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PaGouas mporpamma yaeOHON nuciuIUIHb «Du3nka (yriryOJICHHBIN YPOBEHD )»
pazpaborana B coorBeTcTBUM ¢ TpeboBanusmu PI'OC CIIO mo cnenuanbHOCTH
21.02.05 «3emenbHO - WMYIIECTBEHHBIE OTHONICHHS» YTBEPKIEHHOTO MPHUKA30M
MunuctepctBa oopazoBanus u Hayku PD ot 12.05.2014 r., Ne486, ®I'OC cpeanero
oO1ero o0Opa3oBaHus, YTBEPKACHHOTO MpHKa3oM MUHUCTEpCTBAa 00pa3oBaHUS U
Hayku PO ot 17.05.2012 Ne 413 u npumepHOii mporpammoit 061eo0pa3zoBaTeIbHON
yueOHOM guciuIuinHbl  «DPusnka» s NpodecCUOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3aluii, peKOMEeHJ0BaHHBIX DenepaabHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM
yupexaeHuem «dDenepaabHblii HHCTUTYT pa3BUTUA oOpa3zoBanHus» (PI'AY «DUPOy)
B KaueCTBE MPUMEPHBIX MPOTPAMMBI JIJIsl peaiu3alii OCHOBHOM mpodeccuoHanbHON
oOpazoBarenbHoil mporpammbl CIIO Ha 6a3e ocHOBHOro oOIIEro oOpa3zoBaHUs C
nosyueHuem cpegsero ooduiero oodpazoBanus (IIporokon Ne 3 or 21 wurons 2015 r.
Peructpaunonnsiii Homep peuensuu 377 ot 23 urona 2015 r. ®T'AY «DUPO») (c
M3MEHEHUSIMHU U JTonojaHeHusMu oT 25.05.2017 r.).

Pa3zpabotunk: JlunpkoBa K.C. — mpenonaBarens BbICHIEH KBAIU(PUKAIIMOHHOM
kareropun @unmana CI'TY nmenu ['arapuna I0.A. B 1. IleTpoBcke

PenienseHTsI:

Bremmnuin  penenszent: Hecrepenko E.C. — npenonmaBatens  BbICHIER
KBAIM(PUKALIMOHHON KAaTErOpuu DHIEIbCCKOTO TEXHOJOornyeckoro uHcrtutyra CI'TY
nMmenH ['arapuna 10.A.



1. MACIIOPT PABOYEHM ITPOTI'PAMMBI YYEBHOM TN CUATIIMHBI
OY .10 ®usuka (yriry0JieHHbI YPOBEHbD)

1.1.O61aCcTh IPUMEHEHHS IPOTPAMMBbI

PabGouas nporpamma yueOHOM nucuuIuinHbl «Dusnka (yriryOJaeHHbI YpPOBEHbB)
ABJISIETCSI YaCThIO MPOrPaMMBbI MMOATOTOBKU CHEUAIMCTOB CPEIHEro 3BEHA (Jajnee —
[MTIICC3) B cootBerctBHM ¢ PI'OC CIIO mo crnernuansHocTr 21.02.05 «3emenbHO -
MMYIIECTBEHHBIC OTHOMICHUs» MecTo yueOHo# nucuurinabl B cTpyktype [TTIICC3

VyeOnas aucuuruimHa «®Pusuka (yriyOJIEHHBIH YpOBEHb)» BXOAHWT B
obmeo6pazoBarenbHbIi Uk [TIICC3.

1.2. Ilesu u TpeOOBaHMS K Pe3yJbTATAM OCBOCHUS TUCUMILINHBI

Conepxanue mNporpaMmbl y4eOHON AucHUIIMHbl «Dusnuka (yriayOJieHHBIN
YPOBEHbB)» HAIIPaBJICHO Ha JOCTHKEHUE CIETYIONIUX IeIeH:

— OCBOEHHE 3HAaHUU O PyHIAMEHTaJIbHBIX (PU3HMUECKUX 3aKOHAX W MPUHLHUIIAX,
JeXKalluX B OCHOBE COBPEMEHHOW (DPU3MYECKON KapTUHBI MHUpA; HauboJiee BAKHBIX
OTKPBITUSIX B 001acT (PU3MKHM, OKA3aBIIMX ONpPENEISIONICe BIMSHUE HAa pa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METO/IaX HAYYHOT'O TIO3HAHUSI IPUPOIbI;

— OBJAJICHUE YMEHUSIMHU NPOBOJIUTH HAOIIOACHHUS, TUIAHUPOBATH U BBIOJIHATH
HKCIIEPUMEHTBI, BBIAIBUTaTh TUIIOTE3bl U CTPOUTH MOJEIH, IPUMEHSATH MOJyUYECHHBIE
3HaHUS 10 PU3KKE AJ1s1 0OBSICHEHUS! Pa3HOOOPa3HbIX (PU3NYECKUX SIBJICHUN U CBOWCTB
BEILIECTB; MPAKTUYECKOIO HCIOJIb30BaHUS (DU3MYECKUX 3HAHUM; OLIEHUBATh
JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POpMaLIUH;

— pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM B Tmpoliecce IPUOOPETEHUS 3HAHMK W yYMEHHH 10 (u3mMke ¢
UCIIOJIb30BaHUEM  pa3jIMYHbIX HCTOYHMKOB HMH(GOpPMalMU U  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTH;

— BOCIUTaHHE YOEKJECHHOCTH B BO3MOKHOCTH IMO3HAHUSI 3aKOHOB MPHUPOIBL;
UCIIONIb30BAaHUsl  JOCTMKEHUM (U3MKM Ha 0Olaro pas3BUTHUS ~ UYEJIOBEUYECKOM
UMBWIM3AIMK; HEOOXOAMMOCTH COTPYJHHMYECTBA B IPOLECCE COBMECTHOTO
BBIMIOJIHEHUS 3a]1ad, YBAXKUTEJIbHOTO OTHOIICHHS K MHEHHUIO OIIMOHEHTa MpHU
00CYXIeHHH TPOOJIEM €CTECTBEHHOHAYYHOT'O COJIEPKAHUS; TOTOBHOCTU K MOPAJIbHO-
OTUYECKOM  OIIEHKE  MCIOJIb30BaHUS  HAay4HBIX JOCTUKEHUU, YyBCTBa
OTBETCTBEHHOCTH 32 3aIUTYy OKPYKAIOIIEH Cpebl;

— HCHOJb30BaHHE MPUOOPETEHHBIX 3HAHUM W YMEHMH JUIsl pelieHus
NPaKTUUYECKUX  3a/Jad TMOBCEJIHEBHOM KU3HH, oOecredeHus: Oe30MacHOCTH
COOCTBEHHOM U3HHU, PAlIMOHAIIBHOTO MPUPOIOTIONH30BAHMS  OXPaHbl OKpYKaroIIen
Cpelbl.

YcBoenue conepxkanus yueOHoit aucuurinasl OY (.10 dusnka (yriayOsieHHbIHl
YPOBEHB) 00€CTIeYMBaCT JOCTUKEHUE CTYJACHTAMHU CIICTYIOIIUX PE3YIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO FOPJIOCTH U YBaKE€HHS K UCTOPUU U JTOCTUKEHUSM OTEYECTBEHHOMN



¢usznueckoi Hayky; (U3MUECKM TIPaMOTHOE IIOBEIEHHE B MNPOPECCUOHAIBHOU
JESITEIbHOCTU U OBITY IpU OOpallieHuH ¢ TpudopaMu U yCTPOIlCTBaMH;

— TOTOBHOCTbH K MPOJOJDKEHUIO 00pa30BaHMsI U MOBBILIEHUS KBAIU(PUKALUU B
n30paHHON MPOQEeCcCCHOHANBHON NEATEIBHOCTH U OOBEKTHMBHOE OCO3HAHHE POJIH
(bU3MYECKUX KOMIIETEHIIUHN B 3TOM;

— yMEHHME HCHOJb30BaTh JIOCTHKEHUS COBPEMEHHOM (PU3NYECKOW HAyKU M
(Gu3NYECKUX TEXHOJOTMM [UId TOBBILIEHUS COOCTBEHHOTO MHTEIEKTYaJIbHOIO
pa3BUTHUS B BEIOpAaHHOW NPO(ECCUOHATIBHON A TENbHOCTH;

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

— yMEHHE BBICTpanBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMaHE IO
perieHunto oOnuX 3a1a4;

— yMEHHE YIOPaBIATH CBOEW IO3HABATEIbHOM JAEATEIbHOCTHIO, IMPOBOJUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOT0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

— WCIIOJIb30BAaHHME PA3UYHBIX BHUAOB TIO3HABATEIHHOW NEATETHHOCTH IS
pemieHuss (puU3MUECKMX 3amad, TNPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(HaOnrofeHusl, OMMCAHWs, M3MEPEHUS, IKCIEPUMEHTA) ISl M3YYCHHs Pa3IMYHbIX
CTOPOH OKPYXAIOIIEH IEMCTBUTEIILHOCTH;

— HCIIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYyaJIbHbIX OIEpalyii: MOCTaHOBKU
3ajauu, (hopMyIMpOBaHUS TUIIOTE3, aHAM3a W CUHTE3a, CPAaBHEHHUs, 0000IIEHUS,
CUCTEMAaTHU3alluM, BBISBJICHUS NPUYUHHO-CIIEICTBEHHBIX CBS3€H, MOUCKAa aHAJIOTOB,
dbopMynMpoBaHHUS BBIBOJOB JJII M3YyYEHHUS PAa3IHYHBIX CTOPOH  (UBHYECKUX
OOBEKTOB, SIBICHUA W TMPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTD
CTaJIKUBAThCS B MpodeccuoHanbHOM cdepe;

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

— yMEHHE HCIOJIb30BaTh Pa3IUYHbIC UCTOYHUKHU I MOIYy4eHUs (PU3ndecKon
nH(pOpPMaIH, OLIEHUBATH €€ TOCTOBEPHOCTD;

— yMEHHE aHAIU3UPOBATH U MPEACTABIATH HHPOPMAIIHIO B pa3IMIHBIX BUIAX;

— yMeHHe MyOJIMYHO MPEICTaBIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIECOBAHMUS,
BECTU JIUCKYCCHHM, JIOCTYIHO M TapMOHMYHO CcO4YeTas cojJepKaHue U (OpPMBI
npecTaBisieMol nHpopMaIuy;

NnpeAMeTHbIX:
— chOpMHUPOBAHHOCTh TMPEJCTABIEHUH O POJIM MW MecTe (UMK B
COBPEMEHHOW Hay4YHOW KapTHUHE MHpa; [OHUMaHUWE (UIUYECKON CYUIHOCTH
HaOmogaemMbIx BO BeenenHol siBiaeHuit, poiu ¢pu3uku B GOPMUPOBAHUM KPYro3opa u
(YHKIMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JUIsl pelIeHUs! MPAKTUYECKUX 3aa4;

— BJIAJICHUE OCHOBOIIOJIAratoIUMHU buznUecKkuMu MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMHU; YBEPEHHOE MCIIOJIb30BaHUE (PU3NUECKOM
TEPMHUHOJIOTUU U CUMBOJIVKH;

— BIAQJCHHE OCHOBHBIMM METOJAaMM HAy4YHOT'O IIO3HAHUSA, UCHOJIb3YEMBIMU B
¢bu3uKe: HAOMIOICHUEM, OMTMCAHNEM, U3MEPEHUEM, IKCTIEPUMEHTOM;



— yMeHus oOpabaTbiBaThb  pe3yJbTaTbl  U3MEPEHMUIA, oOHapyKHUBaTh
3aBUCUMOCTh MEXKAY (U3MUYECKUMHU BEIWYWHAMHU, OOBSICHATH IOJTYYCHHBIC
pe3yabTaThl U J€JaTh BHIBO/IBI;

— copMHUPOBAHHOCTH YMEHHUS periaTh pU3ndecKue 3a1aum;

— chOpPMUPOBAHHOCTh YMEHHS TPHMCHATHh TIOJy4YeHHBIC 3HAHWS IS
OOBSCHEHUS  YCJIOBUH  TpOTEKaHWs  (QU3MYECKUX  SBJICHUA B  TPHUPOJE,
npodeccuoHanbHON cepe U A OPUHATHS MPAKTUUYECKUX  pEUICHUN B
MOBCEHEBHOM JKU3HH,

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

B pe3ynbpTare ocBOEHUS TUCIUILUIMHBI 00YYaIOMIUIACs TOJKEH 3HATh!

— 3aKOHBI, KOTOPbIM TMOJYUHSAETCS TMPUPOJHBIC  SBJICHUS, BEJIMYMUHBI,
KOTOPBIMH OIMCHIBAIOTCS 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 pe3ynbrare 0CBOCHUS AUCIUILUIMHBI 00YYaIOIIUKCA T0KEH YMeTh:

— pemiaTh 3a/Ja4dl UCHOJB3Ys W3YUYCHHBIC 3aKOHBI, OMEPUPOBATH €IUHUIIAMH
u3MepeHus GU3NYECKUX BEINYHH,

— HaBbIKAMHU CaMOCTOSITENIBHOIO NMPUOOPETEHUs 3HAHUM C HCHOJIb30BaHUEM
WHTEpHETa, Y4eOHOM © CcHpaBOYHOM JuTeparypsl. PabGortath ¢ ¢dusnyeckum
000pyTIOBaHUEM.

1.3. KosmuyecTBOo 4acoB Ha 0CBOCHHE NPOTrPAMMBI JUCHMIIHHbBI
MakcumanbHON yueOHOM HAarpy3Kku oOyuatoierocst 287 yaca, B TOM YUCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 184 daca;
caMocTosiTeNbHas paboTa odyyatomierocs 93 yaca;

MPOMEXYTOYHAs aTTecTalus 6 4acos;

KOHCYJIbTaluu 4 yaca.



2. CTPYKTYPA U COIEP)KAHUE YYEBHOM JJUCHUILJIAHBI

2.1. O0bem yueOHOI TMCUMILIMHBI U BUIbI Y4eOHO# padoThl

Buj yueOHOM padoThI Odnem
4acoB
O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI 287
B TOM YHCJIE:
TEOpETUUYECKOE OOyUeHHE 100
OPAKTUYECKUE 3aHATHS, B TOM 4YHUCIE B (QopMe MpaKTUYECKOU 58
MOJITOTOBKU
1ab0paTOPHBIE 3aHATHS 26
caMocCTosTeNbHas paboTa 93
KOHCYJIbTAallN! 4
IPOMEXYTOYHasl aTTecTalus B popme sK3aMeHa 5




2.2. TemaTuyeckuii J1aH U coaepkanue yueoHoi nucuuminabl OY 1,10 @usuka (yriayo0JeHHbI YPOBEHbD)

Mexannku HeroTrona

[Tepeiit 3akon Hetorona. Cuna. Macca. Umnysnbsc. Bropoii 3akoH
Hprorona. OCHOBHOM 3aKOH KJIACCHYECKOW TUHAMUKH. TpeTnii 3aK0H
Herotona.

3aKOH BCEMUPHOTO TAroTeHus. ['paButannonHoe nojue. Cumna
TsoxecT. Bec. CiocoOb1 u3mepenus Macchl Tenn. CUilbl B MEXaHHUKE.

Y TIpeIMETHBIE KOMITETCHIINU B
cootBercTBUU ¢ PI'OC
CcpemHero o01ero oopa3oBaHusl,
YTBEPKJICHHOTO NMPHUKA30M
MunucrepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, 1adopaTopHbie padoThbl U O0bém Koabl komnereHuuii, Y4ebHO-
pa3aesioB U TeM NMpaKTHYecKHe 3aHATHS, CAMOCTOAATE/IbHAsI pa0doTa 00y4alouuxcs, | 4YacoB (GopMHPOBAHHIO KOTOPbIX MeTonYecKoe
KypcoBasi padora (Ipoekr) crocoo0cTByeT odecreyeHue
3JIeMEHT MPOrpaMMbl
1 2 3 4 5
BBenenue Coaep:xanue y4eOHOro Mmarepuajia 2 JlnunocTtole, MeTanpeAMETHBIC 1-10
®duszuka — (yHIaMEHTaIbHAS HayKa O TIPUPO/IL. U TIPEeIMETHbIE KOMIIETEHILIUU B
EcrecTBeHHOHay4HBIN METO/ IMO3HAHUS, €T0 BO3MOXHOCTH U cootBetrcTBUU ¢ DI'OC
TPAHMIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUS B IIPOIIECCE cpenHero ooiero oopa3oBaHus,
MOo3HaHUs NpUposl. MoaenupoBanue pU3NUECKUX SBICHUM U YTBEP>KJICHHOTO MPUKA30M
npoueccoB. Ponb akciepuMeHTa 1 TEOpUM B MPOLIECCE NO3HAHUS MunuctepcTBa 00pa3oBaHUs U
npupobl. dusndeckas BenuuuHa. [lorpemHocTu n3mMepeHui Hayku P® ot 17.05.2012
¢usnveckux BenuunH. Pusnveckre 3aK0oHbI. [ paHUIIBI Ne 413
MPUMEHUMOCTH (pu3nueckux 3akoHoB. [TonsTHE 0 hHzHUeckoit
KapTuHE Mupa. 3HaueHue (pusuku npu ocsoeHun npodeccuii CI10 u
cneruanbHoctei CI10.
Pazmesa 1. Mexanuka 30
Tema 1.1. Conep:xanue y4eOHOro MmaTepuajia 4 JInunocThIE, METaNIpeAMETHBIE 1-10
Kunematuka Mexanunueckoe apmwkenue. [lepememenue. [Tyts. CkopocTb. Y NIPEIMETHBIE KOMIIETEHIIUN B
PaBHOMeEpHOE npAMOTMHENHOE IBUKEHUE. Y CKOPEHUE. cootBercTBUU ¢ PI'OC
PaBHOMEpeMeHHOE TPSIMOJIMHEWHOE IBUKEHUE. cpeliHero oo1iero oopa3oBaHusl,
CBoboaHoe nmasnenue. J[BmkeHue Tena, OpoeHHOro Mo YIiioM K YTBEPKACHHOTO MTPUKA30M
rOpU30HTY. PaBHOMEpHOE IBH>KEHHE 110 OKPYKHOCTH. MuHuctepcTBa 00pa3oBaHus 1
Hayku P® ot 17.05.2012
Ne 413
Tema 1.2. 3akoHbI Conep:xanue y4eOHOro MmaTepuajia 4 JInunocThIE, METaNIpEAMETHBIE 1-10




Tema 1.3. 3akoHbI Conep:xanue yueOHOro MmaTepuaJjia. 4 JInuHOCTHIE, METaIPEAMETHBIE 1-10
COXpaHeHHs B 3aKoH coXpaHEeHHs UMITyNbca. PeakTuBHOE BHKeHue. PaboTa cuibl. U TIPEIMETHBIE KOMIICTCHIIUY B
MeXaHHuKe Pabora noreHnmanbHbIX cuil. MomHOCTh. DHeprus. Kunerndeckas cootBeTcTBUM ¢ PI'OC
sHeprus. [loTennnanbHast sHEprusi. 3aKOH COXpaHEHUSI MEXaHUYECKON cpelHero 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 JlnunocThIE, METaNIpeAMETHBIE 1-10
NMOATOTOBKH Y TIPEIMETHBIC KOMIICTCHIINY B
3aBHCHMOCTB TPACKTOPHH OT BHIOOPA CUCTEMBI OTCUETA. cootBercTBUU ¢ PI'OC
Buibl MexaHHUECKOTO ABUKCHHUS. cpeaHero oomero o0pa3oBaHus,
3aBUCHUMOCTh YCKOPEHHS TeJla OT €r0 MacChl M CUJIbL, ACHCTBYIOLICH YTBEPKACHHOTO TPUKA30M
Ha Teno. CrnoxeHue cuil. PaBeHCTBO U MPOTHUBOIOJIOKHOCTD MuHuctepcTBa 00pa3oBaHus U
HaIpaBJIEHUs CWJI IEUCTBUS U POTUBOACHCTBUS. 3aBUCUMOCTb CUJIbI Hayku P® ot 17.05.2012
YIIPYTOCTH OT J1e(hOpMAIIHH. Ne 413
Cunbl TpeHHUsL.
JlaGopaTopHoe 3aHATHE 8 JlnuHocThIe, METanpeIMETHRIC 1-10
HccnenoBanue ABMXKEHUS Tela MO/ ICWCTBUEM MOCTOSIHHON CHJTBI. U TIPeIMETHBIE KOMIIETCHIIUU B
N3yuenue 3akoHa coxpaHeHus umiyibca. CoxpaHeHue cootBeTcTBUU ¢ PI'OC
MEXaHUUYECKOM SHEePTUU PU JBUKEHUH TeJa MO/ JCHCTBHEM CUJT cpenHero ooiero oopa3oBaHus,
TSDKECTH | yrpyroctu. CpaBHEHUE paOOThI CUIIBI C H3MEHEHUEM YTBEPXkKJICHHOTO IIPUKA30M
KMHETHUYECKOM 3Hepruu Tena.M3yueHre 3aKk0HOB COXpaHEHUs Ha MunuctepcTBa 00pa3oBaHUs U
IpUMepe yJapa HapoB U 0aNTMCTUYECKOT0 MasiTHUKA. Hayku P® ot 17.05.2012
N3ydenne 0cOOEHHOCTEM CHUITbI TPEHUS (CKOTBKECHHUS). Ne 413
Pa3znen 2. OCHOBBI MOJIEKYJISIPHOI QU3UKU M TEPMOTUHAMUKHI 34 JIndHOCThIE, METaNpeAMETHBIE
Tema 2.1. OcnoBbl | Conepixanue y4eOHOIo 1 TIPCIMCTHBIC KOMIICTCHITHA 1-10
MOJIEKYJIAPHO- MarTepuaJa. B cootBeTcTBHM ¢ PI'OC
KHHETHYeCKOMH OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPUH. CpeaHero oouiero
TEOpHH. Pa3mepsl 1 Macca MoJIeKys1 U aTOMOB. bpOyHOBCKOE IBUKEHHUE. 00pa3oBaHHUsI, YTBEPIKACHHOTO
4 npuKazoM MuHucrepcTBa

HUneanbHblii ras.

Juddy3usa. Cunsl 1 3HEPrHsi MEXXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEpAbIX Teld. CKopocTH
JBHKEHUS MOJIEKYJI U UX U3MEPEHHE.

WneanpHelii raz. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TeopHH ra3oB. TeMmneparypa u ee uamepenue. ['a3oBbie
3aKOHBI. AOCOJIOTHBIN HyNb TeMIlepaTypsl. TepMoanHaMuuecKkas
HIKaJIa TEMIEPATYPBI. Y paBHEHHE COCTOSHMS HJI€aJIbHOTO ra3a.
MounsipHast ra3oBast HOCTOSIHHASL.

oOpa3zoBaHus 1 Hayku PO ot
17.05.2012 Ne 413




Tema 2.2. Coaeprxanue y4eO0HOro Mmarepuaja JIn4HOCTBIE, METANIpEAMETHBIE 1-10
OcHoBBI OCHOBHBIE TIOHATHS U OTIpeiesIeHUsl. BHYTpEHHSISI SHEPIHs CUCTEMBI. U TIpeIMETHBIC KOMITETCHIIUU B
TePMOAMHAMHKH BuyTpenHss sHeprus uneansHoro raza. Pabora u rernora kak Gopmbl 4 cootBeTcTBUU ¢ PI'OC
nepeaayy 3Hepruu. TernoeMKocTh. Y aenbHast TeII0EMKOCTb. cpeaHero oomero o0pa3oBaHus,
VYpaBHenue TerioBoro 6ananca. [leppoe YTBEPKJACHHOTO IPUKA30M
Ha4ajo TepMOJAMHAMUKU. AtnadaTHbIi npouecc. [Ipunnun neicreus MunucrepcTBa 00pa3oBaHUs U
terioBoit mamuubl. KITJ[ TerioBoro aeurarens. Bropoe nadano Hayku P® ot 17.05.2012
TEPMOJMHAMUKHU. TepMOIMHaMHUUYECKas IKAJIa TEMIIEPATYD. Ne 413
XonoawibHble MaIuHbL. TerioBsle quratenu. OxpaHa Ipupombl.
Tema 2.3. Conep:xanue yueOHOro MmaTepuaJja. JInunocThIE, METanIpeAMETHBIE 1-10
CpoiicTBa mapos. Hcnapenue u konaeHcanus. HacbleHHbIN ap 1 ero cBOMCTBA. 4 U IIPEIMETHBIE KOMIIETEHLIUY B
AOCOMIOTHAS ¥ OTHOCUTEIIbHAS BIIAXKHOCTH BO3yXa. Touka poCHL. cootBeTcTBUU ¢ PI'OC
Kunenue. 3aBUCMMOCTb TEMIIEpaTypbl KUIIEHUS OT 1aBJICHUS. cpeaHero oomiero o0pa3oBaHus,
[leperpetsblil nap u €ro UCIOJIb30BAHUE B TEXHUKE. YTBEPKACHHOTO IPUKA30M
Tema 2.4, Copnepxanue yueOHOro MaTepuaJa. 4 MunucrepcTBa 00Opa3oBaHus U 1-10
CaoiicTBa XapakTepUCTHKa JKUIKOI0 COCTOsIHUA BelecTBa. [IoBepXHOCTh- Hayku P® ot 17.05.2012
JKUKOCTEH HBIN CJIOHN KUAKOCTU. DHEPIHsi HOBEPXHOCTHOTO CJI04. SIBJIeHMs Ha Ne 413
I'PaHUIIE )KUAKOCTH € TBEPAbIM TesioM. KanwisipHsle siBlIeHus.
Tema 2.5. Conep:xxanue y4eOHOro MaTepuaJa. 4 JlnunocTble, MeTanpeAMETHBIE 1-10
CBoiicTBa XapakTepuCTUKa TBEPAOI0 COCTOSHUS BELeCTBA. YIIpyrue Y TIpeIMETHBIC KOMITETCHIINU B
TBEPIbIX TeJl. CBOMCTBa TBEP/BIX Tel. 3akoH ['yka. Mexanuueckue cBOMCTBa cootBercTBUU ¢ PI'OC
TBEPABIX Tell. TernoBoe paclInpeHre TBEPABIX TE U )KUIKOCTEMH. cpeliHero oo1iero oopa3oBaHusl,
[InaBrneHue u KpucTanIu3alus. YTBEPkKACHHOIO IPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
JlabopaTopHoe 3aHsiTHeE. JInuHocThIE, METaNIpEeAMETHBIE 1-10
W3mepeHue BIaXXHOCTH BO3TyXa. Y TIpe/IMETHBIC KOMITETCHIINU B
M3mepeHne NOBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH. 4 coorsercTBUH ¢ PT'OC
Hab6mronenue mpouiecca kpucrammsaiuu M3ydenne agedopmanmmn cpemHero oo1iero o0opa3oBaHusl,
pacCTsKEHUS. YTBEPKACHHOIO IPUKA30M
W3y4eHne TEmIoBOro paciIupeHus TBEPBIX TeEIl. MunucrepcTBa 00pa3oBaHUs U
W3ydeHne ocoOEHHOCTEH TETI0BOTO PACIIHPEHUS BOIBL. Hayku PO ot 17.05.2012
Ne 413
IIpakTH4Yeckoe 3aHATHE, B TOM YHC/I€e B (hopMe NPAKTHYECKOH 10 JInynocThlE, METANIPEIMETHBIE 1-10

NOATOTOBKH
JIBrxeHre OpPOYHOBCKUX YACTHII.

Huddy3us.

Hu HpC}IMeTHBIe KOMIICTCHIINH B
coorBeTrcTBUU ¢ PI'OC

cpeHero oomero oopa3oBaHus,




H3MeHenue naBiaeHus raza ¢ U3BMEHEHUEM TEMITEPATYPhI IPHU
MMOCTOSIHHOM OOBEME.

N3orepMuueckuii 1 ©1300apHBIN MTPOIIECCHI.

N3menenne BHyTpEeHHEH YHEPTUU TEJ IIPU COBEPIICHUH PAOOTHI.
Moenu TEIJIOBBIX ABUTATEIICH.

Kurnienue BoJibl mpy MOHMWKEHHOM JIABJICHUH.

[TcuxpomeTp U rUrpoMeTp.

SIBIIeHMS TOBEPXHOCTHOTO HATSYKEHUSI 1 CMAYUBaHUSL.
Kpucramibl, amopgHbIe BelecTBa, >KUIKOKPUCTAUIMYECKHAE Tea.

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

Pazgean. 3. DiekTpoguHaMHKA. 34
Tema. 3.1. Conep:xanue yueOHOro marepuaJia. JlnuHoCTBIC, METANIpEAMETHBIC 1-10
DJleKTpr4IecKoe DneKkTpruyecKue 3apsiibl. 3AKOH COXPAHEHUS 3apsaa. 3aKOH Y MIPEIMETHBIE KOMIIETEHIIUU B
mo.ie. Kynona. Dnexrpuueckoe nose. HanpseHHOCTb 3JIEKTPUYECKOTO 4 coorBercTBUU ¢ PI'OC
nosis. [Tpunnun cynep-no3unuu noneit. Pabora cun cpeaHero oomero o0pa3oBaHus,
anekTpocrariaeckoro moist. [lorennuan. Pa3HocTs moTeHIMANOB. YTBEPkKACHHOTO IIPUKA30M
DKBUMNOTEHIMATIbHBIE TOBEPXHOCTU. CBsI3b MEX]y HAIIPS)KEHHOCTHIO MunncTepcTBa 00pa3oBaHus U
Y Pa3HOCTBIO IIOTEHIIMAJIOB 3JIEKTPUYECKOrO OIS, JJUAIEeKTpUKY B Hayku P® ot 17.05.2012
anekTpuyeckoMm mnoune. [onspuzanus ausnextpukos. [IpoBoaHuku B Ne 413
anexrpudeckoM nose. Konpencaropsl. CoequHeHrne KOHIEHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOr0 KOHAGHCATOopa. DHEeprus
AIIEKTPHYECKOTO TIOJIS.
Tema 3.2. Coaepixanue yueOHOro MaTepuaJa. 4 JInuHOCTBIE, METALIPEAMETHBIE 1-10
3aKOHBI OCTOSTHHOIO| Y CIIOBHSI, HEOOXOAUMBIE JIJISl BOSHUKHOBEHHSI U TIOJICPIKAHHS Y TIpeIMETHBIC KOMIICTCHIINN B
TOKA. 3NeKTpudeckoro Toka. Cuia Toka M INIOTHOCTh TOKa. 3akoH OMa Jist cootBercTBUU ¢ PI'OC
yuactka tenu 6e3 3/1C. 3aBUCUMOCTD JIEKTPUYECKOTO cpelHero oo1ero oopa3oBaHusl,
COIIPOTHBIIEHUS OT MaTepuaa, JUIMHbI U TUIOIAAN HOMEPEYHOTro YTBEPKICHHOTO NMPHKA30M
CEUeHHS MPOBOTHUKA. 3aBUCHMOCTD JIEKTPHIECKOTO COMTPOTHBIICHUS MunucTepcTBa 00pa3oBaHus U
MIPOBOJTHUKOB OT TEMIEPATYPbI. DIEKTPOABUKYIAS CUIA UCTOUYHUKA Hayku P® ot 17.05.2012
Toka. 3akoH Oma st mosiHo# enu. CoeTMHEHHE TTPOBOIHUKOB. Ne 413
CoenuHeHnne HCTOYHUKOB JIEKTPUUECKON YPHEPTUH B OaTapero. 3aKoH
Jxoymnsi—IJlenna. PaboTa 1 MOIITHOCTH 3JIEKTPUUYECKOTO TOKA.
TermoBoe nelcTBHE TOKA.
Tema 3.3. Conep:xanue yueOHOro MaTepuaJa. 4 JlmgHOCTHIE, METATPEIMETHBIE 1-10

DJIeKTPUYECKHIT TOK
B I10JIyIIPOBOJHHUKAX

CoOcTBeHHas IPOBOAMMOCTB MTOJTYITPOBOIHUKOB.
[TomynpoBOTHUKOBBIE TPHUOOPHI.

U TIpeIMETHBIE KOMITETeHIIUU B
cootBeTcTBUU ¢ PI'OC
cpeaHero obuiero o0pa3oBaHus,
YTBEPKICHHOTO MPHUKA30M
MuHucTepcTBa 00pa3oBaHus U
Hayku PO ot 17.05.2012




Ne 413

Tema 3.4. MaruutHoe| Coaep:xxanue y4eOHOIro MaTepuaJa. JlnuHoCTBIC, METATIpEAMETHBIC 1-10
noJjie BekTop nHAYKIIMM MarHUTHOTO 1oJs. J(elicTBMe MarHUTHOTO MOJIsl Ha 4 U TIpEIMETHBIE KOMIIETCHIINH B
HPSIMOJIMHENHBIN POBOIHUK C TOKOM. 3aKOH Amriepa. coorBercTBUU ¢ PI'OC
BzaunmogeiictBue TokoB. MaruuTHbli oTok. Padora mo cpenHero oo1ero oopa3oBaHus,
[IEPEMELLEHUIO IPOBOJHUKA C TOKOM B MarHUTHOM I10J1e. JlelicTBue YTBEPKJACHHOTO IPUKA30M
MarHMTHOTO NOJISl Ha ABMXKYyHIuiics 3apsan. Cumna Jlopenua. MunucrepcTBa 00pa3oBaHUs U
OrnpezeneHue yeapHOTO 3apsiaa. Y CKOPUTENIH 3apsSKEHHBIX YaCTHII. Hayku P® ot 17.05.2012
Ne 413
Tema 3.5. Coaepsxkanue y4eOHOro MaTepuaJa. 4 JImaHoCTHIE, METanpeAMETHbBIE 1-10
DjIeKTpOMAarHuTHas | DJIEKTPOMArHUTHAs MHAYKIHKA. BUXpeBoe aeKTpuyYecKoe noe. Y TIPEIMETHBIE KOMIIETCHIINH B
WHIYKIASA. CamMouHyKIMs. DHEPTrUusi MArHUTHOTO MOJIA. cootBercTBUU ¢ PI'OC
cpeaHero o01ero 0opa3oBaHusi,
YTBEPkKACHHOTO IIPUKA30M
MunucrepcTBa 0Opa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
IIpakTnyeckoe 3aHsiTHE, B TOM 4Hce B GopMe NPAKTHYECKOMH 10 JInaHOCTBIC, METanpEeAMETHbIE 1-10
NOATOTOBKH Y TIPEIMETHBIC KOMIIETCHIINH B
BzaumoneiicTBue 3apsikeHHBIX TeIl. [ [pOBOIHUKY B 3IIEKTPUUECKOM cootBercTBUU ¢ PI'OC
nosie. J{uanekTpuku B anekTpudeckom nose. Konmencatops. cpeliHero oo1ero oopa3oBaHusl,
TemnoBoe neiicTBue anekTpruueckoro Toka. CoocTBeHHas U YTBEPkKACHHOTO IIPUKA30M
MIPUMECHAs TPOBOAUMOCTH TOJTYIIPOBOJHUKOB. MunucrepcTBa 00pa3oBaHus U
ITonynpoBonHukoBbIi nuoa. Tpansucrop. OnelT Opcrena. Hayku P® ot 17.05.2012
B3aumopeiicTBue npoBOIHUKOB ¢ TOKaMH. OTKIIOHEHHE Ne 413
AJEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM. DJIEKTPOJIBUTATEb.
DNEeKTPOU3MEpUTETbHBIE MPUOOPHI. DIEKTPOMArHUTHAS MHAYKIIUS.
Omnsitel @apanes. 3asucumocts IIC caMOMHIYKIIMHM OT CKOPOCTH
W3MEHEHUS CUJIbl TOKA U MHAYKTUBHOCTH MPOBOAHUKA.
Pabota snexrporeneparopa. TpanchopmaTop.
JlaGopaTopHoe 3aHsiTHE 4 JlnuHOoCTHIE, METAaNIPEIMETHBIC 1-10

N3yuenue 3akona Oma aJ1s ydyacTKa Uenu, MOCIeI0BaTENbHOIO U
napajieIbHOTO COeIMHEHUS IPOBOJHUKOB. M3yuenune 3akona Oma
JUISL IOJTHOM 1enu. M3ydeHue siBIeHHS SJIEKTPOMArHUTHON MHIYKITUH.
Omnpenenenue k03 PUIreHTa TOIE3HOTO ACUCTBUS AIEKTPUIECKOTO
yaifHuka. OnpeieneHye TeMrnepaTypbl HUTH JaMIIbl HAKAJIUBAHUSL.
Omnpenenenne I1C v BHyTPEHHETO COPOTUBIICHUS UCTOYHHUKA
HaIpsKEHUsI.

Y MIPEIMETHBIE KOMIIETEHLIUU B
cootBercTBUM ¢ PI'OC
CcpenHero oo1iero oopa3oBaHus,
YTBEPKIECHHOTO TPUKA30M
MunucTepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413




Pasgen 4. Kojed0anus v BOJHEIL.
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Tema 4.1.
Mexannyeckue
KoJIe0anus

Conep:xaHnue y4eOHOr0 3aHSITHSA.

KonebarensHoe nemxenue. ['apmonndeckue xonedanus. CBoOOHbIE
MexXaHn4ecKue konebanus. JInneitHpie MexaHn4eckue KojeOaTenbHbIe
cucrembl. [IpeBparienne sHepriuy Ipyu KoJieOaTeIbHOM JIBHKEHUH.
CB0OOIHbIE 3aTyXAIONIIE MEXaHUIECKIE KOICOaHUS.

Tema 4.2 Yupyrue
BOJIHBI

Conep:xanue y4eOHOT0 3aHATHS.

[Tonepeunbie U TPOOJIbHBIC BOJIHBI. XapPaKTEPUCTUKH BOJHBI.
VYpaBHeHHe I0CKO# Oerymei BoaHbl. UHTepdepeHus BOJIH.
[TonsTre o AUdPaKIIK BOJIH. 3BYKOBBIC BOJHEI. YJIBTPA3BYK U €T0
MIPUMEHEHHUE.

Tema 4.3 DuexkTpo-
MarHUTHBIE
KOJIe0aHUs

Conep:xanue y4eOHOro 3aHATHSA.

CB00oiHBIE 27€KTPOMarHUTHBIE KosieOanus. [IpeBpaienue sHepruu B
K0J1e0aTeIbHOM KOHTYpE. 3aTyXarollne AJIeKTPOMarHuTHbIE
KosiebaHus. ['eHepaTop He3aTyXaromuX JEKTPOMarHuTHBIX
KosieOanuii. BeiHyXIeHHBIE dIleKTpudeckue Konebanus. [lepeMeHHbIi
TOK. I'eHeparop nepeMeHHOro Toka. EMKOCTHOE M MHIlyKTUBHOE
COIIPOTHBIIEHUS IEPEMEHHOr0 TOKa. 3akoH OMa /17151 3JIEKTPUYECKON
LeNH IePEMEHHOro Toka. PaboTa 1 MOLTHOCTH TEPEMEHHOI0 TOKA.
I'enepatopsl Toka. Tparcdopmaropsl. TOKU BEICOKOH YaCTOTHI.
ITonyueHue, nepenaya U paclpeneaeHue JEKTPOIHEPIUHU.

JImuHOCTHIC, METANIPEMETHBIC
U TIPEIMETHBIC KOMITCTCHIINU B
cootBercTBUU ¢ PI'OC
cpelHero oo1ero oopa3oBaHus,
YTBEPKJICHHOTO MPUKA30M
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 y4eOHOro 3aHATHS.

DJEeKTPOMarHUTHOE 10Jie KaK 0COOBIN BUI MaTEpPHUH.
DnexTpoMarHuTHbIe BOJIHBL. Bubpartop 'epria. OTKpBITHII
KosebarenbHbIi KoHTYp. M300petenue panuo A. C. [Tornossim.
[TonsTtue o paguocss3u. [IpuMeHeHne 371€eKTPOMarHUTHBIX BOJIH.

JlmdaHOCTBIE, METAIIpEIMETHBIC
" IPpCIMETHBIC KOMIICTCHIIUHA B
cootBercTBUU ¢ PI'OC
CcpemHero o01ero 0opa3oBaHusl,
YTBEPKACHHOTO IIPUKA30M

IIpakTHyeckoe 3aHATHE, B TOM 4Kcie B popMe NPAKTHYECKOH
MOAr0OTOBKH.

CB00O/IHBIE U BBIHYX/IE€HHBIE MEXaHUUECKUE KOJIeOaHMsI.

Pe3onanc. O6pa3oBaHue U pacIpOCTPaHEHUE YIPYTHUX BOJH.

Yacrora konebaHuil 1 BeIcOTa TOHA 3ByKa. CBOOOAHbIE
3JIEKTPOMarHuTHbIE Kojebanus. OcuusuiorpaMma nepeMeHHOro TOKa.
Konnencarop B nienu nepeMeHHOro Toka. Karyiika MHIyKTUBHOCTH B
LIENH IEPEMEHHOr0 ToKa. Pe3oHaHc B mocieioBaTeabHOM Henu
MNEPEMEHHOTO TOKA. I/I3J1yqu1/Ie H IIPUEM BJICKTPOMArHuTHBIX BOJIH.
Pannocssse.

10

MunucrepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413

1-10

1-10

JlabGoparopHoe 3aHsiTHE.
N3ydenue 3aBucUMOCTH Nepuo/ia KojaebaHuit HUTSHOTO (MIn
MPYKMHHOT'0) MasiTHUKA OT JUIMHBI HUTH (MJIM Macchl Ipy3a).

1-10




I/IH,Z[yKTI/IBHLIC U EMKOCTHOC COIIPOTUBJICHHS B LICIIH IICPCMCHHOTO
TOKa.
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Anexkcannap ['puropbeBud CTOJIETOB — PYCCKUI (DU3BHK.

Anexcanap Cremanouu [lomoB — pycckuil ydeHbli, H300peTaTens|

panuo.

AJbTepHaTUBHAs YHEPreTHKA.

AKyCTHYECKHE CBOMCTBA IOJYIIPOBOIHUKOB.

AHnape Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.

ACUHXPOHHBIN IBUTATEb.

Acrepouapl.

ACTpOHOMMSI HAIIUX JTHEH.

Atomuas gusuka. M3otomsl. [IpumeHenne painoakTUBHBIX U30TOIOB.

beckoHTaKTHbIE METO/IbI KOHTPOJISL TEMIIEPATYPBHI.

bunosnsipHbie TPaH3UCTOPBI.

bopuc CemenoBuy SAkobu — pusmk u u3o0perarenb.
Pa3znen 5 OnTuka 22 JlnuHocThIe, MeTanpeIMETHBIC 1-10

U TIpeIMETHBIC KOMIIETEHIIUU B

Tema 5.1 Coaep:xanue y4eOHOro 3aHATHSA. COOTBETCTBHH ¢ PIOC
IIpupona cBera CKopocThb paciipOoCTpaHEHHUs CBETA. 3aKOHbI OTPAKEHUSI U ITPETIOM- 4 CpeaHEro 06IIEro 06pa3oBaHus,

nenus ceta. [lonmnoe otpaxkenue. Jlun3zel. ['na3 kak ontudeckas YTBEPIKICHHOTO IPUKA30M

Hayku P® ot 17.05.2012
Ne 413

Tema 5.2 BoatnoBble | Coaeps:kanue y4eOHOro 3aHATHSA. JluuHoCTHIE, METATIpEAMETHBIC 1-10
CBOIiCTBa cBeTa WNuTtepdepennus cera. KorepeHTHOCTh CBETOBBIX JIyueH. U TIpeIMETHBIE KOMIIETEHIINU B

WuTepdepeniys B TOHKHUX MJIeHKaX. [1010Chl paBHON TOIIIMHBI. 4 cootBercTBUU ¢ PI'OC

Konsna HetoTona. VMcnonb3oBanue nHTEpPEpEeHINN B HAYKE U
texHuke. ludpaxmnus ceera. {udpaxius Halenu B napaiielbHbIX
nyyax. ludpaxnuonnas pemerka. [lonstue o ronorpagumu.
[Tonspusauus nonepeunsix BoaH. [lonsgpuzanus ceera. J[BoitHoe
nydenpenomiienune. [onspouast. Jucnepcus ceera. Buabl ciekTpos.
Cnextpbl ucnyckanus. CHeKTpsl MOTJOIeHUs. YIbTpaduoieToBoe 1
uHppakpacHoe uznydenus. Pentrenosckue myuu. MIx npupona u
CBONCTBA.

cpeaHero obuiero o0pa3oBaHus,
YTBEPKICHHOTO NMPHUKA30M
MunucTepcTBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413




IIpakTHYeckoe 3aHsITHE, B TOM YKcJie B (popMe NPaAKTHYECKOI 6 JInuHOCTHIE, METaIPEAMETHBIE 1-10
MOJATOTOBKH. U TIPEIMETHBIE KOMIICTCHIIUY B
3aKOHBI OTPAYKEHHUS U TTPETIOMIICHUS CBETA. cootBercTBUU ¢ PI'OC
[ToytHOE BHYTpEHHEE OTpaKEHUE. cpelHero oo1ero oopa3oBaHus,
OnTuueckre npudOopHI. YTBEPKJACHHOTO IPUKA30M
Wntepdepennus cpeta. MunucrepcTBa 00pa3oBaHUs U
Judpakuus cBeta. Hayku P® ot 17.05.2012
[Tonspuzanus ceera. Ne 413
[TonydeHue criekTpa ¢ TOMOIIBIO TPU3MBI.
[TonydeHue criekTpa ¢ MOMOILBIO AUPPAKIIHOHHOMN PEIIeTKH.
CnekTpockor.
JlabGoparopHoe 3aHsiTHE. 8 JInyHOCTBIE, METANPEIMETHBIE 1-10
N3ydenne n300pakeHUs IPEIMETOB B TOHKOMH JIMH3E. U MPEMETHBIC KOMIICTCHIINH B
Wzyuenue naTepdepeHny u Tudpakiauy CBeTa. cootBercTBUHU ¢ PI'OC
I'pagynpoBKa CIIEKTPOCKOIIA M ONIPEICTICHHUE JJTUHBI BOJHBI cpenHero oo1ero oopa3oBaHus,
CIEKTPAJBHBIX JIMHUH. YTBEPKACHHOTO MTPUKA30M
MunuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413
Pa3nes 6. Ji1eMeHThI KBAHTOBOM (pu3nKH 18 JlnuHocThIe, METanIpeIMETHBIC 1-10
Tema 6.1. Kantoas | Conmepxxanue yueOHOro marepuaJia. U NPCIMCTHBIC KOMIICTCHIIMH B
ONTHKA KBanToBas runoresa [Inanka. ®otonsl. Baemnuii 4 coorsercTBUH ¢ PI'OC
doroanextpuueckuit 3pdext. Buyrpennuii potorddexrt. Tumbt CpeiHero oo1ero oopa3oBaHus,
(1)0T03J'I€M€HTOB. YTBCPXKIACHHOI'O IIPHUKA30M
MunuctepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413
Tema 6.2. Puszuka Conep:xanue y4eOHOT0 3aHATHS. JInunocThIE, METaNIpeAMETHBIE 1-10
aToma Pa3BuTHE B3TJIS0B Ha CTPOCHHUE BEIIESCTBA. 3AKOHOMEPHOCTH B Y TIPeIMETHBIC KOMIICTCHIIUY B
aTOMHBIX CIIEKTpax BoAopoaa. SnepHas moenasb aroma. OnBITH . 4 cootBetcTBUU ¢ PI'OC

Pezepdopna. Monens atoma Bosopoaa o H. bopy. KBantoBbie
TE€HEPATOPHI.

CpeiHero oouero oopa3oBaHus,
YTBEPXKACHHOTO TPUKA30M
MunucTepcTBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012

Ne 413




Tema 6.3 ®usuka Conep:xaHue y4eOHOr0 MaTepuaJa. JlnuHOCTBIC, METATIpEAMETHBIC 1-10
aTOMHOTO siIpAa. EcrecTBeHHast paqnoakTUBHOCTD. 3aKOH PaJIMOAKTHBHOTO pac- U TIPEIMETHBIE KOMIICTCHIIUY B

naja. CriocoObl HAOMIOACHUS U PETUCTPAITUH 3apsDKCHHBIX YaCTHII. cootBercTBun ¢ PI'OC

Dddext BaBunora —Yepenkora. CTpoeHne aToMHOTO sifpa. Jedexr 4 cpenHero oo1ero oopa3oBaHus,

MAcCCBhI, JHEPTHs CBSI3U U YCTOMYUBOCTh aTOMHBIX siiep. SaepHbie YTBEP)KJICHHOTO MPHUKA30M

peakiun. MckyccTBeHHas paiiOaKTUBHOCTD. JleTieHue TSHKEIbIX siep. MunucTepcTBa 00pa3oBaHUS U

[lenHas snepHas peakuus. Yupasisiemas LenHas peakuus. S nepHbii Hayku P® ot 17.05.2012

peaktop. [lonydeHue painoaKTUBHBIX H30TONOB U UX IPUMEHEHHE. Ne 413

buonornyeckoe nelicTBUE paguOaKTUBHBIX U3Ty4CHUH.

DneMeHTapHbIe YaCTHUIIbI.

IIpakTuyeckoe 3aHsATHE, B TOM YHcje B GopMe NPAKTHYECKOMH 6

MOJATOTOBKH.

dotorddekT. JIuneityarbie CIEeKTPHI Pa3TMYHBIX BEIIECTB.

N3nyuenue naszepa (KBaHTOBOTO reHeparopa). CueTyuk

MOHM3UPYIOIIUX U3Ty4YEHUH.
Pagen 7. IBoronusa Beenennoit 16 1-10
Tema 7.1 Ctpoenne u| Coaep:xkanue yueOHOro MarepuaJia. 4 JInuHOCTHIE, METANIPEIMETHBIC
pa3Butue Beenennoii | Hama 3esnanas cucrema — I'anakruka. JIpyrue Y IPEAMETHBIC KOMIIETEHIIUH B

rajnakTuku. beckoneunocts Beenennon. [loHsTHE O KOCMOJIOTHH. cootBeTcTBUU ¢ DI'OC

Pacmmpsromasics Beenennas. Moaens ropsiueii Beenennoii. cpenHero ooiiero oopa3oBaHusl,

CrtpoeHnue u npoucxoxaenue ['anakTuk. YTBEPXkKJICHHOTO IIPUKA30M

MunuctepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012
Ne 413

Tema 7.2 Coaep:xanue y4eO0HOro MarepuaJa. 6 JInuHOCTBIE, METANIPEAMETHBIE 1-10
IBOJIIOLNS 3BE31. Tepmosinepusiit cuntes. [IpobiieMa TepMosIepHOI SHEPTETHKY. U TIPeIMETHBIC KOMIICTCHIINY B
I'mnoTe3a Oueprust ConHIa U 3B€371. DBOMIOIMS 3Be3/1. [Iponucxoxnenue cootBercTBUU ¢ PI'OC
MPOMCXOKIEHUS ConHEYHOU CUCTEMBI. cpemHero oo1iero o0opa3oBaHusl,

CoJIHEYHOI CHUCTEMBI.

YTBEPKJICHHOTO NMPHKA30M
MunncTepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413




IIpakTHYecKoe 3aHATHE, B TOM 4K cJIe B opMe NPAKTHYECKOH
MOATO0TOBKH.

Conneunas cucrema (Mozens). @ororpaduu MiIaHeT, clielIaHHbIe C
KocMudeckux 30H10B. Kapra JIyns! u rutaner. CTpoeHHE U 9BOJIIOLIMS
Bcenennon.

JImuHOCTHIC, METANIPEMETHBIC
U TIPEIMETHBIC KOMITCTCHIINU B
cootBercTBUU ¢ PI'OC
cpelHero oo1ero oopa3oBaHus,
YTBEPKICHHOTO MPHUKA30M
MunucrepcTBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413

1-10

CamocrosiTeibHas padoTa o0yuyaromerocs
HanoTtexHosorus — MEXAUCHUIIIIMHApHAs o0JacTh
(yHI1aMeHTaIbHOW M IPUKJIAJl-HOW HAYKH U TEXHHUKHU.
Hukosa Tecia: >ku3Hb 1 HEOOBIYaWHBIC OTKPBITHS.

Huxomait KonepHuk — co3aaTreiib T'eJIHOLEHTPUUECKOMN
CHCTEMBbI MHUpA.
Hunsc bop — oauH u3 co3pareneii COBpeMEeHHOU (QU3UKHU.

HyxkineocnHnre3 Bo BeceneHHOM.

OOBscHeHrue GOTOCHUHTE3a C TOYKU 3pCHUS (PUIHKU.
OnTudeckue siBJIEHUs B MPUPOIE.

OTKpBITHE u OpUMEHEHUE BBICOKOTEMIIEpATypPHOU|
CBEPXIIPOBOJAMMOCTH.

IlepeMeHHBIN JIEKTPUYECKUN TOK U €ro IIPUMEHEHHUE.
[11a3mMa — 4deTBEepTOE COCTOSTHHE BEIECTBA.

I[1naneTsr COTHEYHOM CHUCTEMBI.

[1o;TynmpOBOAHUKOBBIE JAaTYUKWA TEMIIEPATYPhI.

I IpuMeHeHne )KUAKUX KPUCTAJJIOB B HIPOMBIIIIJIEHHOCTH.

I IpruMeHeHne siAepHBIX PEAKTOPOB.

[Tpupona dpeppomarneTusma.

[IpoOsieMbl  3KOJOTHMM, CBSI3aHHBIE C  HCHOJIb30BaHUEM
TEIUIOBBIX MAallMWH.

I[IpousBoaCTBO, rnepeaada u HCIIOJIb30BAHUE
DIIEKTPODHEPTUH.

ITpoucxoxxnenne COITHEYHON CHUCTEMBI.

[Tbe3031ekTpuUeckuii 3 PEeKT ero NpuMeHeHHe.

Pa3zBuTHe cpescTB CBSI3U U paauo.

PeakTuBHBIE JABUTaTeIdM W OCHOBBI pPabOThl TEIUIOBOMH
MaIlIlHBbI.

PenukroBoe U3iy4eHHUeE.

Pentrenosckue siyuun. Mcropust otkpsitus. [Ipumenenue.
PoxxnieHue 1 >BOIIIOLUS 3BE3 .

Posip K. D. [nonkoBckoro B pa3BUTHUM KOCMOHABTHUKH.
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CBeT — 2JIEKTpPOMAarHuTHas BOJIHA.

Cepreit I[1laBnoBnu KopojsieB — KOHCTPYKTOp M OpraHM3aTop,
MPOU3BOJICTBA PAKETHO-KOCMHUYECKON TEXHUKH.

Cuiibl TpeHuUsI.

CoBpeMeHHasi CHyTHUKOBAasl CBSI3b.

CoBpeMeHHas1 pu3ndeckast KapTuHa MHupa.

CoBpeMEeHHBIE CpeJICTBa CBSI3U.

IIpomexyTouHasi arTecTanus B (pop Me IK3aMeHa 6
KoHcyabTanuu 4
Bcero 287




3. YCJIOBUS PEAJM3AIIMNA PABOYEN ITPOI'PAMMBI

3.1 .-Tpe6oBanusi K  MHHMUMAJIBHOMY  MATePHAJbHO-TEXHHYECKOMY
o0ecreyeHNI0 O0yUEeHUs M0 JUCHUIIINHE

Peanuzamust  paboueit  mporpamMmbl  yueOHOW — gucuMIinHbl  «Dusnka
(YyriryOsieHHBIN YPOBEHB)» TpeOyeT Hamuuus y4eOHOTo KaOMHeTa (PU3HKH.

Oo6opynoBanue y4eOHOro KabuHera:

MynbTUMEIUHBIA KOMIUIEKC. KoMmbloTep MMEET JOCTyn B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIbHYI0  Cpelay  OpraHu3amud, K  DJIEKTPOHHO-
OMOMMOTEYHBIM CHCTEMaM, BBIXOJ B TJ00ambHYIO ceTh VIHTEepHET, OCHAIICH
JUIEH3UOHHBIM IPOTrPAMMHBIM 00ECIICUCHHUEM.

PabGouee Mecto mnpemnonaBaTens, paboune Mecta oOydaromuxcs (25 wecr),
KOMILJIEKT Y4eOHO-METOAMYECKON JOKYMEHTalu, Habop onTuka — 3 IIT.; Habop
ANEKTpOJMHAMUKA — 3 IIT.; HaOop oanekTpudectBa — 3 wT. [lpubopsl
JIEMOHCTPALIUOHHBIC: aMIIEPMETP JAEMOHCTPAIMOHHBIN (1UdpOBOIT); TpaHchopMaTop
yHUBepCcaIbHbIM. KommproTepHass u3MeEpUTENbHAs CHUCTEMA:  KOMIIBIOTEPHBIN
M3MEpUTEIbHBIN  OJIOK;, JaTyuk o00bEMa raza. Mojenu: MoOJeNnb JIBUTATels
BHYTPEHHETO CrOpaHMs; MOJEIb JJIEKTPOMArHUTHOIO peJie JAEMOHCTpallMOHHAas;
MOJIEIb  PAaBHOMEPHOTO  JBIDKCHHS; MOJI€NIb KUHETHYECKOM TEOpUU  Ta3oB.
O6GopynoBanure st pabOTBI € DJIEKTPOHHBIMM KoMmIoHeHTamu (MoOHTaxHO-
pemonTHas ycraHoBka "Maructp L[20-UKM-A" 300x300Mmm; 220B; 351€KTpOHHBIN
KOHCTPYKTOD «3HATOK. MasTHUK BJIEKTPOCTATUYECKUU. Tabnuma
neMoHCTpannoHHas «MHoxuTenu u npuctaBku CHy. YueOHble BUICOPUITHMBI.

3.2 .MudopmanmnoHHoe odecrieueHue 00ydeHust
3.2.1. TleyaTHbIe U YJIEKTPOHHBbIE H3TAHUSA

OcHoOBHbBIE YUYeOHbIe U3IaAHMS:

1. JImutpuea B.®D. ®uzuka 1 npodeccuid U CreUUaTbHOCTEN TEXHUYECKOTO
npo@uiist: y4eOHMK i CTYACHTOB YUPEKIECHUM CpenHero mnpodecCuoHaIbHOro
obpazoBanus, — M., 2020. — 448 c.

2. Camoitnenko IL.M. EcrectBo3Hanue. ®Pusuka: y4eOHMK [Js1 CTYIECHTOB
YUpexIACHUN cpeiHero npodeccuoHaibHoro oopazosanus, — M., 2020. — 336 c.

3. Imutpuena B.®., Bacunnen JI.UM. ®usuka mis npodeccuii v crieruaibHOCTEH
TEXHUYECKOTO MPOQIIIs: KOHTPOJIBHBIE MaTepUalbl: yueOHOE MOCOOHe i CTYACHTOB
YUpexICHUN cpeiHero npodeccuoHaibHoro oopazosanus, — M., 2019. — 112 c.

4. Yakak, A. A. ®uzuka. Du3nuecKkrie OCHOBBI MEXaHHUKU: YU4eOHOE TTOcOOUe 1JIs
CIIO / A. A. Yakak. — Capartos: [IpocdhobpazoBanue, 2020. — 180 ¢. — ISBN 978- 5-
4488-0673-5. — Tekcr: oamekTpoHHBIH [/ DinekTpoHHBIH pecypc 1UbpOBOM
obpazoBarensHoii  cpensl CIIO  PROFooOpazoBanme:  [cakit] —  URL:
https://profspo.ru/books/91903

5. Jleryra, C. H. ®usuka. Dnekrpocratuka: yaeonoe nmocoodue mus CIIO / C. H.
Jleryra, A. A. Yakak. — Caparos: I[Ipodobpazosanue, 2020. — 177 ¢c. — ISBN 978-
5-4488-0591-2. — Tekct: a1eKTpoHHBIN // DNeKTpoHHBINA 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/

obpaszoBarensHoit  cpexpl  CIIO  PROFoGpazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/92190

Jleryta, C. H. ®usuka. nexrpocraruka: yueoOHoe mocoomue mis CIIO / C. H.
Jletyra, A. A. Yakak. — Caparos: I[Ipodob6pazosanue, 2020. — 177 ¢c. — ISBN 978-
5-4488-0591-2. — Tekcrt: »3nekTpoHHBIH [/ DNEKTpOHHBIA pecypc HHPPOBOH
oOpazoBarensHoil  cpenbpl  CIIO  PROFo6pazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/92190

6. Yakak, A. A. MonekynsapHas ¢usmka: yueOnoe mocooue mist CIIO / A. A.
Yakak ; moxg penakuueit M. I'. Kyuepenko. — Capatos: [IpodobpazoBanue, 2020. —

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

7. TlapmakoB, A. H. ®u3uka B 3a7a4ax. IJIEKTPOMArHeTu3M: yuyeOHoe mocodue
st CITIO / A. H. IlapmakoB. — Caparos: [IpodobpazoBanue, Aii [Ilu Ap Meaua,
2020. — 199 c. — ISBN 978-5-4488-0727-5, 978-5-4497-0275-3. — TekcrT:
AJIEKTPOHHBINA // DieKTpoHHBIH pecypc 1ubpoBoit obpazoBatenbHoOl 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 [Ilu Ap Meama, 2020. — 146
c. — ISBN 978-5-4488-0728-2, 978-5-4497-0276-0. — TekcT: ayeKTpOHHBIN //
DneKTpoHHBINA pecypc nudpopoit odpazosatensHoit cpeapl CIIO PROFoOpa3zoBanue:
[catiT]. — URL.: https://profspo.ru/books/88765

JlonoJIHUTeIbHbIE Y4eOHbIe U3TaHUS:

9. Tlapmrakos, A. H. ®u3uka B 3agayax. Mexanuka: yueoHoe nocodue misa CI1O

/ A. H. ITapmakoB. — Capatos : [Ipodo6pa3osanue, Aii [Tu Ap Menua, 2020.
— 198 ¢. — ISBN 978-5-4488-0665-0, 978-5-4497-0263-0. — TekcT: 2/1eKTpOHHBII
/[ DnextponHbli  pecypc  uudpoBoit  oOpaszoBatenpHOW — cpempt  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: 2MeKTPOHHBIH//
DOnexkTpoHHBINA pecypce nudpooit obpazoBarenshoit cpenbl CIIO PROFob6pa3zoBanue:
[catiT]. — URL.: https://profspo.ru/books/88763

11. Yakak, A. A. ®wusuka: yueObHoe mocobue mis CIIO / A. A. Yakak, C.
H. Jleryra. — Caparos: IIpodobpazoanue, 2020. — 541 ¢. — ISBN 978-5-4488-
0667—  Tekct: oanekTpoHHBId [/ DIEKTpOHHBI  pecypc uudpoBoit
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 penakiueir M. I'. Kyuepenko. — Caparos: [Ipodobpazosanue, 2020. —
377 ¢c. — ISBN 978-5-4488-0670-4. — Tekct: 2nekTpoHHBIH /[ DIEeKTpOHHBIN
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 xomrekmus ITOP.
[MpenmetHas koywekius «Duzukay.

14. http://experiment.edu.ru EcrecTBeHHO-Hay4HBIC KCIIEpUMEHTHI — DU3HKa:
Kosmnekmust Poccuiickoro o01eo0pa3oBaTeibHOTO MOpTaa.

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

16. http://www.elementy.ru 3ieMeHTBI: OMYJISPHBINA CAlT O (QyHIAMEHTAIBHOM
HayKe

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

18. http://www.fizmatklass.ru BupTyanbnbiii  (pu3maT-KiIacc: 0OLICTOPOACKOI
CalT CapaTOBCKUX YUYUTEIIEH.

JJIeKTPOHHO-0M0/IMOTEYHASl CUCTeMA:

19. BBC «elibrary», OO0 «PYHOb»

20. OBC «IPRbooks», OO0 «A# ITu Ap Menuay
21. OBC «JIanb», OO0 «M3nareabcTBo JIaHbY
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 OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHBI
KoHTponb U oOLEHKa pe3yapTaTOB OCBOEHHUS AUCHUILIMHBI OCYIIECTBISETCS

MIPENoIaBaTesieM B MPOLECCE MPOBEACHUSA NPAKTUYECKUX 3aHATUNA U JTA0OOPATOPHBIX

paboT, TECTUPOBaHHUS, a TaKXKe BBIMOJHEHHUS OOYYAIOIMIMMUCS WHIMBUAYATbHBIX

3aJIaHU, TPOEKTOB, UCCIIEAOBAHMIA.

4.1, ®opMbl 1 METOABI KOHTPOJISAA U OLICHKH Pe3yJIbTATOB 00y4eHM s

Pe3yabTarnl 00yueHus
(ocBOEHHbBIE YMEHUS, YCBOCHHbIC 3HAHUA)

®opMBbI M METOIbI KOHTPOJIS
U OLIEHKH Pe3yJIbTATOB 00y4YeHu sl

OcBoenue  cojepkaHus  Y4eOHOW  JTUCHIUIUIMHBI
«®Duzuka (yrayOJeHHBIM ypOBEHB)» 00ecleurnBaeT
JTOCTHKECHHUE CTYJCHTAMH CJICIYIOMINX Pe3yJIbTATOB:

JIMYHOCTHBIX:
— YyBCTBO TOPJAOCTH W YBaXEHUA K HCTOPUU U
JOCTIKEHUSIM OTEUECTBEHHOM (PU3MYECKON HayKu;
buznyecku IrpaMOTHOE NIOBEICHUE B
poheCCHOHAIBHON JIeITEIb-

HOCTH U OBITYy MpH OOpallleHUd C MpudopaMu u
YCTPOMCTBAMU;

—— TOTOBHOCTh K TPOJIOJDKEHUIO OO0pa3oBaHUsl U
ITOBBILIEHNUS KBIM(PUKALUU B n30paHHOM
poheCCUOHAIBHOW ~ JEATENIbHOCTH U OOBEKTHUBHOE
OCO3HAHUE POJIH (PUBUUECKUX KOMIIETCHIIUHN B ATOM;

—— YMEHHE HCMOJIb30BaTh JOCTHXXEHUSI COBPEMEHHOMU
(¢uznyeckoil Haykd W (U3NUECKUX TEXHOJOTHHN IS

MTOBBIIICHUS COOCTBEHHOTO MUHTEIJICKTYaJIbHOTO
pa3BUTHUS B BBIOpAHHOU npodeccuoHanbHON
NeSITEHbHOCTH;

—— YMEHHE CaMOCTOSITEILHO TOOBIBATH HOBBIE JJIs Ce0s
(bU3UYeCcKue 3HAHUS, UCTIONB3YSI I ATOTO JTOCTYITHBIE
HMCTOYHHUKYU WH(GOPMAITUH;

— yMEHUE BBICTPAaWBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIICHUSI B KOMAaHJE IO PEHICHUIO0 OOIIUX
3ajay;

— yMEHME VyOpPaBIITh CBOEH  IO3HABATEIBHOU
JESTEIbHOCThIO, TPOBOAUTH CAMOOIIEHKY  ypPOBHS
COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;

®  UHJUBUIyaJIbHbBIC
U (pPOHTATIBLHBIE OMPOCHI;

e  (pu3MYECKUN TUKTAHT;
CaMOITPOBEPKA;
B3aHMOIIPOBEPKA;
TECTUPOBAHUE;
3aluTa MPOEKTOB,;
3ammTa nopTdosauno;
BBITIOJTHCHUE
TBOPYECKUX 3a/IaHUM;

®  [pakTUYyecKas padbora;
®  KOHTpOJIbHasA padoTa;

MeETanpeaIMETHbIX:
—— HUCIIOJIb30BAHUE PA3JIMYHBIX BUIOB I103HABATEIbHOU

®  WHIMBHIYyaJbHBIC
U (QpOHTAJILHBIE OTPOCHI;




NEeSTENBHOCTH ISl PEIICHUS

dbu3nueckux 3ajad, TPUMEHEHUE OCHOBHBIX METOJIOB
no3HaHus  (HaOMIOACHUS, OMHCAHUS, W3MEpPEHUs,
AKCIIEPUMEHTA) MJIi M3YYEeHHsS pa3JIMYHBIX CTOPOH
OKPY’KaroWIEH NEHCTBUTEIBHOCTH;

—— HCHOJB30BAaHHE OCHOBHBIX MHTEIJICKTYyaIbHBIX
Omnepannii: TOCTAHOBKH 33/1a4H,

dbopMyIMpoOBaHMs THUIOTE3, aHajiu3a U CHUHTE3a,
CpaBHEHMS, O00OIICHUS, CUCTEMATH3AlINH, BBISBICHUS
MIPUYUHHO-CJICJACTBEHHBIX CBSA3€H, MOMCKAa aHAJIOTOB,
(GbOopMyIUPOBaHUS BBIBOJOB JJISI U3YYCHHS Pa3IMIHBIX
CTOpPOH (U3HIECKUX 0OBEKTOB,

SIBJICHUA M TPOILIECCOB, C KOTOPHIMHU BO3HHUKAET
HEOOXOJAMMOCTh CTAJIKMBAThCA B MNPO(ECCHOHATBHOM
cdepe;

—— yYMEHUE TEHEpUPOBaTh HJIEU U ONPEHCIAThH
CpelicTBa, HEOOXOAUMBbIE JUISl UX peaTu3allli;

—— YMEHHME HUCIOJIb30BATh PA3JIMYHbIC UCTOUHUKH IS
noJy4eHus (PU3N4EeCKO UH-

(dhopmanuu, oIleHUBaTh €€ JOCTOBEPHOCTH;

——  YMEHUE AaHaJu3upoBaTh U  NPEACTABIATH
nH(MOpMAIUIO B pa3TUYHBIX BUIAX;

—— YyMEHHE MyOJWYHO TPEACTABIATh PE3YJIbTAThI
COOCTBEHHOI'O MCCJIEOBAHMS, BECTH

JUCKYCCUHM, JOCTYIHO M TapMOHHUYHO CcOYeTas
cojiepkanuie u GOpMBbI MPEJCTaBIISIEMON HH(POpMAITUK;

(bU3NYeCKUil TUKTAHT;
CaMOIPOBEPKA;
B3aHMOIIPOBEPKA;
TECTUPOBAHUE;
3alUTa MPOEKTOB;
3armTa nopTdosmno;
BBITNIOJTHEHHE
TBOPYECKUX 3aJJaHHI;

e  MpakTHyeckas pabora;
®  KOHTpOJIbHAs paboTa;

npeIMeTHbIX:

— cpOpMHUPOBAHHOCTH MPEACTABICHUN O POJIU U MECTE
(GU3UKH B COBPEMEHHOW HAay4YHOW KapTHUHE MUPA;
MoOHUMaHue (U3NYECKON CYIIHOCTH HAOJII01aeMbIX BO
Bcenennoit siBnenuit, ponau Gu3uku B (HOPMHUPOBAHUU
Kpyrosopa u GyHKIIMOHATHHOU

IPAaMOTHOCTH YEJIOBEKa JIJIS PEIICHUS MPAKTHUSCKUX
3ajay;

— BJIaJICHUEC OCHOBOIIOJIATAIOMUMUA  (PU3UUECKUMHU
MOHSTUSAMHU, 3aKOHOMEPHOCTSIMH,

3aKOHAMU ¥ TEOPUSIMH; YBEPEHHOE MCIOIL30BaHUE
(hM3UYECKON TEPMUHOJIOTHU ¥ CHMBOJIUKH;

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

HaOJIIOACHUEM, OITHCaHHEM, HU3MEpPECHUEM,
AKCIIEPUMEHTOM;

— yMeHus o0pabaTbiBaTh pe3yJbTaThl H3MEPEHUH,
OoOHapy>XUBaTh 3aBUCHMOCTb MEXIy (QU3NYECKUMU

®  UHJIUBUIyaJIbHbBIE
U (pPOHTATBLHBIE OMPOCHI;

e  (pu3MYECKUN TUKTAHT;
CaMOMPOBEPKA;
B3aMMOINPOBEPKA;
TECTUPOBAHUE;
3aIlliTa IPOEKTOB;
3amuTa nopTdono;
BBITIOJIHEHHE
TBOPYECKUX 3aJaHUM;

®  [pakTUYyecKas padora;
®  KOHTpOJIbHasA paboTa;




BEJIMYMHAMU, OOBSICHATH IMOJYYEHHBIE pPE3yJbTaThl U
JIeJIaTh BHIBO/IBI;

— c(hOpPMHUPOBAHHOCTh YMEHHsI pemiath (QU3nYecKue
3a/lauu;

— c(OPMHUPOBAHHOCTD YMEHUS PUMEHSTh
MOJYYCHHbIC 3HAHHWA JUII  OOBSICHEHUS  YCIOBHIA
NpOTeKaHUs  (PHU3MUECKUX SIBJICHUH B  NPHPOJIE,
npodecCHoHabHONH  chepe ® Uil TPUHATHS

MPAKTUYECKUX PEUICHUH B IOBCEAHEBHOM )KU3HU;

— c(OpMUPOBAHHOCTh COOCTBEHHOW TIO3ZHIIMH  TI0
OTHOIICHUIO K (pr3nveckor nH(popMaImu, MoxyIaeMon
13 pa3HbIX HICTOUYHHUKOB.

B pamkax nporpamMMbl y4eOHOU JUCITUTIIMHBI
00y4aroLUMMH OCBAUBAIOTCS CIEIYIOIINE 3HAHMUS S
-3aKOHBI, KOTOPBIM IIO{YMHSETCS IPUPOIHBIE SIBJICHHUS,
BEJIMYMHBI, KOTOPBIMHU OIMCBIBAKOTCS CBOMCTBA U
MOBE/ICHHUS BELIECTBA U MOJIAA, (PU3UUYECKOE SIBICHUE,
TMII0TE3a, 3aKOH, TEOPUS, BEIIECTBO, B3aUMOJCICTBHE,
3JIEKTPOMAarHUTHOE M0JIe, BOJIHA, (JOTOH, AaTOMHOE
AJIpO, aTOM, HPOHU3HUPYIOIINE U3TyYEHUs, IIJIaHETa,
3B€3/1a, COJTHEYHAsI CUCTEMA, TAJIAKTHKA, BCEJICHHAS.

®  UHJUBUIyaJIbHbBIC
U (QpOHTAJILHBIE ONPOCHI;

e  (u3NYECKUHN TUKTAHT;
CaMONPOBEPKA;
B3aMMOINPOBEPKA;
TECTUPOBAHUE;
3aIllUTa IPOEKTOB;
3ammuTa nopTdosnauno;
BBITIOJIHEHUE
TBOPYECKHUX 3aJaHUN;

®  [pakTUyecKas pabora;
®  KOHTpOJIbHasA paboTa;

B pamkax nmporpaMMbl y4eOHOM TUCITUTIIIMHBI
O0OYYarOIIMMHKCS OCBAUBAIOTCS CIEAYIONINE YMEHMS S
-peimaTh 3aJa41 UCTOJIb3Ysl N3YYECHHbBIE 3aKOHBI,
OTIepUPOBATH CAMHHUIIAMH U3MEPEHUS HU3UUECKUX
BEJINYHH.

-HaBBIKAMHU CaMOCTOSITEIILHOTO MTPUOOPETEHUS 3HAHUM
C UCTIOJIH30BaHUEM MHTEPHETA, YIEOHOM U CITPAaBOYHON
auTepatypsl. PaboTats ¢ puznueckum
000pyI0BaHUEM.

®  UHJIUBUIyaJIbHbBIE
U (POHTATBLHBIE OMPOCHI;

e  (pu3MYECKUN TUKTAHT;
CaMOITPOBEPKA;
B3aHMOIIPOBEPKA;
TECTUPOBAHUE;
3aIuTa MPOEKTOB,;
3amuTa nopTdosuno;
BBITIOJTHCHUC
TBOPYECKUX 3a/IaHUM;

®  [pakTUyecKas padora;
®  KOHTpOJIbHas paboTa;




4.2.®oH/ OLIEeHOYHBIX CPeACTB IS MPOBeIeHUs TEKYIero KOHTPOJIsl U
NMPOMEKYTOUYHOM ATTECTANNH 00YYAOIIMXCS M0 TUCIUTLINHE

4.2.1.CucremMa olleHHBAHMSI Pe3yJIbTATOB BbINOJHEHNsI 3a1aHU

OrneHrBaHUE PE3YJIHTATOB BBIMOJHEHUS 3aJaHUN MPOMEKYTOYHOM aTTeCTalNH
OCYILIECTBIISIETCS HAa OCHOBE CJICAYIOIIMX MPUHIIUIIOB:

— JIOCTOBEPHOCTH OIIEHKH — OIICHMBAECTCS YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH,
YMEHUM, TMPAKTUYECKOTO OIbITa, OOMMUX U NOpOo(PEecCHOHATBHBIX KOMIICTCHIUH,
IPOJICMOHCTPUPOBAHHBIX OOYJAIOITMMHKCS B X0JI€ BBITIOJIHCHUS 3aJ1aHMS;

— QJICKBaTHOCTH OILICHKHM — OIICHKA BBIMOJHEHUS 3aJaHUN JOJDKHA MPOBOJIUTHCS B
OTHOIIEHUHU TEX KOMIICTCHIINMA, KOTOPhIe HEOOX0MUMbI 171 3()(PEKTUBHOTO BBHITIOJHEHUS
3aIaHUS; HAJC)KHOCTH OIICHKM — CHUCTEMa OILICHMBAHMS BBIIOJHCHHS 3aJaHHM TOJDKHA
o0JagaTh BBICOKOW CTENEHBIO YCTOMYMBOCTH TIPH HEOJHOKPATHBIX OIICHKAX YPOBHSI
cOPMHPOBAHHOCTH  3HAHWM, YMCHHHA, MPAKTHYECKOTO  OMbITAa, OOmUX |
po¢heCCUOHANIBHBIX KOMIETEHIIUM 00y4aromuxcs;

— KOMIUJIEKCHOCTH OIICHKH — CHCT€Ma OIICHUBAHHS BBITIOJIHEHUS 3aJaHuN JOJDKHA
MO3BOJIATh HHTETPATUBHO OIICHUBATH OOmMMEe U MPOoheCCHOHAIBHBIE KOMIICTCHITUN
oOyyJarommxcs;

— OOBEKTUBHOCTHU OIICHKM — OIICHKA BBIMOJHEHHMS KOHKYPCHBIX 3aJaHUN JTOJDKHA
OBITh HE3aBUCUMOM OT OCOOCHHOCTEH MNpOodEeCCHOHAIBHOM  OpHUEHTAIlMd  WJIU
MPEAMOYTEHUH MPENo1aBaTeield, OCYIECTBIIIONIX KOHTPOJIb WIH aTTECTAINIO.

[Ipu BBITTOTHEHWH TPOIIEITYpP OICHKH 3aJaHUN HMCIIOJIB3YIOTCS CIICAYIONINE OCHOBHBIE
METO/IbI:

—  METOJI pacyeTa MePBUIHBIX OAIIOB;

— METOJ pacyeTa CBOJIHBIX 0aJIIOB.

Pe3ynbTaThl BEIOJHEHUS 3aJaHUN OICHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMH
KpUTEpUsIMU  OlLIGHKW. Mcmonb3yeTcs mnsaTuOayuibHas — IIKajda IS OLICHUBaHHS
pe3yJbTaTOB OOYyUYCHUS.

[TepeBoa mATHOAUTBHOW INKaNbl y4deTa PE3yNbTaTOB B MATHOALILHYIO OICHOYHYIO
IIKaJy:

Onenka KonuyecTBo 6anioB, HAOpaHHBIX 32
BBITIOJTHEHHE TEOPETUUECKOTO U
HNPaKTUYECKOT0 3aJlaHMsl, CpeIHui O6as
10 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/id M KPpUTEPUH OLCHUBAHUS KOMIIETCHIIU A
[Toka3aTrenmn W KpUTEPUM OLICHUBAHUS KOMIICTCHUMU OTPAXKEHBI B KOMIUJIEKTE
KOHTPOJIbHO-OIIEHOUHBIX cpeacTB. ([Ipwmoskerne 1) W XpaHATCS B MPEAMETHO-
[IAKJIOBOM KOMHCCHUH.

KoHTpoJsibHbIE M TECTOBBIE 3aJAHUS
[lepeyeHb BOMPOCOB, KOHTPOJBbHBIE U TECTOBBIC 3aJaHUsi, HEOOXOJIMMBIE IS
OLICHKM PE3yJbTaTOB OOYYEHHs XapakTepu3yroumux (opMUpoBaHUE KOMIETEHIIUIM
HPEACTABICHBI B KOMIUIEKTE KOHTPOJIBHO-OIICHOUHBIX cpencTB. ([Ipumokenue 1) u
XPaHSTCS B IPEIMETHO-IIUKIIOBON KOMHCCHH.

MeToauyeckue MaTepHuaIbl
Meronuueckie  MaTepuaiabl,  OMNPEIACIAIONIAE  TPOLEAYphl  OICHUBAHMS
pe3ynbTaToB  OOyYCHHS  XapakTepu3yrommx  (HOPMHUPOBAHHE  KOMIICTCHIIUN
MIPEICTABJICHBI B METOIMYCCKUX PEKOMEH/IAIMSIX 110 BBITIOJHEHUIO TIPAKTHIECKUX padOT
(ITpunoxxenue 2), nmadoparopubix padot (IIpunoxenue 3) U caMmoCTOATENBHBIX PabOT
(ITpunoxxenuie 4) U XpaHATCS B MPEAMETHO- ITUKJIOBON KOMHUCCHUHU.



