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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOT'PAMMbBI YYEFHOU

JAUCHUITIJIMHBI «@U3UKA»

MecT0 IUMCHUILIMHBI B CTPYKTYpE€ MnporpaMmmbl IOATOTOBKH CIECHMAJTUCTOB

CpeaHero 3BeHa: Yuednas JUCHUILINHA «DU3uKa SABISETCS Y4acThIO 06H_I€O6p3,30BaTeJIBHOI‘O

nukia [ITIICC3 cnenumansHoctu 44.02.02 IlpenogaBanre B HAYaJIbHBIX KJIACCAX U OTHOCUTCS K

JUCIUTUTMHAM T10 BBIOOPY M3 00s13aTeIbHBIX MpeaMeTHbIX obsacte (OY 1.10).

1.2. Heab ¥ muiaHupyemblie pe3yJbTATbl 0CBOEHHS JUCUMILIIUHbI:

Copepxanue mnporpaMMmbl y4eOHOH nucuuIuinHbl «®u3nKa» HaANpaBlIeHO Ha JOCTIXKEHHE
CIEAYIOIIUX LeJIe:

1.

OCBOeHMe 3HAHMI 0 PyHTaMEHTANBHBIX (PU3MUECKUX 3aKOHAX U MPHUHIIUIIAX, JIEKALTUX B
OCHOBE COBPEMEHHOH (H3UYECKON KapTHHBI MHpa; HanOoiee BAXKHBIX OTKPBITHUSX B
obnmactu (U3HMKHM, OKA3aBIIMX OMpEAENAIoNlee BIUSHUE Ha pa3BUTUE TEXHUKH U
TEXHOJIOTMH; METOAaX HAyYHOTO [MO3HAHUS IPUPOIBL;

OBJIaJleHHMe YMEHUSIMH TIPOBOJAUTH HAOMIONCHUSA, IUIAHUPOBATh U  BBHIMOJIHATH
OKCIEPUMEHTHI, BBIJBUIATh TUIOTE3bl U CTPOUTH MOJENIH, HNPUMEHSTH I0JyYEHHbIE
3HaHUA N0 (pU3MKe AT OOBSICHEHHS] Pa3HOOOpPa3HBIX (PU3MUECKHUX SIBJICHHUM U CBONCTB
BEIIECTB;  IMPAKTHYECKOTO  HCIIONB30BaHMA  (U3UYECKUX  3HAHMIA;  OLECHHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HHPOpMAIIIH;

pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B Mpoiiecce MpuoOpeTeHHs 3HaHUN U YMEHUH M0 (U3HKE C UCIIOIH30BAHUEM PA3IUYHBIX
MCTOYHHUKOB HH(OPMAIIUH ¥ COBPEMEHHBIX HH()OPMAITHOHHBIX TEXHOJIOTHA;
BOCNUTAHUE YOCXKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHOB  IPUPO/IBI;
MCIIOJIb30BaHUs TOCTHKEHUH (M3UKK Ha OJ1aro pa3BUTHS YEIOBEUYECKOM IIMBUIM3AIINY;
HEOOXOIMMOCTH COTPYJHHYECTBA B MPOIECCE COBMECTHOTO BBINOJIHEHUS 3ajad,
YBOXUTEJIBHOTO OTHOUIEHMSI K MHEHHUIO OIIOHEHTa MpH O00CYXIEHUU MpodiIemM
€CTECTBEHHOHAYYHOI'0 COJIEP)KaHUs; TOTOBHOCTH K MOpPAJIBbHO-ITHUECKOM OLICHKE
UCIIOJIb30BAaHUsl HAY4YHBIX JOCTHXKEHUH, 4YyBCTBA OTBETCTBEHHOCTH 3a 3alllUTy
OKpYXKarolle Cpenpl;

HCI0JIb30BaHHE NPHOOpPEeTEeHHBIX 3HAHUM U YMeHMIl /1715 pelIeHUs IPaKTUYECKUX 3a/1a4
MOBCETHEBHOM JKM3HU, 0OecriedeHust 0€30MacHOCTH COOCTBEHHOM KU3HH, PAITHOHATIEHOTO
IIPUPOJIONIONIB30BAaHUS U OXPaHbl OKPY’)KAIOWIEH Cpelbl U BO3MOXXHOCTb IPUMEHEHUS
3HAaHUW TpU pPELICHUM 3aJla4y, BO3HUKAIOIIMX B Mocieayrouell npodeccrnoHalbHON
JEATEIBHOCTH.

Pe3yJ'II>TaTbI OCBOCHHUSA JUCHUIIJINHBI

OcBoenne coaepxkaHus yueOHOW JUCHUIUIMHBI «®Dusnka» o0ecreynBaeT JOCTHKEHUE
CTYJEHTaMH CIIEAYIOUUX pe3yJIbTaTOB:
JIUYHOCHHBIX

— YyBCTBO TOPJIOCTH M YBAXKCHUS K HCTOPUU M JOCTUKECHHSIM OTEUECTBEHHON (PU3UUECKOM

HaYKH;

— (u3UYecKH I'paMOTHOE MOBEJCHHE B NMPO(ECCHOHATBHON NEATEIbHOCTH U OBITY NpHU

oOpallileHuu ¢ mpudopamu U yCTpoiicTBamu;



TOTOBHOCTh K TPOJOJKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATM(UKAIMK B M30paHHOMN
npoeCCHOHATILHON JIEATEIIBHOCTH U OOBEKTHBHOE OCO3HAHUE pONH  (PU3NIECKUX
KOMITCTEHIIUH B 3TOM;

YMEHHE HCIOJIb30BaTh JOCTIKEHHS COBPEMEHHOW (PM3MYECKOW HAyKH M (U3HMYECKHX
TEXHOJIOTUH JIIs TOBBILIEHUSI COOCTBEHHOTO MHTEIJUIEKTYalIbHOTO Pa3BUTHS B BEIOPAHHOM
npodeccHoHaIbHON AEATETLHOCTH;

YMEHHE CaMOCTOSATENILHO J0OBIBaTh HOBBIE IS ce0s1 PU3MYECKUE 3HAHUS, UCTIONb3YS JUIS
3TOTO JIOCTYIHBIE HCTOYHUKH WH(POPMAIINH;

YMEHHE BBICTPAaWBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMaHIE IO PELICHHIO
00IIMX 3a7a4;

YMEHHE YINpaBisATh CBOCH IO3HABATEIbHOM JESTEIBHOCTBIO, NMPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIIJICKTYAJILHOTO Pa3BUTHS;

MemanpeOMemetx:

UCTIOJIB30BaHUE PA3NIUYHBIX BUAOB ITO3HABATEIBHON JEATEIBHOCTH ISl PEIICHHS
buznyeckux 3a1a4, IPUMEHEHNE OCHOBHBIX METOI0B NTO3HAHUS (HAOIIOIEHUS, ONMCaHUS,
U3MEPEHUs, OSKCIEPUMEHTa) IS W3YyYeHHUS pa3IMyHBIX CTOPOH  OKpPYIKAIOIIEH
NENCTBUTENBHOCTH;

UCIIONIb30BAaHUE OCHOBHBIX HMHTEIUIEKTYaJbHBIX OIEpalMid: IMOCTAHOBKHM  3a/ayH,
dbopMynupoBaHHus ~ TUIIOTE3, AaHaIM3a W  CUHTE3a, CpaBHEHHsS, 00O0OIIeHMUS,
CHCTEMAaTH3allu{, BBISBICHUS TPUYNHHO-CICACTBEHHBIX CBS3€H, IIOMCKA aHAJIOTOB,
dbopMynupoBaHHs BBIBOAOB JUISI MU3YUYEHUS PA3IUYHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SBICHMA W TIPOIIECCOB, C KOTOPBHIMH BO3HHMKAET HEOOXOIMMOCTh CTaJKUBATHCS B
npodeccuoHabHOU chepe;

yMEHHE TeHepUPOBATh UICH U OMPEENIATh CPEICTBA, HEOOXOANMBIE TSl MX peallu3alllui;
YMEHHE UCIOIb30BaTh PA3IUYHbIC HCTOYHUKH JJIs MOTydeHusl (pru3nueckoil nudopmamnmu,
OLICHUBATh €€ JIOCTOBEPHOCTH;

YMEHHE aHATU3UPOBATh U MPEJICTABIATH HHPOPMAIUIO B pa3TMYHBIX BUAX;

YMEHHE IyOJMYHO TMPEICTaBIATh PE3YyIbTaThl COOCTBEHHOTO WCCIICAOBAaHUS, BECTH
JMCKYCCHH, JTOCTYITHO M TapMOHHYHO cOYeTasi cojiepkaHue U (OpMbI IpeAcTaBIsIeMOil
uH(pOopMaLnu;

npeomemHuix:

c(hOpMUPOBAHHOCTH TPENICTABICHUN O POIH U MecTe (GU3UKUA B COBPEMEHHON HAyYHOU
KapTHHE MHpa; NOHUMaHHE (QHU3MYECKO CyIHOCTH HaldrogaeMblx Bo BceneHHoi
ABJIEHUH, ponu (pU3MKU B (POPMHPOBAHUM KPYro3opa M (yHKIIMOHAIBHON IPaMOTHOCTHU
YeJI0OBEKA IS PEIIEHUS PAKTUUECKUX 3a/1a4;

BJIAJICHUE OCHOBOIOJAralOMMMU  (U3NYECKUMHU  TOHATHUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHM U TEOPHUSIMH; YBEPEHHOE HCIIONb30BaHUE (U3UUECKOW TEPMHUHOJIOTHH U
CHUMBOJIMKH; BJIQJICHHUE OCHOBHBIMM METOJAMH HAy4HOTO IO3HAHUS, MCIIOJIB3YyEMBIMHU B
busuke: HaOIIOIEeHNEM, OTTICAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

yMeHHsl oOpalaThiBaTh pe3yJbTaThl HW3MEpPEHUH, OOHApyXHBaThb 3aBHUCHUMOCTb MEXIY
bu3nYeCKUMHU BEIMUYMHAMU, OOBSCHSTH MMOJYYEHHbIE Pe3yJIbTaThl U JIENaTh BBIBOIBI;
c(OpMHPOBAHHOCTh YMEHUS pelaTh PU3NUYECKHE 3a/1a4H;

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSATh MOTYUYSHHbIE 3HAHUS JUIsl OObSICHEHUS YCIOBUI
npoTeKaHus PU3MUECKUX SABJICHUN B IPUPOE, MPOoheCCHOHATBLHOM cdepe U ISl HPUHATHS
MIPaKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

c(OpMHPOBAHHOCTh COOCTBEHHON MO3UIIMH 110 OTHOLIEHUIO K (pu3ndeckoit nHpopmManuu,
[10JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB.



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Bupa yueOHoii padoThI

O0BeM yacoB

O0beM 00pa3oBaTeIbHOW MPOrpaMMbl Y4eOHOH TUCIIHIIMHBI 134
B TOM 4HCJIC:
— TeopeThyecKoe 00ydeHue (JCKIHH, YPOKH) 76
— MPAKTHYECKUE 3aHATHUS 58

— caMocCTosTelIbHas paboTa 00yJarorerocs (BCero)
B TOM YHCJIC WHANBUIYTbHBIN MPOCKT

— KOHCYJIbTaluH

HE MPEYCMOTPEHBI

[TpomesxyTouHnas arrecranus B popme auddepeHnpoBaHHOTO 3a4éTa




2.2. TemaTuyeCKHUH IJIAH U COAEPKAHME YUeOHON TUCUUIIMHBI «DU3NKA)

HaumeHnoBanue Copaepxxanue yueOHOro MaTepuaJia, 1a0opaTopHblie M NpaKTHYecKHe padoThl, cCaMOCTOsITeIbHAS padoTa O0bem
pa3/iesI0B U TeM o0yyaommxcs 4acoB
1 2 3
®dusnka — (yHIaMeHTalbHas Hayka O mpupoje. EcTecTBeHHOHayuyHBI METOJl MO3HAHUS, €ro BO3MOXXHOCTU U 2
Benenue TpaHUIIBI IPUMEHUMOCTH. DKCIEPUMEHT U TEOpHs B MPOLIECCEe O3HAHUS MPHUPOIbl. MoenupoBaHue PU3NIECKUX
ABJICHUN MU IpoLECCOB. Poip dKcepuMeHTa U TEOpUH B IIpoLiecce MO3HAaHUA NpuUpoibl. Dusndeckas BEIMYUHA.
[Torpemnoctu n3MepeHud (u3ndeckux BenWYMH. DHU3MUECKUE 3aKOHBI. [ paHUIBI NMPUMEHUMOCTH (PUIUUECKUX
3akoHOB. [loHsATHe o0 ¢usnyeckoil kapruHe Mmupa. 3HadeHue (u3uku npu ocBoeHuu npodeccuit CIIO u
cnenuansHocter CIIO.
PA3JIEJI 1 MEXAHHUKA
KunemaTnka. Mexanndeckoe BHKeHUE. XapaKTEPUCTUKH MEXaHUYECKOTO ABM)KECHHUS: IIEPEMEIICHHE, CKOPOCTb, 4
Tema 1.1. OcHOBBI ycKopeHue. PaBHOMEpHOE NPSMOJIMHEHHOE IBHKCHUE. PaBHOMEPHOE IBUKEHUE 110 OKPYKHOCTH.
KHHEMATUKH YckopeHue. PaBHolepeMeHHOE IPSIMOJIMHEWHOE JIBUKEHUE.
CBobosiHOE MajieHue.
IIpakTHyeckoe 3aHATHE: PEIICHIE 33724 C UCIIOJIB30BaHUEM (OPMYJT Pa3HBIX BUIOB JIBHKCHUH. 2
JIBr>keHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.
3akonnsl Mexanuku Hbroorona. Ilepsriii 3akoH Herorona. Cuma. Macca. Ummnynsc. Btopoit 3akon HseroToHa. 4
Tema 1.2. OcHOBBI OCHOBHOI 3aKOH KJIaCCUYECKON NMHaMUKH. Tperuii 3akoH HeroToHa.
AMHAMHKH Cuiipl B IpUpoOJIE: YIPYTOCTh, TPEHHE, CUJIA TSKECTH. 3AKOH BCEMUPHOTO TAroreHus. HeBecoMocCTh.
IIpakTH4eckoe 3aHATHE. PELICHNE 3a/1a4 «3aBUCUMOCTh YCKOPEHMS TeJla OT €r0 MAacChl U CUJIBI, IEHCTBYIOLIEH Ha 2
teno. CrnoxeHue cuil. PaBeHCTBO M MPOTHBOIOJIONKHOCTh HANpaBiICHUs CUJI JEHCTBUS U TPOTUBOAEHUCTBUS.
3aBUCUMOCTh CHUJIBl YIIPYTOCTH OT JeopMarium»
Tema 1.3. 3axoHbI 3aKkoHbI cOXpaHeHHs] B MeXaHMKe. 3aKOH COXpaHeHHUs1 UMIyJibca. PeaktuBHOE NBIKeHHEe. Pabota cumbl. Pabora 4
COXPAaHEHHUS B NOTEHLUAIBHBIX CHJI. MOIIHOCTB.
MEXaHUKE Oneprusi. Kunermueckas sHeprus. [loTeHnumanbHas sHeprus. 3aKOH COXPAHEHUS MEXAHWUYECKOM HSHEPIHH.
ITpuMeHeHNEe 3aKOHOB COXPaHEHHUSI.
IIpakTuyeckoe 3anaTHe: Pemenue 3a7au Ha 3aKOHBI coXpaHeHus Pemenue 3a1ad no MexaHuke 4
KontposabHas padora Nel mo reme «MexaHuKa»
PA3JIEJI 2 MOJIEKYJISAIPHASA ®U3UKA u TEPMOJAUHAMHUKA




Tewma 2.1.
MonekyJspHo-

KHMHCTUYCCKAsl TCOpUs.

Wneanpubii ras

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU Teopuu. Pa3Mepsl 1 Macca MoJIeKyJl 1 aTOMOB. bpoyHOBckoe
neuxenue. {uddysusa. Cuibl U SHEPrus MEKMOJIEKYISIPHOro B3auMoieicTBUs. CTpoeHue ra3000pa3HbIX, KUAKHX
U TBepAbIX Tesl. CKOPOCTH IBUKEHUSI MOJIEKYJI U UX U3MEPEHHUE.

WneanbHelii ra3. J{aBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM TeopuH ra3os. Temneparypa u
ee u3MepeHue. AOCONIIOTHBIN HYJIb TeMIepaTypsl. TepMoarHaMuyecKas Kajla TEMIEPaTyphl.

YpaBHEHHE COCTOSIHUS UICATBHOTO ra3a. MolsipHasi Ta30Basi IIOCTOSTHHASL.
["a3oBbie 3akoHbIL. (boitniss —Mapuortra, ['eii-JIltoccaka, [llapns). AnnabaTHbIN TIpoIiecc.

IIpakTuyeckoe 3ansaTue: «lccnenoBanue M3006apHOrO Mpoiecca
pelieHne rpaguueckux, KaueCTBEHHBIX U PACUCTHBIX 3a7a4 Ha IPUMEHEHUE YPABHEHUS COCTOSHUS UACATBHOTO rasa
u u3omnpoiieccoB. Pemenue 3anau. Kontponbnuas padota No2 « OCHOBBI MOJIEKYIISIPHON (PU3UKI»

Tema 2.2.
OCHOBBI
TEPMOIUHAMUKHU

OCHOBBI TePMOAMHAMMKHN. BHYTpeHHss 3Heprusi cucreMbl. BHyTpeHHss 3Heprus ujaeaipHoro rasa. Pabora u
TEIUIOTa KaK (GOPMBI Iepeauu SHeprun. TerioeMKocTh. Y aenbHast TeTI0EMKOCTb. Y paBHEHHE TEIUIOBOTO OajaHca.
[TepBoe Hauaa0 TepMOJMHAMUKU. AinabaTHBIN mpolecc.

[IpuMeHeHue nepBoro 3aKk0Ha TEPMOJIMHAMUKH K HU3oImporeccam (rpaduueckue, KaueCTBEHHbIC, PACYETHBIC 33]Ja4H ).

[Ipunmun nedictBus TteroBo Mamubbl. KIIJ TermmoBoro naBurartens. BrTopoe Haudano TepMOIMHAMHMKH.
XononunpHble MamuHbl. TeroBbie ABuratenn. OxpaHa IpUpoIbl.

IIpakTnyeckoe 3ansitue: penieHue 3aaa4 Ha pacueT KIIJ[ TernoBsiX aBUrarenei.
KonTponbaas padota No2: «OCHOBBI TEPMOJIMHAMUKI

Tema 2.3.
CaolicTBa napos,
JKUJIKOCTEH, TBEPIBIX
Ten

CpoiictBa mapos. lcnapenue u koHzaeHcauus. HacelmeHHBIM map u ero csoiictBa. Kumnenue. 3aBUCHMOCTB
TEMIIepaTypbl KAIIEHUS OT JaBjeHus. [leperpeTslii map 1 ero uCroib30BaHUE B TEXHUKE.
BrnaxHocTh Bo3/tyXxa (abcostoTHasi M OTHOCHTENbHAs). Touka pochl.

HpaKTH‘leCKOC 3aHATHEC: PCIHICHUE 3aJa4 Ha ONPCACIICHUE OTHOCUTEIbHOM BIAXKHOCTH BO3JyXa.

CBoiicTBa KUAKOCTEl. XapaKTepUCTUKA KUKOTO COCTOSIHUS BelecTBa. [I0BEepXHOCTHBIN CIION KUIAKOCTH.
OHeprusi NOBEPXHOCTHOTO 0. SIBJI€HUS] HAa TPAHULIE KUIKOCTH C TBEpAbIM TesnoM. KanwiisipHelie siBIeHUsI.

CBoiicTBa TBepAbIX TeJl. XapaKTepUCTUKa TBEP/IOT0 COCTOSHUS BEIIECTBA. Y IPYTUe CBOMCTBA TBEP/AbIX Tell. 3aKOH
I'yka. MexaHnndeckue CBOMCTBA TBEPABIX Te. TeIIOBOE pacIIMpEeHUe TBEPABIX Tel U KUIAKOcTeH. [limaBieHue u
KPUCTAJUIN3ALIHSL.

HpaKaneCKoe 3aHATHEC: PCHICHUE 3a1a4 Ha IPUMEHCHHE 3aKOHa FYKa

PA3JIEJ 3.

QJIEKTPOAMHAMMUKA




Tema 3.1.
DNEeKTPOCTaTUYECKOE
noJje

DnexTpuueckue 3apsiabl. 3aKoH coxpaHeHus 3apsaa. 3akoH Kynona. [lotenuman anexktpuueckoro noss. PazHocTs
MOTEHLIMAJIOB. DKBUIIOTEHIIMANbHBIE MOBEPXHOCTU. CBSI3b MEXIy HAMpPsDKEHHOCTHIO M Pa3HOCTHIO MOTEHIIMAJIOB
AIIEKTPUUYECKOTO TOJsL. DJeKTpuueckoe mosie. HanpsmkeHHOCTh aneKTpuueckoro mois. [IpuHumn cynepno3unuu
nosieit. PaboTa cui 31eKTpocTaTH4ecKoro moJisl.

J3aeKTpuKy B 3JeKTpudeckoM mnoe. [lonspusanus qusiaeKTpukoB. [IpoBOTHUKY B 3JEKTPUYECKOM IIOJIE.
Kongencaropel. CoenuHeHHEe KOHJEHCATOPOB B OaTapero. DHEprusi 3apspKeHHOrO KOHJIEHcaTopa. JHeprus
JIEKTPUYECKOTO IOJISL.

IIpakTuyeckoe 3aHsiTHe: perieHHe 3afad Ha 3akoH Kynona, pacy€T HanpspKEHHOCTH M MOTEHIMAala
JIEKTPUYECKOTO IOJISL.

IIpakTHyeckoe 3aHAITHE: PEILICHHUE 3314 Ha ONpeeIeHUE IEKTPOEMKOCTH KOHIEHCAaTopa
KonTponbHas pabota Ned: «Dnexktpuueckoe nosue»

Tewma 3.2.
DNEeKTPUUYECKHUIl TOK B
Pa3IMYHBIX Cpeliax

OuiekTpuYecKknii TOK B mnpoBogHuKax: IlocTOSIHHBIN 3J1eKTpHYECKHIl TOK. YCJIOBHUS, HEOOXOIUMBIC IS
BO3HUKHOBEHUS U MOJACPKAHUSA dJIEKTpUUecKoro Toka. Cuia ToKa U IJI0THOCTh ToKa. 3akoH OMa 11l ydacTKa 1enu
6e3 DJIC. 3aBUCUMOCTB AJIEKTPUYECKOTO COMPOTUBJICHUS OT MaTepHaia, JUTMHBI U IUIOIIAIA ITONEPEYHOTO CEUCHUS
HpOBOI[HI/IKa. 3aBI/ICI/IMOCTI) BJIGKTpI/I'-ICCKOFO COHpOTI/IBJIeHI/Iﬂ HpOBOIIHI/IKOB oT TGMHCpaTypBI.

DNEeKTpOABMKYIIAs CHJIa UICTOYHMKA TOKA. 3aKoH OMa 11 nosHou nenu. CoequHenue npoBoJHUKOB. CoenHeHne
HCTOYHUKOB DJIEKTPUYECKON dHepruu B Oatapero. 3akoH JIxoymns—IJlenna. PaboTa 1 MOITHOCTH 3JEKTPUIECKOTO
ToKa. TennoBoe NeMCTBHUE TOKA.

IpakTnyeckass padora Ne3 «Usmepenne DJIC W BHYTPEHHETO CONPOTUBJICHUS HWCTOYHHWKA TOKA» HIIH
«HMccnenoBanne CMEMIAHHOTO COEAMHEHMSI IPOBOJHUKOBY

3J'leKTpI/I'-leCKI/[ﬁ TOK B IMOJYITPOBOJIHUKAX. CoOcTBeHHas MMPOBOAMMOCTD NOJTYIIPOBOJHHUKOB.

DNEeKTPUYECKUH TOK uYepe3 KOHTAKT MOJIyIPOBOJHUKOB p- W M-TumoB. [lomynpoBoanukoBbidi auox. I[Tpunumm
JIEHCTBHS TPAH3UCTOpA

ONEeKTPUYECKUN TOK B JJEKTPOJIUTAX. DJIEKTPOIMU3. 3aKOHBI 2IEKTpoau3a. [IpuMeHeHue 271eKTpoin3a B TEXHUKE.
OnexkTpudeckuil Tok B ra3ax. [loHsaTne o minazme. DIIeKTpUYECKUI TOK B BaKyyMe. TepMOAIEKTpOHHASI DMUCCUS

IIpakTH4Yeckoe 3aHATHE: PELICHUE 3a/1a4 HA ONIPEEIICHUE CUIIbI TOKA, HAMIPSYKEHUS, COPOTUBJIEHUS TPOBOIHUKOB,
OJ1C npoBOJHUKOB.

Tema 3.3.
DEeKTPOMAarHeTU3M

MarnutHoe moJie. BEeKTOp HMHAYKUWM MAarHUTHOro moJis. [[edicTBME€ MAarHMTHOrO MOJII Ha MPSMOJUHEHHBIN
MPOBOJIHUK C TOKOM. 3aKoH Amriepa. B3aumoselicTBre TOKOB. MarHUTHBIN MOTOK.
Omnpenenenue yieabHOro 3apsaaa. Y CKOPUTENIU 3apsKeHHBIX YacTHIL..
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Pabota o nepemenieHnIo MPOBOAHUKA C TOKOM B MATHUTHOM IMoJj€e. J[eiicTBME MarHUTHOTO TOJIsI HA JBUXKYIIHICS
3apsia. Cuna Jlopenna. MarHuTHbI€ CBOMCTBA BEIIECTBA

IIpakTH4eckoe 3aHATHE: PEIICHUE 3a1a4 Ha pacdyeT Cuilbl AMIIEpa, MAarHUTHOTO IOTOKa, cuibl JIopeHna. 2
DJIEKTPOMArHUTHAs! HHAYKIMA. DJIEKTPOMAarHUTHAst UHAYKIHA. Buxpesoe anekrpudeckoe nosie. Ilpasuio JIenna. 2
CaMounaykuus. DHeprus MarHuTHOTO TOJIS.
IIpakTH4eckoe 3aHATHE: PELLICHUE 337a4 HA 3aKOH 3JIEKTpOMarHuTHoi nuaykuuu dapanes 4
Kontponbhas pabora Ne5 «MarautHoe moJiey
PA3JIEJI 4 KOJIEBAHMSA U BOJIHbBI
Mexanuyeckue konedanus. KonebarensHoe numxenue. 'apmornyeckue koiebanus. CBOOOJHbIE MEXaHHUUYECKHE 4
Tema 4.1. Kosiebanus. JluHeliHble MexaHHWYecKue KoJjiebaTesbHble cucTeMbl. [IpeBpalieHue sHepruu Nnpu KosebdaTreabHOM
Mexanuueckue nBkeHur. CBOOOAHBIE 3aTyXalOIMe MeXaHnIeCcKue KojaeOanvsi. BeIHyK/IeHHbIE MEXaHUYECKHUE KOJIeOaHusl.
K0J1€0aHus U BOJIHBI | Yrpyrue BOJHBI. [lomepedHbie U MPOOJIbHbIC BOJIHBL. XapaKTePUCTHKKA BOJHBL YPaBHCHHE IUIOCKOW Oeryimei 4
BOJIHBL. MIHTepdepenuus BoaH. [Toustue o audpakiiyy BoyiH. 3ByKOBbIE BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHHUE.
IIpakTHyeckoe 3aHATHE: PELLICHUE 33]a4 HA IMHAMUKY K0JIe0aTeJIbHOTO IBUYKEHUS 2
DJIeKTPOMarHuTHbIe KojebaHusi. CBOOOJHBIE 3JIEKTpOMAarHuTHbIE KosiebaHus. IIpeBpaimieHue >Hepruu B 4
Tema 4.2. KoJiebaTelbHOM  KOHType. 3aryxarouue DJeKTpOMarHuUTHbIE  KoJjiebaHusi. ['eHepaTop  HE3aTyXaroumx
OJEeKTPOMarHUTHBIE | ANEKTPOMArHUTHBIX KosleOaHUH. BBIHYKICHHBIE JIEKTPUUYECKHE KOJIeOaHuUsl.
xoseOanusa U BoHbI | [TepemenHblit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTHBHOE COIPOTUBIICHUSI IEPEMEHHOTO TOKA. 2
3akoH OMa aJ1s1 3IeKTPUYECKOil 11enu nepeMeHHoro Toka. PaboTa M MOIIHOCTh NEPEMEHHOT0 TOKa.
Tpanchopmaropsl. Toku BeicOKOHM YacToThI. [lonmydenue, nepeaava u pacrpeaeneHue dekTposHepruu. [IpodieMbr 2
sHeprocoOepexenus. Pemenue 3aaau.
DJIEKTPOMATHUTHBbIE BOJIHBI. DJIEKTPOMAarHUTHOE I0JI€ KaK OCOOBIA BHJI MaTe€pUU. DJIEKTPOMATHUTHBIE BOJIHBI. 4
Bubpatop I'epua. OTkpeIThIi KoneOaTenbHbI KOHTYp. M300perenue paano A. C. IlonoeiMm. [lonstue o
panuocss3u. Kocmuueckoe paouousiyyeHue.
IIpakTH4eckoe 3aHATHE: PELICHUE 3a7a4 2
IIpupona cBera. CKOpOCTh pacHpOCTPAaHEHHsI CBETA. 3aKOHBI OTPAKEHHsI W IperaomiieHHs cBera. [lomHoe 2
Tema 4.3. CeroBble | oTpaxeHue. JInnusbl. ['na3 kak ontuyeckas cucreMa. OntTudeckue npudopsl.
BOJIHBI IIpakTuyeckoe 3ansaTHe: «OnpeeneHue Moka3aTelis MPEeJTOMIICHUS CTEKIa» 2
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BosHoBbIe cBolicTBa cBeTa. MHTepdepenuns cBeta. KorepeHTHOCTH CBETOBBIX Jiyueil. MHTepdepeHus B TOHKUX
wieHkax. ITomocel paBHo#t Tonmmubl. Kosnbuna Hetorona. Mcnonb3oBanue nHTepdepeHIUN B HAyKe U TEXHHKE.
HMudpakuus cera. Jdudpaknus Ha menu B HapauiensHbix nydaX. Judpakumonnas pemrerka. Ilomsitue o
rojorpadun. ITonspusanus nonepeunsix BoiH. Ilomspusanus csera. [[BoiiHoe mydenpenomienue. [lonsgponspl.
Hucnepcus ceera.

Bunapl cnekrpoB. Crektpsl ucnyckanus. CrekTpsl moriomeHus Buapl usinydeHuit: YinbTpaduoseToBoe u
uH}pakpacHoe u3nyyeHus. PenrreHoBckue Jiyun. X nmpuposia u cBOicTBa

IIpakTHYeckoe 3aHsAATHE: pPEIlICHUE 3a/ay.
KonTponbnas paborta Ne6: «KoneOaHusi U BOJHBI, ONITUKA»

PA3JIEJ 5

3JIEMEHTbBI KBAHTOBOM ®U3UKHU

Tema 5.1. KBanToBasg
OIITHKA

OcHOBBI CHEUATbHOH TEOPHH OTHOCHTEJIBLHOCTH: HBapHMAaHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe.
[Toctynatsl DiiHmTelHa. [IpocTpaHcTBO M BpeMs crieliMaabHON TEOPUH OTHOCUTENBHOCTU. CBS3b MacChl U SHEPTUU
CcBOOOJHOM YacTUIlbl. DHEPTHUs MTOKOSI.

KBanToBas ontuka. Kantosas runoresa [Lnanka. ®otonsl. Baennuii porosnexrpuueckuit apdexr. BuyTpennuit
dororddekr. Tumbpl HOTOIIEMEHTOB. .

Hasnenne ceera. Ombitel [1.H. JleGeneBa. Xumuyeckoe NEHCTBHE CBETa, €ro NMpuUMeHeHue B Qortorpaduu u
HEKOTOPBIX TEXHOJIOTHYECKHX Mporieccax. [TonsTre o ¢porocunTese

IIpakTnyeckoe 3ansTue: PemieHne 3aqa4 Npy UCTIOIB30BAaHUH 3aKOHOB (POTOA((eKTa Ha OCHOBE KBAaHTOBBIX
IpEeCTaBICHUHN, BBIYUCICHUE SHEPTUH U UMITYJIbca (POTOHA.

Tema 5.2.
®duzmuka atoma u
aTOMHOTO sIApa

®uzuka aroma. PazButre B3IUIAI0B HA CTPOEHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTPax BOJOPOJA.
SAnepnas monens aroma. OnbIThl J. Pesepdopaa. Moaens aroma Bogopona o H. bopy.
. PainoakTUBHOCTH (€CTECTBEHHAsl, UCKYCCTBEHHAsl). 3aKOH PaJIi0OaKTUBHOrO pacnaja.

CTpOCHI/IC ATOMHOT'O s1pa. I[e(l)eKT MacCChbl, SHCPI'usd CBA3U U YCTOﬁqHBOCTB ATOMHBIX AOCP

HpaKTI/I‘IeCKOC 3aHATHEC: PCHICHUC 3aaa4.

Snepusle peakuuu. SAnepHbiit peakrop. LlenHas anepHas peakuus
[TonyuyeHue palMOaKTUBHBIX N30TONIOB M UX NPUMEHEHHE. brosornueckoe qeNCTBUE PaIMOAKTUBHBIX H3TYyYEHUHN.

IIpakTHYeckoe 3aHATHE: PELICHUE 33/1a4
KonTponbhast pabota Ne 7 «KBanroBas ¢huzuka»

JTA®PEPEHIIMPOBAHHDLIN 3AYET

MAKCHUMAJIBHAS aynutopHasi Harpy3ka no gucuuninge «®@usuka» (974)
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3. YCJIOBUS PEAJIM3ALIMU ITPOTPAMMBI YYEBHOM JUCITATLIMHBI

3.1. Jas peanm3zanmusi NPOrpaMMbl Y4eOHOH MUCUMIVIMHBI «DU3HKA» J0LKHBI ObITh
NpPeIyCMOTPEHbI CJleAy0IINe crelHaJIbHble OMeIleHNs :
Kabuner ecrecTBO3HaHMsl, OCHAIICHHBIN 000pY10BaHUEM:
— KOMIUIEKT y4eOHOU MeOenH,
— paboyee MecTO MpenoaaBaTesst (CTO, CTYJ)
— y4eOHO-MeTouYecKoe 0OecreueHHe.

B npouecce peanusanuu nporpaMmsl:

— Ha JIEKUUSAX HCIOJB3YIOTCS MHTEPAKTUBHBIE METONbI OOyUYeHHs: TUCKYCCHH, JICKIIUHU-
IpEe3eHTaLH;

— Ha CEMHUHAapCKUX 3aHATUAX: BBICTYIUIEHHE MaJbIX TpyHI ¢ JAOKJIaxamu, pedeparamy,
UH(POPMALIMOHHBIMH COOOLICHUSMU, TIPE3ECHTALIUSIMH,

— MpPaKTHYECKHE 3aHITUS MPOBOMATCS KaK B MHAWBUAYAIBHOW, TaK W TPyNIoBoi (opme
OpraHu3aly y4eOHON JeATeJIbHOCTU: pEUIeHHE CHUTyallui, 3a1ad, BBIIOJHEHUS
YIPaKHEHUH;

— CaMOCTOsATENbHAs pabdoTa 00YJaIONINXCS AKTHBU3UPYETCSI METOIAMH CaMO00Opa30BaHus U
dopmMaMu COTpyIHMYECTBA CTYJEHTOB B Ipolecce €€ BBIIOJHEHUS: MPOEKTHas
JeATeIIbHOCTh, HCCIIEIOBATENbCKast paboTa, MPOCMOTP M OOCYKIEHHE TEeMaTHYECKHX
BUJICO-POJIMKOB.

3.2. UudopmanuonHoe odecriedeHne 00yueHus
3.2.1. NeyaTtHble uspgaHusa:

1. ®dusuka: yuebHUK ana 11 Knacca obueobpasoBaTesibHbIX yYpeKAeHUA: 6a308BbI U
npodunbHbIn yposHu/ I.A.Makuwes, b.6.byxosues, H.H. CoTckuiA; noa peaaKkumen
B..Hukonaesa, H.A. NapdeHTbeBOM, M.: MNMpoceelierHmne, 2016 .

2. ®usumka: yuebHuk ansa 10 knacca obuleobpasoBaTesibHbIX yUpeskaeHni: 6a30BbIn K
npodunbHbIn yposHu/ IN.A.Makuwes, b.6.byxosues, H.H. CoTckuiA; noa peaakumei
B..Hukonaesa, H.A. NapdeHTbeBol, M.: MNMpoceelleHmne, 2016 .

3. PbimkeBuny A. H. ®dusuka. 3agadHuk. 10-11 knaccol (nocobue gns
obueobpasoBaTesibHbIX y4ebHbIX 3aBeaeHuin). — M.: lpoda, 2016 .

4. CrenaHoBa . H. C6bopHUK 3aaa4 no ¢umsuke: ans 10-11 knaccos 061e0bpa3oBaTebHbIX
yupexaeHuin. — M.: MNpoceeleHue, 2012 r.

5. WHTepHeT — pecypcsbl:

6./[mumpuesa B. @. ®uzuka nis npodeccuit U CenuaTbHOCTEH TEXHUYECKOTO MPOQUIIs:

yueOHUK /Ui 00pa3zoBaTenbHbIX yupexaeHuit CI10. — OUL] «Axkanemus» , 2018.

7. Imumpuesa B. @. ®duzuka ans npodeccuil ¥ crenuanbHOCTed TEXHUYECKOTro Mpoduiis.

Coopauk 3amad: y4eb. mocobue misa obpaszoBarenbHbix yupexaenuit CIIO. — OMUI]

«Axagemus» , 2018.

3.2.2. DneKTpOHHBbIE H31aHUS (3JIeKTPOHHbIE PeCypchl):
1. Cmenanosa I'H. ®usmuka. Yacte 1,2[DnexTpoHHbI pecypc]: yueOHuK mis 10 kmacca
obmreoOpazoBarenbHbix yupexaenui. /I H.CtenanoB, Mocksa: U3a. «Pycckoe crioBo»,
2013, Pexxum pocryna: (http://www.iprbookshop.ru/39116.html ) cBo6oaHBII.
2. Cmenanosa I''H. ®uzuka. Yacts 1,2 [DnexkTpoHHbIN pecypc]: yuebHuk ans 11 kmacca
obmeobpazoBatenbHbix yupexxaenuit / I.H.CremanoB — Mocksa :M3a. «Pycckoe cioBo,
2013, Pexxum noctyna: ( http://www.iprbookshop.ru/39708.html) cBoOoaHBiiA.



http://www.iprbookshop.ru/39116.html
http://www.iprbookshop.ru/39708.html

3. Casuenxo H.E. Pemenne 3amau no ¢usmke [DIEKTPOHHBIN pecypc]: yueOHoe mocobue,
/E.H.CaBuenko — MockBa: «Bpmmiimias 1mkona», 2011-Pexum  gocryma:  (
http://www.iprbookshop.ru/20271.html )cBoGoaHbII.

3.2.3. JlonoiHUTEIbHbIE HCTOYHUKH:

1. Oceneouux FO.C., Camotinenxo I[I.HU., Touununa T.H. Dusuka. MoaynbHbIl Kypc.
[Dnexktponnbiii  pecypc]:  Yuebnoe mocobwe gt CIIO/  10.C.Ocenemuuk,
[T.1.Camoiinenko. - MockBa: U3znarensctBo «kOpaiit», 2016- 526¢. - Pexxum moctyma:
(https://www.biblio-online.ru/book/42F1B9E2-26EF-4C90-B595-3668F62893B5)

2. Camotinenko I1L.U., Cepeees A.B. ®uzuka [Tekcr]: YueOHHUK TSl CPETHUX CHEITUATBHBIX
yueOnbIx 3aBenenuii./ N.I1.Camoitnenko A.B. Cepree, — Mocksa.: Axagemus, 2014.

IIpoune MCTOYHUKHU:
1. Tpogumosa T. HU., @upcos A. B. ®Pusnka s npodeccuit U CrEHUATBHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4YHOT0 npoduieii: Pemenus 3anay. — M., 2016.
2. @upcos A. B. Dusuka uis npodeccuii v crienuaabHOCTeH TEXHUYECKOTO U €CTECTBEHHO-
HAy4YyHOro mnpoduiiel: y4yeOHMK M7 O0Opa30BAaTENbHBIX YUYPEKACHUHA Cpeld. mpod.
obpaszoBanus / mox pexa. T. Y. Tpopumoroii. — M., 2017.

HNuTepHeT-pecypceb:

http://www.physics.ru OTkpbIThIH KouTeK: DH3KKa

www.fcior.edu.ru (®eaepaibHblii IEHTP HHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB).
www.window.edu.ru (EauHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM Pecypcam).
www.ru/book (DnexktporHas OUOIHOTEUHAS CHCTEMA).

wwwe.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypcebl MaTepHETa — DU3HKA).
www.school-collection.edu.ru  (Emunas xosutekuusi nupoBBIX 00pa30BaTEILHBIX
pecypcoB).

http://www.prosv.ru/ M3natensctBo «IIpocBenieHne»

www.n-t.ru/nl/fz  (HobGeneBckue naypeats o Gusuke).

www.nuclphys.sinp.msu.ru (Snepuast puzuka B Uatepuere).

O http://www.it-n.ru/ CeTtb TBOPYECKHUX yUHUTEINEH

ok wdE
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHHS YUYEBHOW JUCHUILIAHBI

B nponecce nzyuenust aucuuIuinabl « @U3KnKa» OpOBOJUTCS BXOJHON KOHTPOJIb 3HAHUH 00y4aromuXcsl, O3BOJISIOIUI BbIIBUTh OTHOLIEHUE K
MpEIMETY, HAIMYME 3HAHUW U YMEHUH 110 JaHHON JUCUHUIUIMHE, IPEICTABIECHUN O €€ POJIA B )KU3HEACITEIbHOCTU CIIEIUANUCTA. TEeKyIUi KOHTPOJIb U
OLIEHKA KAa4eCTBa OCBOEHUS JAUCLUIUIMHBI OCYLIECTBISAETCS B IpOLecCce MPOBEIEHHs MPAKTUUECKUX 3aHATHH U J1JaOOpaTOpHBIX paboT, TECTUPOBAHMUS,
(pPOHTATBLHOTO OIPOCa, @ TAK)KE BHIMOJIHEHHUS 00YYalOIMMHCS WHANBUYAIbHBIX 3aJ[aHUl, IPOEKTOB, HCClIeAoBaHu. 110 OKOHYAaHUIO U3yUeHHS Kypca
«DPu3nKn» MPOBOIUTHCS UTOroBas arrectalus B ¢opme sK3aMeHa. J[aHHBIE, MTOJlyuYeHHbIE B pe3yJbTaTe CPaBHUTEIBHOIO aHAJIN3a MPOBEIECHHOIO
KOHTPOJIS Ha BXOJIE W Ha BBIXOJE OOYYECHHMS, MO3BOJAT OIICHUTH CTEIEHb CaMOOIPEIEICHUsI O00Yy4aroIuXxcs, CTeleHb c(hOpMHUPOBAHHOCTH OOIIMX
KOMIIETEHTHOCTEM.

@opMBl U METOABI KOHTPOJS M OLEHKH pEe3yJbTaTOB OOY4YEHMsI MO3BOJSIOT  IPOBEPUTH y OOYyYaIOLUUXCS Pa3BUTHE JUYHOCTHBIX M
METaIpeIMETHBIX PE3yJIbTAaTOB, a TAKXKE C(HOPMUPOBAHHOCTh MPEIMETHBIX PE3YJIbTaTOB O0yUEHHUS.

st oOyvaromerocst nHBaMAa Wi odydaromerocsi ¢ OB3 ¢popma BXOAHOTO TEKYIIEro KOHTPOJIST YCTaHABIMBAETCS C YUYETOM WHIMBHLY AJTbHBIX
NCUXO(PU3NUECKUX 0COOCHHOCTEN (YCTHO, MMCbMEHHO Ha OymMare, MMCbMEHHO Ha KOMIbIOTEpe, B (popMe TecTupoBaHus U T.11.). [Ipu HeoOxoanumocTH
00y4aroImuMCsl IPEeIOCTABIISIETCS TOTIOTHUTEIBHOE BPeMs ISl TIOATOTOBKU OTBETA.

dopma NpoMeKyTOYHOM aTTeCTallMM YCTAaHABIMBAETCS C yUETOM MHIUBUAYAIBHBIX ICUX0(PU3MUECKUX OCOOCHHOCTEN 00yyJaroierocs MHBaIu1a
wm obydatomierocss ¢ OB3 (ycTHO, muchMeHHO Ha Oymare, MUCBMEHHO Ha KOMITbIOTEpe, B (opMe TectupoBaHus u T.1.). Ilpu HeoOxommmoctn
OCYILIECTBISETCS YBEIMYECHNE BPEMEHU Ha IIOATOTOBKY K IPOMEXYTOYHOW aTTECTallMU, a TAKXKE IPEIOCTABIIAETCS JIOIOJHUTEIBHOE BpeMs I
MOJITOTOBKH OTBETa B XOJI€ NMPOMEKYTOYHOM aTTecTanii. BO3MOXHO yCTaHOBIIEHHE WHIMBHUIYaJIbHBIX TPAPHUKOB MPOXOKIACHUS IPOMEKYTOUYHON

aTTcCTallu.

PesynbTaTnl 00y4yeHus
(JINYHOCTHBIE M MeTalpeIMeTHbIe)

Kpurtepun onenkn

D®opMbI U METOABI
KOHTPOJISI 1 OLEHKH

JIMYHOCTHBIE pe3yJabTaThbl

— YYBCTBO I'OPJIOCTH M YBAXKCHUS K UCTOPHH U | — IPOSABIIEHUE TPAXKAAHCTBEHHOCTH, IATPUOTU3MA; Hurepnperanuns
JOCTH)KEHHSIM OTE€YECTBEHHONW (DU3MYECKOH | — 3HaHHME HCTOPUHU CBOEH CTPaHBbI, TIOCTUKEHUN OTEUECTBEHHBIX YUEHBIX; pe3yJabTaTOB HAOIIOJCHUMN
HayKH; (PU3HYECKH IPAMOTHOE MOBENEHUE B | — COOIIOJEHHE MPABUI OE30IIACHOTO OOPAIEHHUS C IPUOOPAMHU U yCTPOHCTBAMU 3a JEeATEILHOCTRIO
npodeccuoHaNbHOM /1eATEeIbHOCTH U OBITY 00yHJaroImerocs B
npu oOpameHuu ¢ mpubopamMu  H mporecce OCBOCHUS
YCTPOUCTBAMM; o0OpazoBarenbHON
[IPOTrpaMMBI
— FOTOBHOCTB K ITPOJJOJDKEHUIO 00Pa30BAHUSA U | — NMPOSBICHUE aKTHBHOMN KU3HEHHOMN ITO3UIINH; Hureprnperanus

MOBBIICHUS KBaIU(UKALMK B H30paHHOM

— ACMOHCTpalunsa rOTOBHOCTH K CaMOCTOHTeHBHOﬁ, TBOp‘-ICCKOﬁ JACATCIIbHOCTH,

pe3yNbTaToOB HAOIIOICHUI




npodeccuOHATBLHON JesTeNbHOCTH U | — CO3HATEeIbHOE OTHOIICHHE K MTPOJOHKEHUIO 00pa30BaHus 3a JEeSTETbHOCTBIO
OOBEKTUBHOE OCO3HAHHE POJU (PUINYECKUX o0yuarorerocs B
KOMIIETEHIUH B 3TOM; nporecce OCBOCHMS
o0Opa3oBaTeNbHOMI
IPOTrpaMMBbl.
—  yYMEHUE  HCIONb30BaTh  JOCTHMIXKEHHS | — JEMOHCTpauus chOpMUPOBAHHOCTH MUPOBO33PEHHUSI, OTBEUAIOLIEr0 COBpeMeHHbIM | HTepnpeTalus
COBPEMEHHOM  ()M3UYECKOW  HAayKM U | pealusm; pe3ynbTaToOB HAOJIIOIEHUI
(Qu3MYECKMX TEXHONOTMA M TOBBILECHHS | — JEMOHCTpAIMsI UHTEepeca K TOCTHXKEHUSIM (PU3UYECKON HayKu 3a ACATCIIbHOCTBIO
COOCTBEHHOT'O HWHTCJUICKTYaJIbHOI'O PA3BUTHA 06yqam]_ueroc;l B
B BBIOpaHHOU po¢eCCHOHAIBHON nporecce OCBOEHHS
ACATCIBHOCTH, 00Opa3zoBaTebHON
IPOTPaMMBI
— YMEHHE CaMOCTOATEIbHO J00BIBATh HOBBIE | — JIEMOHCTpANHUS CIIOCOOHOCTH CaMOCTOSTENIbHO M00bIBaTh HOBBIC it ceOs | [logroroBka  pedeparos,
Juist ce0s1 PUBHYECKUE 3HAHUS, UCTIONB3YS A | (DU3MUECKHUE 3HAHUS; JIOKJIa/I0B, MCIIOJIb30BaHHE
5TOr0 JAOCTYIHBIC HCTOYHUKH HH(OpMALIH; — 3¢ exkTuBHBIN TONCK HEOOXOTUMON HHPOPMALINY; 3JIEKTPOHHBIX
— MCII0JIb30BaHMUE PA3JIMYHBIX MCTOYHUKOB HH(POPMALIUH, BKIIIOUYAs 3JIEKTPOHHBIE; UCTOYHUKOB.
— YMEHHE UCTIOb30BaTh Pa3IMYHbIe HCTOYHUKH HH(OPMAIMH JJIS1 TOCTHKCHHUS Habmronenue 3a HaBbIKaMU
MIOCTaBJIEHHOW LIeJH; paboTl B  II00ATBHBIX,
— COOJI0ZICHNE TEXHUKHU 0€30TTaCHOCTH, TUTHEHBI, PeCYypPCOCOEpEKeHMs, TPABOBBIX M | KOPIIOPATUBHBIX u
THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH. JOKaJbHBIX

MH(OPMAILIMOHHBIX CETAX.

— YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOIICHHS] B KOMaHJE MO PEIICHUIO
00X 3a7a4;

— IEMOHCTpAIUsl CIOCOOHOCTH BBICTPAUBATh B3aMMOOTHOIICHHS B KOMAH/IE;

— IEMOHCTpaIUs KOMMYHHKAaTUBHBIX CIIOCOOHOCTEH;

— YMEHHE BECTU JTUAJIOT, YUUTHIBAS MTO3UIUIO IPYTUX YYACTHUKOB JIESITEIBHOCTH;
— YMEHHE pemniaTh o01re 3a/1aqyu B KOMaH/IE;

HaGmonenne 3a  posbio
oOyuarolierocsi B IpyIiIe;
noptdonno

— YMEHHUE YIPABJIATh CBOEH IO3HABATEILHOM | — JEMOHCTPAINS CIIOCOOHOCTH CAMOCTOSITENIFHO YIIPABISATh CBOCH MO3HaBaTeNnbHOW | HTepnpeTamms
JACATEIIbHOCTBIO,  IPOBOJHUTL  CaAMOOICHKY | 1esTeIbHOCTHIO; pe3yNbTaToOB HAOIIOICHUI
YPOBHsl COOCTBEHHOTO HHTEJUIEKTYANBHOTO | — caMOaHAIH3 1 KOPPEKIIUS Pe3yIbTaTOB COOCTBEHHOU PaOOTHI; 3a IEATEIIEHOCTEIO
pa3sBHTHA, — YMEHHE OIICHUBATh CBOIO COOCTBEHHYIO NIESTEIbHOCTh, AaHAM3UPOBATh U JIENAaTh | 00YYaroMIerocs B
IIpaBHUJIBHEIC BBIBO/IBI. Iponecce OCBOCHUA
o0pa3oBaTeNnbHOI
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IPOrpaMMBI

MeTalnpeaAMEeTHbIC Pe3yJabTaThI.

—  WUCINOJIb30BAaHWE  PA3JIUYHBIX  BUJOB
MMO3HABATEJILHON JEATEIBLHOCTH ISl PEIICHUS
(bu3nuecKux 3ajad, MPUMEHEHUE OCHOBHBIX
METO/IOB MO3HAHUS (HAOIIOIEHNS, ONMCAHUS,
M3MEPEHHS, SKCIEPUMEHTA) IS H3y4YeHUS

— JEMOHCTpAalUsl CIOCOOHOCTEH K Yy4eOHO-HCCIIeOBATEIBCKOH W IMPOCKTHOM
JIeSITEIIbHOCTH;

—HCIIOJIb30BaHUE PA3JIMYHBIX METOAOB IO3HAHWS (HAOIIOJAEHUS,
W3MEPEHHUS, SKCIIEPUMEHTA) JIJIsl PEIICHUSI MPAKTUYECKUX 3a/1a4;

— UCTOJIb30BaHUE PA3TUYHBIX PECYPCOB AJIsl JOCTUKECHHSI IIOCTABICHHBIX LIEei

OIIMCaHMA,

JlabopaTopHo-
NPAKTHYECKHE  3aHATHSA,
CEeMHHABI, y4eOHo-
MPAKTUICCKHEC

KOH(EpeHIIUH, KOHKYPCHI,

Pa3IMYHBIX CTOPOH OKpPY’KaroIeH

JIEHCTBUTEIILHOCTH, OJIMMITHATBI

— HCII0JIb30BaHUE OCHOBHBIX | — JIEMOHCTpAalusi CIOCOOHOCTH CaMOCTOATEIBHO WCIONb30BaTh 3HaHUsA i | MIHTepnperanus

MHTEJUIEKTYalbHbIX OIEPaluii: IOCTAHOBKM | MOCTAaHOBKM y4eOHBIX 3a/1au; PE3yJILTATOB HAOIKOAECHNUI

3a1a4u, OPMYIMPOBAHMS TUIIOTES, AHAIM3A U | — JEMOHCTpAIMsl CIOCOOHOCTH CaMOCTOATEIbHO (OPMYIUPOBATH THIOTE3HI, | 32 JeATCIIbBHOCTBIO

CHHTC3a, CpaBHCHHA, 0000LIEHNS, | 0GOOIIEHNS, BHIBOIBI H3yUCHHS PA3INYHBIX CTOPOH (QU3MUECKUX 0OBEKTOB, SBICHMUI | 00ydaromerocs B

CHCTEMATH3allUH{,  BBIABICHUA INPUYUHHO- | i 1pOLECCOB; porecce OCBOCHUS

CIIE/ICTBEHHBIX ~ CBSI3EH, TMOMCKA AHAIOTOB, | _ yyeTh aHANW3MPOBATH H CHHTE3HPOBATH (PH3MUCCKYIO HHPOPMALIHIO; 00pa3oBaTebHON

(bopmynmpoBanus  BEIBONOB 1T M3YYEHHS | _ yyienye cHCTEMATH3MPOBATH U BbISBIAT IPHUMHHO-CIIEACTBEHHDIE CBS3H; POrPaMMBI

PasIMiHBIX CTOPOH ¢u3nueckux OOBEKTOB, — JeMOHCTpaIHs MHTepeca K Oy Iymmei mpodeccH:;

SIBJICHUH U IIPOLIECCOB, C KOTOPBIMU BO3HUKACT

HE00X0IUMOCTh CTaJIKUBATbCS B

npodeccuoHaIbHOM cdepe;

— YMCHHE T€HEPUPOBATh MIEU MU ONPEAEIATh | — yMEHHE IUIAaHWpPOBaHME COOCTBEHHOM JESITeNbHOCTH i JocTwkeHus | MHtepnperanus

CpeACTBa, HE00XOIUMBIE AJIS UX pe€anu3aluM; | IIOCTAaBJIEHHBIX IeJICH OpeaABUACHUS BO3MOXKHBIX pPE3yJIbTaTOB 3THX JIEHUCTBUIA, pe3ynabTaToB HaOIIOAECHUH
OpraHU3aly CAMOKOHTPOJISI M OLIEHKH MOJy4YEHHBIX PE3YyJIbTaTOB; 3a JIEATEITbHOCTBIO
— YMEHHE ONpeensTh pa3IHuHble CpeACTBa HEOOXOAMMBIE JUIs pelleHHs | oOydaromierocs B
MPAaKTHYECKUX 3a/1a4 rporecce OCBOCHUS

o0pa3oBaTenbHOI
IPOTPaMMBbI

17




—  yYMEHHE  WCIOIb30BaTh  pas3sIUYHbIE | — TPOBEACHHE CaMOCTOATENbHOrO Tmoucka ¢usmueckor uHpopmanuu ¢ | UaTepnperamnus
VCTOYHUKH Ul TIOJNy4eHUs (U3UYECKOM | HCIONB30BAHMEM  PA3MYHBIX  MCTOYHUKOB  (HAYYHO-TIONMYJIAPHBIX  M3JaHUi, | pe3yJbTaTOB HaOJIOACHUN
vH(pOPMALMH, OLIEHUBATH €€ IOCTOBEPHOCTD; | KOMIBIOTEPHBIX 023 JAHHEIX, pecypcoB MHTepHeTa); 3a JIESITEIIbHOCTHIO
— HCHOJBb30BAaHHWE KOMIIBIOTEPHBIX TEXHOJIOTHI Ui 00paboOTKM M Tepenayd | oOydarouierocs B
¢busnueckoil HHGpOpPMAINK U ee TPECTABICHUS B Pa3IMYHBIX hopMax; rporuecce OCBOEHHUS
— KpUTHYECKast OLIEHKa JOCTOBEPHOCTH (PU3NUECKOI MHPOPMALIMK, TOCTYIAIOMIEeH 13 | 00pa3oBaTeIbHON
pa3HbIX HICTOYHUKOB; IIPOTPaMMBbI
— YMEHHME aHAJM3UpPOBaTh M IPEACTABIATH | — JEMOHCTpAlUsl CIIOCOOHOCTHM CaMOCTOSITENIbHO JaBaTh OLEHKY cuTyauuu u | [logrotroBka pedepatos,
MH(OPMALMIO B PA3JIMYHBIX BUIAX; HAXOJWTh BBIXOJ U3 HEE; JOKIIa[0B, MCIOJIb30BAHIE
— YMEHHUE NpeCTaBIATh HH(OPMALIHIO B BUIE AOKIIaa, Ipe3eHTallu, pedepara; 3JIEKTPOHHBIX
VCTOYHMKOB.

Ha6JIIO,Z[CHI/Ie 34 HaBbIKaMH

—  yMeHHe  IyOJMYHO  TPEACTaBIATH
pe3ynbTaThl COOCTBEHHOTO HCCIICIOBAHUS,
BC€CTU JUCKYCCHUH, NOCTYIIHO W TapMOHHWYHO
coueTast coJiepyKaHue u ¢bopmbI
npeACTaBIsieMOi HHpOpMAINy;

— JACMOHCTpanus CIIOCOOHOCTH SICHO M TOYHO H3JIaraTb CBOU MBICJIM, JIOTHYCCKH
00OCHOBBIBATh CBOIO TOYKY 3pCHHA, BOCIPUHUMATL W AHAJIU3UPOBATH MHCHUA
CO6€CCI[HI/IKOB, IprU3HaBas npaBo APYTroro 4€jJI0BCKa Ha NHOC MHCHUC.

JlaGopaTopHo-

IIPAKTUYECKHE  3aHATHS,
CEMUHApBHI, yueOHo-
IIPaKTUYECKHE

KOH(EpeHIIUH, KOHKYPCHI,
OJIMMITHAJIBI

NPEAMETHDBIC PE3YJIbTAThbI

— c(hopMUPOBAaHHOCTH MIPEACTABICHUIN O POIIU
u Mecte (U3UKM B COBPEMEHHOW Hay4yHOMU
KapTUHE MHUpa; MOHMMaHUE (QUINYECKOU
CylmHOCTH HaOmronaeMblx BO Bcenennoit
SBJICHUM; TOHUMaHUE pPOIU (PU3UKU B
¢dbopmMupoBaHUU Kpyrosopa "
(GyHKIMOHATIBHOW IPaMOTHOCTH Y€JIOBEKa JUIs
pelIeHus MPaKTUUECKHX 3ajay;

— BIIAJICHUE OCHOBOIIOJIATAFOIIIUMU
buznuecKkuMu TIOHSATUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH W TEOPUSIMHU;
YBEPEHHOE I0JIb30BaHUE buznueckoi
TEPMHUHOJIOTUEW U CUMBOJIUKO;

B pe3ynbrare ocBOEHUS NUCHUIUIMHBI O0yYaroUuiics ymeer:

V1 - onuceiBaTh U OOBIACHATh (PU3NYECKUE SIBJICHUS U CBOWCTBA TeJ: ABMI)KEHHE
HEOECHBIX Tell U MCKYCCTBEHHBIX CITyTHUKOB 3€MJTH; CBOICTBA ra3oB, )KUIKOCTEH U
TBEPJBIX TeJI; 3JIEKTPOMArHUTHYIO UHIYKIHIO, pacrpocTpaHeHHe
AJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOICTBa CBETa; M3JIY4YEHHE U IOIJIOIICHHE
cBeTa aToMoM; (oTOdPPeKT;

V2 - nenaeT BHIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX IaHHBIX;

VY3- OpUBOAMT NpUMEpHI, IMOKA3bIBAIOIINE, YTO: HAOMIONEHUS U OSKCHEPUMEHT
SIBIISTFOTCSI. OCHOBOM ISl BBIIBUKCHUSI THIIOTE3 W TEOPHIA, TO3BOJISIOT IPOBEPHUTH
UCTUHHOCTh TEOPETUYECKHX BBIBOJAOB; (hu3nyeckas TEOpUs AaeT BO3MOXKHOCTb
OOBSICHATh W3BECTHBIC SIBJICHHUS TPHPOJBI M HAyYHBbIE (aKThl, IPEACKa3bIBaTh €IS
HEU3BECTHHIC SABIICHUS;
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-Bxoanoit KOHTPOJIb:
cobeceI0BaHUE;

-Tekymuii KOHTpOJIb: B
YCTHOW WJIM TMCbMEHHOU

dopme;

-[IPOCMOTpP U OOCYXJIeHUE
JIOKJIa10B, pedepaTos;

-lIpOBEpPKa U
MPE3EHTALNT;

OLICHKa




— BJIaICHUC OCHOBHBIMU METOJaMH HAY4YHOI'O

MO3HAHUS, WCIOJB3yEeMBIMU B  (PU3HUKE:
HabIo1eHue, OTHCaHue, u3MepeHue,
AKCIIEPUMEHT;

- yMeHuss oOpalaTeiBaThb  PE3yJIbTATHI
U3MepeHuil, OOHapyKWBaTh 3aBUCHUMOCTH
MEXIy buznueckumMu BEJTMYMHAMU,

OOBICHATH MOJIYUCHHBIC PE3YJIbTAThI U ACJIATh
BbIBOJbI,

—  c(hOpMUPOBAHHOCTH
busnueckue 3a1auu;

— Cc(OpPMUPOBAHHOCTh YMCHHS MPUMEHSTH
MOJly4eHHbIE  3HAHUS I OOBSICHEHUS
YCJIOBHH MPOTEKaHUs (PU3NYECKUX SIBJICHUUN B
NpUpPOJEe W Uil HPUHATUSA IPAKTHUYECKUX
pELICHH B TIOBCEIHEBHOM KHU3HU;

yMEHUs  pelarhb

c(OPMUPOBAHHOCTh COOCTBEHHOW MO3UINH
[0 OTHOILEHHIO K (U3MUECcCKOi nHpopManuy,
ITOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Y4- npuBOoIUT MpPUMEPHI MPAKTHYECKOTO HCIOJIB30BAHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH U AJIEKTPOJIMHAMUKY B SHEPTETUKE; PA3IUYHBIX
BHJIOB AJIEKTPOMATrHUTHBIX U3JIyYEHUH JJI Pa3BUTHS PAaguo U TEIEKOMMYHUKALIHM,
KBaHTOBOH (PM3UKHU B CO3AHUU SACPHOI SHEPTETUKH, JIa3€POB;

V'5- BoCIpUHUMAET U Ha OCHOBE MOJYYEHHBIX 3HAHUWA CaMOCTOSITEJIBHO OL[EHUBAET
nHpopmanuo, coaepxkairyrocs B coobmenusx CMU, HWHrepHere, HaydyHO-
MONYJISIPHBIX CTAThSIX

Y6-npuMeHsIeT MOTy4YCHHbBIE 3HAHUS IS pelieHus (PU3NIeCKuX 3314,
VY7-onpenenser xapakrep GU3MIECKOTo Mpolecca mo rpaduky, tadnuie, popmyie;
V8 - m3mepATh psaa GU3NYSCKUX BEIWYUH, MPEACTABIISS PE3yJIbTaThl H3MEPEHUN C
Y4E€TOM UX HOTPEIIHOCTEN;

VY9 - ucrionb3yer NpUOOPETEHHBIC 3HAHUS U YMCHHS B IPAKTHYECKOHN JCSITEILHOCTH
Y TIOBCETHEBHOM KHU3HU: -1l oOecriedeHnss Oe30MacHOCTH KU3HEACSITEIbHOCTH B
MPOLIECCE HCIIOJIb30BAHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX JIIEKTPOIPHUOOPOB,
CPEICTB paguo- U TEJIECKOMMYHUKAIIMOHHOW CBSI3U; -OLICHKU BIIMSIHHS HA OPTaHU3M
YeJIOBEKA U JAPYTHe OPraHU3Mbl 3arpsi3HEHHS OKPY>KAIOIICH Cpe/ibl; pallMOHATLHOTO
MIPUPOIONOIB30BaAHUS U 3aLIUThI OKPYKArOUIEH Cpe/ibl

B pesynbrare ocBOCHUS AUCIUIUIMHBI 00YYaIONIUICS 3HACT:

31 - cMblcn NOHSATHIA: (PU3MUYECKOE SBICHUE, THIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMO/ICIICTBHE, 3JIEKTPO- MAarHUTHOE M0JIE, BOJIHA, (DOTOH, aTOM, aTOMHOE SI/IpO,
HMOHU3UPYIOLME U3ITy4YeHHUs], INIaHEeTa, 3Be3/1a, TajlakThKa, Beenennas;

32 - cmbIchn (UBUYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUjia, UMITYJIbC,
paboTa, MexaHUYEeCKas HEPTUs, BHYTPEHHSSI dHEPrus, aOCONOTHAs TeMIepaTypa,
CpenHsisi KHHETHYeCKass OJHEpPrusi YacTUIl BEIIECTBA, KOJIMYECTBO TEIUIOTHI,
3JI€MEHTAPHBIN FIEKTPUUECKUIN 3apsT;

33 — cMbIch PU3NUECKHX 3aKOHOB KJIACCUUECKOW MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXpAHEHUsl SHEPruM, HMMIYJbCa U BJICKTPUUYECKOIrO 3apsiia, TEPMOJMHAMHUKH,
ANEKTPOMAarHuTHOM MHAYKIMH, (oTodddeKTa;

34 — BKJIaJl pOCCUICKUX U 3apyOEKHBIX YUCHBIX, OKa3aBIINX HanOOJbIIee BIUSHUE
Ha pa3BUTHE PU3UKH.

-IPOCMOTP U OLICHKA
OTYETOB 110 JIAOOPATOPHBIM
pabotam

-Py6exHbIil KOHTPOIIB:
IHCbMEHHAs! KOHTPOJIbHAS
pabora (1o Temam),

-KOMOMHHPOBAaHHBII
orpoc

-UITOrOBBII  KOHTPOJIL —
9K3aMeH
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