MMWHUCTEPCTBO OBPA3OBAHMS POCTOBCKON OBJIACTU
IF'OCYJAPCTBEHHOE BIOJ)KETHOE TPO®ECCUOHAJIBHOEOBPA30OBATEJIBHOE
YYPEKJIEHUE
POCTOBCKOM OBJIACTH

«KAMEHCKHWH NEJATOI' MYECKHUM KOJLJIE 1K

FAVIﬂAEH I'Io,qnmcaHuo YTBEPMAIO:
KO LA Jupexrop TBIIOY PO «KamITK»
HATANBA ianar© H.A .T'alinaeHko
AJIEKCAH ATIEKCARAPOBHA « 16 » pexabps 2025 r.
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PABOYAS TIPOTPAMMA
OBIIEOBPA3OBATEJLHOW JUCIIUTLIAHEI
OV/I.11 ®U3NKA

B paMKax Mpo¢eCcCHOHAIBHONW 00pa30BaTEeIbHOM MPOrPaMMEBI CPEAHETO MPOQECCHOHATH-
Horo oopazoBanus (IITICC3)

no crienanbHocTH 09.02.11 Pa3paboTka u ynpaBJieHHe POrPAMMHBIM o0ecriedeHueM

dopma oOydeHHS: OUHAs

r. Kamenck - Hlaxtuackuint

2025 1.



Pabouas mporpamMmma coctaBiieHa ¢ yueToM TpeOoBanui deaepaibHOTO rocy/1apCTBEHHOTO
00pa30BaTeIbHOrO CTaHIapTa CPEJHEr0 NPO(PEeCCHOHATBLHOr0 00pa30BaHus MO ClELHAIIb-
HocTH 09.02.11 Pa3paboTka u ynpapieHue IpOrpaMMHBIM O00ECIIEUEHHEM, YTBEPKIECHHO-
ro npukazom Munnpocsemienust Poccuu ot 24 despains 2025 roga Ne 138; denepanbHoro
rOCy/IapCTBEHHOI'O 00pa30BaTENIbHOIO CTaHAApTa CPpeAHEro oluiero oOpa3oBaHus, yTBEp-
XJIEHHOIro nprka3zoM MunuctepcTBa oOpazoBanus U Hayku P® ot 17.05.2012 r. Ne 413 (c
n3MeHeHusiMu Ha 12.08.2022 r.); B COOTBETCTBUM ¢ PekOMeHIauusMHU MO MOJIYYEHHUIO
cpenHero oodmero oOpa3oBaHHsA B Tpelielax OCBOEHHsI 00pa30BaTENbHOM MpPOTrpaMMbl
cpeanero npodeccuoHanbHoro oopazosanus ot 01.03.2023 r. Ne 05-592, npumepHoit pa-
O0ouell mporpaMMmoi 00I1e00pa30BaTENbHON IUCHUILTMHBL «DPu3nuka» s mnpodeccuo-
HaJbHBIX 00pa30BaTeIbHBIX OpraHu3anuii, yreepxxaennoi 30.11.2022 r. nportokon Nel4,
yueOHOM miiaHoM, [TonoxkeHnnem o pazpaboTke pabourx NporpaMM y4eOHbIX TUCIUILIINH.

Opranmzanus-pazpadorunk: ['BIIOY PO «KameHckuid negarormyeckuii Kod-
TEIK»

Pa3paboTunkmu:

JleBuna E.II. - mpenogaBarens nepBoit KBaau(pUKaIMOHHONW KaTETOPUH.

IIporpamma paccmotpena Ha 3acenanunu I1IIK obmeoGpa3zoBarenbHbix aucturine I[po-
TokoJ Ne 3 or__ 28 okTsa6ps 2025 .

[Tpencenarens [MIK obmeoOpazoBaTeIbHBIX TUCIUILIUH /%V N.10. IlonsixkoBa

Pabouas nporpamma ogoOpena Metoauueckum CoBETOM KOJLIEIKA

ITporokon Ne2 ot 12 Hosi6ps 2025 r.

[Ipencenarens Metoauueckoro CoBeTa KoJIeIKa 7_////?; I'.B. 3Be3nyHoBa
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. OBIIAS XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBI
YYEBHOU JUCHUIIVINHbI

. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCIUTLIIMHBI

. YCJIOBUS PEAJIN3AIIMNA YUYEBHOM JUCIUIIAHBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOMU JUCHUIIJINHBI

12

19

25



1. IACHOPT MPOI'PAMMBI YYEBHOM JUCIHUILIUHBI OY /]I, 110dU3UKA

1.1 MecTo y4yeOHO# AUCUMILVIMHBI B CTPYKTYpPe OCHOBHOI mpogeccuoHanbHOi 00pa-
30BaTeJIbHON mporpammbl: O0mieodpa3oBaTenbHas AUCHUIUIMHA «DU3MKay SBISIET-
csl 00s3aTENbHON YacTh0 001€00pa30BaTEIBHOrO LMKIA 00pa30BaTENbHON MPOrpam-
Mbl B cootBercTBUM ¢ PI'OC CIIO no cnenuansuoctu CIIO 09.02.11
Pa3paboTka u ynpapieHrue NporpaMMHBIM 00€CIIEYEHUEM.

1.2. Heau u mi1aHupyemble pe3yJbTaThl 0CBOCHHUS JMCHHUIIJIMHbBI:

1.2.1. llean AUCHMILIUHBI:

Copeprkanue mporpamMmbl 00111€00pa3oBaTeNbHON JUCHUIUIMHBI PU3KKa HaIpaBiie-
HO Ha JIOCTHKECHHE CIIEAYIOIINX HeJIei:

e (opmHpoBaHUE Y OOYUYaIOIIMXCS YBEPEHHOCTH B LIEHHOCTH OOpa3oBaHMsI, 3Ha-
YUMOCTU (PU3MYECKUX 3HAHMM JJIi COBPEMEHHOr0 KBaTM(UIIMPOBAHHOIO CIIELHATUCTA
IpU OCYLIECTBJICHUU €r0 MPOPECCUOHATILHON e TEIbHOCTH;

e (opMupOBaHUE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

® OBJaJIeHUE crienuPruecKoi cucTeMor (PU3NYECKUX MOHITHI, TEPMUHOIOTUEN U
CHUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPHIi, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJAJEHUE OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHUS MPUPOJbI, HCIOJIb3ye-
MBIMH B ¢u3uke (HaOIoieHre, onrcanme, u3MepeHue, BbIIBUKEHNE TUIIOTE3, POBEICHUE
HKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUSIMU 00pabaThiBaTh JAHHBIE DKCIEPUMEHTA, OOBICHATH MOJY-
YeHHbIE Pe3yJbTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXIY (U3HMYECKUMHU BEIMYMHAMU B
Ha0JIt0/1aeMOM SIBJICHUH, JIEIAaTh BHIBOJBL;

e (opMHpOBaHUE YMEHHsS periaTh (PU3NYECKUe 3a/layu pa3HbIX YPOBHEU CIIOKHO-
CTH;

® pa3BUTHUE MO3HABATEJIbHBIX MHTEPECOB, MHTEJLUIEKTYAIbHBIX U TBOPUYECKUX CIIO-
coOHOCTEH B mpoliecce MPUOOPETeHHs 3HAaHUI C UCTIOJIb30BAHUEM Pa3- JTHYHBIX UCTOYHH-
KOB MHGOPMAIIMN U COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHUM; YMEHUN (HOpMYITHUPO-
BaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO 1O OTHOUIECHUIO K (hU3MYECKO MHPpOpMa-
LA, [T0Jy4Ya€MOU U3 PA3HBIX UCTOYHHUKOB;

® BOCIIMTaHHUE YyBCTBA FOPJOCTH 32 POCCUICKYIO PU3NUECKYIO HAYKY.

OcBoenne kypca O/l «®Puszuka» mpeanojaraeT peuieHUue CIEeAYIOIUX 3agad:

® TpuoOpeTeHre 3HAHWKN 0 PyHIAMEHTAIBHBIX (DU3NYECKUX 3aKOHAX, JICKAIIUX B
OCHOBE COBPEMEHHOUN (HM3MYECKON KapTUHBI MUpa, MPHUHIMIIOB JCUCTBHUS TEXHHUUYECKHUX
YCTPONCTB W TIPOU3BOJICTBEHHBIX MPOIECCOB, O HaN0O0JIee BAXKHBIX OTKPBITUAX B 00JACTH
(bu3HMKHM, OKa3aBIINX OMPEACIIAIONICE BIUSHIE HA Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

® TOHMMaHWe (HU3UIECKOW CYIIHOCTH SBICHUMU, MPOSBISIONIUXCS B paMKaxX Mpo-
W3BOJCTBEHHOU JIESITEIbHOCTH;

® OCBOCHHE CIIOCOOOB HMCIOJIb30BAHUS (DU3UUYECKUX 3HAHUU ISl PEIICHUS MpaK-
TUYECKUX U NMPO(EeCCUOHANBHBIX 33/1a4, OOBSICHEHUS SIBJICHUN MPUPOJIbI, TPOU3BOJICTBEH-
HBIX U TEXHOJOTHMYECKUX MPOILIECCOB, MPUHIIUIOB JEUCTBUS TEXHUYECKUX MPUOOPOB U

YCTPOUCTB, oOecriedeHus: 0€30MacHOCTH MIPOU3BOJICTBA U OXPaHbl IPUPO/IBI;
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e (opMupoBaHue ymeHUi pemniaTh y4eOHO-NMPAKTHUYECKUE 3ajaud (PU3MUEeCcKOro
coJiep KaHusl ¢ YYETOM NMPOPECCUOHAIBHON HANPABIEHHOCTH;

® [pUOOPETEeHHE ONbITA MO3HAHUS M CAMOIIO3HAHMS; YMEHHWIl CTaBUThH 3aJayd U
pemarb npodaeMbl ¢ Y4ETOM MPOPECcCUOHANbHON HANIPaBIECHHOCTH;

e (opMHpOBAHUME YMEHUN HUCKaTh, aHAIM3UPOBATH U 00padaThiBaTh (PU3NYECKYIO
uH(popMaIHIo ¢ y4€TOM NpodhecCUOHATBHON HaNpPaBIEHHOCTH;

® [OJrOTOBKa OOYYalOIIMXCS K YCHEIIHOMY OCBOCHUIO JUCHUIUIMH U MOJYyJEH
npoeccHoHanbHOTO LHKAA: (OPMUpPOBAHME Yy HHMX YMEHMH W OIbITa JEATEIbHO-
CTH,XapaKTEePHBIXUISIPO(dECCHIl/ TOIKHOCTENCITY KA XUITUCIIEUATbHOCTE W, 10Ty4yaeMbl
X B Mpo¢ecCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHu3alusiX;

® [OJArOTOBKAa K (POPMUPOBAHUIO OOIIMX KOMIETEHIMN OyayIlero creruaiucra:
caMmo00pa3oBaHusl, KOMMYHHKALIUM, TPOSBICHUS TPaKIAHCKO- MATPUOTUYECKON MO3H-
IIUU, COTPYJHUYECTBA, MPUHATHUS PEUICHUN B CTAaHAAPTHON M HECTAHJIAPTHOW CUTyalUsiX,
OPOEKTUPOBAHUSA, MPOBEACHUS (PUINYECKUX HU3MEPEHHH, 3P(HEKTUBHOTO U 0€30MacHOro
UCIOJIb30BAHUS PA3IUUYHBIX TEXHUYECKUX YCTPOMCTB, COOJIIOIEHUS TPABUII OXPAHbI TPY1a
npu padote ¢ puznyeckuMu mpudopamMu u 000pyAO0BaHUEM.

Oco0GeHHoCTh (hOPMHUPOBAHUS COBOKYITHOCTH 3a/1a4 U3YYEeHUS (DU3UKHU JUISI CUCTEMBbI
cpenHero npodeccuoHaIbHOr0 00pa30BaHUS 3aKII0YAETCsl B HEOOXOIMMOCTH pealn3aluu
npodeccuoHaIbHOM HANPAaBICHHOCTH pelIaeMbIX 3ajad, yuéTa ocoOeHHOCTel cheprl aes-
TENBHOCTU OYYIIMX CHEIUATUCTOB.

B pesynbraTe ocBOEHUS IUCUUIIIMHBI 00YyYaIOIIUNCS H0J2KeH 3HATH.

® CMBICI MOHATH: pU3NYECKOE SBJICHHUE, TUTIOTE3a, 3aKOH, TEOPHsl, BEIIECTBO, B3a-
UMOJICUCTBHUE, PJIEKTPOMArHUTHOE 10JIe, BOJIHA, (JOTOH, aTOM, AaTOMHOE /IO, HOHU3HUPYIO-
M€ U3ITy4YEHUS;

®  CMBICT (PU3UYECKHUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CUJIa, UMITYJIbC, pa-
00Ta, MexaHu4ecKasi SHEPTUs, BHYTPEHHSS YJHEPIHs, abcoroTHas TEMIepaTypa,
CpeIHsisl KAHETUYECKasl SHEPrusl YaCTHI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, dJIEMEHTAPHBIH
BJICKTPUYECKUI 3apsT;

® CMBICT (PM3UYECKUX 3aKOHOB KJIACCHMUYECKON MEXaHMKH, BCEMUPHOIO TATOTCHUS,
COXPAaHEHHUS YHEPTHH, UMITYJIhCA U IJIEKTPUIECKOTO 3apsijaa, TEPMOJAUHAMUKH, dJIEKTPOMAr-
HUTHOW MHAYKINH, poTodrdhdexTa;

® BKJIAJ POCCUHCKUX U 3apyO€KHBIX YUEHBIX, OKa3aBIINX HANOOJbIIIEE BIUSHUE HA
pa3BuTHE (DU3HKY;

B pe3ynbpTaTe 0CBOCHMS TUCHMILIMHBI O0YYAIOITUICS JOJIKEH YMeTh:

®  IIPOBOJUTH HAOIOJACHUS, TJIAHUPOBATH U BBITIOHITH SKCIIEPUMEHTHI,

®  BBIJIBUTaTh THUIIOTE3bI U CTPOUTH MOEIH,

®  IPUMEHATH TOJIYYCHHBIC 3HAHHMA 1O (DU3UKE I OOBSICHEHHS Pa3HOOOpPa3HBIX
(M3UYECKUX SBICHUI M CBOMCTB BEIICCTB;

®  MPAKTUYECKHU MCIOJIB30BaTh (DU3NUECKHE 3HAHNS,

®  OIICHUBAThH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOUN MH(POpMAITUK;

®  CHOJIb30BaTh MPHOOPETEHHBIC 3HAHMS W YMEHUS IS PEIICHHUS MPAKTHYCCKHUX
3a/71a4 TOBCEIHEBHOM >KM3HM, OOeCIeueHHs O€30MacHOCTH COOCTBEHHOM JKHU3HH, paIuo-
HaJIbHOT'O TIPUPOIOTI0JIH30BAHUS U OXPAHBI OKPY>KAIOIIEH CPeIbl.



®  ONHCHIBATh U OOBIACHATH (PU3UUECKUE SIBICHUS M CBOICTBA TEN: CBOMCTBA ra3oB,
KHUJIKOCTeH W TBEPABIX TEN; DJCKTPOMATHUTHYIO HHIYKIMIO, PACIpPOCTPAHEHHUE SJIEKTPO-
MarHUTHBIX BOJH; BOJTHOBBIE CBOMCTBA CBETA; M3IyYEHHE U TOTJIOIICHUE CBETa aToMoM; (o-
T3¢ (DeKT;

®  OTJIMYATh TUIIOTE3HI OT HAYUYHBIX TEOPHUH;

e  JeNaTh BHIBOJBI HA OCHOBE SKCIIEPUMEHTAIBHBIX JTaHHBIX;

®  [PHUBOJUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIONCHUS U IKCIIEPUMEHT $SIB-
JISTIOTCSL OCHOBOW JJIsi BBIIIBIDKEHUSI THUIIOTE€3 W TEOPHi, MO3BOJIAIOT MPOBEPUTH MCTUH-
HOCTh TEOPETUYECKUX BBIBOJIOB; (U3MYECKasT TEOPHUS TAET BO3MOXKHOCTh OOBSICHITH W3-
BECTHBIC SIBJICHHS MPHUPOABI U Hay4dHBIC (DaKThI, MPEACKA3bIBATh €I¢ HEU3BECTHHIC SIBIIC-
HUS;

®  [PHUBOAWTH MPHUMEPHI MPAKTUIECKOTO HCIIOIB30BaHUS (PU3MUECKUX 3HAHWU: 3a-

KOHOB MEXaHUKH, TEPMOJUHAMHKH ¥ SJEKTPOJUHAMHUKH B DHEPTETHKE, Pa3IHMUHBIX BHIOB
AIIEKTPOMATHUTHBIX W3TYYCHHHA IJIsI Pa3BUTHUSA PAINo U TEICKOMMYHHKAIMHA, KBAaHTOBOM
(U3MKK B CO3aHUH SITICPHON YHEPTETUKH, JIa3€POB;

®  BOCIpPUMHUMATH W HAa OCHOBE IOJIyUYCHHBIX 3HAHWN CAMOCTOSITEIIBHO OICHUBATH
uHpopMaluio, conaepxairyrocsi B coobmenusix CMMU, MntepHeTe, HaydHO-TOMYJISAPHBIX
CTaThsIX.

o  [IpuMeHATH MOMYYCHHBIC 3HAHUS JIJIS pelIeHUsT GU3NICSCKUX 33124,

e  OmnpenensaTs xapakTep (pU3HUESCKOro mporiecca no rpaduky, Tadmauie, hopmysie;

o II3mepaTh psn QU3MUECKUX BETUYMH, MPEJCTABIAS PE3YJbTaThl U3MEPEHUH C
Y4ETOM X TOTPEUTHOCTEH.



1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOeHHS 00111e00pa3oBaTe1bHON AucHUILIUHBI B cooTBeTcTBHM ¢ PI'OC CIIO n Ha

ocHose ®I'OC COO

Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHIIUH

HJIaHI/IpyeMLIe pe3yjabTaThbl 0CBOCHUS THCHUIIJINHBI

Oo0mue

I[I/ICIII/II[J'II/IHaprIe

OK 01. Beioupats cnoco0bl penieHust
3a1a4 Npo¢ecCHOHATBHOM AesTeJIbHO-
CTH NPUMEHHUTEJBbHO K Pa3JINYHbIM
KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIMTAHUS:

- TOTOBHOCTH K TPYIY, OCO3HAHHE [[EHHOCTH MacTEPCTBA, TPY-
JOIo0ueE;

- TOTOBHOCTh K aKTUBHOM JIEATEIbHOCTH TEXHOJIOTH- YSCKOM U
COILIMAJIBHON HAIPaBJIEHHOCTH, CIIOCOOHOCTh HHUITUUPOBATH,
IJIAHUPOBATH  CAMOCTOSITEIFHO BHITIONHATH TAKYIO JIESTEIIb-
HOCTb;

- MHTEPEC K Pa3InYHbIM cepam mpodeccHoHaTbHOH es-
TENbHOCTH,

OBnafeHue yHUBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIb-
HBIMU 1€ CTBUSIMU::

a) 0a30BbIe JOrHYecKHe JeiicCTBUS!

- CaMOCTOATENHFHO (POPMYIIHPOBATH U aKTYaIU3UPOBATH IIPO-
OieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIWMBAThH CYIICCTBEHHBINA MPU3HAK MM OCHOBAHUS JIJIS
CpaBHEHUS, KIacCU(MUKAIMHA U 0000IICHIS;

= OIIPEACIIATh LEIU ACATCIIBHOCTH, 3a/IaBaTh [IapaMETPhI U
KPpUTEPUHU UX JOCTUIKCHUSA,

- BBISBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pacCMaTpH-
BaeMBbIX SIBJICHHSX;

- BHOCHUTB KOPPEKTUBHI B ICSITENEHOCTE, OIICHHBATh
COOTBETCTBHE PE3YIHTATOB IENISIM, OIIEHUBATh PUCKH TTOCIIEI-
CTBHIH IEeITEIHHOCTH;

- pa3BUBaATh KPEATUBHOE MBIIILUICHUE IIPU PEIICHUN KU3HEH-
HBIX TIpo0IeM
0) 0a30BbIe HCCIEI0BATEIbCKHE JeHCTBHS:

= BJIaACTh HABbIKaMH y‘{€6HO- PICCJ'Ie,I[OBaTeJ'IBCKOﬁ " INPOCKT-
HOM ACATCIIbHOCTU, HABBIKAMU PA3PCHICHUA HpO6J’I€M;

- BBISBJISITH IPUYMHHO- CIIEJCTBEHHBIE CBSI3H U aKTYaJIU3UPO-
BaTh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€ PelIeHNs, HAXOAUTh ap-
TCYMEHTBI JJ15 I0Ka3aTelIbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUH PEILICHUS;

-c(hopMHPOBATH MPEACTABICHHS O POJIM U MECTE PU3UKH U
ACTPOHOMMH B COBPEMEHHON Hay4YHOW KapTUHE MUpPA, O CH-
cTeMoo0pa3yromiell poiu pU3UKH B PA3BUTHH €CTECTBEHHBIX
HayK, TEXHUKHA U COBPEMEHHBIX TEXHO- JIOTHiA, O BKJIaJe POC-
CHICKHX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B PA3BUTUE HAYKU;
MOHUMaHue (PU3HYECKON CYIIHOCTH HAaOMI0JaeMBIX SIBIICHUH
MHUKpPO- MHpa, MAKPOMHpPA U MeraMHupa; TOHUMaHUE POJIU acT-
POHOMUH B IPAKTHUECKOH JIEITETBHOCTH YElIOBEKa U JIaJb-
HeleM Hay4YHO- TEXHHYECKOM Pa3BUTHU, POIH (DU3UKH B
(dbopMHpOBaHUH KPYro3opa U GyHKIIMOHAILHONW TPAMOTHOCTH
YeJIoBeKa JIJIsl pelieH s TIPAaKTHUECKHX 33134,

- chopMHpOBaTH YMEHHUS pellaTh pPacueTHBIC 3aJadd C SIBHO
3aIaHHON (PM3UYECKOM MOJENbIO, UCIOb3Ys (hU3UUYECKUE 3a-
KOHBI M TIPUHIIMIIBI; HA OCHOBE aHaM3a YCIOBHUS 3aJ[audl BbI-
Oupath (PU3MUECKYI0O MOZAENb, BBLACHATH (U3MUCCKHE BEIH-
YiHbl U (HOpMyJbl, HEOOXOAUMBIE ISl €€ pEIIeHUs, [IPOBO-
JUTh pacyeThl U OLEHHUBATh PEAIBHOCTH ITOJNYYEHHOI'O 3Haue-
HUS (DU3MUYECKON BEIMYMHBI;, PEIlaTh KAaueCTBEHHBIC 3a/auu,
BBICTpPanBasi JIOTMYECKH HENPOTHBOPEUMBYIO LENOYKY pac-
CYXXJIEHUH C OMOpPON Ha MU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (DU3UIECKHE SIBICHHUS,

- BJIAZIETh OCHOBOIOJIATAOMIMMU (U3UYECKH- MU TTOHATUSIMU
U BEIMYMHAMH, XAPAKTEPU3YIOIIMMH (PU3HYECKUE HPOLECCH
(CBSI3aHHBIMU C MEXaHUYECKUM JIBUKCHUEM, B3aUMOJECHCTBHEM
TeJ, MEXaHWYECKUMH KOJNICOAaHUSIMH M BOJIHAMH; aTOM- HO-
MOJIEKYJSIPHBIM CTPOGHHEM BEIIECTBA, TEIJIOBBIMU IIpolLiecca-
MH; JJIEKTPUYECKUM M MArHUTHBIM IOJSIMH, 3JEKTPHUUECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMU U BOJHAMU;
OIITHYECKUMH SIBJICHUSIMU; KBAHTOBBIMH SIBJICHUSIMU, CTPOCHH-
€M aToMa M aTOMHOTO A1pa, paAuo- aKTHBHOCTHIO); BIIaJICHUE
OCHOBOIIOJIATAIOIIMMU ACTPOHOMUYECKUMH TOHSITHUSAMH, I03-
BOJISIIOIMMH XapaKTEpU30BaTh MPOLIECCHI, TPOMCXOASAIINE Ha
3Be3/laX, B 3BE3/IHBIX CHCTEMax, B MEXKTaJIAKTHUECKOH cpene;
JBIDKEHHE HEOSCHBIX TEJl, 3BOJIIOLIUIO 3Be3/1 U BceneHHoii;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPUsIMH (3aKOH




Koa u HauMeHoOBaHue (OpMHUPYEMBIX
KOMIIeTeHIIUH

HJIaHI/IpyeMLIe pe3yjJabTaThbl 0CBOCHUS THCHUIIJINHBI

Oo0mue

I[ncummnnapnble

= aHAJIM3UPOBATH IMMOTYUCHHLIC B XOAC PCIHICHUA 3aJa4X PC-
3yJIbTaThbl, KDUTUYCCKU OLICHUBATh UX JOCTOBCPHOCTD, ITPO-
THO3HMPOBATH U3MCHCHHNEC B HOBLIX YCJIIOBUAX;

= YMCTb NIEPCHOCUTH 3HAHHMA B IO3HABATCIIbHYIO U IPAKTU-

YECKYI0 00JIaCTH KU3HEESITCIBHOCTH;

- YMETb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX

obJacTei;

= BBIJIBUT'aTb HOBLIC UJICU, IIPEAJIaraTb OpUTriHAJIBHBIC TOA-

XOABI U pCIICHUSA

- CIIOCOOHOCTbD MX UCIOJIb30BAHHS B TI03HABATEILHOM 1 COIIU-
aJIbHOW ITpaKTUKE

Bce- MupHoro tsarorenus, [, Il u III 3akonsl Heto- TOHA, 3aKOH
COXpaHEHUSI MEXaHUUECKON YHEPTHH, 3aKOH COXPAHCHUSI UM-
MyJIbca, TPUHITUI CYTIEPIIO3UIINH CUJI, TIPUHIIUAI PaBHOIIPaB-
HOCTH MHEPIMAIIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-
KHHETUYECKYIO TEOPHIO CTPOCHHUS BEIECTBA, FA30BhIC 3aKOHBI,
MIEPBBIA 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHEHHUSI SJICKTPH-
YEeCKOro 3apsfa, 3akoH Kynona, 3akon OMa 11 ygacTka 1e-
i, 3a- KoH OMa /15 TOJTHOM JIEKTPUIEeCKON 11eTH, 3aKOH
Jxoyns - JIeHua, 3aKOH 3J€KTPOMAarHuT- HOM MHIYKIWH, 3a-
KOH COXPAaHEHHS YHEPTHUH, 3aKOH IPSIMOIIMHEHHOTO PacIpo-
CTpPaHEHHUSI CBETA, 3aKOH OTPAKEHMS CBETA, 3aKOH IpeIoMIie-
HUS CBETA; 3aKOH COXPAHECHHS YHEPTHUH, 3aKOH COXPaHEHUS
HM- IYyJIbCa, 3aKOH COXPaHEHMUS AIEKTPUUECKOro 3apsa, 3a-
KOH COXpaHEHHUs1 MacCOBOr'0 YKCIIa, MOCTYaThl bopa, 3akoH
PaIMOaKTUBHOTO PacCIiaja); yBEpeHHOE UCITOb30BaHUE 3aKO-
HOB Y 3aKOHOMEPHOCTEH MpH aHanu3e GU3NIECKUX SBJICHUN U
MPOIIECCOB

OK 02. Ucnosib30BaTh COBPpEMEHHbIE
Cpe/CcTBa MOMCKA, AHAJIU3a U MHTEP-
nperauuu nHGopManuu, 1 uHGopma-
HHMOHHbIE TEXHOJIOTMH /1JIsl BHINOJIHE-
HUA 32124 NPO(ecCHOHATBLHOM J1es1-
TeJIbHOCTH

B 00/1acTH LIEHHOCTH HAY4YHOI'0 MO3HAHUSA:

- copMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U OOIIECTBEHHON
MIPaKTHUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYP, CIIOCOOCTBY-
OII[Er0 OCO3HAHHUIO CBOETO MECTA B MOUKYIBTYPHOM MHUPE;

- COBEpIIEHCTBOBAaHHUE SI3IKOBON M Y TATEINBCKON KyIbTYPHI
KaK CpPelICTBa B3aMMO/ICHCTBHS MEXY JIFOJIbMHU M TIO3HAHUS
MHpA;

OCO3HAHUE IEHHOCTH HAYYHOH IeSTeTbHOCTH, TOTOBHOCTh
OCYIIECTBIIATH MPOEKTHYIO U NCCIIEAOBATENHCKYIO IESTEINb-
HOCTh HHIMBUYaJIbHO U B TPYIITIE;

OBiajieHue YHUBEPCAJBHBIMH Y4eOHBIMH MO3HABATE/Ib-
HBIMH e CTBUSIMM

B) padora ¢ ungopManmeii:

- BJI/IETh HABBIKAMH T10- JTydeHUS WH(HOPMAIIH U3 UCTOY-
HUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh 110~
WCK, aHAIIN3, CHCTEMATHU3aIUIO 1 HHTEPITPETAIIo HH- (Pop-
Malli¥y pa3IMYHbBIX BUAOB M POPM IIPECTaBIICHUS,

~ CO3JaBaThb TCKCTHI B pa3- JIMIYHBIX (bopMaTax C yUeTOM

- YMETh YYUTHIBATh TPAHUIIBI IPUMECHEHUS U3yUEHHBIX QU3H-
YECKUX MOJIENIE: MaTepuaibHas TOUKa, HHEPIHaIbHAs CH-
CTeMa OTcueTa, UieaJbHBIN ra3; MOJEIH CTPOSHHS Ta30B,
KUJIKOCTEH U TBEPIBIX TEIl, TOUYECUHBIA 3JIEKTPUUECKUH 3apsi],
s/IepHas MOJIENIb aTOMa, HYKJIOHHAs MOJIeTTb aTOMHOT'O siapa
TIpH pereHnH PU3MIECKUX 3a1a4

- yMeTh (OPMHUPOBATH COOCTBEHHYIO MO3HUITHIO IO OTHOIIIE-
HUIO K (hru3ndeckoi mHpOopMaIiy, TOTyIaeMOoi U3 pa3HbIX
MCTOYHHUKOB, YMEHHU HCIOIb30BaTh LU POBBIE TEXHOIOTHH
IUIsl TIOUCKA, CTPYKTYPUPOBaHUS, HHTEPIPETALH U TIPE.-
CTaBJIeHUs yueOHOU W HAYYHO-TIONYJISPHON HH- (hOpMAIIHH;
Pa3BUTUE YMEHUN KPUTHUECKOI0 aHAIN3a MOTy4aeMON HH-
dhopmanmu




Ko u HanmenoBanue ¢popmupyeMbix

KOMIIeTeHIIUH

HJIaHI/IpyeMLIe pe3yjJabTaThbl 0CBOCHUS THCHUIIJINHBI

Oo0mue

I[ncummnnapnble

Ha3HauYeHHS WH(OPMAITUH U TICJICBON ayIMTOPHH, BBIOHpas
ONTUMAJIBHYIO (hOPMY MIPEICTABIICHUS U BU3YyaIH3allVH;

- OLICHHUBATH JOCTOBEPHOCTb, JICTHTHMHOCTD HH- (hopMaliuu, ee
COOTBETCTBHUE MPABOBBIM U MOPATHHO STHUECKHM HOPMAM;
UCIIONIb30BATh CPeCTBA HH(OPMAMOHHBIX K KOMMYHHUKAIU-
OHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHUBHBIX, KOMMYHHKa-
TUBHBIX ¥ OpTaHU3AIMOHHBIX 33/1a4 ¢ COOI0/IeHneM TpedoBa-
HUI D)PTOHOMHKH, TEXHUKH 0€30ITIaCHOCTH, THTHEHBI, PECYPCO-
cOepeKeHHs, TPABOBBIX M STHYECKUX HOPM, HOPM UH- (hopma-
[IHOHHOM 0€30IaCHOCTH;

- BIIa/ICTh HABBIKAMU PACIIO3HABAHUS 1 3alIUTHl HHPOpMa-
1Y, UH- (OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 03. [lnanupoBaTh U peajn3oBbl-
BaTh COOCTBEHHOE NMPO(ecCHOHATbHOE
U JIMYHOCTHOE Pa3BUTHE, PeNPUHHI-
MAaTeJbCKYI0 1eiTeIbHOCTh B Mpodec-
CHOHAJILHOM cdepe, UCTIOIB30BATH
3HAHUA M0 PUHAHCOBOI TPAMOTHOCTH
B Pa3JIMYHBbIX KU3HEHHBIX CUTYALHUAX

B o06s1acTH 7yXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

-- cOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,

STHUYECKOTO MTOBEJICHHUS,

- CITOCOOHOCTD OIEHUBATH CHUTYAIIHIO ¥ PHHUMATh OCO3HAHHBIE
pEIIECHNs, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- OCO3HAHHUE JIMYHOr'0 BKJIa/la B IOCTPOCHUE YCTOWIUBOrO Oy-
JTYIIETO;

- OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTENAM U (WIK) ApY-
THM 4IEHaM CEMBH, CO3JaHUIO CEMBU HA OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTENH CeMEWHOMN KH3HU B COOTBETCTBUU C Tpa-
JULKSIMU HapoaoB Poccuu;

OgyafieHHe YHHBEPCAIBHBIMHU PEryITHBHBIMH JeHCTBHUS-
MH:

a) caMOOpraHM3anms:

- CAMOCTOATEIBHO OCYILECTBIIATH O3HABATENBHYIO JESATENb-
HOCTb, BBISIBIIATH MPOOJIEMBI, CTaBUTH U (HOPMYTHUPOBATH COO-
CTBEHHBIE 3a7]aull B 00pa30BaTEbHON ACSTEIBHOCTU U KH3-
HEHHBIX CUTYyallUsX;

= CaMOCTOATCIIbHO COCTABJIATH IJIaH PCHICHUA HpOGJ’IGMLI C
Y4€TOM MMCHOIIHNXCA pECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
n Hpe):lHO‘lTeHPIﬁ;

= AaBaTb OLUCHKY HOBBIM CUTYAIUSAM; CITIOCOOCTBOBATH (1)0p—

MHPOBAHUIO U MPOSABJICHHUIO IHHpOKOﬁ SpyAruLIMA B pa3HbIX
o0macTax 3HaHHI>i, IIOCTOSIHHO ITOBBIIIATH CBOM 06pa30Ba—

- BJIaA€Th OCHOBHBIMU METOJJAMH HAYYHOI'O ITO3HAHW A, UCITOJIb-
3yeMbIMH B (JM3HKE: TIPOBOJUTH MPSIMbIE U KOCBEHHBIE U3Mepe-
HUS QU3NYECKUX BEJIMYHH, BEIOUPAst ONITUMAIIBHBIN CITOCO0 M3-
MEPECHUA U UCIIOJIB3Ys M3BECTHBIC METOABI OIICHKH ITOI'PEIIHO-
CTEeH W3MEPEHUM, IPOBOIUTH UCCIICTOBAHNE 3aBUCUMOCTEH (hH-
3UYECKUX BEJIMUUH C UCIIOJIb30BAHUEM MIPSAMBIX U3MEPCHUH,
OOBACHSTH IOJyIEHHBIE PE3YJIbTATHI, HCIIONb3YSI

(u3ndeckne TeoprH, 3aKOHbI ¥ TOHATHS, U IETaTh BBIBOABL; CO-
0JIroMaTh MpaBwIIa OE30MIACHOTO TPYA MPH IPOBEICHUHN HCCIIC-
JIOBaHWI B paMKaX y4eOHOT0 dKCIIEpIMEHTa B yaeOHO-
HCCIIE0BATENBLCKOM ESITENbHOCTH C UCTIONb30BaHUEM LIU(pPO-
BBIX U3MEPHUTENbHBIX

YCTPOWCTB U JTab0paTopHOro 000pyAoBaHUs; CHOPMUPOBAH-
HOCTb ITPEJICTABIICHUI O METOJAX IONTY4€EHHsI HAyYHbIX acT-
POHOMUYECKUX 3HAHUN;

- OBJIAJIETH (COPMHUPOBATH MPENCTABICHNS) TPABHIIAMH 3aITH-
cu puzngeckux GopmyI pernbedHO- TOUEUHOH CHCTEMBI 000-
3HadeHui JI. bpaimns (s ciaenbix ¥ cnaboBUAALIIX 00ydaro-
TITIXCST)




Koa u HauMeHoOBaHue (OpMHUPYEMBIX
KOMIIeTeHIIUH

HJIaHI/IpyeMLIe pe3yjJabTaThbl 0CBOCHUS THCHUIIJINHBI

Oo0mue

I[ncummnnapnble

TEJBbHBIA U KYIIbTYPHBIH YPOBEHb;
0) CaMOKOHTPOJIb: UCIIONB30BATh MPUEMbI peIICKCUU IS
OLICHKH CHUTYAIMH, BLIOOpa BEPHOI'O PEIICHMS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH pe-
IICHUS 110 MX CHIDKCHUIO,

B) SMOLMOHAJIbHBII MHTE/UIEKT, MPeANoJaralimui chop-

MHPOBAHHOCTD:

BHYTPEHHEW MOTHUBALIUM, BKIIIOUAIOLIEN CTPEMIIEHUE K IOCTHU-
JKEHUIO 1IN U yCleXy, ONTUMU3M, MHUIIMATUBHOCTh, YMEHUE
JICHCTBOBATH, HCXO/S U3 CBOUX BO3MOKHOCTEH;

[ OMIIaTHH, BKJIIO‘IaIOHIeﬁ CITOCOOHOCTEL MMOHMMATh OMOIIHUO-

HJIBHOE COCTOSIHUE JPYIHMX, YUUTHIBATh €0 MPU OCYLECTB-
JIeHU KOMMYHHUKAIINH, CIOCOOHOCTH K COUYBCTBHIO M COIIe-
PEXKUBaHMUIO;

- COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAH-
BaTh OT- HOWICHUS C JAPYTUMHU JIFOJIbMU, 3a00THUTHCS, TPOSIBIIATH
MHTEPEC U pa3penaTb KOH(IMKTHI

OK 04. D¢ dexTuBHO B3anmoeii-
CTBOBATh M padoTaTh B KOJJIEKTHBE
U KOMaH/[ie

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CAMOPa3BH-
THIO, CAMOCTOSTEILHOCTH M CAMOOIIPECIICHHUIO;
-OBJIaJICHUE HAaBBIKAMHU yIeOHO- HCCIIEA0BATEILCKOM, TIPO-
€KTHOM M COITMANLHOM JIeITEITbHOCTH;

OBiajeHue yHUBEPCAJbHBIMH KOMMYHUKATUBHBIMU
JeHCTBUAAMHU: O) COBMECTHAA AeATEIbHOCTD.

- IOHUMATh U UCIOJIB30BATh MTPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYAIbHOU paboTHI;

- TIPUHHUMATh [IENTU COBMECTHOM JIESITEIEHOCTH, OPTaHNU30-
BBIBATH ¥ KOOPIUHHUPOBATH ICUCTBUS MO €€ OCTHKEHUIO:
COCTAaBIIATh TUIAH JACHCTBUHN, PACTIPENENATH POIU C YIETOM
MHEHUH YYACTHUKOB 00CYXJIaTh PE3y/IbTaThl COB- MECTHOM pa-
OOTHI;

= KOOPAUHHUPOBATH U BLIIIOJIHATDH pa60Ty B YCJIIOBUSIX pealib-
HOIr0, BUPTYaJIbHOT'O U KOM6HHHpOBaHHOF0 B3aHMO,[[€fICTBHSI;

- OCYIIECTBJIATH IO3UTHBHOE CTPATErMYECKOE I10- BEACHHUE B
Pa3IMYHBIX CUTYAIUsIX, IPOSIBIISTH TBOPYECTBO U BOOOpaske-
HUe, ObITh MHULIUATHBHBIM.

OBJiajleHHe YHHBEPCAJbHBIMH PeryJIITHBHBIMH Jieii-

- OBJIAJIETh YMEHUAMHU paboTaTh B TPYIIIE C BHITIOTHEHUEM
Pa3IMYHBIX COMMAIBHBIX POJIeH, IITAaHUPOBATh PadOTy TPYIIIIHL,
paIiOHABHO PACTIPEAEIATh AeITeTbHOCTh B HECTAHIAPTHBIX
CUTYaIUsIX, aIeKBATHO OIIEHUBATH BKJIAJ] Ka)KJJOTO M3 yYaCTHH-
KOB TPYIIIIBI B PENIEHHE PACCMATPUBAEMOM TIPOOIEMBI
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CTBUSIMU:
) MPUHATHE CeOsl M IPYrUX JIOei:

- IPUHUMATh MOTHUBBI U ApTyMEHTHI APYTUX JOJAEH IIpU aHa-
JIN3€ Pe3yNIbTaTOB IEATEIBHOCTH;

- IIPU3HABaTh CBOE MIPABO U MIPABO JPYTHX JIOJEH Ha OMIMOKY;

- pa3BHBaTh CIIOCOOHOCTH TOHUMATh MHUP C MTO3ULIUH JIPY-
TOro 4eJI0BeKa

OK 05. OcymiecTB/ISITh YCTHYIO U
NUCbMEHHYI0 KOMMYHUKALMIO HA
rocy1apcTBeHHOM si3bike Poccuii-
ckoii Mejle- pauum ¢ y4eToM 0CO-
OeHHOCTEH CONMATBHOIO U KYJIb-

TYPHOTI'0 KOH- TEKCTa

B 00J1acTH 3CTeTHYECKOr0 BOCIIUTAHMS

- ACTETHUYECKOE OTHOIIEHHE K MUPY, BKIIIOUast ICTETUKY
HAYYHOTO TBOPYECTBA, IPUCYIIEro pU3nuecKoil HayKe;

- COCOOHOCTH BOCIIPHHUMATH Pa3IMYHbIE BUIbI HICKYCCTBA,
TPaaWIIIN ¥ TBOPYECTBO CBOETO M IPYTHX HAPOJOB, OLIYIIATh
SMOLIMOHAIFHOE BO3IECTBHE HCKYCCTBA;

- yOeXIeHHOCTh B 3HAYMMOCTH JIJISI TUIHOCTH M O0IIeCTBa
OTEYECTBEHHOTO ¥ MHPOBOT'O UCKYCCTBA, STHUYECKUX KYJIb-
TYPHBIX TPAJWIIAN ¥ HAPOAHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPQKCHHIO B Pa3HBIX BHIaX HCKYCCTBA,
CTpeMJICHUE TIPOSBIIATH KA9eCTBA TBOPUECKOH JTMIHOCTH;
OBJjianeHue YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU
JEeCTBUAMMU: 2) O0LIeHHE:

= OCYIIECTBJIATH KOMMYHUKAIIUU BO BCEX c<bepax KHU3HU,

- pacmo3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHHUS, TOHH-
MaTh 3HaYCHUE COIUANTLHBIX 3HAKOB, PAC- MO3HABATH MPEIIIO-
CBUTKH KOH(IIUKTHBIX CUTYAIU’ i CMSTYATh KOH(DIHKTBL, pa3-
BEPHYTO U JIOTUYHO U3JIaTaTh CBOKO TOYKY 3PEHUS C UCTIOIb-
30BaHMEM SI3BIKOBBIX CPEICTB

- YMETh pacro3HaBaTh QU3NUECKUE SBICHUS (TIPOIECCHI) U
OOBSCHSTH X HA OCHOBE M3yYCHHBIX 3aKOHOB: PABHOMEPHOE

Y PaBHO- YCKOPEHHOE MPSIMOIUHEHHOE IBUKEHIE, CBOOOTHOE
MnmaacHue T, IBUKCHUEC 110 OKPYKHOCTH, MHEPLI S,
B3aMMOJIEHCTBHUE Tell, KOe0aTeNbHOE ABMKEHNE, PE3OHAHC,
BOJI- HOBOE JBMKeHHUE; AU Py3us, OpOYHOBCKOE JIBUIKCHHE,
CTpOEHHE KHUJIKOCTEW U TBEPJIBIX Tell, K3MEHEHHE 00beMa Tel
MIpH HarpeBaHWH (OXJIaXKAEHUH ), TEINIOBOE PABHOBECHE, UCIIa-
peHue, KOHJIeHcalysl, IUIaBIeHNe, KPUCTAJUIN3aLus, KUIICHHUE,
BJI&XKHOCTb BO3/yXa, CBSI3b CPE/I- HEW KMHETUUYECKOW SHEPTUU
TEIJIOBOr'0 JBMKEHUS MOJIEKYJI C aOCOIIOTHOM TemIepa- Ty-
POIi, OBBIIIEHNE IABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKphI-
TOM COCYJI€, CBSI3b MEXK/y TapaMeTpaMy COCTOSIHUS T'a3a B U30-
IIPOLIECCax; IEKTPU3aLs Tell, B3aUMOICHCTBUE 3aps 0B,
HarpeBaHue MIPOBOAHUKA C TOKOM, B3aUMOJCHCTBIE MarHUTOB,
JIEKTPOMArHUTHAsI HHAYKINS, A€ CTBUE MAaTHUTHOTO T1OJIS HA
IPOBOAHUK C TOKOM U JBWKYLIMHCS 3aps[, JIEKTPOMarHuTHbIE
KOJI€0aHUs U BOJIHBI, IPSIMOJIMHEHHOE PaclipOoCTpaHEHHE CBETa,
oTpakeHue, IpenoMIIeHre, nHTephepeHius, Tudpakus u
MOJISIPU3ALMSI CBETA, AUCIIEPCHS CBETa; (POTO- IEKTPHYECKHUH
a¢dhekT, CBETOBOE NaBiIeHNEe, BOSHUKHOBEHUE TMHEHIATOTrO
CIIEKTpa aToMa BOAOPO/a, ECTECTBEHHASI U HCKYCCTBEHHAs
PazMoaKTUBHOCTh

OK 07. CopeiicTBOBaTh COXpaHe-
HHUIO OKPY:KaIOLIel cpeabl, pecyp-
cocOepexeHHu10, NPUMEHATh 3HAHUS
00 M3MeHeHUH KJIUMAaTAa, IPUHIUIBI
0epesKIMBOro Npou3BOACTBA, (-
(peKTUBHO 1€ICTBOBATH B YPE3BbI-

B 00J1acTH 2K0JI0r14ecKOro BOCIUTAHUA:

- c)OpMHUPOBAHHOCTH IKOJIOTUYECKON KyJIbTYPbI, IOHUMaHNE
BIIMSIHUSL COLIMAJIbHO-3KOHOMUYECKHX ITPOLIECCOB Ha COCTOS-
HUE MIPUPOAHON U COLMANIBHOM Cpebl, 0CO3HAHME TI100aTb-
HOI'O XapakTepa 3K0- JJOTMYECKUX MPOoOIeM;

= IUNITAHUPOBAHUC U OCYILICCTBJICHUC Z[eﬁCTBHfI B OKpYXaro-

- chopMUpOBaTH YMEHUS IPUMEHSTH MTOTy9€HHBIC 3HAHUS IS
OO0BSICHEHUS YCIIOBHM MPOTEKaHUS (GU3NUECKUX SIBJICHUH B
MIPH- POZE U JIJISl IPUHSTHS TPAKTHIECKUX PEIISHHU B ITOBCE-
JTHEBHOM >KU3HU [T oOecrieueHnst 0e30MacHOCTH IpH o0paiie-
HUU C OBITOBBIMHU IPUOOPAMU U TEXHHUECKUMH YCTPOUCTBAMH,
COXpaHEHUS 37I0POBbs U COOIIOJICHHSI HOPM DKO- JIOTHYECKOTO




Kox u nanmenoBanue ¢gopMupyemMbIx IliianupyemMblie pe3yJbTaTbl 0CBOCHH S M CUMILINHbBI

KOMITETCHIINM O6ume JucuunimHapHbie
YaHHBIX CHTYALUSAX 1ieil cpejie Ha OCHOBE 3HAHMS IIeTIel YCTOMYUBOrO Pa3BH- MOBEICHUS B OKPYIKAIOIIel cpejie; MOHNMaHue He0OX0quMO-
THsS 4CJIOBEUECCTBA, CTHU IPUMCHCHU A }IOCTI/DKCHI/Iﬁ (bI/I3I/IKI/I M TEXHOJIOTUi JI pa-

AKTHBHOE HENIPUATHE NEUCTBUN, IPUHOCALIUX BPEI OKpYXka- | LUOHAIBHOIO IIPUPOJOIIONIB30BAHUS
IOLLIEN CpelIE;

- YMEHHeE IPOrHO3UPOBaTh HEOIArONPHUSTHBIE YKOIOTHYe-
CKHE MOCIIEICTBUS MPEAIPUHUMAEMBIX E€HCTBUM, IPENOT-
BpalaTh UX;

- pacHmpeHue OnbITa AeITeIFHOCTH SKOJIOTHIECKON HAIpaB-
JICHHOCTH Ha OCHOBE 3HAHUI 110 (hH3UKE

2.CTpyKTYypa M cojiep:kaHue 00111e00pa3oBaTeIbHON JUCIIUNINHBI

Bun yue6GHoi paboThI O6bem B
qacax

O6BeM 00pa3oBaTeIbHOM MPOTPAMMBI JUCITATIINHBI 100
1.OcHOBHOE coJiep)KaHNe 78
BT. 4.
Teoperndeckoe oOydueHHUE 34
[TpakTryeckue 3aHATHS 48
[IpodeccronanbHO- OpUEHTUPOBAHHOE COZIEPKaHKE (COACPIKAHUE TTPUKIATHOTO MOIYJIS) 8
B Tom uncie:
Teopetnueckoe 0OydeHmne 2
[TpakTrueckue 3aHATHSA 6
JlabopaTopHbie pabOTHI 10
KonTponbsHbie paboTh 9)
[TpomesxyTounas arrectanus (nuddepeHITMPOBaHHBIN 3a49eT)




2.2.TemaTHYeCKUNIVIAHUCOACPKAHN AU CHUILTHHbI«PU3HKA»

roteHus. [lepasi KocMHYeCKasi CKOpOCTh. J[BHKeHUE TIaHeT U MaJibIx Tea Coll-
HeuHou cuctemsbl. Bec. HeecomocTs. Critbl ynpyroctu. CHIIbl TpeHUs

HaumenoBanue | Copaep:kanue yueOHOro MaTepuaJia, 1adopaTtopHbie M npakTuueckue pado- | Odobem | Dopmupyemble
pa3aesioB u TeM Thl, CAMOCTOSITe/IbHASL padoTa 00y4aInxcs, KypcoBasi padora (IpoeKr) yacoB | o0mue u nmpogec-
(ecau npedycmompetivi) CHOHAJIbHbIE
KOMIIeTEHIIUH
1 2 3 4
BBenenue. Conep:kanue y4eOHOro MaTepuaJa: 2 OKO03 OKO05
Pusuka u me- | Guzuka—QpyHIaMEeHTaIbHAs HAayKa O Mpupoje. ECTeCTBEeHHO-HAyYHBIN METO/
ToAbl Hay4yHo- | mo3HaHUs, €ro BO3MOKHOCTHU Y T'PAHULIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEO-
ro NMO3HAHUS pHs B Ipoliecce Mo3HaHus MpUposl. MojenupoBanue GU3NIECKUX SIBJICHUN U
npoieccoB. Posb skciepuMeHTa U TEOPUHU B MPOIIECCE MO3HAHUS TPUPObI. Pu-
3udeckas BenuurHa. Ou3nueckre 3aKoHbI. [ paHUIbl MPUMEHUMOCTH (pu3nye-
CKUX 3aKOHOB ¥ Teopuid. [IpuHiun coorBerctBus. [lonsarue o pusnyeckoit kap-
tuHe mupa. [lorpennocT n3MepeHuit PU3NIECKUX BETUUHH.
Pa3znenl.Mexanuka 12 OKO1
Temal.l OcHo- | Conep:kaHue Yy4eOHOIo MaTepuaJia: 4 OKO02
Bbl KHHEMATHKK | MexaHnuecKoe JBUKEHUE U €ro BUuibl. MarepuanbHas Touka. CKaasipHbIE U BEK- OK04
TOpHBIE (pr3nveckue BeandruHbl. OTHOCUTEILHOCTh MEXaHUUECKOTO ABMYKCHHUS. OKO05
Cucrema otcueta. [Ipunuun otHocutenbHocTH ['anunes. Tpaekropus. I1yTs. OKO07
ITepemenienue. PaBHomepHoe npsMorHelHoe ABMKeHHEe. CKOpOoCTh. YpaBHEHHUE
JNBH>KEHUSL. MTHOBEHHAs U CPEIHSISL CKOPOCTH. Y cKopeHue. [IpsmonnaenHoe
JBH>KEHUE C MIOCTOSIHHBIM YCKOpPEHUEM. J[BUKEHHUE C MIOCTOSIHHBIM YCKOPEHHUEM
cBOOOHOTO Ta/IeHMsI. PaBHOMEPHOE JBUKEHUE TOYKH 110 OKPY>KHOCTH, YTIIOBas
ckopocTs. LlenTpocTpemutenbHoe yckopenrne. Kunematrka abCcontoTHO TBEPAO-
ro Tena
Temal.2 Conep:xaHue y4eOHOro MaTepuaJia: 2
OcHoBbl nuHaMu | OcHoBHag 3amava quHamMuki. Cuima. Macca. 3akoHbsl Mexaunkn Herorona. Crutel
KH B nipupoze. Cuiia TSKECTU U CUJIa BCEMUPHOTO TATOTEHUs. 3aKOH BCEMUPHOTO Tsi-
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HaumeHnoBanue
pa3aesioB U TeEM

Conepxanue yueOHOro Mmarepuasa, JJadopaTopHbie M NpaKTHYECKUe pado-
Thl, CAMOCTOSAITeIbHAsA Pa00oTa 00y4aloUIMXCs, KypcoBasi padora (IIpoeKT)
(eciu npedycmompeHul)

O0BbeMm
4ac0B

Dopmupyemble
o0urue u npogec-
CHOHAJIbHbIE
KOMIICTCHIIUH

Jlaboparopnas pabora Ne 1 «M3mepenue kodhpuiiuenTa TpeHUs CKOJIbKEHUS
Jlabopatopnas padota Ne 2 «3Mepenune KECTKOCTH MPY>KUHBI »

[HEN

Temal.3
3aKOHBI COXpaHe-
HHUA B MCXAHUKEC

Conep:kanue y4eOHOT0o MaTepuaJia:

Nmnynece Tena. UMmynbe cuiibl. 3aKOH COXpaHEHMs UMITyJIbca. PeakTUBHOE J1BU-
xeHue. Mexanndeckasi padbora u MmomHocTs. Kunernueckas sueprus. [lotenim-
aNbHAs PHEPTrHUsl. 3aKOH COXpAaHEHUs MEXaHWYeCcKOi sHeprun. Pabora cuibl Tsxe-
CTHU U cWibl ynpyroctu. [I[puMeHeHre 3aKk0HOB coxpaHeHusl. MIcnonap30BaHue 3aK0-
HOB MEXaHUKU JJi1 O0BSICHEHUS JIB)KEHUS HEOECHBIX TEJN U JUIsl pa3BUTHUSL KOC-
MUYECKUX MCCJIENOBAHUMN, IPaHULIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH

KontpoasnasapadboraNel «MexaHnuka

Paznen2.MosiekyJasipHasipu3uKau TePMOIMHAMHUKA

16

Tema2.1
OCHOBBI MOJIEKY-
JISIPHO - KUHETHYE-
CKOM TE€OpUH

Conep:kanue y4e0HOT0O MaTepUaJia:

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO- KUHETUYECKOW Teopuu. Pa3mepsl u macca
MOJIEKYJ ¥ aTOMOB. bpoyHoBckoe nprkeHue. CTpoeHue ra3000pa3HbIX, KHIKHX
U TBepAbIX Tell. Maeanbublii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHHUE MOJIEKY-
JSIPHO-KUHETUYECKON Teopuu ra3oB. Temmeparypa u ee uzmepeHue. AOGCONIOT-
HBIM HYJIb TEMIEpATyphl. TepMoanHaMuyecKas 1IKajla Temieparypsl. Temmepa-
Typa 3Be3d. CKOpOCTU JBHKEHHS MOJIEKYJ U UX U3MEpPEHUE. Y PaBHEHHUE COCTO-
STHUS WJeNIbHOTO Ta3a. Mzonporieccs! U ux rpadukn. ['a30Bbie 3aKOHBI

JlaGopaTopHbie padoThI:
3.13y4eHneoqHOTO U3 U30IPOLECCOB

OKO1
OKO02 OK03 OK04
OKO05 OKO07

Tema 2.2 OcHo-
BBI TEPMO/IHHA-
MUKHU

Conep:kaHue y4eOHOT0 MaTepuaJia:

Buytpennsis sneprusi. Pabora u temnonepenada. KonuuectBo TenminoTsl. Ypas-
HEHHe TeroBoro Oananca. [lepBoe Hayano TepMoIUHAMUKHA. AMabaTHBIN Mpo-
necc. Bropoe Hawano tepmoamnamuku. TeruioBeie asuraresnu. KIIJ TermoBoro
nsuraresis. OXpaHa Npupoabl

Tema 2.3 Arpe-

Conep:xanue y4eOHOro MaTepuaJia:
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HaumenoBanue | Copaep:kanue y4eOHOro MaTepuaia, 1adopaTtopHbie M npakTuueckue pado- | Odobem | Dopmupyemble
pa3aeiioB u TeM Thl, CAMOCTOSAITeIbHAsA Pa00oTa 00y4aloUIMXCs, KypcoBasi padora (IIpoeKT) yacoB |oOwmue u npogec-
(ecau npedycmompetivi) CHOHAJIbHbIE
KOMIIETEHIINH
raTHele cocTosi- | Mcnapenue u koHaeHcaius. HachleHHbli nap u ero cBoiictea. OTHOCHUTENIbHAS
HUS BEIIECTBAa M | BJIAXXHOCTh Bo3ayxa. [Ipubopsl 1uist onpenenenus BlaXxHOCTH Bo3ayxa. Kunenue.
¢dazoBwie 3aBUCUMOCTD TEMIIEPATYPHI KATIEHUS OT IaBJICHUSL. XapaKTEPUCTUKA )KUIKOTO CO-
epeX0/Ibl cTosiHus BellecTBa. bikHuil nopsaok. IloBepxHoctHoe Hatsikenue. CMauuBa-
Hue. KanuisipHele siBJIeHHs. XapaKTepUCTUKA TBEPJOTO COCTOSIHUS BEIIECTBA.
Kpucrammueckue u amopdHble Tena
JlaGopaTopHbie padoThI: 1
4. OnpezeneHue BIAKHOCTH BO3IyXa
KonTtpoabnasipadoraNe2 «MonekynsipHashu3nKanTepMOIMHAMHUKA
Pa3nen3.QiiekTpoguHaMuKa 24 OKO1
Tema3.1 Conep:kanue y4e0HOT0 MaTepuaJia: 6 OKO02
OnexTpuyeckoe- | DIEKTpUIECKHe 3apsiibl. DJIEMEHTAPHBIN AIEKTPUISCKUN 3apsi/l. 3aKOH COXpaHe- OKO03
noJje Hus 3apsana. 3akoH Kynona. Dnekrpuueckoe nosie. HanpsskeHHOCTD 3IIeKTpUye- OK04
ckoro noJist. [IpuHuun cynepro3unuu nojen. [I[poBOAHUKN B 3IIEKTPUYECKOM T10- OKO05
ne. InanekTpuku B anekTpuueckoM nodie. [omstpuzanusa nusnexktpukos. [loTeHmm- OKO07
an. PazHocTh NOTEHIMAIOB. DKBUIMIOTEHIIMAIBHBIE TOBEPXHOCTH. CBSA3b MEXKIY
HAIPSKEHHOCTBIO U PA3HOCTHIO MOTEHIIUAIOB 3JIEKTPUUYECKOTO MOJIL. DIEKTPOEM-
kocTb. KoHzeHcaTopbl. DHEprus 3aps>keHHOro KoHieHcaTtopa. [I[puMeHenne KoH-
JIEHCATOPOB
Tema3.2 Conep:xaHue y4eOHOro MaTepuaJia: 6
3aKOHBI IOCTOSIH- | Y CIIOBHS, HEOOXOUMBIE JIJIsl BOSHUKHOBEHHS 1 TIOJICPIKAHUS SJICKTPUICCKOTO
HOI'O TOKa Toka. Cuiia Toka. DJIEeKTpUYECKoe CONMpoTHBiIEHUE. 3akoH Oma IJisi ydacTka
uenu. [lapamnensHoe u nociaea0BaTeIbHOE COEIMHEHUE MPOBOAHUKOB. PaboTa u
MOIITHOCTb IMOCTOSIHHOI'O TOKa. TernoBoe aercTBrUe Toka. 3akoH Jlxoyis-JIeHma.
DJIEKTPOJIBMKYIIAs CUJla MCTOYHHMKA TOKA. 3aKoH OMa JIJIsl TOJTHOM LIeTTH
JlabopaTopHbie padoThI: 1
5. 3y4yeHne 3ak0HOB MOCJIEOBATENBHOrO M MNAPAJJIEIbHOTO COEAMHEHHH MPO- 1
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HaumenoBanue | Copaep:kanue y4eOHOro MaTepuaia, 1adopaTtopHbie M npakTuueckue pado- | Odobem | Dopmupyemble
pa3aeiioB u TeM Thl, CAMOCTOSAITeIbHAsA Pa00oTa 00y4aloUIMXCs, KypcoBasi padora (IIpoeKT) yacoB |oOwmue u npogec-
(ecau npedycmompetivi) CHOHAJIbHbIE
KOMIIeTEHIIUH
BOJHUKOB.
6. Usmepenue DJ1C u BHYTpEHHETO CONMPOTUBIIEHUS HCTOYHUKA TOKA
Tema 3.3. Dnextpu-| Coaep:kanne yueOHOro MaTepuasa:
YECKUU TOK B Pa3- | DIEKTPUUYECKUI TOK B METaIJIaX, B JIEKTPOJIUTAX, Ta3ax, B BAKyyMe. DIEKTPO- 3
JUYHBIX cpenax | nu3.3akonanekrponanzadapanes. BunpirazoBeixpaspsaaos. TepMoaaeKTpoHHAS
smuccus. [Inazma. DnexTpuueckuit TOK B nonynpoBogHukax. CoOCTBeHHAs U
puUMecHasi MPoBOAUMOCTH. P-n mepexoa. [1oaynpoBoIHUKOBEIE TPUOOPHI.
[TpumeHeHue MOIYIIPOBOTHUKOB
Tema3.4. Conep:kanue y4eOHOT0O MaTepuaJia: 3
MarnutHoe none | Bexktop nHAyKIMH MarHUTHOTO MoJisi. BzanMopeiicteue TokoB. Cuina Amiepa.
[Ipumenenne cuitbl Amniepa. MarHuTHbIN NOTOK. J[€iiCTBUE MarHUTHOTO MOJISl Ha
nBrokyuiics 3apsan. Cuna Jlopenua. [Tpumenenue cuisl JlopeHiia. MarHutHbie
cBolicTBa BemiectBa. ConHeYHasi aKTUBHOCTh M €€ BIMAHME Ha 3emiro. Mar-
HUTHBIE Oypu
Tema 3.5. Conep:xanue y4eOHOro MaTepuaJia: 2
DnekTpomar- SIBneHuE AIEKTPOMAarHUTHON MHAYKIIUU. 3aKOH AJIEKTPOMArHUTHON MHAYKIIUH.
HUTHas UH- [TpaBuio Jlenua. BuxpeBoe anektpuueckoe nonie. 31C MHAYKIUY B IBHXKYIIHX-
TyKIUs Csl MPOBOJHUKAX. SIBIeHNE cCaMOUHIYKIMHU. NHIYKTUBHOCTb. DHEPrUsi MAarHUTHO-
'O MOJIsl TOKA. DJIEKTPOMAarHUTHOE TOJIe
JlabopaTopHbie padoThI: 1
/. I3yueHue sBJICHUS 3JIEKTPOMArHUTHON MHAYKIIUU
KontpoabnaspadoraNe3 «DnekTpruyeckoenosie. 3aKOHbITTOCTOSHHOIOTOKa. MarHuTHoe noje. DJek- 1
TPOMarHUTHAs UHTYKLIHS
Pa3znen 4.Kosiebanus U BOJIHBI 6 OKO1
Tema 4.1. Me- | Conep:kanue yueOHOro MaTepuasia: 3 OKO02
XaHUYECKHUE ["apmonnueckue konebanus. CBoOOHbIC MeXaHHUECKHe Kosiebanus. [Ipespariie- OK04
KoJieOaHus u HU€ SHEPruu Nnpu KosuebaTteabHOM ABMKEHUU. MaTemaTnueckuil MasaTHuk. [Ipy- OKO05
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HaumeHnoBanue
pa3aesioB U TeEM

Conepxanue yueOHOro Mmarepuasa, JJadopaTopHbie M NpaKTHYECKUe pado-
Thl, CAMOCTOSAITeIbHAsA Pa00oTa 00y4aloUIMXCs, KypcoBasi padora (IIpoeKT)
(eciu npedycmompeHul)

O0BbeMm
4ac0B

Dopmupyemble
o0urue u npogec-
CHOHAJIbHbIE
KOMIICTCHIIUH

BOJIHBI

KUHHBIA MasiTHUK. BeIHYX/I€HHbIE MeXaHH4ecKkue Konebanus. PezonaHc.
[Tonepeunsle U TPOJOJIBHBIE BOJHBL. XaPAKTEPUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBI.
YapTpa3ByK U €ro0 IPUMEHEHHE

Tema

Conep:kanue y4eOHOT0o MaTepuaJia:

OKO07

4.2. Dnektpomar-
HUTHBIE KOJIeOa-
HUS U BOJIHBI

CB00OOHBIE AIIEKTPOMArHUTHbBIE KosieOaHus. [IpeBpalienue sueprun B Koseda-
TeIbHOM KOHTYpeE. [lepros cBOOOAHBIX lEKTpUUYECKUX Konebanuit. @opmyn
TomMcona. 3aTyxaroriye 3JeKTpOMarHiuTHbIE KojiebaHus. BeiHyKIeHHBIE AJIeK-
Tpuueckue konedanus. [lepemMennsiii Tox. PezoHaHc B anexTpuueckoit nenu. I'e-
HepaTop nepeMeHHoro Toka. Tpancdopmaropsl. [lonyuenue, nepegaya u pacupe-

NEJIEHUE IEKTPOIHEPTUH.
DNeKTpOMarHuTHbIE BOJHBL. CBOICTBA AJIEKTPOMArHUTHBIX BOJIH. OTKPBITHIN KO-
nebatenbHBIN KOHTYP. OnbiThl . I'epria. M3o06peTenu epaano A.C. [TomoBbIM.
[Tonstre o paguocs3u. [IpuHuun pagrocsssu. [[pumMeHeHne 31eKTpOMarHuTHBIX
BOJIH

Pa3pensS.Ontuka

12

Tema5.1
IIpupona cBera

Conep:kanue y4eO0HOT0 MaTepHaJia:

Todeunsblt ICTOYHUK cBeTa. CKOPOCTh PacpoOCTpPaHEHHUS CBETA. 3aKOHBI OTpake-
HUs U nipesiomyeHus ceera. [Ipunnun ['roiirenca. CojlHeUHbIE U TyHHbIE 3aTMe-
aus. [TonHoe oTpaxkenue. Jlun3pl. [locTpoenne n3obpaxenus B muH3ax. opmyia
TOHKOW JIMH3bI. Y BeandeHue JuH3bL. [ a3 kak ontuueckas cucteMa. OnTU4YecKue
npuOopsbl. TenecKorbl

JlabopaTopHbie padoThI:
8.0OmnpeneneHrenoKa3aTesanpeIoMICHUICTeKIa

N

Tema5s.2 Bot-
HOBBIE CBOWCTBA
CBETa

Conep:kaHue y4eOHOT0 MaTepHaJia:

Nurtepdepennus cera. KorepeHTHOCTh CBETOBBIX Jyuel. MHTepdepeHus B
ToHKHX TuieHKax. Konbiia HetoToHa. Mcnons3oBanne nnTeppepeHing B HAyKe U

OKO1
OKO02

OKO04
OKO05

17




HaumeHnoBanue
pa3aesioB U TeEM

Conepxanue yueOHOro Mmarepuasa, JJadopaTopHbie M NpaKTHYECKUe pado-
Thl, CAMOCTOSAITeIbHAsA Pa00oTa 00y4aloUIMXCs, KypcoBasi padora (IIpoeKT)
(eciu npedycmompeHul)

O0BbeMm
4ac0B

Dopmupyemble
o0urue u npogec-
CHOHAJIbHbIE
KOMIICTCHIUH

texHuke. {udpakuus ceera. udpaxius Ha mieny B napajuieabHbIX Jydax. [u-
¢dpaxuuonHas pemerka. [lonspuszamnus nonepeunbix BosH. [lonsipuszanus cera.
[onstponnel. Jucniepcus cera. Buael u3nydenuid. Buael ciektpoB. CieKTpsl Uc-
nyckaHusa. CrekTpsl noriomeHus. CrnekTpainbHblil aHan3. CnekTpanbHbIe Kiac-
Chl 3B€31. YibTpaduoneToBoe usyueHue. udppakpacnoe usnyuenue. Pentre-
HOBCKUe nyudd. VX mpupona u csoictsa. llIkana 351eKTpOMarHuTHBIX U31y4EHUN

JlaGopaTopHbie padoThI:
9. Onpenenenue IJTMHBI CBETOBOM BOJHBI C TTIOMOIIBIO AUGPAKIIMOHHON PEIIETKH

KontposabHasipadoraNed«Konebanus u BosHbl. ONITHKA»

N N

Tema5s.3
CoelmanbHas
TEOPHsI OTHO-
CUTEIBHOCTH

JIBrKeHne co CKOpOCThIO cBeTa. [locTynaTel TEOPpUHU OTHOCUTEIBHOCTH U CIEM-
CTBUS U3 HUX. IHBapUaHTHOCTh MOJYJIsl CKOPOCTH CBETAa B BaKyyMe. JHEPrus mno-
Kos1. CBSI3b MAcChl M PHEPTUU CBOOOTHOM YaCTUIIBI. DIEMEHTHI PEISTUBUCTCKOM
JIMHAMUKHU

Paznea 6. KBantoBas pusuka

(op}

Tema6.1 KBan-
TOBAasg OITHUKA

Conep:xanue y4eOHOro MaTepuaJia:

KBanToBas runoresa [Imanka. TennoBoe nznydenue. KopmyckyJsipHO- BOJIHOBOM
nyanusMm. @oTonsl. I 'unoresa ae bpoussa 0 BOJHOBBIX CBOMCTBax vactull. JaBie-
Hue cBeTa. Xumuueckoe aeiicteue ceera. Onbitel [1.H. Jlebenesa u H.U. Basu-
noBa. ®otorddexr. YpaBHenue DitHinTeitHa 17151 porodddekra. [Ipumenenne
dotorddekra

Tema 6.2 Ou-
3UKa aToMa "
ATOMHOTO s7Ipa

Conep:kaHue y4eOHOT0 MaTepuaJia:

PazButre B3rnsg0B Ha cTpoeHMe BemecTBa. MoJenn CTPOEHUS aTOMHOTO SiJI-
pa. Anepnas monenb aroma. OnbiTel J. Pezepdopaa. Monens atoma Bojiopojia
o H. bopy. KBanToBeie mocrynatel bopa. Jlazepsl. PanroaktuBHOCTh. 3aK0OH
paanoakTUBHOTO pacnaja. PanuoaktuBHbie peBpanieHus. CriocoObl Haboe-
HUS M PETUCTpalu 3apsikeHHbIX yacTull. CTpoeHue aToMHoro siapa. Jlegekr

OKO1
OKO02

OKO04
OKO05
OKO07
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HaumenoBanue | Copaep:kanue y4eOHOro MaTepuaia, 1adopaTtopHbie M npakTuueckue pado- | Odobem | Dopmupyemble
pa3aeiioB u TeM Thl, CAMOCTOSAITeIbHAsA Pa00oTa 00y4aloUIMXCs, KypcoBasi padora (IIpoeKT) yacoB |oOwmue u npogec-
(ecau npedycmompetivi) CHOHAJIbHbIE
KOMIICTCHIUH
MacChbl, SHEPI'Usl CBS3U U YCTOMYMBOCTb aTOMHBIX sA1ep. SlaepHble peakuuu. SAnep-
Hasl DHEPreTrKa. JHEPreTUYECKUN BBIXOT IAEPHBIX peakuuid. ickyccTBeHHas pa-
JIMOAKTUBHOCTG. JlesnieHne Tskenslx saep. Llennas snepras peakuus. Y pasisie-
Mas LenHas peakiuus. AnepHeiil peakrop. TepMosnepHblil CUHTE3. DHEpPrus
3Be3 . [lonydeHue painoakTUBHBIX U30TOIMOB U UX IPUMEHEHUE. bruonornye-
CKO€ JIEHCTBUE PATMOAKTUBHBIX U3JTYYEHUN. DIIEMEHTAPHbIE YAaCTHIIbI
Kontponwsnas padora Ne 5 «KBantoBas dhuszmka 2
Paznen 7.Ctpoenue Beesiennoii 8 OKO1
Tema 7.1 Conepixanne y4e0HOro marepuaJja: 3 OKO02
Crpoenne Con- |CosHe4YHast cUCTeMa: IUIAHEThI U Majlble Teja, cucrema 3eMisi—JlyHa OKO03
HEYHOU CUCTEMBI OK04
Tema 7.2 Deomo- | Coaepkanue yueOHOro Marepuasia: 4 OKO05
s Beenennoit | Ctpoenue u sBomonus Connua u 3831, Kimaccuuxanys 38€31. 3BE3/161 M HCTOY- OKO07
HUKHU UX 3HEPIUH.
I'anaktnka. CoBpeMEHHBIE TIPEJCTABICHHS O CTPOCHHHU M SBOIIOIMH BeeeHHon
JlaGopaTopHblie padoThbI:
10. M3y4eHue kapThl 3B€34HOTO Heba 1
IIpoMeskyTOUHAS aTTecTAalUA: TH(HEPSHIMPOBAHHBIN 3a4eT
Bceero: 100
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3. ¥YciaoBus peaqu3zanum nporpamMmMbl 001e00pa3oBaTe/IbHOM JUCIHUILIUHbBI
«DU3NKa»

3.1. Tpe6oBaHusi K MUHUMAJILHOMY MaTepHAJbLHO-TEXHUYECKOMY oDecmeye-
HUI0 Peaym3zanus mporpamMMbl JUCIMIUIMHBI TPeOyeT HATW4YUs y4eOHOTO KaOMHETa ecre-
CTBCHHOHAYYHBIX JAMCITUTLINH.
O6opynoBaHue yueOHOTO KaOuHETa:
. Hudposas nadboparopus o Gpu3MKe Il yUUTEINs;
. Hudposas nadboparopus o pusuke 11l y4eHUKA;
. Bechl TeXHUYECKHE C Pa3HOBECAMU;
. KommiexT 151 1abopatopHOro npakTUKyma Mo ONTHKE;
. KoMriexT 151 mabopatopHOro npakTUKyma 1o MEXaHHKE;
. Komruiekt st 1abopaTopHOTro NMpakTUKyMa 10 MOJICKYJISIPHOU (DH3HMKE ¥ TePMOIMHAMUKY;
. Kommtext m1st 1abopatopHOro mpakTUKyMa 10 SJICKTPUYECTBY (C TEHEPATOPOM);
. Komruiekr ist u3ydeHusi BO30OHOBIISICMbBIX HCTOYHUKOB YHEPTHHU (COTHEYHOM, BETPOBOI
SHEPruM, OMO-, MCXaHHMUYCCKON M TEPMOIIEKTPHUYCCKON SHEPIeTUKN );
9. Ammepmerp 1abOpaTOPHBIiA;
10. BoneT™eTp 1a60pATOPHBIIA;
11. Komnopumerp ¢ HaGOPOM KATIOPUMETPHUUECKUX TEIT;
12. Tepmomerp nabopaTopHbIii;
13. KoMmIuiekT i u3ydeHust OCHOB MEXaHUKH, ITHEBMATHKH W BO30OHOBJISIEMBIX HCTOUHHKOB
SHEPIUu;
14. Bapomerp-aHepou;
15. Biok nuTaHus peryaupyeMblii;
16. Be6-kamepa Ha MOABUIKHOM IITATHBE;
17. Bupaeoxamepa st pabOThI ¢ ONTUYECKUMHE TIPUOOPAMHU;
18. Teneparop 3ByKOBOIi;
19. Turpomerp(rcuxpomerp);
20. T'py3 HaOOpPHBIIf;
21. JluHAMOMETp JEMOHCTPALMOHHBIN;
22. KOMIUIEKT 1OCY bl IEMOHCTPAIMOHHOM C TIPUHAICKHOCTIMU;
23. MaHOMETp KUAKOCTHON I€MOHCTPAIMOHHBII;
24. Metp JeMOHCTpALMOHHBIN;
25. MHUKPOCKOII JEMOHCTPALIMOHHBIN;
26. Hacoc BakyymubIi KoMoBckoro;
27. CTONUK MOJbEMHBIN;
28. IllTarus 1eMOHCTPAMOHHBIN (PU3HMYECKHUIA;
29. DIEKTPOILINTKA,;
30. Ha6op meMOHCTpAMOHHBIN 110 MEXaHHYECKUM SBIICHUSM;
31. HaGop aeMOHCTpPaIMOHHBINI 110 AMHAMHKE BPALIaTEIBHOTO JIBHIKEHUS,
32. Habop aeMOHCTpaMOHHbIN 110 MEXaHUYECKUM KOJIe0aHHUsIM;
33. Habop aeMOHCTPaIHOHHBINA BOJHOBBIX SIBJICHHIA;
34. Benepko Apxumena;
35. Masaruuk Makcseuia;
36. Habop Ten paBHOro 00meMa; Habop Te paBHON Macchl;
37. TlpubGop 1yist JEMOHCTpPAIUE aTMOCHEPHOTO JABIICHUSL;
38. Tlpu3sma, HAKIOHSFOIIASACS C OTBECOM;
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39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
o1,
52,
53.
54,

55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.

Peruar nemMoHCTpalMOHHBIN;

Cocyabl coobmaromumecs;

CrakaH OTJIMBHOM IEMOHCTPAIIMOHHBIIA;

TpyOxa HprotoHa;

[ap ITackans;

Habop neMoHCTparimoHHBIN 1O MOJIEKYJISIPHON (PU3UKE U TETJIOBBIM SIBJICHUSIM;
HaGop neMoHCTpanimoHHBIN 1O Ta30BBIM 3aKOHAM;

Ha6op xanuinspos;

TpyOka 11t IeMOHCTpAlliK KOHBEKITUH B )KUJIKOCTH;

[{nMHApPEI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ KosbLIOM;

BEICOKOBOJIBTHBIM HCTOYHHK,;

I'eneparop Ban-ge-I'paada;

Jlo3umerp;

KamepToHbl Ha pe30HAHCHBIX SIIIUKAX;

Kommekt npuGopoB v MpUHAIIICKHOCTEH JJIsl IEMOHCTPAIIUUA CBOMCTB AJICKTPOMArHHUT-
HBIX BOJIH;

Kommekt npuGopoB 715t U3y4eHHs MPUHITMIIOB PaMoNpUeMa U paJuorepeiadu;
Kommekr npoBo1oB;

Marsaut ayrooOpa3Hblii;

MarHur noiaocoBOM IEMOHCTPALIMOHHBIN;

Marmmna snexktpodopHas;

MasTHUK 3JIEKTPOCTaTUYECKU;

Habop no u3yueHnto MarHuTHOro NoJjist 3eMJIu;

Habop neMoHCcTpaliMOHHBIN IO MAarHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
Habop neMoHcTpaniMoHHBIN MO MOTYNPOBOAHUKAM;

Habop nemMoHCcTpaliMoHHBIN IO TOCTOSIHHOMY TOKY;

Habop neMoHCTpalMoHHBIN 1O AJIEKTPUYECKOMY TOKY B BaKyyMe;
Habop neMoHCcTpaliMoHHBIN 1O ANIEKTPOIUHAMHUKE;

Habop nm1st ieMoHCTpaluy MarHUTHBIX TTOJIEH;

Habop ni1st teMoHCTpanuu JIeKTPUUECKUX MOJeH;
TparcdopmaTop ydeOHBINH;

[Tanmouka cTekIIssHHAS;

[Tanouka >00HUTOBAS;

[Tpu6op Jlenma;

Crpenku MarHUTHBIE HA IITAaTUBAX;

CynraH 371eKTpOCTaTUYECKU;

[IITaTUBBI N30JTUPYIOIIUE;

DNEKTPOMArHuT pa30OpHBIii;

Habop neMoHCTpalMoHHBIN IO TEOMETPUUIECKON ONITHKE;

Habop nemMoHcTpaloHHBIN IO BOTHOBOW ONTHKE;

CrieKTpOoCKOI ABYXTPYOHBIIA;

Habop crniekrpanbHbIX TpyOOK ¢ MCTOUHUKOM MTUTAHUS;

YcranoBka g uzyuenus ¢porosddexra;

Habop nemoHcTpanoHHbIi 110 ocTostHHOM [Lnanka;

KoMrutekT HarmsqHbIX MOCOOMH TSt TOCTOSTHHOTO UCTIONh30BAHNUS;
Komruiekt nmoprperoB aist ohopmiieHus KaOuHeTa,
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85. KOMIUIEKT IeMOHCTPAIIMOHHBIX YICOHBIX TAOJIHII.

[Ipn HanmuuuKu HEOOXOAMMOTO OOOPYIOBAaHUS 3aHATHS MO (PU3UKE B HEKOTOPBIX CIIydasixX
MOTYT IPOBOAUTHCS B UMEIOIIMXCSA B 00pa30BaTEIbHOM OpPraHM3allid MacTEpPCKUX Win jabo-
paTopHsIX.

3.2. HUudopmanmonHoe odecrieueHne 00ydeHust

[lepedyeHp pekoMeHAyeMbIX Y4eOHbIX M3JaHuM, VHTepHEeT-pecypcoB, AOMOJIHUTEIbHOU

JTUTEPATYPHI

OCHOBHbIC HCTOYHHMKM:

1. I'eapenmreiin, JI.O., Juk, FO.1. ®uzuka. Yueonuk mna 10 ki.— M., 2024. I'pud Munu-
cTepcTBO oOpazoBaHus U Hayku PD

2. l'enpgenmrreitn, JI1.O., uk, FO.U. ®uzuka. Yuebnuk mis 11 xi— M., 2024. I'pudp Munu-
cTepcTBO oOpazoBaHus U Hayku PD

3. 'pomos, C.B. ®uszuka: Mexanuka. Teopust OTHOCUTENBHOCTH. DJIEKTPOJAMHAMHUKA: Yuel-
Huk a5 10 k1. oOuieoOpazoBaTenbHbIX yupexaeHuit.— M., 2001. I'pud MunuctepctBo 06-
pa3oBaHus U Hayku PO

4. I'pomoB, C.B. ®usuka: Onruka. TermnoBeie siBiieHusi. CTpoeHHE W CBOWMCTBA BEIIECTBA:
VYueonuk mis 11 k. obmeodpa3oBaTenbHbiX yupexaeHuii.— M., 2001. T'pud Munucrep-
CTBO 0Opa3oBaHus 1 Hayku PD

5. Imutpuena, B.®. 3agaun o ¢pusuke: yued. mocooue.— M., 2023. I'pucdy MunuctepctBo 00-
pa3oBaHus 1 Hayku PO

6. ImutpueBa, B.®. ®dusuka: YueOnuk.—M., 2023. I'pud MunucrepctBo oOpa3oBaHHs U
Hayku PO

7. KacbsnoB, B.A. ®usuka. 10 xi1.: YueOHUK At o0ieo0pa3oBaTelibHbIX yUeOHBIX 3aBeje-
Huii.— M., 2021. I'pud MunucrepctBo oOpazoBaHus U Hayku PO

8. KacbsnoB, B.A. ®usuka. 11 wi.: YueOHHUK 1751 0011e00pa3oBaTeIbHbIX YUEOHBIX 3aBejie-
Huit.— M., 2021. I'pud MunucrepctBo oOpazoBaHus U Hayku PO

JonojHuTeIbHbIE HMCTOYHUKH:

1. AnueBa, H.3. ®u3nka 1nBeTa U NCUXOJNOTHS 3pUTEIBHOTO BocmpusTus.— M.: M3narens-
CKUH LeHTp «Akagemus», 2008

2. bepexnoBa, E.B. OcHOBBI yueOHO-UCCIIEIOBATEIBCKON NEATEIHHOCTA CTYJIEHTOB: y4eO-
HUK Ui cTyn. cped. yueO. 3aBencuuii / E.B. bepexxnosa, B.B. Kpaesckuii.— 2-¢ u3j.,
crep.— M.: U3narenbckuii nieHTp «Akagemus», 2006.— 128 c.

3. Bunorpanosa, H.A. [lumem nokian, pedepar, BHITYCKHYIO KBaTU(PUKAIUOHHYIO pado-
Ty.— M.: U3narenbckuii eHTp «Akaaemus», 2005

4. KacwsinoB, B.A. Meroanueckue peKOMEHAINH 110 UCIIONIb30BaHUI0 yueOHnkoB B.A. Kacs-
sHoBa «®Dusuka. 10 xn.», «dusuka. 11» npu u3zydeHun ¢uszuku Ha 0a30BOM U TIPO-
¢buiab- HOM ypoBHEe.— M., 2006

5. Komau, C.T. beITOBBIE XONOIUILHUKN W KOHJAMIIMOHEPHI: y4ueO. mocoome it crya. Cpen.
IMpod. OobpazoBanus / C.T. Konau.—M.: Hznarenbckuii neHtp «Axamemus», 2006. —
240 c.

6. JlabkoBckuit, B.b.220 3amau o ¢usuke ¢ permeHussMu: kaura s yyammxes 10-11 k. o6-
meoOpa3oBaTenbHbIX yupexaeHuit.— M., 2006.

7. Meroamuecknii cipaBouHuK yunrtens ¢usuku / coct. M.IO. [lemunoBa.— M.: MHeMo3u- Ha,
2003

8. MockoBckux, H.b.®u3uka: 11 kmacc: OtBeTsl Ha OuneTsl.— M.: Dxemo, 2007
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HNurepHer-pecypcesbl:

1. ®enepanbHble TECTHI MO MEXaHHWKE TeCThl MO KMHEMAaTHKE, TUHAMUKE M CTAaTHKE,
KK U3 KOTOPBIX cocTOUT U3 40 BompocoB. [IpeaycMoTpeHsl Tpu pekuma padoThl C Te-
CTaMU: 03HAKOMJICHHE, CAMOKOHTPOJIb M O0yUCHHE http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

2. Omnrtuka: 06pa3oBaTeIbHBIN cepBep. YUeOHbIE, CTPABOYHBIE U UCTOPUIECKUE MAaTe-
pHUaNbl IO OCHOBHBIM pa3jiejaM KJIAaCCHYECKOW ONMTUKH (T€OMETpUYecKasi ONTHKA, HHTEP-
bepennus, qudpakius, CIeKTPaIbHBIA aHATN3), COACPKAIINE OCHOBHBIC TEOPETUUECKUE
MOJIOKCHHSI, WJUTFOCTPALIMK OMBITOB W HMCTOPUYECKHUE CBEIECHUS O Pa3BUTHUU HAyYHBIX
npejacraBieHui U ux aBropaxhttp://optics.ifmo.ru/

3. Hudpakuus cBeta Jlekuuu: TeOpeTHUECKUE MOJOKEHUS, 3aa4i U mpuMepsl. [le-
MOHCTpaIs onbIToBhttp://www.kg.ru/

4. Katanor cchUIOK Ha pecypchl 1Mo (U3NKE DHIUKIONEANH, OMOINOTEKN, METOIUKH
MPOBENICHUS YPOKOB, TecTupoBanue, CMU, yueOHbIe MmIaHbl, By3bl, HAYYHbIC OpTaHU3a-
1uu, koHpepenuu u ap.http://www.ivanovo.ac.ru/phys

5. Kabunet ¢pusuku. Ctangapt ¢puznueckoro oOpa3zoBanus B cpeaHeit mkone. O630p
IIKOJILHBIX MPOTpaMM M Y4eOHHKOB. Matepuasbl M0 METOJMKE MPEnoaBaHus. JK3ame-
HAI[MOHHBIE  BOIMPOCHI, KOHCIEKTBI, TECThl I ydamwuxcs. HoBocTH  Hayku
http://www.edu.delfa.net/

6. becrutatHeie oOy4arorire mporpaMMel 1o ¢usnke 15 00yyaronmx mporpamm 1o pas-
JUYHBIM pazzaenam ¢usukuhttp://www.historv.ru/freeph.htm

7. JlaGopaTtopHbie paboThl 10 (pusuke. Bupryanbubie 1adbopatopubie padoTsl s 10 -
x 1 11-x K1accoB MO Ta30BbIM 3aKOHAM, 3JIEKTPUYECTBY, JIEKTPOMATHUTHON WHAYKLIMU
U onTHKe. BupTyanbHble neMoHcTpanuu 3kcnepumenToB http://phdep.ifmo.ru/

8. AHuMauuu (u3nUecKux IpoueccoB. TpexmepHble aHUMAlMU U BU3Yyalu3aluu
1o (u3UKe, COMPOBOKIAIOTCS TeopeTUUeCKuMK oObsicHeHusmu http://phvsics.nad.ru/

9. Kypc ¢usuku 11-ro knacca. Tpaguuuonusii kypc ¢usuku 11-ro
kaacca (6 rem)http://vschool.km.ru/

10. Kypc ¢usuku 10-ro knacca. MHTepakTUBHBIN Kypc U cripaBOYHUK (8
tem) http://vschool.km.ru/

11. Yckopenue ten. PaBHoyckopeHHOe JBUXEHUE Tell J{MCTaHLIMOHHBIN ypOK IO
¢usuke http://www.school363.1 t.ru/dist, http://www.school363.1t.ru/

12. Y coBepIIEHCTBOBAHUE IIKOJBHOIO JEMOHCTPAIMOHHOIO 3KCIEPUMEHTa Kak
CPEIICTBO YJIyULIECHUS IpenoaBaHus (pU3uKU. Y CTaHOBKU LIKOJIBHOTO KaOMHETa (PU3UKH,
yCOBEpIIEHCTBOBaHUE NMpUOOpoB 1o pusnke, pusnpaktukym B 10-11-x knaccax, perie-
Hue 3aaa4 http://www-windows-1251
.edu.yar.ru/russian/pedbank/soruch/phys/konon/work.html

13. ®usnueckas sHIMKIoNeAusa. CripaBOYHOE M3/1aHUe, COJepIKallee CBEJICHUS 10 BCEM
00JacTsM COBpeMEHHON (PU3MKU. DHITMKIIONE M, BKITtoUaroiias okoio 4000wmutoctparuii
u 300 TabIUIl " CHaOXKeHHasI MIPEAMETHBIM yKaszare-
aemhttp://www.elmagn.chalmers.se/~igor

14. Sinepnas ¢usuka u ctpoenue Connua. Becenblit yueOHHMK, B KOTOPOM IIIar 3a I1arom
B IIYTJIMBOM opMe pa3bsICHSIIOTCS TaKUE BaXKHbIC MOHATHS, KAaK CTPOCHUE aTOMa, sIIEpHbIE
peakiuu, yerporictBo Counnra http://cipds.al.ru/prosvet/wnuclear/wnuclear.shtmi

15. Ctpanuna npenogasatens ¢uszuku M. H. Mouceenko. Matepuainsl mo mnpobiemam
MpenojaBaHus (PU3UKHU B IIKOJIE, METOANYECKUE U TUJAKTUYECKUE TTOCOOUS K ypOKaM B 7-
11-x knaccax. AHHOTAIHUS AaBTOPCKOTo y4eOHOoro nocobwus mo ¢usukehttp://mim.com.ua/

16. ®u3uka B mikoie: pa3padoTku yuutens M. JIbBoBckoro. [Iporpamma npenogaBanus

23


http://rostest.runnet.ru/cgi-
http://optics.ifmo.ru/
http://www.kg.ru/
http://www.ivanovo.ac.ru/phys
http://www.edu.delfa.net/
http://www.historv.ru/freeph.htm
http://phdep.ifmo.ru/
http://phvsics.nad.ru/
http://vschool.km.ru/
http://vschool.km.ru/
ке%20http:/www.school363.1
http://www.school363.lt.ru/
http://www-windows-1251/
http://www.elmagn.chalmers.se/~igor
http://cipds.al.ru/prosvet/wnuclear/wnuclear.shtml
http://mim.com.ua/

mIKoJIbHOTO Kypca usuku M. B. JIbBoBckoro: mpenonaBanue (pU3MKu ¢ KOMIBIOTEPHOM
MOAJEPKKOM, TUCTAHIIMOHHBIE YPOKHU MO MOJIEKYJISIpHOU (husmke, cOOpHUK 3amad s 11-
ro kmacca. CHOUCOK KOMIIBIOTEPHBIX TpOrpaMM 1o  (QU3MKE W acTPOHO-
muwrhttp://gannalv.narod.ru/fiz

17. TepmonunaMuka. M3yueHue TeMbl B CpeHEH IIKOJE: JIEKIINN, CEMHUHAPHI, KOH(]e-
peHIms, 3a1a49u, 3a4det http://www-windows-
1251.edu.yar.ru/russian/pedbank/soruch/phys/morozova/tdlO.html

18. Poccuiickuii 0o0meo0Opa3zoBaTenbHbld TopTai. KoJieKkmus SKCIEPHUMEHTOB IO
¢u3n- keexperiment.edu.ru/catalog. asp?obmo!2370

19. O momnb3e ANEKTPUUYECTBA: CHEKTakNb Mo (usuke. ClieHapuil CIIEKTaKIs ¢ TMEeCHs-
MU U msickamuhttp://www.lseptember.ru/ra/fiz/2002/25-26/cont25-26.htm

20. Becenpble amu301bI U3 KU3HU UMEHUTHIX (pu3nkoB. Kypbessl, Becenble HCTOPHH,
npouc- meanue ¢ poccuiickumu gusukamuhttp://www .Iseptember.ru/ru/fiz/2002/02/no02
l.htm

21. llIxonbHbIe Gu3ndeckue mryTku OU3nKy mryTsIT
http://www.Iseptember.ru/ru/fiz/2002/01/n0011.htm

22. N3o06petaTens paguo A. C. [Tomos. [lokazaTenncTBa npuoputeTa ITomosa B n3o06pe-
tenun paguohttp://www.lseptember.ru/ru/fiz/2002/16/nol6l.htm

23. Ha uto monyunn nateHt ['. Mapkonu Jloka3zarenbcTBa npuoputeta [lornosa B n3o-
peTeHun paauo (mpogoipkenue crathu)http://www.lscptember.ru/ru/fiz/2002/20/no20l.htm

24. )KuBas ¢usuka: oOyyaromias nporpamma. Coznanue mMojeneit Gu3ndeckux sBICHUMA
CpelICTBaMU KOMITbIOTEpHOM aHuManuu. COOpHUK 3a1a4y U jJabopaTopHbIX paboT. lemo-
Bepcus u rajgepes npoekroshttp://www.int-edu.ru/soft/fiz.html

25. SAnepHas ¢usuka. OOume cegeHus o usnke sapa U yactul. Ousuka runepsaep.
Tabnuipl 35eMeHTapHbIX yactuil. Jlaypeatsl HoOeneBckoit mpemun no ¢pusuke. CChUIKU Ha
pecypcel  mo  sjaepHoM  ¢u3uke.  3agaud MU BONPOCHl UL CTYJEH-
toBhttp://nuclphys.sinp.msu.ru/

26. dusnka atoma u sjpa. [laketr nmporpaMm [i1sl IPOBEAECHUSI KOMIIBIOTEPHBIX dKCIIEPH-
MEHTOB 1o 10 TemMaM U BBINOJHEHUS CHUCTEMBbl 3aJaHui. [l 5SIEKTUBHBIX Kyp-
coshttp://www.csu.ru/ourprogram/dka/atomic/atomicd.htmlhttp://www.csu.ru/
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4. KoHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOEHM S JUCIUIIJIMHBI

KOHTpoib M OllEHKa pacKpBhIBAIOTCS YE€pe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE
oOy4YalIUMHUCA YMEHUs, HallpaBJIeHHbIE Ha (pOpMUpPOBaHUE OOUIMX U MpodeccroHalb-

HBIX KOMIIETEHIIUH.

Kon u nanmenoBanue popmupy-
€MbIX KOMIIeTeHI M

Pa3znea/Tema

Tun oeHOYHBIX MepONPUATHI

OKO1.Bpi6upatbcrnocoOs! pere-
HUS 3a/1a4 Ipo(eCCUOHATBLHOM Je-
ATETHHOCTH MPUMEHHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr
1.1.,1.2,1.3

Paznen 2. Tembl

2.1.,2.2.,2.3.
Pasznen 3. Tembl
3.1, 3.2, 3.3,
3.4., 3.5.

Pasxen 4. Temsl
4.1.,4.2.
Paznen 5. Tembl
5.1.,5.2.,5.3.
Pasxen 6. Temsl
6.1., 6.2.

Pasnen 7. Temsbl
71,72

OK 02. Vcnions30BaTh COBPEMEH-
HBIE CpE/ICTBA NTOMCKA, AaHAJIN3a U
UHTEpIIpeTaluu nHHOpMaIUU U
UH(GOPMAIIMOHHBIE TEXHOJIOTUU
JUTsI BBITIOJTHEHUS 3a]1a4 Ipodec-
CHOHAJIBHOU IeITCIbHOCTH

Pa3- nen 1. Temnl

1.1.,1.2,1.3
Pa3nen 2. Temnl
2.1.,2.2.,2.3.
Pasnen 3. Temsl
3.1.,3.2.,3.3,,
3.4.,3.5.

Paznen 4. Temsl
4.1.,4.2.
Paznen 5. Tembl

5.1.,5.2.,5.3.
Pasnen 6.
Temsr 6.1., 6.2.

Pasnen 7. Temsl
1.1,7.2

Y CTHBIN OIpoC;

OpOHTAIBHBIN ONPOC;

Or1eHKa KOHTPOJIBHBIX PadoT;

- HaOmroaeHue 3aX0/10M BBIITOI-
HEHUsI- J1a0OpaTOPHBIX PadoT;

- OrieHKa BBITIOJIHEHUS JIabopa-
TOPHBIX paloT;

- OrneHka nMpakTHYECKUX padboT
(pemieHusT KaUECTBEHHBIX, pacyeT-
HBIX 33/1a4);

OIl€HKa TECTOBBIX 3aJIaHHIi;

- HaOII0AEHUE 3aX0J0M BBITIOJIHE-
HUS- UHIUBUIYaJIbHBIX TPOCKTOB U
OIICHKA- BBITTOJTHEHHBIX ITPOCKTOB,;

- OlLIEHKAa BBIIMOJIHEHHUS JOMAIIHUX
CaMOCTOSITEIIbHBIX padoT;

- HaOJIOJICHHE U OIICHKA PEIICHUS
Kelc 3aj1ay;

HaOJII0JIEHNE U OLICHKA JICJIOBOM
UTPBL;

HuddepenumpoBaHHbIii 3a4€T

OK 03. [TmanupoBath U peanu3o-

BBIBaTh COOCTBEHHOE ITpodeccro-
HAJIHHOE U JIMYHOCTHOE Pa3BUTHE,
MPEIIPUHAMATEIBCKYIO JISATCITb-
HOCTbH B TPO(ECCHOHATHHOM Ce-

pe, UCTIOJIb30BaTh 3HAHUS 10 (Pu-

HAHCOBOH IPaMOTHOCTH B pa3jiny-
HBIX J)KU3HECHHBIX CUTYaIUIX

Pa3 nen 1. Te-
meil.1., 1.2, 1.3

Paznen 2. Temnl
2.1.,2.2.,2.3.
Pasnen 3. Temsl
3.1.,3.2.,3.3,,
3.4.,3.5.

Pasnen 7. Temsl

711,72
Pasnen 1. Temor
11.1.2,1.3




Kon u nanmenoBanue popmupy-
€MBIX KOMIIeTEeHIIUI

Pa3znea/Tema

Tun oueHoYHBIX MepPONPUATHI

OK 04. D¢ dexTtuBHO B3auMojeH-
CTBOBaTh U pabOTaTh B KOJICKTHU-
B€ U KOMaHIIE

Paznen 2. Temnl
2.1.2.2., 2.3.
Paszngen 3. Temsbl
3.1.,3.2.,3.3,,
3.4.,3.5.

Pasnen 4. Temsl
41.4.2.

Pa3nen 5. Temnl
5.1.5.2.,5.3.
Paszen 6. Temsbl
6.1., 6.2.
Pasnen 7. Temsl
71,7.2

OK 05. OcymiecTBiSTh YCTHYIO U
NUCbMEHHYI0 KOMMYHHUKAIUIO HA
rOCyJapCTBEHHOM si3bIke Poccuii-
ckoil denepannu ¢ y4eToM 0CO-
OCHHOCTEH COIMATLHOTO U KYJIb-
TYpPHOT'O KOHTEKCTa

Pa3nen 1. Temnl
1.1,1.2,1.3
Paznen 2. Temnl
2.1..2.2., 2.3.
Pasmen 3. Temsbl
3.1.,3. 2.,3.3,,
3.4.,3.5.

Paznen 4. Temsl
4.1. 4. 2.
Paznen 5. Tembl
5.1.,56.2.,,5.3.
Pasxen 6. Temsbl
6.1.,6. 2.

Pa3nen 7. Tembl
1.1,7.2

OK 07. ConeiicTBOBaTh COXpaHe-
HUIO OKPY’KaIOIIEH Cpefibl, pecyp-
cocOepeKeHUI0, MPUMEHATD 3Ha-
HUs 00 U3MEHEHUH KIIMMAaTa,
MPUHITAITBI OEPEKITUBOTO TTPOU3-
BOJICTBA, 7 (HEKTUBHO JEHCTBO-
BaTh B UPE3BBIYAITHBIX CUTYAITUIX

Pa3 nen 1. Tembl
1.1,1.2,1.3

Pa3nen 2. Temnl
2.1.,2.2., 2.3.
Paznen 3. TeMnl
3.1.,3. 2.,3.3,,
3.4.,3.5.

Pa3 nen 4. Tembl
4.1.4. 2.

Paszmen 6. Temsbl
6.1.,6. 2.

Pasnen 7. Tembl
71.1,7.2

IMosicHeHue k pa3aeay 3

Texkyuuil KOHTPOJIb OCYIIECTBISICTCS Ha KaXXJIOM ypoke B (popme (hpoHTasb-

HOTO Ompoca.

- KOHTPOJIBHBIC pa6OTBI — IIOCJIC U3YUYCHUA Han0oJIee 3HAYMMBIX pas3acioB U TCM:




Pa3nen 1. ®uznuyeckne 0CHOBbLI MEXaAHUKH.

Kontponbhnas pabota no teme 1. OCHOBbI KWHEMATUKH. 3aKOHBI COXpPAHEHUS B
MEXaHHKE.

Pa3nen 2. Monekyasipaas pusuka.

KonTtponbsHas paGota no pazneny. Tema 2. OCHOBBI MOJEKYISIPHO-
KHMHETU4YeCKOU Teopun. OCHOBBI TEPMOJAMHAMUKH.

Pa3nen 3. DiiekTpoaMHAMHUKA.

KontponbHas pabota o Teme 3. 3aKOHBI TOCTOSIHHOTO TOKA. DJIEKTPUUECKUIMA
TOK B Cpe/iax.

KonTtponpsnas padota no teme 4. MarautHoe mnose.

Pa3nen 4. Ctpoenne aToMa M KBaHTOBas puznka

KonTponbshas padbora no reme 5 KBaHTOBBIE CBOMCTBA CBETA.

.Bcero: 5 KOHTPOIBHBIX PAOOT.

- OLICHUBAHUC KAa4YCCTBA BBIITOJIHCHUSA IMTPAKTUYICCKUX pa60T.

Bcero:28 npakTuyeckux 3aHATUMN.
- OrneHKa MPaKTUYECKUX 3aHATHH (PEIICHUS KAYECTBEHHBIX, PACUCTHBIX 33J1ay4);

- OIICHUBAHHE KAYECTBA BBIMOJIHEHUS JJAOOPATOPHBIX PadOT.
Bcero: 10 naGopatopHbIx paboT.
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