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Pabouast mporpamma yueOHO#M quctumiinabl «Pusnka (yriryOJeHHbBINH YPOBEHD )»
pa3zpabotana B cootBeTcTBUU ¢ TpeboBanusimu GI'OC CIIO no cnernuanbHOCTH
09.02.07«1upopmaniioHHbBIE CUCTEMBI U POTPAMMHUPOBAHUEY, YTBEPKIACHHBIM PUKA30M
MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepanmu ot 09.12.2016 Ne 1547
(3apeructpupoBano B Muntocte Poccun 26.12.2016 Ne 44936); dbenepanbHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETO 00IIEero 00pa3oBaHus,
YTBEPKJICHHBIM MpUKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu

or 17.05.2012 Ne 413 (3apeructpupoBano B Muniocte Poccuiickoit ®eneparuu
07.06.2012 Ne 24480).

Pa3paborunk: JluaskoBa K.C. — mpenonaBarens BbICHICH KBaTU(pUKAMOHHON
kareropun @unmana CI'TY nmenu ['arapuna I0.A. B 1. IleTpoBcke

PenienseHTsI:

Bremmnuin  penenszent: Hecrepenko E.C. — mnpenomaBaTens — BbICHIER
KBIM(PUKALIMOHHON KaTEropuu DHIeIbCCKOro TexHojornueckoro nueruryra CI'TY
nMmenu ['arapuna 10.A.



1. MACHIOPT PABOYEHM TPOI'PAMMBI YYEBHOM JUCIHUATIIMHBI
OVY/.10 ®u3uka (yriay0JieHHbIl YPOBEHb)

1.1.O61aCcTh IPUMEHEHHS IPOTPAMMBbI

PabGouas nporpamma yueOHOU nucuuruinHbl «Dusnka (yriryOJaeHHbIH YPOBEHbD)
SBJISIETCA YacThIO MPOTrpaMMbl MOJATOTOBKH CIEHHAIMCTOB CPEAHEro 3BEHa (Janee —
IITICC3) B cootBercTBUU ¢ PI'OC CIIO 1o cnermansaoctu 13.02.07
«InexTpocHabdx)eHue (110 OTPACIISM)».

1.2. MecTo y4yeoHoi qucuuiuiuiabl B cTpykrype IIIICC3
VYyebnas gucnurummHa «®duszuka (yriiyOJieHHBIH  yYpOBEHb)» BXOAUT B
obmeo6pazoBarenbHbIi Uk [TIICC3.

1.3. Ilesun u TpeOOBaHMS K Pe3yJbTATAM OCBOCHUS IMCLHMILINHBI

Conepxanue mnporpaMmbl  yueOHOW AucHUIIMHBL «Dusnka (yriayOJieHHBIH
YPOBEHbB)» HANIPaBJICHO Ha JOCTHKEHUE CIETYIONIUX IeeH:

— OCBOCHHUE 3HAaHUU O (PyHIaMEHTAIBHBIX (PU3MUYECKUX 3aKOHAX U MPUHLHUIIAX,
JeKalUX B OCHOBE COBPEMEHHON (PU3MYECKOW KapTHUHBI MUPA; HauOoJee Ba)KHBIX
OTKPBITUSIX B 00acTu (DM3HMKH, OKa3aBLIMX ONPEIEISIONIEe BIMSHUE HA pa3BUTHE
TEXHUKHU U TEXHOJIOIMH; METO/IaX HAYYHOT'O TIO3HAHUSI IPUPOIbI;

— OBJAJICHUE YMEHUSIMHU MPOBOJIUTH HAOIIOACHHUS, TUIAHUPOBATh U BBITOJIHATH
AKCIIEPUMEHTBI, BBIJIBUTaTh TMIIOTE3bl U CTPOUTH MOJEIH, MPUMEHSTh MMOJTYyYEHHBIE
3HAHUS N0 PU3KKE AJIs1 OOBSICHEHUS! Pa3HOOOPa3HbIX (PU3NYECKUX SBJICHUN U CBOWCTB
BEILECTB; MPAKTUYECKOIO HCIOJIb30BaHUS (DU3MYECKUX 3HAHUM; OLIEHUBAThH
JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POpPMaLIUH;

— pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM B Tpollecce IPUOOPETCHUS 3HAHMK W YMEHHH 10 (u3mMke ¢
UCIIOJIb30BaHUEM  pa3iIMYHbIX HMCTOYHMKOB HWH(GOpPMAlUMU U  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTH;

— BOCIUTaHHE YOEKJECHHOCTH B BO3MOYKHOCTH IMO3HAHUSI 3aKOHOB MPHUPOIBL;
WCIIONIb30BAaHUSL  JIOCTMKEHUH  (u3uku Ha Onaro pa3BUTHS — YEJIOBEUYECKOH
UMBWIM3AIMK; HEOOXOAMMOCTH COTPYJHHMYECTBA B MPOLECCE COBMECTHOIO
BBIMIOJIHEHUS 3a]1ad, YBAXKUTEJIbHOTO OTHOIICHHS K MHEHHUIO OIIMOHEHTa MpHU
00CYXIeHHH TPOOJIEM €CTECTBEHHOHAYYHOTO COJIEPKAHUS; TOTOBHOCTH K MOPAJIbHO-
OTUYECKON  OIIEHKE  MCHOJb30BAHMS  HAYYHbBIX JOCTUKEHUU, YyBCTBa
OTBETCTBEHHOCTH 32 3aILUTy OKPYKAIOIIEH Cpebl;

— HCIIOJIb30BaHHME TPUOOPETEHHBIX 3HAHUW M yMEHUW [Js  pelIeHus
NPaKTUYECKUX  3a/Jad  [OBCEIHEBHOM  JKU3HH, oOecredeHus: Oe30MacHOCTH
COOCTBEHHOM U3HHU, PAllMOHAIIBHOTO MPUPOIOTIONB30BAHMS U OXPaHbl OKPYKAIOLIEH
Cpelbl.

YcBoenue conepxkanust yaueOHor aqucuurinibel OY /.10 dusuka (yrinyOneHHbIN
YpOBEHB) 00€CTIeYMBaCT JOCTUKEHUE CTYACHTAMHU CIICIYIOIIUX PE3YIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO F'OPJIOCTH U YBaKE€HHUs K UCTOPUU U JTOCTUKEHUSAM OTEYECTBEHHOMN



¢u3znueckoil Hayky; (U3MUECKM TIPaMOTHOE IIOBEIEHHE B NPO(EeCcCHOHATBLHOU
JESITEIbHOCTU U OBITY NpU 0OpallieHuH ¢ NpudopaMu U yCTpOilCTBamMH;

— TOTOBHOCTbH K MPOJOJDKEHUIO 00pa30BaHMsI U MOBBILIECHUS KBaIU(PUKALUU B
n30paHHON TMPOQEeCcCCHOHANBHON NEATEIBHOCTH U OOBEKTHMBHOE OCO3HAHHE POJIH
(bU3MYECKUX KOMIIETEHIIUHN B 3TOM;

— yMEHHME HCHOJb30BaTh JIOCTHKEHUS COBPEMEHHOM (PU3NYECKOW HAyKU M
(Gu3NYECKUX TEXHOJOTMM JUIsi MOBBILIEHUS COOCTBEHHOTO MHTEUIEKTYaJIbHOTIO
pa3BUTHUS B BEIOpAaHHOW PO(ECCUOHATIBHON A TENbHOCTH;

— yMEHHE CaMOCTOATEIbHO AOOBIBaTH HOBBIC i ceOsl (pu3mueckue 3HAHMS,
MCIIOJIB3YS AJIS 3TOTO AOCTYMHbBIE HICTOYHUKH HH(POPMAIIH;

— yMEHHE BBICTpanBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIEHHUS B KOMaHE IO
perieHunto oOnuX 3a1a4;

— yMEHHME YIOPAaBIATH CBOEW IO3HABATEIbHOM JAEATEIbHOCTHIO, IPOBOJUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHS;

MeTanpeIMeTHbIX:

— WCIIOJIb30BAaHHME PA3NUYHBIX BHUAOB II03HABATEIBHOW NEATEIBHOCTH IS
pemieHuss (puU3MUECKMX 3amad, TNPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(HaOnrofeHusl, OMMCAHWs, M3MEPEHUS, IKCIEPUMEHTA) ISl M3YYCHHs Pa3IMYHbIX
CTOPOH OKPYXAIOIIECH JICMCTBUTEIBHOCTH;

— HCIIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYyaJIbHbIX OIEpalyii: MOCTaHOBKU
3ajauM, (hopMyIMpOBaHUS TUIIOTE3, aHAIM3a W CUHTE3a, CpPaBHEHHUsA, 0000IIeHUS,
CUCTEMAaTHU3alluM, BBISBJICHUS NPUYUHHO-CIIEICTBEHHBIX CBS3€H, MOUCKAa aHAJIOTOB,
dbopMynupoBaHUS BBIBOJOB JJII M3YyYEHHUS PAa3IHUHBIX CTOPOH  (UBHYECKUX
OOBEKTOB, SBICHUA W TMPOLIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTD
CTaJIKUBAThCS B MpodeccuoHaIbHOU cdepe;

— yMEHHe TeHepUpOBaTh WU U OMPEICISITh CPEICTBA, HEOOXOAUMBIE IS UX
pean3aiuy;

— yMEHHE HCIOJb30BaTh PA3IUUYHbIC UCTOYHHUKH JJIS MOJydyeHUs: (PU3nuecKon
nH(pOpPMaIH, OLIEHUBATH €€ TOCTOBEPHOCTD;

— yMEHHE aHAIU3UPOBATH U MPEACTABIATH HHPOPMAIIHIO B Pa3INYHBIX BUIAX;

— yMeHHe MyOJIMYHO MPEICTaBIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIECOBAHMUS,
BECTU JIUCKYCCHHM, JIOCTYIHO M TapMOHMYHO coOdYeTas cojJepKaHue U (OpPMBI
npecTaBisieMoi nHpopMaluy;

NpeAMeTHbIX:
— chOpMHUPOBAHHOCTh TPEJACTABIEHUH O POJM MW MecTe (UMK B
COBPEMEHHOW Hay4YHOW KapTHUHE MHpa; I[OHUMaHUWE (UIUYECKON CYLIHOCTH
HaOMogaemMbIx BO BeenenHol siBiaeHu, poiau Gu3nku B GOPMUPOBAHUM KPYro30pa U
(YHKIMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JUIsl pelIeHUs! MPAKTUYECKUX 3a]a4;

— BJIAJICHUE OCHOBOIIOJIAraroLIIMMU buznUecKkuMu MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMHU; YBEPEHHOE MCIIOJIb30BaHUE (PU3NYECKOM
TEPMHUHOJIOTUU U CUMBOJIVKH;

— BIAJEHHE OCHOBHBIMM METOJAaMM HAy4HOI'O ITO3HAHMSA, HUCIOJIb3yEMBIMHU B
(dbu3uke: HAOMIOACHUEM, OITMCAHUEM, M3MEPEHUEM, DKCIICPHUMEHTOM;



— yMmeHus  oOpabaTbiBaThb  pe3ysbTaTbl  HU3MEPEHHIA, OoOHapy>KUBaTh
3aBUCUMOCTh MEXKAY (U3MUECKUMHU BEIMYUHAMHU, OOBSICHATH IOTYYCHHBIC
pe3yabTaThl U JI€JaTh BHIBO/IbI;

— copMHUPOBAHHOCTH YMEHHUS periaTh (pU3ndecKkue 3a1auu;

— chOpPMUPOBAHHOCTh YMEHHS TPHMCHATHh TIOJy4YSHHBIC 3HAHWS IS
OOBSCHEHUS  YCJIOBUH  TpOTEKaHWs  (QU3MYECKUX  SBICHUA B  TPHUPOJE,
npodeccuoHanbHOl cdepe U A OPUHATHS MPAKTUUYECKUX  pEUICHUH B
MOBCEHEBHOM JKU3HU;

— copMUPOBAaHHOCTH COOCTBEHHOW MO3UILIMUA MO OTHOLIECHUIO K (hPU3MUECKOM
uH(pOopMaIK, MOTy4aeMOn U3 Pa3HbIX HICTOYHUKOB.

B pe3ynbpTare ocBOEHUS TUCIUILUIMHBI 00YYaIOIIUICs TOJKEH 3HAT!

— 3aKOHBI, KOTOPBIM TOJYUHSAETCS TMPUPOJHBIC  SBICHUS, BEJIMYMHBI,
KOTOPBIMH OIUCHIBAIOTCS CBOMCTBA M TOBEJEHHUS BEIIECTBA M TOJISI, (U3UYECKOE
SABJICHUE, TUIIOTE3a, 3aKOH, TEOPHUs, BELIECTBO, B3aUMOJICHCTBUE, SJIEKTPOMATHUTHOE
moJie, BOJHA, (JOTOH, aTOMHOE SJPO, aTOM, UPOHUBUPYIOIIUE N3Ty4eHUs, IJIaHETa,
3BE€3/1a, COJTHEYHAsl CUCTEMA, TAJIAKTUKA, BCEJICHHAS;

B pe3ynbTare 0CBOECHUS AUCIUIUIMHBI 00YYaIOIIUKCS T0KEH YMeTh:

— pewmaTh 33Ja4d HMCHOJb3Yys M3YYECHHBIE 3aKOHBI, ONEPUPOBATH €IUHUIIAMU
u3MepeHus GU3NYECKUX BEINYHH,

— HaBbIKAMHU CaMOCTOSITENIBHOIO TNMPUOOPETEHUs 3HAHUM C HCHOJIb30BaHUEM
MHTEpHETa, Y4YeOHOM U copaBoYHOM JuTepaTypel. Paborate ¢ ¢dusmueckum
000py/TI0BaHUEM.

1.4. Koau4yecTBO 4acOB HA OCBOEHHE MPOTrPAMMbI THCIHIINHBI
MakcumanbHON yueOHOM Harpy3ku ooOyuatomerocst 194 gaca, B Tom uucie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 184 daca;
MPOMEXYTOYHAs aTTeCTaIHs 8 4acoB;

KOHCYJIbTAIINH 2 Jaca.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOU JUCHUILJIAHBI

2.1. O0bem yueOHOI TMCUMILIMHBI U BUIbI Y4eOHOI padoThl

Buj yueOHOM padoThI Odnem
4acoB
O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI 194
B TOM YHCJIE:
TEOpETUUYECKOE OOyUeHHE 100
OPAKTUYECKUE 3aHATHS, B TOM 4YHUCIE B (QopMe MpaKTUYECKOU 58
MOJITOTOBKU
1a00paTOPHBIE 3aHATHS 26
caMocCTosTeNbHas paboTa 0
KOHCYJIbTALIUH 2
IPOMEXYTOYHasl aTTecTalus B popme sK3aMeHa 8




2.2. TemaTu4eckuii IVIaH U copepxxkanue yueOHou nucuuiinabl OY .10 @usuka (yriy0eHHbIi yPOBEHb)

Mmexannku HeroTtona

[TepBeriit 3akon Hetorona. Cuna. Macca. Umnynsc. Bropoii 3akon
Hprorona. OCHOBHOM 3aKOH KJIACCHYECKOW TUHAMUKH. TpeTnii 3aK0H
HeroTona.

3aKOH BCEMUPHOTO TAroTeHus. I'paButanrionHoe nose. Cuna
TsoxkecTH. Bec. CriocoOb1 n3mepenus maccol Tei1. CUlbl B MEXaHUKE.

" IPpCIMETHBIC KOMIICTCHIIUHA B
cootBercTBUU ¢ PI'OC
cpemHero oo1ero oopa3oBaHusl,
YTBEPkKJACHHOTO TIPUKA30M
MuHuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, 1adopaTopHbie padoThbl U O0bém Koabl komnereHuuii, Y4ebHO-
pa3/1esioB U TeM NPaKTHYECKHE 3aHATHS, CAMOCTOATEIbLHAS Pa00Ta 00y4YaloIMUXCsl, | 4acoB (GopMHUpPOBAHUIO KOTOPBIX MeTOoIHYecKoe
KypcoBasi padora (Ipoekr) crocoo0cTByeT odecreyeHue
3JIeMEHT MPOrpaMMbl
1 2 3 4 5
BBenenue Coaep:xanue y4eOHOro Mmarepuajia 2 JlnunocThie, MeTanpeAMETHBIC 1-10
®uszuka — (yHIaMeHTalbHAas HayKa O IPUPO/IE. U TIpeIMETHBIE KOMIIETEHIIUU B
EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS, €TO0 BOZMOXKHOCTH H cootBercTBUU ¢ PI'OC
IPaHUIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TCOPHS B IPOIIECCe cpenHero ooiiero oopa3oBaHus,
MOo3HaHUs NpUposl. MoaenupoBanue pU3NUECKUX SBICHUM U YTBEPXkKJICHHOTO IIPUKA30M
npoueccoB. Ponb akciepuMeHTa 1 TEOpUM B MPOLEcCe NO3HAHUS MunuctepcTBa 00pa3oBaHus U
npupobl. dusndeckas BenuuuHa. [lorpemHoctn n3mMepeHui Hayku P® ot 17.05.2012
¢usnveckux BenuunH. Puzndeckne 3aKoHbI. [ paHUIIBI Ne 413
MPUMEHUMOCTH (pru3nueckux 3akoHoB. [ToHsTHE O hH3HUeckoit
KapTuHe Mupa. 3HaueHue pusuku npu ocsoennu npodeccuii CI10 u
cneruanbHocter CIIO.
Pasznen 1. Mexanuka 30
Tema 1.1. Conep:xanue y4eOHOro MmaTepuajia 4 JInunocThIE, METanIpeAMETHBIE 1-10
Kunematuka Mexanunueckoe apmwkenue. [lepememenue. [Tyts. CkopocTb. Y NIPEJIMETHBIE KOMITIETEHIIUH B
PaBHOMEpHOE MpsAMONUHEITHOE IBIKEHUE. Y CKOPEHHE. cootBercTBUU ¢ PI'OC
PaBHONEpeMeHHOE MPSAMOIMHENHOE TBUKEHHE. cpeliHero oo1ero oopa3oBaHusl,
CBobonHoe najgeHue. J{BnxeHune tena, OpoIeHHoro moj yriioM K YTBEPKACHHOTO IPUKA30M
ropu3oHTy. PaBHOMEpHOE JABMKEHHUE MO OKPYKHOCTH. MunucTepcTBa 00pPa30BAHUS H
Hayku P® ot 17.05.2012
Ne 413
Tema 1.2. 3akoHbI Conep:xanue y4eOHOro MaTepuajia 4 JlnuHocThIE, METanIpeIMETHBIE 1-10




Tema 1.3. 3akoHbI Conep:xanue yueOHOro MmaTepuaJja. 4 JInuHOCTHIE, METaNPEeAMETHBIE 1-10
COXpaHeHHs B 3aKoH coXpaHEHHs UMITylbca. PeakTuBHOE ABMKeHUE. PaboTa cuibl. U TIPEIMETHBIE KOMIIETCHIIUY B
MeXaHUuKe Pabora noreHnmanpHBIX cuil. MomHOCTh. DHeprus. Kunerndyeckas cootBercTBUU ¢ PI'OC
sHeprus. [loTennnanbHast sHEprusi. 3aKOH COXpaHEHUSI MEXaHUYECKON cpeHero oo1ero oopa3oBaHus,
sHepruu. [I[puMeHeHne 3aKOHOB COXpaHEHUSI. YTBEPKJACHHOTO IPUKA30M
MuHuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
IIpakTHYeckoe 3aHsITHE, B TOM Yncje B popMe NPaKTUYECKO 10 JInuHocThIE, METAaNIpEAMETHBIE 1-10
NMOATOTOBKH Y TIPeIMETHBIC KOMIICTCHIINY B
3aBHCHMOCTB TPACKTOPHH OT BHIOOPA CUCTEMBI OTCUETA. cootBercTBUU ¢ PI'OC
Bubl MexaHMYeCKOTO JBUKECHHUS. cpeliHero oo1ero oopa3oBaHusl,
3aBHCUMOCTh YCKOPEHHUS T€Ja OT €r0 MacChl U CUJIbI, IEHCTBYIOIIEH YTBEPkKACHHOTO IIPUKA30M
Ha Teno. CrnoxeHue cuil. PaBeHCTBO U MPOTUBOMOIOKHOCTh MuHuctepcTBa 00pa3oBaHus U
HaIlpaBJICHUs CWJI IEUCTBUS U POTUBOACHCTBUS. 3aBUCUMOCTb CUJIbI Hayku P® ot 17.05.2012
YIIPYTOCTH OT J1e(hOpMAIIHH. Ne 413
Cunbl TpeHHUsL.
JlaGopaTopHoe 3aHATHE 8 JlnuHocThIe, METanpeIMETHBIC 1-10
HccnenoBanue ABMKEHUS Tela MO/ ICWCTBUEM MOCTOSIHHON CHJTBL. U TIpeIMETHBIE KOMIIETEHIIUU B
N3yuenue 3akoHa coxpaHeHus umiyibca. CoxpaHeHue cootBercTBUU ¢ PI'OC
MEXaHWYECKOM SHEePTUU NIPU JBUKEHHUH TeNa MO JEHCTBHEM CUJT cpenHero oo1ero oopa3oBaHus,
TSKECTH U ynpyroctu. CpaBHEeHUE pabOThI CUJIbI C U3MEHEHUEM YTBEPkKJICHHOTO TIPUKA30M
KMHETHUYECKOM 3Hepruu Tena.M3yueHre 3aKk0HOB COXpaHEHUs Ha MunuctepcTBa 00pa3oBaHUs U
IpUMepe yJapa MapoB U 0aTMCTUYECKOTO MasiTHUKA. Hayku P® ot 17.05.2012
N3ydenne 0ocOOEHHOCTEM CHITbI TPEHUS (CKOTBKECHHUS). Ne 413
Paznen 2. OcHOBBI MOJIEKYJISAPHOH (PM3MKH U TEPMOANHAMHUKH 34 JIndHOCTHIE, METaNpeAMETHBIE
Tema 2.1. OcnoBpl | Conep:kanue y4eOHOro 1 TIPCIMCTHBIC KOMIICTCHITHA 1-10
MOJIEKYJISIPHO- MarepuaJa. B cooTercTBUM ¢ PT'OC
KHHETHYeCKOMH OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KMHETUYECKON TEOPUH. CpeHero oouiero
TEeOpHH. Pa3mepsl 1 Macca MosieKysn 1 aTOMOB. BpOyHOBCKOE IBUKEHHE. 00pa3soBaHHUsL, YTBEPKACHHOTO
4 npuKazoM MuHucTepcTBa

HUneanbHblii ra3.

Juddy3usa. Cunsl 1 3HEPTHsi MEXXMOJIEKYJIIPHOTO B3aUMO/IEHCTBHUS.
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPABbIX Ted. CKopocTH
JBUKEHHSI MOJIEKYJT M UX U3MEPEHUE.

WneanpHplii raz. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOHN TeopuHr ra3oB. TeMmneparypa u ee uzmMepenue. ['a3oBbie
3aKOHBI. AOCOJIIOTHBII HyNb TeMIlepaTypsl. TepMoanHaMuuecKas
IIKaJIa TEMIIEPATyphl. Y PaBHEHHE COCTOSIHUS MI€aIbHOIO rasa.
MoursipHasi ra3oBasi IOCTOSIHHASL.

oOpa3zoBaHus 1 Hayku PO ot
17.05.2012 Ne 413




Tema 2.2. Coaeprxanue y4e0HOro MaTepuaja JInaHOCTBIE, METANIPpEAMETHBIE 1-10
OcHoBBI OcHoBHbIE OHATHUSA U OmpenieieHusl. BHyTpeHHss SHEprusi CUCTEMBI. U TIPEIMETHBIE KOMIIETCHIIUY B
TePMOAHHAMHKH BuyTtpennss sneprus uneansHoro raza. Pabora u rernora kak hopmbl 4 cootBercTBUU ¢ PI'OC
nepenayu SHEpruu. TernoeMKOCTh. Y IenbHast TEMIOEMKOCTb. cpeaHero oomero o0pa3oBaHus,
VYpasuenue TermnoBoro 6ananca. [lepBoe YTBEPKJACHHOTO IPUKA30M
Hayajo TepMOJAMHAMUKU. AtnadaTHbli npouecc. [Ipunnun neicteus MunucrepcTBa 00pa3oBaHus U
terioBoit mamuubl. KITJ[ TerioBoro aeurarens. Bropoe nadano Hayku P® ot 17.05.2012
TEPMOJMHAMUKHU. TepMOauHaMHAYECKast IKaJla TEMIIEPATYD. Ne 413
XonoauneHble MalvHbl. TeroBebie qeurarenu. OxpaHa npupoibl.
Tema 2.3. Conep:xanue yueOHOro MmaTepuaJjia. JlnunocThIE, METANIpEAMETHBIE 1-10
CpoiicTBa mapos. Wcnapenue u koHaeHcamus. HacbleHHbI nmap 1 ero cBoiicTBa. 4 U IIPEIMETHBIE KOMIIETEHLIUU B
AOCOIIIOTHAsI U OTHOCHUTEIbHASI BIIAXXKHOCTH BO3AyXa. TOYKa POCHI. cootBercTBUU ¢ DI'OC
Kunenue. 3aBUcHMOCTb TeMIIEPATypbl KUTICHHUS OT JAaBIICHUSI. cpeliHero oo1ero oopa3oBaHusl,
[leperpetsblil nap u €ro UCIOJIb30BAHUE B TEXHUKE. YTBEPKACHHOTO IPUKA30M
Tema 2.4, Copnepxanue yueOHOro MaTepuaJa. 4 MunucrepcTBa 00pa3oBaHus U 1-10
CBoiicTBa XapaKTepruCTHKA KUJIKOTO COCTOSIHUSA BenlecTBa. [loBepXHOCTh- Hayku P® ot 17.05.2012
JKUKOCTEH HBIN CJIOHN XKUAKOCTU. DHEPIHsi HOBEPXHOCTHOTO CJI04. SIBjIeHMs Ha Ne 413
TpaHULIe )KUAKOCTHU C TBEPABIM TeloM. KanuisipHeie ssBIeHUS.
Tema 2.5. Conep:xanue y4eOHOro MmaTepuaJja. 4 JInunocCThIE, METANIpEAMETHBIE 1-10
CBoiicTBa XapakTepHUCTUKA TBEPIOTO COCTOSIHUS BEILIECTBA. Y IPYTUe U TIPeIMETHBIC KOMIICTCHIINY B
TBEPIbIX TeJl. CBOMCTBA TBEPJBIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBa cootBeTcTBUH ¢ PI'OC
TBEPABIX Tell. TernoBoe paclIinpeHre TBEPABIX TE U )KUJKOCTEN. cpeliHero oo1ero oopa3oBaHusl,
[InaBrieHue u KpucTanaIu3alus. YTBEPkKACHHOIO IPUKA30M
MunucrepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413
JlabopaTopHoe 3aHsiTHE. JInuHOCTBIE, METANIPEAMETHBIE 1-10
H3mepeHue BIaXXHOCTH BO3TyXa. Y TIpeIMETHBIC KOMITETCHIINH B
N3mepeHne NoBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH. 4 cootBercTBUH ¢ PI'OC
Hab6nronenue nporiecca kpucraumzaruu M3yuenne negopmariun cpemHero o01ero oopa3oBaHusl,
pacTsKEHUS. YTBEPKACHHOIO IPUKA30M
M3y4eHne TEmIoBOro pacIMpeHus TBEPIbIX TEIL. MunucrepcTBa 00pa3oBaHUs U
W3ydeHne ocoOeHHOCTEH TETIOBOTO PACIIHPEHUS BOIBI. Hayku PO ot 17.05.2012
Ne 413
IIpakTH4Yeckoe 3aHATHE, B TOM YHC/Ie B (hopMe NPAKTHYECKOH 10 JIngnocThIE, METANIPEIMETHBIE 1-10

MOATrOTOBKH
JIBr>xeHre OpPOYHOBCKUX YACTHII.

Huddy3us.

Y TIPEIMETHBIC KOMTICTCHITUH B
coorBercTBUU ¢ PI'OC

cpenHero oo1ero oopa3oBaHus,




W3meHneHune naBiieHus ra3a ¢ “3MEHEHUEM TEMITEpaTyphl IpH
MOCTOSIHHOM 00BEME.

N3orepMuuecknii 1 1300apHBIN MTPOIIECCHI.

W3meHeHne BHYTpEHHEH SHEPTUH TEJI IPU COBEPILICHUU PAOOTHI.
Mopaenu TeIIoBbIX ABUTATEIEH.

Kunenue BoJpl Ipy MOHMKEHHOM JaBJICHUU.

[IcuxpomeTtp u rUrpomerp.

SIBneHUs MOBEPXHOCTHOI'O HATSKEHUS U CMAYMBAHMS.
Kpucranibl, amopdHbIe BelecTBa, ;KUIKOKPUCTALINYECKHE Tea.

YTBEPKIEHHOTO ITPUKA30M
MuHnucTepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413

Pazgean. 3. DiekTpoguHAMHKA. 34
Tema. 3.1. Coaep:xanue yueOHOro MaTepuaJa. JlnuHOCTBIC, METANIPEIMETHBIC 1-10
DJIeKTpUYECKoe DneKTpuuecKue 3apsabl. 3aKOH COXpaHEHUs 3apsaa. 3aKOoH U TIPeIMETHBIC KOMIICTCHIINY B
mo.ie. Kynona. Dnexrpuueckoe nose. HanpseHHOCTh JIEKTPUUYECKOTO 4 coorBercTBUU ¢ PI'OC
nosis. [Tpunnun cynep-no3unuu noneit. Pabora cun cpeaHero oomero o0pa3oBaHus,
anekTpocrariueckoro noist. [lorennuan. Pa3HocTs moTeHIMANOB. YTBEPkKACHHOTO IIPUKA30M
DKBHUMNOTEHIMATIbHBIE TOBEPXHOCTU. CBsI3b MEXy HAMPSHKEHHOCTHIO MunncTepcTBa 00pa3oBaHus U
U Pa3HOCTBIO MTOTEHIIUAJIOB AIEKTPUUYECKOro MoJsl. Iud3nekTpuKku B Hayku P® ot 17.05.2012
anekTpudeckoMm mnoune. [onspuzanus ausnextpukos. [IpoBoaHuku B Ne 413
anexrpudeckoM nose. Konpencaropsl. CoequHeHrne KOHIEHCATOPOB B
Oarapero. DHeprus 3apspKeHHOro KOHieHcaTopa. DHeprus
AIIEKTPHYECKOTO TIOJIS.
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJja. 4 JInuHOCTBIE, METATIPEAMETHBIE 1-10
3aKOHBI OCTOSTHHOIO| Y CIIOBHSI, HEOOXOAUMBIE /ISl BOSHUKHOBEHHSI U TIOJICPIKAHHS Y TIpeIMETHBIC KOMIICTCHIIUY B
TOKA. 3NeKTpUYecKoro Toka. Cuia Toka M INIOTHOCTh TOKa. 3akoH OMa Jist cootBercTBUU ¢ PI'OC
yuactka uenu 6e3 3/1C. 3aBUCUMOCTb JIEKTPUUYECKOTO cpelHero oo1ero oopa3oBaHusl,
COIIPOTHBIIEHUS OT MaTepuaa, JUIMHbI U TUIOIIAAN OMIEPEYHOTo YTBEPKICHHOTO NMPHKA30M
CEUSHHS MPOBOTHUKA. 3aBUCHMOCTD JIEKTPHIECKOTO COMTPOTHBIICHUS MunucTepcTBa 00pa3oBaHus U
MIPOBOJTHUKOB OT TEMIEPATYPHI. DIEKTPOABUKYIAS CUJIA UCTOUYHUKA Hayku P® ot 17.05.2012
ToKa. 3akoH OMa jy1st mostHOM nenu. CoeTMHEHNE MPOBOIHUKOB. Ne 413
CoenuHeHnne HCTOYHUKOB JIEKTPUUECKON YPHEPTUH B OaTapero. 3aK0H
Jlxxoymsi—Jlenma. PaboTa u MOIITHOCTH 3JIEKTPUUYECKOTO TOKA.
TermoBoe nelcTBHE TOKA.
Tema 3.3. Conep:xanue yueOHOro MaTepuaJa. 4 JlmgHOCTHIE, METANPEIMETHBIE 1-10

DJIeKTPUYECKHIT TOK
B I10JIyIIPOBOJHHUKAX

CoOcTBeHHas IPOBOAMMOCTB MTOJTYITPOBOIHUKOB.
[TomynpoBOTHUKOBBIE TPHOOPHI.

U TIpeIMETHBIC KOMITCTCHIIUU B
cootBeTcTBUU ¢ PI'OC
cpenHero ooiero oopa3oBaHus,
YTBEPKICHHOTO MPHUKA30M

MuHnucTepcTBa 00pa3oBaHus U
Hayku PO ot 17.05.2012




Ne 413

Tema 3.4. MaruutHoe| Coaepxxanue y4eOHOIro MaTepuaJa. JlnuHOoCTBIC, METANIpEIMETHBIC 1-10
noJjie BexTop nHAYKIIMM MarHUTHOTO 1oJs. J{elficTBMe MarHUTHOTO MOJIst Ha 4 Y TIPEIMETHBIE KOMIIETCHIINH B
MPSIMOJIMHENHBIN POBOIHUK C TOKOM. 3aKOH Amriepa. coorBercTBUU ¢ PI'OC
BzanmoneiicrBue TokoB. MaruutHbeli notok. Padora mo cpeHero oo1ero oopa3oBaHus,
MepeMenIeHUI0 MPOBOHUKA C TOKOM B MAarHUTHOM noJie. [leficTBre YTBEPKJACHHOTO IPUKA30M
MarHMTHOTO TOJIS Ha ABMXKYyHIHiics 3apan. Cumna JlopeHua. MuHuctepcTBa 00pa3oBaHus U
OrnpezenieHue yeapHOTO 3apsiaa. Y CKOPUTENIH 3apsSKEHHBIX YaCTHII. Hayku P® ot 17.05.2012
Ne 413
Tema 3.5. Conep:xanue y4eOHOr0 MaTepuaJa. 4 JlnuHoCTBIC, METAaNIpEIMETHBIC 1-10
DIEeKTPOMATHUTHASL | DJIEKTPOMAarHUTHas MHAYKIHMA. BUXpeBOe 2JIEKTPUIECKOE MOJIE. U TIPeIMETHBIC KOMIICTCHIINY B
HHIYKIHS. CaMouHayKuus. DHEPrus MarHUTHOTO TOJIS. cootBercTBUU ¢ PI'OC
cpeaHero oo01ero 0opa3oBaHusl,
YTBEPkKACHHOTO IIPUKA30M
MuHuctepcTBa 00pa3oBaHus 1
Hayku P® ot 17.05.2012
Ne 413
IIpakTHYeckoe 3aHsITHE, B TOM YHcjie B popMe NPAKTUYECKOM 10 JInaHOCTBIC, METaNIpEeAMETHBIE 1-10
NMOAr0TOBKH Y TIpEIMETHBIC KOMITETCHIINH B
B3aumopeiicTBue 3apskeHHBIX Tell. [[pOBOAHUKY B AIEKTPUUECKOM cootBercTBUU ¢ DI'OC
nose. JlusnexTpuku B anekTpuueckoM nose. Konuencaropsl. cpemHero oo01ero 0opa3oBaHusl,
TemnoBoe neiicTBue anekTpruueckoro Toka. CoocTBeHHas U YTBEP>KJIEHHOT'O MPUKa30M
MIpUMeECHas TPOBOIUMOCTD TMOTYITPOBOTHUKOB. MuHuctepcTBa 00pa3oBaHus 1
[TonynpoBonHukoBbIi nuoa. Tpansucrop. OnelT Opcrena. Hayku P® ot 17.05.2012
B3aunmMopeiicTBre MpoBOIHUKOB € TOKaMU. OTKIOHEHHE Ne 413
AJIEKTPOHHOTO IMyYKa MAarHUTHBIM MOJIEM. DJIEKTPOIBUTATETb.
DNEeKTPOU3MEpUTEIbHBIE TPUOOPHI. DIEKTPOMArHUTHAS MHAYKIIUS.
Omnprter @apanest. 3aBucumocth DJIC caMOMHAYKITUU OT CKOPOCTH
W3MEHEHUs CUJIbl TOKA U MHAYKTUBHOCTH MPOBOAHUKA.
PaGora snextporeneparopa. Tpanchopmarop.
JlaGopaTopHoe 3aHsiTHE 4 JlngHOCTBIC, METATIPEIMETHBIC 1-10

N3yuenue 3akona Oma AJ1s ydyacTKa Uenu, MOCIeI0BaTEbHOIO U
NapaJuIeIbHOTO COEAMHEHNS TPOBOAHUKOB. M3yuenue 3akona Oma
U1 TOJTHOM 1eny. M3ydenue siBineHus 31eKTPOMarHUTHON UHAYKIINH.
Onpenenenue ko UIMEHTA MT0JIE3HOTO JEHCTBUS IEKTPUIECKOTO
yaifHuka. OrnpeneiaeHue TeMrnepaTypbl HUTH JaMIIbl HAKAIUBAHMUSL.
Onpenenenne /1C 1 BHyTPEHHETO CONPOTUBIICHNUS UCTOYHHUKA
HaIpPsDKEHUS.

U TIpeIMETHBIEC KOMITETeHIIUU B
cootBercTBUU ¢ PI'OC
cpeaHero obuiero o0pa3oBaHus,
YTBEPKICHHOTO MPUKA30M
MunucTepcTBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413




Pasgen 4. Kosied0anusa v BOJHEIL.

28

Tema 4.1.
Mexannyeckue
KoJIe0anus

Conep:xaHnue y4eOHOr0 3aHSITHSA.

Konebarenproe aBmkenue. ['apmonndeckue konedanus. CBOOOIHBIE
MeXaHUYeCKHue Koebanus. JInHeitHbIe MeXaHHYeCKHe KoJieOaTeTbHbIC
CHUCTCMBI. HpeBpaLueHHe OHCPI'UHU IIPpU KO0JIEOATEILHOM JABUXXCHHU.
CB0OOIHBIC 3aTyXAMOIIHE MEXAHUYECKHE KOTICOaHUSI.

Tema 4.2 Yupyrue
BOJIHBI

Conep:xanue y4eOHOT0 3aHATHS.

[Tonepeunbie U IPOOJIbHBIC BOJIHBI. XapPaKTEPUCTUKH BOJIHBI.
YpaBHeHue MI0CKO# Oerymel BoiaHbl. UHTepdhepeHIns BOJIH.
[TonsTre 0 AUQPAKINK BOJIH. 3BYKOBBIC BOJHEI. YJIBTPA3BYK U €T0
MIPUMEHEHHUE.

Tema 4.3 DuekTpo-
MarHUTHBIE
KOJIe0aHUs

Conep:xanue y4eOHOro 3aHATHS.

CB00oiHBIE 27EKTPOMarHUTHBIE KoseOanus. [IpeBpaiienue sHepruu B
K0J1e0aTeIbHOM KOHTYpE. 3aTyXarollue 3JIeKTPOMAarHuTHbIE
KosiebaHus. ['eHepaTop He3aTyXarmUX JEKTPOMarHuTHBIX
KosieOanuii. BeiHyXIeHHBIE dIleKTpudeckue Konebanus. [lepeMeHHbIi
TOK. I'eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE
COIIPOTHBIIEHUS IEPEMEHHOr0 TOKa. 3akoH OMa /17151 3JIEKTPUUECKON
LeNH IePEMEHHOro Toka. PaboTa 1 MOLTHOCTh IEPEMEHHOI0 TOKA.
I'eneparopsl Toka. Tpancpopmaropsl. TOKHM BEICOKOM YaCTOTHI.
ITonyueHue, nepenayda U pacrpeaeaecHUe IEKTPOIHEPTUHU.

JInaHOCTBIE, METanpeAMETHbBIE
U TIPEIMETHBIE KOMIICTCHIIUU B
cootBercTBUU ¢ PI'OC
cpeHero oo1ero oopa3oBaHus,
YTBEPKJACHHOTO IPUKA30M
MunucTepcTBa 00pa3oBaHUS U
Hayku P® ot 17.05.2012
Ne 413

1-10

1-10

1-10

Tema 4.4 Daerpo-

MAardMTHBIC BOJIHBI.

Conep:xanue y4eOHOIro 3aHATHS.

DJEeKTPOMarHuTHOE ToJie KaK 0COOBIN Bl MaT€pPHH.
DnexTpoMarHuTHble BoJIHbL. Bubpatop ['epria. OTKpBITHII
KosebarenbHbIi KoHTYp. 300petenue panuo A. C. [Tornossim.
ITonsaTHe 0 paguocsa3u. [IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

JImaHOCTBIE, METaNpeIMETHBIE
1 NIPpCIMETHBIC KOMIICTCHIIUA B
cootBercTBUU ¢ PI'OC
cpemHero oo01iero oopa3oBaHusl,
YTBEPKACHHOTO IIPUKA30M

IIpakTnyeckoe 3ansiTHE, B TOM 4Hcie B GopMe NPAKTHYECKOMH
NOATOTOBKH.

CB00O/IHBIE U BBIHYX/ICHHBIE MEXaHUUECKUE KOJIeOaHMsI.

Pe3onanc. O6pa3oBaHue U pacpOCTpaHEHUE YIPYTHUX BOJH.

Yacrora konebaHuil 1 BeIcOTa TOHA 3ByKa. CBOOOAHbIE
3JIEKTPOMarHUTHbIE KojebaHus. OcuusuiorpaMma nepeMeHHOro TOKa.
Konzaencarop B 1enu nepeMmeHHoro Toka. Karyiika "HAYKTUBHOCTH B
LIENY IEPEMEHHOTO TOKa. Pe30HaHC B 1ociie10BaTeIbHON LIENU
MIEPEMEHHOT0 TOKa. M31y4yeHue u npuem 31eKTpOMarHuTHBIX BOJIH.
Pannocssss.

10

MunncTepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413

1-10

1-10

JlabGopaTropHoe 3aHsITHeE.
W3yuenne 3aBUCIMOCTH TIepHOa KOJIeOaHUI HUTSHOTO (MITH
MPY>KUHHOTO) MasiTHUKA OT IJIMHBI HUTHU (MJIH MacCHI TPy3a).

1-10




I/IH,Z[yKTI/IBHI:Ie U EMKOCTHOC COIIPOTUBJICHHS B LICIIH IICPCMCHHOTO
TOKa.

Pa3nesa 5 OnTuka 22 JInuHOCTHIE, METaNPEeAMETHBIE 1-10
U IIPEIMETHBIE KOMIIETEHLIUU B
Tema 5.1 Coaep:xanue y4e0HOro 3aHATHS. COOTBETCTBHH ¢ PIOC
IIpupona cBera CKopocThb paciipOCTpaHEHUs CBETA. 3aKOHBI OTPAXKEHUSI U ITPEJIOM- 4 CpeaHero 061Iero 06pa3oBaHus,
nenus ceta. [lonnoe otpaxenue. JInn3zel. a3 kak ontuyeckas YTBEPIKIACHHOTO IIPUKA30M
cucrema. OnTudeckue npuoOopsI. MHUHHCTEpCTBa 0OPA30BAHHS 1
Hayku P® ot 17.05.2012
Ne 413
Tema 5.2 BoainoBble | Coaep:kanue y4eOHOr0 3aHATHSA. JInaHOCTBIC, METaNpEeAMETHBIE 1-10
CBOIiCTBa cBeTa Wutepdepennms ceera. KorepeHTHOCTh CBETOBBIX JTyUEH. Y TIpEIMETHBIC KOMIIETCHIINH B
NuTtepdepenius B TOHKHUX TUIeHKaX. [1070Ckl paBHOM TONIIUHBL. 4 cootBercTBUU ¢ ®I'OC
Kompna Herotona. Vcronp3oBanve nHTEpPEPEHIIUN B HAYKE U cpeaHero oo01ero 0opa3oBaHusi,
texHuke. {udpaxnus ceera. Judpakius Halenu B napajiebHbIX YTBEPkKACHHOTO IIPUKA30M
nyvax. Judpakunonnas pemerka. [lonstue o ronorpadun. MunucrepcTBa 00pa3oBaHus U
[Tonspuzanus nonepeunsix BoH. [lonspuzamus ceera. J[BoitHoe Hayku P® ot 17.05.2012
nyuenpenomiienue. [onspouasl. Jucnepcens ceera. Buabl cnekTpos. Ne 413
Cnextpsl uciyckanus. CeKTphl MOTJOLIeHUs. YIbTpadroieToBoe 1
nH(ppakpacHoe u3nydenus. Pentrenosckue nyun. x npupoaa u
CBOMCTBA.
IIpakTnyeckoe 3aHsiTHE, B TOM 4HCiIe B (OpMe NPAKTHYECKOH 6 JInuHOCTBIE, METANIpEAMETHBIE 1-10
NMOATOTOBKH. U TIPEIMETHBIE KOMIIETEHLIUU B
3aKOHBI OTPAXKECHHUS U ITPEJIOMJICHUS CBETA. coorBercTBUU ¢ PI'OC
[TonHOE BHYTpEeHHEE OTpaKEHHE. cpemHero o01iero oopa3oBaHusl,
Onrtuyeckue mpudOpBHI. YTBEPKACHHOIO IPUKA30M
WnTtepdepennus cpera. MunucrepcTBa 00pa3oBaHUs U
Hudpaxius ceera. Hayku P® ot 17.05.2012
[Tonsgpusanus ceera. Ne 413
IlonydeHune criekTpa ¢ MIOMOILBIO TPU3MBL.
[Tonmy4yeHnue criekTpa ¢ TOMOUIbIO JUPPAKIINOHHON PEIIEeTKH.
Crnektpockor.
JlabopaTopHoe 3aHsATHE. 8 JInuHOCTBIE, METALIPEIMETHBIE 1-10

N3ydenne n300pakeHus MpeIMETOB B TOHKOM JIMH3E.
N3yuenune untepdepeHuu u qudpakium cBeTa.
I'pamynpoBKa CIIEKTPOCKOIIA U OTIPEIEIICHUE JITNHBI BOJHBI
CTIEKTPATbHBIX JIMTHHA.

nu HpC}IMeTHLIe KOMIICTCHIINH B
cootBeTcTBHH ¢ PI'OC
CpemHero oo01ero oopa3oBaHusl,
YTBEPKACHHOTO MTPUKA30M

MuHuctepcTBa 00pa3oBaHus U




Hayku PO ot 17.05.2012

Tema 7.1 CTpoenue u
pa3Butue BeesenHnoit

Hamra 3Be3nnas cucrema — lNanaktuka. pyrue
rainaktuku. beckoneunocts Beenennoi. IToHaTre 0 KOCMOIOTHH.

Y TIPEIMETHBIC KOMTICTCHITUH B
coorBercTBUU ¢ PI'OC

Ne 413
Pa3nes 6. Di1ieMeHTHI KBAHTOBOI U3k 18 JlnuHocThIE, METAaNIpEAMETHBIE 1-10
Tema 6.1. KBantoBags | Coaep:xxanmne y4eOHOro MaTepuaJia. U NPEIMCTHBIC KOMIICTCHIUH B
ONTHKA KBanTtoBas runoresa [Inanka. @otonsl. Baemnuii 4 coorsercTBuM ¢ PI'OC
dhotoanextpuueckuii 3pdext. Buyrpennuii hpotodrddexr. Tumb cpenHero oouero oopa3oBaHus,
(hOTOAIEMEHTOB. YTBEPKJACHHOTO IPUKA30M
MuHuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
Tema 6.2. Puszuka Conep:xanue y4eOHOT0 3aHATHS. JlnuHOCTBIC, METAIIPEIMETHBIC 1-10
aToma Pa3Buture B3rIs10B HA CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTHU B U TIPeIMETHBIC KOMIICTCHIINY B
aTOMHBIX CIIEKTpax BoAopoa. SnepHas moeiab aroma. OnbITH . 4 cootBercTBUU ¢ ®I'OC
Pesepdopna. Monens atoma Bogopoza mo H. bopy. Kantossie cpeliHero oo1ero oopa3oBaHusl,
reHepaToPhlL. YTBEPkKACHHOTO IIPUKA30M
MuHuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
Tema 6.3 ®uszuka Conep:xanue y4eOHOro MaTepuaJa. JInunocThIE, METAaNIpeAMETHBIE 1-10
aTOMHOIO siApAa. EctecTBeHHas painoakTUBHOCTH. 3aKOH PaAHMOAKTUBHOTO pac- U TIPeIMETHBIC KOMIICTCHIINY B
naga. CriocoObl HAOMIOACHUS M PETUCTPALIUH 3apSHKEHHBIX YaCTHIL. cootBercTBUU ¢ PI'OC
Dddext BaBunora —Yepenkona. CtpoeHue aromHoro aapa. Jledexr 4 cpemHero oo01iero 0opa3oBaHusl,
MAacCCBI, JHEPTHS CBSI3U U YCTOMYUBOCTHh aTOMHBIX sijiep. SaepHbie YTBEPkKACHHOTO TIPUKA30M
peaxiun. MckyccTBeHHas paIiOaKTUBHOCTD. JleneHne TSKEIbIX sep. MunucTepcTBa 00pPa30BAHUS H
ennas siaepHas peakuus. Ynpasisemas 1enHas peakuus. SaepHbrit Hayku P® ot 17.05.2012
peaktop. [lonydeHne panoaKTUBHBIX H30TOMOB U X IIPUMEHEHHE. Ne 413
buonoruueckoe neicTBIE palOaKTUBHBIX U3Ty4YEHUH.
DJIeMEHTapHbIE YaCTHUIIBI.
IIpakTHYeckoe 3aHsITHE, B TOM YHC/Ie B opMe NPAKTHYECKOM 6
MOJATOTOBKH.
®otorddexT. JInneiyaTbie CHEKTPHI pa3TUIHBIX BEIIECTB.
Nznyuenue nazepa (KBaHTOBOTO reHeparopa). CueTyuk
MOHM3UPYIOIINUX U3TydeHUH.
Panen 7. DBosonust Beesiennoii 16 1-10
Conep:xkanue yueOHOro marepuaJa. 4 JInuHOCTHIE, METANTPEAMETHBIE




Pacmmmpsromasicsa Beenennas. Monens ropsueit Beenennoii.
Crtpoenue u npoucxoxaeHue ['anakTuk.

CpemHero oo01ero oopa3oBaHusl,
YTBEPkKJACHHOTO TIPUKA30M
MunucTepcTBa 00pa30BaHMS U
Hayku P® ot 17.05.2012
Ne 413

Tema 7.2 Conep:xanue yueOHOro marepuaJia. 6 JlnuHoCTBIC, METANIpEIMETHBIC 1-10
IBOJIIOLMSI 3BE31. Tepmosinepusiii cuntes. [IpobiieMa TepMosIepHOi SHEPTEeTHKY. Y TIPEIMETHBIE KOMIIETCHIINH B
['unoresa Oueprust ConHua u 38e31. DBoonus 38e3/1. [Ipoucxoxaenue cootBercTBUU ¢ PI'OC
MPOUCXO0KIEHH S ConHeYHOM CUCTEMBI. cpeHero oo1ero oopa3oBaHus,
CoJyiHeYHO¥ cucTeMbl. YTBEPKJACHHOTO IPUKA30M
MunucrepcTBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413
IIpakTHyeckoe 3aHATHE, B TOM 4Kcie B popMe NPAKTHYECKOH 6 JInaHOCTBIC, METaNIpEeAMETHBIE 1-10
MOJATOTOBKH. U TIPeIMETHBIC KOMIICTCHIINY B
Conneunas cucrema (Mozens). @otorpaduu miaHeT, caeaHHbIE C cootBercTBUU ¢ PI'OC
kocmudeckux 30H10B. Kapra JIyns! u muianet. CTpoeHHe U SBOJIOIHS cpeaHero oomero o0pa3oBaHus,
Bcenennoi. YTBEPKJIEHHOT'O IPUKAa30M
MunncTepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
[Ipome:kyTouHas aTTecTanus B op Me IK3ameHa 8
KoncyabTanumn 2
Bcero 194




3. YCJIOBUS PEAJIM3AIIAA PABOUYEM ITPOT'PAMMBI

3.1 .-TpeboBanusi K  MHHMUMAJIBHOMY  MATePHAJbHO-TEXHHYECKOMY
o0ecreyeHNI0 O0yUEeHUS M0 JUCHUIIINHE

Peanuzamust  paboueit  mporpamMmbl  yueOHOW — AucuMIUIUHBL  «Dusnka
(YyriryOJieHHBIN YPOBEHB)» TpeOyeT HaMuuus y4eOHOro KaOmHeTa (PU3HKH.

ObopynoBanme yueOHOro KabuHera:

MynbTUMEIUHBIA KOMIUIEKC. KoMmbloTep MMEET JOCTyn B 3JIEKTPOHHYIO
uH(POPMALIMOHHO-00PAa30BaTENbHYI0  Cpely  OpraHu3alud, K  3JIEKTPOHHO-
OMOMMOTEYHBIM CHCTEMaM, BBIXOJ B TJ00ambHYIO ceTh VIHTEepHET, OCHAIICH
JUIEH3UOHHBIM IPOrPAMMHBIM 00ECIICUEHHEM.

PabGouee Mecto mnpemnonaBatens, paboune Mecta oOydaromuxcs (25 wecr),
KOMILJIEKT y4eOHO-METOAMYECKON JOKYMEHTAlMi, Habop OnTuKa — 3 IIT.; Habop
ANEKTpOJMHAMUKA — 3 IIT.; Habop oanekTtpuuectBa — 3 wmT. [Ipubopsl
JIEMOHCTPALIMOHHBIC: aMIIEPMETP JAEMOHCTPAIMOHHBIN (1MdpoBoil); TpaHchopmaTop
yHuBepcaibHBIM. KommproTepHas u3MeEpUTENbHAs CHUCTEMA:  KOMIIBIOTEPHBIN
M3MEpPUTEIbHBIN  OJIOK;, JaTyuk o00bEMa Traza. Mojenu: MoOJenb JIBUTaTels
BHYTPEHHETO CrOpaHusi; MOJENb 3JIEKTPOMATHUTHOIO pelie JEMOHCTPALMOHHAS;
MOJIEIb  PABHOMEPHOTO  JBIDKCHHS; MOJI€NIb KUHETUYECKOM TEOpUU  Ta3oB.
O6GopynoBanure st pabOThI € DJIEKTPOHHBIMM KoMmIoHeHTamu (MOHTaxHO-
pemonTHas ycraHoBka "Maructp [[20-UKM-A" 300x300Mmm; 220B; 351€KTpOHHBIN
KOHCTPYKTOP «3HATOK». MastHuk AJEKTPOCTATUYECKU. Tabnuna
JIeMOHCTpalnoHHast «MHoxuTenu u npuctaBku CU». YdueOHble BUICOPUITHMBI.

3.2 .MudopmannoHHoe odecrieueHne 00yUeHust
3.2.1. TleyaTHbIe U YJIEKTPOHHBbIE H3TAHUSA

OcHoOBHbBIE YUYeOHbIe U3IaHMS:

1. JImutpuea B.®. ®uzuka nis npodeccuid U CeHUaTbHOCTEN TEXHUYECKOTO
npo@uiist: y4eOHMK Uil CTYACHTOB YUPEXKIECHUM CpenHero mnpodeccuoHanbHOro
obpazoBanus, — M., 2020. — 448 c.

2. Camorinenko IL.U. EcrectBo3nanue. @Pusuka: y4eOHUK 71 CTYICHTOB
YUpexIACHUN cpeiHero npodeccuoHaibHoro oopazosanus, — M., 2020. — 336 c.

3. Imutpuena B.®., Bacunnen JI.UM. ®usuka mis npodeccuii v crieruaibHOCTEN
TEXHUYECKOTO MPOPIIIs: KOHTPOJIBHBIE MaTepUalbl: yueOHOEe MOCOOHe I CTYJCHTOB
YUpeXKIACHUN cpeiHero nmpodeccuoHaibHOro oopazosanus, — M., 2019. — 112 c.

4. Yakak, A. A. ®uzuka. PuzndecKre OCHOBbBI MEXAHUKU: YU4eOHOE TTOCOOUe IS
CIIO / A. A. Yakak. — Capatos: [IpocdhobpazoBanue, 2020. — 180 ¢. — ISBN 978- 5-
4488-0673-5. — Tekcr: oamekTpoHHBIH /[ DiuekTpoHHBIH pecypc 1ubpoOBO
obpazoBarenpHoii  cpenbl CIIO  PROFooOpazoBanme:  [cahit] —  URL:
https://profspo.ru/books/91903

5. Jleryra, C. H. ®usuka. Dnekrpocratuka: yueonoe nocodue mns CIIO / C. H.
Jletyra, A. A. Yakak. — Caparos: [Ipodobpazosanue, 2020. — 177 ¢c. — ISBN 978-
5-4488-0591-2. — Tekct: 3yeKTpOHHBIN // DIeKTpOHHBINA pecypc Hu(pOBOi


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/

obopaszoBarensuoii  cpenbt CIIO  PROFo6pazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/92190

Jleryta, C. H. ®usuka. Dnekrpocraruka: yuyeoHoe mocoome mis CIIO / C. H.
Jletyra, A. A. Yakak. — Caparos: [Ipodobpazosanue, 2020. — 177 ¢c. — ISBN 978-
5-4488-0591-2. — Tekct: »3mekTpoHHBIH [/ DNEKTpOHHBIA pecypc IHPPOBOIH
oOpazoBarensHoil  cpenbpl  CIIO  PROFo6pazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/92190

6. Yakak, A. A. MonexynspHas ¢usmuka: yueOnoe mocooue mist CIIO / A. A.
Yakak ; mog penakuueit M. I'. Kyuepenko. — Capatos: [IpodobpazoBanue, 2020. —

377 ¢c. — ISBN 978-5-4488-0670-4. — TekcT: 3MEKTPOHHBIN // DAEKTPOHHBIN
pecypc mudpoBoii obpazoBarensHoil cpenbl CIIO PROFoOpa3zoBanue: [cailT]. —
URL.: https://profspo.ru/books/91895

7. Tlapmaxko, A. H. ®u3uka B 3a1a4ax. DIeKTpOMarHeTU3M: yueOHOe Tocoone
st CIIO / A. H. IlapmakoB. — Caparos: IIpodobpazoBanue, Ait [Iu Ap Meaua,
2020. — 199 c. — ISBN 978-5-4488-0727-5, 978-5-4497-0275-3. — Tekcr:
AJIEKTPOHHBINA // DieKTpoHHBIH pecypc 1ubpoBoit obpazoBatenbHoOi cpeapl CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/88766.

8. IlapmrakoB, A. H. ®u3uka B 3amagax. OnTuka : yaeoHoe mocodue mus CITO /
A. H. INapmakoB. — CapatoB [IpodoOpazoBanue, Aii [Iu Ap Meana, 2020. — 146
c. — ISBN 978-5-4488-0728-2, 978-5-4497-0276-0. — Tekct: ay1eKTpOHHBIN //
DneKTpoHHBINA pecypc nudpopoit odpazosatensHoit cpeapl CIIO PROFoOpa3zoBanue:
[catiT]. — URL.: https://profspo.ru/books/88765

JlonoJIHUTeIbHbIE y4eOHbIe U3TaHUSA:

9. Tlapmakos, A. H. ®u3uka B 3agayax. Mexanuka: yueoHoe nocodue aisa CI1O

/' A. H. INapmakoB. — CapatoB : [IpodobpazoBanue, Aii [lu Ap Menua, 2020.
— 198 ¢. — ISBN 978-5-4488-0665-0, 978-5-4497-0263-0. — TekcT: 2MeKTpOHHBII
/[ DnextponHbli  pecypc  uudpoBoit  oOpaszoBatenpHOW  cpenpt  CIIO
PROFoo6pazoBanue: [caiit]. — URL: https://profspo.ru/books/88764

10. ITapmrakoB, A. H. ®u3uka B 3amagax. Makpocuctemsl: yueOHOE TTocoOue st
CIIO / A. H. IMapmakoB. — Caparos : [IpodobOpazoBanue, Aii [lu Ap Menua, 2020.
— 183 c. — ISBN 978-5-4488-0729-9, 978-5-4497-0277-7. — TekcT: 2MeKTPOHHBIHI//
DOnexkTpoHHBINA pecypce nudpooit obpazoBarenshoit cpenbl CIIO PROFob6pa3zoBanue:
[caiiT]. — URL.: https://profspo.ru/books/88763

11. Yakak, A. A. ®usuka: yueOnoe mnocodbue mms CIIO / A. A. Yakak, C.
H. Jleryra. — Caparos: Ilpodobpazoanue, 2020. — 541 c¢. — ISBN 978-5-4488-
0667—  Tekct: oanekTpoHHBId [/ DIEKTpOHHBI  pecypc UPPOBOI
obpazoBarensHoit  cpeapl  CIIO  PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/92191

12. Yakak, A. A. MonekynsipHas ¢usuka: yueoHoe nmocodue mia CIIO / A. A.
Yakak ; mon penakiuein M. I'. Kyuepenko. — Caparos: [Ipodobpazosanue, 2020. —
377 ¢c. — ISBN 978-5-4488-0670-4. — Tekcr: anekTpoHHBIH [/ DIeKTpOHHBIN
pecypc uudpoBoit obpazoBarenbHoi cpeasl CIIO PROFo6pazoBanme: [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 Enunas xomrexmus IIOP.
[MpenmetHas koyekius «Duznkay.

14. http://experiment.edu.ru EcrecTBeHHO-Hay4HBIC KCIIEpUMEHTHI — DU3HKa:
Kosnekmust Poccuiickoro o61eo0pa3oBaTeibHOTO MOpTaa.

15. http://www.physics.ru OTkpsIThiii Kojutepk: Dusnka.

16. http://www.elementy.ru 31eMeHTBI: OMYJISPHBIN CAlT O (QyHIAMEHTAIBHOM
HayKe

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

18. http://www.fizmatklass.ru BupTyanbhbiii (pu3mMaT-KiIacc: 0OMICrOpOACKOI
CalT CapaTOBCKUX YUYUTEIIEH.

JJIeKTPOHHO-0U0JINOTEYHAA CHCTEMA:

19. BBC «elibrary», OO0 «PYHOb»

20. OBC «IPRbooks», OO0 «A# ITu Ap Menuay
21. OBC «Jlanb», OO0 «M13nareabcTtBo JlaHbY
22. ObC «PROFobpazoBanue»

23. ObC «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 U OLHEHKA PE3YJBTATOB OCBOEHUSA JUCIUIIJIMHBI
KoHTponb M oOLEeHKa pe3yapTaTOB OCBOEHHUS AUCHMILIMHBI OCYIIECTBISETCS

MIPENoIaBaTesieM B MPOLECCE MPOBEACHUSA NMPAKTUYECKHUX 3aHATUNA U JTA0OOPATOPHBIX

paboT, TECTUPOBaHHUS, a TakKKe BBIMOJHEHUS OOYYAIOIIMMUCS WHIMBUAYATbHbBIX

3aJIaHU, TPOEKTOB, UCCIIEAOBAHMIA.

4.1, ®opMbl 1 METOABI KOHTPOJIAA U OLICHKH Pe3yJIbTATOB 00y4eHU s

Pe3yabTarhl 00yueHus
(ocBOEHHbBIE YMEHHUS, YCBOCHHbIEC 3HAHUA)

®opMBbI M METOIbI KOHTPOJISI
U OLIEHKH Pe3yJIbTATOB 00y4YeHu sl

OcBoeHue  cojepkaHds  Y4eOHOW  JIUCHUIUIMHBI
«®Duzuka (yrayOJeHHBIM ypOBEHB)» 00ecleurnBaeT
JOCTHKECHHUE CTYJCHTAMH CJICTYIOMNX Pe3yJIbTATOB:

JIMYHOCTHBIX:
— YyBCTBO TOPAOCTH U YBWXKEHUA K HUCTOPUU U
JOCTIKEHUSIM OTEUECTBEHHOM (PU3MYECKON HayKu;
buznyecku IrpaMOTHOE TIOBE/ICHHE B
poheCCHOHAIBHON JIeITEIb-

HOCTM U OBITYy Ipu oOpaiieHuu ¢ npubopamMu u
YCTPOWCTBaMHU;

—— TOTOBHOCTh K TIPOJOKEHUIO OO0pa3oBaHus U
ITOBBILIEHNUS KBIM(PUKALUU B n30paHHOM
poheCCUOHAIBHOW ~ JIEATEIBHOCTY U OOBEKTHUBHOE
OCO3HaHHUE POJI (PU3UIYECKUX KOMITIETCHIIHIA B TOM;

—— yYMEHHUE WCMOJb30BaTh JOCTWKECHUS COBPEMECHHOU
(¢uznyeckoil Haykd W (U3NUECKUX TEXHOJOTHH IS

MTOBBIIICHUS COOCTBEHHOTO MUHTEIJICKTYaJIbHOTO
pa3BUTHUS B BBIOpaHHOM npodeccruoHanbHON
NeSITEHbHOCTH;

—— YMEHHE CaMOCTOSITEIHHO I0OBIBATH HOBBIE IS CE0s
(br3UYecKue 3HAHUS, UCTIONB3YsI 1T ATOTO JTOCTYITHBIE
MCTOYHUKHU UHGOPMAITUH;

— yMeHUe BBICTPaWBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHUSI B KOMAaHJE IO PEHICHUIO0 OOIINX
3ajay;

—— yMEHHME VYIOPaBISITh CBOEHM  IO3HABATEIIbHOU
JESTEIbHOCThIO, TPOBOAUTH CAMOOIEHKY ypPOBHS
COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;

®  UHJUBUIyaJIbHbBIC
U (QpOHTAJILHBIE ONPOCHI;

e  (pu3MYECKUN TUKTAHT;
CaMOIIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHUE;
3aIUTa MPOEKTOB;
3ammTa nopTdosauno;
BBITIOJTHECHHE
TBOPYECKUX 3aJaHUN;

®  [pakTUYyecKas padbora;
®  KOHTpOJIbHasA padoTa;

METaNpEeAMETHBIX
—— HUCIIOJIb30BAHUE PA3JIMIHBIX BUIOB MM03HABATEJILHOM

®  UHIUBHIyaJIbHBIC
1 (POHTATBLHBIE OMPOCHI;




NEATEIbHOCTHU JJIsI peIIeHUs

(dbu3nyeckux 3a7ad, MPUMEHEHUE OCHOBHBIX METOJIOB
no3HaHusl  (HAOJIOJCHUS, OIHUCAHMSA, H3MEpEHus,
AKCIEPUMEHTA) JUIsI M3YyYCHHUS Pa3IMYHBIX CTOPOH
OKPY’KaroWIEH NEHCTBUTEIBHOCTH;

—— HCIIOJB30BAaHHE OCHOBHBIX MHTEIUICKTYaJIbHBIX
Omnepannii: TOCTAHOBKH 3aa4H,

dbopMyIMpOBaHUSl TUIOTE3, aHAIW3a MW CHHTE3a,
CpaBHEHUS, 0000IIEHNS, CUCTEMATU3AINH, BBISBICHUS
MIPUYUHHO-CJICJACTBEHHBIX CBSA3€H, MOMCKAa aHAJIOTOB,
(GbOopMyIUPOBaHUS BBIBOJOB JJISI U3YYCHHS Pa3IMIHBIX
CTOpPOH (U3HIECKUX 0OBEKTOB,

SBJICHUA M TIPOILIECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOJAMMOCTh CTAJIKMUBAaThCA B NPO(EeCCHOHATBHOM
cdepe;

—— yYMEHUE TEHEpUpOBaThb HJIEH U OIPEIECTAThH
CpelicTBa, HEOOXOAUMBbIE JUISl UX peaTu3allli;

—— yYMEHHE MCIOJIb30BaTh PA3JWYHbIC UCTOUYHHUKU IS
oJy4eHus (PU3N4EeCKON HH-

(dhopmanuu, OIleHUBaTh €€ JOCTOBEPHOCTH;

—  yYMEHHE€  aHaJIUM3UpPOBaTh U  IMPEIACTABIATH
HH(pOpMAITHIO B PA3IMYHBIX BUJIAX;

—— YyYMEHHE MNYOJUYHO TMPEJCTaBIATh PE3yJbTaThl
COOCTBEHHOT'O UCCIIEOBaHMS, BECTU

JUCKYCCHHM, JOCTYIIHO M TapMOHHUYHO COYeTas
cojiepkanuie u GOpPMBbI MPECTaBIISIEMON HH(POPMAIUK;

(bU3NYeCKUil TUKTAHT;
CaMONpPOBEPKA;
B3aHMOIIPOBEPKA;
TECTUPOBAHUE;
3alUTa MMPOEKTOB;
3armTa nopTdosmno;
BBITNIOJTHEHHE
TBOPYECKUX 3aJJaHHI;

e  MpakTHyeckas pabora;
®  KOHTpOJIbHAs paboTa;

npeIMeTHbIX:

— c(OpMHUPOBAHHOCTh MPEACTABICHUN O POJU U MECTE
(GU3UKH B COBPEMEHHOW HAay4YHOW KapTHHE MUPA;
MoOHUMaHue (U3NYECKON CYIIHOCTH HAOJII01aeMbIX BO
Bcenennoit siBnenuit, ponu Gu3uku B (HOpPMHUPOBAHUU
Kpyrosopa u GyHKIIMOHATBHOU

TPaMOTHOCTH YEJIOBEKa ISl PEIICHHS MTPAKTUYECKUX
3ajay;

— BJIaJICHHEC OCHOBOIIOJIATAIOMUMUA  (PU3UUECKUMHU
MOHSTUSAMHU, 3aKOHOMEPHOCTSIMH,

3aKOHAMU W TEOPUSIMH; YBEPEHHOE HCIOIL30BaHUE
(hM3UYECKON TEPMUHOJIOTHU i CHMBOJIUKH;

— BJAJICHUE OCHOBHBIMHU METOJAMHU  HAYYHOTO
MO3HAHUS, UCTIOIH3YEeMBbIMH B (PU3UKE:

HaOJIIOCHUEM, OITHCaHHEM, HU3MEpPECHUEM,
AKCIIEPUMEHTOM;

— yMmeHus o0pabaTblBaTh pe3yJbTaThl W3MEPEHUH,
OoOHapy>XUBaTh 3aBUCUMOCTb MEXIy (QU3NYECKUMHU

®  UHJIUBUIyaJIbHbBIE
U (GPOHTATBLHBIE OMPOCHI;

e  (pu3MYECKUN TUKTAHT;
CaMOMPOBEPKA;
B3aMMOINPOBEPKA;
TECTUPOBAHUE;
3allliTa IPOEKTOB;
3a1uTa nopTdono;
BBITIOJIHEHHE
TBOPYECKUX 3aJaHUM;

®  [pakTUyecKas padora;
®  KOHTpOJIbHasA paboTa;




BEJIMYMHAMH, OOBACHSITH MOJYYEHHBIE pPE3yJbTaThl U
JIeNaTh BHIBO/IBI;

— c(hOpMHUPOBAHHOCThL YMEHHMs peniaTh (Quanyeckue
3a/lauu;

- c(OpMHPOBAHHOCTH YMEHUS PUMEHSTh
MOJYYCHHbIC 3HAHHMA I OOBSICHEHUS  YCIIOBHIMA
NpOTeKaHUs  (PHU3MUECKUX SIBJICHUH B  MPHPOJIE,
npodecCHoHaTbHONH  chepe ® Uil TPUHATHS

MPAKTUYECKUX PEUICHUH B IOBCEAHEBHOM )KU3HU;

— c(opMUpPOBaHHOCTh COOCTBEHHOW TO3HUIIMH  TIO
OTHOIICHUIO K (pr3nueckor nH(pOopMaImu, MoTyIaeMoin
13 pa3HbIX HICTOUYHHUKOB.

B pamkax mporpammbl y4eOHON AUCITUTIIMHBI
00y4aroLUMMH OCBAUBAIOTCS CIEIYIOIINE 3HAHMUS S
-3aKOHbI, KOTOPBIM IIO{YMHSAETCS IPUPOIHBIE SBJICHUS,
BEJIMYMHBI, KOTOPBIMHU OIMCBIBAKOTCS CBOMCTBA U
MOBE/ICHHUS BELIECTBA U MOJIAA, (PU3UUYECKOE SIBICHUE,
TMII0TE3a, 3aKOH, TEOPUS, BEIIECTBO, B3aUMOJICICTBHE,
3JIEKTPOMAarHUTHOE 10JIe, BOJIHA, (JOTOH, AaTOMHOE
AJIpO, aTOM, HPOHU3HUPYIOIINE U3TyYEHUs, IIJIaHETa,
3B€3/1a, COJTHEYHAsI CUCTEMA, TAJIAKTHKA, BCEJICHHAS.

HNHAWBUYAJIbHBIC

U (pPOHTATIBLHBIE OMPOCHI;

(bu3NYeCKUil TUKTaHT;
CaMOIPOBEPKa;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
3al1Ta MPOEKTOB;
3aIuTa NopTdoIno;
BBITIOJTHECHHE

TBOPYECKHUX 3aJaHUN;

nmpakTuyeckas paboTa;
KOHTpOJIbHas paboTa;

B pamkax nporpamMMbl y4eOHOU JUCITUTIIMHBI
O0OYYarOIIMMHKCS OCBAUBAIOTCS CIEAYIONINE YMEHMS S
-pelmaTh 3a4a4u UCMOJIb3YSl U3YUEHHBIE 3aKOHBI,
OTIEpUPOBATH CAMHHUIIAMH U3MEPEHUS HU3UUECKUX
BEJINYHH.

-HaBBIKAMHU CAMOCTOSATEILHOTO MIPUOOPETEHUS 3HAHUN
C UCTIOJIHb30BAaHUEM UHTEPHETA, Y4COHOM U CIIPAaBOYHOMN
nutepatypsl. PaboTats ¢ puznueckum
000pyI0BaHUEM.

HMHAWBUIYAJIbHBIC

U (POHTATBLHBIE OMPOCHI;

(bu3nYeCcKuil TUKTAHT;
CaMOMPOBEPKA;
B3aUMOINPOBEPKA;
TECTUPOBAHMUE;
3allliTa IPOEKTOB;
3a1uTa NopTdoImo;
BBITIOJIHEHUE

TBOPYECKUX 3a/IaHUM;

npakTuyeckas padora;
KOHTpOJIbHasA paboTa;




4.2.®oH/ OLIEeHOYHBIX CPEeACTB IS MPOBeIeHUsI TEKYIIero KOHTPOJIS 1
NMPOMEKYTOYHOM ATTECTANNH 00YYAOIIMXCS M0 TUCIHUTLINHE

4.2.1.CucremMa oOlleHHBAHMSI Pe3yJIbTATOB BbINOJIHEHUsI 3a1aHU

OrnieHMBaHKWE PE3YNIHTATOB BBIMOJHEHUS 3aJaHUN MPOMEXKYTOYHOM aTTeCTalNH
OCYILIECTBIISIETCS HAa OCHOBE CJICAYIOIIMX MPUHIIUIIOB:

— JIOCTOBEPHOCTH OIIEHKH — OIICHMBACTCS YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH,
YMEHUM, TMPAKTUYECKOTO OIbITa, OOMMUX U NPOo(PEecCHOHATBHBIX KOMIICTCHIUH,
IIPOJICMOHCTPUPOBAHHBIX OOYYAIOITMMHKCS B X0JI€ BBITIOJIHCHHS 3aJ1aHMS;

— QJICKBaTHOCTH OILICHKH — OIICHKA BBIMOJHEHUS 3aJaHUN JOJDKHA MPOBOJIUTHCS B
OTHOIIECHUHU TEX KOMIICTCHIINMA, KOTOPhIe HEOOX0MUMBI 71 3()(PEKTUBHOTO BBITTOTHCHHSI
3Q/IaHUS; HAJCKHOCTH OIICHKM — CHCTEMa OICHMBAHMS BBIIOJHCHHS 3aJaHHHM TOJDKHA
o0yagaTh BBICOKOW CTENEHBIO YCTOMYMBOCTH TIPH HEOJHOKPATHBIX OIICHKAX YPOBHSI
chOPMHPOBAHHOCTH  3HAHWH, YMEHHH, TMPAKTHYECKOTO  OMbITa, OOMUX |
po¢heCCUOHANIBHBIX KOMIETEHIIUM 00y4aromuxcs;

— KOMILJIEKCHOCTH OIICHKM — CHCT€Ma OIICHUBAHHS BBITIOJIHEHHUS 3aJaHUN JTOJDKHA
MO3BOJIATh HMHTETPATHBHO OIICHUBATH 0OmMMe U MPOodheCCHOHAIBHBIE KOMIIETCHITUN
oOyyJarommxcs;

— OOBEKTUBHOCTHU OIICHKM — OILICHKA BBIMOJHEHHMS KOHKYPCHBIX 3aJaHUN JTOJDKHA
OBITh  HE3aBUCHUMOM OT O0COOEHHOCTEH MNpodEeCCHOHAIBPHOM  OpHEHTAIlMd  WJIU
MPEAMOYTEHUH MPENo1aBaTelield, OCYIECTBIIONIX KOHTPOJIb WIH aTTECTAIINIO.

[Ipu BBITOTHEHWM TPOIETYP OICHKU 3aJaHUN HCIIOJIB3YIOTCS CICAYIONNE OCHOBHBIE
METO/IbI:

—  METOJI pacyeTa MePBUIHBIX OAIIOB;

— METOJ pacyeTa CBOJIHBIX 0aJIIOB.

Pe3ynbTaThl BEIIOJHEHUS 3aJaHUN OICHUBAIOTCS B COOTBETCTBHUU C Pa3pabOTaHHBIMH
KpUTEpUSIMU  OLIGHKW. Mcrmonb3yeTcss mnsaTuOayuibHas  IIKajda IS OLICHUBaHHS
pe3yJbTaTOB OOYyUYCHUS.

[TepeBon mATHOAUTBHOW INKaNbl y4deTa PE3yNbTaTOB B MATHOALILHYIO OICHOYHYIO
IIKaJy:

Onenka KonuyecTBo 6anioB, HAOpaHHBIX 32
BBITIOJTHEHHE TEOPETUUECKOTO U
NPaKTUYECKOro 3aJlaHusl, CpeIHUI a1
[0 UTOTaM aTTeCTalluu

OreHka 5 «OTIMYHO» 4.6-5
Ouenka 4 «xoporioy 3,6-4,5
Ornenka 3 «yJI0OBJIETBOPUTEITHEHOY 3-3,5

OreHka 2 «HEYIOBICTBOPUTEITHLHOY <29




IToxka3zaTe/ M U KPUTEPUU OLICHUBAHUS KOMIIETECHIUMI
[Toka3aTrenmn W KpUTEPUU OLICHMBAHUS KOMIICTECHUMW OTPAXKEHBI B KOMIUJIEKTE
KOHTPOJIbHO-OIIEHOUHBIX cpeacTB. ([Ipwmoskerne 1) W XpaHATCS B MPEAMETHO-
[IAKJIOBOM KOMHCCHUH.

KoHTpoJsibHbIE U TeCTOBBIE 3aJaHUS
[lepeyeHb BOMPOCOB, KOHTPOJBHBIE U TECTOBBIE 3aJaHUsi, HEOOXOJIMMBIE IS
OLICHKM PEe3yJbTaTOB OOYYEHHMs XapakTepu3yrolmux (opMUpoBaHHE KOMIETEHIIUM
HPEACTABICHBI B KOMIUIEKTE KOHTPOJIBHO-OICHOYHBIX cpencTB. ([Ipmnoxkenue 1) u
XPaHSTCS B IPEIMETHO-IIUKIIOBON KOMHCCHH.

MeToauyeckue MaTepHuaIbl
Meronuueckie — MaTepuaibl,  OMPENCIAIONIME  TPOLEAYyphl  OICHUBAHMS
pe3ynbTaTOB  OOYYCHHS  XapakTepu3ylommx  (HOpMHUpOBaHHE  KOMIICTCHIIUN
MIPEICTABJICHBI B METOIMYCCKUX PEKOMEH/IAIMSIX 110 BBITIOJHEHUIO TIPAKTHIECKUX padOT
(ITpunoxxenue 2) u nadoparopusix padbot ([Ipunoxenue 3) U XpaHarcs B MpeaMETHO-
IIUKJIOBON KOMHUCCHHU.



