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Pabouas nporpamma yueOHON TUCHUIUTHMHBI «DPu3nKa (yriryOJIeHHBIN YPOBEHB)»
pazpabotrana B cootBercTBUM ¢ TpeboBanusiMu PI'OC CIIO mo cnenuasbHOCTH
15.02.09 «AnaUTUBHBIE TEXHOJIOTUM», YTBEPKAECHHOTO MPHUKA30M MMHUCTEPCTBA
oOpa3zoBanust u Hayku P® ot 22.12.2015 r., Nel506, ®I'OC cpennero oOiero
00pa3oBaHusl, yTBEPKACHHOTO pUKa3oM MuHucrepcTBa 00pa3zoBanus u Hayku PO ot
17.05.2012 Ne 413 w mpumepHO¥ mporpaMMoi o0I1eo0pa3oBaTeILHON yUeOHOU
muciiuinabl «Du3ukay s mpodeCCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIlHM,
pekoMeH0BaHHbIX DeliepanbHbIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YUPEXKICHUEM
«DenepanbHblii UHCTUTYT pa3BuTus oOpazoBanus» (PI'AY «DUPO») B kauectBe
OPUMEpPHBIX  MPOrpaMMbl  JUIS  peajHu3alid  OCHOBHOM  mpo¢ecCHOHaTBHOU
obOpazoBarenpbHOM mporpammbel CIIO Ha 0a3e OCHOBHOTO OO0IIEro oOpa3oBaHUS C
MoJIydyeHueM cpenaero ooiero oopazoBanus (IIporokon Ne 3 ot 21 wmronsa 2015 r.
Peructpammonnsiit Homep penensuu 377 ot 23 uronsg 2015 r. @AY «DUPOy») (c
M3MEHCHHMAMH U JonoJIHeHUs MU oT 25.05.2017 r.).

Pa3pabotunk: JlunpkoBa K.C. — mpenojaBarens BbICHIEH KBAIU(PUKALMOHHOM
kateropuu @unuana CI'TY umenu ['arapuna I0.A. B r. [leTpoBcke
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1. MACIIOPT PABOYEM MIPOT'PAMMBbI YYEBHOM JUCLUILINHBI
OY /.10 ®u3unka (yriy0JieHHbIH YPOBEHbD)

1.1.O61aCcTh IPUMEHEHHS IPOTPAMMBbI

Pabouas nporpamma yuyeOHON IUCHUIUIMHBI «Pu3nka (yriryOJIeHHBIN YPOBEHB)
SIBIISIETCSL YaCThIO MPOTPAMMBI TTOJTOTOBKU CIICIIMATMCTOB CPEIHETO 3BEHa (fayee —
[ITICC3) B cootBercTBHM ¢ PI'OC CIIO mo cneruansHocty 15.02.09 «AnautuBHbIC
TEXHOJIOT T

1.2. MecTo y4yeOHoM qucuuiuiudbl B cTpykrype IIIICC3
VYueOnass gucuumiuHa «®Dusuka (yriyOneHHBIH ypOBEHB)» BXOAUT B
obmeoOpazoBarenbubIil uk [ITICC3.

1.3. Llesu n TpeOoBaHMS K Pe3yJbTATAM OCBOECHUS TUCUMILINHBI

Conepxanue mporpamMmbl  yueOHOM auciuruinHbl «®Duszmka (yriayOJaeHHBIH
YPOBEHB)» HapPaBJIE€HO Ha JOCTHXKEHUE CIIETYIONIMX 1IeJIeH:

— OCBOCHHE 3HaHHUI 0 PyHIAMEHTAIBHBIX (PU3UUYECKUX 3aKOHAX W MPUHITUIMAX,
JeKalMX B OCHOBE COBPEMEHHOHN (PH3MYEeCKOW KapTHUHBI MHUpaA; HauOoJee BaKHBIX
OTKPBITHSIX B 00MacTé (DM3HMKH, OKAa3aBIIMX OMPEICISIONICe BIMSHUE HA Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTHH; METO/IaX HAYYHOTO TTO3HAHUSI IPUPOIBI;

— OBJIQJICHUE YMEHHSIMU MPOBOJAUTH HAOIIOJEHUS, TUIAHUPOBATh U BBIMOJIHATH
AKCIIEPUMEHTHI, BBIJIBUTATh THIOTE3bl U CTPOUTH MOJIENH, MPUMEHSTH MOJTyYEHHBIC
3HAHUS 10 PU3KKE 151 0OBSICHEHUST Pa3HOOOPA3HBIX (PU3UYECKUX SBIICHUN U CBOWCTB
BEUIECTB; IPAKTUYECKOTO HCMHOJIb30BAaHUS (PU3MYECKUX 3HAHUM; OLECHUBATh
JTOCTOBEPHOCTH €CTECTBEHHOHAYYHON MH(POPMAIIH;

— pa3BHUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM B mpoliecce MPUOOPETeHUsT 3HAHMM W yMEHH 1o (Qusuke ¢
WCIIOJIb30BAaHMEM  PA3MYHbIX HCTOYHMKOB HWH(GOpPMAlMd U  COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHI;

— BOCIUTaHHE YOEKJECHHOCTH B BO3MOYKHOCTH IMO3HAHUSI 3aKOHOB MPHUPOIBL;
UCIIOJIb30BAaHUsl  JIOCTMKEHUM (U3MKM Ha Onaro pas3BUTHUS ~ UYEJIOBEUYECKOM
UUBWIN3AIMM; HEOOXOAMMOCTH COTPYJHMYECTBA B IPOLECCE COBMECTHOTO
BBITIOJTHEHMs 33714, YBAXUTEIHHOTO OTHONICHUS K MHEHHUIO OIIMOHEHTa TpHU
o0CyX/1IeHUH TPOOJIEM €CTECTBEHHOHAYYHOTO COJIEPKAHUs; TOTOBHOCTH K MOPAJIbHO-
ATUYECKOH OIICHKE UCTIOIB30BaHUS HAYUHBIX JOCTHKEHHUH, YyBCTBA OTBETCTBEHHOCTH
3a 3alIUATY OKPYKAKOLIEW Cpelibl;

— WCTOJB30BaHHWE TMPUOOPETEHHBIX 3HAHWUM W YMEHHA JUIsl  PEIICHUS
MPaKTUUECKHX 3a/1a4 MOBCEAHEBHOM KU3HU, 0OecTieueHUs 0€30MacHOCTUCOOCTBEHHOM
’KU3HU, PALlMOHAIILHOTO MPUPOAONOIB30BaHUS U OXPaHbl OKPY KaIoLIEH Cpeibl.

YcBoenue conepxkanus yueOnou quctumuinabl OY /.10 @usuka (yriyOieHHbIH
YPOBEHB) 00€CTIEUNBAET TOCTUKEHUE CTYACHTaMU CIIEIYIOIIUX PE3yJIbTaTOB!

JINYHOCTHBIX:

— YYBCTBO FOPJIOCTH M YBKEHUS K UCTOPUU U JOCTHKEHHSIM OT€UECTBEHHOU



¢usnveckoil Hayku; (QU3MYECKH TpaMOTHOE IOBEACHHE B MPO(ecCHOHAIbHON
AESITeIbHOCTH U OBITY IpHU 00pallieHuH ¢ puOopaMu U yCTPOICTBaMH;

— TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMsI U MOBBIIICHUS KBaTU(PUKALUU B
M30paHHON MPO(ECCHOHANBHONW NEATENIFHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
(bU3NIEeCKUX KOMIIETCHIIUH B 3TOM;

— yMEHHE HCIOJB30BaTh JIOCTIKEHUS COBPEMEHHOM (PHU3MYECKOW HAyKH U
bu3MYECKUX TEXHOJOTHM Ui TIOBBIMICHUS COOCTBEHHOTO WHTEJIEKTYaTbHOTO
pa3BUTHS B BEIOpAHHOW NIPO(HECCUOHATBEHON A TENbHOCTH;

— YMEHHE CaMOCTOSITENIbHO J0ObIBaTh HOBBIC IS ceOst (hM3MYecKre 3HaHuS,
MCTIONB3YS AJISl 3TOTO AOCTYITHBIE UCTOYHUKN MH(POPMALINY;

— yMEHHE BBICTpanBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMaHE IO
pelIeHHIo OOIIHX 3a/1a4;

— yYMEHHE YIpaBIATh CBOCH IIO3HABATENBHOW JESTEIBHOCTHIO, IMPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

— UCHOJB30BAHWE PA3JIUYHBIX BHUJOB II03HABATEIFHOU JESATEIBHOCTH IS
peumieHuss (pU3MUECKUX 3a1ady, TMPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMUS
(HaOuro/IeHNsI, ONMCAHMS, M3MEpPEHHs, IKCIEPUMEHTa) IS H3yUeHHs Pa3InYHbIX
CTOPOH OKPYXKAaIOLIEH I€MCTBUTEIBHOCTH;

— HCIIOJIb30BAaHHWE OCHOBHBIX WHTEJUICKTYaJIbHBIX OIEpalyii: MOCTaHOBKU
3amaun, (popMyIHpOBaHUS TUIIOTE3, aHAW3a W CHUHTE3a, CpaBHEHHUA, 0000IIeHUS,
CHUCTEMAaTHU3allH, BBISBICHUS MPUYNHHO-CIICICTBEHHBIX CBS3€H, MOUCKA aHAJOTOB,
(dbopMyIHpOBaHUS BBIBOIOB JUIS H3YUCHUS PA3IHYHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SBJIGHUH U TPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTb CTaJKUBATHCA B
npodeccuoHanbHOM cdepe;

— yMeHHe TeHepupOBaTh WU U OMPEICISITh CPEICTBA, HEOOXOAUMBIE IS UX
pean3aium;

— YMEHHUE HCIIOJIb30BaTh PA3IMYHbIe UCTOYHUKH JUI MONyYeHHS (PU3HUECKOn
nH(pOpMallH, OLIEHUBATh €€ I0CTOBEPHOCTD;

— yMEHHE aHAIU3UPOBATH U MPEACTABIATH HHPOPMAIIHIO B pa3INYHBIX BUIAX;

— yMeHHe MyOJIrYHO MPEeICTaBIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIEOBAHMUS,
BECTH JIUCKYCCHH, IOCTYMHO ¥ TapMOHHYHO CcOYeTas CoOJAepKaHUE U (OPMEI
MpeACTaBIsieMOi HHpOopMaInu;

npeaMeTHbIX:

—  cOopMHUPOBAHHOCTH MPECTABICHUI O POJIM U MeCTE (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTUHE MHpA; TOHUMaHHE (U3MYECKOW CYIIHOCTH HAOIIOMaeMBIX BO
Bcenennoit siBienuii, ponu pusuku B GOpMUPOBAHUH KPYro30pa ¥ (HYHKIIMOHATEHOMN
IPaMOTHOCTH YEJIOBEKA /IS PEIICHHS MPAKTHUECKUX 3a]1a4;

— BIAJCHHE OCHOBOIIOJTATAIOITIMH (bU3UIECKUMU MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU W TCOPUSIMHU;, YBEPEHHOE MCIIOIb30BaHUE (PU3HMICCKOM
TEPMUHOJIOTHH ¥ CHMBOJIUKH;

— BIAJCHHE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIMH B
¢busnKe: HaOIIOICEHNEM, OITUCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;



— yMmeHuss  oOpabaThiBaTh  pe3yJabTaTbl  W3MEPEHUH, 0o0Hapy>KUBaTh
3aBUCUMOCTh MEXIY (U3NYECKMMH BEJIMYMHAMH, OOBSCHATH MOJYYCHHBIC
pe3yIbTaThl U JeNaTh BHIBOJIBL;

— ¢(hopMHUPOBAHHOCTH YMEHHMSI peliaTh (pU3NUecKue 3a1auu;

— c(OpPMHPOBAHHOCTL YMEHMS TPUMCHATh TMOJNYYCHHBIC 3HAHUSA  JUIS
OObsICHEHHS  YCIIOBHM  TpoOTeKaHuss  (U3MYECKUX  SIBIEHUH B  MPHPOJE,
npodeccuoHanbHOM cdepe W Ui  TOPUHATUS TNPAKTUYECKUX  PEIICHUH B
MIOBCEIHEBHOM KU3HH;

— c(OpPMHPOBAHHOCTb COOCTBEHHOW IMO3UIMH IO OTHOIICHUIO K (pU3UUecKoil
uH(pOpMaInH, TTOTYyYaeMON U3 Pa3HbIX UICTOYHHUKOB.

B pe3ynbTaTe 0cBOEHUS AUCHUIUIMHBI 00YYAIOIINNCS T0JKEH 3HATD.

— 3aKOHbBI, KOTOPbIM MOJYUHSAETCS NPUPOJHBIE  SBJICHUS,  BEIMYUHBI,
KOTOPBIMU ONMCHIBAIOTCS CBOMCTBAa M TMOBEJICHUS BEIIECTBA U MOJISA, (PU3HUYECKOE
ABJICHHE, TUIIOTE3a, 3aKOH, TEOPHSs, BEIECTBO, B3AUMOJEHCTBUE, FIEKTPOMATHUTHOE
1oJie, BOJHA, (POTOH, aTOMHOE PO, aTOM, HPOHU3UPYIOUIME M3JTy4YEHHUs, IJIaHETa,
3B€3/1a, COJIHEYHAs! CUCTEMA, TAJIAKTHKA, BCEJICHHAS;

B pe3ynbrare 0cBOSHUS JUCHUILTMHBI 00YYarOIIHICs TOIKEH YMeTh:

— pemaTh 3aJa4d MCHOJbB3Yys H3y4YECHHBIC 3aKOHBI, ONEPUPOBATH E€IWHHUIIAMU
u3MepeHus GU3NYECKUX BEJINYMH;

— HAaBBIKAMHU CAMOCTOSITEIBHOTO MPUOOPETEHHUs] 3HAHUM C HMCIOJIb30BAHHEM
MHTEpHEeTa, Y4eOHOM M cHpaBOYyHOM JuTeparypbl. PabGortate ¢ ¢Qusnueckum
000pyI0BaHUEM.

1.4.  KoJau4ecTBO 4aCOB HA OCBOEHUE NPOTrPAMMBbI JHCIUILIUHBI
MaxkcumanpHOU yueOHOM Harpy3ku oOyuatomierocst 194 gaca, B ToM uucie:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 184 yvaca;
IPOMEXYTOUHAasl aTTecTalus 8 4yacos;

KOHCYJIbTAIIMH 2 Yaca.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOH JUCHUMJIAHBI

2.1. O0bem y4eOHOI IMCUMILIMHBI U BUIbI Y4eOHOI padoThl

. Oo6bem
Bua yueOHoi padboThI 4ACOB
O0bem 00pa3oBaTe/IbHOM MPOTrPAMMBI 194

B TOM YHUCJIC:

TEOpPETUUYECKOE OOyUeHHE 100

MMPAaKTHYCCKUC 3aHATHA, B TOM YHCIIC B q)opMe Hp&KTH‘IGCKOfI

MOATOTOBKH o8
71ab0opaTOpHBIE 3aHATHUS 26
camocCTosITeNIbHas paboTa 0
KOHCYJIbTall1 4

IMPOMCIKYTOYHAA aTTCCTALIHA B (1)0pM€ OK3aMCHa 6




2.2. TemaTu4ecKkuii IVIaH U copepxkaHue yueOHo 1ucuuiInabl OY .10 @usuka (yriy0JeHHbIi yPOBEHb)

Mexanuku Herorona

ITepssiii 3akoH HetoToHa. Cuita. Macca. Ummysnibc. BTopoii 3akoH
Herorona. OCHOBHO# 3aKOH KJIaCCUUECKOW AMHAMUKH. TpeTuii 3aKoH
Hrrotona.

3aKOoH BCEMUPHOTO TAroTeHus. ['paButannonHoe nojue. Cumna
Tsokectu. Bec. Cioco6s1 u3mepenust Mmacchl Ten. CHITBI B MEXaHUKE.

U TIpeIMETHBIE KOMIIETCHIINY B
cootBetcTBUM ¢ PI'OC
cpenHero oo1ero oopa3oBaHus,
YTBEPIKIACHHOTO TTPHKA30M
MunucTtepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413

HaumenoBanme Conep:kanue y4ye0OHOro MaTepuasa, JadopaTopHbie padoTbl U O0bém Koabl komnereHuuii, Y4ebHO-
pa3/iesioB U TeM NpaKTH4YeCKHe 3aHATHS, CAMOCTONATEIbHASI pa00oTa 00y4aloIIuXCcsl, | 4YacoB (GopMHPOBAHUIO KOTOPbIX MeToAn4YecKoe
KypcoBasi paboTa (IpoeKT) crnocodcTByer olecrieuenue
3JIeMeHT NPOrpamMMbl
1 2 3 4 5)
Beenenne Coaepsxanue y4e0HOro Mmarepuajia 2 JInuHoOCTHIE, METALIPEMETHBIE 1-10
®dusnka — (yHIaMeHTalbHas HayKa O IPUpPOJE. U TIpeIMETHBIC KOMITETCHIINU B
EcTtecTBeHHOHAYUYHBI METOJ1 TO3HAHUS, €T0 BO3MOXXHOCTH U coorsercTBUM ¢ PI'OC
I'paHMIIbI IPUMEHUMOCTH. DKCIIEPUMEHT M TEOpHs B IIpoLiecce cpeliHero o01ero oopa3oBaHusl,
MO3HaHUs Npuposl. MoaenupoBanue pU3NUECKUX SBICHUN U YTBEPKACHHOTO IIPUKA30M
npoueccoB. Ponb skcriepumMeHTa v TEOPUM B MpoIiecce MO3HAHUS MunucrepcTBa 00Opa3oBaHUs U
npupoabl. dusndeckas BennuuHa. llorpemnoctu nsmepenui Hayku P® ot 17.05.2012
¢busznueckux BenuynH. Guznyeckue 3aKoHbL. [ paHUIlbI Ne 413
NPUMEHUMOCTH (PU3NIEeCKHUX 3aKOoHOB. [loHATHE O hM3HUIECcKOi
KapTuHe Mupa. 3HaueHue pusuku npu ocBoenuu npodeccuii CI10 u
cnenuainbHocteit CI10.
Pasgea 1. Mexanuka 30
Tema 1.1. Coaepsxanue y4e0HOro Marepuajia 4 JInuHOCTBIE, METanIpEeAMETHBIE 1-10
Kunematuka Mexanndeckoe nemxenue. [lepememenne. [Iyts. CkopocTs. U TIpeIMETHBIE KOMITETEHIIUHU B
PaBHOMEpHOE NPAMOIUHENHOE IBUKEHUE. Y CKOPEHUE. cootBeTcTBUU ¢ PI'OC
PaBHONEepeMeHHOE MPSAMOIMHENHOE IBUKEHHE. cpeaHero obuiero o0pa3oBaHus,
CBobOoaHoe nasenue. /Ipuxenue Tena, OpoIIeHHOro MO YIJIOM K YTBEP)KJICHHOTO MPUKA30M
rOpu30HTY. PaBHOMEpHOE JBUKEHHE MO OKPY’KHOCTH. MunucTepcTBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413
Tema 1.2. 3akoHbI Conep:xxanue y4eOHOro MmaTepuasa 4 JluuHocThIE, METaTIpeIMETHBIC 1-10




Tema 1.3. 3akoHbI Conep:xaHue yueOHOro MaTepuaJa. 4 JlnuHocThIE, METaNIpeAMETHBIC 1-10
COXpaHeHMs B 3aKoH coXpaHEeHHs UMITyJibca. PeakTnBHOE nBroKeHHE. PaboTa cubl. U IIPEeIMETHBIE KOMIIETEHLIUU B
MeXaHUKe Pa6ota noreHunanbHbIX cuil. MomHocTs. DHeprus. Kunernyeckas coorBercTBuu ¢ PI'OC
sHeprus. [loTeHunanbHast sHEprus. 3aKOH COXPaHEHUS! MEXaHUUECKON cpelHero oo1iero oopa3oBaHus,
sHepruu. [IpuMeHeHne 3aKOHOB COXpPaHEHUSI. YTBEPKJICHHOT'O MPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
IIpakTHyeckoe 3aHsiTHE, B TOM YHCJIe B GopMe NPAKTHYECKOH 10 JlnunocTtoie, MeTanpeAMETHBIC 1-10
NMOAr0TOBKH Y IIPEIMETHBIE KOMIIETEHILINY B
3aBUCHUMOCTh TPAEKTOPUH OT BHIOOPA CUCTEMBI OTCUETA. cootBercTBUU ¢ DI'OC
Buabl MexaHU4eCKOTO JBUKEHUS. cpelHero oo1iero oopa3oBaHus,
3aBUCUMOCTb YCKOPEHHS TeJla OT €r0 MacChl M CUJIbL, AeHCTBYIOLIEH YTBEPKAECHHOI'O IPUKA30M
Ha Teno. CroxeHue cuil. PaBeHCTBO U MPOTUBOINOJIOKHOCTh MunuctepcTBa 00pa3oBaHUs U
HaIpaBJICHUs CHJI ICUCTBUS U MPOTUBOACHCTBUS. 3aBUCUMOCTD CHJIbI Hayku P® ot 17.05.2012
yOPYTOCTH OT JehopMaluu. Ne 413
Cunbl TpeHHUsL.
JlabopaTopHoe 3aHsiTHE 8 JInunocTble, MeTanpeAMETHBIE 1-10
HccnenoBanue ABM>KEHUS TeJa MOJ1 I€WCTBUEM MOCTOSIHHON CHJIBI. Y TIPEIMETHBIC KOMIIETCHIINH B
N3yuenune 3akoHa coxpaHeHus umiysbca. CoxpaHeHue cootBercTBUU ¢ PI'OC
MEXaHUYECKOM HEPIruu Npy JBUKEHUU TeNa MO JEHCTBUEM CUIT cpelHero oo1ero oopa3oBaHusl,
TSKECTH U ynpyroctu. CpaBHEHHUE paOOThI CUITBI C UK3MEHEHUEM YTBEPKACHHOTO IIPUKA30M
KMHETUYECKOM SHepruu tena.lI3yuenue 3akoHOB COXpaHEHUs Ha MuHuctepcTBa 00pa3oBaHus U
pUMepe yaapa mapoB U 0aJUTMCTHYECKOTO MasiTHUKA. Hayku PO ot 17.05.2012
N3yuenne 0coOEHHOCTEM CUIThI TPEHHUS (CKOIBKEHUS). Ne 413
Paznen 2. OcHOBBI MOJIeKY/ISIPHOI GU3UKU U TEPMOAUHAMUKH 34 JluyHOCTBIE, METAITPEIMETHBIE
Tema 2.1. OcnoBbl | Coaepxxanue y4eOHOTo 1 IPEAMCTHBIC KOMIICTCHINN 1-10
MOJIEKYJISIPHO- MarTepuaJa. B cooTeTcTBHM ¢ PI'OC
KHHETHYeCKOU OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH. cpezHero obuero
TEOpHH. Pasmepsl 1 Macca MOJIEKYJT 1 aTOMOB. bpOyHOBCKOE JIBUKEHUE. 00pa3soBaHHsI, yTBEPIKACHHOTO
4 npuka3oM MunHucrepcTa

HpeabHbI ra3.

Juddyzus. Cuisl U SHEPTUs MEKMOJIEKYJIIPHOTO B3aUMOAECHCTBHSL.
CtpoeHne ra3000pa3HbIX, KUJIKUX U TBepAbIX Ted. CKOpocTH
JBUKEHMSI MOJIEKYJI M X U3MEPEHHUE.

Wneaneubiii ra3. J[aBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-
KMHETUYECKOW TeopuM ra3oB. TemmnepaTypa u ee uaMepeHue. I'a3oBbie
3aKOHBI. AOCOJIIOTHBIN HYJIb TeMIepaTypbl. TepMoguHaMIuecKast
LIKaJla TEMIEPATyphl. Y paBHEHHE COCTOSTHUS MJI€aIbHOIO rasa.
MomnsipHast razoBas TOCTOSIHHASL.

oOpa3oBaHus 1 Hayku PO ot
17.05.2012 Ne 413




Tema 2.2. Conep:xaHue y4eOHOro MaTepuaJia JIMYHOCTBIE, METANPEIMETHBIE 1-10
OcHOBBI OCHOBHBIC TIOHSTHUS U OTIpe/ieNicHUsl. BHYTpEHHSS SHEPTUS CUCTEMBI. Y TIpeIMETHBIC KOMITETCHIINU B
TePMOAHHAMHUKH BnyTtpenuss sneprus uaeanpHoro raza. Pabora u rermiora kak GopmsI 4 coorBercTBuu ¢ PI'OC
nepenadu SHepruu. TermioeMKoCTb. Y IelbHasl TEII0OEMKOCTb. cpeaHero oomero oopa3oBaHus,
YpaBHeHue TerioBoro 6ananca. [lepsoe YTBEPHKICHHOTO MTPUKA30M
HaYaio TepMOIUHAMUKH. A radaTHbIN nmpouecc. [IpuHmmn neicrus MunucTepcTBa 00pa3oBaHus U
teroBoi MammHbl. KIIJI rernoBoro asurarens. Bropoe Hagano Hayku P® ot 17.05.2012
TEpMOJNHAMUKH. TepMoIuHaMUYecKast IIIKajia TeMIIeparTyp. Ne 413
XonoaunbHable MamuHbl. TeroBblie nBurateni. OxpaHa mpupo/Ibl.
Tema 2.3. Conep:xanue y4eOHOro MaTepuaJa. JIMYHOCTBIE, METANIPEIMETHBIE 1-10
CBoiicTBa mapos. Hcnapenue u konaeHcamys. HachleHHbIi map 1 ero CBOMCTBa. 4 U TIpeIMETHBIC KOMITETCHIINU B
AOGcoIoTHas 1 OTHOCUTEIbHAS BJIAXKHOCTH BO3yxa. Todka poCHI. cootBercTBuH ¢ PI'OC
Kunenue. 3aBUCHMOCTb TEMIIEPATYPbI KUIICHHUS OT JIaBJICHHUSL. cpeaHero oomero oopa3oBaHus,
[eperpeTblit map U €ro UCIOJIb30BaHUE B TEXHUKE. YTBEPXKICHHOTO MTPUKA30M
Tema 24. Conep:xkaHue y4eGHOT0 MaTepHaJa. 4 MunuctepcTBa 00pa3oBaHHs U 1-10
CBoiicTBa XapakTepucTUKa XKUAKOT0 COCTOsIHUA BenlecTBa. [loBepXHOCTD- Hayku PO ot 17.05.2012
JKUAKOCTEq HBIU CJIOW KUJKOCTH. DHEPTHUs IOBEPXHOCTHOTO CJI0s1. SIBIICHMSI Ha Ne 413
IpaHHMIIE )KUAKOCTH C TBEPAbIM TeIOM. KanusuispHbie sIBICHUS.
Tema 2.5. Conep:kanue y4edGHOro MaTepuaJa. 4 JIMYHOCTBIE, METATIPEAMETHBIE 1-10
CaoiicTBa XapakTeprCcTHKa TBEPJIOr0 COCTOSIHUS BELIECTBA. Y IPyTue U TIPEJIMETHBIC KOMITCTCHIIUU B
TBEPABIX TeJl. CBOICTBA TBEP/AbIX Tell. 3akoH ['yka. MexaHnveckue CBOMCTBA coorsercTBuH ¢ PI'OC
TBEPABIX Tell. TermIoBoe pacupeHue TBEPIbIX T U HKHUIKOCTEH. CpeiHero oomero oopa3oBaHus,
[1naBneHne 1 KPUCTAIUTU3AIIHSL. YTBEPXKICHHOTO MTPHUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku PO ot 17.05.2012
Ne 413
JIaGopaTopHoe 3ansTHe. JINYHOCTEIE, METANIPEAMETHBIE 1-10
M3mepenue BIaKHOCTH BO3/IyXa. U TIPEIMETHBIE KOMITETCHIIUH B
M3mepeHne NoBEpXHOCTHOTO HATSHKEHUS )KUJIKOCTH. 4 coorBercTBun ¢ PI'OC
Habmonenue npouecca kpuctamiuzanuu M3yduenue nedhopmaiiuu cpenHero ooiero oopa3oBaHus,
pacTsHKeHHS. YTBEPXKICHHOTO MTPUKA30M
M3y4yeHune TemnoBOro pacimpeHus TBEPAbIX TEl. MuHucrepcTBa 00pa3oBaHus U
N3yuenne ocOOEHHOCTEN TEIIOBOrO PACIIMPEHNS BOBI. Hayku PO ot 17.05.2012
Ne 413
IMpakTHyeckoe 3aHsITHE, B TOM YHcje B popMe MPAKTHIECKOM 10 JInaHOCTBIE, METATIPEIMETHBIE 1-10

MOATrOTOBKH
JIBukeHre OpOyHOBCKUX YaCTHUIL.

Juddysus.

Y IIPEeIMETHBIE KOMIETEHIUU B
cootBercTBUU ¢ PT'OC
cpenHero oo1ero oopa3oBaHusl,




N3menenue naBieHus raza c “3MEHEHHEM TEMIIEpaTyphl pU
MMOCTOSIHHOM 00BeMe.

N3otrepMuueckuii 1 ©1300apHBIN MTPOIIECCHI.

V3MeHeHre BHYTPSHHEW YHEPTHH TEJ IIPU COBEPILICHUU PAOOTHI.
Mopenu TeIUIOBBIX ABUTATEIIEH.

Kunenue Boapl Ipy MOHMKEHHOM JaBJICHUU.

IIcuxpomeTp u Turpomerp.

SIBneHuUs MOBEPXHOCTHOIO HATSKEHUSI U CMAYMBaHUS.
Kpucramnel, amopdHbIe BelecTBa, )KUIKOKPUCTALTHICCKHAE TETa.

YTBEP>KJIEHHOTO IIPUKA30M
MunucTepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413

Pa3nesn. 3. DiieKTpoAMHAMHKA. 34
Tema. 3.1. Conep:xanue yueOHOro MmaTepuaJa. JlnunocTtoie, MeTanpeAMETHBIC 1-10
DJIeKTpUYecKoe DNeKTprUYeCcKHe 3apsiibl. 3aKOH COXPAHEHUS 3apsiaa. 3aKOH Y TIPEIMETHBIC KOMITCTCHIINH B
noJie. Kyinona. Dnektpudeckoe mose. Hamps»KeHHOCTh 3JIEKTPUYECKOTO 4 coorBercTBUM ¢ PI'OC
niostst. [Ipunnun cynep-no3uiuu nosieid. Padota cun CpemHero o01Iero oopa3oBaHusl,
anekTpocratudeckoro mnous. [Torenmuan. PasHocTs MoTeHIIMANIOB. YTBEPKACHHOTO TIPUKA30M
DKBUMOTEHIMATLHBIC TTOBEPXHOCTH. CBSI3b MEXKTy HAMPSKECHHOCTHIO MunuctepcTBa 00pa3oBaHUs U
1 Pa3HOCTBIO MMOTEHIIUAJIOB YJICKTPUUECKOTO MOJIs. JIUIIEKTpUKH B Hayku P® ot 17.05.2012
aneKTpudeckoMm noe. Iomapusanus ausnekTpukos. [IpoBoaHMKH B Ne 413
anekrpudeckoM noie. Konaencaropel. CoeiMHeHNE KOHEHCATOPOB B
Oarapero. DHeprus 3apspKeHHOT0 KOHIEHCaTopa. DHEePTus
AIIEKTPHYECKOTO TIOJIS.
Tema 3.2. Conep:xanue yueOHOro MmaTepuaJjia. 4 JlnuHocThIe, MEeTanpeIMEeTHBIE 1-10
3aKOHBI MOCTOSTHHOIO| Y CJIOBHS, HEOOXOJUMbIE JJI1 BOSHUKHOBEHUS U MOIeP KaHUS U TIPEJIMETHBIE KOMIIETEHIINU B
TOKA. AAEKTpUYecKoro Toka. Cuiia ToKa M TNIOTHOCTh TOKa. 3akoH OMa Jijist cootBeTcTBUU ¢ DI'OC
yuactka nenu 6e3 3J1C. 3aBUCUMOCTB 3JIEKTPUIECKOTO cpeaHero obuiero o0pa3oBaHus,
COIPOTHBIICHUS OT MaTepuala, JUTHHBI U TUTOIIAIN TIOTIEPEYHOTO YTBEPKIACHHOTO TTPUKA30M
CeUeHUs MMPOBOIHUKA. 3aBUCUMOCTD YJIEKTPUUECKOTO COMPOTHUBICHUS MunuctepcTBa 00pa3oBaHUs U
MIPOBO/IHUKOB OT TEMIEPATyphl. DIEKTPOIBUKYIIAS CHJIa UCTOYHUKA Hayku PO ot 17.05.2012
ToKa. 3akoH OMa 11 noaHou nenu. CoeAMHEHHE MPOBOIHUKOB. Ne 413
CoenMHeHne HCTOYHUKOB 3JIEKTPUUECKOM SHEPruM B OaTapero. 3aKoH
Jxoyns—IJlenna. Pabota 1 MOIIHOCTD IEKTPUUECKOTO TOKA.
TernmoBoe ecTBHUE TOKA.
Tema 3.3. Conep:xanue y4eGHOro MaTepuaJia. 4 JIMYHOCTBIE, METAITPEIMETHBIC 1-10

DJIeKTPUYECKH A TOK
B IOJIyIIPOBOTHUKAX

CobcTBeHHast MPOBOAUMOCTD MOJTYTIPOBOTHUKOB.
[TomynpoBOIHUKOBBIE TPHUOOPHI.

U TIpeIMETHBIC KOMIICTCHIINY B
cootBercTBUU ¢ PI'OC
CpemHero oo01ero oopa3oBaHusl,
YTBEPKIACHHOTO MTPUKA30M
MunncrepcTBa 00pa3oBaHUS U
Hayku PO ot 17.05.2012




Ne 413

Nzyuenne 3akona OMa A1 yyacTKa [enH, MOCIeI0BaTeILHOTO U
napajuieIbHOTO COSTUHEHUS IPOBOTHUKOB. M3yuenne 3akona Oma
JUIS IOTHOM 1ienu. V3ydeHue siBiIeHus 2IeKTPOMarHUTHON WHYKITHH.
Omnpenenenue kKodhGUIHEHTA MTOAE3HOTO EUCTBUS dIEKTPUUECKOTO
qaitauka. OrnpeeseHre TeMrepaTypbl HUTH JaMIIbl HAKATUBAHUS.
Ompenenenne I/1C v BHyTPEHHETO COMMPOTUBIICHHS HCTOYHHKA
HaIPSDKCHUS.

U TIpeIMETHBIC KOMIICTCHIINY B
cootBetrcTBUU ¢ PI'OC
CcpemHero o01ero oopa3oBaHusl,
YTBEPKACHHOTO MTPUKA30M
MunucTepcTBa 00pPa30BAHUS H
Hayku PO ot 17.05.2012
Ne 413

Tema 3.4. Maruutnoe| Coaep:xanue y4eOHOIro MaTepuaJia. JlnuHocThle, MeTanpeAMETHBIC 1-10
noJjie BekTop uHAyKIIMK MarHUTHOTO 1OJs. [[eficTBE MarHUTHOTO TOJIS Ha 4 U TIPEeIMETHbIC KOMIIETEHIIUU B
NPSAMOJIMHEHHBIN TPOBOJAHUK C TOKOM. 3aKOH AMIiepa. cootBercTBUU ¢ DI'OC
BsanMmoneiictBue TokoB. MaruuTtasli otok. Padora o cpemHero o01Iero oopa3oBaHusl,
MepeMEeLISHUIO MPOBOJHUKA C TOKOM B MAarHUTHOM T1oJie. JleficTBue YTBEPKACHHOTO TPUKA30M
MarHMTHOI'O NOJIS Ha ABWKYyLMiics 3apan. Cuna JlopeHua. MunuctepcTBa 00pa3oBaHus U
OmnpeneneHue yIeapHOTO 3apsaaa. Y CKOPUTEIH 3apsSKEHHBIX YaCTHII. Hayku P® ot 17.05.2012
Ne 413
Tema 3.5. Conep:xanue y4eOHOro MaTepuaJa. 4 JlnunocTole, MeTanpeAMETHBIC 1-10
DaeKTpoMarHuTHasi | DJIEKTpOMAarHUTHas MHAYKIKsA. BuxpeBoe aineKTpudeckoe moie. U TIPeIMETHBIE KOMIIETEHIIUU B
HHIYKIUS. CaMouHayKLHs. DHEPrys MarHUTHOTO MOJIS. cootBercTBUU ¢ PI'OC
CpemHero o01Iero oopa3oBaHusl,
YTBEP)KJICHHOTO MPUKA30M
MunuctepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413
IIpakTHYecKkoe 3aHsITHE, B TOM YHCJe B (popMe NPAKTHIECKOT 10 JlnuHocThIe, MeTanpeAMETHBIC 1-10
NOAITOTOBKH U TIpeIMETHBIC KOMIIETEHIIUU B
BsaumoneiictBue 3apskeHHbIX Tell. [[pOBOJHUKY B 27IEKTPUYECKOM coorBercTBUM ¢ PI'OC
noJie. J{uanekTpuku B anekTpudyeckoM nose. Konnencaropst. cpenHero ooiero oopa3oBaHus,
TemnoBoe neiicTBre snnekTpuueckoro Toka. CoocTBeHHAS U YTBEPKJICHHOT'O IIPUKAa30M
MIpUMECHAast TPOBOIUMOCTH TTOITYTIPOBOAHHUKOB. MunuctepcTBa 00pa3oBaHUs U
ITonynpoBonHukoBbii nnoa. Tpansucrop. OnelT Opcrena. Hayku PO ot 17.05.2012
B3aumonelicTBue NpoBOIHUKOB ¢ TOKaMH. OTKIIOHEHHE Ne 413
ANEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM. DIIEKTPOIBUTATENb.
DNeKTPON3MEPUTENHHBIE TPHOOPHI. DIEKTPOMArHUTHASI WHIYKIIHS.
OmneiTel @apanes. 3asucumocts IIC caMOMHIYKIMK OT CKOPOCTH
W3MEHEHHUS CHJTBI TOKA U HHTyKTUBHOCTH TIPOBOTHHKA.
Pabota snexrporeneparopa. TpanchopmaTop.
JlabopaTopHoe 3aHsiTHE 4 JInuHoCThIE, METAaIPEIMETHBIE 1-10




Pa3zgea 4. Koied0anusa v BOJIHEIL.

28

Tema 4.1.
Mexannyeckue
KoJIe0aHus

Conep:xanue y4eOHOr0 3aHSITHS.

KonebarenpHoe nemwxkenue. ['apmonnyeckue konebanus. CBOOOIHBIC
MeXaHHYecKue KoneOanus. JINHeHHbIe MEXaHUYECKUE KOIeOaTeIbHbIC
cuctemsl. [IpeBpaliienre sHeprur IpU  KoJie0aTeIbHOM JBH)KCHHUU.
CBoOOHBIC 3aTyXAIOMIHE MEXaHUIECKUE KOJIeOaHMsI.

Tema 4.2 Ynpyrue
BOJIHBI

Coaepixanue y4eO0HOro 3aHATHSA.

ITonepeuHsle U MPOAOJIBbHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI.
YpaBHeHHe II0CKOM Oerymieit Bonubl. HTEpdepeHIrs BOIH.
ITonsarue o qudpakuu BoJIH. 3BYKOBbIE BOJIHBI. YIIBTPa3BYK U €ro
IIPUMEHEHHUE.

Tema 4.3 Duexrtpo-
MATHUTHDIE
KoJIeOaHus

Conep:xanue y4eOHOT0 3aHSATHS.

CB0OOIHBIC 3TIEKTPOMAarHUTHEIE KosieOanus. [IpeBpaienue SHepruy B
KoJe0aTeIbHOM KOHTYpe. 3aTyXarollue 2IeKTPOMarHuTHbIC
KoJjiebanus. ['eHepaTop He3aTyXaroluX JIEKTPOMArHUTHBIX
kosneOanuii. BeiHykaeHHsle anexTpudeckue konedanus. [lepemeHHbIN
TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE U MHHAYKTUBHOE
CONPOTUBIICHUS IEPEMEHHOT0 TOKa. 3aK0H OMa /1151 311eKTPUUYECKOI
LENH IIEPEMEHHOT0 TOKa. PaboTa 1 MOIITHOCTH MEPEMEHHOT0 TOKA.
I'enepatopsl Toka. Tpancdopmatopsl. TOKH BEICOKON YaCTOTHI.
[Tonyuenue, nepenaya u pacupeneneHue JIEKTPOIHEPTUH.

JInaHOCTBIC, METAaNpEAMETHBIE
U TIPeIMETHBIC KOMIICTCHIINY B
cootBeTcTBUH ¢ DI'OC
cpemHero oo01Iero oopa3oBaHusl,
YTBEPKACHHOTO ITPUKA30M
MunucTepcTBa 00pa30BaHMS U
Hayku PO ot 17.05.2012
Ne 413

1-10

1-10

1-10

Tema 4.4 Duerpo-

MAardHMTHbIC BOJIHBI.

Conep:xanue y4eOHOIro 3aHATHS.

DIEKTPOMAarHUTHOE TOJIe KaK 0COOBIN BU MATCPHH.
DnexTpoMarHuTHbIe BOJIHBL. Bubparop ['epria. OTKpbITHII
KoJiebaTesbHbIN KOHTYp. M300perenue panno A. C. [TomoBsim.
[TonsiTre o pagnocssi3u. [IpuMeHeHne 3eKTPOMarHUTHBIX BOJIH.

.HI/I‘IHOCTBIG, MeTaHpeﬂMeTHBIC
Y IIpEIMETHbIE KOMIIETEHIINH B
cootBetcTBUH ¢ PI'OC
cpenHero ooiero oopa3oBaHusl,
YTBEPXKIAECHHOTO IIPUKA30M

IIpakTHYeckoe 3aHATHE, B TOM YHCJI€e B (popMe NPAKTHYECKOH
MOAr0OTOBKH.

CBoOoaHbBIC U BBIHYK/ICHHBIE MEXaHUYECKUE KOJICOaHMSI.

Pezonanc. OGpa3oBanue 1 pacpoCTPaHEHUE YIPYTHUX BOJIH.

YacroTa konebaHuii U BhIcOTa TOHA 3ByKa. CBOOOIHBIE
AJIEKTPOMAarHuTHBIEC Kojebanus. OcuuiorpaMma epeMeHHOTO TOKa.
Konpnencarop B 1ienu nepeMeHHoro Toka. Kartyiika HHIyKTUBHOCTH B
[IeY IEPEMEHHOT0 TOKa. Pe30HaHC B OCIeA0BaTEIbHOM ETH
MepeMeHHOro Toka. M3myuenue u npueM 3J1eKTPOMarHUTHBIX BOJIH.
PannocBsi3b.

10

MunuctepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413

1-10

1-10

JlabopaTopHoe 3aHsATHE.
N3ydenue 3aBUCUMOCTH Mepro/ia KoJeOaHui HUTSHOTO (WIn
MPY>KUHHOT'0) MasiTHUKA OT JJIMHBI HUTH (MJTK MacChl TPy3a).

1-10




I/IHIIYKTI/IBHBIC N €EMKOCTHOC COIMPOTHUBIICHUSA B LCIIH IICPEMCHHOI'O
TOKa.

Pasznen 5 OnTuka 22 JIndHOCTBIC, METAaNPEAMETHBIE 1-10
U NpeIMETHBIC KOMITETEHLIUU B
Tema 5.1 Coaepixanue y4eO0HOro 3aHATHSA. coorBercTBHH ¢ DTOC
IIpupona cBera CKOpOCTB pacrpoCTpaHEHHsI CBETA. 3AKOHBI OTPAXKEHUS U IIPEIIOM- 4 cpeHero oGuero o6pa3oBaHus,
neHus ceerta. [lonnoe oTpakenue. JInn3bl. 1183 Kak onTU4ecKkas YTBEPIKIECHHOT'O IIPUKA30M
cucrema. OnTuueckue npuoopsl. MHUHHCTEpCTBa 0OGPA30BAHUS 1
Hayku P® ot 17.05.2012
Ne 413
Tema 5.2 Boammoseie | Comepixxanue yueOHOr0 3aHSITHA. JInyHOCTBIE, METaNIPEAMETHBIE 1-10
CBOJiCTBA cBeTa Wntepdepennus ceera. KorepeHTHOCTh CBETOBBIX JIyUeil. U TIPeIMETHBIE KOMIIETEHIIUY B
WuTepdepennys B TOHKHUX IUIeHKaX. [10710CH paBHOM TOJIINUHBL. 4 cootBerctBuu ¢ PI'OC
Konbua Hetotona. Micnionb3oBanue uHTepdepeHnu B HayKe U cpenHero ooiiero oopa3oBaHus,
texHuke. udpaxuus cera. J{udpaxius Halenu B napajjiesibHbIX YTBEPKACHHOIO IPUKA30M
ayvax. Jludpakunonnas pemerka. I[lonstue o rosnorpaduu. MunuctepcTBa 00pa3oBaHUs U
[onapuzanus nonepeunsix BoiH. [longpuzanus ceera. [[BoitHoe Hayku PO ot 17.05.2012
nyqenpenomienue. [lonspounsl. Jlucnepcust cBera. Buasl ciekTpos. Ne 413
Crextpbl uctyckanust. CHeKTpbI MOTJIOMICHUs. Y IbTpaduoieToBoe 1
uHpakpacHoe uznyueHus. PenrrenoBckue jiyuu. Vx npupona u
CBOMCTBA.
IIpakTHyeckoe 3aHsiTHE, B TOM YHCJIe B GopMe NPAKTHYECKOH 6 JInuHOCTBIE, METanIpEeAMETHBIE 1-10
NOATOTOBKH. Y TIPEJIMETHBIE KOMIIETEHLIUY B
3aKOHBI OTPAXKEHUS U TIPEIIOMIICHUS CBETA. cootBeTcTBUU ¢ DI'OC
[TonHOE BHYTpEHHEE OTpa’kEeHUE. cpeaHero obuiero o0pa3oBaHus,
OnTrueckue mpuOOpBHI. YTBEPKACHHOT'O TPUKA30M
WnTepdepennus caera. MunucTepcTBa 00pa3zoBaHus U
Hudpakuus ceera. Hayku P® ot 17.05.2012
[Tonapuzanus cera. Ne 413
[TonydeHue criekTpa ¢ TOMOIIBIO TPU3MBI.
[Tonydenue criekTpa ¢ MOMOILBIO AUPPAKIIMOHHOMN pPELIETKH.
CnekTpocKoIL.
JlabopaTopHoe 3aHsATHE. 8 JInunOCTBIE, METALIPEIMETHBIE 1-10

N3yyenne n3o0paxeHus IpeIMETOB B TOHKOM JIMH3E.
W3ydenue natepdepeHn u Tudpakium cBeTa.
I'pamynpoBKa CIEKTPOCKOIIA U OIIPEAEIICHUE NJINHBI BOJIHBI
CIEKTPaJIbHBIX JIUHUM.

nu HpC}IMeTHBIe KOMIICTCHIINH B
cootBeTcTBrHHU ¢ PI'OC
cpenHero ooiero oopa3oBaHus,
YTBEPKIAECHHOTO IIPUKA30M
MuHuctepcTBa 00pa3oBaHus U




Hayku PO ot 17.05.2012

pa3Butue Bcenennoii

Hama 3Be3nHas cucrema — I'anaktuka. [[pyrue
raigakTuku. beckoneunocts Beenennoi. IToHaTHE O KOCMOJIOTHH.

Y IIPEeIMETHBIE KOMIETEHIUHU B
cootBercTBUU ¢ PT'OC

Ne 413
Pa3nen 6. Ji1eMeHThI KBAHTOBOI PU3NKHN 18 JInyHOCTBIE, METaNIPEAMETHBIE 1-10
Tema 6.1. KantoBasn | Coaeps;kanue yueOHOro marepuaJja. 1 IIPEIMETHBIE KOMIIETCHIIH B
ONTHKA KBanToBas rumnoresa Ilmanka. ®oronsl. Buemmmnit 4 coorBercTBUM ¢ PI'OC
doroanexkrpuaeckuit 3pdext. Buyrpenuuit porosrddext. Tumbl cpelHero oomero oopa3oBaHus,
(bOTO3J'IeMeHTOB. YTBECPKIACHHOTO IPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku PO ot 17.05.2012
Ne 413
Tema 6.2. Pu3uka Conep:xanue y4eOHOT0 3aHATHS. JInyHOCTBIE, METaNIPEAMETHBIE 1-10
aToma Pa3BuTHe B3rMIA10B Ha CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B U TIPEeIMETHBIC KOMIIETEHIIUU B
aTOMHBIX CIIEKTpax Bojopoja. AnepHas Moseiab aroma. OnbIThI . 4 cootBeTcTBUU ¢ PI'OC
Pesepdopna. Mogens atoma Bogopozaa no H. bopy. KsantoBeie CpeaHero o01Iero oopa3oBaHusl,
reHepaTopBhl. YTBEPKICHHOTO MPUKA30M
MunuctepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
No 413
Tema 6.3 ®uzuka Conep:xanue y4eOHOro MaTepuaJa. JlnuHocThIe, METanIpeIMETHRIC 1-10
aTOMHOIO siApAa. EcTecTBeHHas painoaKTUBHOCTb. 3aKOH paJHOaKTUBHOIO pac- U TIpeIMETHBIE KOMIIETCHIIUU B
naja. CriocoObl HAOMIOACHUS U PETUCTPAIIUH 3apsDKEHHBIX YaCTHII. cootBetrcTBUU ¢ DI'OC
D¢ dexr BaBunoa —Yepenkopa. Ctpoenne atomMHoro sijapa. Jedekr 4 cpenHero ooiiero oopa3oBaHus,
MacChl, HEPTUsl CBA3U U YCTOMYMBOCTh aTOMHBIX siiep. SiepHbie YTBEPKICHHOTO MPUKA30M
peakimu. VickyccTBeHHast paioaKTUBHOCTD. JleeHne TsHKEIbIX sep. MunuctepcTBa 00pa3oBaHUs U
Ilennas spepHas peakuus. YnpasisieMas LenHas peakuus. S nepHsiii Hayku PO ot 17.05.2012
peakTop. [lonyueHue paoaKTUBHBIX U30TOIIOB U UX IPUMEHEHHE. Ne 413
buonornyeckoe AeiicTBUE paIHOAKTUBHBIX U3ITyYECHHMN.
DneMeHTapHbIC YaCTHUIIbI.
IIpakTHYeckoe 3aHsITHE, B TOM YHCJe B (popMe NPAKTUYECKOM 6
NMOAr0OTOBKH.
dotorddexT. JInnelyaTbie CHEKTPHI Pa3TUYHBIX BEIIECTB.
W3nyuenue nazepa (KBaHTOBOTO reHeparopa). CueTyuk
MOHU3UPYIOMINX U3TYyUYEHUH.
Panen 7. IBosonust Beesiennoit 16 1-10
Tema 7.1 Crpoenne u| Conep:xanue y4eOHOro marepuaa. 4 JInuHOCTHIE, METATTPEIMETHBIE




Pacmmpsrowmascs Beenennas. Monens ropsiueit BeeneHHOM.
CrpoeHnue u npoucxoxacHue I'anakTuk.

cpenHero oo1ero oopa3oBaHus,
YTBEP)KJICHHOTO MPUKA30M
MunucrepcTBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413

Tema 7.2 Conep:kanue yueOHOro marepuaJa. 6 JlnunocTole, MeTanpeAMETHBIC 1-10
DBoJIIONMSI 3BE3I. Tepmosinepuslii cuuTes. [IpodiieMa TepMosiIepHO SHEPTETHKY. Y TIPEIMETHBIC KOMITCTCHIINH B
I'mnoresa Oneprus ConHua u 3Be3/1. JBoJironus 3Be31. [Ipoucxoxaenue cootBercTBrUU ¢ PI'OC
MPOMCXOKICHUS CoJIHEeYHOH CUCTEMBI. cpemHero oo01Iero oopa3oBaHusl,
Cos1HeYHOH CHCTEMBI. YTBEPKICHHOT'O IPUKA30M
MuHuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
No 413
IIpakTHYecKkoe 3aHsITHE, B TOM YHCJe B (popMe NPAKTHIECKOT 6 JlnuHocThIe, MeTanpeIMETHBIC 1-10
MOATOTOBKH. Y TIPEIMETHBIC KOMITCTCHIINH B
Conneunas cuctema (Mojenb). @oTorpaduu MIaHET, CeTaHHBIC C cootBercTBUU ¢ PI'OC
kocMmuueckux 30H710B. Kaprta JIyns! u mianet. CTpoeHue v HBOJTIOIUS CpemHero o01Iero oopa3oBaHus,
Bcenennoti. YTBEPKACHHOTO TIPUKA30M
MuHuctepcTBa 00pa3oBaHus 1
Hayku P® ot 17.05.2012
No 413
I[IpomMe:xxyTouHas aTTecTanus B (popMe IK3aMeHa 6
KoncyabTanuu 4
Bcero 194




3. YCJOBHUSA PEAJIM3ALIAA PABOUYEM IMTPOIPAMMBI

3.1 .Tpe6oBanus K MHUHUMAJIbHOMY MaTepUaIbHO-TEXHUYECKOMY
o0ecreyeHH 0 00y4YeHHsI MO TUCUMILTIMHE

Peanmuzanust  pabGodeit  mporpaMMbl  y4eOHOW  JUCHUIUIUHBI «Pusznka
(yrinyOJieHHBIH ypOBEHB)» TpeOyeT HaIu4us yaeOHOro kabuHera (hU3uKH.

ObopynoBanue y4eOHOro KabuHera:

MynbTUMEIUiHBIA KOMIUIEKC. KOMIOBIOTEP HMMEET HNOCTYNl B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pAa30BaTENbHYI0  CpElly  OpraHM3alud, K  3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMaM, BBIXOJ B TIJ00anbHYl0 ceTb VIHTEpHET, OcCHalleH
JUUEH3HUOHHBIM IPOrPAMMHBIM 00ECIICYEHUEM.

PabGouee Mecto mnpemnonaBaTens, paboune Mecta oOydarommuxcs (25 wecr),
KOMIUIEKT y4eOHO-METOANYECKONH MOKyMEHTalluu, Habop omntuka — 3 MIT.; HaOop
ANIEKTPOJAMHAMUKA — 3 MIT.; Ha0op oanekrpudyectBa — 3 mT. [Ipubopsl
JEMOHCTPALlMOHHBIE: aMIIEPMETP AEMOHCTPAUMOHHBIA (1U(dpOBOil); TpaHchopmaTop
yHUBEpCaIbHbIA. KoMmIblOTepHas U3MEpUTENbHAs CHCTEMA:  KOMIIBIOTEPHBIN
U3MEPUTEINIbHBIN 0JI0K; 1aTYiK 00bEMa ra3a. Mojenu: MoJieNnb ABUTaTelsl BHyTPEHHETO
CrOpaHus; MOJENb JJIEKTPOMArHUTHOTO  pejie  JAEMOHCTPAallMOHHAs; MOJEIb
PaBHOMEPHOTO JBWKEHUS; MOJIEJIb KUHETUYECKOW Teopuu razos. OdopyaoBaHue s
paboThl C D3NEKTPOHHBIMU KOMIIOHEHTaMHU (MOHTaXHO- pPEMOHTHasi YCTaHOBKa
"Maructp 1[20-UKM-A" 300x300mMm; 220B; 371€KTpOHHBIM KOHCTPYKTOP «3HATOK.
MastHuk snekTpocratuyeckuil. Tabmuua neMoHCTpauvoHHas «MHOXUTENU U
npuctaBku C1». YueOHble BUICODUIBMBI.

3.2 .MudpopmannoHHoe odecrieueHue 00yueHust
3.2.1. IleyaTHbIe U DJIEKTPOHHbIE U3IaAHUS

OcHoBHbIE yueOHbIe U3IaHUS:

1. JImutpuea B.®D. ®uzuka nis npodeccuil U CrenuarTbHOCTEH TEXHUYECKOTO
npouiist: y4eOHHK IS CTYACHTOB VUPEKICHUN CpelHero mnpoecCuoHAIbHOTO
obpazoBanus, — M., 2020. — 448 c.

2. Camoitnenko IL.WM. EctectBo3nanue. ®Pusmka: y4eOHHK IS CTYJACHTOB
YUpeKIAECHUHN cpeiHero npodeccuoHaibHoro oopazosanus, — M., 2020. — 336 c.

3. Amutpuera B.®., BacunwseB JI.M. ®usuka nisa npodeccuit u crnenuanibHOCTEH
TEXHUYECKOTO MPOUIs: KOHTPOJIBbHBIE MaTepHalbl: yueOHOe TocoOue ISl CTYJCHTOB
YUpEKIAECHUHN cpeTHero npodeccuoHaibHOro oopasosanus, — M., 2019. — 112 c.

4. Yakak, A. A. Ousnka. Du3znyeckre 0OCHOBBI MEXAaHUKH: y4eOHOE TTOCOOHE /IS
CIIO / A. A. Yakak. — Capatos: [Ipodho6pazoBanue, 2020. — 180 ¢c. — ISBN 978- 5-
4488-0673-5. — Tekcr: onexkTpoHHBIH /[ DnekTpoHHBI pecypc 1UBPOBOM
obpazoBarenpHol  cpenpl  CIIO  PROFoOpazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/91903

5. Jleryra, C. H. ®usuka. 9nekrpocratuka: yueonoe nmocooue ais CIIO / C. H.
JleryTa, A. A. Yakak. — Capatos: IIpodoOpazopanue, 2020. — 177 ¢c. — ISBN 978-
5-4488-0591-2. — TekcT: 25IeKTPOHHBIN // DACKTPOHHBIN pecypc HUPPOBO


https://academia-moscow.ru/authors/detail/43935/
https://academia-moscow.ru/catalogue/5198/451170/
https://academia-moscow.ru/catalogue/5198/451170/
https://academia-moscow.ru/authors/detail/43867/
https://academia-moscow.ru/catalogue/5198/469091/
https://academia-moscow.ru/authors/detail/43935/
https://academia-moscow.ru/authors/detail/47093/
https://academia-moscow.ru/catalogue/4831/405727/
https://academia-moscow.ru/catalogue/4831/405727/

obpazoBarenpHol  cpenpl  CIIO  PROFoOpazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/92190

Jleryta, C. H. ®usuka. Dnexrpocraruka: yuedHoe nocooue ans CIIO / C. H.
Jleryra, A. A. Yakak. — Caparos: IIpodo6pazoBanue, 2020. — 177 ¢c. — ISBN 978-
5-4488-0591-2. — Tekct: o2mekTpoHHBIH [/ DJEKTpOHHBIA pecypc IUPPOBOI
obopaszoBarensHoit  cpenbl CIIO  PROFo6pazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/92190

6. Yakak, A. A. MonekynsipHas ¢usuka: yueoHoe nocodue minga CIIO / A. A.
Yakak ; noxg penakuueit M. I'. Kyuepenko. — Capatos: [IpocdobpaszoBanue, 2020. —

377 c. — ISBN 978-5-4488-0670-4. — TekcT: 3J€KTPOHHBIN // DIEKTPOHHBIN
pecypc mudposoii oopazoBarensHO# cpeapl CITO PROFob6pa3zoBanwme: [caiit]. — URL:
https://profspo.ru/books/91895

7. Ilapmakos, A. H. ®u3uka B 3a1adax. DIEeKTpOMarHeTU3M: yuyeOHoe nocodue
st CITO / A. H. ITapmrakoB. — Caparos: [Ipodobpazosanue, Aii [Tn Ap Meaua, 2020.
— 199 c. — ISBN 978-5-4488-0727-5, 978-5-4497-0275-3. — Tekcrt: 351eKTpOHHBIH //
DneKTpoHHBINH pecypc nudpoBoit odpazoBarenbHoi cpenbl CIIO PROFo6pa3oBanue:
[caiiT]. — URL.: https://profspo.ru/books/88766.

8. Ilapmakos, A. H. ®u3uka B 3amayax. OnTuka : yueobnoe nocodue misa CIIO /
A. H. TlapmakoB. — CapatoB IIpodob6pazoBanue, At [lu Ap Menua, 2020. — 146
c. — ISBN 978-5-4488-0728-2, 978-5-4497-0276-0. — TekcT: »ieKTpoHHBIH //
DOnexkTpoHHBINA pecype nudpoBoi odpazoparenbHoit cpeabpl CIIO PROFo6pa3zoBanue:
[cariT]. — URL.: https://profspo.ru/books/88765

JlonoJiHUTeIbHbIE y4eOHbIe U3IaAHUS:

9. Ilapmrakos, A. H. ®u3nka B 3agayax. Mexanuka: yaeoHoe mocodue s CI1O

/ A. H. ITapmakoB. — Capatos : [Ipodobpa3osanue, Al [Tu Ap Menua, 2020.
— 198 ¢. — ISBN 978-5-4488-0665-0, 978-5-4497-0263-0. — TekcT: 2JIeKTPOHHBII
/] DnexTpoHHBIN pecypc 1uppoBoii oopazoBatenbHoi cpenbl CITIO PROFo6pa3oBanue:
[caiiT]. — URL.: https://profspo.ru/books/88764

10. ITapmrakos, A. H. ®u3uka B 3amagax. MakpocucTeMsl: yaeOHOE TTocoOne s
CIIO / A. H. TTapmakoB. — Caparos : [IpodobOpazoBanue, Aii [Tu Ap Menua, 2020.
— 183 c. — ISBN 978-5-4488-0729-9, 978-5-4497-0277-7. — TekcT: 3MeKTPOHHBIH//
DnekTpoHHBIA pecypc nudpooit oopazoBatensHolt cpeas CIIO PROFoOpa3zoBanue:
[caiiT]. — URL: https://profspo.ru/books/88763

11. Yakak, A. A. ®usuka: yuedbnoe mocodue mus CIIO / A. A. Yaxkak, C. H.
Jleryta. — Caparos: [Ipodo6pazoBanue, 2020. — 541 c. — ISBN 978-5-4488- 066 7—
Tekct: snekTpoHHbId // DACKTPOHHBIH pecypc HU(GPOBOH 00pa3oBaTEIBLHON CPEIbl
CITO PROFobGpa3oBanue : [caiit]. — URL: https://profspo.ru/books/92191

12. Yakak, A. A. MonekynsipHas ¢usuka: yueoHoe nocodue mna CIIO / A. A.
Yakak ; mon penakmueit M. I'. Kyuepenko. — Caparos: [Ipodobpazoanue, 2020. —
377 c.— ISBN 978-5-4488-0670-4. — Tekct: amekTpoHHbINA // DIEKTPOHHBIH pecypc
udposoit obdpazoBarensHoil cpenbl CIIO PROFo6paszoBanme: [caiit]. — URL:
https://profspo.ru/books/91895



https://profspo.ru/books/88765
https://profspo.ru/books/88764
https://profspo.ru/books/88763
https://profspo.ru/books/92191

3.2.2. HHTepHeT pecypchl

13. http://school-collection.edu.ru/collection Eaunas xomnekius ITOP.
[IpenmeTrHas koiutekuus «Pusznkay.

14. http://experiment.edu.ru EcrecTBeHHO-Hay4HbBIC SKCTICpUMEHTHI — DU3HKa:
Komnnekmus Poccutickoro 06meo0pa3oBaTeIbHOTO TIOpTaa.

15. http://www.physics.ru OTkpbIThIH KoJuTeK: PU3MKA.

16. http://www.elementy.ru DjeMeHTbI: MOMYJIAPHBIN CalT O (yHIAMEHTAIBHOM
HayKe

17. http://nano-edu.ulsu.ru Beenenne B HAHOTEXHOJIOTHH

18. http://www.fizmatklass.ru BupTyanpHblii Qu3MaT-KIacc: 0OMEropoacKon
CalT CapaTOBCKUX YUHUTEIICH.

JJIeKTPOHHO-0MOIMOTEYHASI CUCTEMA:

19. 3BC «elibrary», OO0 «PYHO2b»

20. OBC «IPRbooks», OO0 «Aii ITu Ap Meaua»
21. OBC «Jlanb», OO0 «M3natenscTBO JIaHbY
22. ObC «PROFobpa3zoBanue»

23. DBC «Book.ru»


http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.physics.ru/
http://www.elementy.ru/
http://nano-edu.ulsu.ru/
http://www.fizmatklass.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJBbBTATOB OCBOEHUA JUCHUIIJIMHBI
KoHTpones u omeHka pe3yibTaTOB OCBOEHUS JIHUCLHMIUIMHBI OCYLIECTBIIETCS

IPEOAaBaTeIeM B IPOLECCE MPOBEICHUS NMPAKTUUECKUX 3aHATUN M J1abOpaTOPHBIX

paboOT, TECTUPOBAaHUSA, a TAKXKE BBINOJIHEHUS OOYyYarOIMMUCA WHIUBUAYAIbHbBIX

3aJlaHuM, IIPOEKTOB, UCCIIEIOBAHUM.

4.1. ®opMbl 1 METOABI KOHTPOJIA U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

Pe3yabTarhl 00yueHus
(ocBOEHHbBIE YMEHHUS, YCBOCHHbIC 3HAHUA)

®opMBbI M METOIbI KOHTPOJISI
U OIIEHKH Pe3yJIbTATOB 00y4eHH sl

OcBoenue  cojepkaHus  Y4eOHOW  JIUCHIUIUIAHBI
«®uszuka (yrayOJeHHBI ypOBEHB)» 00€CIEeUnBAET
JOCTUKEHHUE CTYJECHTAMHU CJIEIYIOIINX Pe3yJIbTATOB:

JINYHOCTHBIX:
— YyBCTBO TOPAOCTH W YBaXEHUA K HCTOPUU U
JOCTH)KEHUSIM OTEYECTBEHHOM (PU3MYECKON HayKU;
pusnyecku IrpaMOTHOE HIOBE/ICHHE B
poheCCUOHAIBHOU JIeSITEIb-

HOCTM U OBITYy MpU OOpalleHud ¢ NpudopaMu U

YCTPOMCTBAMH;
—— TOTOBHOCTb K TMPOJOJDKEHHIO OOpa3oBaHUS U
MTOBBILIECHUS KBaJIU(PUKALIUU B n30paHHOM

podeCCHOHAIBHOM ~ JEATEIbBHOCTH U OOBEKTHBHOE
OCO3HaHHUE PO (PU3UIECKUX KOMIIETCHIINI B 3TOM;

—— yMEHHUE HCIOJb30BaTh JIOCTHKEHUS COBPEMEHHOU
bu3ndecKo Hayku U (PU3NYECKUX TEXHOJOTUH IS
MTOBBIIICHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BBIOpAHHOU npodeccuoHanIbHON
NESATETBHOCTH;

—— YMEHHE CaMOCTOSATEJIbHO I0OBIBATh HOBBIE JIJIsl CE0s
(bu3nYecKue 3HaHUS, UCTIONB3YS JIJISL ATOTO JTOCTYITHBIE
HMCTOYHHUKYU WH(OPMAITUH;

— yMEHUE BBICTPAaWBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIICHUS B KOMaHJE IO PEHICHUIO OOIIUX
3aj1ad;

—— yMEHHE YIpaBiIsATh CBOCH  ITO3HABATCIILHON
JESATEIBbHOCThIO, TIPOBOAWTH CAMOOIIEHKY ypPOBHS
COOCTBEHHOTO MHTEJUICKTYJIbHOTO PA3BUTHS;

®  UHJUBUIyaJIbHbBIC
U GpPOHTATBLHBIE OMPOCHI;

e  (puU3MYECKUN TUKTAHT;
CaMONPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
3aluTa MPOEKTOB,;
3ammTa nopTdosauno;

®  BBINOJIHCHUE
TBOPYECKHUX 3aJaHUN;

®  [pakTUyecKas pabora;
®  KOHTpOJIbHas paboTa;

MeETanpeaIMETHbIX:
—— HUCIIOJIb30BAHUE PA3JIMYHBIX BUIOB I103HABATEIbHOU

®  UHAMBHIYyaJbHbIC
U (QpOHTAJILHBIE OTPOCHI;




AESTEIbHOCTH JIJISl PEIICHHS

bu3ndecKuX 3aaad, TPUMEHEHHE OCHOBHBIX METOJIOB
MOo3HaHUS  (HAOJMIOJAEHWS, ONHUCAHUSA, HW3MEPCHHUSI,
DKCIIEPUMEHTA) IS M3YYCHHS pa3IMYHBIX CTOPOH
OKPYXarOLEH JIEMCTBUTEILHOCTH;

—— HCIIOJIb30BaHWE OCHOBHBIX HWHTEIUICKTYaIbHBIX
OTIepaIlyii: MOCTAHOBKH 3a/1a4H,

dbopMyIMpoBaHHUS THUIIOTE3, aHalW3a W CHUHTE3a,
CpaBHEHHUS, 00OOIICHMSI, CUCTEMATU3AINH, BBISBICHUS
NPUYUHHO-CJICICTBEHHBIX CBS3€H, IMOWCKa aHaJoroB,
(GbopMyJIUpOBaHMS BBIBOJIOB JIJISI M3YUYEHHS Pa3IMIHBIX
CTOPOH (PU3HUECKUX OOBEKTOB,

SBJICHMMA M TPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOJAMMOCTh CTAJIKUBAaThCA B MPO(EecCHOHATHLHOM
cdepe;

—— YMEHHE TeHEPHUPOBATH UJCH U ONPEACIAThCPEICTBA,
HEOOXOMMBIC TSl UX peaTU3allnH;

—— yMEHHE HCTOJIb30BaTh Pa3IUIHBIC UCTOUYHUKH JIJIS
noyty4eHus: (PU3n4ecKom uH-

dbopmarm, OIICHUBATh €€ JOCTOBEPHOCTb;

——  yMEHHE AaHAIM3UPOBaTh W  TPEICTABIATH
WH(OPMAITHIO B Pa3TUIHBIX BUIAX;

—— YyMEHHE MyOJMYHO TIPEACTABIATh PE3yJIbTATHI
COOCTBEHHOI'O UCCIICAOBAHMUS, BECTH

JTUCKYCCHUW, JOCTYTHO H TapMOHHMYHO coueTas
coziepkaHue u GopMbI MPECTABIIEMON HHPOPMAIINH;

(bU3UYeCKUi TUKTAHT;
CaMOIIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHMUE;
3aIlUTa MPOEKTOB;
3anuTa nopTdonmo;
BBITIOJTHCHHE

TBOPYCCKUX BaHaHI/IfI;

npakTuyeckas padora;
KOHTpOJIbHasA paboTa;

npeaIMeTHbIX:
— c(OPMHUPOBAHHOCTH MPEACTABICHUI O POJIM U MECTe
(U3MKH B COBPEMEHHOW HAay4YHOW KapTHHE MHUPA;
MOHUMaHuEe (U3NYECKOW CYIIHOCTU HAOJII0aeMbIX BO
BcenenHnolt sineHuit, ponu Gu3uku B (HOPMHUPOBAHUU
Kpyrosopa u GyHKIHOHAIbHOU

IPAMOTHOCTH YEJIOBEKA JIJISl PELIEHUS MPAKTHYECKUX
3azay;

— BIAJACHHUE OCHOBOIOJIATAIOUIMMH  (PU3NYECKHUMHU
MOHSTUSAMHU, 3aKOHOMEPHOCTSIMH,

3aKOHAMU M TEOPUSIMH; YBEPEHHOE MCIOJIb30BaHUE
(r3MYEeCKON TEPMUHOJIIOTUU U CUMBOJIUKH;

— BJIQJICHUEC OCHOBHBIMH METOJaMH  HAY4YHOIO
MMO3HAHUS, UCTIOJIB3YEMbIMH B (hU3HUKE:

HaOJIFOICHUEM, OIMCAHUEM, W3MEPECHUEM,
JKCIIEPUMEHTOM;

— yMmeHust oOpalaTeiBaTh pe3yibTaTbl HW3MEPEHHUH,
OoOHapyXHBaTh 3aBHCHUMOCTb MEXAYy (PU3NUECKHUMHU

VHIVUBUYAJIbHBIC

U (pOHTATIBLHBIE OMPOCHI;

(bu3nYeCKuil TUKTAHT;
CaMONPOBEPKA;
B3aMMOTIPOBEPKA;
TECTUPOBAHUE;
3aIlliTa IPOEKTOB;
3amuTa nopTdonno;
BBITIOJIHCHUE

TBOPYECKUX 3aIaHUM;

npakTuyeckas padoTa;
KOHTpOJIbHas paboTa;




BEJIMYMHAMHU, OOBSACHATH MOJyYECHHBIE pPE3yJbTaThl U
JIeNIaTh BBIBOJIBL;

— c(OpPMHUPOBAHHOCTh YMEHHUS pemaTh (U3HUECKHUe
3ajlauu;

— c(hopMHPOBAHHOCTH YMEHUS IPUMEHSTH OTyUCHHBIC
3HaHUA [0 OOBSCHEHUS YCIOBUH  MPOTEKaHUs
buznuecKkux ABICHUN B MPHUPOAE, MPOheCcCHOHATHEHON
chepe W JUId TPUHATUS TMPAKTHYECKUX DPEUICHUN B
MOBCEAHEBHOM KU3HU;

— copMHPOBAaHHOCTH COOCTBEHHOW MO3UIUH IO
OTHOIICHHIO K (pu3rueckoil nH(popMaIum, mosydaeMon
U3 pa3HbIX HICTOUHUKOB.

B pamkax nmporpaMmbl y4eOHOM TUCITUTIIIMHBI
00y4YaroMMH OCBAaUBAIOTCS CIEAYIOIINE 3HAHUS:
-3aKOHBI, KOTOPBIM OAYUHSAETCS IPUPOIHBIC SBJICHUS,

HNHAWBUIYAJIbHBIC

U (PpOHTATILHBIE OMPOCHI;

(bu3nYeCKUil TUKTAHT;

BEJINYMHBI, KOTOPBIMU OIKMCHIBAIOTCSI CBOMCTBA U ®  CaMOIIPOBEPKA;
MOBEJEHUS BELIECTBA U NOJIAA, (PU3UUECKOE SIBJICHUE, ®  B3aUMOIPOBEPKA;
TUIIOTE3a, 3aKOH, TEOPHS], BEIIECTBO, B3aUMO/ICHCTBHE, *  TECTHPOBAHIUE
JIEKTPOMAarHUTHOE I0JIE, BOJIHA, (POTOH, aTOMHOE e  3ALINTA IPOCKTOB;
AP0, aTOM, UPOHU3UPYIOLIUE U3JIYyYEHUs, IUIAHETA, e  3ammTa NOPTQYOIHO;
3B€3/14, COJIHEYHAs! CUCTEMA, FAJIAaKTUKA, BCEJICHHAs. e  BLIIONHCHHC
TBOPYECKHUX 3aJaHUN;

nmpakTuyeckas paboTa;
KOHTpOJIbHas paboTa;

B pamkax mporpaMmbl y4eOHOM TUCITUTUIMHBI
00y4YaroIIMMHKCS OCBAaUBAIOTCS CIEAYIOIINE YMEHMA
-pemaTh 3aa41 UCTOJIb3ys NU3YUECHHBIC 3aKOHBI,

VHIVUBUYAJIbHBIC

U (POHTATBLHBIE OMPOCHI;

(bu3nYeCcKuil TUKTAHT;

OIICpUPOBATH CAUHUIAMHU NU3MCPCHHA (1)I/ISI/IIIeCKI/IX ° CaMOIIPOBEPKa,
BCJIMIHH. e  B3aUMOIPOBEPKA;
-HaBbIKAMHU CaMOCTOSITEJIbHOTO MPUOOPETEHUS 3HAHUIA e  TECTHPOBAHME;

2
C UCTIOJIb30BAHUEM UHTEPHETA, YUeOHOM U CIIPAaBOYHOM e  3AIINTA IPOEKTOB;

2
nutepatypsl. PaboTars ¢ puznueckum e  sammTa mopThoHo;
000pYyI0BaHUEM. ’

®  BBINOJIHCHUE
TBOPYECKUX 3aJaHUM;

®  [pakTHUyecKas padora;
®  KOHTpOJIbHas paboTa;




4.2.®oH/ OLIEeHOYHBIX CPEeACTB IS MPOBeIeHUsI TEKYIIero KOHTPOJIS 1
NMPOMEKYTOUYHOI aTTeCTANNH 00y4AIOIIMXCH M0 JUCHUIINHE

4.2.1.Cuctema olleHMBAHNS Pe3yJIbTATOB BbINOJIHEHUS 3aJaHUI

OneHuBaHNE pe3yIbTATOB BBINOJHEHUS 33aJaHUIl IMPOMEXYTOUYHOM arTecTanuu
OCYLIECTBJISIETCSI HA OCHOBE CJIEAYIOUINX TPUHIHUIIOB!

— JIOCTOBEPHOCTH OLIEHKH — OIICHHBAECTCSI YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUM,
YMEHHUM, TMPaKTHYECKOTO OMbITa, OOMUX U TpOo(eCcCHOHANBHBIX KOMIETECHIUH,
MIPOJIEMOHCTPUPOBAHHBIX OOYYAIOIIMMHUCS B XOJ€ BBINOJHEHUS 3a/1aHHUS;

— aJIeKBaTHOCTU OLIEHKM — OIICHKAa BBINIOJIHEHUS 33JaHUN JOJDKHA IPOBOJUTHCSA B
OTHOILIIEHUU T€X KOMIIETEHLIUH, KOTOpble HEOOXOAUMBI ISl 3((PEKTUBHOIO BBIITOJIHEHUS
3a/1aHHsl; HAJEKHOCTH OLICHKHM — CHUCTEMa OLICHUBAHUWS BBIOJHEHHUS 3aJaHUN JOJDKHA
o0JjanaTh BBICOKOW CTENEHBIO YCTOWYMBOCTU MPH HEOJHOKPATHBIX OLIEHKaX YpPOBHS
CcOPMUPOBAHHOCTH  3HAHMM, yMEHMH, MPAKTUUYECKOIO  OMbITa, OOIUX U
npo(hecCHOHANBHBIX KOMIETEHIIMNA 00y4aroIuXCs;

— KOMIUIEKCHOCTH OLEHKH — CHCTEMa OLICHUBAHMS BBINOJHEHUS 3aJaHUl JOJDKHA
MO3BOJISITh MHTETPATHBHO OLIEHHUBATh OOIIME W MNPOPECCHOHAIBHBIE KOMIIETCHIIMH
00yyarommxcs;

— 0OBEKTUBHOCTH OLICHKH — OLICHKA BBITIOJTHEHUS] KOHKYPCHBIX 3aJJaHUI JTOJKHA OBITh
HE3aBUCUMOI OT OCOOEHHOCTEH MNpPO(PECCUOHANBHOW OpPUEHTALMU WA MPEIINOYTCHHMA
IIPENOIaBaTelel, OCYIIECTBISIIOIMX KOHTPOJIb WM aTTECTALUIO.

[Ipu BBINTOJHEHUM IPOLIEYP OLICHKU 3aJaHUM HCIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE
METO/BL:

— METOJ pacyeTa epBUYHBIX 0aJIOB;

— METOJ pacyeTa CBOJHBIX OaJIOB.

Pe3ynbTarhl BHINOJIHEHMS 3aJaHUM OLEHUBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMU
KpUTEpUsMHU OLIeHKH. Mcrionb3yeTcs naTulauibHas Kajla AJig OLIEHUBAHUS Pe3yJIbTaTOB
o0yueHus.

[lepeBon mATHOANIBPHONW IIKaJbl yuyeTa pe3yJbTaTOB B IMATHOAIBHYIO OIIEHOYHYIO
LIKaJy:

Onenka KonuyecTBo 6anioB, HaOpaHHBIX 32
BBITIOJTHEHUE TEOPETUIECKOTO U
IPAaKTHYECKOTO 3a/1aHusl, CPeTHUIN Oa
110 UTOTaM aTTeCTalluu

OueHka 5 «OTINYHO» 4.6-5
Ouenka 4 «xXopoIioy» 3,6-4,5
Orenka 3 «yJIOBJIETBOPUTEITHEHOY 3-3,5

OreHka 2 «HEYIOBICTBOPUTEITHLHOY <29




IToxka3aTe/im 1 KPUTEPUHU OLICHUBAHUS KOMIIETEHIUMI
[Tokazarenun W KpUTEPUM OLICHMBAHUS KOMIIETEHUMU OTPAXEHbl B KOMILJIEKTE
KOHTPOJIbHO-01IeHOYHBIX cpecTB. (ITpuoxenne 1) U XpaHATCs B TPEIMETHO- IIUKIIOBOM
KOMHCCHHU.

KoHTposbHBIE M TECTOBBIE 3aJaHUA
[lepeyeHb BOMPOCOB, KOHTPOJBbHBIE W TECTOBBIE 3aJaHUsl, HEOOXOJIMMBIE IS
OLICHKH pPEe3yJbTaTOB OOyYEHHUs XapakTepu3ylomux (HOpMUPOBaHHE KOMIETCHIIUN
NPEJCTABICHBl B KOMIUICKTE KOHTPOJIBHO-OIEHOYHBIX cpeacTB. ([Ipunoxkenue 1) u
XPAHATCA B IPEAMETHO-IIUKIIOBOM KOMHUCCHHU.

MeTtoanyeckue MaTepuaJIbl
Meronuueckue — Marepuanbsl,  ONPENCISAIOIIHE  IPOLEAYpPHI OLICHUBAHUS
pe3ysnbTaToB  OOyueHHUsl  XapakTepu3ymomux  (HOopMHUpOBaHHE  KOMIIETEHUUH
IIPEJICTABJICHBI B METOIMYECKUX PEKOMEHIALIUSAX 110 BBIIOJHEHUIO IPAKTUUECKUX paboT
(ITpunoxxenue 2) u naboparopusix padot (IIpunoxenue 3) u XpaHsaTCs B IPEIMETHO-
[UKJIOBOU KOMHCCHH.



