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Pabouas mporpamma y4ye6HoM nucuuruinabl «Dusuka (yriryOJIeHHBIA YPOBEHD )»
pa3pabotana B cooTBercTBUM ¢ TpeboBaHusmMu PI'OC CIIO mo cnenuaabHOCTH
13.02.07 «OnexkTpocHaOxeHue (MO OTpacisAM)», YTBEPKAEHHOTO MPUKA30M
MunucrepctBa obOpazoBanus u Hayku PO or 14.12.2017 r., Nel216, ®I'OC
cpenHero oOmero 00pa3oBaHUsA, YTBEPXKACHHOIO NpukKa3zoM MuHuUCTepCcTBa
oOpa3zoBanuss U Hayku P® or 17.05.2012 No 413 u npumepHOll mporpammoit
oOmieoOpa3zoBaTenbHOW y4eOHOUW aucuuIUIMHbl «Dusuka» s npodeccrnoHaIbHbBIX
o0Opa3oBaTeIbHBIX OpraHu3alui, PEKOMEHIOBaHHBIX denepanbHbIM
roCy/IapCTBEHHBIM aBTOHOMHBIM yupexjaeHueMm «DeaepaiabHblii UHCTUTYT Pa3BUTHS
oOpazoBanus» (PI'AY «DUPO») B KkadecTBe MNPUMEPHBIX MPOTPAMMBbI IS
peanuzanuu OCHOBHOHM mpodeccroHanbHON oOpaszoBarenbHOi mporpammbl CIIO Ha
0a3e OCHOBHOTO 001IEro 00pa3oBaHUs C MOJYYEHHUEM CPEHEro o01ero oopa3oBaHus
(ITpotokon Ne 3 ot 21 utons 2015 r. Peructpaunonusiii Homep peuensuu 375 ot 23
utoniga 2015 r. ®I'AY «dUPO») (¢ usmeneHussMu u gonoyiHeHusiMu ot 25.05.2017

r.).
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1. HIACHOOPT PABOUYEH ITPOI'PAMMBI YYEBHOM JUCIUILIUHBI
OY .10 ®dusuka (yrirydJieHHbI YPOBEHb)

1.1.006s1acTh IPUMEHEHHS POTPAMMbI

Pabouas mporpamma y4ueOHOW nucuumuinHbl «Du3nka (yriiyOJeHHBIN YPOBEHB)
ABJIIETCS. YaCThIO MPOrpaMMBbl MOATOTOBKU CHEIUAINCTOB CPEAHEro 3BEHa (Jajnee —
IITICC3) B cootBerctBUH ¢ DOI'OC CIIO mo cnenuansHoctn 13.02.07
«InexTpocHabkeHue (M0 OTPACIISIM)».

1.2. MecTo y4yeOHo# qucuumiinabl B cTpykrype IIIICC3
VYyeOnass gucturuimHa «®Puswmka (yriayOJeHHBIM  ypOBEHB)» BXOIAUT B
obmeoopazoBarensHbli 1uki [MIICC3.

1.3. Heau u TpeGoBaHusl K Pe3yJJbTATAM OCBOEHUS TUCHHUILINHBI

Conepxkanue MporpaMMmbl  y4eOHOW AUCIUIUIMHBI «Dusuka (yriayOJeHHBIN
YPOBEHB)» HAIPABJICHO HA JOCTHXKEHHUE CIICTYIOIINX IIEJICH:

— OCBOCHHE 3HAaHMK O (PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX W MPHUHITUIIAX,
JIeXKAIIUX B OCHOBE COBPEMEHHOM (PU3MUYECKOM KapTHHBI MHpa; HamOojee BaKHBIX
OTKPBITUSIX B 00JacTH (PU3MKM, OKa3aBUIMX OIPEACINAIONIee BIUSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM; METO/IaX HAYYHOTO TIO3HAHUS TIPUPO/IBI;

— OBJAJICHUE YMEHUSIMH TPOBOAUTH HAOIIOJAEHUS, TUIAHUPOBATH U BBIMOJIHATH
HKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIH, MPUMEHSATH MOJTYYCHHbIC
3HaHMS 10 QU3HKE I OOBSICHEHUS! pa3HOOOPAa3HbIX (PU3UYECKUX SBJICHUN U CBOMCTB
BEIIECTB; MPAKTUYECKOTO UCIOJIb30BaHUS  (U3MYECKHX 3HAHHWM; OIIEHWBATH
JI0OCTOBEPHOCTH €CTECTBEHHOHAYYHOU UH(OpMAIUH;

— pa3BUTHE TMO3HABATEJIbHBIX HHTEPECOB, MHTEIUICKTYalbHBIX M TBOPYECKUX
criocoOHOCTEH B TMpollecce NPHOOPETEHUS 3HAHMKM W YMEHHH 10 (QHU3HKE C
UCIIOJIb30BAHUEM  PA3IMYHBIX  MCTOYHUKOB  HMH(OpMAIIMM ¥  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

— BOCIHTaHUE YOEXJICHHOCTH B BO3MOXXHOCTH TO3HAHUWS 3aKOHOB IMPHUPOJIBI;
WCIIOJIb30BAHUS  JIOCTIDKCHMNM (GU3MKKM Ha 0Onaro  pa3BUTHA  YEIIOBEYECKOM
[UBUJIU3AINNA;, HEOOXOJUMOCTH COTPYJIHHMYECTBA B  TIPOIECCE COBMECTHOTO
BBITIOJTHEHUSI 3374, YBAKHUTEIHLHOTO OTHOIIEHWS K MHEHHUIO OIIMOHEHTa TMpHU
00CYXXJIeHU! TIPOOJIeM €CTECTBEHHOHAYYHOTO COJIEPIKaHMUsT; TOTOBHOCTH K MOPaIbHO-
OTUYECKOW  OIEHKE  WCIOJB30BaHMSI ~ HAYYHBIX  JOCTIDKEHWH,  YyBCTBa
OTBETCTBEHHOCTH 3a 3aIlUTY OKPYKAIOIIEH Cpeibl;

— WCTOJB30BAaHWE TMPHOOPETCHHBIX 3HAHWUM ¥ YMEHUW JUIS  PEIICHHUS
MpaKTUYECKUX  3ajlad  [OBCEIHEBHOM  KM3HHM, oOecreueHus O0e30MacHOCTH
COOCTBEHHOH JKM3HH, PAlMOHATBHOTO TIPUPOIOTIONB30BAHMS U OXPAHBI OKPYKAIOIICH
Cpelbl.

VYcBoenune conepxanusi yueoHoit aucuumuinabl OY .10 @usuka (yriyOsieHHbIN
YpOBEHb) 00€CIEeUnBAET JOCTUKEHHUE CTYJAEHTAMHU CIEAYIOIIUX PE3yIbTaTOB:

JINYHOCTHBIX:

— YyBCTBO TOPJIOCTH U YBOKEHUS K UCTOPHUH U JOCTHKEHUSM OTCUECTBEHHOM



dbu3nyeckod Hayk; (PU3MYECKH TpPaMOTHOE TMOBeAeHHE B MpodecCuoHaIbHOM
JEeSATENbHOCTU U OBITY IIPH O0pAILlEHUU ¢ TPUOOpPaMHU U yCTPOICTBAMU;

— TOTOBHOCThH K MPOAODKEHUIO 00pa30BaHUs M MOBBIIIEHUS KBaIU(PUKALUU B
n30paHHOM MNPOQPECCHOHATBLHON JEATETbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIH
(Pu3HUECKNX KOMIETEHIIUN B 3TOM;

— YMEHHUE HCIIOJIb30BaTh JIOCTH)KEHHSI COBPEMEHHOM (PU3MYECKON HayKu H
(U3MYECKUX TEXHOJOTWW [JIi TOBBIIEHUS COOCTBEHHOI'O HMHTEIJIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOU MpOo(eccuoHaNbHON AESTEIbHOCTH;

— YMEHHE CaMOCTOSITeJIbHO J00bIBaTh HOBBIE AJisi ceOsi (pu3myeckue 3HaHUS,
UCIIOJIB3YS JUIsl 3TOTO JIOCTYIHbIE UCTOYHUKU HH(OpMauy;

— YMEHHUE BBICTPAaWBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOILIEHHUS B KOMaHIE IO
pELIeHHIO OOIMX 3a]1ay;

— YMEHHUE YNpaBIATh CBOEW IO3HABATENBHON MESITENbHOCTHIO, MPOBOIAUTH
CaMOOLIEHKY YPOBHS COOCTBEHHOTO MHTEIJIEKTYalIbHOTO PA3BUTHS;

MeTanpeaMeTHbIX:

— HCMOJBb30BAaHUE PANIMYHBIX BUJOB TO3HABATENILHON JEATEIBbHOCTH IS
pemieHust (QU3MYECKUX 3a/Jay, MPUMEHEHUE OCHOBHBIX METOJOB TO3HAHMS
(naOmrofieHus, OMHCAHMS, H3MEPEHHs, IKCHEPUMEHTA) IS U3YYCHHsS DPa3IMYHBIX
CTOPOH OKpY’Karollel 1eHCTBUTENbHOCTH;

— HCIOJBb30BAaHUE OCHOBHBIX HHTEJJIEKTYaJbHBIX ONEpalUii: TOCTAaHOBKH
3ajauM, (QOpMYIMpOBaHMS THMIIOTE3, aHAJIM3a M CHUHTE3a, CPaBHEHUs, 0000ILEHus,
CUCTEMAaTH3alluy, BBIABICHUS NPUYMHHO-CIEJACTBEHHBIX CBS3€H, MOMCKAa aHAJIOIOB,
(GopMynMpoBaHUS BBIBOJOB JUISI M3Y4YEHHMsS pA3IMYHBIX CTOPOH (PU3NYECKHUX
OOBEKTOB, SBICHUH U MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh
CTaJIKUBAThCS B MpodecCHOHANIbHOM cdepe;

— yMEHHE I€HepUpOBaTh UJEU U OINpPENEATh CPEeICTBA, HEOOXOAUMBIE Ul UX
peanuzanuu;

— yMEHHE HUCHOJb30BaTh PA3IMYHbIC UCTOYHUKH AJIS MOIY4EHUs (PU3UUIECKON
uH(pOpMaIuy, OLICHUBATh €€ TOCTOBEPHOCTD;

— YMEHHE aHAJIM3UPOBATh U MPEJCTABIATH HHPOPMAIIUIO B PA3IMUHbIX BUAAX;

— yMEHHE MyOJIMYHO MPEACTABIATH PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBaHMUA,
BECTH JHCKYCCHH, JOCTYIIHO W TapMOHMYHO coOdYeTas cojaepkaHue u (GOopMbl
npecTaBiIsieMol HHpopMalny;

npeaMeTHBIX:

— cpOpMHUPOBAHHOCTh TMPEACTABICHUA O poimu U Mecte (u3uku B
COBPEMEHHOM HAy4YHOM KapTHHE MHpa; TOHUMaHUE (PUBHYECKON CYIIHOCTH
HaOroTaeMbIX Bo Beenennoit sBinennid, ponu Gu3uky B GOPMUPOBAHUN KPYro3opa u
(GYHKITMOHATEHON TPAMOTHOCTH YeJIOBEKA TSI PEIICHUS IPAKTHYECKHUX 3a]1a4;

—  BIIaJIcHUE OCHOBOTIOJIATAOIITIMHU bu3HIeCKIMH MOHSITHUSIMH,
3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPUSIMH;, YBEPECHHOE MCITIOJIb30BaHME (DU3UICCKOIM
TEPMUHOJIOTHHA U CUMBOJIUKY;

— BJIaJICHWE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHWS, WCIOJBb3YEMBIMHU B
dbusrke: HaOIIOACHUEM, ONTMCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;



— yMmeHuss  oOpabarbiBaTh  pe3yjibTaTbl  M3MEpPEHUH,  OOHapyXHUBaTh
3aBUCUMOCTh ~ MEXAY (U3MYECKMMH  BEJIMYMHAMH, OOBICHATH IOJIYYEHHbBIE
pE3yJIbTaThl U JI€TaTh BHIBOJBI,

— c(opMUPOBAHHOCTh YMEHUS pelIaTh PUINUECKUE 3a]aUH;

— c(pOpMUPOBAHHOCTb YMEHMS TMPUMEHITh MOJMYyYCHHBIE 3HAHUS M
OOBSICHEHHS ~ YCJOBMHA  MpOTeKaHUss  (U3MYECKUX  SIBIEHUH B  TIPHUPOJE,
npodeccuoHanbHOM cdepe U A NPUHATHS NPAKTUUYECKUX  pelleHHid B
MOBCETHEBHOM KU3HU;

— c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UIMHM MO OTHOUIEHUIO K (PU3MYECKOI
uH(pOpPMAIIHH, MTOJTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

B pesynbrare ocBOEHUS NUCHUILUIMHBI 00YUYaAIOIIUICS T0KEH 3HATh.

— 3aKOHBI, KOTOPbIM TOAYMHSETCS TPUPOJHBIC  SIBICHHS, BEIUYUHBI,
KOTOPBIMHU OTHUCHIBAIOTCS CBOWCTBA W TOBEJICHHS BEIIECTBA W MOJs, (U3HMYECKOE
SIBJIEHUE, TUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO, B3AMMOJEHCTBUE, DJIEKTPOMATrHUTHOE
noJjie, BOJHA, (POTOH, ATOMHOE SAIPO, aTOM, UPOHU3UPYIOIINE H3Iy4YeHUs, IJIaHeTa,
3BE3/1a, COJIHEYHAS] CUCTEMA, TAJIAKTUKA, BCEJICHHAS;

B pesymnbTare 0cBOSHUS TUCHIUTUTHHEI 00YJaONIUICS TOKCH YMETh:

— pemaTh 3aJadd KCIONB3Ys HM3YYCHHBIEC 3aKOHBI, ONEPUPOBATH CIUHUIAMH
U3MepeHHs (PU3MUECKUX BETUIHH;

— HaBBIKAMH CaMOCTOSITEIILHOTO TMPUOOPETEHHs] 3HAHWW C HCIOJb30BAaHUEM
MHTEpHETa, Y4YeOHOW ¥ CHpaBOYHON JjmTeparypbl. Pabotath ¢ (usmueckum
000pyI0BaHHEM.

1.4. Koau4ecTBO YacoB HA OCBOEHHE MPOrPaMMbI THCIHHUIJIHHBI
MakcuMansHON yueOHOM Harpy3ku odyuaromierocs 194 gaca, B TOM 4ucie:
00s13aTENbHON ayTMTOPHOU yaeOHOM Harpy3ku oOydatomerocs 184 gaca;
MIPOMEKYTOYHAS aTTeCTAINs 8 4acoB;

KOHCYJIbTAIlMU 2 yaca.



2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIMHBI

2.1. O06beM y4eOHON JUCHUNJIMHBI M BUIbI Y4eOHOIl padoThI

Buna yueOHo# padoThI Obnem
4acoB

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl 194

B TOM YHCIIE:

TEOPETUYECKOE 00yUeHHE 100

NPAKTUYCCKUE 3aHATHA, B TOM 4HCIe B (GopMe MPaKTUYECKON 58

IOJITOTOBKH

71a00paTOPHBIC 3aHATHUS 26

caMoCTosITe/IbHasl paboTa 0

KOHCYJIbTAIIUN 2

IMPOMECIKYTOYHAA aTTCCTAllHUA B (bopMe 9K3aMCHa




2.2. TeMmaTn4yeckuii J1aH U coxep:xkanue ydeoHoil nucuunanabl OY /.10 ®usuka (yriry0jaeHHbIi yPOBEHb)

HaunmeHnoBanue Coaeprxanue y4eOHOro MarepuaJa, JJadoparopabie padoTsl U O0bém Koabl komnerenuuii, Yu4eoHo-
pa3iesioB M TeM | IPAKTH4YecKHe 3aHATHS, CAMOCTOATe/IbHasi padoTa o0y4yalommxcs, | 4acoB (opMHPOBAHHI0 KOTOPBIX MeToAu4ecKoe
KypcoBasi padora (mpoekT) CIocoocTByeT olecneuenune
3J1eMeHT NPOrpaMMbl
1 2 3 4 3)
BBenenue Conep:xanue yueOHOro Mmarepuaja 2 JlnuHOCTEIE, METaNpEIMETHBIC 1-10
®usuka — (yHIaMEeHTalbHas HayKa O IPUPOJIE. Y TIPEIMETHBIC KOMITCTCHIINH B
EcTtecTBeHHOHAYUHBII METO/] MO3HAHUS, €T0 BO3MOKHOCTH U cootBeTcTBUU ¢ PI'OC
TPAHUIBI TPUMEHUMOCTH. DKCIEPUMEHT M TEOPHS B TpoIiecce cpenHero oomiero 06pazoBaHus,
MO3HAHUS PUPOIbI. MoaenmupoBanue GU3NUECKUX SBICHUN 1 YTBEPKJICHHOTO IMPUKA30M
npoueccoB. Poiib skcnieprMeHTa ¥ TEOPUH B MPOLIECCE TTO3HAHUS MunmCcTepcTBa 00pa3oBaHUs U
npupoipl. Gusndeckas BennunHa. [lorpemnocTy nsmMmepeHuit Hayku P® ot 17.05.2012
¢buznueckux BenuurH. Ousnueckre 3akoHbl. ['paHuIIbI Ne 413
MIPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [loHsATHE O hM3MUECKO
KapTuHE Mupa. 3HaueHue pu3nku npu ocBoeHnu npodeccuit CI1O u
crnermansHocteit CIIO.
Pa3nen 1. MexaHnuka 30
Tema 1.1. Conep:xxanue yueOHOro MaTepuaja 4 JIn4HOCTBIC, MeTaNpeIMETHBIC 1-10
Kunematuka Mexannueckoe nuxkenue. Ilepememenune. [1yrs. CkopocTs. Y [IPEAMETHBIE KOMIIETEHIIUH B
PaBHOMEpHOE IpsIMOTMHEHHOE ABUKEHUE. Y CKOPEHHE. cootBerctBuM ¢ PI'OC
PaBHONIEpeMeHHOE PSMOJIMHEHHOE IBIKEHHE. cpenHero odmero o6pazoBaHus,
CBoOonHoe magenue. J[puxkeHue tena, OpoieHHOro Mo/ yriioM K YTBEPKJACHHOTO MPUKA30M
ropu3oHTy. PaBHOMEpHOE BMKEHHE TIO OKPY>KHOCTH. MunucrepcTBa 00pa3zoBaHus U
Hayku PO ot 17.05.2012
Ne 413
Tema 1.2. 3akoHbI Conep:xanue yueOHOro Mmarepuasa 4 JlnuHOCTBIE, METANIPpEMETHBIE 1-10

Mexannky HoioToHa

[TepBeiii 3akon HeroTona. Cuna. Macca. Umnynbc. BTopoit 3akoH
Hprotona. OCHOBHOM 3aKOH KJIaCCUYECKOM IMHAMUKH. TpeTuil 3akoH
HeroTona.

3akoH BceMupHOro tarotenus. ['paBuranronnoe nojue. Cuna
TshxecTd. Bec. CriocoOwr m3mepenus macchl Ten. CUIbl B MEXaHUKE.

U MIpEAMETHBIE KOMIIETEHIIUH B
cootBercTBUH ¢ PI'OC
cpenHero odmero 0opazoBaHus,
YTBEPKJIEHHOTO MTPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012

Ne 413




Tema 1.3. 3akoHbI Conep:xanue yueOHOro MmarepuaJja. 4 JlnuHOCThIC, METaNpeMETHBIE 1-10
COXpaHeHHs B 3aKoH coxpaHeHUs UMITyJibca. PeaktuBHOe 1BmkeHne. Pabora cuibl. U IIPEIMETHBIE KOMIIETEHIINN B
MeXaHUuKe Pabora noreHImansHbIX cuil. MomHOCTh. DHeprus. Kunernueckas cootBercTBUM ¢ PI'OC
sHeprus. [lorenuuanbHas sHeprus. 3aKOH COXPaHEHUSI MEXaHUYECKOM cpemHero odmero 0opazoBaHus,
sHepruu. [IpumeHeHne 3ak0HOB COXpaHEHU . YTIBEPXKAECHHOIO IPUKA30M
MunucrepctBa 00pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413
IIpakTHyeckoe 3ansiTHE, B TOM 4HucJ/ie B (popMe NPaKTHYeCKOH 10 JInuHOCTHIE, METANIPEIMETHBIE 1-10
NOATOTOBKH U IIPEIMETHBIE KOMIIETEHIINU B
3aBUCUMOCTH TPAEKTOPUH OT BHIOOPA CUCTEMBI OTCUETA. cootBercTBUH ¢ PI'OC
Buaer MexaHH4ueCcKOro IBHKEHUS. cpenHero oomiero oopa3oBaHus,
3aBUCHMOCTh YCKOPEHHUS TeJIa OT €0 MacChl U CHIIbL, I€HCTBYIOIIEH YTBEPKAECHHOTO MPHUKA30M
Ha Teno. CroxxeHne cuil. PaBeHCTBO M MPOTUBOTIOJIOKHOCTh MunucrepctBa 06pa3zoBaHus U
HaNpaBJICHUSI CUJT JE€HCTBUS U IPOTUBOACUCTBUA. 3aBUCUMOCTh CUJIbI Hayku PO ot 17.05.2012
YIIPYroCTH OT AedopMaliuu. Ne 413
Cutbl TpeHHs.
JlaGopaTopHoe 3aHsATHE 8 JInaHOCTHIC, MeTalpe/IMETHBIC 1-10
HccnenoBanvie IBUKEHUS Tea MO AMCTBUEM MOCTOSIHHON CHIIBI. U TIPEIMETHBIE KOMIIETEHIINU B
N3yuenune 3akoHa coxpaHeHus umnyibca. CoxpaHeHue cootBercTBuM ¢ PI'OC
MEXaHUYECKOM SHEPIUH NPYU JBUKEHUM TeJla MO JEHCTBUEM CHIT cpenHero ooimiero oopazoBaHus,
TsOKECTU U ynpyroctu. CpaBHeHHE pabOThI CUJIbI C U3MEHEHHUEM YTBEPKAECHHOTO MPHUKA30M
KMHETHUYECKOW 3Hepruu Tena.3yueHue 3aKOHOB COXpaHEHUs Ha MunucrepcTBa 00pa3oBaHus U
puMepe yaapa 1mapoB U 0aUTMCTHYECKOTO MasiTHUKA. Hayku PO ot 17.05.2012
N3yuenue ocobeHHOCTEN CHITBI TPEHUS (CKOJIBKEHHS). No 413
Pa3znen 2. OcHOBBI MOJIEKYJIAPHON (PU3MKH U TEPMOAMHAMHUKHU 34 JIndHOCTHIE, METanpeIMETHBIC
Tema 2.1. OcnoBbl | Coznep:xanue y4eOHOro 1 MPCIMCTHBIC KOMIICTCHIINH 1-10
MOJIeKYJISIPHO- MaTepHaJa. B coorsercTBuu ¢ PI'OC
KHHETHYeCKOi OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH. CpeHero oo1ero
TEOpHH. Pa3mepsl 1 Macca MOJIEKYII U aTOMOB. bpOyHOBCKO€E IBUKEHHUE. 00pasOBaHMs, YTBEPXKICHHOTO
W aeaibHblii ras. 4 npukasoM MuHucrepcTBa

Juddysus. Cuibl 1 3HEPrHUs MEKMOJIEKYISPHOTO B3aUMOJICHCTBUSL.
Crpoenue ra3000pa3HbIX, KHUIKUX U TBepAbIX Tead. CKOpoCTH
JBUKEHUS MOJIEKYJ U UX U3MEPEHHE.

WneanpHelii ra3. /laBnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOpUH razoB. TeMneparypa 1 ee u3MepeHue. 1'a3oBbie
3aKOHBI. AOCOJIIOTHBIN HYNb TeMIieparypbl. TepMoIuHaMudecKas
LIKaja TEMIEPATypbl. Y paBHEHHUE COCTOSIHUS NIEATIBHOTO rasa.
MouisipHas ra3oBasi HOCTOSIHHAS.

obpazoBanus 1 Hayku P® ot
17.05.2012 Ne 413




Tema 2.2. Conep:xanue yueOHOro Mmarepuasa JlnuHOCThIC, METaNpeMETHBIE 1-10
OcHoBBI OcCHOBHbIE OHATHUSA U ONpeesieHUsl. BHYTpeHHsIs SHEPIUsl CUCTEMBI. U IIPEIMETHBIE KOMIIETEHIINN B
TePMOJAUHAMHUKH BryTpeHHsis sHEprus uaeanbHOro raza. PaboTa u TemioTa kak (pOpMBI 4 cootBercTBUM ¢ PI'OC
nepeaun SHEprun. TemIoeMKocTh. Y IeNbHas TEII0EMKOCTb. CpeaHero o0Iero oopa3oBaHus,
VYpaBuenue TemoBoro 6ananca. Ilepsoe YTIBEPXKAECHHOIO IPUKA30M
HayaJjio TepMOAMHAMUKU. AnnadatHblil npouecc. [Ipunuun neicTeus MunucrepctBa 00pa3zoBaHus U
teroBoit mamuubl. KIT] TemioBoro asurarens. Bropoe Hauasno Hayku PO ot 17.05.2012
TEpMOJAMHAMHUKH. TepMoarHaMHUUYECKas [IKaJIa TEMIIEpaTyp. Ne 413
XonoauibHble MalIMHbL. TeruoBsle ABuraresnn. OXpaHa npUpoIbl.
Tema 2.3. Conep:xanue yueOHOro MmarepuaJja. JlnuHOCTEIE, METaNIpEIMETHBIC 1-10
CaoiicTBa napos. Hcnapenune n konaeHcanus. HacbleHHbI nap 1 ero CBOMCTBA. 4 Y MPEIMETHBIE KOMIIETEHIIUN B
AOCOJIIOTHAs! M1 OTHOCHUTEIIbHAS BIIAXKHOCTh BO3AyXa. TOYKa POCHI. cootBercTBUH ¢ PI'OC
Kunenue. 3aBucumocTh TeMneparypbl KUIIEHHUS OT JTaBJICHMUSL. cpexHero obmiero oopazoBaHus,
[leperpetslif map 1 €ro UCHOIH30BAHUE B TEXHUKE. YTBEPKJAECHHOTO MPHUKA30M
Tema 2.4. Conep:xanue yueOHOro marepuaJjia. 4 MunucrepctBa 06pa3zoBaHus U 1-10
CaoiicTBa XapakTepucTUKa KUIKOTO COCTOSTHUA BeliecTBa. [loBepXHOCTB- Hayku PO ot 17.05.2012
JKMIKOCTeN HBIW CITOM KUIKOCTU. DHEPTUS MOBEPXHOCTHOTO CIOs. SIBIEHUS HA Ne 413
IpaHuUIE )KUJKOCTHU € TBepAbIM TesoM. KanusisipHsle sBieHus..
Tema 2.5. Conep:xxanue yueOHOro marepuaJjia. 4 JlngHOCTHIE, METaNpEIMETHBIC 1-10
CaoiicTBa XapakTepucTruKa TBEPAOro COCTOSIHUS BEIIECTBA. YTIPYrue Y MPEIMETHbIC KOMIIETEHIIUN B
TBEPIAbIX TeJl. CBOMCTBa TBepAbIX Tei. 3akoH ['yka. MexaHnueckue cBOMCTBa cootBercTBUM ¢ PI'OC
TBepAbIX Tell. TemnoBoe pacuirpeHne TBEPAbIX Tel U )KUIKOCTEH. cpenHero oomero 06pazoBaHus,
[1naBnenue u KpUcTaIU3aLUSL. YTBEPKJACHHOTO MPUKA30M
MunucrepctBa 00pa3zoBaHus U
Hayku PO ot 17.05.2012
Ne 413
JlabopaTopHoe 3aHsiTHE. JIn4HOCTBIC, METalpeIMETHBIC 1-10
N3mepenne BIaXXHOCTH BO3yXa. U TIPEIMETHBIE KOMIIETEHIINU B
N3mepenne moBepXHOCTHOTO HATSHKEHHUSI KUIKOCTH. 4 cootBercTBHM ¢ PI'OC
Habmonenue npouecca kpuctammszanuu M3ydenue aedopmanun cpenHero odmero 0opazoBaHus,
pacTsKEHUs. YTBEPKAECHHOTO IPUKA30M
N3ydeHne TemIoBOro paciiupeHus TBEPABbIX TEIL. MuHucTepcTBa 00pa3oBaHus U
N3yuenne 0coOEHHOCTEN TEMIOBOTO PACIIUPEHHSI BOIbI. Hayku P® ot 17.05.2012
Ne 413
IIpakTH4eckoe 3aHATHE, B TOM YHUcJIe B GopMe NPaAKTHYECKOMI 10 JInynoCTBIE, METANIpEIMETHBIE 1-10

NOATO0TOBKH
JIBr>keHre OpOYHOBCKUX YACTHII.

Huddy3us.

U MIpEAMETHbIE KOMIIETEHIIUHN B
coorBercTBUH ¢ PI'OC

cpenHero o01ero 00pa3oBaHus,




N3menenue napiieHus raza ¢ “3MEHEHHEM TeMIIepaTypsl IIpU
MIOCTOSTHHOM 00BEME.

N3oTepMuueckuii 1 n300apHBIN MPOIIECCHI.

W3MmeHeHne BHYTpEHHEN SHEPTUU TEJ IIPU COBEPLUEHUH PaOOTHI.
Mogenu TemoBbIX ABUTraTENECH.

Kunenue Bob! Ipy MOHMKEHHOM JIaBJICHUU.

[Icuxpomerp u rurpomMerp.

SIBneHus NOBEPXHOCTHOIO HATSKEHUS U CMAYMBAHUS.
Kpucramisl, amophHbIe BelecTBa, )KUIKOKPUCTAIUINIECKHE TEA.

YTIBEPKAECHHOIO IPHUKA30M
MunucrepctBa 00pa3zoBaHusl U
Hayku P® ot 17.05.2012
Ne 413

Pa3nen. 3. DaekTpoaunamMuka. 34
Tema. 3.1. Conep:xanue yueOHOro MmarepuaJja. JlnuHOCTEIE, METaNpEIMETHBIC 1-10
DJIeKTpUYecKoe DneKTpuYecKre 3apsipl. 3aKOH COXPAaHEHUS 3apsiia. 3aKOH Y TIpEMETHBIE KOMIIETEHITUH B
no.Jie. Kynona. Dnekrpuueckoe nosie. HanpsokeHHOCTh 3IEKTPUUECKOTO 4 cootBeTcTBUU ¢ PI'OC
nosst. [punnun cynep-no3uiinu nosieid. Pabora cui cpemHero o0mero oopa3oBaHus,
anekTpocTariuaeckoro nosst. [lorernuan. Pa3HOCTh MOTEHIMATIOB. YTBEPKJICHHOTO IMPUKA30M
DKBUMOTEHIMAILHBIC TIOBEPXHOCTH. CBS3b MEX/Ty HAIPSHKEHHOCTHIO MunucTepcTBa 00pa3oBaHUs U
Y Pa3HOCTBIO MOTEHIMAIIOB AIEKTPUUECKOTO MOJIA. JIM3IIEKTPUKH B Hayku P® ot 17.05.2012
anekTpudeckoM rnose. [onspuszanms ausnexkTpukos. I1IpoBogHky B No 413
anekrpudeckoM noje. Konaencaropsl. CoenvHeHe KOHIEHCATOPOB B
Oatapero. DHEprus 3apsHKEHHOTO KOHJICHCATOpa. DHEPIHs
AIIEKTPUYECKOTO MOJIS.
Tema 3.2 Coaep:kaHnue y4eOHOr0 MaTepuaJa. 4 JIn4HOCTBIC, METaNpeIMETHBIC 1-10
3aKOHBI MOCTOSTHHOTO| Y CIIOBHSI, HEOOXOJUMBIE Il BOSHUKHOBEHHUS U MOJ/IEPKAHUS U IIPEIMETHBIC KOMIIETCHIINU B
TOKA. 3NEeKTpUYECcKoro Toka. Cuiia ToKa U INIOTHOCTh TOKa. 3akoH OMa Juist cootBercTBUM ¢ PI'OC
yuacTka 1enu 6e3 3/1C. 3aBUCUMOCTD AIIEKTPUUECKOTO cpenHero oomero 06pazoBaHus,
COIPOTHUBJICHUS OT MaTepuaa, JUIMHbI U TUIOIIAIU TONIEPEYHOTO YTBEPKJACHHOTO MPUKA30M
CEUeHUs MPOBOJIHUKA. 3aBUCUMOCTD AJIEKTPHUUECKOTO COMPOTUBIICHUS MunucrepcTBa 00pa3zoBaHus U
IIPOBOJHUKOB OT TEMIIEPATYPBI. DIEKTPOABHIKYILAS CUJIA UICTOYHHUKA Hayku P® ot 17.05.2012
Toka. 3akoH OMa j1s mostHO# enu. CoelMHeHne MPOBOIHUKOB. Ne 413
CoennHeHne UCTOUHUKOB IIEKTPUUECKOM SHEPrun B OaTapero. 3akoH
Jxoyns—IJlenna. PaboTa v MOITHOCTE AIIEKTPHUECKOTO TOKA.
TeroBoe AECTBHE TOKA.
Tema 3.3. Coaeprxanue y4eOHOro MmarepuaJa. 4 JIn4HOCTHIE, METANIPEMETHBIE 1-10

DJIeKTPUYECKHIT TOK
B I0JIYIIPOBOTHUKAX

CoOcTBeHHast MPOBOAUMOCTb MOJIYTIPOBOHUKOB.
[TomynpoBOTHUKOBBIE TPUOOPBI.

U MIpEAMETHBIE KOMIIETEHIIUH B
cootBercTBUN ¢ PI'OC
cpenHero odmero 0opazoBaHus,
YTBEPKJIEHHOTO MTPUKA30M
MunucrepcTBa 00pa3oBaHus U

Hayku P® ot 17.05.2012




Ne 413

Tema 3.4. MaruutHoe| Conep:xxaHue yueOHOro MarepuaJia. JlnuHOCThIE, METaNpEMETHBIE 1-10
noJjie BexTop uHIYKIIMKM MarHUTHOTO 1OJIsL. JlelicTBHe MarHUTHOTO TIOJIS Ha 4 U TIPEIMETHBIEC KOMITCTCHIINHU B
MPSIMOJIMHEMHBIN TPOBOJHUK C TOKOM. 3aKOH AMIIEpa. cootBeTcTBUU ¢ PI'OC
BsaumoneiictBue TokoB. MarHuTHEIN DOTOK. PaboTa 1o cpenHero o0miero oopazoBaHus,
TepeMEIICHUIO TPOBOTHIKA C TOKOM B MarHUTHOM TioJie. JleiicTBue YTBEPKJICHHOTO IMPUKA30M
MarHMTHOTO IOJIsl Ha ABKyLuiics 3apsa. Cuna Jlopenua. MunucrepctBa 06pa3zoBaHus U
Omnpenenenue yaeapHOro 3apsaaa. Y CKOPUTENIU 3apsyKEHHbIX YaCTHIL. Hayku P® ot 17.05.2012
Ne 413
Tema 3.5. Conep:xanue yueOHOro MmarepuaJa. 4 JluuHOCTHIE, METaNpEIMETHBIC 1-10
DaeKTpoMarHuTHasi | DJIEKTPOMAarHUTHas MHIYKIH. BUXpeBoe 31eKTprudecKkoe moie. Y TIPEIMETHBIC KOMITCTCHIINH B
WHYKIHSL. CaMouHIyKIMsI. DHEPTHSI MarHUTHOTO TIOJIS. cootBercTBUH ¢ PI'OC
cpenHero o0miero oopa3oBaHus,
YTBEPkKJICHHOTO IMPUKA30M
MunucrepctBa 06pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413
IIpakTHYeckoe 3aHsATHE, B TOM YHcJIe B popMe NPaKTHYECKOI 10 JlngHOCTHIE, METaNpEIMETHBIC 1-10
NOATOTOBKH U TIPEIMETHBIEC KOMITETEHIINU B
B3anmopeiicTBre 3apskeHHBIX Tell. [[pOBOJHUKH B DJIEKTPUYECKOM cootBercTBUM ¢ PI'OC
noJie. J{upnekTpuku B aneKkTpuyeckom mnoie. KonaeHcaropsl. cpenHero oomero o6pazoBaHus,
TemoBoe aelicTBue aneKkTpuyeckoro Toka. CoOCTBeHHAs U YTBEPKACHHOTO MPUKA30M
MIpUMECHas IPOBOAUMOCTD MOJTYITPOBOTHUKOB. MunucrepctBa 06pa3zoBaHus U
[TonynpoBoauukoBeIil quoa. Tpanzuctop. OnbIT Dpcrena. Hayku PO ot 17.05.2012
B3aumopeiicTBre NpoBOJHUKOB ¢ TOKaMH. OTKIIOHEHUE Ne 413
AJIEKTPOHHOTO MyYKa MarHUTHBIM HOJIEM. DIEKTPOABUTATENb.
DNEeKTPOU3MEPHUTEIbHBIE TPUOOPHI. DIEKTPOMArHUTHAS UHYKIIUS.
Omnebitel @apanes. 3aBucuMocts I/]C caMOMHIAYKIIMHM OT CKOPOCTU
W3MEHEHUS CHJIbI TOKA U MHIYKTUBHOCTH ITPOBOIHUKA.
PaGora snexrporeneparopa. Tpanchopmatop.
JlabopaTopHoe 3aHsATHE 4 JIn4HOCTHIE, METATIPEMETHBIE 1-10

N3yuenne 3akona Oma Ui y4acTKa IIeNH, OCIeA0BaTeIbHOIO U
napajiebHOrO COeIMHEHUs TPOBOAHUKOB. M3yueHue 3akona Oma
JUIs OJIHOM nenu. M3ydeHue siBIeHHs 311eKTPOMarHUTHOM MHTyKIIUH.
Onpenenenue kKodpPUIIMEHTA TOJIE3HOTO JICHCTBUS 3JIEKTPHUECKOTO
yaiiHuka. OnpeaeneHue TeMnepaTypbl HUTH JJaMITbl HAaKaJIWBaHHUSL.
Onpenenenne 3/1C 1 BHYTPEHHETO CONIPOTUBIIEHUS UCTOYHHUKA
HaNpsDKECHUSL.

U MIpEAMETHBIE KOMIIETEHIIUH B
cootBercTBUH ¢ PI'OC
cpenHero odmero oopazoBaHus,
YTBEPKJIEHHOTO MTPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413




Pa3gen 4. Kojie0aHus U BOJHBI.

28

.HI/I‘-IHOCTBIG, MCTAlIPCAMETHLIC

Tema 4.1.
Mexanuueckue
KO0JIe0aHusd

Conep:xaHue y4eOHOT0 3aHATHS.

KonebarensHoe nemkenue. ['apmonudeckue kosebanus. CBOOOIHBIC
MeXaHUYeCKue KosieOanus. JInHelHble MeXaHUYeCKUe KojieOaTeIbHbIC
CUCTCMBI. HpeBpameHI/Ie OHCPIruu 1mpu KOJIG63,T€JIBHOM JABUXKCHUU.
CBOOOTHBIC 3aTyXaIOIINE MEXaHHUSCKUE KOJICOAHHSI.

U IIPEIMETHBIE KOMIIETEHIINU B
cootBeTcTBUU ¢ PI'OC
CpeaHero o0Iero oopa3oBaHus,
YTIBEPXKAECHHOIO IPUKA30M
MunucrepctBa 00pa3zoBaHus U

Tema 4.2 Ynpyrue
BOJIHBI

Conep:xxanue y4eOHOIr 0 3aHSITHUS.

[Tonepeunslie 1 POIOTBHBIE BOJHBL. XapaKTEPUCTUKU BOJHBI.
VYpaBHeH#He 1I0cKo# Oerymiei BosiHbl. HTEpdEpeHius BoIH.
[TonsiTre o nudpakiuy BoaH. 3ByKOBBIE BOJHBI. YJIBTPa3BYK U €r0
MIpUMEHEHHE.

Hayku P® ot 17.05.2012
Ne 413

Tema 4.3 Daextpo-
MArHUTHBIE
KOJIe0aHUS

Conep:xanue y4eOHOIr o 3aHIITHUS.

CBoOo1HBIE ANIEKTpOMArHUTHBIE Kojiebanus. [IpeBpalienue snepruu B
KoJie0aTeIbHOM KOHTYpe. 3aTyXalol[ie 3JeKTpOMarHuTHbIE
kosebanus. ['eHepaTop HE3aTyXaIOUIMX AIEKTPOMArHUTHBIX
KojeOanuil. BeiHyX1eHHbIE 1ekTpudeckue kojaedanus. IlepemenHbIi
TOK. ['eHepaTop nepemeHHOro Toka. EMKOCTHOE U MHAYKTHBHOE
CONPOTHUBJIEHUSI IEPEMEHHOTO TOKA. 3aKOH OMa 715 AJIEKTPUYECKOM
LIENU MEPEMEHHOTO ToKa. PaboTa 1 MOILITHOCTh IEPEMEHHOTO TOKa.
I'eneparopsl Toka. Tpanchopmaropsl. TOKH BEICOKOW YaCTOTHI.
[Tonydenue, nepenada u pacnpeaeeHue IEKTPOIHEPTHH.

1-10

1-10

1-10

Tema 4.4 Daerpo-

MAardHuTHbIC BOJIHBI.

Conep:kanue y4eOHOro 3aHATHS.

DNEeKTPOMarHuTHOE MOJie KaK 0COObIil B MaTEpUu.
DneKkTpoMarHuTHeIe BoJiHbL. Bubpatop I'epria. OTKpBITHIN
KoJiebarenbHbIil KOHTYp. M3006peTenue paauo A. C. IlomoBbiM.
[Tonsitue o paguocssu. [IpruMeneHne 3J1eKTPOMarHUTHBIX BOJTH.

JlnuHOCTHIE, METaNIpEIMETHBIC
Y TIPEAMETHBIC KOMIICTCHITUH B
cootBercTBun ¢ PI'OC
cpemHero o0mero oopa3oBaHusl,
YTBEPKJICHHOTO TTPUKA30M

IIpakTn4yeckoe 3aHsATHE, B TOM YHCJe B (popMe NPaKTHYECKOM
MOArOTOBKH.

CBOOOIHBIE U BBIHYKJICHHBIE MEXaHUYECKHE KOTEOaHMsI.

Pe3zonanc. OGpazoBanue 1 pacpoCTpaHeHUE YIPYTUX BOJH.

YacroTta konebaHui 1 BbICOTa TOHA 3ByKa. CBOOOHBIE
ANIEKTPOMArHUTHbIE KoJebanus. OcuusuiorpaMma repeMeHHOro TOKa.
Konnencarop B ienu nepemeHHoro Toka. KaTtynika nHIyKTUBHOCTHU B
LIETIH [IEPEMEHHOTO TOKA. PE€30HaHC B MOCIeI0BaTENbHOM LENH
IIEPEMEHHOr0 TOKA. M3mydeHue U nprueM 3JeKTPOMarHuTHBIX BOJIH.
PannocBsse.

10

MuHnuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413

1-10

1-10

JlabopaTopHoe 3ansiTHE.
N3yueHne 3aBUCMMOCTH NepHO/ia KoJIeOaHui HUTSHOTO (Win
MPY>KUHHOT0) MAsiITHUKA OT JJIMHBI HUTH (MJIM MacChl TPY3a).

1-10




I/IH,Z[yKTI/IBHBIe 1 CMKOCTHOC COIIPOTUBJICHHUA B ICTIM ICPCMECHHOT'O
TOKa.

Pa3nes 5 OnTuka 22 JInuHOCTHIE, METAIPEIMETHBIE 1-10
Y MIpEMETHbIC KOMIIETEHIIUH B
Tema 5.1 Coaepxxanue y4eOHOro 3aHATHSA. cooTBeTcTBHH ¢ DIOC
IIpupoaa ceera CKOpOCTh pacnpocTpaHeHusi CBETA. 3aKOHBI OTPAKECHUS U MPETIOM- 4 cpemHero o6mero 06pa3oBaHus,
nenus ceera. IlosHoe otpaxkenue. JInn3bl. 1'1a3 kak onrnyeckas YTBEPIKIACHHOTO IPUKA30M
cucrema. OnTuyeckue npudopskl. MHHHCTEpCTBa 06Pa30BaHKS 1
Hayku P® ot 17.05.2012
Ne 413
Tema 5.2 BosinoBbie | ComepxxaHue yueOHOr0 3aHATHSA. JInuHOCTBIE, METATTPEAMETHBIE 1-10
CBOMCTBA CBeTa Nurepdepenims cBera. KorepeHTHOCTh CBETOBBIX JTyUEH. Y MPEIMETHBIE KOMIIETEHIIUN B
WnTtepdepennyst B TOHKUX MieHKax. [1070ckl paBHON TOJIIMHBL 4 cootBercTBuM ¢ PI'OC
Konba Herotona. Ucnonb3oBanue nHTEp)EpEHITNN B HAYKE U cpemHero o0mero oopa3oBaHus,
texHuke. udpakuus cera. Judpaxius Haeny B napauieaIbHbIX YTBEPKJIEHHOTO TTPHKA30M
nydax. J{udpaknuonnas pemerka. [lonsitue o ronorpadumn. MunucrepcTBa 00pa3oBaHUs U
[Tonspuzanus nonepeunsix BoJH. [lonsgpusanms ceera. /[BoiiHoe Hayku P® ot 17.05.2012
nyuenpenomiuenue. [onsponnsl. Jlucniepcus cera. Buasl crieKTpos. No 413
CrexTpsl ucnyckanusi. ClieKTpbl MOTJIONICHHS. Y IbTpadroIETOBOE U
nH(ppakpacHoe u3nydeHus. PentrenoBckue ryun. X npuponaa u
CBOMCTBA.
IIpakTn4yeckoe 3aHsATHE, B TOM YUCJIe B (popMe NpPaKTHYECKOM 6 JInuHoCTBIE, METaTIpEIMETHBIE 1-10
MOATOTOBKH. U IIPEIMETHBIC KOMIIETCHIINU B
3aKOHBI OTPAKECHUS U MIPEIIOMIICHHUSI CBETA. cootBercTBUM ¢ PI'OC
[TonHoe BHYTpeHHEE OTpaXKEHHE. cpenHero oomero 06pazoBaHus,
OnTuueckue MpuoOOPHI. YTBEPKJACHHOTO MPUKA30M
WNurtepdepennus cpera. MunucrepcTBa 00pa3oBaHus U
Judpakuus ceera. Hayku PO ot 17.05.2012
[Tonspusamus ceera. Ne 413
[TonyueHue crekTpa ¢ MOMOIIBIO MPU3MBI.
[TonmydeHue criekTpa ¢ MOMOIIbIO TU(PPAKITUOHHON PEIIETKH.
Crnektpockon.
JlabopaTopHoe 3ansiTHE. 8 JlnuHOCTBIE, METANIPpEMETHBIE 1-10

N3yuenne nzo0paxeHus: NpeIMETOB B TOHKOM JIMH3E.
N3yuenne unrepdepeHnn u audpaxiyu cBera.
I'pagynpoBka criekTpockona v ONpeAeIeHUE JUIMHBI BOJTHBI
CIEKTPAJIbHBIX JTUHUH.

Y MIpeAMETHbIE KOMIIETEHIIUH B
cootBercTBUN ¢ PT'OC
cpenHero oomero 0opa3oBaHus,
YTBEPKJIEHHOTO MTPUKA30M

MuHucTepcTBa 00pa3oBaHus U




Hayku P® ot 17.05.2012

Ne 413
Pa3nes 6. DiieMeHTBhI KBAHTOBOI (PM3UKHU 18 JInuHOCTHIE, METAIPEIMETHBIE 1-10
Tema 6.1. KBantoBas | Coxepaxanue y4eOHOIro Marepuaa. 1 MPEIMCTHBIC KOMIICTCHIINH B
ONTHKA KBanroBas runoresa [nanka. @oToHsl. BHemHui 4 coorsercTBum ¢ PI'OC
doToanekrpuaeckuii 3¢ dext. Buyrpennuii porosddext. Turrsr CpeaHero odmiero 0opasoBaHus,
(hOTO2IEMEHTOB. YTBEPKJCHHOIO IIPUKA30M
MunucrepctBa 06pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413
Tema 6.2. Pusuka Conep:xanue ydeOHOIr o 3aHSITUS. JlnuHOCTHIE, METaNIpEIMETHBIC 1-10
aToma PasBuTHe B3riIs110B Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B U TIpeIMETHBIC KOMIICTCHITUH B
aTOMHBIX CIEKTpax BoJopoJa. SAnepHas Moaens aroma. OnbITh . 4 cootBeTcTBUU ¢ PI'OC
Pesepdopna. Monens atoma Bogopoaa o H. bopy. KBantoBbie cpemHero o0miero oopazoBaHus,
TeHePaTopPHI. YTBEPKICHHOTO MPUKA30M
MunucrepctBa 06pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413
Tema 6.3 ®dusuka Conep:kaHue y4eOHOT0 MaTepuaJa. JIn4HOCTBIC, MeTaNpeIMETHBIC 1-10
aTOMHOIO siIpa. EcTecTBeHHAs palnOaKTUBHOCTD. 3aKOH PaIMOAKTUBHOTO pac- U TIPEIMETHBIE KOMITETECHIINU B
naga. CriocoObl HAOTIOACHUS U PETUCTPAIINH 3aPSHKEHHBIX YaCTHII. cootBercTBUH ¢ PI'OC
Oddext BaBunoBa —Yepenkora. CTpoenne aroMHoro siapa. Jedexr 4 cpemHero o01mero oopa3oBaHus,
MAaccChl, BHEPTUs CBA3H U YCTOMYUBOCTh aTOMHBIX siiep. SaepHbie YTBEPKJACHHOTO MPUKA30M
peakuuu. MckyccTBeHHast painOaKTUBHOCTh. JleneHune TshKenbIX aaep. MunucrepctBa 06pa3zoBaHus U
llennas snepHas peaknus. Yipasisgemas LerHas peakuus. SaepHbliii Hayku PO ot 17.05.2012
peaktop. [lonyuenue paguoaKTUBHBIX U30TONOB U UX IPUMEHEHUE. Ne 413
buonornueckoe neiicTBre paioaKTUBHBIX U3Ty4eHUI.
DneMEeHTapHbIC YaCTHUIII.
IIpakTn4yeckoe 3aHsATHE, B TOM YHCJIe B (popMe NPaAKTHYECKOM 6
MOJATOTOBKH.
®otodrddexT. JInneituareie CEKTPHI pa3TUYHBIX BEIIECTB.
W3nydenue nasepa (KBaHTOBOTO reHepaTopa). CueTduk
MOHM3UPYIONIUX U3ITy4eHUH.
Panes 7. DBomonus Beenennoit 16 1-10
Tema 7.1 Ctpoenue u| Coaepxkanue y4eOHOro marepuaJa. 4 JInyHOCTBIE, METATIPEAMETHBIE

pa3sutue BeeseHHoi

Hama 3Be3gnas cucrema — l'anakruka. [pyrue
rajgakTuku. beckoneunocts Beenennoi. Iloustrue o KocMoOI0ruu.

U MIpeAMETHbIE KOMIIETEHIIUH B
coorBercTBUH ¢ PI'OC




Pacumpsromasica Beenennasa. Moaens ropsiueit BeeneHHOM.
CrpoeHue u npoucxoxaeHue I 'anakTuk.

cpeaHero o01ero oopa3oBaHus,
YTBEP>KICHHOTO MIPUKA30M
MunuctepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012
Ne 413

Tema 7.2 Coaepikanue y4eOHOr0 MaTepuasa. 6 JImdHOCTHIC, METaNPEIMETHBIC 1-10
IBOJIIOLNS 3BE3/I. Tepmosinepnslii cuntes. [IpoGiema TepMosiIepHON S HEPTETUKH. Y MPEIMETHBIE KOMIIETEHIIUN B
I'mnoresa Dueprust CosHila u 3Be3/1. IBosronus 38e311. [Ipoucxoxaenue cootBerctBun ¢ PI'OC
MPOUCXOKICHUS CoHEeYHOM CUCTEMBI. cpeHero oomiero oopazoBaHus,
CoJIHeYHO# CUCTEMBI. YTBEPKICHHOTO MPUKA30M
MunucrepcTBa 06pa3zoBaHus U
Hayku P® ot 17.05.2012
Ne 413
IIpakTH4Yeckoe 3aHATHE, B TOM YHUcJIe B GopMe NPAKTHYECKOI 6 JInuHOCTBIE, METANIpEMETHBIE 1-10
MOATr0TOBKH. U TIpe/IMETHBIE KOMIIETCHIINU B
Conneunas cuctema (Mojens). @otorpaduu naaHeT, CSTaHHBIC C cootBercTBUH ¢ PI'OC
KocMmmueckux 30H10B. Kapra JIyHs! u mmanet. CTpoeHHe U 9BOJTIOUS cpenHero oomiero 06pazoBaHus,
Bcenennoit. YTBEPKIEHHOTO ITPUKA30M
MunucrepcTBa 00pa3oBaHUs U
Hayku PO ot 17.05.2012
Ne 413
IIpomeskyTouHasi arrectauus B Gop Me IK3amMeHa 8
KouncyabTamun 2
Bcero 194




3. YCJOBUSA PEAJIN3AIIUU PABOYEN MIPOT'PAMMBI

3.1 .TpeboBanus K MHUHUMAJIBLHOMY MaTepHaJIbHO-TEeXHHYECKOMY
o0ecreyeHUI0 00y4YeHUsI M0 JUCHUIIHHE

Peanuzanus  paboueit  mporpamMmbl  y4yeOHOW — AuciuIUiMHBL  «Du3uka
(yriyGseHHBIN YpOBEHb)» TpeOyeT Haaudusi yueOHOro kabuHera (pu3uku.

OobopynoBanue yueOHOro KaOuHeTa:

MynbTUMEIUAHBIA KOMIUIEKC. KoMmbloTep HMeeT IOCTyll B OJICKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEeNIbHYI0  CpeAy  OpraHu3aluM, K  DJIEKTPOHHO-
OMOJIMOTEYHBIM CHCTEMaM, BBIXOJ B TJOOANbHYIO ceTh VIHTepHET, ocHalleH
JUIICH3UOHHBIM MTPOrPaMMHBIM 00ECTICUEHUEM.

PaGouee Mecro mnpemnogaBaTens, paboure Mecta oOyuwarommxcs (25 Mecrt),
KOMIUIEKT y4eOHO-METOIMYECKON JOKyMEHTaluu, Habop omntuka — 3 1T.; Habop
ANeKTpoAMHaAMuUKa — 3 1IUT.; HaOop osnekrpuuectBa — 3 wT. [lpubopsr
JEMOHCTpAIIMOHHBIC: aMIIEPMETP JEMOHCTPAMOHHBIN (1UppoBOii); TpaHchopMaTop
yHUBepcalbHBIH.  KoMmbIOTepHAss M3MEpUTENbHAs  CHCTeMa.  KOMIIBIOTCPHBIH
U3MEpUTENbHBIA  OJIOK; Jaryuk o00bEéMa Ta3a. Mopaenu: Mozeiab JIBUraTes
BHYTPEHHEIO0 CTrOpaHMs;, MOJENb 3JEKTPOMATHUTHOTO peJie JIeMOHCTpalMOHHAS,
MOJIENTb  PAaBHOMEPHOTO  JIBIDKEHHUS, MOJIeTb KUHETHYECKOW TEOpHH Ta30B.
O6GopynoBanue i pabOTBl C AIEKTPOHHBIMH  KOMIOHEHTaMu (MOHTaXHO-
pemonTHas yctaHoBka "Maructp 1120-UKM-A" 300x300mm; 220B; s1€KTpOHHBIN
KOHCTPYKTOP «3HATOK». MasTHuk AIEKTPOCTATUYECKUM. Tabnuia
neMoHcTparmoHHas «MHuoxxutenu u npuctaBku CH». YueOHbIe BUACOPUITBMBL.

3.2 .AndopmanuoHHoe odecnevyeHue 00ydeHusl
3.2.1. IleyaTHble U JIeKTPOHHbIE H3IAHUA

OcHoOBHBIE YUeOHbIE U3IaHUA:

1. JmutpueBa B.®. ®uszuka mius npodeccuii U CreNUaTbHOCTeH TEXHUYSCKOTO
npoduias:  y4eOHHUK IS CTYACHTOB YUPEKISCHUU CpeaHero MpodheCcCHOHAIBHOIO
obpazoBanus, — M., 2020. — 448 c.

2. Camorinenko ILUM. EcrectBo3nanme. ®Puszmka: ydeOHUK ST CTYACHTOB
YApexACHUHN cpeaHero npodeccuonanbuoro oopasosanus, — M., 2020. — 336 c.

3. Imutpuena B.®., Bacuiber JI.UM. ®usuka nns npodeccuit U crenuaibHOCTEH
TEXHHUYECKOTO MPOUIsi: KOHTPOJIbHBIE MAaTepUaibl. ydeOHOe mocoOue NSl CTY/ICHTOB
YApexACHUN cpeaHero nmpodeccuonanbpHoro oopasosanus, — M., 2019. — 112 c.

4, Yakak, A. A. ®uznka. duznueckre OCHOBBI MEXaHUKH: yIeOHOE MOCOOUe IS
CIIO / A. A. Yakak. — Capatos: IIpodobOpazosanue, 2020. — 180 c. — ISBN 978-
5-4488-0673-5. — Tekcr: oanmektpoHHbId [/ DnekTpoHHBIH pecypc HUGPOBOI
obpazoBarenpHOM  cpeasl CIIO  PROFoGOpazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/91903

5. Jleryra, C. H. ®u3uka. Dnekrpocratuka: yueoHoe mocodue mist CI1O / C. H.
Jleryta, A. A. Hakak. — Caparos: [Ipodo6pazosanue, 2020. — 177 c. — ISBN 978-
5-4488-0591-2. — Tekcr: osyekTpoHHBIH [/ DieKTpoHHBIA pecypc HUGPOBOI


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/

obOpazoBatenpHOM  cpeast  CIIO  PROFoGpaszoBanme:  [caitit]. —  URL:
https://profspo.ru/books/92190

Jleryta, C. H. ®usuka. Dnekrpocrtatuka: yueoHoe mocooue mis CIIO / C. H.
Jleryta, A. A. Yakak. — Capatos: IIpodoOpazoBanue, 2020. — 177 ¢c. — ISBN 978-
5-4488-0591-2. — Tekct: oanekTpoHHbIA // DnekTpoHHBIH pecypc 1HdpOBOit
obpazoBatenpHO  cpeapl  CIIO  PROFo6pazoBanme:  [caiit]. —  URL:
https://profspo.ru/books/92190

6. Yakak, A. A. MonekynspHas ¢usuka: yaeoHoe mocooue mius CIIO / A. A.
Yakak ; mon penakuueid M. I'. Kyuepenko. — Caparos: I[Ipodo6pazosanue, 2020. —

377 c. — ISBN 978-5-4488-0670-4. — TekcT: 3yeKTpOHHBIN // DIEKTPOHHBIH
pecypc mudpoBoit obpazoatensHOM cpenbl CIIO PROFo6pa3zoBanme: [caWT]. —
URL.: https://profspo.ru/books/91895

7. Tlapmaxkos, A. H. ®u3uka B 3aa4ax. DIEKTPOMArHeTu3M: yueOHoe nmocodue
ans CIIO / A. H. IMapmrakoB. — CapatoB: IlpodobOpazoBanue, Aii [Tu Ap Menua,
2020. — 199 c. — ISBN 978-5-4488-0727-5, 978-5-4497-0275-3. — TexkcrT:
ANIEKTPOHHBIN [/ DIeKTpOHHBIA pecypc U(poBoi obOpasoBarenbhHoi cpeast CIIO
PROFo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/88766.

8. TIlapmrakos, A. H. ®usuka B 3amgauax. Onruka : yuebnoe nocoowue ais CITO /
A. H. TlapmakoB. — CapatoB IlpodobpazoBanue, Aii [Tu Ap Menua, 2020. — 146
c. — ISBN 978-5-4488-0728-2, 978-5-4497-0276-0. — Texkct: siekTpoHHbIH //
DneKTpoHHBIN pecypc nudpoBoit odpazoratenbHOi cpeapl CIIO PROFob6pa3oBanue:
[catit]. — URL.: https://profspo.ru/books/88765

JlonotHUTE/IbHbIE Y4eOHbIe U31aHusl:

9. Ilapmaxkos, A. H. ®u3uka B 3a1ayax. Mexanuka: yaeobHoe mocooue s CI1O

| A. H. TlapmakoB. — Caparos : IIpodobpaszoBanue, Ait ITu Ap Menua, 2020.
— 198 ¢. — ISBN 978-5-4488-0665-0, 978-5-4497-0263-0. — TekcT: 3J1eKTPOHHBIN
Il Dnextponubiii  pecypc  mmpoBoit  obOpasoBarenbhHoir  cpeasl  CITIO
PROFo6pa3oBanue: [caiit]. — URL.: https://profspo.ru/books/88764

10. ITapmakos, A. H. ®u3uka B 3amauax. MakpocucteMbl: yueOHOE TTOCOOUE ISt
CIIO / A. H. IapmakoB. — Caparos : I[IpodoOpazoBanue, Ait [Tu Ap Memua, 2020.
— 183 ¢. — ISBN 978-5-4488-0729-9, 978-5-4497-0277-7. — TekcT: 3AeKTPOHHBI//
DnexTpoHHBIN pecypc nudposoit obpazoBarensHoii cpenbl CIIO PROFo6pa3oBanue:
[caiiT]. — URL.: https://profspo.ru/books/88763

11.Yakak, A. A. dwusmka: yueOHOoe mocodbue mis CIIO / A. A. Yakak, C.
H. Jleryra. — Capatos: [IpodoOpazoBanue, 2020. — 541 c. — ISBN 978-5-4488-
0667—  Tekcr: SJIEKTpOHHBIA [/ DiuekTpoHHBIE  pecypc  1UbPOBOI
obpazoBatenpHOM  cpensl  CIIO PROFoGpa3zoBanme © [caiit]. — URL:
https://profspo.ru/books/92191

12.Yakak, A. A. MonekynsapHas ¢usuka: yaeoHoe mocoodue s CITIO / A. A.
Yaxkak ; mox pegaknueir M. I'. Kydepenko. — Caparos: [IpodobOpazoanue, 2020. —
377 c. — ISBN 978-5-4488-0670-4. — Texkct: ameKTpoHHBIN // DIIEKTPOHHBIH
pecypc mudpoBoit obpazoBarenpHOM cpenbl CIIO PROFo6pa3oBanme: [calT]. —
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 Enpwnas xommekius LIOP.
[Ipenmernas komekuus «DPusukay.

14. http://experiment.edu.ru EcTecTBeHHO-Hay4HBbIC SKCIIEPUMEHTHI — Du3mnKa:
Komnnexkuus Poccutickoro o61eo0pa3oBaTebHOTO nopTaia.

15. http://www.physics.ru OTkpsIThIi KosutemK: Pusnka.

16. http://www.elementy.ru DieMeHTBI: MOMYIAPHBIN CAaUT O QyHIaMEHTAIBHOM
HayKe

17. http://nano-edu.ulsu.ru Beeaenue B HAHOTEXHOJIOTUU

18. http://www.fizmatklass.ru BupryaneHbiii  (u3mar-kiaacc: 0OIIErOpoaCKOM
CaiT capaTOBCKUX YUUTEIICH.

JJIeKTPOHHO-0MOJIHOTEYHAN CHUCTEMA:

19. OBC «elibrary», OO0 «PYHOb»

20. ObC «IPRbooks», OO0 «Ai# [lu Ap Menua»
21. OBC «Jlaap», OO0 «M3paTenbpcTBO JIaHb
22. ObC «PROFobpa3oBanue»

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 N ONEHKA PE3YJIbTATOB OCBOEHUSA JTUCIHUIIJINHBI

KonTposib ¥ oOlLieHKa pE3yJdbTaTOB OCBOCHUS JAUCUUILUIMHBI OCYIIECTBISECTCS
npenojaBaTeyeM B MPOIECCe MPOBENICHUS MPAKTUUECKUX 3aHATUU M JIAOOPaTOPHBIX
paboT, TECTUPOBAHUS, a TaKXKe BBIIIOJHCHUS OOYYaIOMIUMUCS WHAUBUYATbHBIX
3aJlaHuH, IPOEKTOB, UCCIIEIOBAHUM.

4.1. ®DopmMbl 1 MeTOAbI KOHTPOJISA M OLIEHKH Pe3yJbTATOB 00yYeHust

Pe3yabTaTsl 00y4yeHHs DopMBI 1 METOABI KOHTPOJIS
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMS) U OLICHKH Pe3yJibTATOB 00y4YeHUs!

OcBoeHne  cofepkaHusi  y4yeOHOW  JUCIUIUIMHBI
«Pusrka (yrayOJeHHBI ypOBEHb)» OOECIICYMBAET | ©  WHIMBHIYalIbHBIE

AOCTUIKCHUC CTYACHTAMHU CICAYIOIUX PE3YJAbTATOB: " (prHTaJIBHBIe OITIPOCHI;
L @HBHHGCKI/Iﬁ JUKTAaHT,
JJUYHOCTHbBIX: ° CaMOIIPOBEPKa,

— UYBCTBO TOPIOCTH M YB@KCHHS K MCTOPHH H | o  p3apMoIpPOBEpKA;
JTOCTH)KCHUSM OTCUYECTBEHHOW (PU3WYECKONH HAYKH; |
Guzndecku IPaMOTHOE TIOBE/ICHUE B
po¢eCCUOHANTBHON JIesATeNb-

HOCTH W OBITY TMpuU OOpallleHHH ¢ TpuHOOpaMu U

TECTUPOBAHUE;
®  3aIIWTa POEKTOB;

e  3amura noptdoiamo;
®  BBHINIOJHEHUE

yCTpOMCTBaMU; .
TBOPUYECKUX 3aJIaHUM;
—— TOTOBHOCTb K TIPOAODKEHHIO OOpa3oBaHUS U
. | ® mpakTtuyeckas pabora;
MOBBIIIECHUS KBaJM(pUKaIuu B n30paHHON

v . .
HpO(I)GCCI/IOHaJILHOI/I JACATCIIBHOCTH U 00BEKTUBHOE KOHTpOJIbHA pa60Ta’

OCO3HAHUE POJIN PUBNICCKUX KOMIIECTCHIIUN B 3TOM;
—— yYMEHHE HCIOJb30BaTh JOCTHKCHHS COBPEMEHHOMU
bu3uvyeckod Haykn W (PU3MUECKUX TEXHOJOTHUH ISt

TIOBBITIICHUS COOCTBEHHOTO VUHTEJUICKTYaJIbHOTO
pa3BUTHSA B BBIOpaHHOM npo¢eCCuOHATBHOM
JCSTEILHOCTH;

—— YMEHHE CaMOCTOSITEIHHO I00BIBATH HOBBIC JJI CEe0s
busznueckre 3HaAHUS, UCTIONB3YS ISl ATOTO JIOCTYITHBIC
HUCTOYHUKH UHPOPMAIINH;

— yMEHHE BBICTpanBaTh KOHCTPYKTHBHBIE
B3aMMOOTHOIIICHUS B KOMAaHJIE IO PEHICHHIO OOIINX
3ajay;

—— YMEHHE YNPaBIATH CBOECW MO3HABATEIBHOU
JESTENHHOCTHIO, TPOBOJWTH  CAMOOIICHKY  YPOBHS
COOCTBEHHOTO MHTEJUIEKTYAIbHOTO Pa3BUTHS,

MeTalnpeAMeTHBIX: ®  HWHAWBUIYAJIBHbBIC
—— HCIIOJIb30BAHUE PA3JIMYHBIX BUJOB [IO3HABATEIBHOU | U (POHTAJIBHBIE OIIPOCHI;




NEATENbHOCTH JJIs PELICHUS
dbu3nveckux 3aaad, MPUMEHEHUE OCHOBHBIX METOJ/IOB
no3HaHusi  (HaOJMIONECHMS, ONHUCAHUS, W3MEpPEHUs,
AKCHEPUMEHTA) I M3YyUYCHHsS] Pa3Iu4HBIX CTOPOH
OKPYXKAaIOIIEN NEeUCTBUTEIbHOCTH;

—— UCIIOJIb30BAaHHE OCHOBHBIX WHTEJUICKTYaJbHBIX
Omnepalun: NOCTAaHOBKY 3a/1a4H,

dbopMynupoBaHUs THUIOTE3, aHalu3a U CHUHTE3a,
CpaBHEHHUsI, 000OIIEHUS, CUCTEMATU3aIli1, BBISIBICHUS
MIPUYMHHO-CIIC/ICTBEHHBIX CBSI3€H, MOKWCKAa AaHAJIOTOB,
dbopMynUpOBaHUs BBIBOJOB JJII M3YyUYCHUs] PA3TUYHBIX
CTOpPOH (hU3NUYECKNX 0OBEKTOB,

SBJICHUA U TIPOIIECCOB, C KOTOPHIMHU BO3HUKAET
HEOOXOAUMOCTh CTaJIKUBAThCS B TPO(ECCHOHATBHON
chepe;

—— yYMEHHME TEHEepUpOBaTh WJIEU U ONPEIACATh
CpeacTBa, HEOOXOAMMBIC JIJISI X peallu3alliu;

—— YMEHHUE HCTOJB30BaTh PA3JIUYHBIC UCTOYHUKU JIJISI
noJiy4eHus: pu3nueckou uH-

dbopmaruu, olleHUBATh €€ TOCTOBEPHOCTD;

——  yMEHHE aHaIM3upoBaTh W  NPEACTaBIATH
uH(OPMAIINIO B Pa3IUYHBIX BUJIAX;

—— yMeHHe NyOJUYHO TMPEICTABISTh PE3yJbTaThl
COOCTBEHHOT'O MCCJICJIOBAHMUS, BECTU

JTUCKYCCUM, JIOCTYTHO M TAapMOHMYHO  coOdYeTas
cojiepkaHue U (pOopMBI IPeICTAaBIIEMON HHPOPMAITUH;

(bU3UYECKUI TUKTAHT;
CaMONPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
3allUTa IPOEKTOB;
3amuTa nopTdhoamno;
BBITIOJTHEHUE
TBOPYECKUX 3a/1aHUK;

®  [pakTuyeckas padora;
®  KOHTpOJbHas paboTa;

npeaMeTHBIX:

— c(pOPMUPOBAHHOCTH TMPEACTABICHUNA O POJIM U MECTE
bU3MKH B COBPEMEHHOW HAydyHOH KapTHHE MHUpa;
NMOHUMaHUE (PU3MYECKON CYIIHOCTH HAOJIIOIaeMBIX BO
Bcenennoit siBnenuii, ponu ¢u3uku B (HopMUpPOBAHUHU
Kpyro3opa u QyHKIIHMOHATHHON

TPaMOTHOCTH 4YEJIOBEKa [JIsl PEHICHUs] MPAKTUYECKUX
3ajay;

— BIIQJICHUE OCHOBOMOJATAIOMIMMH  (PU3NIECKUMU
MOHATHUSMH, 3AKOHOMEPHOCTSIMH,

3aKOHAMH M TEOPHUSIMHU; YBEPEHHOE HWCIIOIh30BAHUE
(du3rIecKol TEPMHUHOJIOTHN U CHMBOJIUKH,

— BIAJCHUE OCHOBHBIMH METOJAMH  HAy4YHOTO
MO3HAHUS, UCTIOJE3YEMBIMU B (hU3HKE:

HaOJIOICHUEM, OTMCAHUEM, U3MEPEHUEM,
AKCIEPUMEHTOM;

— yMeHHus oOpabaThiBaTh pPE3yJIbTaTbl H3MEPEHHUI,
OoOHapyXUBaTh 3aBHUCUMOCTb MEXAY (QU3NUYECKUMU

®  UHIUBUIYyalbHBIC
1 (OpOHTATBHBIC OMPOCHI;

e  (usHUECKU TUKTAHT;
CaMOTIPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
3aIUTa MPOEKTOB;
3a1muTa nopTdoIno;
BBITIOJTHEHUE
TBOPYECKUX 3aJaHUM;

®  [pakTU4ecKas padoTa;
®  KOHTpOJbHas pabora;




BEJIMYMHAMH, OOBACHATH IOJYYECHHbIE PE3YyIbTaThl MU
JIe1aTh BHIBOJBL;

— c(OpMUPOBAHHOCTh YMEHHMs pemarbh (puandeckue
3aJa4H;

—  copmMHupoBaHHOCTH YMCHUS IPUMCHSITh
MOJIYYCHHBIE 3HAHWUS I OOBSCHEHUS  YCJIOBHUU
MpoTeKaHus  (U3NYECKHX SBJICHUH B  TPHPOJE,
npodeccuoHambHOM  chepe W AIA  OPUHATHUSA

MPAKTUYECKUX PELICHUN B IIOBCEHEBHOW KU3HU;

— c(OpMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU MO
OTHOIIEHUIO K (pu3nueckor nHpopManuu, mosyqacMon
Y3 Pa3HbIX UCTOUYHUKOB.

B pamkax nporpamMmbl yueOHOM TUCIIUILIUHBI
00y4JaronMM1 OCBauBAIOTCS CIICAYIONINE 3HAHUSL:
-3aKOHBI, KOTOPBIM MOJIUYUHSAETCA MPUPOTHBIEC SIBIICHUS,
BEJIMYUHBI, KOTOPHIMHU OMUCHIBAIOTCS CBOMCTBA U
MOBEJICHUS BEIIECTBA U TOJIsI, (PU3MUECKOe SBICHUE,
TUIIOTE3a, 3aKOH, TEOPUSs, BEIIECTBO, B3aUMO/ICHCTBUE,
AJIEKTPOMArHUTHOE MoJie, BOJIHA, (POTOH, AaTOMHOE
SAPO, ATOM, UPOHU3UPYIOLINE U3TYUCHUS, IJIAHETA,
3B€3/1a, COJIHEYHAs] CUCTEMA, TAJIAKTUKA, BCEJIICHHASI.

HHIWBUAYAJIbHBIC

U (pPOHTATIBLHBIE OMPOCHI;

(bu3HYECKU TUKTAHT;
CaMOTIPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
3aIlMTa MIPOEKTOB;
3a1uTa nopTdoiano;
BBITIOJIHEHUE

TBOPUYCCKHUX BaﬂaHHﬁ;

nmpakTuieckas padora;
KOHTpOJIbHas paboTa;

B pamkax nporpamMmbl yueOHOM TUCITUTUTAHBI
00y4YaOIUMHCS OCBAUBAIOTCS CJIEAYIONINE YMEHUSI:
-pelmaTh 3aa41 UCTOIb3Ysl U3yUYECHHbIE 3AKOHBI,
OTIepUPOBATh EIUHUIIAMU U3MEPEHUS (HU3NUECKUX
BEJINYUH.

-HaBBIKAMH CAMOCTOSITEIBHOTO TPUOOPETCHUS 3HAHUIA
C UCTIOJIb30BAaHUEM UHTEPHETA, yUeOHOUM U CIIPAaBOYHOMN
nuteparypbl. Pabortats ¢ puznueckum
000pyTI0BaHHEM.

HHAWBUAYAJIbHBIC

1 (OpOHTATBHBIC OMPOCHI;

(U3UIECKUI TUKTAHT;
CaMOTIPOBEPKA;
B3aMMOIIPOBEPKa;
TECTUPOBAHHUC;
3aIlATa MPOEKTOB;
3amuTa nopTdoano;
BBITIOJTHCHHE

TBOPYECKUX 3aJaHU;

npakTuyeckas padbora;
KOHTpPOJIbHAs padoTa;




4.2.®0oH/ OLEHOYHBIX CPE/ICTB VISl NPOBe/IeHUs] TeKYLero KOHTPOJIA U
NMPOMEKYTOYHOM ATTECTALMH 00y4AIOIIMXCH M0 JMCHUILIHHE

4.2.1.CucremMa OLleHUBAHMS Pe3yJIbTATOB BbINOJHEHHUS 3aIaHUI

OueHuBaHue pPe3yJbTAaTOB BBINOJHEHUS 3aJaHUM MPOMEKYTOYHOW aTTECTALUU
OCYIIECTBJIETCS. HA OCHOBE CJIEAYIOIIUX MPUHIIUIIOB:

— JIOCTOBEPHOCTH OLIEHKHM — OIIEHUBAETCS YpPOBEHb C(POPMUPOBAHHOCTH 3HAHUM,
YMEHHMM, MpPaKTUYECKOro OIbITa, OOMUX MW NpodecCHOHAIbHBIX KOMIIETEHUUH,
MPOJEMOHCTPUPOBAHHBIX 00YYAIOUIUMUCS B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

— aJIeKBaTHOCTU OIICHKM — OIIEHKA BBITIOJHEHUS 33JaHHUil JOJKHA MPOBOIUTHCS B
OTHOIIEHUH T€X KOMIIETEHLUH, KOTOpble HEOOXOAUMBI AJis 3()(PEKTUBHOTO BBITOJTHEHUS
3a/laHus; HAJCKHOCTU OLIEHKM — CHUCTeMa OIICHUBAHUS BBINOJHEHUS 3aJaHUM JIOJDKHA
00Ja1aTh BBICOKOW CTEMEHbI0 YCTOMYMBOCTH NPU HEOJHOKPATHBIX OIEHKAaX YpPOBHS
cOPMHPOBAHHOCTH  3HAHUW,  YMEHHWM, MPAKTHYECKOrO0  OMbITa, OOMMX U
npodeccCHOHANbHBIX KOMIETEHINI 00yUYatonnxcs;

— KOMIUIEKCHOCTH OIICHKHM — CHCTEMa OIEHUBAHUS BBITIOJIHEHUS 3aJaHUM JOJDKHA
NO3BOJIATh MHTETPATUBHO OIICHUBATh OOIIME W NPOPECCHOHABHBIE KOMIETEHIINH
o0y4Jaronuxcs;

— OODBEKTUBHOCTH OIEHKM — OIIEHKAa BBIIIOJIHEHUS KOHKYPCHBIX 3aJaHUil JOJKHA
ObITh  HE3aBUCHUMOW  OT OcoOeHHOCTeH  Npo(decCHOHAIBHONM  OpPHEHTALMH WM
HOpeIOYTEeHUH IpenojaBaTesiell, OCYIIECTBISAIOIMNX KOHTPOJIb WM aTTECTALIUIO.

[Ipy BBINOJHEHMM MPOLEAYP OLEHKU 3aJaHUN HCIOJIB3YIOTCS CIIEAYIOLIUE OCHOBHBIE
METO/BI:

— MEeTO/J] pacyeTa NepBUYHBIX OaIJIOB;

— METOJ pacyeTa CBOJHBIX 0alIoB.

Pe3ynbraThl BBINOJIHEHUS 33JaHUN OLIEHUBAIOTCS B COOTBETCTBUHU C pa3pabOTaHHBIMU
KpUTEpUsIMU  OLEeHKU. Mcmonb3yercst nsaTuOamipHas IIKajga Uil OLEHUBAHUSA
pe3yIbTaTOB OOYUCHUSI.

[lepeBoa mnATHOANIBPHONW WIKaNbl y4yeTa pPe3yabTaToOB B MATHOAIBHYIO OLIEHOYHYIO
IIKaJIy:

Ouenka KonnyecTBo 6amioB, HAOpaHHBIX 3a
BBITIOJTHEHUE TEOPETUIECKOTO U
MPAKTUYECKOTO 3a7aHusl, CPETHHI Oat
110 UTOTAaM aTTECTAIlUU

O11eHKa 5 «OTIIMYHOY 4,6-5
Onenka 4 «xopouio» 3,6-4,5
Ornenka 3 «yIOBIETBOPUTEITHHOY 3-3,5

Orenka 2 «HEYIOBIECTBOPUTEITHLHOY <29




IMoka3zaresid 1 KpUTEPUU OLICHNBAHUS KOMIIETEHIIHI
[Tokazarenn W KPUTEPUU OLICHUBAHUA KOMIIETCHIMA OTPaKEHbI B KOMIJIEKTE
KOHTPOJIbHO-OIICHOYHBIX cpeacTB. (IIpunoxenne 1) u  XpaHATCS B HPEAMETHO-
IIUKJIOBON KOMHUCCHH.

KoHTpo/ibHBIC U TECTOBBIC 3aJaHUS
[lepedyeHbp BOMPOCOB, KOHTPOJIbHBIE W TECTOBbIE 3aJaHUs, HEOOXOAUMBIEC st
OLICHKU PEe3yJIbTaTOB OOYyYEHHs XapaKTepU3yloIHUX (OpMUPOBAHHE KOMIETECHIUN
NPEJICTaBICHBI B KOMIUICKTE KOHTPOJBHO-OIICHOUHBIX cpenctB. ([Ipunoxenue 1) u
XPaHATCS B PEAMETHO-IIMKIIOBOM KOMUCCHH.

MeTtoanuyeckne MaTepuabl
Meronuueckue  MaTepuaibl, ONPENESAIONIME  MPOLETYpHI OLICHUBAaHUS
pe3ynbTatoB  OOydeHMs]  XapakTepu3ylmux  (HOpMUpOBaHHE  KOMIIETEHUUH
Npe/ICTaBIEHbl B METOAMYECKIX PEKOMEHIAIUSAX O BBIMOIHEHUIO MPAKTUYECKUX padoT
(ITpunoskenne 2) u nadoparopusix padot (IIpunoxenune 3) U XpaHATCS B HPEAMETHO-
IIUKIJIOBOM KOMHCCHH.



