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Pabouas mporpamma JUCHHMIUTMHBI OI00peHa Ha 3aceAaHHUU
OOIIUX JUCHUIUIUH CPETHETO MPO(PECCHOHATEHOI0 00pa30BaHMUs.

[TpoTtokon ot 15.12.2025 1. Ne 4.

3aBenytromuii kadenpoit _ JI.M.IIanTeneen

(monnuce) (1.0. damunus)

Pa3zpabotunk .. bazapHoBa

Kadeapsl



1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBbI
AU CHUITINHBI
OV ]1.06 ®usuka

(I/IH,HGKC, HAaMMCHOBAHUEC I[I/ICIII/IHJ'II/IHI:I)
1.1. ObsacTh npuMeHeHusi padoveil NPOrpaMmbl

Pabouas mporpamma AUCHMILIUHBI pa3paboTaHa Ha OCHOBe mHchMa Jlemap-

TaMEHTa TOCYJAPCTBEHHOW NOJUTUKH B c(epe MOATrOTOBKM pabOuMX KaapoB U
JI1O «PekoMmeHaanuy no opraHu3aluy MOJTYYEHHs] CpeHero oo1iero oopaszona-
HUSL B TIpelesiax OCBOEHUs 00pa3oBaTENbHBIX MPOTrpamMM CpPEeIHEro mpodeccuo-
HaJBLHOTO 00Opa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs ¢ y4eTOM Tpedo-
BaHUN (heepalibHbIX TOCYJApPCTBEHHBIX CTaHAAPTOB M MOJy4daeMol mnpodeccuu
WIN CHEUaIbHOCTU CpeAHEero mpodeccruoHanbHOro obpazoBaHus» oT 17 mapra
2015 r. N 06-259.
Pabouast mporpaMMa COOTBETCTBYET TPEOOBaHUSIM K MPEAMETHBIM pe3yJbTaTaM
OCBOCHHMSI JJAHHOW MpEeAMETHOM 00yacTH, ycTaHOBJICHHbIM DenepalibHbIM ToCy-
JTApCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEAHEro OO0IIero 0oO0pa3oBaHUS
(ITpuka3z MunuctepcTBa npocseuienus: Poccuiickoit @enepanuu ot 12 aBrycra
2022 roga Ne 732 «O BHeceHWM W3MEHEHWU B (penepanbHBIA TOCYNapCTBEHHBIN
o0Opa3oBaTeNbHBI CTaHAAPT CPEAHEro OO0IIero oO0pa30BaHUA, YTBEPKICHHBIN
npukazoM MuHucTepcTBa oOpa3oBaHusa U Hayku Poccuiickoit @eneparuu ot 17
mas 2012 r. Ne 413 3apeructpupoBadn Muntoctom Poccun 12 centsa0ps 2022 ro-
na, peructpaironHbiii Homep 70034).

1.2. MecTO AMCHUILIMHBI B CTPYKTYpPe 00pa30oBaTe/IbHOM NMPOrpaMMbl

JucuunnuHa «Pusukay OTHOCUTCS K 00s13aTEIbHBIM YYEOHBIM AUCHUTIMHAM
paznena o01eoOpa3oBaTeIbHON MOATOTOBKH MPOrpPaMMbl MOJATOTOBKH CIIELAAIIH-
ctoB cpeanero 3BeHa (IIIICC3), dhopmupyeMbIx U3 00sS3aTE€NbHBIX MPEIMETHBIX
obnacteit ®I'OC cpeanero obmiero oopazoBanus, s crneruaibHocteit CI10.

1.3. He.]'lb H INIAHUPYEMBIEC PE3YyJIbTAaThl OCBOCHHUS NUCHHUIIIIMHBI

Conepxkanue mporpaMMbl 00I11e00pa30BaTeIbHON JAUCIUILINHBL «DU3uKay
HaIPaBJICHO Ha JJOCTHUKEHUE CIICTYIONINX IeTIeH:

dbopMupoBaHUE y OOyYArONIUXCS YBEPEHHOCTH B IIEHHOCTH 0Opa3oBaHUS,
3HAYUMOCTH (PU3WYECKUX 3HAHUUM JUIsI COBPEMEHHOTO KBATU(PHUITUPOBAHHOTO CIIe-
[IUATNCTA MPU OCYIIECTBIECHUU €T0 PO(PECCHOHATBEHOM NI TeTbHOCTH;

dbopMHpOBaHUE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH;

OBJIaZICHHE creun(UUecKoil cucteMoil (U3NYECKUX TMOHATUH, TEPMUHOIIO-
THUe U CUMBOJIMKOM;

OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTE;



OBJIaJICHWE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHUS TPHPOJBI, HCIIOJb-
3yeMbIMH B ¢u3uKe (HaOIIOJeHNe, ONUCaHue, U3MEPEHUE, BBIIBUKEHUE TUIIOTE3,
IIPOBEJICHUE IKCIIEPUMEHTA);

OBJIaJICHUE YMEHHSIMHU 00pabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBSICHITH
MOJIYYCHHBIC PE3YJIbTAThI, YCTAHABIUBATH 3aBUCUMOCTU MEXIY (PU3NYECKUMH Be-
JUYMHAMH B HA0J10/1aeMOM SIBIICHUH, JIEJIaTh BHIBO/IBI,

dbopMupoBaHWEe yMEHUS pemarth (PU3NYECKHe 3aaaud pa3HbIX YPOBHEH
CJIOKHOCTH;

pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYAJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B Mpollecce NMPUOOPETEHUsI 3HAHUM C MCIOJIb30BAHUEM Pa3IUYHBIX
WUCTOYHHUKOB WH(OPMAITMU U COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHHA; yMe-
HUM (HopMyIupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHIO K
busnueckoil nHPOpMaIIMU, TOJTYHaeMON U3 pa3HbIX UCTOYHUKOB;

BOCIIUTAHWE UYBCTBA TOPJOCTH 32 POCCHUHCKYI0 (U3MYECKYI0 HAYKY.

OcBoenune quciuIuInHbl « OU3HuKay MpenoiaraeT peeHne Cleyonmx 3a-
nau:

npuoOpeTeHre 3HAHUU O (PYyHIAMEHTAJIbHBIX (PU3WYECKUX 3aKOHAX, JIe¥Ka-
IIMX B OCHOBE COBPEMEHHOW (DM3MYECKON KapTUHBI MHUPA, MPUHIIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOWCTB U MPOU3BOACTBEHHBIX MPOIIECCOB, O HanOOJIee Ba’KHBIX
OTKPBITUAX B 00JaCTH (PU3UKH, OKA3ABIIUX OIMPEACIISAIONICE BIUSHUE HA PA3BUTHE
TEXHUKU U TEXHOJIOTUU;

NMOHUMAaHUE (U3UYECKON CYITHOCTH SIBICHHM, MPOSIBISIONIAXCS MPOU3BOI-
CTBEHHOMU JI€STEIbHOCTH;

OCBOCHHE CIIOCOOOB HCIIOIB30BaHUS (PU3MUYECKUX 3HAHWH I MpaKTH4e-
CKMX M Tpo(eCCHOHATBHBIX 3a7a4, OOBSICHEHUS SIBJICHUN MPOW3BOACTBEHHBIX H
TEXHOJIOTUYECKHUX TIPOIECCOB, MPUHIIAIIOB TEXHUYECKUX MPHOOPOB U YCTPOMCTB,
oOecrieueHus 6€30MacCHOCTH MPOU3BOJICTBA U OXPAHBI PUPOIbI;

dbopMHpoBaHre YMEHUH peliaTh yueOHO-NPaKTHUECKUE 3a7auu (PU3nYecKo-
ro cojiepxaHusi ¢ yu€ToM npodeccuoHaIbHON HAMpPaBIEHHOCTH;

MpUOOPETEHUE OMbITA MO3HAHUS U CAMOIIO3HAHMS; YMEHHUI CTaBUThH 3a/1auu
U pelaTh MpoOIeMbl ¢ yIETOM MPO(eCcCHOHATLHON HAIIPABICHHOCTH;

dbopMHpoBaHE YMEHUIN HCKaTh, aHAIM3UPOBATh U 00OpadaThiBaTh Pusnye-
CKyt0 UH(pOpMaIHIO ¢ YIETOM MPOPECCHOHATILHON HATIPABICHHOCTH;

MOTOTOBKA 00YYAIONTUXCS K YCIENTHOMY OCBOCHHIO TUCITUTIIINH U MOIYJIEH
poecCHOHaTBLHOTO MUKIA: (POPMHUPOBAHUE Y HUX YMCHUU W OMbBITA JEATEIHHO-
CTH, XapaKTEePHBIX JJIs MPO(ECCHIA/TOKHOCTEN CITyKaIllMX WIH CIICIHaTbHOCTEH,
MOJTy9aeMbIX B TPO(ECCHOHATBHBIX 00pa30BaTCIIbHBIX OPTaHU3AIUAX;

MOJATOTOBKAa K (POPMHUPOBAHUIO OOIIMX KOMIIETEHLIUH OyAyIlEero creruaiu-
cTa: caMooOpa30BaHUs, KOMMYHHKAIIMU, MPOSIBICHUS T'PaXIaHCKO- MaTpUOTHYeE-
CKOM TO3UIIMU, COTPYAHUYECTBA, MPUHATUSA PEIICHUI B CTaHAAPTHON M HECTaH-
JTApPTHOW CUTYaIlUsX, IPOCKTUPOBAHUS, MPOBECHUS (PU3NIECKUX U3MEpPEHUH, -
(beKTUBHOTO 1 OE30MaCHOTO MCIOJIb30BaHUS PA3IMUHBIX TEXHUYECKUX YCTPOUCTB,
cOOMIO/IeHrs MPaBWJI OXpaHbl TpyAa Mpu padore ¢ PuU3NYeCKUMH MPUOOpaMH H
000pyI0BaHUEM.



Oco0OeHHOCTh (OPMHUPOBAHUS COBOKYIMHOCTH 3a/lay U3y4eHHs] (UMK IS
CHUCTEMBI CPEIHETO MPOheCCHOHAIIBHOTO 00pa30BaHMsl 3aKII0YaeTCs B HEOOXOIU-
MOCTH peanu3anuu npohecCuoHaNbHOM HAIPABICHHOCTH PEIIaeMbIX 3aj1a4, yuéTa
0COOEHHOCTEH cepbl ACITEIBHOCTH OYIyIIMX CHEIUATUCTOB.

B pe3ynbrate 0CBOCHUS TUCIMIUIMHBI 00YYaIOMUNUCS JOJIKEH 3HATH:

CMBICII TIOHSATUHN: (PU3NYECKOE SIBJIICHHUE, TUTIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO,
B3aMMOJICUCTBHE, IIEKTPOMATHUTHOE TOJI€, BOJIHA, (POTOH, aTOM, aTOMHOE SI/IPO,
MoHM3UpYyomue uanydenus (31);

CMBIC]T (DU3UYECKUX BEJIIMUUH: CKOPOCTh, YCKOPEHHUE, Macca, CUjla, UMITYJIbC,
paboTa, MEXaHUYECKasi SHEPTHUs, BHYTPEHHSISI SHEPTrHs, aOCOJIFOTHAS TEMIIepaTypa,
CpelHssl KHHeTHYeCKasi SHEPTHsl YacTHI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, DJIEMEH-
TapHBIN JIeKTpUdecKuil 3apsn (32);

CMBICIT (PU3NYECKUX 3aKOHOB KJIACCHUECKOW MEXaHHKH, BCEMUPHOTO TATOTe-
HUS, COXPAHEHHUS YHEPTUH, UMITYJIbCA U DJIEKTPUUECKOTO 3apsia, TEPMOIUHAMUKH,
AIEKTPOMArHuTHOM MHIYKIUH, hoToddderra (33);

BKJIAJlT POCCHUMCKUX M 3apyOeKHBIX YUCHBIX, OKA3aBIIUX HAUOOJBIIIEE BIIUS-
HUe Ha pa3Butue Gpusnuku (34);

B pesynbrate OCBOGHHS AUCHUIUIMHBI OOYYaIOIIMICS JOJIKEH YMETh:

MPOBOAUTH HAOIIOJICHUSI, TUIAHUPOBATH M BBIMOJIHITE YKCIIEPUMEHTHI, BbI-
JIBUTATh THIOTE3bI U CTPOUTH MOJICITH, IPUMEHSITh TIOJyYCHHBIC 3HAHUS TI0 (PU3NKe
JUTsl OOBSICHEHUST Pa3HOOOPa3HBIX (PU3NUECKHX SBIICHUN U CBOMCTB BemecTB (Y1);

MPaKTUYECKU UCTIONIb30BaTh Ppusnueckue 3HaHus (Y2);

OLICHMBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAay4yHOW wuHpopmarmu (Y3);

HCITIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSA M YMEHHS IS PEIIeHUs MpaKTuye-
CKHX 3ajJa4 IIOBCEOHEBHOM J>KH3HH, oOecreueHus: 0e30IMacHOCTH COOCTBEHHOM
KU3HU, PAlMOHATBHOTO MPHUPOONOIb30BAHUS U OXPaHbl OKPYKAIOIICH CpEeIIbI
(V4).

OMHCHIBATh U OOBICHATH (DU3UYECKUE SBIICHUS W CBOMCTBA TENI: CBOMCTBA
ra3oB, XUJKOCTEH M TBEPHABIX TEI, SIEKTPOMATHUTHYIO MHAYKIIUIO, paclpocTpa-
HEHUE BJICKTPOMATrHUTHBIX BOJIH; BOJTHOBBIE CBOICTBA CBETA; U3JIyYEHUE U MOTJIO-
nieHue ceeta atomoMm; Ghotodddext (V5S);

OTJIMYaTh TUIIOTE3bI OT HAYYHBIX Teopuit (Y6);

JIeNIaTh BHIBOJIBI HA OCHOBE IKCIIEPUMEHTATBHBIX JaHHBIX (Y7);

MPUBOJUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOJCHUS U SKCIIEPUMEHT
SIBJISIFOTCSL OCHOBOW 711 BBIJIBUKEHUSI TUIIOTE3 M TEOPHUM, MO3BOJISIIOT IMPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (PU3MUECKasi TEOPHS J1aeT BO3MOKHOCTH
OOBSICHSITh U3BECTHBIC SIBJICHUSI IPUPOJIbI U HayuHbIE (DAKThI, MPECKA3bIBATH CIIIE
Hen3BecTHBIC sBJeHH (Y 8);

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS (PU3MUECKUX 3HAHUM:
3aKOHOB MEXaHHKU, TEPMOJUHAMUKY U IJIECKTPOJUHAMUKN B SHEPreTUKE; pa3iiny-
HBIX BUJIOB 3JIEKTPOMArHUTHBIX U3JIYYEHUH ISl pa3BUTHUS PO U TEICKOMMYHH-
Karui, KBAaHTOBOM (DU3UKH B CO3/IAHUHM SIACPHOU SHEPreTUKH, JiazepoB (Y9);

BOCIIPUHUMATh U Ha OCHOBE MOJIYYEHHBIX 3HAHUN CaMOCTOSITEIIBHO OLIEHU-
BaTh MH(poOpMmaiuio, cogepxamryrocs B coobuenusix CMU, Unrepuere, HayuHO-
nonyJisipHbIX cTaThsx (Y10);



MPUMEHSTH MOJIyYeHHbIEC 3HAHUS JJIs pelieHus puznueckux 3anay (Y11);

OMpeNeNaTh XapakTep (uznueckoro mnpoiecca no rpaduxy, tadauie, Gop-
myie (Y12);

U3MEPATH Pl PU3NUECKUX BEIUYUH, IPEICTABIIASA Pe3yIbTaThl U3MEPEHUH C
y4eToM uXx norpemHocrteit (Y13).



2. CTPYKTYPA U COAEPKAHUE NUCHUITVINHBI

2.1. O0beM JUCUMIJIMHBI U BUAbI y4eOHOH padoThI 1Jist

04HO# popMBI 00yUeHUsA

Bux yaeOHoit paboThI

O0BeM yacoB

MaxkcumaibHas yueOHasi Harpy3ka (BCero) 78
O0s3aTenpHbIC Ay TUTOPHBIC YICOHBIC 3aHATHS (BCETO) 78
B TOM YHCJIE:
JIEKIIUU 39
MPAKTUYCCKUE 3aHATHS (BKIIIOYAS TPOMEKYTOUHYIO ATTECTAIHIO) 39
CamocTosTenbHas padora oOydaromerocs (BCero) -
B TOM YHCJIC:
paboTa ¢ muTeparypoi -
[IpomexxyTouHas arrectanus B ¢opMme 3adera ¢ orneHkor (auddepeHimpo- )

BAHHOT'0 3a4€Ta) MO UTOT'aM BTOPOT'O CEMECTPA U3YUCHHUS TUCITUTLINHBI

2.2. O0beM AUCHMILVIMHBI M BUABI Y4eOHOM padoThl 1S

3204HOH (POPMBI 00yYeHUS

Bun yaeOHo# paboTHI

O0BeM YacoB

MakcumMalnbHas yaeOHas Harpy3ka (Bcero) 78
O0s13aTeNbHBIC Ay AUTOPHBIC YUEOHBIC 3aHATHS (BCETO) 8
B TOM YHCJIE:
JIEKITUH 4
MIPAKTHYECKUE 3aHATHS (BKIIFOYAs POMEKYTOUYHYIO aTTECTAIINIO) 4
CamocTosTenbHas padora oOydaromerocs (BCero) 70
IIpomexxyTouHas aTTectanus B hopMe 3adeTa ¢ OTIeHKOH (auddepeHITnpoBaHHOTO )

3auéTa)




2.3. TemaTu4eCcKHUil VIAH M COAEPKAHME IMCHUIIIMHBI 1J151 04HOH opMbI 00ydeHHnst

HaumenoBanue pa3iesoB U TeM

Coneprxanre yaeOHOTo MaTepuaina u GopMbl OpraHu-
3alUH JEeATEIbHOCTH 00yUYaromuxcs

O0BeM 4acoB

3HaHUs ¥ YMeHHUs, (GOPMHUPOBAHUIO KOTOPHIX
CHOCOOCTBYET 3JIEMEHT PO PaMMBI

2

Tema 1. Beenenne

Coneprxanre yaeOHOTO MaTepraia

10

Jlexnyu
l.®dusznka — (QyHIaMeHTaTbHAs HayKa O TPHUPOJIE.
EcrecTBeHHO-HAyUHbId METOJ] MO3HAHHUS, €r0 BO3-
MO>KHOCTHU U TPAHUIBI IPUMEHUMOCTH.
OKCIIEpUMEHT U TEOpHUs B Mpoliecce MO3HAHUSA IpPH-
ponbsl. MoaenupoBaHue GU3NISCKUX SIBICHUH U TIPO-
neccoB. EcTecTBeHHO-HayyHas KapTHHA MHpa U ee
BaYKHEMILIE COCTABIISIOLIHE.
2. EnuHCTBO 3aKOHOB MMPUPOABI U COCTaBa BELIECTBA
BO Bceenennoit. OTKpbITHS B PU3UKE — OCHOBA MPO-
rpecca B TEXHHKE U TEXHOJIOTHH MPOU3BOICTBA.

[IpakTrueckue 3aHATUSA

31 -34,
Y¥1-V13

Tema 2. Mexanuka

Coneprxkanue yueOHOro Marepuaia

Jlexmus

1. Knuemarnka. Mexaunuyeckoe nBrkenne. Crucrema
oTcuera. TpaeKTopus IBIKECHUS.

[Iytse. Ilepemenienue. PaBHOMEpHOE MPSIMOJIIMHEHHOE
nerxerne. CkopocTs. OTHOCHUTENFHOCTh MEXaHHYe-
CKOT'O JBMXECHHUS. 3aKOH CIIOKEHHsS ckopocTeil. I'pa-
¢ukn newxeHus. CpenHss CKOPOCTh NMPH HEPABHO-
MEpHOM JBW)KEHMH. MrHOBEHHasi CKOpOCTh. PaBHO-
YCKOPEHHOE NPSMOIMHENHOE IBUKEHUE. Y CKOPEHUE.
CrobOomHoe mameHue Tel. KpHBONMMHEHHOE IBHXe-

31 -34,
Y1-V13




HUe. YTI0oBas CKOpOCThb. PaBHOMEpHOE NBIDKECHHUE T10
OKpy>kHOCTH. LleHTpocTpeMuUuTENbHOE YCKOPEHUE.
Jwmaamuka. Macca u cuna. Bzaumopeiictsue ten. 3a-
KOHBI TuHaMHUKHU. CHIIBI B TIPUPOJIC.

CrocoObl m3Mepenus cwil. WMHepuuanbHas cucrema
oTcuera. 3aKOH BceMUpHoro Ttarotenus. Heseco-
MOCTb.

2.3aKkoHBI COXpaHEHUs B MexaHuke. Mmmysnsc Tena.
3aKOH COXpaHEHHUS UMITYJIbCA.

PeaktuBHOE gBMXKeHMEe. Mexanmueckas pabora.
MortHocTh. PaboTa CHIIBI TATOTCHHS, CHJIBI YIIPYTO-
CTU U Ccuibl TpeHus. Mexanudeckas sHeprus. Kune-
TUYECKasl SHEPTHUSL.

Kunerndeckast sHeprus u pabota. [loTeHumanbHas
SHEPrUs B IPABUTAIIIOHHOM IIOJIE.

[loTeHnmanbHas SHEPTHsl YIPYTo AepOPMUPOBAHHOTO
Telma. 3aKOH COXPAaHCHHS TIOJHOW MeXaHWIeCKOM
SHEPTHH.

HemoHcTpauuu

OTHOCHUTENEHOCTh MEXaHIUYECKOTO IBFDKCHUS.

Bunpr MexaHUUeCKOTO JBUKCHUSI.

HNueptHOCTH TEII.

3aBUCUMOCTH YCKOPEHHS Tella OT €r0 MAaCChI U CHUIBI,
JIEUCTBYIOLIEH Ha TETO.

PaBeHCTBO M IPOTUBOIONOKHOCTD HAIIPABIECHUS CHII
JIEUCTBUSA U POTUBOJIECHCTBUSL.

HepecomocTs.

PeaxkTuBHOE NBUKEHUE, MOJIETH PAKETHI.

V3MeHeHue YHepTruH PU COBEPIIICHUH PaOOTHI.

[TpakTuyeckue 3aHATUS

1. MccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT Mac- 5
CBI TeJIa.
CopneprxaHue yueOHOro Marepuaia 10
Tema 3. OCHOBBI MOJIEKYJISIPHOM Jlexrn y311 - 341,3
¢usnKH 1 TEpMOMHAMAIKH 1. MonekynsipHast ¢pusvka. ATOMUCTUYECKAS TEOPUs 5 -

CcTpoeHMsl BelecTBa. HaOJrofeHUs W OMbBITHI, MOJ-




TBEP)KJAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOEHHE Be-
mecTtBa. Maccel M pa3mepbl Mojekyd. TemmoBoe
JIBIKCHWE YacTHUI[ BEIIeCTBA. bpOyHOBCKOe IBHXKe-
Hue. Mneanbubiid raz. TemnepaTypa Kak mMepa cpef-
HEU KUHETUYECKOM HHEPruu 4acTull. YpPaBHEHUE CO-
CTOSIHUSL WealbHOTO ra3a. M3omporeccsl U ux rpa-
¢ukn. OOBsCHEHNE arperaTHBIX COCTOSHHM BEIeCTBa
1 (a30BBIX MEPEXOJ0B MEKAY HUMU Ha OCHOBE aTOM-
HO-MOJIEKYJISIPHBIX [IPEACTABICHUN.

CBs3pb MEXKIY HABJICHHEM W CPEIHEH KHHETHYECKOM
SHepruei Mosiekyn raza. Pabora raza. Mozensb xuju-
kKocT. [loBepXHOCTHOE HATs)KEHHE U CMadMBaHUE.
Kpucrannmuueckue u amopdusie Bemecta. Kuakue
KpPHUCTaILIBL.

2.Tepmoaunamuka. BuyTpennsisi sHeprusi. Pabora u
TEIUIO0Ta4a Kak CIocoObl M3MEHEHWs BHYTpPEHHEH
sHepruu. [lepBbiii 1 BTOpOH 3aKOHBI TEPMOAMHAMUKH.
[punruner geiicteus TerioBbix MarmuH. KITJ tem-
JIOBBIX JBUrateneil. TemnoBble MallluHbBL U UX MpPUMeE-
HeHHe. OKOJOTHYECKHe MpPOOJIEeMBl, CBSI3aHHBIE C
MPUMEHEHUEM TETUIOBBIX MAIIWH U MPoOJIeMBbl SHEp-
rocOepeKeHusI.

JleMoHCTpaiu

JIBm>keHre OpOYHOBCKUX YaCTHII.

Huddysus.

SIBIeHNS TOBEPXHOCTHOTO HATSHKEHHSI I CMAYHBAHMS.
Kpucramiel, amopdHble BelIecTBa, XKHIKOKPUCTAJ-
JIMYECKHE Tena.

W3MeHeHne BHYTpEHHEH SHEPruM Tell NMPH COBEpILE-
HUHU PaOOTHL

[IpakTuyeckue 3aHATUS

1. ArperaTHble COCTOSHUS BEISCTBA 5
Copneprxanue yaeOHOro Marepuaia 10
Tema 4. OCHOBBI PJIEKTPOIUHAMU- Tlexmus 31 -34,
Kn 1.OnexTpocratika. BzammozneWcTBhe — 3apsKEHHBIX 5 Yi-¥y13

Tel. DIEKTPUICCKUH 3aps. 3aKOH COXpaHEHHS DIICK-




Tpudeckoro 3apsiia. 3akon Kymona. Dnexrpocratu-
94ecKoe T0JIe, €T0 OCHOBHBIE XapaKTEPUCTHKHU U CBSI3b
MEXIy HUMHU. [IpOBOIHUKHN U H30JSTOPHI B JIEKTPO-
CTaTHYECKOM TI0JI€. DIEeKTPUIEcKas eMKOCTh KOHACH-
caTopa. DHeprus 3JIeKTPOCTaTHYECKOTO MOJIS.
[HocTosiHubIN TOK. [1OCTOSIHHBIA 3EKTPUUYECKUI TOK.
Cuna ToKa, HampsHKEHHE, DIEKTPUYECKOE COMPOTHB-
nenue. 3axkoH Oma 11 y4acTKa LEMy U MOJTHOU dJIeK-
TPUUECKOH LIeTH.

PaboTra 1 MOITHOCTh MOCTOSHHOrO TOKa. 3aKoH J[>ko-
yns—Jlenna. TemioBoe NEHCTBHE 3IIEKTPUYECKOTO
TOKa. DJIEKTPUUECKUI TOK B PA3INYHBIX Cpeaax.
MarnutHoe noje. MarHuTHOE T0JIe ¥ €T0 OCHOBHBIE
XapakTEepUCTUKHU. JlelcTBME MarHUTHOIO TMOJS Ha
MIPOBOJIHUK C TOKOM. 3aKOH Amrmepa. DJIeKTpoJBUTa-
tens. Cuna Jlopenua.

SIBIeHUE AIEKTPOMAarHUTHOW WHAYKITUH. 3aKOH dJIeK-
TpoMarHuTHOW uHAykIuH. [IpaBuno Jlenma. Camo-
UHAYKIUA. WHAYKTUBHOCTB. ODHEPrusi MarHUTHOTO
HOJIA.

2.JleMOHCTpaIiu

OnexTpuzanus Te.

B3anmopeiicTBue 3apspKEHHBIX Tedl.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsIT Opcrena.

B3aumopaeiicTBre IpOBOJHUKOB C TOKOM.

JlelicTBME MarHUTHOTO TIOJIsI HA TPOBOJAHUK C TOKOM.
PaGota snextpoaBurarens.

SIBreHne 37eKTPOMarHUTHON MHAYKIUH.

[TpakTuyeckue 3aHATUS

1. COopka 3neKTpUYECKOl LIeTH U U3MEPEHHE CUIIBI 5
TOKa ¥ HAIPsDKCHUS Ha €€ Pa3TUNIHBIX YIaCTKaX.
ConeprxaHre yaeOHOT0 MaTeprana: 10
Tema 5. Konebanus 1 BOIHBI Jlexumu 31,32,33,35,V1,V2, V7, V8
1.Mexannyeckrue KoyneOaHus U BOJHBL. CBOOOIHBIC 5

KoJieOaHus. HepI/IO,Z[, JacToTa U aMILJIUTyada KoJeba-




Huil. [apmonnueckue konebanus. MaTeMaTHyecKuid
U TpYXUHHBIA MasaTHUKU. [IpeBpamneHue sHeprum
IIPY TAPMOHUYECKUX KOJICOAHMIX.

MexaHu4ecKkne BOJTHBI M UX BHUIBL. 3BYKOBBIE BOJHBI.
VY bpTpa3ByKOBBIE BOJHBL. YJIBTpPa3ByK U €r0 HCIIOJb-
30BaHME B MEIULIMHE U TEXHHKE.

DneKTpoMarHuTHeIE KoeOaHus M BoJHBL CBOOOI-
HBIE 3JICKTPOMarHUTHbIC KOJIeOaHHS.

KonebartensHblit koHTYp. @opmyna Tomcona. Beiny-
KIICHHbIC IEKTPOMArHUTHBIE KojeOaHus. ['apmoHu-
YeCcKHe dJIEKTPOMAarHUTHBIE KOJeOaHus. DJIeKTphye-
cKkuil pe3oHaHc. [lepeMeHHBIN TOk. DiekTporeHepa-
top. Ilomydyenue u mepemaya snextposnepruu. Ilpo-
O5eMbI SHEProcOepeKeHUSI.

ONEeKTpOMarHuTHOE Moje. DJIEKTPOMarHuTHbIE BOJI-
Hbl. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH. IIpuHUIMIBL
panuocBsi3u U TeneBuieHUs. lcronp3oBaHue 3J€K-
TPOMAarHUTHBIX BOJIH Pa3lIMYHOIO JUara3oHa B TeX-
HUYECKHX CPEJCTBaX CBS3U, MEIULMHE, NMPU U3yde-
HUU CBOMCTB BEILECTBA.

2.CBeToBbIe BOJHBL. Pa3BuTHE nMpeacTaBieHuit o mpu-
poJie cBeTa. 3aKOHbBI OTPAKEHUS U MPETIOMIICHHUS CBe-
ta. MaTepdepentus ceera. Judpakums ceera. u-
¢dbpaknunonHas pemetka. [lomspusamus cera. [luc-
nepcus cBeta. JInnzel. @opmyna ToHKOM JauH3BL. Or1-
THUYECKHE TPUOOPEI.

JemoHcTpannn

Konebanust MmareMaTn4eckoro M Mpy>KHHHOTO MasT-
HHKOB.

Pabota anexrporeneparopa.

N3znyuenue u mpreM 31eKTPOMAarHUTHBIX BOJIH.
Pagnocssi3s.

Pasnosxenne Genoro cBera B CIEKTP.

Wntepdepenus u audpakuus cBera.

OTpakeHHe U MPEJIOMIICHUE CBETA.
Onrudyeckue pruOOpPLI.




[pakTrueckue 3aHATUSL

1. N3yuenune kosrebaHUT MaTeMaTHYECKOTO MasTHH-
Ka.

Uzyuenue naTephepeHnnu u Audpakiiug cBeTa.

Tema 6. DreMeHTBI KBAHTOBOM (H-
3UKH

Coneprxkanue yueOHOT0 MaTepuaa:

Jlexmus

1.KBanTOBBIE CBOMCTBa CBeTa. PaBHOBECHOE TEILIO-
Boe m3nmyudeHue. Kpanrosas runoresa [lnanka. doto-
anekTpudeckuit d3hdekT. YpaBHeHHEe DUHINTEHHA TS
BHemHero Qotoaddekra. dotoH. [laBneHue cpera.
Jyanu3m CBOMCTB CBETA.

®u3uka atroma. Monenu ctpoeHus aroma. OnbiT Pe-
3epdopnaa. Iloctynarer bopa. OObsicHeHne NHHEHYa-
TOTO CHEKTpa BOJOPOJa Ha OCHOBE KBAaHTOBBIX IO-
crynaroB bopa. [lornomenne u wucmyckanue cBeTa
aromoM. KBanTtoBas sHeprus. Ilpuniun aedcTBus u
WCIIONIb30BaHUE Ja3epa. 2.0nTudecKkas CIEeKTPOCKO-
MUsl KaK METOJ] M3YUYCHHS COCTaBa BEIICCTBA.

®u3nka aTOMHOTO SApa W DIIEMEHTAPHBIX YaCTHIL.
CocraB u cTpoeHHE aTOMHOTO siapa. CBOWCTBa saep-
HbIX CHIJI. 3HCpI‘I/IH CBA3U U [[e(i)eKT MacCCbl aTOMHOT'O
sanpa. PagroakTuBHOCTE. BUABI painOakTHBHBIX IIpe-
BpamieHnii. 3aKoH paauoakTHBHOTO pacmama. CBoi-
CTBa MOHM3UPYIOIIUX SIECPHBIX U3nyueHuil. Pangnoak-
TUBHBIC U3ITyYeHUS W WX BO3JIEHCTBHUE Ha KHUBBIE Op-
raHu3Mbl. SInepHbie peakiuu. SnepHas sHEpreTHka.
DneMeHTapHbIC YaCTHIIHI.

®dyHIaMEeHTaTbHBIC B3aUMOICHCTBUYSL.

HemoHcTpauuu

DotodddexT.

DOTO3JIEMEHT.

N3nydenue nasepa.

JIvHeuaTbie CIEKTPhI pa3IMYHbIX BEIIECTB.

CUeTUYrK NOHM3UPYIOIIUX U3ITyUSHHH.

[IpakTryeckue 3aHATUS
1./lyanm3m cBOWCTB cBeTa.

3134,
Y1-V13




Tema 7. Beesiennas 1 eé spomorus | COACPXKaHUE yueOHOro MaTepuaa: 4
Jlexuuu
1.Ctpoenne u pazsutue Bcenennoit. Kocmomorus.
3Be3npl. TepMmosimepHblii cuHTe3. Monens pacuiu-
pstoielica Beenennoil.
2. ITpoucxoxnenne ConHeuyHoW cuctembl. I[Iporo- 2 3134,
CONTHIIE W TMpOTOIJIaHEeTHhIE obsaka. OOpa3oBaHuE Y1-V13
rianet. [IpoGnema cyliecTBOBaHUS BHE3EMHBIX IHU-
BIUIA3ALIUHA.
CoBpeMeHHas pu3udeckas KapTuHa MUpA.
[IpakTryeckue 3aHATUS
1.HebGecHrple Tena 2

TTpoMeskyTouHas aTTecTals ITo UTOraM M3y4EHHs THCLUTLTHHDL: muddepeHupo- 5

BaHHBIN (KOMIUJICKCHBII) 3a4eT
Uroro: 78

2.4. TeMmaTH4YeCKHUIl IJIAH U COJIePKAHNE TUCHUIINHBI 1JI 3209HOI ()OpMBbI 00yUeHUs!

HaumeHoBaHue pa3zienoB U TeM Conepxanue yueOHOTO MaTepHrana u Gpop- O0bem yacoB 3HaHUs U yMeHUsI, POPMHUPOBAHUIO

MBI OpTaHH3aIHH A TeILHOCTH 00yJaro- KOTOPBIX CIIOCOOCTBYET 3IEMEHT
X CA MIPOTPAMMBI
1 2 3 4
Tema 1. BBenenue Copneprkanue y4eOHOr0 MaTepuana 4 31 - 34,
Y1-V13
Jlexyn 2
1.®Ou3znka — QyHAaMEHTaNnbHas HayKa o

npupone. EcCTeCTBEHHO-HAY4HBI  METOJ
MIO3HAHMsI, €r0 BO3MOXXHOCTH W T'PaHUIIBI

NPUMEHUMOCTH.

OKCIepUMEHT U TEOpHsl B MpoLEecce MO3Ha-
HUS Tpupoabl. MojenupoBaHue Qu3mnye-

CKUX fABJIEHUMH M mpoueccoB. EcTtecTBeHHO-




Hay4yHas KapTHHAa MUpa U €€ BAKHEHIINE
COCTaBIISIOIINE.
2.EAMHCTBO 3aKOHOB MIPUPOJIBI U COCTaBa
BeniecTBa Bo Beenennoit. OTkpoIThs B (u-
3MKE — OCHOBA Iporpecca B TEXHUKE U
TEXHOJIOT'MH POU3BOJICTBA.

IIpakTuueckue 3aHATUA

CamocrositensHas pabora

Tema 2. Mexanuka

Coneprxkanne yaeOHOT0 MaTepraia

Jlexmus

1.Kunematuka. MexaHudeckoe IBIDKEHHE.
Cucrema otcueta. TpaeKkTopus IBUKEHHUSL.
ITyte. IlepememeHue. PaBHOMepHOE mpsi-
MonuHeHoe aBuxeHue. CkopocTs. OTHO-
CUTEIBHOCTh MEXaHWYECKOTO  IBIDKEHHS.
3akoH cnoxeHus ckopocreil. ['padukn
nBKkeHus. CpenHsisi CKOPOCTh NMPU HEpaB-
HOMEpPHOM [IBMKCHHHA. MTHOBEHHAst CKO-
pocTb. PaBHOyCKOpeHHOE MNpAMOJIHHENHOE
nBrkeHne. Yckopenue. CBoOomHoe maje-
Hue Tei. KpuBosinHeitHoe JBU)KEHHE. YTJI0-
Bas CKOpOCTb. PaBHOMEpHOE JABI)KEHHUE IO
OKpYXHOCTH. LIeHTpoCTpeMHUuTEeNbHOE YCKO-
peHue.

Hunamuka. Macca u cuna. Bzaumozaeiicteue
Ten. 3akoHbI AMHAMUKA. CHITBI B IPUPOJIE.
Crioco6b1 m3MepeHus cui. MHeprmambHas
cUCTeMa OTcyeTa. 3aKOH BCEMUPHOTO TSTrO-
tenus. HeBecomocTs.

2.3aKkOHBI COXpaHEHHS B MexaHukKe. UM-
ITyJILC TeJa. 3aKOH COXPAaHCHHS UMITYJIbCA.
PeaktuBHOE nBMXeHHE. MexaHU4ecKkas pa-
06ota. MomHOCTE. PaboTa CHJIBI TATOTEHUS,
CUJIbl YIIPYTOCTH U CHJIbI TpeHus. MexaHu-

31 - 34,
Y-V 13




yeckas dHeprusa. Kunetnueckast SHEpPTUs.
Kunernueckas sHeprust u pabora. [loten-
[MaJIbHAs SHEPTUA B TPAaBUTAIMOHHOM IIOJIE.
[NoTeHnmanbHas 3HEPrus ynpyro aehopmu-
POBaHHOTO TeJa. 3aKOH COXPaHEHUS MMOTHOU
MEXaHUYECKOUN SHEPIUH.

JemoHcTpanuu

OTHOCUTEIIBHOCTh MEXaHHYECKOI'O JBHIKC-
HUSL.

Buas MEXaHHYECKOTO IBIKEHMUS.
HNuepTHOCTS TE.

3aBUCHUMOCTb YCKOPEHHS TeJla OT €r0 MacChl
Y CWJIBL, ICUCTBYIOIIEH Ha TEIO.

PaBeHCTBO M MPOTUBOIONOKHOCTD HaIlpaB-
JICHUSI CWJ1 IEUCTBUA U IPOTUBOACHCTBHUS.
HesecoMocTs.

PeakTuBHOE nBUXKEHUE, MOAECIH PAKETHI.
M3MeHeHue 3HEPTUM MpPU COBEPILICHUU pa-
OOTEL

IIpakTuyeckue 3aHsATUA
1. UccnenoBanue 3aBUCUMOCTH CHJIBI Tpe-
HHUS OT MaccChl Tena.

CamocTtosiTensHas paborta

Tema 3. OCHOBBI MONIEKYTISIPHON (DUBHKHU 1
TEPMOIMHAMUKHU

Copepikanue yueOHOro MaTepraia

14

Jlexmun

IIpakTuyeckue 3aHATUA
1. ArperatHbie COCTOSIHUS BEIIECTBA

31-34,
V1-V13

CamocrosiTenpHas pabora:

1.MonekynsapHas ¢pu3uka. ATOMUCTHUECKAsS
Teopus cTpoeHus Bemecrsa. Habmonenus u
OTIBITHI, [IOATBEPIKJAIOIINE aTOMHO-
MOJIEKYJISIDHOE CTpPOEHHE BelecTBa. Macchl
U pa3Mepbl MOJIEKyJd. TemaoBoe IBHKECHUE
YJacTHIl BenecTBa. bpoyHOBCKOE IBIKEHHE.

14




Npeanbubiii raz. Temmeparypa Kak Mepa
CpeqHE KHHETWYECKOM OJHEpPIUU YacTHIl.
VYpaBHEHHE COCTOSHHS WACAIbHOIO rasa.
Uzonponiecest n ux rpadukn. OObsicHeHHE
arperaTHBIX COCTOSIHMM BemlecTBa M (a3o-
BBIX IIEPEXOJOB MEXIy HHMH Ha OCHOBE
ATOMHO-MOJIEKYJIAPHBIX MTPEICTaBICHUH.
CBsi3p MEXy JaBJIGHUEM U CpelHell KuHe-
TUYECKOW 3Heprueil monekyn rasza. Pabota
raza. Mojenb kujakoctd. [loBepXxHOCTHOE
HaTsDKeHHe W cMauuBaHue. Kpucraminge-
ckue u amop¢Hble BemecTBa. JKuakue Kpu-
CTaJLIBL

2. TepmogmHaMuka. BHyTpeHHSS OSHeprus.
PaboTa u TemnooTnava Kak criocoObl M3Me-
HEHUA BHYTpeHHeW osHepruu. IlepBeii u
BTOpPOH 3aKOHBI T€pMOAUHAMUKHU. [IpuHIIK-
MBI IeWCTBUS TeruioBeiX mamuH. KIIJ] tem-
JIOBBIX JBuUrareneid. TernoBble MallMHBI U
WX TIpUMEHEHHE. DKOJOTHYECKHE Mpooire-
MBI, CBA3aHHbIE C MPUMEHEHHEM TEIUIOBBIX
MAIlWH 1 TPOOIEeMBI YHEPTrOCOEPEIKEHHUS.
HemoHcTpanuu

JBrKeHrne OpOYHOBCKUX YACTHII.
Hudpdysus.

SIBNEeHUsT TIOBEPXHOCTHOTO HATSHKEHHA W
CMaYUBaHMUSI.

Kpucramiel, amopdHble BeliecTBa, XUA-
KOKPUCTAJUIMYECKHUE TENA.

N3meHeHne BHYTpEHHEH SHEPruu Tell NpU
COBEpLICHUH PabOTHL

Tema 4. OCHOBBI NIEKTPOTUHAMUKHI

Coneprxanue yueOHOTO MaTepHaia

14

Jlexmus

IIpakTuyeckue 3aHATUA
1. COopka 2IEKTPUUYECKON IEeTH U h3Mepe-

31 -34,
Y-V 13




HUC CHJIBI TOKa W HAIIPSAIKCHUA Ha €€ pas-
JIMYHBIX Y4acCTKax.

CamocrosiTenpHast pabora:
1.OnexTpoctatuka. B3aumoneiictBue 3aps-
JKEHHBIX TeJ. DJICKTPHUCCKHUHA 3apsia. 3aKoH
COXpPaHEHUs dJIEKTPUYECKOro 3apsiia. 3aKoH
Kynona. Onekrpoctarnueckoe moje, €ro
OCHOBHBIE XapaKTEPUCTHKU U CBS3b MEXIY
HuMH. [IpOBOAHUMKHM M W30JSATOPHI B DIIEK-
TPOCTAaTHUECKOM I10JIe. DJIEKTPUUECcKas eM-
KOCTh KOHJIEHCATOpa. DHEPTUsl 3JIEKTPOCTa-
TUYECKOTO MOJIS.

ITocTostnubIil TOK. ITOCTOSIHHBIN 31€KTpUYE-
ckuil Tok. Cuila TOKa, HamlpsyKEHHE, dIEK-
TpUYECKOE COMpOTHBIeHHe. 3akoH Oma s
y4acTKa LeNu M IIOJHOH AIIEKTPHUUYECKOH
LIeTH.

PaGora u MOIIHOCTH TOCTOSIHHOTO TOKA.
3akon JIxoyns—Jlenmna. TemroBoe meict-
BH€ DJIEKTPUUECKOTO TOKa. DJIEKTPHUUECKUN
TOK B pa3JIM4HBIX Cpeaax.

MaruutHOE mone. MarHuTHOEe IOJE W €ro
OCHOBHBIE XapaKTepucTUKu. [lelicTBue mar-
HUTHOTO TIOJsl HA MPOBOJHMK C TOKOM. 3a-
KOH Amrepa. Dnekrpoasurarens. Cuna Jlo-
peHna.

SIBiieHME  DJIEKTPOMAarHUTHOM MHAYKLHUH.
3aKoH 3JIEKTPOMarHuTHOW MHIyKiuH. Ilpa-
Bwio Jlenma. Camomuaykiusa. WHIyKTHB-
HOCTb. DHEPTHUSI MATHUTHOTO TTOJISL.
2.JleMoHCTpauu

DNeKTpU3aIus TEIl.

B3anMopeiicTBue 3apsKEHHBIX TEIN.
HarpeBanue npoBOJHUKOB ¢ TOKOM.

OmneIT Opcrena.

BzaumoeiicTBrue MPOBOJHUKOB C TOKOM.

14




JelicTBuE MarHUTHOTO MOJISl HA TPOBOAHUK
C TOKOM.

PaboTa anexTpoaBuraTers.

SIBrIeHME DIEKTPOMArHUTHON MHTYKIIUH.

Tema 5. Kosiebauus 1 BOITHBI

Cogeprkanue y4eOHOTro MaTepuaa:

14

Jlexmmn

IIpakTuyeckue 3aHATHA

1. Nzydenne xojeGaHUi MaTeMaTHYECKOTO
MasTHUKA.

Wzydenne uHTEphEpEeHITUN U IUPpPaKIUN
CBETa.

31- 34,
V-V 13

CamocTosTenbHas pabora:
1.Mexanudyeckue KoneOaHWs W BOJIHBL
CroOomanbie konebanus. [leprox, yactora u
amIuTyna konebanuii. ['apMoHMYeckue
Kosebanus. MaTteMaTHyecKMid W TPY>KUH-
HBI MasTHUKH. [IpeBparenne sHepruu npu
TapMOHHUYCCKUX KoneOaHusIX.
MexaHndeckue BOJIHBI U HMX BH/IBI. 3ByKO-
BBIE BOJHBL.  YJIBTPAa3BYKOBHIE  BOJIHBI.
YpTpa3ByK W €ro UCIOIb30BAHUE B MEIH-
IIUHE U TCXHUKCEC.

ONEKTPOMAarHUTHBIE KOJICOAHUS W BOJHBIL.
CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.
KonebatenbHbiii koHTYp. ®opmyna Tomco-
Ha. BI)IHy)KIleHHI:IG DJICKTPOMAIrHUTHBIC KO-
nebanus. ['apMOHWYECKHE 3JIeKTPOMarHuT-
HBIE KoJeOaHUs. DIEKTPUUSCKHA PEe30HAHC.
ITepemennsiit Tok. Dnekrporenepatop. Ilo-
JydyeHUe W IMepejada JIEKTPOIHEPTHH.
[Ipobnemsr SHEPTOCOECpEKEHHUS.
ONeKTpOMarHuTHOE ToJjie. DJIeKTPOMAarHuT-
Hble BONHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJH. [IpWHIMIIBI pagrioCBs3H W TENEBUAC-
Hus. lcnosnp3oBaHHME 3IEKTPOMAarHUTHBIX

14




BOJIH pa3jMYHOrO [Wana3oHa B TeXHUYe-
CKHX CpPEJICTBAaX CBA3M, MEIUIUHE, IPU U3Y-
YEHHWH CBOMCTB BELIECTBA.

2.CBeToBEIC BOJIHEL. Pa3Butme mpeacrasiie-
HUH 0 MPHUPOJE CBETA. 3aKOHBI OTPAXKECHUS U
npenomiieHus csera. MuTtepdepennus cae-
ta. Judpakmus ceera. Judpakimonnas
pemerka. [lomspuzanus csera. Jlucnepcus
cBeta. JIuH3pl. dopMmyna TOHKOM JIHMH3BI.
OnTudeckre mpuOopPHL.

JemoHcTpanuu

Konebanust MaTeMaTHUECKOTO U IPYKUHHO-
IO MasATHHUKOB.

Pabota snexrporeneparopa.

Wsnyuenne u mpueM 3I€KTPOMAarHUTHBIX
BOJIH.

Paguocssss.

Paznoxenue 6enoro cBera B CIIEKTP.
Wutepdepennns u audpakuus cBeTa.
OtpaxeHne u NpeIoMIICHUE CBETA.
Onrtuyeckue npudopHI.

Tema 6. D1eMeHTBI KBAHTOBOW (PH3HKH

ConepikaHue yueOHOro MaTepraa: 14 31 - 34,
Yi-VY 13

Jlexius -

[IpakTrueckne 3aHATUSL -

1.Jlyanusm CBOMCTB cBeTa.

CamocrosiTenbHas pabora: 14

1.KBaHTOBBIE CBOMCTBA cBeTa. PaBHOBECHOE
TEIIOBOE M3NTyueHHe. KBaHTOBasi rumoresa
[Mnanka. ®otosnekrpuueckuii 3¢ deKT.
YpaBHeHne DHHIITEHHA 171 BHEIIHETO (o-
Toodexra. Poron. [lasnenue cpera. [lya-
JIU3M CBOWCTB CBETA.

®uzuka atomMa. Mopaenu CTpPOEHHS aToMa.
OnsiT Pesepdopna. Iocrynatel bopa. O0b-
SICHEHWE TMHEWYaToro CIIeKTpa BOAOPOAa Ha




OCHOBE KBaHTOBBIX moctyinatoB bopa. Ilo-
[JIONICHUE M HCIyCKaHHWE CBETa aTOMOM.
KBanrtoBas sHeprusi. [lpunuun nelcTBus u
WCIIONIb30BaHuEe  Jlazepa.  2.0mTudeckas
CIIEKTPOCKOIHMS KaK METOJ U3YUYCHHUS COCTa-
Ba BEILIECTBA.

®dusnka aTOMHOTO s/pa W DIEMEHTaPHBIX
gacTtuil. CocTaB U CTpOEHHUE aTOMHOTO SApa.
CBoJCTBa SIAEPHBIX CHII. DHEPIHs CBSI3U U
nedeKT Macchl aToMHOTO siapa. Pammoak-
THBHOCTh. BUIBI pannoOaKkTUBHBIX IpeBpa-
meHui. 3akoH paJuOaKTUBHOIO pacmaja.
CBolicTBa MOHUBHPYIOUIUX SIAEPHBIX H3ILY-
yeHU. PaJuOakTUBHbIE HU3IY4YEHUS U HX
BO3JEHCTBHE Ha >KUBBIE OpraHuU3Mbl. SAnep-
HbIE peakuuu. SnepHas sHEpreTuka. Jie-
MEHTapHbIE YaCTULIBL.

@yHAaMEHTAIbHBIE B3aUMOJICUCTBUS.
JleMoHCcTpanuun

®DotodddexT.

DOTO3IEMEHT.

N3nyyenue nasepa.

JIuHeituaTbie CIEKTPBI Pa3TUYHBIX BEUIECTB.
CueT4ynK HOHU3UPYIOIIUX U3TYUCHUH.

Tema 7. BcenenHas U €€ 3BOJIIOLAS

Coneprkanue yueOHOro MaTepuaa; 14 31 34,
YiI-VYV13

Jlexuu -

IIpakTruueckue 3aHsATHA -

1.HeGecHrie Tema

CamocrosiTenbHas padora: 14

1.Ctpoenne u passutue Bcemennoil. Koc-
MOJIOTHS. 3Be3Abl. TepMOsSIEpHBIN CHUHTES.
Mopens pacmupstoieiics BeeneHHoM.

2.Ilpoucxoxneane CONHEYHOW CHCTEMBL.
[IpoToconHIle W MPOTOIJIAHETHBIE O0JIaKa.
Oo6pazoBanue 1raner. IlpoGnema cymiect-




BOBaHUS BHE3EMHBIX ITHBHJIM3AIINH.
CoBpeMeHHas (pu3nUecKas KapTHHaA MUPA.

HpOMC)KyTO‘{HaSI arTecranus

ITo wrToraM w3y4eHWs NUCIHIUIAHBL aUQ-
(hepeHITMPOBAHHBIH (KOMIUICKCHBIH ) 3a4eT

Hroro:

78




3. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBI IMCIHUTIJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY
olecre4yeHn 1o

Peanmuzanus nporpammsl auctuiuinibel «OY [1.06 duznkay» npeanonaraet Haaudue
B MpOoQeCCHOHAIILHON 00pa30BaTelIbHON OpraHu3alliy, peaausyroieid oopa3oBa-
TEIBHYI0 MPOTPAMMy CpeIHero ooOmero o0pa3oBaHHs B Mpeeiax OCBOCHHUS
OIIOII CIIO na 6a3e OCHOBHOTO 00IIEro OoOpa3oBaHUs, y4eOHBIX KaOMHETOB, B
KOTOPBIX MMEETCSI BO3MOXKHOCTh 00ECTICUNTh CBOOOIHBIN JHOCTyN B MHTEpHET BO
BpeMs y9eOHOTO 3aHSTHS U B TICPHUOJ] BHEYUYCOHOM NESITEITHLHOCTH O0YJIarOIITIXCS.

[Tomenienne KaOMHETOB JOKHO YAOBIETBOPATH TpeOoBaHuAM CaHUTapHO-
snuaeMuosiornaeckux npabmwi U HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u ObITH
OCHAIIICHO THIOBBIM 000PYI0BAaHWEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSX, B
TOM YHUCJIE CIEHUAIM3UPOBAHHON y4eOHOW MeOenblo M CpelcTBaMU OOydYEHMS,
JOCTAaTOYHBIMU [IJIs1 BBIMOJHEHUS TpeOOBaHMUI K YPOBHIO MOATOTOBKM OOydYaro-
HIUXCSI.

B xaOuHeTrax JOKHO OBITH MYJIBTUMEIUIHOE 000pYAOBaHHE, TOCPEICTBOM
KOTOPOTO YYaCTHUKH O0Opa30BaTENBHOrO MPOIEcCa MOTYT MPOCMATPHUBATh BU3Y-
aTbHYI0 MHGOPMAIINIO TI0 €CTECTBO3HAHHUIO, CO3/1aBaTh MPE3CHTAIIUHU, BUEOMAaTE-
pHUabl, UHBIE TOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO0 U MaTepPHATbHO-TEXHUUECKOTO obecreye-
HUS TIPOTPAMMBI TUCITUTIINHBI « DU3HUKaY BXOISAT:

® MHOTO()YHKITMOHAIbHBIN KOMIUICKC TIPEIO1aBaTeIs;

® HarjIsAHbIe TOCOOUS (KOMIUIEKTHl YYEOHBIX TaOIMII, MJIaKaTOB, MOJEIH
00BEKTOB, MOPTPETHI BHIJAIOIINUXCS YUCHBIX U . );

* uH(OPMAILIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

® SKpPaHHO-3BYKOBBIE MTOCOOUS;

® KOMIUIEKT JJIEKTPOCHAOKEHUST KAOMHETOB;

® TEXHUYECKHE CPE/ICTBA OOYUCHUS;

® JIEMOHCTpPAIIMOHHOE O00Opy/I0BaHHE (OOIIEro Ha3HAYCHUS M TeMaTUye-
CKHe Ha0OopBbl);

* nabopaTopHoe 0060opyaoBaHuE (OOIIEro Ha3HAYEHUS U TEMAaTHYECKUE Ha-
OOpBI, B TOM YHUCJE JUIsl TOCTAHOBKU JIEMOHCTPAIMOHHOTO U YYEHUYECKOTO dKCIIe-
PUMEHTA, PEaKTUBHI);

® CTaTUYecKHe, NUHAMHYECKHE, JEMOHCTPAIMOHHBIE M PAa3gaTOYHBIE MO-
JIeJIH, BKJTIOYasi HATypajbHbIE OOBEKTHI;

® BCIIOMOTaTelIbHOE 000PY/I0BAHUE.

TexHuyeckue cpeacTra 00yueHUs: HOyTOYK, Ha KOTOPOM YCTaHOBJIEHO IMPO-
rpamMHoe obecnieuenue MS Office: Word, Excel, Power Point; mynstumeauiinoe
obopyaoBanue (IPOEKTOP, FKpaH); UHGOOPMAIIMOHHBIA CTEH]; KOMIUIEKT HarJsiI-
HBIX OCOOUH.



3.2. UndopMmannoHHoe odecriedeHue 00yueHus
3.2.1. OcHOBHbIE HCTOYHUKH

1. KacesroB, B. . ®usuka. 10-i knacc. ba3oBsiif ypoBeHs : yueOnuk / B. A.
Kacpsanos. - 11-e u3a., crepeorunnoe - Mocksa : U3natensctBo "lIpocsemnienue”,
2022. - 304 c. - ISBN 978-5-09-101629-1. - Tekcrt : snexktpoHHbId. - URL:
https://znanium.com/catalog/product/2089978. — Pexxum qocTymna: mo noarnucke.

2. KacesnoB, B. A. ®uszuka. 11- i1 kinacc. ba3oBelil ypoBeHb : yueOHUK / B.
A. Kacpsnos. - 10-e u3g., crepeorunnnoe - Mocksa : M3narensctBo "[Ipocseie-
Hue", 2022. - 296 c. - ISBN 978-5-09-101630-7. - Tekct : snektponHsIii. - URL:
https://znanium.com/catalog/product/2089979. — Pesxxum qocTyna: mo moJmuckKe.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. Mycun, 1O. P. ®usuka: 31€KTpUYECTBO U MATrHETU3M : y4yeOHOe MOo-
cobue mis cpenHero mpodeccuonanbHoro oopaszosanusi / 0. P. Mycun. — 2-¢
u3., uctp. u aomn. — Mocksa : U3gatensctBo HOpaiit, 2024. — 261 ¢. — (IIpo-
dbeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-03005-1. — TekcT : smek-

TpoHHbld //  O6pazoBarenbHass miatdpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode /539058

2. Mycun, 10. P. ®usuka: Mmexanuka : yueOHOe 1mocobue Jjisi CpeIHero
npodeccuonanbHoro oopasosanus / 0. P. Mycun. — 2-e u3a., ucnp. U J0I. —

Mockga : U3narenscTBo IO0paiit, 2024. — 262 c. — (IIpodeccrnonanpnoe oopa3zo-
Baaue). — ISBN 978-5-534-09136-6. — TekcT : anexkTpoHHbIH // OOpa3oBaTeib-
Has miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode /539056

3. I'opnau, B. B. ®usuka. CamocrtositenbHas padota CTyJeHTa : yueO-
HOEe TocoOue st cpefaHero npodeccuoHanbHoro obpazoBanusi / B. B. 'opnauy,
H. A. UBanos, M. B. Ilnactuanna. — 2-e u3n., ucnp. u gon. — Mocksa : M3na-
tenbcTBO IOpaiit, 2024. — 168 c¢. — (IIpodeccuonansHoe o0pa3zoBaHue). —
ISBN 978-5-9916-9834-4. — Tekct : anekTpoHHbIN // OOpa3oBaTenbHas IJaT-
dbopma FOpaiit [caiit]. — URL: https://urait.ru/bcode /538441

4. bopnosckuii, I'. A. ®usuka B 2 T. Tom 1 : yuyeOHOE TOCOOME IS
CpeaHEro po¢heCCUOHAILHOTO obpazoBaHus / I'. A. bopaoBckuii, 3.
B. bypcuan. — 2-e usn., ucnp. u non. — MockBa : M3narensctBo OpaiiT,

2024. — 242 c¢. — (IIpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-
09574-6. — Tekcrt : anexTponnsiii // O6pa3oBaTenbHas wiatgopma KOpaiit [caiT].
— URL.: https://urait.ru/bcode /539998

3.2.3. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM
cetu « MUHTEpHET»
1. www.class-fizika.nard.ru («KnaccHast nocka asis 110003HaTEIBHBIX) ).
2. www.physiks.nad/ru («®u3uka B aHUMAIUAX» ).
3. www.interneturok.ru («Bugeoypoku mo mpeameTaM MIKOJBHOM MIPO-
IpaMMBbD»).


https://znanium.com/catalog/product/2089978
https://znanium.com/catalog/product/2089979
https://urait.ru/bcode
https://urait.ru/bcode
https://urait.ru/bcode
https://urait.ru/bcode
http://www.class-fizika.nard.ru/
http://www.physiks.nad/ru
http://www.interneturok.ru/

3.2.4. IlepeyeHb NPOrpaMMHOI0 00eCIIeYCHUSA
1. Microsoft Word
2. Microsoft Excel



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

JUCHMIIIAHBI

4.1. ®opMbI 1 METOABI KOHTPOJIAI Pe3yJIbTATOB 00y4eHH s

Pesynbrarel 00ydeHus

@OpMBI 1 MCTOABI KOHTPOJIA U
OLICHKH

3HaHusA

CMBICJI TIOHATHUH: (PU3HYecKoe sSBJICHUE, TUIIOTE3a, 3aKOH, TE€O-
pusi, BEIIECTBO, B3aMMOJEICTBHE, AJIEKTPOMArHUTHOE TMOJeE,
BOJIHA, ()OTOH, aTOM, AaTOMHOE SIJIpO, HOHU3UPYIOIINE U3ITyUe-
Hus (31)

- TECTUPOBAHHE
- pedepar

- BBITIOJTHCHUE ITPAKTUYCCKUX
3amaHui (pemeHue 3aaad)

- 324€T C OLIEHKOU

CMBICT (DU3MYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca,
CWJIa, UMIIyJIbC, paboTa, MEXaHUUYECKasl YHEPIHsl, BHYTPEHHSA
9HEprusi, adCOJIIOTHAS TEMIIEpPaTypa, CPEIHSsS KHHETHYCCKas
OHCPIrUsd 4YacTull BCIICCTBA, KOJUYCCTBO TCIUIOTHI, 3JICMCH-
TapHBIN dICKTpHIecKuid 3apsiy (32)

- TECTUPOBAHUE
- pedepar

- BBITIOJTHEHNE MTPAKTHYECKUX
3amaHuii (pemeHue 3aaad)

- 324€T C OLIEHKOU

CMBICT (PU3WYECKUX 3aKOHOB KJIACCHYCCKOW MEXaHWKH, BCe-
MHUPHOTO TATOTECHUS, COXPAHEHHSI DHEPTUU, UMITYIIbCA U JJICK-
TPUUYECKOTO 3apsaa, TEPMOJWHAMHUKH, DJICKTPOMArHHUTHOMN
unaykun, Gotodddexra (33)

- TECTUPOBAHUE
- pedepar

- BBITIOJTHCHHUE ITPAKTUYCCKUX
3aJlaHuil (peliecHue 3a1a4)

- 324€T C OLIEHKOU

BKJIQJT POCCHMCKUX U 3apyOeKHBIX YUCHBIX, OKA3aBIINX HAH-
OoJblliee BIUSHUE HA pa3BuTUe Qusnku (34);

- TECTUPOBAHHE

- pedepar

- BBITIOJTHCHUE MTPAKTHYECKUX
3aJlaHui (peleHne 3aaa4)

- 3a4€T C OLICHKOU

VYMmenns

MIPOBOJIUTH HAOJIOCHUS, TUIAHUPOBATh M BBHITIOJIHATE JKCIIE-
PUMEHTBI, BBIJIBUTaTh TMIOTE3bl M CTPOUTH MOJENH, MPUMeE-
HATh TOJy4YEHHbIE 3HAHUS MO (U3MKE JUIsl OOBSICHEHUS pas-
HOOOPa3HBIX (PU3NUECKUX SBIECHUI 1 CBONCTB BerecTs (Y1)

- TECTUPOBaHHE
- peepar

- BBITIOJTHEHUE MTPAKTHYECKUX
3amMaHni (pemenue 3amad)

- 324€T C OLIEHKOU

MPAKTUYECKH UCTIONB30BaTh pu3ndeckue 3HaHus (Y2)

- TECTUPOBaHUE
- pedepar

- BBIMTOJTHEHNE IPAKTHUECKUX
3aJjaHui (peuieHue 3aaaq)

- 3a4€T C OLICHKOMN

OLICHUBATh JIOCTOBEPHOCTh €CTECTBCHHO-HAay4yHOU HH(OpMa-
uuu (Y3)

- TECTUPOBaHHE

- pepepar

- BBITIOJTHEHUE MTPAKTHYECKUX
3amaHui (pemenHue 3aaad)

- 3a4€T C OLIEHKOU

HUCITOJb30BATh HpI/IO6p6TeHHBIe SHAaHUA U YMCHUA Ui pelIc-
HUSl TPAaKTUYECKUX 3ajlad MOBCETHEBHOHM KHM3HH, obOecreue-
HUs 0€30MacHOCTH COOCTBEHHOW JKU3HHU, PAlMOHAIBLHOTO
MIPUPOJIOTIONB30BAHUS ¥ OXPaHbl OKpYsKaromiei cpensl (Y4)

- TECTUPOBaHUE
- pedepar

- BBIMTOJTHEHNE TIPAKTHUECKUX
3aJaHui (peuieHue 3aaaq)

- 3a4€T C OLICHKOMN

OIMCHIBATh M OOBSACHATH (DM3MUYECKUE SIBJICHHS W CBOMCTBA
TEJ: CBOMCTBA Ta3oB, XXUAKOCTEH U TBEPABIX TEIl; JJIEKTPO-
MarHuTHYIO WHIYKIHAIO, PACIPOCTPAHCHHE JIICKTPOMArHUT-
HBIX BOJIH; BOJIHOBBIE CBOICTBa CBETa; M3Iy4YCHHE U TOTJIO-
neHue ceera atoMoM; horodd ekt (Y5)

- TECTUPOBAHHE
- pepepar

- BBITIOJTHEHUE MTPAKTHYECKUX
3aMaHni (pemenHue 3amad)

- 324€T C OLIEHKOU




OTJIMYATh THIOTE3bI OT HAYYHBIX Teopuii (Y6)

- TECTUPOBAHHE

- pepepar

- BBITIOJTHCHUE MTPAKTUYCCKUX
3amaHui (pemeHue 3aaad)

- 3a4€T C OLIEHKOMI

ACJIaTb BBIBOJAbI HAa OCHOBEC SKCICPHUMCHTAJIBHBIX JaHHBIX
v7)

- TECTUPOBaHHE
- pedepar

- BBITIOJTHEHUE MTPAKTHYECKUX
3aaHnui (pemenHue 3amad)

- 3a4€T C OLIEHKOM

MPUBOJUTH MPUMEPHI, MMOKA3BIBAIOIINE, YTO: HAOIIOACHUSA U
SKCIEPUMEHT SIBJISIOTCS OCHOBOM JUISl BBIIBM)KEHUS TUIIOTE3 U
TEOPH, TMO3BOJISIIOT NPOBEPUTH MUCTHUHHOCTH TEOPETUYECKUX
BBIBOJIOB; (hr3MUecKas TEOpHUsl Aa€T BO3ZMOXKHOCTh OOBSICHSTH
W3BECTHBIE SIBJICHUS TIPUPOIbI U HAyYHBIE (PaKThI, IPEICKA3bI-
BaTh elle Hen3BecTHhIe sBieHus (Y8)

- TECTUPOBaHUE
- peepar

- BBITIOJTHEHUE MTPAKTHYECKUX
3aaHni (pemenHue 3amad)

- 324€T C OLIEHKOU

MPUBOJIUTh TIPUMEPHI MPAKTUIECKOTO HCIIOJIB30BaHUS (PHU3U-
YECKUX 3HAHUM: 3aKOHOB MEXaHUKH, TEPMOJAMHAMHUKHU U DJICK-
TPOAMHAMUKH B DHEPrE€TUKE; PA3IUYHBIX BUIOB 3JIEKTpOMAr-
HUTHBIX M3JIyYEHUH IS Pa3BUTHUS PAJANO M TEICKOMMYHHUKA-
IUH, KBAaHTOBON (DM3WKU B CO3JIaHUU SIIEPHON DHEPTETHKH,
nazepoB (V9)

- TECTUPOBaHHE

- peepar

- BBITIOJTHEHUE MTPAKTHYECKUX
3aMaHui (pemeHne 3amad)

- 324€T C OLIEHKOU

BOCIPUHHMMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUN CaMOCTOS-
TEJIBHO OLIEHMBATh MH(OpMAIUIO, CoAepKalLylocs B co001Ie-
Husax CMU, NHTtepHeTe, HayuyHO-IOMYJISpHBIX cTaThsax (Y10)

- TECTUPOBAHHE
- pecpepar

- BBITIOJTHCHHUE ITPAKTUYCCKUX
3aaHui (peleHue 3aaad)

- 324€T C OLIEHKOU

MPUMEHSTH MOJIyYeHHbIE 3HAHMS JUIS pelleHusl (pU3NYECKUX
3amau (Y11)

- TECTUPOBaHHE

- pedepar

- BBITIOJTHEHUE MTPAKTHYECKUX
3aMaHui (pemenue 3amad)

- 324€T C OLIEHKOU

OTpeeNATh XapakTep (hU3MUECKOro mpolecca mo rpaduky,
Tabnune, popmyne (Y12)

- TECTUPOBAHHE
- pedepar

- BBITIOJTHCHUE TPAKTUYCCKUX
3amaHuii (pemeHue 3aaad)

- 324€T C OLIEHKOU

4.2. MeToanuyeckue MaTepHuaJibl, ONpeAe/siionue Npoue ypbl OeHUBAHUS
YPOBHS C()OPMHUPOBAHHOCTH 3HAHUN U YMEHHUI

4.2.1. Kpurepuu ollecHUBAHUSA PAKTHYECKON PA0OTHI

«OTnIaHOY «XO0poI1I0» «Y noBieTBOpUTEILHOY» | «HeymoBIeTBOPUTEIHLHOY

Co0Ouo1aet moJHo- Cobmonaet nostHOCTEIO | COOJIOIaeT YaCTUYHO He cobmromaet Bech ai-

CTBIO BECh AJITOPUTM BECh AJITOPUTM BHITIOJN- | aJITOPUTM BBHINIOJHEHUS | TOPHTM BBITIOJHEHUS pa-
BBITIOJTHCHUS paOOTHI. HEHUS PabOTHL paboTEHL OOTHI.

CobnroiaeT moIHO- Cobaronaer nomHocThio | CoOmoaeT 4acTHYHO He cobmnromaer npasuiia

CTBIO IPaBHJIa TEXHU- | TpaBWJIa TEXHUKH 0€30- | MpaBUiIa TEXHUKH 0€30- | TEXHUKH Oe30MacHOCTH.

KH 0€30I1aCHOCTH. MaCHOCTH. MaCHOCTH. He ymeer momp3zoBaThCs
YMeeT 1nonb30BaThCA YMeeT nosib30BaThCs YacTudHO yMeeT Mojib- | JTabopaTOPHBIM 000py-

nabopaTtopHbIM 000-
PY/ZIOBaHHEM U peaK-

nabopaTopHBIM 000py-
JIOBAaHUEM M PEaKTHBA-

30BaThCs TabopaTop-
HBIM 000PYIOBAaHUEM U

JOBAaHUEM U peaKTI/IBaMI/I.
He nocturaer nocras-




THBaMHU.
Jlocturaet nocras-
JICHHBIX B paboTe 11e-
Jei.

Jaér npaBuiibHOE
000CHOBaHUE IOITY-

JlocTuraeT mocraBieH-

Jlaét 060CHOBaHHME IT0-
JIy4EHHBIX PE3YIBTATOB

MU C HEOOIBIIIUMHU
OIIHOKaMH.

HBIX B pa0oTe LeneH.

peakTuBamMu
He nocturaet mocras-
JICHHBIX B paboTe 11e-
Jei.
Jaét obocHOBaHUE I10-
JYYCHHBIX pPE3yIbTATOB

JICHHBIX B pa0oTe 1eJeH.

He maér npaBunbpHOE
000CHOBaHUE TIOTyYCH-
HBIX Pe3yJIbTATOB Ha OC-

HOBE 3HAHUS TEOPHH.

He nmemaeT BBIBOJEL.

YEHHBIX PE3YJIbTATOB c Ha OCHOBE 3HAHUS TE€O-
Ha OCHOBE 3HAHUS Ha OCHOBE 3HAHUSI T€O- | PUH C IPyOBIMH OIIHO-
TEOPHUH. pUH HEGOTBIITMMH KaMH.
[enaer npaBUibHbIE OIIMOKAMH. . enaet BBIBOJIBI C Ipy-
BBIBOJIBL. Jlenaet BBIBOJIBI HE- ObIMH OITHOKAMH.
OOJIBIIMMH OIITMOKAMH.
4.2.3. Kputepuu olileHUBaHMS TeCTa
«OTINIHO» ((XOpOIIIO)) «y,Z[OBJ'IeTBOpI/ITeJ'IBHO)) ((Hey,Z[OBHeTBOpI/ITeHLHO»

MPABUIILHO BBITIOJHEHO
85-100 % TecToBBIX 3a1a-

MPABUIILHO BBITIOJHEHO
65-84 % TecTOBBIX 3a7a-

MPaBUIILHO BBIMOIHEHO 50-
65 % TeCcTOBBIX 3aJaHUH

MPaBUIILHO BBITIOJIHEHO
meHee 50 % TecTOBBIX

HUH HUH 3aJaHuN
4.2.4. Kputepuu oueHUBaHusA pedepara
«OTIMYHO» «XOPOIIOY «Y TOBIIETBOPUTEIILHO «HeynoBieTBOpUTEIEHO»
Pedepar siBnsercs uapop- | He packpbiTel oTaenpHble | TeMa pacKpbITa YacTHYHO; Tema packpspiTa HE NOJI-
MaTUBHBIM, OOBEKTHBHO BOIIPOCBI; HCTIONB30BaHbl HEKOTOPBIE | HOCTBIO; HE UCIIONB30Ba-

repenaéT UCXOAHYIO UH-
(dhopmaruio, a Tak¥Ke KOp-
PEKTHO OLICHUBAET MaTe-
puan, coaepkaliuiics B
NIEPBOUCTOYHHKE;

B [IOJIHOM Mepe UCIONb30-
BaHBI Pe3yIbTaThI HCCIE-
JIOBAaHUH 1 YCTAaHOBJICHHBIX
Hay4HBIX ()aKTOB I10 JaH-
HOH Teme;

B IIOJIHOM M€pE UCTIO0Ib30-
BaHBI JIOTIOJTHNUTEIbHBIC
3HaHUS;
MTOJTHOCTBIO BIIAJICET Te-
MOH;

MaTepHal U3J10KeH JOruy-
HO;

WCTOYHHMKH IPOLUTHPOBA-
HEBI ITPABUJIBHO

YaCTUYHO HCIIOJIB30BAHEI
pe3ybTaThl HCCIeN0Ba-
HUI ¥ yCTAaHOBIICHHBIX

Hay4HBIX (PaKTOB 10 JaH-

HOM TeMe;

YaCTHYHO MCIOJIb30BaHBI

JIOTIOJTHUTENbHBIC 3HAHUS;

HE BJIaJICET OT/CIBHBIMA
BOIIPOCAMH MO TAHHOM

TeMe;

WHOT/IA JIOTUYIHOCTH U3-
JIO>KeHUsI HapylaeTcs;
HE3HAYUTEIbHBIE OIINOKH
B IIUTUPOBAHUH

pe3yIbTaThl HCCIIEIOBAHUI
Y YCTaHOBJICHHBIX HAy4-
HBIX (haKTOB I10 JAHHOI
TeMme,
HCIIOJIb30BaHbl HEKOTO-
pBI€ TOTIOJHUTEIbHBIE
3HaHUS;
YaCTHYHO BJIA/ICET TEMOIL;
JIOTUYHOCTb [TPOCIICIKUBA-
ercs ciado;
rpyObIe OIIMOKY B IIUTH-
POBaHUH HCTOYHHKOB

HBI pe3YJIbTAThI HCCIIEN0-

BaHUH M yCTaHOBJICHHBIX

Hay4HBIX (paKTOB 1O AaH-
HOM Teme;

HE UCII0JIb30BaHBI 0O~
HUTEJIbHBIE 3HAHHUS;
HE BJIaJICET TEMOIA;

Marepual U3JI0KeH Hello-

TMYHO; HET LIUTAT




4.2.5. Kputepuu oneHUBaHUs pac4éTHo-rpaduveckux pador

«OTIN4IHO»

«Xopomo»

«y,[[OBJ'ICTBODI/ITCJ'H:HO»

«Hey[[OBJ'ICTBOpI/ITeHBHO»

[IpumenseT TeopeTuye-
CKUI MaTepuain Juis 1o-
HCKa HEOOXOIUMBIX pac-
YETHBIX METOIHK U (Hop-
MYyIL
CaMOCTOSITENHHO BHUKA-
€T B CYIIIHOCTh U3MEHe-
HUSI CUTYalluH, HaXOIsI-
IIYIOCS B OCHOBE pellie-
HISI 33724,
[Mpencrasnser 3aganue
Ha OCHOBE (OpMYJI, Tab-
T B Tpaduieckoit
(hopme caMoCTOATETHHO
YMeer BRIOpaTh HyX-
HBIE CTPaTETHH BBIIOJI-
HEHUS rpadhuIecKoro
3aaHus

Haxomgut cooTBeTCT-
BYIOIIHE 33JJaHHIO
pacyeTHbIE METOAUKH H
(hopMyJIBI C HABOS-
HIIUMHU YKa3aHUSIMU.
[TornmaeT n3meHeHne
CUTYAI|H, HAaXOSIICH-
Csl B OCHOBE PEIICHHS
3aJa4u ¢ HaBOOAIITNMHU
YKa3aHHSAMHU.
[Ipencrapnset 3aganue
Ha OCHOBe (hopMmy1,
TabIuI B rpaduyeckoit
(dhopmMe ¢ HE3HAYUTEIb-
HBIMU 3aTPYAHCHUAMU
Bribupaer crtparerun
BBITIOJIHEHHUS Tpaduue-
CKOTO 33/IaHUS C HE3Ha-
YUTETHHBIMH OIIHOKA-
MHn

Haxoautr cooTBercT-
BYIOIIIME 33JIAaHUIO Pac-
YEeTHBIC METOIUKH U
(hopMybL.
[enaer onpeneneHHble
OIMUOKH B TOHUMaHUH
U3MCHEHUH CUTYyaluH,
HaxXoJsIIeicst BOCHOBE
pelIeHus 3a/1a4u.
[Ipencrasnser 3aganue
Ha ocHoBe (hopMyJ, Tab-
T B Tpaguueckoi ¢pop-
M€ CO 3HAUUTEIHHBIMU
3aTPYJHCHUSMH.
Bribupaer ctpaternn
BBITIOJTHEHUS Tpaduye-
CKOTO 3aJ[aHHs CO 3HAUU-
TEJILHBIMH OIIHOKaMH

He 3naeT HeoOxoaumeble
PaCYCTHBIC METOAUKHN U
(hopMyITBI, HE MOXKET Hald-
TH UX B TOTOBOM T€OPETH-
YEeCKOM MaTepHae.
HeepHo nonnmaet nzme-
HEHWS B CUTYAIIHIO, HAX0-
JUIIYEOCS] B OCHOBE pellie-
HUS 33a4H.

He ymeeT mpencraBisiTh
3aJjaHKe Ha OCHOBE (op-
My, TabJuIl B Tpaduye-
ckoit popme
He moxer BbIOpaTh HHKA-
KHEC CTPATETUHN BBIIOJIHC-
HUs rpaduueckoro 3ana-
HUS

4.2.6. Kputepun onleHUBaHUS BHEAYIUTOPHOM CAMOCTOSATEJIbHOM PadoThI
00y4aroumuxcs

«OTINIHO»

«Xopo1uio»

«Y TOBIETBOPUTEITHHOY

«Hey1oB1€TBOPUTENBHOY

YueOHbIN MaTepHa
OCBOCH B IOJHOU Mepe;
[TomHOCTEIO ChOpMHUPO-
BaHO YMEHHE HCITOJIb30-

BaTh TCOPETUYCCKHUEC

3HAHUS TIPH BHITIOTHE-
HUU MPAKTUYICCKUX 3a-
nay;
[omHocTEIO chopmMupO-
BaHBI 00ITICyueOHBIC
YMEHHUS,

OTBET ITOJIHOCTHIO 000C-
HOBaH U OTIMYAETCS
YETKOCTHIO U3JI0KEHHUS;
MaTepHUa MOJHOCTHIO
0(OpMIIEH B COOTBETCT-
BUH C TPEOOBAHHUSIMH.

VY4eOHbli MaTepHat
OCBOCH JIOCTaTOYHO,
AMEIOTCS HeOOoTbIIIe
MpoOeTbl B 3HAHUSIX;
B JIOCTaTOYHOU Mepe
chopMHUpPOBAHO yMe-
HUE HCITOJIb30BaTh
TEOPETUYCCKUE 3HAHUS
IIPY BBITIOJTHEHUN
MPaKTHYECKUX 3a/1aY;
B 3nauurtenbHoOM cTe-
neHu c(hOpMUPOBAHEI
o0miey4eOHbIe yMe-
HUSL;
OTBET B JIOCTAaTOYHOM
CTeTeHn 00OCHOBAH U
OTJIMYAETCS YETKOCTBIO
M3JI0KCHUS;
Martepuai oopmIIeH B
COOTBETCTBHH C Tpe-
0OBaHUSAMU C HEOOIb-
[IMMHA HETOYHOCTSIMH

YueOHbIN MaTepHa
OCBOEH YaCTHYHO,
MMEIOTCS CYIIEeCTBEH-
HbIE TPOOEITbI B 3HAHU-
X,
Yactuunao chopmupo-
BaHO YMEHHE HCITOITh-
30BaTh TEOPETUUECKHUE
3HAHUS NPU BHIIIOJHE-
HUU IPaKTHYECKUX 3a-
nay;
4acTHUYHO C(HOpMHUPO-
BaHBI 001IeyueOHbIe
YMEHUS,

OTBET YaCTUYHO 000C-
HOBAaH U M3JI0KEH He-
4€TKO;
Marcpual 4aCTUIHO
odopmIIeH B COOTBET-
CTBHH C TPEOOBAHISIMHU

Y4eOHbIi MaTepran He
OCBOCH;
He chopmupoBano yme-
HUE WCIOJIBb30BaTh TEO-
pEeTUYECKUE 3HAHUS TTPH
BBITIOJTHEHHH TTPaKTHYe-
CKHX 33j1a4;

He c(hopMHPOBaHBI 00-
niey4eOHbIe YMEHUS;
OTBET HE 00OOCHOBAH 1 He
HUMEET YETKOTO U3JI0KE-
HUSL
Martepuain He opopmiieH
B COOTBETCTBUU C TPeOO-
BaHUSMH

4.2.7. Kputepuu onleHNBAaHUS PellIeHUs 3a/1a4

«OTIN4IHO»

«Xopomo»

| <<YI[OBJ'ICTBOpI/ITCJ'ILHO» | «HeyﬂOBJ’ICTBOpI/ITeHBHO»




ITpumensier Teopernye- Haxonut cooTBercr- Haxonut coorserct- He 3naer nHeoOxoanmbie
CKHI MaTepua Uis o- BYIOLIVE 33JaHUIO BYIOIIIME 3aJaHUIO pacdeTHbIe METOIANKH U
HCKa HEOOXOIUMBIX pacueTHbIE METOAUKH | pacueTHBIE METOOUKHU U (bopMyIIbl, HE MOXKET
pacUeTHBIX METOJMK U | W (POPMYJIBI C HABOISI- (bopMyIIBL. HAalTU UX B TOTOBOM T€O-

dhopmy. LUMU YKa3aHUSAMU. Cy1iecTBeHHOE Hapy- PETUYECKOM MaTepuae
Crporas nocnenosa- HecymecTtBenHoe Ha- | meHMe nocienoBarens- | HemociaenoBaTenbHOCT
TENBHOCTD B ONpeZee- | pPyLICHHE TOCIEN0Ba- HOCTH B OIIPEIEJICHUU B OIPEJICIICHUH [11ar0B
HUU IIArOB BBIIIOJIHEHNS | TEIbHOCTHU B OIpEe- IIaroB BBIITOJIHEHHUS BBIIIOJIHEHUS 3a/1aHUS.
3aJaHns JICHVH IIarOB BBITOJ- 3aJaHHs. He nonmyuen npaBuibHbII
[TonyyeH npaBUIBHBII HEHUS 3a1aHUS. IlonyuyeH npaBWIBHBIA | OTBET HA MpEJIaracMele
OTBET Ha IipejiaraeMble | 1losydeH paBUIIBHBIN | OTBET HA IIPEJJIaracMble 3a]1a4n
3a/1a4M, pelIeHNe MoI- OTBET Ha MpeAanarae- | 3aJadd, HO PEeHICHHE HE
HO€, 000CHOBAaHHOE, MBIE 3aJ]a4H, PEIICHUE MIOJTHOE
IPEAJIOKEHO HECKOJIBKO | IIOJIHOE, 00OCHOBaH-
BAPUAHTOB PELICHUSA HOE, NIPEIOKEH OIUH
BAPUAHT PELICHHUS

4.2.8. Kputepuu onileHUBAHMSI 3HAHUNA M YMEHHMH 110 UTOraM
OCBOCHUS TUCUMILIMHBI

[TpomexxyTouHast arTecTais (UTOTOBBIN KOHTPOJIb) MTPOBOIUTCS B BHJIE 3a-
yeTa ¢ oleHKoW (auddepeHInpoBaHHOTO 3a4€Ta) B X0/ JIETHEH SK3aMeHaI[MOH-
HOM CECCHHM C BBICTABIICHUEM UTOTOBOM OIICHKH IO TUCIIUTIIINHE.

[IpomexxyTouHass arrecranus (MTOTOBBIH KOHTPOJb) Ha 3a04HOU (hopme
00y4eHHUS TTPOBOIUTCS B BUjC NU(PPEPEHIIMPOBAHHOTO 3a4€Ta B XOJC JICTHEH JK-
3aMEHAIMOHHON CECCHH C BBICTABIIEHUEM UTOT'OBOM OILIEHKH I10 TUCIIUTUIHHE.

K nmuddepennupoBannoMy 3a4€Ty MOMyCKAIOTCS YYallUecs, YCIEIIHO
BBITIOJIHUBIIIAE BCE€ BUJIBI OTYETHOCTH, NPEIYCMOTPEHHBIE TO JUCITUIUIMHE
y4eOHbIM MiaHoM. B xonme muddepeHnmpoBanHoro 3auéta MpoOBEPSIETCS CTETICHD
YCBOCHUSI MaTepuaia, YMCHHE TBOPUYECKHA MBICIUThH U TMOCJIEI0BATEIHHO, YETKO U
KpaTKO OTBEYaTh Ha TIOCTABIICHHBIE BOIPOCHI, JeIaTh KOHKPETHBIE BBIBOIBI H
dbopmyupoBaTh 000CHOBaHHBIE mpeIoxkeHuss. OIEHKa OXBAaThHIBAET IPOBEPKY
JTOCTIDKCHUS BCEX 3asBJICHHBIX IECH M3YUCHUS TUCIUTUTMHBI W TPOBOIUTCS IS
KOHTPOJISI YPOBHS IMOHUMAaHUS OOYYAIOIIMMHUCS CBS3CH MEXKIy Pa3IMYHBIMH €¢
AIIEMEHTAMHU.

3HaHUA, YMCHHS M HABBIKH 00yJarommxcsi Ha AU PepeHIInpOBaHHOM 3a4eTe
OIICHUBAOTCS T10 TSITHOAIEHON cHCTEME.

OO0mUMH KpUTEPUSIMH, OTIPEICIISIIONIMMU OIICHKY 3HaHWM Ha auddepeHIu-
POBaHHOM 3a4eTe, SBISIFOTCS:

«OTJIIMIHO» «XOPOIIIOY» «YIOBIICTBOPUTEIHHOY «HEYJIOBJIETBOPUTEIHLHOY

HaJIMYUE NIyOOKUX, | HAJIMYKME TBEPABIX U | HAJWYHME TBEPJBIX 3HA- HaJTU4He TPyOBIX OMHUOOK B
HCYEPIBIBAIOIINX JIOCTaTOYHO TOJI- HUll B 00bEMe MPOWJIeH- | OTBETE, HEMOHUMAHUE CYIIHO-
3HAaHUHU B 00bEMeE HBIX 3HAHUI B 00B- | HOTO Kypca B COOTBETCT- | CTH M3JIaraeMoro BOIMpoca, He-

MPOHACHHOTO Kypca | €Me IPOHIEHHOTo | BHH C IeNIsIMU 00ydeHus, YBEPEHHOCTh ¥ HETOYHOCTh
B COOTBETCTBHH C Kypca B COOTBETCT- | HO M3JI0KCHHE OTBETOB C | OTBETOB Ha JOTIOIHUTEIILHEIC U
MTOCTaBJICHHBIMHU BHU C [IETSAMH 00y- | oOImmOKaMu, HCIIpaBIisie- HaBOJSIINE BOIIPOCHI

porpamMMon Kypca YeHUsI, HE3HAYH- MBIMH TTOCTIE TOTIOTHH-

HEeIIMHU O0yICHHUS, TEJIbHBIC OIIMOKU TETHHBIX BOIIPOCOB, HE-

TrPaMOTHOE M JIOTH- TP OCBEIICHUHT 00X0ITMMOCTh HABO/IS-




YECKU CTpPONHOE
W3IIOKEHUEe  Marte-
puana mpu OTBETE,
3HaHWE JOIOJIHHU-
TEIBHO PEKOMEH]IO-
BAHHOU JIUTEPATYPHI

3aJaHHbIX BOIIPO-
COB, YETKOC H3JI0-
KCHUEC MaT€pHrajia

LIUX BOIPOCOB
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