHun Jmux npooiem,;

- pewiams NPaKmuKo-OpUeHmMUpO8antvlie KayecmeeHuvie U paciemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzUYLeCKOU MOOenU, UCHONL3YS HECKOIbKO QUUYECKUX 3AKOHO8 UMU (DOPpMYI,
CBA3BLIBAIOUUX U3BECTHbLE PUIUUECKUE BETUUUHDL, 8 KOHMEKCHE MENCHPEOMEMHbIX CEA3el;

- 00vACHAMb NpUHYUNLl pabomvl U XAPAKMEPUCTUKU UZVUEHHbIX MAWwluH, npudbopos u
MEeXHUYEeCKUX yCmpoucme,

- 00BACHAMb YCI08US NPUMEHeHUs Qu3uueckux mooeiel npu peueHuu Qu3uyeckux 3aoau,
Haxooums a0eK8amuyro nPedioAHCeHHOU 3a0ade husuuecKyro Mooeib, paspeulams npooiemy KaxK
Ha OCHOBE UMEIOWUXCS 3HAHUU, MAK U NPU NOMOUWU MEmMO008 OYeHKU

OcCHOBBI TEPMOANHAMUKH

Yyamuiicss HAy4YMTCA:

- JlaBaTh ONpENEJICHUS TMOHATUSAM: TEIJIO0OMEH, TEeIUIOM30JMpPOBaHHAsl CHCTEMa, TEIUIOBOU
JBUTATENb, 3aMKHYTBHIM IIUKJ, HEOOpaTUMBIM mporecc, (pU3NYECKUX BEIWYMH: BHYTPEHHSS
DHEPIus, KOJMYECTBO TEIUIOTHI, KOA(PQPHUIMEHT MOJE3HOro ACHCTBHS TEIJIOBOTO JIBUTATEIS,
MOJIEKYJIa, aTOM, «pEAJIbHBIN I'a3», HACBHIILEHHBIN Map;

- IOHUMAaTh CMBICJI BEJIMUMH: OTHOCUTENIbHAS BIAXKHOCTb, NAPIIUAIbHOE JIaBICHHUE;

- Ha3bplBaTh OCHOBHBIE TIOJIOXKEHHS U OCHOBHYIO (DM3HYECKYI0 MOJEeNb MOJIEKYISIPHO-
KMHETUYECKOM TEOpUHU CTPOECHHMSI BEILIECTBA;

- KJITacCU()UIMPOBATh arperaTHble COCTOSHUS BEILECTBA;

- XapakTepHU30BaTb M3MEHEHHUE CTPYKTYphbl arperaTHbIX COCTOSHMM BellecTBa NpH (a30BbIX
nepexoaax



- (hopMyHPOBATh NIEPBEIA U BTOPOU 3aKOHBI TEPMOJAMHAMUKHY;

- 00BSCHATH OCOOCHHOCThH TEMITEPATYPhl KaK MapaMeTpa COCTOSHUSI CHCTEMBI;

- OMHCHIBAThH OIBITHI, WJUTFOCTPUPYIOIINE M3MCHEHHE BHYTPEHHEH YHEPIHH MPH COBEPIICHUU
paboThI;

- IeJIaTh BBIBOJIBI O TOM, YTO sIBJICHHE U DY3UU SBISETCS HEOOPATUMBIM MTPOLIECCOM;

- NMPUMEHSATH NMPHUOOPETCHHBIC 3HAHUS 10 TCOPHUU TEIUIOBBIX ABHraTeNeH Ui PallOHAIHLHOTO
NPUPOIONIONB30BAHUS U OXPaHbl OKPYXKAFOIIEH CpeJIbl

Yyammiicst MoJy4YUT BO3MOKHOCTD HAYUMTHCS |

- 8b108USAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (PUZUYECKUX 3AKOHOMEPHOCMEN U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb uUYecKUe IKCNEPUMEHMDbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbI, CHOAWUE NEPed Ye08eUeCMBOM: IHepeemuyecKue,
coipbesgble, IKON02UUECKUe, — U POTb PUIUKU 8 PeueHUU JIMUX npooiem,

- pewams npaKkmuKo-OpUeHmMupOSanHtble KauyecmeeHHble U pacuemHuvle Qusuyeckue 3a0aiu ¢
8b100pOoM  puzuyecKol MoOoenu, UCHONIb3Ys HEeCKONbKO QU3UYeCKUX 3aKOHO8 uiu ¢hopmyn,
CBA3LIBAIOUUX UZBECTHBIE PUFUYECKUE BETUNUHDL, 8 KOHMEKCNE MENCNPEOMEMHBIX C8sI3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U  XAPAKMEPUCIUKU U3VHEHHbIX MAwuH, npubopos u
MeXHUYEeCKUX yCmpoucme

DJIeKTPOCTATUKA

Yyauuiicss HAy4YHTCA:

- JaBaTh OIpEICIICHUS TMOHITUSAM: TOYCYHBIH 3apsj, ODJCKTPU3ALUs TeJ;, 3SJICKTPUUYCCKU
W30JIMPOBAaHHAsl CHCTEMa TeJ, JJIEKTPUYECKOe IMOJie, JTHHUU HANpPSHKEHHOCTH 3JEKTPHYECKOTO
1OJIsI, CBOOOJHBIE W CBSI3aHHBIC 3apsi/ibl, MOJISIPU3ALMS JMAIEKTPUKA; (U3NYECKUX BEITUYUH:
AIIEKTPUYECKHH 3apsi1, HANPSHKEHHOCTD DJIEKTPHUYECKOTO MOJIsI, OTHOCHTENBHAS AUIIICKTPUIECKast
POHUIIAEMOCTH CPEIbl;

- (GOpMyIUpOBATh 3aKOH COXPAHCHHs 3JCKTPHUYECKOro 3apsia, 3akoH KyrnoHa, TpaHUIbl HX
PUMEHUMOCTH;

- OINHKCHIBATh JICMOHCTPAIIMOHHBIC AKCIIEPUMEHTBI MO JJICKTPU3AIMU Tel U OOBICHATH HX
pe3yNbTaThl; OMUCHIBATH YKCIIEPUMEHT 110 H3MEPEHUIO JIEKTPOSMKOCTH KOHJICHCATOPa,

- TPUMEHATH MOJYYEHHbIC 3HAHHA s OE30MacHOTO MCIOJIB30BAaHHS OBITOBBIX IPHOOPOB M
TEXHHYECKHX YCTPOMCTB

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH

- NOHUMAamb U OOBACHAMb YENOCMHOCMb QUIUYECKOU Meopul, pasiudams paHuysbl ee
NPUMEHUMOCTU U MECO 8 P50y OPYeux (hu3uieckux meoputi,

- 1a0emsb npuemamu NOCMpPOeHUs: MeopemudecKux O0Ka3amenbCms, d Mmakice NPOSHO3UPOBAHUS
ocobeHHOCmel NpOMeKaHus @OU3UYECKUX sGIeHUll U NpPOYecco8 HA OCHOBE NOJYYEHHbIX
MeopemuyecKux b180008 U OOKA3AMENbCMS,

- pewams NpaKkmuKo-OpuUeHmuposantsvlie KayecmeeHuvlie U paciemuvle guuyeckue 3a0ayu ¢
8b100pOoM  huzuuecKol MoOenu, UCHONb3YSl HEeCKONbKO QU3UYECKUX 3aKOHO8 Uiu Hopmyi,
CBA3BLIBAIOUUX U3BECTNHbIE PUIUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8A3ell

3aKOHBI MOCTOSTHHOTO YJIEKTPHYECKOT0 TOKA

Yyammiicss HAyYUTCs:

- JaBaTh OMPENEICHUS TOHATHUSIM: DJICKTPUYECKUN TOK, IOCTOSIHHBIM SJIEKTPUUYECKHH TOK,
UCTOYHHK TOKa, CTOPOHHHE CHJIBI, CBEPXIIPOBOJUMOCTB, [bIPKa, IIOCIEIOBAaTEILHOE U



napajyieIbHOE COCIUHEHHUE TMPOBOJHUKOB; (M3MYECKUM BelWyuHaM: cuiaa Toka, OJIC,
CONPOTHUBIICHUE MTPOBOIHUKA, MOIITHOCTh JJIEKTPUUECKOrO TOKA;

- 00BSACHATD YCIOBUS CYLIECTBOBAHUS AIEKTPUUECKOTO TOKA;

- OMNUCHIBATh JIEMOHCTPAIIMOHHBIA OIBIT HA TOCIEIOBATEILHOE M IMapaieIbHOE COCAMHEHUE
MIPOBOJIHUKOB, TEIJIOBOE JICUCTBUE JEKTPUUYECKOTO TOKA, NEpPeaady MOITHOCTH OT UCTOYHHMKA K
MOTPEOUTENIO; CAMOCTOSITENIbHO MPOBEACHHBIN 3KCIEPUMEHT MO U3MEPEHHIO CHIIbI TOKa U
HANPSDKEHUS C TIOMOIIIBIO aMIIEpPMETpa U BOJIBTMETPA;

- HCII0JIb30BaTh 3aKOHBI OMa ISl OJTHOPOJIHOTO MPOBOIHUKA U 3aMKHYTOM 11eTd, 3aKoH J[>koyrs-
Jlenma yist pacuera 3JeKTPUUYECKIX

Yuyamuiicst moJy4uT BO3MOKHOCTH HAYUYUTHCH

- NOHUMAamv U O0OBACHAMb YEIOCMHOCMb QU3UYECKOLU Meopul, pasiuuams paHuysbl ee
APUMEHUMOCTU U MECO 8 PsA0Y OpY2uX (hu3uiecKux meoputl;

- gn1adems npuemMamu NOCMpOEHUs: MeopemudecKux 00Ka3amenbcme, a mak#ce NPOSHO3IUPOBAHUS
ocobennocmerl npomexKkanus qbusuttecxux A6NeHUll U npoyeccoe Ha OCHOB8E NOJNYYEHHbLX
meopemudecKkux 861600086 U 00Kd3am€]lbcm€,’

- 8bl0BUSAMb 2UNOME3bl HA OCHOB8E 3HANUSL OCHOe6onoJiazarnuwux gbu3uqecmtx 3aKOHOM€pHOCm€lZ u
3dKOHO6,

- CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMDbL,

- pewiamsb NPaAKMUKO-OPUEHMUPOBAHHbIE KAYECMEEeHHble U pacuemuble Quauieckue 3a0adu ¢
8b100pOM  u3UUECKOU MOOeNU, UCNONL3YS HECKONbKO (PU3UYecKUx 3aKOHO8 uiu ¢hopmyi,
CBA3LIBAIOUUX U3BECTNHBIE (PUUYECKUE BETUUUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C83ell;

- 00wACHAMD npuryunsvl pa60mbl u xapakmepucmuxku U3Yy4eHHbIX MAUlUH, npu60p06 u
mexHu4ecKux ycmpoﬁcm@

DJIEKTPUYECKHIT TOK B Pa3jIMYHBIX cpenax

Yyamuiics HAYy4YUTCA:

- IOHUMaTh OCHOBHBIC MTOJIOKECHUS AIEKTPOHHOM TEOPHH MPOBOIUMOCTH METAJIIOB, KaK 3aBUCHT
CONPOTHUBIICHUE METAITHYECKOTO MTPOBOHUKA OT TEMITEPATYPhI

- OOBSCHATH YCJIOBUS CYIICCTBOBAHHSI AJIEKTPUYECKOTO TOKA B METajulaX, MOJYIPOBOJHUKAX,
JKHJIKOCTSIX H ra3ax;

- Ha3bIBaTh OCHOBHBIC HOCHUTEIH 3aps/IOB B METaJlIaX, )KUIKOCTSX, MOIYIPOBOIHUKAX, Ta3ax U
YCIIOBHS TTPHU KOTOPBIX TOK BO3HUKAET;

-popmynuposath 3akon dapajes;

- IPUMEHSITD TIOJTyUYCHHbBIC 3HAHUS TS OOBSICHEHUS SIBJICHUN, HAOJF0IaeMbIX B IPUPOJIE U B OBITY
Yyauuiicsi oJy4uT BO3MOKHOCTh HAYYHTHCS :

- g1adens NPUEMAMU ROCMPOEHUsL MeOPEMUYECKUX OOKA3AMENbCME, d MAKNHCe NPOSHO3ZUPOBAHUSL
0cobenHoCmell NpomeKanus QU3UYECKUX SGNeHUll U NpoYyecco8 HA OCHOBE NOJYYEHHbIX
meopemuuecKux 6bl60008 U 0OKA3AMENbCME;

- pewiamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEEHHble U pacuemuble Quuyeckue 3a0aiu ¢
8b100pOoM  huzuuecKol MoOenu, UCHONb3YSl HEeCKONbKO QU3UYECKUX 3aKOHO8 Uiu Hopmyi,
CBA3BIBAIOUUX U3BECMHbIE PUIUUECKUE BETUUUNDBI, 8 KOHMEKCHE MENCNPEOMEMHBIX CEA3EIL.



11 kaace
MarauTtHoe nose. UHIyKnus MarHuTHOTO TOJIS.
Yyammiicst HAyYuTCs:
- 1aBaTh OMpPEJICICHUS MOHATHI: MATHUTHOE T0JIe, HHAYKIMS MAarHUTHOTO IOJIsl, BAXPEBOE I0JIE,
Cuna Amnepa, cuna JlopeHna, peppomMarseTuk, JoMeH, Temmeparypa Kropu;
- IaBaTh OIPEJICIICHUE SIMHHIIA MHTYKIIMA MarHUTHOTO TTOJIS;
- IEPEYHCIISITH OCHOBHBIE CBOMCTBA MArHUTHOTO TIOJIS;
- 1300pakaTh MAarHUTHBIC JIMHUU TTOCTOSIHHOTO MAarHHUTA, TIPSIMOTO IMPOBOIHUKA C TOKOM, KaTyIITK!
C TOKOM;
- HaOJII01aTh B3aMMO/ICHCTBHE KATYIIKUA C TOKOM M MarHWTa, MArHUTHOW CTPEJIKH U TIPOBOTHUKA
C TOKOM, JICUCTBUS MArHUTHOTO TOJISl HA JABIOKYIIYIOCS 3aPSDKCHHYIO YaCTHILY;
- (hopMyIHPOBATh 3aKOH AMIIEpa, TPAHHUIIBI €TI0 MPUMEHUMOCTH;
- OIPE/ICIIATH HANIPABICHHUE JIMHUIA MArHUTHOM MHYKIIMA MAarHUTHOTO TIOJIS C IIOMOIIIBIO IIPaBUJa
OypaBumKa, HallpaBJICHHE BEKTOPOB CUJIbI AMIiepa u cuiibl JIOpeHIia ¢ TOMOIIBIO TIPpaBUIIa JICBOM
PYKH;
- IPUMEHSATH 3aKOH AMriepa U GopMyITy JIJIsl BBIYMCIICHUS CHITbI JIOPEHIIA P PEIICHUH 33]1a4;
- TIEPEYMCIISITh THIBI BEIISCTB MO0 MAarHUTHBIM CBOMCTBAaM, Ha3bIBaTh CBOMCTBA Jua-, mapa- u
(dbeppOoMarHeTuKoB;
- U3MEPSITh CHITY B3aUMOJICHCTBHS KATYIIIKHA C TOKOM U MarHHTa.
Yyauuiicsi oJy4YuT BO3MOKHOCTH HAYYHThCSI
- NOHUMAamb U OOBACHAMb YEIOCMHOCMb QU3UYECKOU Meopull, pasiuuams epaHuybl ee
NPUMEHUMOCTU U MECMO 8 P50y OPYeux (husudeckux meoputi,
- 1adems npuemamu NOCMpPOeHUs Meopemu4eckKux O0Ka3ameibCms, d Makice nPoSHO3UPOBAHUS
ocobeHHOCmel NPOMeKaHus (QU3UYECKUX SIGNeHUL U NPOYEecco8 HA OCHOBE NOJYYEHHbIX
MeopemuyecKux bl80008 U OOKA3AMENbCME;
- Xapakmepuz08ams CUCEMHYIO C6513b MeNHCOY OCHOBONONALAIOUWUMU HAVUHBIMU NOHSMUSMU.
NPOCMPAHCMB0, 8peMsl, Mamepus (eujecmeo, noe), O8UNCeHUe, CUNAd, IHEePIUsL;
- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCTEN U
3aKOHO8;
- CAMOCMOSAMENbHO NIAHUPOBAMDb U NPOBOOUMb PUUYECKUE IKCHEPUMEHMDL,
- Xapaxmepuzoeams 2100a1bHble NPOOIEMbL, CMOSUUE NEPED YET0BEHeCMBOM: IHEPeemuyecKue,
Chipbesble, IKON0SUUECKUe, — U POTb PUIUKU 8 PEUeHUU JIMUX NPoOaeM;
- pewiams NPaKmuKo-OpUeHmMUpOSantbvlie KayecmeeHuvlie U paciemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  huzuUecKOU MOOenU, UCHONb3YS HECKOAbKO QU3UUecKUx 3aKOHO8 uiu ¢Gopmys,
CBA3LIBAIOUUX U3BECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8sI3ell;
- 00BACHAMb NPUHYUNBL PAOOMbL U  XAPAKMEPUCTUKU U3VHEHHbIX MAwuH, npubopos u
MEeXHUYECKUX YCMPOUCm8,
- 00BACHAMb YCIO08US NPUMEHEHUs (DU3UYeCKUX Mooelell Npu peueHuu @Qusuyeckux 3aoau,
Haxooums a0eK8amuyro npedioHCeHHOU 3a0ade usuuecKyro Mooeib, paspeulams npooIemy Kax
HA OCHOBE UMEIOWJUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYeHKU.

DJIeKTPOMArHUTHAsI MHAYKIWS

Yyamuiicst Hay4YuTCH

- J1aBaTh OMpPEECICHUS TOHSATHI: SBJICHHUE DJICKTPOMAarHUTHOW WHAYKIIMH, MAarHUTHBIA TOTOK,
OJIC uHAYKIIMU, UHIYKTUBHOCTh, caMOMHAYKIHUs, DJ]C caMOMHIyKIINH;



- pacno3HaBaTh, BOCIPOMU3BOJUTH, HAOIIOAATh SBJICHUE HIIEKTPOMArHUTHOM WHIYKLUH,
MOKa3bIBaTh MPUYMHHO-CICJCTBEHHBIC CBS3M IPH HAONIOJNCHUM SIBICHHS; HAOMIONATh H
AQHAJIM3UPOBATh YKCIIEPUMEHTHI, IEMOHCTPUPYIOIIKE NTPAaBUIIO JIeHNa;

- (QopmymupoBath mnpaBuio JleHna, 3aKOH AIEKTPOMATHUTHOM WHIYKIWH, TPAHHIBI €ro
IIPUMEHUMOCTH;

- ACCIIEIOBATh SIBJICHHUE DJIEKTPOMAarHUTHOW MHIYKIIVH;

- MIEPEUUCIIATh YCJIOBUSA, IPH KOTOPBIX BO3HHUKAECT MHIAYKIMOHHBIM TOK B 3aMKHYTOM KOHTYpE,
KaTylIKe; ONpPEIeNsATh pOJb JKEIE3HOI0 CEpleYHHMKA B KaTylIKe, HM300paxarb Ipapuuecku
BHEIIHEE M MHAYKIIMOHHOE MATHUTHBIC IIOJISI; ONPEAEIATh HAIPaBICHUE MHIYKIMOHHOIO TOKa
KOHKPETHOM CUTYallWH;

- 00BACHATH BOBHUKHOBEHUE BUXPEBOI'0O 3JIEKTPUUECKOIO MOJISL ¥ 3JIEKTPOMAarHUTHOIO TOJIS;

- onuchIBaTh BO3HUKHOBeHUE DJIC MHAYKIMHU B ABMKYIIUXCS IPOBOJAHUKAX;

- paboTarh B Mape W TPYINIE NPU BBINOJIHCHUH TPAKTHUYECKUX 3aJlaHUM, TUIAHUPOBAThH
IKCIIEPUMEHT;

- IEPEYHCIISITh TPUMEPHI HCIIOJIb30BAHUS SBJICHHUS JICKTPOMArHUTHON HYKIIUH;

- pacro3HaBaTh, BOCIIPOM3BOIUTh, HAOIIOATh SBJICHHE CAMOUHIYKIIUH, IIOKA3bIBATh IPHYUHHO-
CJICJICTBEHHBIC CBSI3H MPU HAOIOICHUH SBJICHUS;

- hopmynHEpoBaTh 3aKOH CAMOWHAYKIIMH, TPAHUIIBI €r0 TPUMEHUMOCTH,

- IPOBOJIUTH AHAJIOTHIO MEXKTy CAMOUHIYKIIUEH U WHEPTHOCTHIO;

- OTIIPEIEIIATh 3aBUCIMOCTh MHIYKTUBHOCTH KATYIIKU OT €€ JUTMHBI ¥ TUIOMIAN BUTKOB;

- HaxOJWTh B KOHKPETHOH CHTyalluW 3Ha4YCHUs: MarHutHoro noroka, DJIC umHaykumu, DJC
UHAYKIIMA B JBUXKYIIUXCS NpoBoaHMKaX, DJIC caMOWHAYKIIMH, WHIYKTHBHOCTH, SHEPTHUIO
MarHUTHOTO TIOJIS.

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH

- NOHUMAamb U OOBACHAMb YEIOCMHOCMb QU3UYECKOL Meopul, pasiudams paHuybl ee
APUMEHUMOCTU U MECO 8 POy OPY2UX (hu3udecKux meoputl;

- 1a0emsb npuemamu NOCMpPoOeHUs: Meopemudeckux O0Ka3amenbCms, d MmaKkice NPOSHO3UPOBAHUS
ocobeHHOCmel NpomeKanus @OU3UYECKUX sGIeHUll U NpoYecco8 HA OCHOBE NOJYYEHHbIX
MeopemuyecKux b180008 U OOKA3AMENbCMSE,

- Xapakmepuz08amv CUCEMHYIO C6513b MeNHCOY OCHOBONONALAIOWUMY HAYUHLIMU NOHAMUSMU.
NPOCMPAHCMB0, 8peMsi, Mamepus (6eujecmeo, noe), O8UNCeHUe, CUNd, IHEPUSL,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCTET U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMDL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbl, CMOAUUE NEPe) Ye0BeUeCBOM: IHepeemuyecKue,
chipbegble, IKON02UUeCKUe, — U POlb PUIUKU 8 peueHUU dMux npooiem,

- pewams NpaKkmuKo-OpuUeHmuposantbvle KayecmeeHHvle U pacuemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzuUecKol MOOenu, UCHONb3YSl HEeCKONbKO QU3UYECKUX 3aKOHO8 Ulu HopmyI,
CBA3BLIBAIOUUX U3BECTNHBIE PUIUYECKUE BENUYUHDL, 8 KOHMEKCIE MENCHPEOMEMHBIX CEA3Ell,

- 00vACHAMb NPUHYUNGL paboOmvl U XAPAKMEPUCIMUKU U3VHEHHbIX MAwuH, npubopos u
MeXHUYEeCKUX YCmpoucme,

- 00BACHAMb YCIO08USL NPUMEHEHUs (PU3UYeCKUX Mooenell Npu peuweHuu @Qu3uveckux 3aoau,
HAX00Uums a0eK8amHyo NpedyloAHCeHHOU 3a0aue Pu3uLecKyro Mooelb, paspeuams npoonemy Kaxk
HA OCHOBe UMEIOUWUXCSL 3HAHUL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.



Mexannuyeckue KoJ1ed0aHus

Yyamuiics Hay4YuTCH

- JlaBaTh ONpeaeneHus: KojeOaHus, KojeOaTenbHas CHCTEMa, MEXaHHYeCKHue KoyieOaHus,
rapMOHHYECKHE KoJIeOaHMsI, CBOOO/IHBIC KOJICOAHWMs, 3aTyXarolIne KOJeOaHUsI, BHIHYKICHHBIC
Kosie0aHusl, pe30HAHC, CMEIICHHE, aMILUIUTY/1a, TIEPUO/, YacTOTa, COOCTBEHHAs 4acToTa, (hasa;

- TIEPEYUCIIATh YCIIOBUS BO3HUKHOBCHHUS KOJCOAHWH, NMPUBOIUTH IPUMEPHI KOJIEOATEIBHBIX
CHCTEM;

- OIHUCHIBATh MOJICIIU: TIPYXUHHBIN MasTHUK, MATEMAaTHYCCKUI MasITHUK;

- IEPEYHCIISITh BUJBI KOJICOATEIILHOTO JIBM)KECHUS, UX CBOICTBA;

- pacmo3HaBaTh, BOCHPOM3BOANTH, HAOIIOIATh TapMOHUYECKUE KOJICOaHUs, CBOOOIHBIC,
Kosie0aHus, 3aTyXaromre KojaebaHus, BEIHYKICHHbIC KOJIeOaHus, PE30HAHC;

- IEPEUUCIISITH CIIOCOOBI MOYYCHUS CBOOOTHBIX M BRIHYKICHHBIX MEXaHUYECKHX KOJICOaHW;

- COCTaBIISITh yPaBHEHUE MEXAHUYCCKHUX KOJICOAHW, 3alUChIBATh €0 PEIICHUE, ONPEICIIATh 110
YPaBHEHHIO KOJI€0ATEILHOTO JIBIKCHHS MTapaMETPhl KOJICOAHHUS;

- TPEICTaBIATh 3aBHCUMOCTh CMEIICHUS OT BPEMEHM NPU KOJEOAHUSX MATEMaTHUECKOTO M
NPY)KUHHOTO MasTHUKA TpapUuUecKH, ONPENENATh MO TPapuKy XapaKTEPUCTUKU: aMILUIUTYIY,
HIEPUOJT M YaCTOTY;

- HaXOAWTh B KOHKPETHBIX CHTYAIMSIX 3HAYCHUS TEPUOJa MATEMATHYCCKOTO W IMPYKUHHOTO
MasiTHUKA, JHCPTHH MasTHUKA,

- OOBSCHATH MPEBPAIICHHUS YHEPTHH TPU KOJCOAHUSIX MATEMATHUECKOTO MasTHUKA M Tpy3a Ha
pY)KUHE;

- UCCIIEIOBATh 3aBUCUMOCTD TIepHo/ia KoJeOaHM MAaTeMaTHUYECKOTO MasiTHUKA OT €ro JUTUHBI;

- HCCIeIOBaTh 3aBUCUMOCTD MepHo/ia KoJleOaHuii rpy3a Ha MPY>KUHE OT €ro Macchl.

Yuyamuiics MoJIy4uT BO3MOKHOCTh HAYYHTHCH

- NOHUMAamb U OOBACHAMb YEIOCMHOCMb QU3UYECKOL Meopul, pasiudams epaHuybl ee
NPUMEHUMOCIU U MECMO 8 P50y OPYeUx (hu3udecKux meopuil;

- 1a0emsb npuemamu NOCMpPOeHUs Meopemudeckux O0Ka3amenbCms, d MmaKkice NPOSHO3UPOBAHUS
ocobeHHOCmel NpomeKanus @OU3UYECKUX SGNeHUll U NpoYecco8 HA OCHOBe NOJYYEeHHbIX
meopemuyecKux b160008 U OOKA3AMENbCMS,

- Xapakmepuzo8amv CUCEMHYIO C853b MeNHCOY OCHOBONONAAIOWUMY HAYUHLIMU NOHAMUIMU.
NPOCMPAHCMB0, 8peMsl, Mamepusi (6ewecmeo, noie), O8UNCEHUE, CUNA, IHePIUsL;

- 8b108USAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONOLALAIOWUX (PUUYECKUX 3AKOHOMEPHOCTMEN U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUUYECKUE IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbl, CMOAUUE NEPed Ye0BeUeCBOM: IHepeemuyecKue,
chipbegble, IKON0SUUECKUe, — U POTb PUIUKU 8 peueHUU YIMUX npooiem,

- pewams NpaKkmuKo-OpuUeHmupo8antvle KayecmeeHuvle U pacuemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzUHeCKOU MOOeIU, UCHONL3YS HECKOIbKO (QUUYECKUX 3AKOHO8 UMU (DOPpMYI,
CBA3BLIBAIOUUX U3BECTNHBIE PUIUYECKUE GETUUUHDL, 8 KOHMEKCTNE MEHCHPEOMEMHBIX C8A3ell;

- 00vACHAMb NPUHYUNGL pabOmMvl U XAPAKMEPUCIMUKU U3VHEHHbIX MAwuH, npubopos u
MeXHUYEeCKUX YCmpoucme,;

- 00BACHAMb YCI08US NPUMEHeHUs Qu3uueckux mooeieli npu peueHuu @Gu3uyeckux 3aoau,
HAxXo0ums a0eK8amHyo NpedyloAHCeHHOU 3a0ade hu3uiecKyro Mooeinb, paspeuams npodemy KaxK
HA OCHOBe UMEIOUWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.



DJIeKTPOMArHUTHbIE KOJIeOaHu s

Yyamuiicss Hay4YuTCH

- JaBaTh ONPEACICHHS IMOHATUSAM: DIIEKTPOMArHUTHbIE KoJjeOaHMs, KoieOaTenbHbI KOHTYD,
CBOOOJIHBIC AJIEKTPOMArHUTHbIE KOJeOaHUs, BBIHY)XICHHBIC 3JCKTPOMATrHUTHBIC KOJeOaHMs,
MEPEMEHHBIN AJIEKTPUYECKUN TOK, aKTUBHOE COMPOTHUBIICHUE, NEHCTBYIOIIEE 3HAYCHHE CHIIbI
TOKa, JIEHCTBYIOIIEee 3HaUCHUE HANPshKeHUs, TpaHchopmarop, kordduiueHT TpaHchopMaIuy;

- n300paxkaTh cXeMy KoJebaTeabHOro KOHTYpa U OMUCKIBATH CXEMY €r0 paboThI;

- pacro3HaBaTh, BOCIPOU3BOJIUTH, HAOIIOJaTh CBOOOAHBIC SJIEKTPOMArHUTHBIE KOjeOaHus,
BBIHY’K/JICHHBIE JJIEKTPOMArHUTHBIE KOJICOaHUs!, pE30HAHC B LIEMH IEPEMEHHOT0 TOKa;

- aHAJIM3HMPOBATH MPEBPALICHUSA YHEPTHU B KOJIEOATEIHHOM KOHTYpE NMPH 3JIEKTPOMATHUTHBIX
KOJIEOaHMSIX;

- IPE/ICTABIIATH 3aBUCUMOCTD JICKTPUIECKOTO 3apsi/ia, CHIIbI TOKA U HAIIPSDKEHHS OT BPEMEHH TTPU
CBOOOJHBIX AJIGKTPOMArHUTHBIX KOJEOAHUAX; ONpeneNsTh Mo TpaduKky KojaebaHull ero
XapaKTePUCTUKU: aMILIUTYy, IEPHOJ] U YaCTOTY;

- IPOBOJUTH AHAJIOTUIO MEX]IY MEXaHUYECKHUMH U AJIEKTPOMArHUTHBIMU KOJICOAHUSAMU;

- 3anuchIBaTh popmyny ToMcoHa; BBIYUCIATH C TOMOIIBI0 (hopMyIibl TOMCOHA IEPUO U YACTOTY
CBOOOJHBIX 3JEKTPOMArHUTHBIX KOJEOaHW; OMpEeAesITh MEPHOJA, YaCTOTy, AaMIUTUTYAY
KOJICOAHNU B KOHKPETHBIX CHUTYalHsX;

- OOBSCHATH NMPHHLUI TOJYYEHHUS TEPEMEHHOTO TOKa, YCTPOWCTBO I'eHEpaTropa MEepeMEHHOTO
TOKa,

- Ha3bIBaTh OCOOCHHOCTH MEPEMEHHOT0 JIEKTPUUYECKOTO TOKA Ha YUaCTKE LIEMH C PE3UCTOPOM;

- 3amuchbiBaTh 3akoH OMa Ui LeNM TNEepPEeMEHHOI0 TOKAa; HaXOAMTh 3HAYEHMs CHJIBI TOKa,
HaNpsOKeHUsl, aKTUBHOTO COMNPOTHUBIICHUS ILIENU MEPEMEHHOI0 TOKa, ACHCTBYIOLIMX 3HAYCHHUH
CHJIBI TOKA U HalpsKEHU;

- Ha3bIBaTh yCJIOBUS BO3HUKHOBEHUS PE30HAHCA B LIEMH EPEMEHHOTO TOKa;

- OTIMCHIBAThH YCTPOICTBO, MPUHIIAT ICHCTBHS ¥ MPUMEHEHHE TpaHchopMaTopa;

- BBIYUCIIATH KOOPPUIUEHT TpaHCPOPMAIIMK B KOHKPETHBIX CUTYaIUSIX

Yyamuiicsi OJTy4YHT BO3MOKHOCTH HAYYHThHCS

- noHuMamev U OOBACHAMb UYENOCMHOCMb QU3UYECKOU Mmeopuu, pasiuyams paHuyvl ee
NPUMEHUMOCTNU U MECMO 8 POy Opy2ux u3uieckKux meoputl;

- g1adems npuemMamu NOCMpOeHUsi meopemudeckux 00Ka3amenbcma, a maKice NPOSHOIUPOBAHUS
ocobeHHOoCmel NpomeKauus @QU3UYECKUX sGIeHUll U Npoyecco8 HA OCHOBE NONYYEHHbIX
meopemuyecKux 8bl80008 U OOKA3aAMeNbCMS;

- XApakmepu3zo8amsv CUCMEMHYIO C653b MeH Oy OCHOBONONALAIOUWUMU HAYYHBIMU HNOHAMUIMU
NPOCMPAHCMB0, 8peMsl, Mamepus (euecmeo, noe), O8uxRCeHue, CUld, IHePUusl,

- 8b106UAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEL U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUUYECKUE IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbl, CHOAUWUE NEPed YEe08eUeCMBOM: IHepeemuyecKue,
cvipbegble, IKoN02UUeCKUe, — U POlb PUIUKU 8 peueHUy JIMux npooiem,;

- pewams NPaKmuKo-OpUeHmuposantsvlie KayecmeeHuvlie U paciemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  pu3UYLEeCKOU MOOeIU, UCHONb3YS HECKOIbKO (QUUYECKUX 3AKOHO8 UMU DOPMYI,
CBA3b18AIOUUX U3BECHbIE (DUUUECKUE BEIUYUHDL, 8 KOHMEKCIE MeXCHPEeOMEMHbIX C853ell,

- 00BACHAMb NpUHYUN®l pabomvl U XAPAKMEPUCMUKU U3VUEHHBIX MAwul, npubopos u
MexXHU4ecKux yCmpoucms,



- 00BACHAMb YCI08USL NPUMEHEHUs. (PU3UYeCKUXx Mooenell Npu peweHuu @Quauveckux 3aoau,
HAXo0ums a0eK8amHyI0 npeodloNCeHHOU 3a0aye husuieckyo Mooes, paspeuams npooiemy KaxK
HA OCHOBE UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOWU MEeMOO008 OYEeHKU.

MexaHu4yeckue BOJHBI

Yyammiicst HAyYUuTCA

- J1aBaTh ONpEICICHHS TOHATHI: MEXaHUYECKasi BOJIHA, ITOTIEpEYHasi BOJIHA, MTPOIOJIbHAS BOJIHA,
CKOpOCTh BOJIHBI, JJTHHA BOJIHBI, (Da3a BOJHBI, 3BYKOBasl BOJIHA, IPOMKOCTh 3BYKa, BHICOTA TOHA,
TeMOp, OTpakeHUE, MPEJIOMIICHHE, IMOTJIONICHNEe, WHTep(HEPECHIUS MEXaHWYECKHX BOJIH,
KOTepEHTHBIC MCTOYHUKHU, CTOSYas BOJIHA, aKyCTHYECKHH PE30HAHC, IJIOCKOMOJISIPU30BAHHASL
BOJIHA;

- IEPEUUCIISITh CBOMCTBA U XaPAKTEPUCTUKA MEXAaHHUECKUX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOINTH, HAOIIOJATh MEXaHWYCCKUE BOJHBI, TOIEPEYHBIC BOJHBI,
NIPOJIOJIBHBIC BOJIHBI, OTPRKECHUE NPEIOMIICHHUE, TOTJIONICHHE, UHTEPPEPEHIIMI0 MEXaHHUECKUX
BOJTH;

- Ha3bIBAaTh XaPAKTCPUCTUKH BOJIH: CKOPOCTh, YACTOTA, JITTMHA BOJIHBI, PA3HOCTH (a3 BOJIH;

- ONIPENIENSATh B KOHKPETHBIX CUTYAIIMSIX CKOPOCTH, YaCTOTHI, JJIMHBI BOJH, Pa3HOCTH (a3.
Yuammiicsi NOJYYUT BO3MOKHOCTh HAYYNTHCS

- NOHUMAamv U OOBACHAMb YEIOCMHOCMb QU3UYECKOLU Meopull, pasiuuams epaHuybl ee
APUMEHUMOCTU U MECO 8 POy OpY2UX (hu3u4ecKux meoputl;

- 81a0emb npuemamu NOCMpPOeHUs Meopemudeckux O0Ka3amenbCms, d Mmakice NPOSHO3UPOBAHUS
0cobeHHOCmel NPOMeKaHus (DU3UYECKUX SIGNeHULl U NPOYecco8 HA OCHOBe MNOJIYYEHHbIX
MeopemuyecKux bl80008 U OOKA3AMENbCMES;

- 8bI08USAMb 2UNOME3bL HA OCHOBE 3HAHUS OCHOBONOLALAIOWUX PUUYECKUX 3AKOHOMEPHOCTEN U
3AKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL,

- pewams NpaKkmuKo-opuUeHmuposantvlie KayecmeeHuvie U pacuemHvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzUYLeCKOU MOOenU, UCHONL3YSL HECKOIbKO QUIUYECKUX 3AKOHO8 UMU (DOpMYI,
CBA3BLIBAIOUUX U3BECTNHBIE (PUIUYECKUE BETUUUHDL, 8 KOHMEKCE MEHCNPEOMEMHBIX CEA3EU.

DJIeKTPOMArHUTHBIE BOJIHbI

Yuyamuiicss Hay4YuTCH

- JlaBaTh ONPEIEIICHUs MOHATUMN: 3JIEKTPOMAarHUTHOE IOJIE€, BUXPEBOE 3JIEKTPUUECKOE IIOJIE,
DIIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JUIMHA BOJIHBI, (pa3za BOJHBI, OTpaKEHUE,
IpeoMIeHUe, TOMIOoNIeHne, UuHTepdepeHus, aAudpakuus, MTONePeYHOCTh, MOJISPU3ALUSI
SJICKTPOMArHuTHBIX BOJIH, pPaanocCBA3b, paanoIoKanus, AMIUIMTyJHAaA MOAYJIAHA,
JACTCKTUPOBAHUE,

- 00BIACHATH B3aUMOCBSI3h MNEPEMEHHBIX JJICKTPUICCKOI0O U MArHUTHOT'O HOJ'IGIZ;

- PUCOBATh CXEMY PACIPOCTPAHEHHUSI IIEKTPOMArHUTHOU BOJIHBI;

- IEPEYUCIISITh CBOMCTBA U XapaKTEPUCTUKHU AJIEKTPOMATHUTHBIX BOJIH;

- pacmo3HaBaTh, HAONIOAATh DJICKTPOMArHUTHBIE BOJHBI, HW3IydeHHUE, MPUEM, OTpaKEHUE,
norjouieHue, natepdepeniuio, nudpakuuto. [onspuzanuio AMEKTPOMArHUTHBIX BOJIH;

- HAXOJUTh B KOHKPCTHBIX CUTYAlIHUAX 3HAYCHH A XapaKTCPUCTUK BOJIH: CKOPOCTHU, HACTOTEI, JJIMHBI
BOJIHBI, pa3HOCTH (a3;

- 00BSACHATDH MPUHIIMII PAIUOCBSI3H U TEIIEBUICHUSI.

Yyammiicst MOJyYUT BO3MOKHOCTD HAYYHTHCS



- noHumMams U OOBACHAMb UYENOCMHOCMb QU3UYECKOU Mmeopuu, pasiuyams paHuyvl ee
APUMEHUMOCTU U MECMO 8 PsA0Y OpY2uX (hu3uiecKux meoputl;

- gn1ademv npuemMamu NOCMpOEHUs: Meopemu4eckux 00Ka3amenbCcme, a makHce NPOSHOIUPOBAHUS
ocobeHHOCmel NpomeKauus @OU3UYECKUX SGIeHUll U NpoOYecco8 HA OCHOBE NOJYYEHHbIX
meopemuyecKux 8bl80008 U OOKA3aAMeNbCMS,

- 8b108U2AMb 2UNOME3bl HA OCHO8E 3HAHUSL OCHOBONONALAIOWUX (DUSULECKUX 3aKOHOMepHOCmel U
3aKOHO8;

- CAMOCMOSAMeENbHO NIAHUPOBAMb U NPOBOOUMb u3UtecKue IKCnepuMeHmyl;

- peuwiams NPpaAKMUKO-OPUEHMUPOBAHHbIE KAYECMEeHHble U pacuemuble Guauieckue 3a0adu ¢
8b100pOM  u3UUECKOU MOOeNU, UCNONL3YS HECKONbKO (QU3UYecKux 3aKOHO8 uiu ¢hopmyi,
CBA3LIBAIOUUX U3BECTIHbIE (PUZUYECKUEe BETUYUHDL, 8 KOHMEKCIEe MEXCNPEOMEMHBIX C853€ll.

OnrTuka

Yyamuiicst Hay4YnTCA

- JlaBaTb ONpEJEJEHUs MOHATUH: CBET, KOPIIYCKYJISPHO-BOJHOBOM Jyalu3M CBETa,
reoOMeTpUYECKasi ONTUKA, CBETOBOM JIy4, CKOPOCTh CBETA, OTPAKEHHUE CBETA, IPEJIOMIICHHE CBETA,
MOJIHOE OTPAKEHUE CBETA, YIOJl NaJCHUs, YroJl OTPAXKEHUS, YTOJl IPEIOMIIEHUs, OTHOCUTEJIbHBIN
MOKa3aTelb TPEJIOMJICHHS, aOCONIOTHBIM TIOKa3aTellb MPEJIOMIICHHS, JHUH3a, (OKYCHOE
paccTosiHAe JIMH3bI, ONTHYECKas CHJIAa JIMH3BL, JTUCIEpCUs cBeTa, WHTepdepeHIus CBeTa,
TU(paKIIMOHHAS PEIIeTKA, MOJIIPU3aIis CBETa, €CTECTBEHHBIM CBET, IIOCKOMOJSIPU30BAHHBIN
CBET;

- OMKUCBIBATh METO/Ibl U3MEPEHHUSI CKOPOCTH CBETA;

- IEPEYUCIISITh CBOMCTBA CBETOBBIX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOANTH, HAOIIOJATh PACIpPOCTPAHEHHE CBETOBBIX BOJIH, OTpPaKEHUE,
MpeNoMIIEHHUE, TOTIIONIEHNE, TUCTIEPCHIO, UHTEP(PEPEHIIHIO0 CBETOBBIX BOJIH;

- (hopMynMpoBaTh MPUHIUI [ TONTeHca, 3aKOHBI OTPAKEHUSI U TIPEJIOMIICHHS CBETa, IPAaHUIIbI UX
MIPUMEHUMOCTH;

- CTPOUTH XOJI JIy4ei B TNIOCKOIApaJUIETbHOM TUIACTUHE, TPEYTOJIbHOW MPU3ME, TOHKOM JIMH3E;

- CTPOUTH U300paKEHUE MIPEAMETA B TUIOCKOM 3€pKajie, B TOHKOM JINH3E,

- TEpPEYUCHATh BHUJIBI JIMH3, WX OCHOBHBIC XapaKTEPUCTUK — ONTUYECKHM IIEHTp, TJIaBHAs
OnTHYECKask 0Cbh, (DOKYC, ONTHUECKAS CUIIA;

- HaxOJUTh B KOHKPETHOM CHUTyallMM 3HA4YE€HHs yria MaJeHUs, yria OTPAKEHHs, yria
MPENOMIICHUSI, OTHOCHTEIBHOTO T[IOKa3aTensi TMpeJOMIICHHsS, aOCONIOTHOTO TOKa3aTens
MPENOMIICHHUSI, CKOPOCTH CBeTa B cpefe, (DOKYCHOTO pPAcCTOSHUS, ONTHYECKON CHIIBI JIMH3HI,
YBEJTUYCHUS JIMH3BI, Mepruoaa MTu(PaKIHOHHONW PEIIeTKH, MOJ0KEeHUsI MHTeP(EPEHIITMOHHBIX U
T (HPaKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB;

- 3aMuchIBaTh (POPMYISTy TOHKOM JIMH3BI, HAXOJUTh B KOHKPETHBIX CHUTYAIlUSX C €€ MOMOIIBIO
HEU3BECTHLIE BEIMYNHEIL;

- 00BSACHATH MPUHIIUI KOPPEKIIUU 3PEHHS C TOMOIIBIO0 OUKOB;

- DKCIIEPUMEHTAIbHO OMpEAeNATh MOKa3aTellb MPEIOMIICHHS cpeabl, (POKYCHOE pPacCTOSHHE
coOuparoIie JTUH3BL, JJIMHY CBETOBOU BOJHBI C IOMOIIBIO0 TUGPAKIITMOHHON PEIIeTKH;

- BBIJIEJISITh OCHOBHBIE MTOJIOKEHUSI KOPIYCKYJIIPHOM U BOJIHOBOM TEOpUid CBETA

Yuauuiicsi MoJy4uT BO3MOKHOCTH HAYUYUTHCSA

- NOHUMAamMb U OOBACHAMb YEIOCMHOCMb QUIUYECKOU MeopuU, pa3iuuams cpaHuybl ee
NPUMEHUMOCIU U MECMO 8 Ps0Y OPYeUX (hu3uuecKux meopul,



- 1ademsb npuemami NOCMpPOeHUsi Mmeopemuieckux 00KA3amenbCmes, d MaKkice NPoSHOUPOBAHUS
ocobeHHOCmel NpomeKanus @OU3UYECKUX sGIeHUll U NpoYecco8 HA OCHOBE NOJYYEHHbIX
meopemuyecKux 8bl80008 U OOKA3AMeNbCMS,

- Xapakmepuzo8amv CUCEMHYIO C853b MeNHCOY OCHOBONONALAIOWUMY HAVUHBIMU HNOHAMUAMU.
NPOCMPAHCMB0, 8peMsl, Mamepus (eujecmeo, noe), 08Ul ceHue, CUid, IHepPeUusl;

- 8b108USAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOLALAIOWUX PUUYECKUX 3AKOHOMEPHOCTEN U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUEe IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbL, CMOAUUE NEPe) YEe0BEUeCBOM: IHepeemuyecKue,
cvipbegble, IKoN02UUeCKUe, — U POlb PUIUKU 8 peuleHUU JIMux npooiem,

- pewams NpaKmuKo-OpuUeHmuposantbvle KayecmeeHuvlie U paciemuvle gusuyeckue 3a0auu ¢
8b100pOM  u3UUECKOU MOOeNU, UCNONL3YS HECKONbKO (QU3UYecKux 3aKOHO8 uiu ¢hopmyi,
CBA3LIBAIOUUX U3BECTIHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MEHCNPEOMEMHBIX C8s3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U  XAPAKMEPUCIUKU U3VHEHHbIX MAWuH, npubopos u
MEXHUYECKUX YCMPOUCME,

- 00BACHAMb YCI08US NPpUMEHeHUs Quauueckux mooeield npu peuweHuu Qu3uyeckux 3aoau,
Haxooums a0eK8amuyr0 nPeoIoNCeHHOU 3a0ade usuuecKyro Mooeib, paspeulams npooiemy KaxK
HA OCHOBe UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOWU MEeMOO008 OYEeHKU.

N3iyyeHns u cieKTpbl

Yuamuiicss Hay4YuTCst

- JaBaTb  ONpEACIEHUE IIOHATUH, TEIUIOBOE  U3IYy4YEHHE, DIJIEKTPOJIOMHMHECLEHIN,
KaTOJIOJIIOMUHECLIEHIINSI, XEMHOJIIOMUHECIIEHIUS, (POTOTOMUHECHEHIINS, CIUIOIIHOW CIEKTp,
JIMHENYATBIA CIIEKTP, IOJIOCATBIN CIEKTP, CHEKTP MOTJIOIEHNS, CIIEKTPAIbHbIN aHAIIN3;

- IEPEYNCIISITh BUIBI CIIEKTPOB;

- pacro3HaBaTh, HAOIIOAATH CIUIOIIHOM CIIEKTP, IMHEHYAThIM CEKTp, MOJI0CATHIN CIEKTpP, CIEKTP
U3ITyYEHUS U CIIEKTP MOTJIOIICHHUS;

- IEPEUUCIISITh BU/IbI JIEKTPOMAarHUTHBIX U3JTy4YE€HUHN, UX UICTOYHUKH, CBOMCTBA, IPUMEHEHHUE;

- CpaBHUBATh CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH pa3HON 4acTOTHI.

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH

- noHumams U OOBACHAMb UYENOCHMHOCMb QU3UYECKOU Meopuu, pasiuyams paHuyvl ee
APUMEHUMOCTU U MECMO 8 PA0Y OpY2uX (hu3uiecKux meoputi;

- 81a0emsb npuemMamu NOCMpPOeHUs Meopemudeckux 00Ka3amenbCems, d Mmakice NPoSHOIUPOBAHUS
ocobenHocmell npomeKaHusi QU3UYECKUX SAGNeHUll U NPOYecco8 HA OCHO8e NOJYYEHHbIX
meopemuyecKux 66160008 U 00KA3AMeNbCME;

- 8b106UAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEL U
3aKOHO08;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUYecKUe IKCNEPUMEHMDbL,

- pewams NPaKmuKo-OpUeHmMuposantsvlie KayecmeeHuvlie U paciemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzuUecKoU MOOenu, UCHONb3YSl HEeCKOIbKO QU3UYECKUX 3aKOHO8 Uiu Hopmyi,
CBA3BLIBAIOUUX U3BECTNHBIE PUIUYECKUE BENUUUHDL, 8 KOHMEKCIE MEHCNPEOMEMHBIX CEA3Ell.

DJ1eMeHThI TEOPUH OTHOCHUTEJIHLHOCTH.
Yyammiicst HAyYuTCA



- JlaBaTh OMNpEJEICHUs MOHITHUM: cOObITHE, TOCTYyJAT, UHEpIHalbHas CHUCTeMa OT4YeTa, Bpems,
JUIMHA TeJa, Macca I0KOs, UHBApUAHT, SHEPrus MOKOs;

- OOBSICHATH MIPOTHBOPEUUS MEXKAY KIACCHUECKON MEXaHUKOH M 3JIeKTPOIMHAMUKON MakcBesia
u npuunHsl nosisienus CTO;

- hopmynupoBats nocrynatsl CTO;

- opmymmpoBath BeIBOBI U3 TiocTynaroB CTO

Yyammiicsi MoJy4YUT BO3MOKHOCTH HAYYHTHCS

- noHumamsv U OOBACHAMb UYENOCMHOCHb QU3UYECKOU Mmeopuu, pasiuyams paHuyvl ee
NPUMEHUMOCTNU U MECMO 8 POy OpY2uX u3uueckKux meoputl,

- 81ademv npuemMamu NOCMpOeHUs: MeopemudecKux 00Ka3amenbcme, d makHce NPOSHO3IUPOBAHUS
ocobeHHOCmel NpomeKanus @QU3UYECKUX sGIeHUll U NpoYecco8 HA OCHOBE NOJYYEHHbIX
meopemuyecKux 8b180008 U OOKA3AMeNbCMS,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOLALAIOWUX PUUYECKUX 3AKOHOMEPHOCHEN U
3aKOHO8

CBeTOBbBIC KBAHTHI.

Yyamuiicst Hay4YnTCA

- J1aBaTh OIpenesneHus MOHATHI: (oTod(deKT, KBaHT, TOK HACHIECHHS, 3aJIePKUBAIOIICE
HanpspKeHUe, paboTa BeIX0/1a, KpacHas rpaHuiia Goroddekra;

- pacro3HaBarth, HaOMo1aTh sSBiIcHUE GoTodddekTa;

- ONHCHIBATH OMBITHI CTOJIETOBA;

- hopmynupoBats runotesy [lnanka o kBaHTax, 3akoHbI (HoTOdhDEKTa;

- QaHAJIM3MPOBATh 3aKOHBI (HOTOIPPeKTa;

- 3aITUCHIBATh U COCTABIISATh B KOHKPETHBIX CUTYAIMSIX YpaBHeHHe DiHIITeiHA 1151 poTorddexra
Y HaXOJUTh C €0 MOMOIIbIO HEU3BECTHbIE BETMUUHBI;

- IPUBOJIUTH TIPUMEPBI UCTIONB30BaHUs PoTodIhdeKTa;

- O0OBSICHATD CYTh KOPIYCKYJISIPHO BOJTHOBOTO JyaJId3Ma;

- OnMCHIBaTh ONbITH JleOeneBa 1Mo M3MEPEHHIO aBJICHUS CBETa M MOATBEPKIAIOIINX CIIOXKHOE
CTPOCHHUE aTOMa;

- aQHANM3UPOBATh pPAa0OTYy YUYEHHBIX IO CO3JIaHUIO MOJCIH CTPOCHHUS AaToOMa, IIOJyYEeHUIO
BBIHY)KJICHHOTO M3JTy4eHUsI, TPUMEHEHHH JIa3ePOB B HAYKE, MEUIIMHE, IPOMBIIIUICHHOCTH, OBITY
Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYUTHCH

- NOHUMAamb U OOBACHAMb YENOCMHOCMb (QUIUYECKOU Meopul, pasiudams paHuysbl ee
APUMEHUMOCTU U MECO 8 PsA0Y OpY2uX (hu3udeckux meoputi;

- 1a0emsb npuemamu NOCMpOeHUsi Mmeopemuieckux O0KA3amenbCmes, d Maxkice NPoSHOIUPOBAHUS
ocobeHHOCmel NpOMeKanus @OU3UYECKUX sGIeHUll U NpPOYecco8 HA OCHOBE NOJYYEHHbIX
MeopemuyecKux b180008 U OOKA3AMENbCME,

- Xapakmepuzo08amv CUCEMHYIO C853b MeNHCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUSIMU!
NPOCMPAHCMB0, 8peMsl, Mamepus (eujecmeo, noe), 08U ceHue, CUid, IHePeUusl;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCTET U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHMDbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbl, CMOAUUE NEPed Ye0BeUeCBOM: IHepeemuyecKue,
chipbegble, IKON02UUeCKUe, — U POlb PUIUKU 8 peueHUU dMux npooiem,



- pewams npaKkmuKo-OpUeHmuposanHbvle KayecmeeHHble U pacuyemHvle gusuyeckue 3a0ayu ¢
8b100pOM  u3UUECKOU MOOeNU, UCNONL3YS HECKONbKO (QU3UYecKUX 3aKOHO8 Uiy ¢hopmyi,
CBA3BLIBAIOUUX U3BECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MEHCNPEOMEMHBIX C8A3ell;

- 00vACHAMb NPUHYUNBL pAbOMbL U  XAPAKMEPUCIMUKYU U3VHEHHBIX MAwuH, npubopos u
MEeXHUYECKUX YCMPOUCm8;

- 00BACHAMb YCI08US NPUMEHEHUs (QU3UYeCKUX Mooenell npu peuweHuu @Qu3uveckux 3aoau,
HAX00Ums a0eK8amHy0 NpedylodAHCeHHOU 3a0ade Yu3uLecKyro Mooelb, paspeuams npooiemy Kaxk
HA OCHOBe UMEIOUWUXCSL 3HAHUL, MAK U NPU NOMOWU MEeMOO008 OYEHKU.

ATomMHas pu3MKa

Yyamuiics HayYuTCs

- IaBaTh ONpPE/CIICHHSI TIOHSATHIA: aTOMHOE SIIPO, SHEPTETUYCCKHI YPOBEHbD, SHEPI sl HOHU3AIINH,
CIIOHTAHHOE U BBIHY)KJICHHOC M3JIyYCHUE CBETA;

- ONKCHIBATH OMBITHI Pe3epdopaa;

- OIKCHIBATh ¥ CPAaBHHUBATH MoJiesiu atoma ToMcoHa u Pesepdopaa;

- paccMaTpuBaTh, UCCIEAOBATh U ONMUCHIBATH INHEHUYATHIC CIICKTPHI,

- OopMyITHPOBATh KBAHTOBBIC ITOCTYJIATHI bopa; 00BSCHATH IMHEHYATHI CIEKTPhI aTOMa BOJIOPOJIa
Ha OCHOBE KBAaHTOBBIX MOCTYJIaTOB bopa;

- pacCUYMTHIBATH B KOHKPETHOW CUTYaIlMHM YacTOTY WM JUIMHY BOJIHBI HCIyCKaeMoro (hOToHa MpH
Hepexo/Ie aToMa U3 OJJHOTO CTALMOHAPHOTO COCTOSIHUS B JPYTroe

Yyauuiicsi oJy4YuT BO3MOKHOCTH HAYYHThCSI

- NOHUMAmMb U OOBACHAMb YEIOCMHOCMb QU3UYECKOL Meopul, pasiudams ZpaHuybl ee
NPUMEHUMOCIU U MECMO 8 P50y OPYeUx (hu3udecKux meopuil;

- 1ademsb npuemam NOCMPOeHUs Meopemu4ecKux 00KA3amenbCms, d MmaKkice NPoSHO3UPOBAHUS
ocobeHHOCmel NPOMeKaHus (QU3UYECKUX SIGNEeHUL U NPOYEecco8 HA OCHOBE NOJYYEHHbIX
MeopemuyecKux bl80008 U OOKA3AMENbCME;

- Xapakmepuzo8amv CUCEMHYIO C853b MeNHCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUIMU.
NPOCMPAHCMB0, 8peMs, Mamepus (6eujecmeo, noe), O8UNCeHUe, CUNd, IHePIUsL;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCTEN U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbl, CMOsSUUE Neped Yel08eYeCmeoM: IHepeemuiecKue,
cvipbesgble, IKoN02UUecKUe, — U polb QUIUKU 8 peuieHuy JMux npooiem,;

- pewams NPaKmuKo-OpUeHmMUposantsvlie KayecmeeHuvlie U paciemuvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzUHeCKOU MOOeIU, UCHONB3YS HECKOIbKO QUUYECKUX 3AKOHO8 Ul DOpMYI,
CBA3LIBAIOUUX U3BECTIHbIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8s3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U  XAPAKMEPUCTUKU U3VHEHHbIX MAWuH, npubopos u
MEeXHUYECKUX YCMpPOUCme,

- 00BACHAMb YCI08US NPUMEHeHUs Qu3uueckux mooeiel npu peueHuu @Gu3uyeckux 3aoau,
Haxooums a0eK8amuyro npedioAHCeHHOU 3a0ade usuuecKyro Mooeib, paspeulams npooIemy Kax
HA OCHOBE UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYeHKU.

Du3uKa AaTOMHOI0 AApa

Yyammiicst HAyYUuTCA

- JlaBaTh OMpEJEICHUS TOHATHI: MacCOBO€ YHCIIO, HYKJIOHBI, SIIEpHBIC CHIIBI, nedekT macc,
SHEpPrus CBSI3M, yIEJIbHAs DSHEPIrUs CBSA3M ATOMHBIX SAEP, PAAUOAKTUBHOCTb, MEPUOJ



MOJTypacrajia, MCKYCCTBCHHAs PaJMOAKTHBHOCTbD, SICPHBIC PEAKIIMU, SHEPTETUYCCKHIA BBIXOT
SICPHON peakiuy, KOdP(PUIIMEHT pa3MHOXCHUS HEUTPOHOB, KPUTHYECKAas Macca, PeaKkTOpbI-
Pa3MHOXHTEIH, TEPMOSIICPHAS PEaKITHS:

- CPaBHMBATh CBOMCTBA IIPOTOHA U HEUTPOHA;

- OMKCHIBATh IPOTOHHO-HEUTPOHHYIO MOJICIb SI/Ipa;

- ONpeAeNsATh COCTAaB SJEP pPa3IUYHBIX IJIEMEHTOB C MOMOINBIO TaOauIbl MeH/eneeBa;
n300pakaTh U YATATh CXEMbI aTOMOB;

- BBIYUCIIATH NEPEKT MACC, YHEPTUIO CBS3H U YIEIbHYIO SHEPTHIO CBS3H KOHKPETHBIX aTOMHBIX
S7ep; aHAJTM3UPOBATh CBSA3b YIEIBHOW YHEPTHU CBSI3U C YCTOMUUBOCTHIO SIACP;

- IEPEYHCIISITh BUIBI PAIMOAKTUBHOTO paciiajia aTOMHBIX S7ep;

- CPaBHUBAThH CBOMCTBA ajib(a-, OeTa- U raMMa-u3JIyuCHUIl; 3alMChIBATh MIPABUIa CMEIICHUS TIPU
PalMOaKTUBHBIX PACIIaIax; OMPEALIIATh JIEMEHTHI, 00pa3yIOIIUeCs B Pe3yJIbTaTe PaHOaKTHBHBIX
pacmajos;

- 3alUChIBaTh, OOBSACHATH 3aKOH PaJUOAKTUBHOTO paclajia, yKa3blBaTh TPAHUIBI €ro
NPUMEHUMOCTH; OINPENENIATh B KOHKPETHBIX CUTYAIMSIX YUCIIO HEPaCHaBIIUXCS SACp, YHCIIO
pacmaBIIuXCs sep, EPUOJ] OJTypaciaja,

- IEPEYHCIISITh U ONUCHIBATH METO bl HAOFOICHUS ¥ PETUCTPAIIMU DJIEMEHTAPHBIX YaCTHII,

- 3aMKChIBATh SJACPHBIC PEAKIMH, OMPEACIATh MPOAYKTHI SACPHBIX PEAKIUH, PacCUUTHIBATH
SHEPrUYECKUH BBIXOJI SIICPHBIX PEAKIIUN;

-00BSACHSTH MPHUHIIUIIBI YCTPOKCTBA U pabOTHI SIIEPHBIX PEAKTOPOB;

- y4aCTBOBAaTh B 0OCY)KICHUH IPEUMYIIIECTB U HEJJOCTATKOB SJICPHON SHEPTETHKU

Yyauuiicsi OJyYUT BO3MOKHOCTH HAYYHThHCS

- NOHUMAamb U O0OBACHAMb YEIOCMHOCMb QU3UYECKOL Meopul, pasiudams epaHuybl ee
NPUMEHUMOCIU U MECMO 8 P50y OPYeux (hu3uieckux meopuii;

- 1ademsb npuemami HOCMPOeHUs Meopemu4ecKux OOKa3ameibCms, d Makice nPoSHO3UPOBAHUS
ocobeHHOCmel NPOMeKaHus (QU3UYECKUX SIGNEeHUL U NPOYEecco8 HA OCHOBE NOJYYEHHbIX
MeopemuyecKux b160008 U OOKA3AMENbCMSE,

- Xapakmepuzo8amv CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOWUMU HAVUHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMsl, Mamepus (eujecmeo, noe), O8UNCeHUe, CUNA, IHEePIUsL;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCTEN U
3AKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL;

- Xapaxmepuzogams 2100a1bHble NPOOIEMbL, CMOAUWUE NEPed Ye08eUeCMBOM: IHepeemuyecKue,
cvipbesgble, IKoN02UUecKUe, — U Polb QUIUKU 8 peueHuy JMux npooiem,

- pewams NpaKkmuKo-OpUeHmupo8antvle KayecmeeHuvle U pacuemHvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzUYeCKOU MOOeIU, UCHONb3YS HECKOIbKO (QUIUYECKUX 3AKOHO8 UIU (DOpMYI,
CBA3LIBAIOUUX U3BECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8si3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U  XAPAKMEPUCTUKU U3VHEHHbIX MAwuH, npubopos u
MeXHUYEeCKUX YCmpoucme,;

- 00BACHAMb YCI08US NPUMEHeHUs. Gu3uueckux mooeiel npu peuweHuu @Gu3uueckux 3aoad,
Haxooums a0eK8amuyro npedioHCeHHOU 3a0ade usuuecKyro Mooeib, paspeulams npooIemy Kax
Ha OCHOBe UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYeHKU.

DJjieMeHTapHbIe YaCTHIbI
Yyammiicst HAyYuTCA
- 1aBaTh OIPEACIICHUSI IOHATHI: aHHUTWISALNS, JIENTOHBI, aAPOHBI, KBApK, TJIFOOH;



- IEPEYHCIISITH OCHOBHBIC CBOMCTBA JIIEMEHTAPHBIX YaCTHII;

- BBIJICJIATH TPYIIIBI DIEMEHTAPHBIX YaCTHII,

- IEPEYHCIISITh 3aKOHBI COXPAaHEHHS, KOTOPbIE BHIMOIHAIOTCS TPU MPEBPAIICHUAX YaCTHUIL;

- OIIMCHIBATh MPOLIECCH AHHUTHIIALIMY YaCTHUI] M AHTUYACTHIL U POXKACHUS AIIEKTPOH-TIO3UTPOHHBIX
nap;

- Ha3bIBaTh ¥ CPABHHUBAThH BUIbI (PYHIaMEHTAIBHBIX B3aMMO/ICHCTBHIA;

- OIHUCHIBATH POJIb YCKOPUTENICH 3JIEMEHTAPHBIX YACTHIL;

- Ha3bIBaTh OCHOBHBIE BH/IbI YCKOPUTEJICH 3JIEMEHTAPHBIX YaCTHII

Yyammiicst MOJy4YUT BO3MOKHOCTD HAYUMTHCS

- NOHUMAamb U OOBACHAMb YEIOCMHOCMb (QUIUYECKOLU Meopul, pasiuuams paHuysbl ee
APUMEHUMOCTU U MECMO 8 POy OPY2uX (hu3uieckux meoputl;

- 81a0emsb npuemamu NOCMpPoeHUs Meopemuieckux 00Ka3amenbCms, a MmaKkice NPOSHO3UPOBAHUS
ocobeHHOCmel NpomeKanus @QU3UYEeCKUX SGNeHUll U HPOYecco8 HA OCHOBe MNOJYYEHHbIX
MeopemuyecKux bl80008 U OOKA3AMENbCMS;

- Xapakmepuz08amv CUCEMHYIO C653b MeNHCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUSMU.
NPOCMPAHCMB0, 8peMsi, Mamepus (6ewecmeo, noie), O8UNCEHUe, CUNA, IHEePIUsL;

- 8b108USAMb 2UNOME3bL HA OCHOBE 3HAHUS OCHOBONOLALAIOWUX PUUYECKUX 3AKOHOMEPHOCTEN U
3aKOHO8;

- CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUUYECKUEe IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbl, CHOAWUE NEPed Ye08eUeCMBOM: IHepeemuyecKue,
coipbesgble, IK0N02UUECKUe, — U POTb PUIUKU 8 PeueHUU JIMUX npooiem,

- pewams NpaKkmuKo-OpUeHmupo8anHtbvle KauyecmeeHHble U paciemHuvle Qusuyeckue 3a0aiu ¢
8b100pOM  puzuYeCKOU MOOenlU, UCNONb3YSl HEeCKONbKO QU3UYECKUX 3aKOHO8 uiu ¢Hopmyn,
CBA3LIBAIOUIUX UZBECTHBIE (PUFUYECKUE BETUNUHDL, 8 KOHMEKCTE MENCNPEOMEMHBIX C8sI3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U  XAPAKMEPUCIUKU U3VHEHHbIX MAWuH, npubopos u
MEXHUYECKUX YCMPOUCME;

- 00BACHAMb YCIO08USL NPUMEHEHUs. (PU3UYeCKUX Mooenel Npu peweHuu @u3uvyeckux 3aoau,
HAxXo0ums a0eK8amHy1o NpedyloAHCeHHOU 3a0ade hu3uiecKyro Mooelb, pa3peulams npooiemy KaxK
Ha OCHOBe UMEIOUWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMOO008 OYEeHKU.

AcTpoHoMusl.

Yuyamuiicss Hay4YuTCH

- 1aBaTh OMpEJEICHUS MOHATHI: HebecHas cdepa, SKIUITHKA, HEOECHBIN IKBATOP, MOJIIOC MHPA,
OCb MHpA, KpYr CKJIOHEHHUS, IpsIMOE BOCXOXICHHME, CKIOHEHHE, Iapajulakc, Iapcek,
aCTpOHOMHUYECKAsl €IMHHULA, Mepurenuii, adenuii, colHedHOE 3aTMEHHE, JYHHOE 3aTMEHHeE,
MJIaHEThl 3€MHOW TPYIIBI, IUJIAHETBI-TUTAHTBI, aCTEPOHJ, METeop, MeTeopuT, doTochepa,
CBETUMOCTb, MpoTyOepaHell, Mmyibcap, HEUTpOHHAas 3Be3/a, NMPOTO3BE3/a, CBEPXHOBAsl 3BE3/a,
rajakTHka, KBa3ap, KpacHOe CMeIleHue, Teopust bospiioro B3peiBa, Bo3pacT BeeneHHoi;

- BBIJIENIATH OCOOEHHOCTH CUCTEMBI 3eMJIs-JIyHA;

- pacro3HaBaTh, MOJIEJIUPOBATH JIYHHBIE U COJIHEUHbIE 3aTMEHHS;

- 00BSACHATH MPUIUBLI U OTIIUBHI;

- ONUCHIBaTh cTpoeHre COJIHEYHON CUCTEMBI, IEPEUHCIIATH MJIAHETHI U BUJbI MAJIbIX TEJN;

- MNEPCUUCIATH TUIIMYHBIC TPYIIIBI 3BE3]], OCHOBHLIC (1)I/IBI/ILIeCKI/Ie XapaKTCPUCTHUKU 3BC3],
ONUCHIBATh IBOJIIOLUIO 3BE3]1 OT POXKICHHUS 10 CMEPTH;

- Ha3bIBaTh CaMbl€ SIPKUE 3BE3/bl U CO3BE3 U,

- IEPEYUCIISTh BUBI TATAKTHUK;



- BBIJICTATh MIIEUHBIN MYTh CPEIU APYTUX TajJakTHK, OnpeaessiTh MecTh COTHEYHON CUCTEMBI B
HEi;

- NPUBOJUTH KpaTKOE U3JIOKEHHE Teopuud bonblIoro B3pbiBa M TEOPUU PACHIUPSIOLICHCS
Bcenennon.

Yyamuiicst MOJy4UuT BO3MOKHOCTh HAYYHTHCH

- noHumMamsv U OOBACHAMb UYENOCMHOCMb (QU3UYEeCKOU meopuu, paziudams 2panuysbl ee
NPUMEHUMOCTNU U MECMO 8 POy Opy2ux uauuecKux meoputl;

- g1adems npuemMamu NOCMpOEHUs: MeopemuyecKux 00Ka3ameibCme, a mak#ce NpoSHO3UPOBAHUSL
ocobenHocmell NpomeKaHusi QU3UYEeCKUX sGNeHUll U NpPoOYecco8 HA OCHO8e NOJYYEHHbIX
meopemuyecKux 8bl80008 U OOKA3AMeNbCMS,

- Xapakxmepu3zo8amsv CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOUWUMU HAVUHBIMU NOHAMUIMU.
npOCMpancmeo, 8pems, mamepus (6ewecmeo, noe), OsudxceHue, Cuid, IHepusl,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOLALAIOWUX PU3UYECKUX 3AKOHOMEPHOCTel U

3AKOHO8,

Conep:xanue yueOHoro npeamera «Ousuka

10 kacc

Pa3nea 1. BBenenne.

Ousuka — QyHIaMeHTaNbHAs HayKa O MPUPoJe. MeToIbI HAyYHOTO MCCIEAOBAaHMS (HU3NIECKIX
aBreHud. MogenupoBanue GU3NUECKUX SIBICHUN U mporieccoB. DU3NUECKH 3aKOH — TPaHUIbI
npuMeHUMOocTH. PDusznyeckre TeOpUM M MPUHLUUI COOTBETCTBUA. Pomb M MecTo (usuku B
(GbopMHpPOBaHNN COBPEMEHHON HAayYyHON KapTHHBI MUPA, B MIPAKTUYECKON JEATETbHOCTH JIOEH.
®du3nka u KyIbTypa.

Pasznen 2. Kunematnka

I'panuubl  OPUMEHHMMOCTH  KJACCHUYECKOM  MEXaHWKW. BakHelmume  KUHEeMaTUYeCKUe
XapaKTepUCTHKU — MepeMeIIeHNe, CKOPOCThb, YCKOpeHHe. OCHOBHBIE MOJIETHN TeNl U JBUKECHHM.
Bsaumoneiictue ten. 3akonsl BecemupHoro tsarorenus, ['yka, cyxoro tpenus. MHepruanbHas
cucTemMa orcyera. 3akoHbl MexaHUKuW HproTona. Mmmysnbc maTepuanbHONW TOYKH M CHUCTEMBI.
M3MeHeHHe M cOXpaHEHHE MMITyJbca. Vcrmonb3oBaHUE 3aKOHOB MEXaHMKH Uil OOBSICHEHUS
JIBYDKEHUS! HEOSCHBIX TeJN U JJIs Pa3BUTHUA KOCMHUECKUX HUCCleoBaHUN. MexaHuueckas SHeprus
CHCTEMBI Tell. 3aKOH COXPaHEHHs] MeXaHn4ecKoil sHeprun. PaboTa cuibl.

JlabopaTopHble pabOThI

JlabopaTtopHnast padota Nel «M3yueHne IBIKEHUS TeJa IO OKPY>KHOCTH

JlaGopaTtopnast pabota No2 «M3mepeHue kECTKOCTH MPYKUHBD)

JlaGopaTtopnast pabota Ne3 «M3mepenue kodhduieHTa TpeHUs CKOJIbKEHUS

Pazgea 3. OCHOBBI MOJIEKYISIPHO-KHUHETHYECKO TEOPHH.

Monekynsipao-kuHetnueckas Teopuss (MKT) crpoeHus BemiecTBa M €€ IKCIEPHUMEHTAIbHBIC
JOKa3aTeNnbCcTBa. AOCONIOTHAs TemrepaTypa Kak Mepa CpelAHeld KHHETHYeCKOH OJHepruu
TEIJIOBOTO JIBU)KEHUSI YacTHI] BellecTBa. Moens uaeanbHoro rasa. Jlapienue raza. YpaBHeHuUe
COCTOSIHMS MJI€aJIbHOTO ra3za. Y paBHeHue MenaeneeBa—Knaneiipona. M3onpoueccol. Arperatubie
COCTOSTHUS BEIIECTBA.

Paszgea 4. Temneparypa, SHeprusi TenJOBOro ABHKEHUSA MOJIEKY.I.

Temmnepatypa u TeraoBoe paBHOBecue. AOCOMIOTHAsA TeMIiepaTypa. TeMieparypa - Mepa cpeHen
KMHETUYECKON SHEPIUH.



Pa3zgea S. CBoiicTBa TBepAbIX TeJl, JKMAKOCTEH U ra3os.

Crpoenue ra3000pa3HbIX, )KUJIKUX U TBepAbIX Tel1. OCHOBHBIE MaKpomapaMeTphl ra3a. Y paBHeHHE
COCTOSIHUSI UICAJILHOTO ra3a. 1'a30Bble 3aKOHBI. 3aBUCUMOCTh JABJIEHUS HACBILIEHHOIO apa OT
TeMIieparypsl. Kurnenue.

JlaGopatopnast pabora Ne4-5 «l3meHeHMe arperaTHbIX COCTOSIHUN BEIIECTBA: HCIAPEHUE U
KOHJCHCALIUS»

Pa3zgen 6. OCHOBBI TEPMOIMHAMUKH

Buytpennss sueprus. Pabora u temonepeaaya kak cnocoObl U3MEHEHUs] BHYTPEHHEH HEPTUU.
[TepBblii 3aK0H TepMoaMHAMUKH. HeoOpaTuMocTh TemaoBbIX HporieccoB. [IpuHIMIBL 1eHCTBUS
TCIIJIOBBIX MAIIWH.

JlaGopaTopHble pabOTHI.

JlabopaTtopHuast pabota Ne6

Pa3nes 7. OcHOBBI 2JIEKTPOANHAMUKH. DiekTprudeckoe nose. 3akoH Kynona. HanpsixeHHOCTB

U TNOTEHIHAT 3JIEKTPOCTATUYECKOTro Mojs. IIpOBOAHMKM, MOJIYIPOBOAHUKU M JTUAJIEKTPUKH.
Konnencarop. Uro Takoe snexTpoanHamuka. CTpoeHHe atoma. DJIEKTPOH DJIeKTpU3auus Ted.
JlBa pona 3apsioB. 3aKOH COXpaHEHHUs 3JIeKTpuueckoro 3apsaa. OObscHEHHE Ipolecca
anekTpu3anuu ten. 3akoH Kynona. Dnektpudeckoe nose. HanpsykeHHOCTb 37€KTPUYECKOT0 MOJISL.
[Tpunuun cyneprnozuuuu nosied. CunoBble JUHUM  3JIEKTpUueckoro 1mojs. OCHOBBI
NeKTpoaArHaMuKH. [loTeHUnan 3JeKTPOCTaTUYECKOrOo TMOJsl U PAa3sHOCTh IOTEHLUAJIOB.
Kongencaropsl. Haznauenue, yctpoiicTBo u Bubl . OCHOBBI 3J1€KTPOCTATUKHU.

Pa3nes 8. 3akoHBI NOCTOSTHHOTO TOKA

[TocTOSIHHBIN JIEKTPUYECKHH TOK. DIEKTPOABHKYIIAsA cuila. 3akoH OMa JiJIsl TOJIHOW LEeNH.
JlaGopaTopHble paboTh

JlaGopatopHas paborta Ne7 3akon Oma aJis yyacTka LemH.

JlaGopatopHass pabora Ne§. «l3ydeHue NOCIETOBATENBHOIO M MApaUIEIbHOTO COCIUHEHHS
IIPOBOJTHUKOBY

Pa3nen 9. DinexkTpuyecKkuii TOK B pa3IM4YHbIX cpeAax

DONEeKTPUYECKU TOK B IMPOBOJHHUKAX, AJIEKTPOJIUTAX, MOJIYMPOBOIAHHKAX, Ta3ax M BaKyyMe.
3J'I€KTpI/I‘-I€CKa$[ IMPOBOAVMMOCTE PA3JIMYHBIX BEIICCTB. 3aBUCUMOCTH COIMPOTUBJICHHUA MPOBOJHUKA
oT Temmneparypbl. CBepXIpoBOAUMOCTh. HecaMOCTOSTENbHBIN U CAMOCTOSITEIIbHBINA Pa3psi/Ibl

11 knacc.

Pa3nes 1. OcHOBBI 2JICKTPOANHAMUKH.

MaruutHoe none. Bekrop MarauTHON MHAYKIUH. [IpyHIMI Cynepno3uu MarHUTHBIX MOJIEH.
MarnuTtHoe 1oje NpoBOAHUKA ¢ TOKOM. /[eficTBHMEe MarHUTHOTO NOJISI HA TPOBOJIHUK C TOKOM U
JBIKYIYOCS 3apspKeHHY0 yactuily. Crita Amriepa u cuna Jlopenna.

[ToTrok BekTOpa MarHUTHONW WHAYKUWU. SIBIEHUE JJIEKTPOMAarHUTHOW WHIYKIHMHU. 3aKOH
ANEKTPOMArHUTHOM MHAYKIHMK. DJIC MHAYKIMY B IBMXKYIIMXCS TpoBoaHMKaX. [IpaBuio Jlenna.
SBnenne camoMHAYKIMH. VMHAYKTHBHOCTb. ODHEPIHsl AJIEKTPOMArHUTHOrO MoJisd. MarHUTHbBIE
CBOMCTBA BEIIECTBA.

JlaGopaTopHble pabOTHI:

JlaGopatopHas pabota Nel «Habmonenne AecTBUS MArHUTHOTO TOJISL HA TOKY

JlaGopaTtopHnast pabota N2 «3yueHue sBICHUS dJIEKTPOMArHUTHOW WHTYKITHI

Pazpnen 2. KosieOanus 1 BOJIHBI

Mexanudyeckue KoJjiebaHWUsS W BOJHBIL. AMIUIMTYAa, TEPHUOJ, 4YacToTa, ¢asza KojaecOaHwuil.
[IpeBparenus suepruu npu Kojaedanusx. BeiHyXx1eHHbIE KOneOaHusl, pe30HAHC.



[Tonepeunsie W MPOAOIbHBIE BOJHBL. DHEpPrusi BONHBI. VHTepdepeHus u AUQPpPaKIMs BOJH.
3BYKOBBIEC BOJIHBI.

OnexTpoMarauTHele Kosebanusi. KomneOatenpHbIi KOHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIC
KoneOaHusl. BBIHYXKIEGHHBIC SJCKTPOMAarHUTHhIE KoieOanws. Pe3onanc. llepeMeHHBI TOK.
Konnencarop u karymika B enH nepeMeHHoro Toka. [IponsBonacTBo, nepenava u norpedieHne
AIEKTPUUYECKOM dHEepruu. DeMeHTapHas Teopus TpaHncopmaropa.

ONeKTpoMarHuTHoe 1noiie. BuxpeBoe nanekTpuueckoe 1mosie. ODJIEKTPOMATHUTHBIE  BOJIHBI.
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH. JlManma3oHbl SJIEKTPOMArHUTHBIX M3JIYyYEHUH U HX
MIpaKTUYECKOe MpuMeHeHue. [ [puHIunel paguocBsa3y U TEIEBUICHUS.

JlaGopaTopHble pabOTHI:

JlaGopatopnast pabora Ne3 «OmpeneneHue yckopeHHs CBOOOAHOTO MaJ€HUs] MPU OMOIIU
MasITHUKa»

Pa3nes 3. Ontuka

I'eomerpuueckas onrtuka. IIpsmonnHeiiHOe pacnpocTpaHEHHE CBeTa B OJHOPOIHOM cpene.
3aKkoHBl OTpaKeHHMsI M mpenomiieHus cBera. [lonHoe BHyTpeHHee oTpaxkeHue. OnTudeckue
IpUOOPHI.

BonnoBeie cBoiictBa cBeta. Ckxopocth cBera. Mutepdepenmus csera. KorepeHTHOCTS.
Hudpakuus cera. llomspusamms cera. Jucnepcus cBera. [Ipaktuueckoe mpuMEHEHHE
AJIIEKTPOMATHUTHBIX M3TydeHUH. IHBapuaHTHOCTH MOJTYJIsI CKOPOCTH CBeTa B Bakyyme. [IpuHiun
OTHOCUTENIbHOCTH  DiHiuTeiiHa. [I[pocTpancTBO W BpeMs B CHELUAJIbHON  Teopuu
OTHOCHUTEIILHOCTH. DHEPTHs U UMITYJIbC CBOOOHON YacTUllbl. CBsI3b MacChl M IHEPTUU CBOOOTHOM
YaCTUI[bl. DHEPTUsl MOKOSI.

JlabopaTopHble paboThI:

JlaboparopHas pabota Ned «/3mepeHue mokaszaress mpeaoMIICHHs CPEABI»

JlaboparopHas pabota No5 «OrmpeneneHue ONTHYECKOW CUIBI U (DOKYCHOTO pPaCCTOSHUS
coOuparoIien JTUH3bDY

JlabopaTtopHast pabota Ne6 «3mepeHue NITMHbI CBETOBOM BOJIHBI
JlaGopaTtopHast pabota Ne 7 «Onienka nHGOPMAITMOHHONW €MKOCTH KOMIIaKT-UCKa

Pa3nen 4. KBantoBas puzuka

[Tpeamer u 3aaun kBaHTOBOM pu3mku. TernoBoe usnyuenue. PacnpeseneHue sHepruu B CEKTpe
abcomoTHO dYepHoro Tena. Immoresa M. Ilmanka o kBaHTax. @DoToaddexT. OnbITh
A.T'. CtoneroBa, 3akoHbI poTorddekTa. YpaBHeHue A. DitHmTeiiHa 1t poroddpdexra. PoToH.
Omnsitel I1.H. JlebeneBa n C.U. BaBunosa. ['unote3a JI. ne Bpoitns 0 BOTHOBBIX CBOHCTBax
yactull. KopryckynspHo-BoaHOBOM nyanusMm. JlaBneHue cBeta. Mopenn CTpOEHHsI aToma.
OObsicHeHHEe JMHEeHuYaToro CIeKTpa BOAOpOJa Ha OCHOBE KBAaHTOBBIX mnoctynaroB H. bopa.
CrnioHTaHHOE U BBIHYXJI€HHOE n3llyueHue ceera. CocTtaB U CTpOEHUE aTOMHOrO sifpa. M30Tombl.
Snepubie cumbl. JledekT Macchl U DHEPTHUS CBSI3U sAJIpa.

3aKOH paJMOAaKTUBHOIO pacmaja. SlnaepHele peakiuu, peakuuu JeleHus U cuHres3a. llenHas
peakuus aeneHus saep. SnepHas sHepreTuka. TepMosaepHbIil CUHTE3. DJIEMEHTapHbIE YaCTHIIBI.
@yHIaMEHTAIBHBIE B3aUMOJEHCTBUS. Y CKOPUTENHN 3JIEMEHTAPHBIX YaCTHULI.

JlaGopaTopHble pabOTHI:

JlaGopaTtopnast pabota Ne§ «HabmroieHre CrijIonHoTo U TMHEHYAaTOro CIIEKTPOBY

Pazgen 5. Acrponomust

[TpumMeHUMOCTh 3aKOHOB (DU3HUKH I 00BICHEHHS TPUPOJIBI KOCMUYECKHX 00heKTOB. CoTHEUHAS
cucreMa. 3Be3]Ibl M1 HICTOYHUKH UX dHepruu. Knaccudukanus 38e3a. Dpomonus CoHIa U 3BE3]1.



lamaktuka. Jlpyrue ranaktuku. I[IpocTpaHCTBEHHO-BpEeMEHHBIE MacIITaObl HaOII01aeMon
Bcenennoii. [lpeacrasienue o6 3Bomonnu BeeneHHOM.

TemaTn4eckoe IJIAHUPOBAHHUE yqeﬁﬂoro npeamMera «Puzuka»

10 knacc (68 yacoB)

Coneprxanue Kypca KonnuectBo
4acoB
BBenenue. 1
Kunemartuka 23
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI Teopuu 7
TemnepaTtypa. DHeprus TemI0BOro JBUKECHHS MOJIEKYI 2
CBoiicTBa TBEPBIX TEI KHUAKOCTEH U ra30B 6
OCHOBBI TEPMOIMHAMUKH 6
OCHOBBI 3JIEKTPOIMHAMUKU 9
3aKOHBI IOCTOSTHHOTO TOKa 8
DNEKTPUUECKUN TOK B Pa3IMYHBIX Cpeaax 6
11 kaacc (68 yacoB)
Coneprxanue Kypca KomuuecTtBo
4acoB
OCHOBBI JIEKTPOIMHAMUKHU 10
Konebanus u BOIHBI 15
OnTuka 21
KBanroBas ¢usmka 14
AcTpoHOMUS 8
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