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Pabouas nporpamma yueOHoro npeamera «Pu3nka» pa3padoTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:
denepanbHOr0 TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTAaHIApTa CPEIHEro oOIIero oOpa3oBaHUs,
YTBEPKACHHOTO TMpHUKa3oM MuHuctepcTtBa oOpasoBanusi u Hayku Poccuiickoit ®enepauuu oT
17.05.2012 1. Ne 413, 3apeructpupoBan B Muntocte Poccun 07.06.2012 N 24480 (B pen. Ilpukazos
MunoOpnayku Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613);
(deaepanbHOro rocyIapCcTBEHHOr0 cTaHaapTa npodeccrnoHanpHoro oopazosanus (manee — CI10) mo
CHETMAILHOCTH TEXHOJIOTHYECKOTO TIPOhUIIs.

Nudopmanmonnsie cuctemsl u nporpammupoBanue (Ilpukasz MunoOpHayku Poccuu ot 09.12. 2016 T.
N 1547, 3apeructpupoBano B MunuctepctBe roctuiiud Poccun 26.12.2016 N 44936);
PEKOMEHIAlUSIMU 110 OPTaHHU3aLMU TIOJYYCHHs CPEAHETO 00IIero o0pa3oBaHus B Ipeieax OCBOCHUS
00pa3oBaTENbHBIX MPOTPAMM CPEIHETO MPOodecCHOoHATBHOT0 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMs ¢ y4eTOM TpeOoBaHM (enepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U
MOJIy4aeMOil CIEUaNbHOCTH CpelHero mnpodeccruoHaabHoro obpa3oBaHus (muchbMo JlemaprameHnrta
rOCy/IapCTBCHHOM IMOHUTUKH B chepe moaroroBku padounx kaapos u 1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259);

MpPUMEPHON mporpaMmel yuyeOHoro npeamera «Dusmka» ans npodeccCHoHaTbHBIX 00pa30BaTEIbHBIX
opranmzainuii, pekomeHaoBaHHON @enepanbHbIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YYpEXKICHUEM
«DenepanbHbIi HHCTUTYT pa3BUTHs o0pa3oBanus» (nanee — PI'AY «®UPOy») B kauecTBe npuMepHO
MporpamMMBbl JJIS peau3aliii OCHOBHOM mpodeccuoHanbHoil oOpazoBarenbHoi nporpammbl HITO Ha
0a3e OCHOBHOTO 00111ero 00pa30BaHUsl C MOJIYYSHUEM CpeHET0 001Iero oopasoBanus, mpotokoa Ne 03
oT «21» uronsg 2015r., peructpanmonnsiii Homep pereHzun Ne 385 ot « 23 » utons 2015r. @AY
«DUPO»;

MIPUMEPHON OCHOBHOM 00Opa30BaTeIbHOMN MPOTpaMMOI cpeaHero olIiero oOpa3oBaHUsl, 0J100PEHHON
pemieHreM (QelepatbHOro yueOHO- METOAMYECKOro OOBeAMHEHHs Mo o00leMy o0pa3oBaHHIO

(mpotoxon ot 28 utons 2016r. Ne 2/16-3).
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1. TACIHIOPT PABOYEWM ITPOIr'PAMMbBI YYEBHOI'O ITIPEJIMETA ®HU3UKA.

1.1. Ob6aacThr npuMeHeHHs padoyeii MPporpaMMbl y4eOHOT0 MpeaMeTa.

Pabouas nporpamma yuebHoro npeamera «Pu3uka» SBISETCS YaCThIO 00IIC00Pa30BATEIBHOIO IHKIIA
OCHOBHO# oOpa3oBarenbHoi porpammbl CI1IO mo cienuanbHOCTIM TexHOIorndeckoro npoduist CIIO.

1.2. MecTo yue6HOro npeamera B crpykrype OOIL.
VY4eOHbIi IpeaMeT SIBIISIETCS MPEIMETOM 00I11€00pa30BaTENbHOIO YYEOHOIO LIMKJIA B COOTBETCTBHM C

TEXHOJIOTUYECKHUM MpodriieM MpodheCcCHOHATHLHOT0 00pa3oBaHusl.

VYuebublii mpenMer oTHOcHTCs K mpeamerHoi obmactu PI'OC cpemnero obmiero oOpa3oBaHus -
€CTECTBEHHBIC HAYKH IO BHIOOPY M3 00s3aTENbHBIX IPEIMETHBIX 00acTeil.

VYpoBeHb ocBoeHus yudeOHoro mpeamera B cooTBeTcTBUM ¢ PI'OC cpeanero obumiero oOpa3zoBaHUsS
yae0HOI 0a30BOM TUCIUTUIMHON 11O BRIOOPY U3 00S3aTENBHBIX MPEAMETHBIX 00IacTeH.

Peanmzanust conmepanus y4eOHOTO MpeaMeTa IMpeanojaraeT CoOJMIOACHWE MPHUHIUIA CTPOTroi
MPEEeMCTBEHHOCTH TI0 OTHOILIEHUIO K CcoJepXaHuio | Kypca Ha CTYNEHH OCHOBHOIO OOILEro
oOpa3oBaHHs.

B T0 xe Bpems yueOHbIi mnpeamer «®Puszuka» I8 NPOPECCHOHANBHBIX 00pa30BaTENIbHBIX
OpraHu3aIyii 00Ia1aeT CAMOCTOATEIBHOCTBIO U IIETHHOCTHIO.

PaGouas mporpamMma y4eOHOTO MmpeaMera UMeeT MEXIPEIMETHYIO CBSI3b C 00IIe00pa3oBaTeIbHBIMU
yuyeOHbIMH  mpeameramu: «MaremaTukay «XuUMHS B MPO(ECCHOHAIBHOM  JIesATEeIbHOCTH,
«ACTpOHOMUSY.

N3yuenne ydeOHOro mpemmera «@Du3nka» 3aBepIIaeTCss MPOMEXYTOUHOM arrectanmet B (opme
sK3aMeHa B paMmkax ocBoeHuss OOII Ha 0aze 0CHOBHOTO 00111er0 00pa3oBaHus.

1.3. Ilnanupyemble pe3yJbTaThl 0CBOCHUS Y4eOHOI0 NpeiMeTa.

JIMYHOCTHBIE Pe3y/IbTaThl:
1)poccuiicKyr0 IpaXXAaHCKYH0 HIEHTUYHOCTb, MATPUOTHU3M, YBAaXXKEHHME K CBOEMY HapoAay, 4yBCTBa

OTBETCTBEHHOCTH Iepes PonanHON, ropaoctu 3a cBOM Kpaid, cBOor PoauHy, mpomuioe U HacToslee
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHne rocy1apCTBEHHBIX CUMBOJIOB (Tep0, (iar, ruMH);
2)rpaX/JIaHCKyl0 TMO3UIHUI0 KaK aKTHUBHOIO M OTBETCTBEHHOIO 4YJI€HAa POCCUHCKOTo O0O0IlIecTBa,
OCO3HAIOILEr0 CBOM KOHCTUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBaXKAIOIIETO 3aKOH U MPaBOMOPSJIOK,
00J1aaloIIero 4yBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO NPUHHMMAIOUIETO TPATUIIMOHHBIC
HaIlMOHAJIbHBIE U O0IIIeUeI0BeYeCKUEe T'YMaHUCTUYECKUE U IEMOKPATUYECKHE [IEHHOCTH;

3)rOTOBHOCTb K CIY:KeHUIO OTEUYEeCTBY, €ro 3alluTe;

4)chopMUPOBAaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOIIECTBEHHON TNPAKTUKH, OCHOBAaHHOIO Ha JAMaiore KyJiabTyp, a TaKkKe pa3InyHbIX (opMm
OO0IIECTBEHHOT'O CO3HAHMsI, 0CO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

5)cOpMHPOBAHHOCTE ~ OCHOB  CaMOpa3BUTUS M CaMOBOCIMTAaHUSI B  COOTBETCTBHUM  C

OGH.[C‘IGJIOBG‘ICCKI/IMI/I HCHHOCTAMU U UACAIaMU I'paKAaHCKOTI'0 OGH.IGCTBEI; TFOTOBHOCTH U CIIOCOOHOCTh



K CaMOCTOSITEJIbHOM, TBOPYECKON U OTBETCTBEHHOM JEATEIBHOCTH;

6)ToNIEpaHTHOE CO3HAHME U TMOBEACHHUE B MOJHKYILTYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
IUalOr C APYTMMHU JIIOJIbMHU, JIOCTUTaTh B HEM B3aMMOIIOHMMAaHMs, HAXOAWUTh OOIIME ILenu U
COTPYOHHYATh JJII WX JOCTHKEHHs, CIHOCOOHOCTh HPOTHBOCTOSITH WJCOJOTUU DSKCTPEMU3MA,
HAI[MOHANTN3Ma, KCeHOGOOWH, IUCKPUMHHALMK IO COLUAIbHBIM, PEITUTHO3HBIM, pPaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETATUBHBIM COIIMAILHBIM SIBJICHUSIM;

7)HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JACTHbMHU MJIAJIIIETO BO3pacTa, B3POCIBIMU B
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HO, Y4eOHO-UCCIe0BATENbCKOM, MPOSKTHONW U APYTUX BUAAX
NesITeNIbHOCTH;

8)HpaBCTBEHHOE CO3HAHUE U MIOBEJICHUE HA OCHOBE YCBOEHUS O0OLIEUETI0OBEUECKUX [IEHHOCTEH;
9)roToBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOpPA30BaHUIO, HA MPOTSHKEHUN BCEH
KU3HU; CO3HATEIbHOE OTHOUICHHE K HEMpEephIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCIEUTHOU
npodeccnoHanbHOM U 0OLIECTBEHHOM AEATEIbHOCTH;

10)acTeTndeckoe OTHOIICHHE K MUPY, BKJIIOYAs JCTCTHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

11)npunaTue U peanau3anuio IEHHOCTEH 370pOBOro W Oe30macHOro obpasza >KHU3HH, MOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSX CHOPTHUBHO-O3OPOBUTEIHLHON AESITEITbHOCTHIO,
HENPUSITHE BPETHBIX MTPUBBIYCK: KYPSHHUS, YIIOTPEOICHUS AJTKOT OIS, HAPKOTHKOB,;

12)6epexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NYECKOMY U TICHXOJOTUYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIOJEH, yMEHHE OKa3bIBaTh MEPBYIO MTOMOIII;
13)oco3HanHbIi BEIOOP OyayIieii npodeccur 1 BOZMOXKHOCTEH peanu3aliiu COOCTBEHHBIX )KM3HEHHBIX
MJIJAHOB; OTHOUIEHUE K TMPO(ECCHOHATBLHON MESITENIbHOCTH KaK BO3MOXHOCTH YYacTUS B PEIICHUH
JUYHBIX, OOMIECTBEHHBIX, TOCYaPCTBEHHBIX, O0IIEHAIIMOHATLHBIX MPO0JIeM;

14)chopMUPOBAHHOCTh ~ SKOJOTHYECKOTO  MBIIUICHUS, TOHMMAaHUS  BIMSIHHUS  COIHANIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSHHUE MPUPOTHOM U COIMAIBHOMN Cpelbl; MPHOOPETeHHE OMbITa
9KOJIOrO-HaNpaBICHHON AESITETbHOCTH;

15)0TBETCTBEHHOE OTHOIIIEHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPHHSTHS IIEHHOCTEH
CEMEWHOM KU3HH.

MeTanpeMeTHbIe pe3yJIbTAThI:

l)yMeHHne caMOCTOATETHLHO OMPENETsATh IeNU NEATeTbHOCTH W COCTaBIATH TUTAHBI JIEATEITHLHOCTH;
CaMOCTOSATEIIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH NEATEIHLHOCTh; HCIOIH30BATh
BCE BO3MOXHBIE PECYpChl [UIsl JOCTH)KCHUS TIIOCTaBJICHHBIX IeNiell W peanu3alud IJIaHOB
NeSITeIbHOCTH, BBIOMPATH YCIICITHBIC CTPATETHH B PA3JIMYHBIX CUTYaIUIX;

2)yMeHHEe TPOIYKTUBHO OOIIATHCS W B3aMMOJICUCTBOBATH B IPOIECCE COBMECTHOM IEATEIHHOCTH,
YUUTBIBATh MO3ULINUU JPYTUX YIACTHUKOB JESTEIBHOCTH, 3 (HEKTUBHO pa3peniaTb KOHQIUKTHI;

3)BiageHNe HaBBIKAMH I103HABATEIbHOM, y4eOHO-MCCIIEOBATEICKOM U MPOEKTHOM AEATENbHOCTH,



HaBBIKAMU pa3peuieHus npobieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY IOMCKY METO/I0B
pelIeHust TPaKTUYECKUX 3a]1ay, IPUMEHEHHUIO Pa3IM4YHbIX METOJIOB TO3HAHNS,

4)roTOBHOCTh M CHOCOOHOCTH K CAMOCTOSATEIbHOW MH(OPMAIIMOHHO-TI03HABATEIHHON J1eATEIbHOCTH,
BJIa/ICHUE HABbIKAMU MOJy4yeHHUs HEoOXoauMoi MH(OpMaluU U3 cIoBaped pa3HbIX THUIIOB, YMEHHE
OPUEHTHPOBATHCS B  PA3UYHBIX HMCTOYHHUKAX HWHQPOPMAIUU, KPUTUYCCKH OLICGHUBATH U
MHTEPIPETHPOBATH UHPOPMALIUIO, TTOITYYAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

5)yMeHue HCIOIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH (manee -
HKT) B pemieHUHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aI[MOHHBIX 337ad C COOJIIOJIEHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHUs, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(DOPMAIIMOHHOW OE30ITaCHOCTH;

6)yMeHue OnpeAesaTh Ha3HAYeHUE U (DYHKIIMH PA3TUYHBIX COIIMAIBHBIX HHCTUTYTOB;

7)ymMeHHe CcaMOCTOSITENIbHO OIICHMBAaTh M MPUHHUMATh PEIICHUS, ONPEIENSIONINe CTPATETHI0
MOBE/ICHUS, C YIETOM TI'PaXKIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8)BiajieHuE A3BIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3pEHUS,
HCIIOJIb30BaTh a/1CKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

9)BnazeHrie HaBBIKAMM II03HABATEIbHOW pe(ICKCUU KaK OCO3HAHUS COBEpIIAeMbIX JCUCTBUN U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH, TPAHUI] CBOETO 3HAHMS M HE3HAHMSI, HOBBIX
MTO3HABATENbHBIX 33J1a4 U CPEJICTB UX JOCTUKEHUS.

npeaMeTHbIe pe3yJbTaThl:

1)chopMHUpOBaHHOCTH TIPENICTABICHUM O PONM M MecTe (PU3MKKM B COBPEMEHHON HAy4yHOW KapTHUHE
MUpa; OHUMaHHe (PU3NIEeCKON CYITHOCTH HabI0JaeMbIX BO BeceneHHoi siBIeHU; TOHUMAaHNUEe POJH
¢bu3uku B (QOPMUPOBAHWUU KPYyro3opa M (HYHKIIMOHAILHOW TPaMOTHOCTH YETOBEKA I PEIICHUS
MPaKTUYECKUX 3a7ay;

2)BnajicHHe OCHOBOMOJATAIOIIUMU (PU3NYECKHUMH TOHSATUSMHU, 3aKOHOMEPHOCTSMHU, 3aKOHAaMU U
TEOPHUSIMH; YBEPEHHOE 110JIb30BaHNE (PU3NUECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

3)BnajieHHe OCHOBHBIMHM METOJAMM HAay4YHOTO TO3HAHMS, HUCIIOJIb3YEMBIMH B (PU3UKE: HaOIIO/EHuE,
OIMCaHue, U3MEpPEHUE, HIKCIEPUMEHT; YMEHUsI 00padaThiBaTh pe3ysbTaThl U3MEPEHUI, OOHAPYKUBATh
3aBUCHMOCTh MEXAY (PU3NYECKUMHU BETUYMHAMH, OOBSCHATH TOJYyYEHHBIC pPE3yNbTaThl W JIelaTh
BBIBO/IBI;

4)copMHUPOBAHHOCTh YMEHUS PeIIaTh PU3NUECKHE 3a0a49H;

5)chopMUPOBAHHOCT YMEHHUSI NPHUMEHSATH I[IOJIyYEHHbIE 3HAHUS ISl OOBSCHEHMS YCIOBUM
MpoTeKaHus (U3MYECKUX SBICHUNW B TPHPOAE U M TPUHATUS TNPAKTHUUECKUX pEIICHUN B
IMOBCEAHEBHOM JKU3HH;

6)chopMUpPOBAaHHOCTH COOCTBEHHOW TO3WIIMKA 10 OTHONIICHHIO K (U3UYECKOW uH OpMaIu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

T)oBnagenue (cOPMHUPOBAHHOCTb TNPEACTABICHUN) MpaBUJIaMH 3amucH  (U3NYECKUX (HopMyn



penbedHO-TOYeUHOM cucTtemMbl oOo3Hadenwit JI. bpains (ans  cnenmbIx W CTa0OBUASIINX

o0yJarommxcs).

1.4. KoinyecTBO 4acoB HA OCBOeHHE padoyeil MporpaMMsbl y4eOHOI0 npeaMeTa.

O0Bem oOpa3zoBaTenbHON HArpy3Kku oOydaromierocs: 226 4acoB, B TOM YHCIIC:

1) ydeOHast Harpy3ka 0OydJaronIerocs BO B3aMMOAEHCTBUH C IIPEIIOAaBATEIICM:

— BCero y4eOHbIX 3aHATHH 219 yacos,
— KoOHcynbTauui 1 yac,
— MOPOMEXYTOYHOM aTTecTaiuu 6 4acoB
2) camocTosaTenbHas ydeOHas pabota odydaromierocs 0 4acos.

B ToM umciie yacoB BapuaTuBHO# YyacTu yueOHbIX ukioB OOII: He mpemxycMoTpeHo.

2. COAEP)KAHUE YYEBHOI'O IIPEIAMETA U TEMATHYECKOE IINTAHUPOBAHHME.

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThl.

Bun yuebHoit paboThl O0BeM yacoB
O0beM 00pa3oBaTEIILHON HArPY3KH 226

VYyeOHast Harpy3ka oOydaromuxcs (4ac.) B TOM YHCITIE:

CamocTosiTenbHas yueOHas paborta 0

VYyeOHnass Harpy3ka oOyyarommxcs (4ac.) BO  B3aUMOJACHCTBHUH

Iperno/iaBaTeyeM B TOM YHCIIe:

BCEro y4eOHBIX 3aHATHH (B T. 4. IO Y4€OHBIM AUCLMILIIUHAM) 219
TeopeTudecKoe o0yueHne 193
71a00paTOPHBIX U MPAKTUUECKUX 3aHATUI 26

Koncynpranuu 1
[TpomexyTouHas aTTecTanus B popme sK3aMeHa 6

[IpodunsHoe m3yueHue oOIIe0Opa3oBaTenbHONM ydeOHOTO mpenMera «PU3MKa » OCYIIECTBISIETCS
YaCTUYHBIM IepepacnpeieieHneM yIeOHbIX YacOB U OTOOPOM JAUIAKTUYECKUX €AUHUI] B 3aBUCUMOCTH

OT BaYKHOCTH T€M JJIs CIIEIHAIbHOCTEN TEXHOJIOTHYECKOTO HpO(bHHH.



2.2. TemaTn4yecKHil IJIAH U COJePKaHNE YUeOHOI0 NpeaMeTa.

HaumenoBanue Copepxxanue y4eOHOro Martepuaja, Ja0opaTopHble M HpakTH4Yeckue padorbl, | O0bem 4yacoB | YpoBeHb
pa3iesioB U TeEM CaMoOCTOsSITeJIbHAsI padoTa 00y4ar0IMXcst 0CBOEHMS
1 2 3 4
Beenenue Conep:xaHue yueOHOTro MaTepHaJia 2 2
Beenenne. OCHOBHbIE €OUHHMIBI H3MEpeHHs (U3UYECKUX BENIWYMH. Marematuuyeckue | 2 2
OCHOBBI (PH3UKH
Tema 1 Coaepxxanue yuyeOHOIro MaTepuasia 46
Mexannka 1 Mexanunueckoe JBrkeHue. MartepuaibHas Touka. OTHOCUTENBHOCTH JBIKeHus. C.o. | 2 2
Koopaunars! Tena. Bekrop nepemenienus.
2 [Tpsamonuneitnoe paBHOMepHoe aBwxkeHHe. CkopocTh. ['paduueckoe mpenacraBieHue | 2 2
JIBUKCHMUSL.
3 VYckopenue. IlpsMmonuHeitHoe paBHOYCKOpeHHOe JBrkeHue. llepemerenue mpu | 2 2
PaBHOYCKOPEHHOM JIBHKEHUU.
4 JIBm>xeHue Tena, OpPOIIEHHOIO MOJ YIJIOM K TOPU30HTY. PaBHOMepHOE NBMKEHHE 10 | 2 2
OKPY’KHOCTH.
5 CBoOoHOE TIaZicHHE Tell. YCKOpPEHHE CBOOOIHOTO TaJeHUs. YTJIOBas W JUHCHHAS | 2 2
CKOPOCTH.
6 ITepssiii 3akoH Herotona. Cuita. Macca. mnynsc Tena. 2 2
7 Bropoii 3axoH HeroTona. Tperuii 3akoH HeroToHa. 2 2
8 3aK0H COXpaHEHUsI UMITYJIbca. MOITHOCTD. 2 2
9 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb. 2 2
10 | Bec tena. HeBecomocts. UMnynbce. 3ak0H cOXpaHEHUs UMITyJIbCa. 2 2
11 | PeaktuBHOE nBuxeHHe. 3HaueHue padbot K. D. IluonkoBckoro ans KOCMOHAaBTHKH. | 2 2
MonHoCTSb.
12 | OHeprus. Knnernueckas sueprus. [loTeHmanbHas s3Heprus
13 | 3aKoH cOXpaHEHMS MOJHON MEXAHUYECKOW SHEPIHH.
14 | XapakTepuCTUKH TapMOHMYeCKUX KoneOanuil. IlpeBpamienue sHepruu mnpu
TrapMOHUYECKUX KOJeOaHMsIX.
15 | BeiHyxaeHHble kojeOaHus. ABTokoneOanus. Pe3onanc. XapakTepuCTHUKH BOJIHOBOTO | 2 2

mporiecca.




16 | OcHOBHBIE CBOWMCTBA BOJIH: HHTep(epeHus, Tudpakiius, IpeJIoMIeHHE, OTPOKEHHE. | 2 2
17 | 3BykoBbie BoiHbI. CKOpOCTh 3BYKa. CHiia ¥ BBICOTA 3BYKa 2 2
JlabopaTopnasi paGora 8 6
1. UccnenoBanue nBYKEHUS Tela MO AEHCTBUEM IMOCTOSHHON CUIIEL
2. OmpeneneHre YCKOPEHUs CBOOOIHOTO MAJACHHS C TTIOMOIIBIO MAsITHHKA.
3. M3ydeHue 3akoHa COXPAHEHUS UMITYJIbCA U PEAKTUBHOT'O JIBHKEHUS
4.VI3yueHue 3aBUCUMOCTH TMEPHOJIa KOJIeOaHN HUTSHOTO MAassTHUKA OT JIJTMHBI HATH.
KonTtpoabnas padora. 4 4
l.Kunemaruka. /[unamuka. 3akOHBI COXpaHEHUSI.
2 .MexaHnueckue KoJieOaHUs U BOJTHBI .
Tema 2 Coaep:xanue yueOHOTro MaTepHaJia 44
MouJekyasipuas 1 OCHOBHBIE TIOJIOKEHHS M.K.T. M KX SKCIIEPUMEHTAIILHOE TTOATBEPIKICHHUE. 2 2
¢usuka. 2 CBsi3b MEXKIYy JaBJICHUEM M CpeAHEH KMHETUYECKOW PHEpruei MOJIEeKysl UIeaJbHOTo | 2 2
TepMoanHaMuKka rasa.
3 TennoBoe paBHOBecue. TeMmneparypa. 2 2
4 WneanbHbiil ra3. OCHOBHOE ypaBHEHUE UACAIIBHOIO rasa. 2 2
5 YpaBaenue Menzeneena - Kimaneiipona. 2 2
6 Nzomnporeccel. ['padguku u3omnporeccos. 2 2
7 Hacsiiennsie 1 HeHacbleHHbIE Tapbl. BiaxkHocTs. Touka pockl. 2 2
8 Kunenne >xuakocteil. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHMs OT JABJICHUSA. | 2 2
CwmauuBanue. KanumisipHeie sSiBIEHUS.
9 Kpucrannmueckue u amop¢nsbie Tena. Kuakrue KpucTamibl. 2 2
1 Jedbopmariust TBepaOTro Tena. MexaHndecKue CBOMCTBA TBEPABIX Tel. 3akoH ['yka. 2 2
0
1 Buytpennss sHeprus Tena. CrocoObl U3BMEHEHUsI BHYTPEHHEH dSHEepruu Tena. 2 2
1
1 Pa6ora raza. KonuuectBo TemnoThl. Y ienbHast TEIMIIOEMKOCTb. 2 2
2
1 VYpaBHeH#ue TeroBoro 6ananca. [lepBeiii 3aKOH TEPMOAMHAMHKH. 2 2
3




1 [IpumeHneHne mnepBOro 3akoHa TEPMOJUMHAMHUKHM K Pa3IMYHBIM H30Ipoleccam. | 2 2
4 HeoOpaTUMOCTh TEIIOBBIX MPOIECCOB.
1 [Ipunuun neicTBus TeruioBbIX aBuratencii. Kosddumument monesnoro aeicTBus | 2 2
5 TEIUIOBBIX JBUTATEIEH.
1 OxpaHa OKpYyKaloIleil Cpepbl. 2 2
6
Jladoparopnasi pabora 8 6
1.IIpoBepka razosoro 3axona I'eii-Jlroccaxka.
2. 3mepeHue BIa)KHOCTH BO3/1yXa.
3. I3MepeHue MoBEpXHOCTHOTO HATSKEHUS KUIKOCTH.
4. OnpeneneHue MOAYJS MPOAOIbHON YIIPYTrOCTH PE3UHBIL.
KonTpoasnas padora 4 2
1. M.K.T. uneanpHoro rasa.
2. TepmMoauHaMuKa

Tema 3 Coaep:xxanue yue0HOro MaTepHaJia 90

DJIeKTPOAMHAMHUKA 1 DNIEKTPUUYECKUI 3apsll. DIIEMEHTAPHBIN 3apsal. DIEeKTpU3auus Tejl. 3aKOH COXPAHEeHUS | 2 2

3apsna. 3akoH Kynona
2 Onektpuueckoe none. HanpsbkeHHOCT  3nekTpocraTHdeckoro mois. Jluxum | 2 2
HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTO TOJISL.

3 Pabota snekrpocrarnyeckoro nosis. [loTeHIMaabHOCTh 3MEKTPOCTAaTUYECKOTO OIS, 2 2
4 [IpoBOIHUKY U AUBIEKTPUKH B IIEKTPOCTATUYECKOM TIOJIE.
5 Pa3nocTh norennuanos. Hanpsokenue. DneKkTpuyeckas eMKOCTb. 2 2
6 Konnencarop. CoennHeHne KOHJIEHCATOPOB. 2 2
7 OHeprus 3apsHKEHHOr0 KOHIEHCATOPA. 2 2
8 OnekTpuueckuil Tok. Cuia ToKa U MIOTHOCTh TOKA. 2 2
9 DNEKTPUUECKOE CONPOTUBIIEHHE. 3aKOH OMa 1JIs1 y4acTKa IIEMH. 2 2
10 | MI3mMepeHne Criibl TOKA M HANIPSKEHUs. DJIEKTPOJABHIKYIIAS CHIIA. 2 2
11 | 3akon Owma mis monHOM 1ternu. CoeTuHEeHre MTPOBOIHUKOB. 2 2
12 | 3akon [xoynsa-Jlenua. Pabota 1 MOITHOCTB AJIEKTPUYECKOTO TOKA. 2




13 | DnexkTpuyecKkuii TOK B BAKYyME. 2

14 | DnexTpuueckuil TOK B )KUJIKOCTSX. 3aKOHBI 3JIEKTPOIN3A. 2

15 | DnekTpuyeckuii TOK B MOJynpoBogHuKax. COOCTBEHHAs M TPUMECHAsT TIPOBOIUMOCTH | 2
MOJIYTIPOBOJJHUKOB. P- N - IEPEXO] .

16 | DnexkTpuyeckuii TOK B MeTayliaXx. CBEpXIPOBOAMMOCTb.

17 | DnexTpuyeckuil TOK B ra3ax. I'a30Bble pa3psbl. 2

18 | MarautHas uHaykuus. JIuaun mMarHuTHOM MHAykuuu. Cuna Amnepa. [Ipumenenue | 2
CUJIBI AMIiepa.

19 | Cuna JlopeHnna u e€ npuMeHEHHE. 2

20 | DnekTpoMarHUTHast UHAYKIMS. 3aKOH 3J€KTPOMAarHUTHON MHTYKIUH. 2

21 | BuxpeBoe snekrpuueckoe nosue. CamonHaykuusi. MTHIyKTUBHOCTbD. 2

22 | DHeprust MarHuTHOTO 10JIs1 .CBOOOTHBIC 3/M KOJIeOaHUS B KOJICOATEITLHOM KOHTYpE. 2

23 | IlpeBpamieHue sHepruu B KojeOaTeabHOM KoHType. ComnpoTuBiIE€HUs B 1Lenu | 2
MEPEMEHHOT0 TOKA.

23 | [lepemennslii TOK. ['eHEpaTOp MEpeMEHHOTO TOKA. 2

25 | AKTHMBHOe, HHJYKTUBHOE U €MKOCTHOE compoTuBieHue. Pabora u MouiHOCTSH | 2
MIEPEMEHHOT0 TOKA.

26 | Tpancdopmarop. K.IL.JI. Tpanchopmaropa. 2

27 | DneKTpoOMarHUTHBIE BOJIHBI U UX CBOMCTBA. 2

28 | Ilomyuenue, nepegava v UCIOIb30BAHNUE DJIEKTPOIHEPTUU. 2

29 | DnekTpoMarHuTHbIE BOJIHBI. OTKPBITHIN KOJIEOATENbHBIA KOHTYP. 2

30 | IIpunummns! paguorenedoHHol cBs3u. Pagnonokarys. 2

31 | CBer kak 3JEKTpPOMAarHuTHas BOJIHA. 3aKOHBI OTPaKEHUS M IPEIOMIIEHUS CBeTa. | 2

ITonHoe BHYTPCHHCC OTPAXXCHUC CBCTA.




32 | Xox ny4ei B TpeyroibHoH npusme. JInnzbl. @opMyiia TOHKON JTUH3BI. 2 2
33 | ducnepcus ceeta. MaTepdepeHius creta. 2 2
34 | UuTepdepenmus cera. 2
35 | Audpakmus ceera. JudpaknuonHas penierka. 2 2
36 | Uznyuenue u criekTpbl. CrieKTpaibHbIN aHAJIN3 U €r0 IPUMEHEHHUE. 2 2
37 | UudpakpacHoe, ynbTpaduoIeTOBOC U PEHTTCHOBCKOE U3ITyUCHHE. 2 2
38 | [lkana 31€KTPOMAarHUTHBIX U3JIy4YE€HUH. 2 2
Jlaboparopnasi padora 8 12
1. U3yuenue 3akoHa OMa /17151 y4acTKa Lemu.
2. U3mepenue DJIC v BHYTPEHHETO CONPOTUBIICHUSI UCTOYHHUKA TOKA.
3.Onpexnenenue ko3 duineHTa npeaoMIeHUs CTeKIa
4. Nzyuenne naTephepeHun u audpakium cBeTa
KonTpoasnas pa6ora 6 2
1. Onextpocraruka. [10CTOSHHBIN 2JEKTPUUECKUIN TOK.
2. DNeKTpOMarHUTHbIE KOeOaH!s U BOJHBI.
3. Onruka
Tema 4 Copepxanue yueOHOro MaTepuaJa 24
Crpoenne atoma. | 1| ®oroanexkrpuueckuii 3gpdext. OnbiTel CroneroBa AT 2 2
KBanToBas gusnka. 3akoHsbl poTodddexra. YpaBHeHne DHHIITEHHA .
2| ®otonHbl. KopnyckynisspHO-BOIHOBOH yallu3M. 2 2
3| OnwiTh D.Pe3epdopaa mo paccessHuio anbda-yactuil. JAnepHas Moaens aToMa. 2 2
4| Ksanrossle nocrynatsl H.bopa. Ilornomnienue u ucyckanue cBeTa aTOMOM. 2 2
5| Jlazepbl, NpUHIMUIT JEWCTBUS U UCIOJIb30BAHMUE.
6| Cocras siapa aroma. M3oronsl. [legexT mMaccsl siapa. 2 2
7| SlnepHble peakiuu. 2 2
8| PanmnoakTBHOCTH. 3aKOH PaJIMOAKTUBHOTO pacmajia. 2 2




9| TepmosiaepHble peakuny. bruogornueckoe AeMCTBUE PaMOAKTUBHBIX H30TOIOB. 2

1| CBoiicTBa 3JIeMEHTApHBIX YaCTHUIl U UX MpeBpaileHus. YacTuupl 1 aHTudactuibl. KBapku. | 2
0] dyngameHTaNbHbIE B3aUMOJICHCTBHUS.

JlaGoparopHasi pabdora 2
1. MonenupoBaHue paiMoakTUBHOTO pacnaaa

[\

KonTpoasnas padora
1 ®oroapdexr. KBanroas gusmnka

[
w

Tema § Copnepxxanue yuyeOHOIro MaTepuasia

JBosonus Beesiennon O ekt Homepa u obHApyKEeHUE «pa30eranusy» ralakTUK. boJbIoii B3phIB.

Bo3HukHOBEHHE XUMHYECKUX DJIEMEHTOB M CMHTE3 BEIISCTB Ha 3BE€3/7aX U MJIaHeTax.

3akonsl Kerutepa-3akoHbI ABIKEHHS HEOSCHBIX TEI.

Bo3mosxHbIe crieHapuu 3BONIOIMY Beenennoi. DBOMIONNS U SHEPTHS TOPSHUS 3BE3]1.

1
2
3
4] IIpoucxoxaeHue miaHeT (Bo3pact 3emau U Apyrux teia COTHEUHON CHCTEMBI).
5
6

Actpodusnueckasi KapTUHA MHUPA.

JlabopaTopnasi paGoTa (He mpeayCMOTPEHA)

IIpakTHyeckoe 3aHsaTHE (HE IPETYCMOTPEHO)

(]

KonTposbHas padora

KouncyabTanus

A== O O[NNI

JK3aMeH

Bcero: 226

Jlnis XapakTepUCTUKU YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCS Clelylonue 0003HaueHus:

1 — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee U3yYEHHBIX OOBEKTOB, CBOMCTB);

2 — penpoyKTUBHBIN (BBIIOJHEHHUE ACATEIBHOCTU MO 00pasily, MHCTPYKIIMU WU MO PYKOBOJCTBOM);

3 — NpONYKTUBHBIN (IUTAHUPOBAHKUE U CAMOCTOSITENIbHOE BBIIIOJHEHUE JIEATEIbHOCTH, pEIIeHHE TPOOJIEMHBIX 3a/1a4)




2.3. Conep:xanue npopuIbHON COCTABJISIONIEH.

Conepxanue o0yueHHs

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIIbHOCTU CTY/ICHTOB
(Ha ypoBHE y4eOHBIX JIEHCTBHIA)

Bsenenue

YMeHuss  NOCTaHOBKM  Leleld  JeATENbHOCTH,  IUIAHUPOBAHMS
COOCTBEHHOW JEATENIBHOCTU Ul JOCTHKEHMs IOCTABJICHHBIX IIeJei,
MIPEIBUJICHUSI BO3MOXHBIX PE3YJIbTAaTOB 3TUX JIEHCTBUI, OpraHU3aluu
CaMOKOHTPOJISI U OLIEHKHU IIOJyYEHHBIX PE3yJIbTaTOB.

PazButne cnocoOHOCTM $SCHO W TOYHO WM3JIaratb CBOM MBICIIH,
JIOTHYECKH OOOCHOBBIBaTh CBOIO TOUYKY 3pEHHUS, BOCHPUHUMATH U
aHAJIM3UPOBAaTh MHEHUS COOECETHUKOB, IpPU3HABas IPaBO JPYroro
4eJI0BEKa Ha MTHOE MHEHHUE.

[IpousBenenue mu3MepeHus: PU3NUECKUX BEIMYMH M OIICHKA T'PAaHUIIBI
MOrPENIHOCTEN U3MEPEHU.

IIpencraBnenue rpaHuLbl MOrPEMIHOCTEN U3MEPEHUN IIPU MOCTPOCHUU
rpaguKoB.

YMeHHne BBICKA3bIBaTh THUIIOTE3Bl Ui OOBSICHEHHsS HaOII0IaeMBbIX
SIBJICHUI.

YMeHnue npeaiaratb MOJEIH SIBIICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3noxenne OCHOBHBIX IIOJOKEHHA COBPEMEHHOM HAay4HOW KAPTUHBI
MUpa.

[IpuBenenne mpuMepoB BIMSHUS OTKPHITHIA B (pU3MKEe Ha MpoOrpecc B
TEXHHUKE ¥ TEXHOJIOTUH POU3BOJICTBA.

Hcnonp3oBanue MHTEpHETA U1 TOMCKA HHPOPMALTUU

1. MEXAHUKA

Kunematuka

[IpencraBnenne MEXaHMYECKOTO [BIDKCHMSI Tela YpaBHEHUSIMHU
3aBUCUMOCTM KOOPJAMHAT M NPOEKIUEH CKOPOCTH OT BPEMEHH.
[IpencraBinenre  MEeXaHMYECKOrOo  JIBWKEHUS  Tena  rpaduxkamu
3aBUCMMOCTM KOOPJAMHAT M TPOEKIUEH CKOPOCTH OT BPEMEHHU.
Ornpezenenne KOOpUHAT MPONACHHOTO MYyTH, CKOPOCTH U YCKOPEHUS
Tena mo rpadukamM 3aBUCUMOCTU KOOPIMHAT U MPOEKIUN CKOPOCTU OT
BpeMeHu. OmnpeneneHne KOOPAWHAT MPONJAEHHOTO MYTH, CKOPOCTU H
YCKOPEHHS TeJa 10 YPaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U MPOEKIIHA
CKOPOCTH OT BPEMEHH.

[IpoBenenue CPaBHUTEIBHOTO aHanu3a PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JIBUOKEHUU. Yka3zanue HACTIOIB30BAHUS
MOCTYMATEIbHOTIO U BpAalIaTeIbHOTO JIBM)KEHHUM B TEXHUKE.
[IpnoGperenue omnpiTa pabOThl B TPYMIE C BBHITOJHEHUEM Pa3IUYHbBIX
CoLIMaNbHBIX polieil. Pa3paboTka BO3MOXXHOW CHUCTEMBI JACUCTBUN H
KOHCTPYKITUU TUTST AKCIEPUMEHTAIBHOTO onpeneneHus
KMHEMATUYECKUX BEJIH-

guH. [lpencraBnenne wHOpPMAIMU O BUIAX JBIKCHHS B BHJC
TaOIUIIBI.

3aKOHBI COXPAHEHUS
B MEXaHMKE

[IpumeneHne 3akoHa COXpPAHEHUS MMIYJIbCa JUISi  BBIYMCICHUS
W3MEHEHUN CKOPOCTEM Teln MpPU HMX B3aUMOJEHUCTBUSX. M3MepeHue
paboTHI CHJT U U3MEHEHNE KHHETHYECKOW SHEPTHH Tela.

Brruncnenme paGoThl CHJT M M3MEHEHUS! KUHETUYECKOW PHEPTUU Tena.
Brrunciienne moTeHUHANIbHON PHEPIUU TEJI B TPABUTALMOHHOM IIOJIE.
OmnpeneneHre MOTEHIMAIBLHON YHEPTHH YIPYro Ae(GopMHUpPOBAHHOTO
TeJla MO WM3BECTHOM AedopMalMiii U KECTKOCTH Tena. [Ipumenenume
3aKOHA COXpPaHEHHMS MEXaHMYECKOM DHHEpPruud IIpU  pacyeTax
pe3yJIbTaTOB B3aUMOJICUCTBUN TEJI TPAaBUTALMOHHBIMU CHJIa-

MH U CHJIAMH YIIPYTOCTH. YKa3aHHWE TPaHUL] PUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3aHue Y4eOHBIX MUCIUIUINH, TPH H3YYCHUH KOTOPBIX




‘ HCIIOJIB3YIOTCA 3aKOHBI COXPaHCHU

2. OCHOBBI MOJIEKYJIIPHOW ®U3UKHW U TEPMOJIJUHAMMKHA

OCHOBBI MOJIEKYJISIPHOM
KUHETUYECKON TEOPUH.
Wneanbubiii ras

BrinonHeHue 3KCepuMeHTOB, CITyKalluX 1151 000CHOBaHUS
MOJIEKYJIsIpHO-KuHeTnueckoit Teopuu (MKT).

Pemenue 3ana4 ¢ mpuMeHEHHEM OCHOBHOTO YpaBHEHUS
MOJICKYJISIPHO-KHHETUYECKOM TEOPUH ra3oB.

Omnpenenenue mapameTpoB BelIeCTBa B ra3000pa3HOM COCTOSSHUU Ha
OCHOBAHMHU YpaBHEHHUs COCTOSIHMA HIealbHOro rasza. OmpeneneHue
MapaMeTpoB BEIIECTBAa B Ta3000pa3HOM COCTOSHUM U MPOUCXOASIINX
nporeccoB 1o rpadukam 3asucumocts p (T), V (T), p (V).
OkcnepumenTanbHoe uccieaopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenue B BUaE rpaikoOB U30XOPHOTO, H300apHOTO

U M30TEPMHUUYECKOTO MpPOIeccoB. Briuncienue cpenneil KHHETHUECKOM
SHEPIUHU TEIJIOBOTO JBM)KECHUS

MOJIEKYJI I10 U3BECTHOM TeMIepaType BellecTBa.

Bricka3piBanue THIIOTE3 sl OOBSICHEHUS HAONIOMAaeMBIX SIBICHUH.
VYkazaHue rpaHull IPUMEHUMOCTH MOJEIHU «UJealIbHbBIN Ta3» 1 3aKOHOB
MKT

OCHOBBEI TCPMOAUHAMUKH

N3mepenune koauyecTBa TEIJIOTHl B IIpoLieccax Teronepenadyu. Pacuer
KOJIMYECTBA TEIJIOThI, HEOOXOJUMOr0 JJisl OCYILECTBICHUS 3alaHHOTO
rpoiiecca ¢ Termionepeaadeid. Pacuer nsmMeHeHus: BHyTPEHHEN SHEpPTUU
TeJl, pabOTHI ¥ IEPEJAHHOTO KOJTMYECTBA TETIOTHI

C UCIOJIb30BAaHUEM NIEPBOT0O 3aKOHA TEPMOANHAMUKH.

Pacuer paboTsl, coBepiIeHHOH Ta30M, 110 Tpaduky 3aBucuMocTH p (V).
Boruncnenue paboThl rasa, COBEPIICHHON MPH W3MEHEHUU COCTOSHUS
no 3amMkHyroMy uukiy. Beraucnenne KIIJ[ mpu coBepmieHun rasom
paboThl B MIpoleccax U3MEHEHHsI COCTOSIHHS MO 3aMKHYTOMY ITUKIY.
OObsicHeHrEe NMPUHLMIIOB JEHCTBHS TEIUIOBBIX MaIIMH. JleMoHcTpanus
ponu (QU3MKM B CO3aHUM M COBEPIICHCTBOBAHWU  TEILIOBBIX
JIBUTATEJIEH.

W3noxeHne cyTH 3KOJOrMUYECKHX MpoOsieM, 00yCIOBICHHBIX paboTOMN
TEIUIOBBIX JBUTATEIEeH U MPEIOKEHHE TYTH UX PELICHHUS.

VYkazaHue rpaHui] NpUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.

YMeHue BecTH JAMANOr, BBICIYIIMBAaTh MHEHUE  ONIIOHEHTA,
y4acTBOBaTh B JUCKYCCHUHU, OTKPBITO BBIPaKaTh U OTCTaMBaTh CBOIO
TOUKY 3PEHHUS.

VYkazanue y4eOHBIX AMCHUILUINH, IPH U3yYEHUH KOTOPBIX HUCIIONIB3YIOT
yueOHbI MaTepuan «OCHOBBI TEPMOANHAMKI

CaoiicTBa 11apos,
KHUJKOCTEH, TBEPbIX TEI

N3mepenne BIaxKHOCTU BO31yXa.

Pacuer KonMuecTBa TEIIOTHI, HEOOXOAUMOIO JUIsl OCYILECTBIICHUS
rporecca Iepexoaa BeleCTBa U3 OAHOIO0 arperaTHOro COCTOSHMS B
IpYroe.

OKCIIEpUMEHTAJIBHOE HCCIIEOBAHUE TEIJIOBBIX CBOMCTB BEIIECTBA.
[IpuBeneHre NpUMEPOB KaNMWUISIPHBIX SBJIEHUH B OBITY, MPUPOJE,
TEXHUKE.

HccnenoBanne MexaHMYECKHX CBOMCTB TBepAbIX Ted. [Ipuvenenue
¢u3nyeckux TMOHATUH W  3aKOHOB B y4eOHOM  Marepuaie
Ipo(eCCHOHATIBHOTO XapaKTepa.

Hcnonb3oBanue MHTEpHETA 111 ToMcKa MH(OpMAIK 0 pa3paboTKax U
MIPUMEHEHUSIX COBPEMEHHBIX TBEPJIbIX U aMOP(HBIX MaTEPHAIIOB

3. JJIEKTPOANHAMMUKA

DJIeKTpOCTaTUKa

Brrancnenue cun BSaHMOﬂeﬁCTBHH TOYCYHBIX DJICKTPHUYCCKUX 3apA10B.
Brrunciaenue HAIMPSPKCHHOCTU ~ DJICKTPHUYCCKOI'0 IMOJid  OJHOTO H
HECKOJBKHUX  TOYCYHBIX SJICKTPHUYCCKUX 3aps10B. Brrancienue




MOTEHIMaa IIEKTPUUYECKOTO MOJs OJHOTO U HECKOIBKHMX TOYEHHBIX
JJIEKTPUYECKUX 3apsA0B. MI3MepeHne pa3HOCTH IIOTEHIIUAIIOB.
N3mepenne  sHEpruM  BJIEKTPUYECKOTO  TOJA  3apsSKEHHOTO
KOH/JIEHCATOopA.

Beluucinenne  SHepruM  3NEKTPUYECKOTO MO  3apsSHKEHHOrO
KOHJIeHcaTopa. Pa3paboTka miaHa W BO3MOXHOW CXEMBl JCHCTBHIA
SKCHEPUMEHTAIIBHOTO OMNPEIEICHUS 3JIEKTPOEMKOCTH KOHJEHCAaTOpa U
JUAJIEKTPUYECKON IPOHUIIAEMOCTH BELIECTBA.

[IpoBeneHne  CpaBHUTENBHOIO  aHAIM3a  [PABUTALUOHHOTO U
3JIEKTPOCTATHYECKOTO IOJIEHN

ITocTOSHHEIN TOK

N3mepenne MoOIIHOCTH 3iekTpudeckoro Toka. M3mepenue OJIC u
BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

BeinonHeHue pacyeToB CHUIIBI TOKA M HANpSHKEHUHA Ha y4acTKax
aneKTprueckux nerneil. OObsICHEHHE Ha IPUMeEpe AIIEKTPUUYECKON Lenu
¢ nByms wuctouHukamu Toka (D/IC), B KakoMm ciydyae HCTOYHUK
ANEKTPUYECKON 3HEprun paboTaeT B peXUMe reHepaTopa, a B KaKOM —
B pEKHUMeE oTpeduTess.

Ompenenenue  Temmeparypsl HHUTH  HakanuBaHus.  M3mepeHue
3JEKTPUYECKOTO 3apsia IEKTPOHA.

CHsiTHE BOJIbTAMIIEPHON XapaKTEPUCTUKHU JUOIA.

[IpoBeaeHue cpaBHUTENBLHOTO aHAINW3A MOIYITPOBOIHUKOBBIX TUOJ0B U
TpuonoB. HMcnonb3oBanue MHTepHeTa nns moucka WHGOpMaLuu O
MEePCIEKTUBAX Pa3BUTHUS MOJIYIPOBOJHUKOBOU TEXHUKH.

YcTaHoBKa NPUYMHHO-CJIEICTBEHHBIX CBI3EH

MarsuTHbIE SIBICHUS

W3mepenue WMHAYKIMHM MarHUTHOTO ToNs. Beluucienue cui,
JEHUCTBYIOIUX HA MPOBOAHUK C TOKOM B MarHUTHOM IIOJI€.
Boruncnenne cun, OCHCTBYIOIIMX HAa  DIIEKTPUYECKH  3apsf,
JBIDKYIIUICS B MArHUTHOM TIOJI€.

UccnenoBanue SIBJICHUI 3JIEKTPOMarHUTHOM WHIYKIUH,
CaMOMHIYKITUH.

Brluucnenue 3Hepruu MarHuTHOTO MOJISI.

OO0bsicHeHrEe TPUHITUTIA ACUCTBUS AIEKTPOIBUTATEIIS.

OObsicHeHHEe TIPUHIIMIIA ACUCTBUS TeHepaTopa dIEKTPHUUECKOro TOKa U
AIEKTPOU3MEPUTENBHBIX NMPUOOPOB. OOBIACHEHUE TPUHIUIIA JIEHCTBUS
Macc-crekTporpada, yCKopuTeneil 3apssKkeHHBIX YacTHI.

OObsicHeHHWe pPOJM MArHUTHOTO MOJsi 3eMJIM B JKU3HU PACTCHUIA,
YKUBOTHBIX, YEJIOBEKA.

[IpuBenenue mnpuUMEpPOB MPAKTHUYECKOTO TMPUMEHEHUS H3YUYCHHBIX
SIBIIGHUH, 3aKOHOB, TPHUOOPOB, YCTPOICTB.

[IpoBeneHue cpaBHUTENBHOTIO aHAIM3a CBOMCTB 3JEKTPOCTATHYECKOTO,
MAarHUTHOTO U BUXPEBOTO 3JIEKTPUUECKHUX MOJEH.

OObsicHeHWe Ha TpPUMEpPe MAarHUTHBIX SIBIICHUW, ToudeMy (DHu3uKy
MO»HO pacCMaTpUBaTh KaK METAIUCIUILIIUHY.

MexaHn4eCKHE KOJIcOaHus

HccnenoBanne 3aBUCHUMOCTH TIEpUOAA KOJICOAHHM MaTeMaTHYeCKOTO
MasgTHHKa OT €ro JJIMHBI, MacChl ¥ aMIUIUTYIbl KOJIeOaHMil.
HccnenoBanue 3aBUCUMOCTH TiepHoOAa KoJeOaHUN Tpy3a Ha MPYKHUHE
OT €r0 MACChl U JKECTKOCTH MPYXUHbI. Beluncienune nepuoaa
KoJjeOaHuil MaTeMaTHYeCKOro MasiTHUKA 10 U3BECTHOMY 3HAUEHUIO €T0
JUTMHBL. Bberaucienue mnepuwoja KojieOaHWW Tpy3a Ha TPYKHUHE TI0
W3BECTHBIM 3HAYEHHSIM €r0 MAacChl U KECTKOCTH MPYKUHBI. BeipaboTka
HaBBIKOB  BOCIPHUHMMATh, aHAJIW3UpPOBaTh, IepepadarbiBaTh U
MPEenbABIATh HUHDOPMALIMIO B COOTBETCTBHH C IOCTABICHHBIMH
3a/1a4aMU.




[TpuBeneHne NpUMEPOB aBTOKOIEOATEIFHBIX MEXAaHMYECKUX CHCTEM.
[TpoBenenue kiaccuuranuy Koiebanui

Yrpyrue BoIHbI

N3mepenune mivHBI 3BYKOBOM BOJHBI MO pe3yJibTaTaM HaOIIOACHHI
UHTEP(EPEHIIUU 3BYKOBBIX BOJIH.

HaGmronenue n oObsicHeHUE sBJIeHWH MHTepdepeHInd U Tudpakiuu
MEXaHHYECKUX BOJIH.

[IpencraBnenne obnacTell MPUMEHEHHUS yIbTPa3ByKa M TEPCIICKTHBBI
€ro HCIIOJIb30BAaHMS B PA3IMYHBIX OOJIACTSAX HAyKH, TEXHHUKH, B
MeaunuHe. V3moxkeHne CyTH 3KOJOTHYECKUX MPOOJIeM, CBS3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKA

DIeKTpOMarHUTHBIE
KoJIeOaHus

HabntoneHne ocumsuiorpaMM rapMOHMUYECKUX KOJeOaHUM CHIIbI TOKA B
LEIH.

N3mepenune NEKTPOEMKOCTH KOHJICHCATOPA. H3mepenue
MHIYKTUBHOCTh KaTylIKU. lccinemoBaHue SIBIEHUS 3JIEKTPUUECKOTO
pe30HaHca B MIOCJIE0BATEIBLHON LIEIH.

[IpoBenenne  aHamOrUM  MEXAYy  (QU3MYECKUMH  BEIMYMHAMH,
XapaKTepU3yIOILHUMHU MEXAHUYECKYIO U JJIEKTPOMAarHUTHYIO
Koje0aTenbHble cUCTEMBL. PacueT 3HaueHui CUJIbl TOKA U HaIPSHKEHUS
Ha JIEMEHTaX LENH MEPEMEHHOTO TOKA.

WccnenoBanune npuHnuna aeictsust Tpancgopmaropa. Mccnenoanue
IIPUHLIMIIA JEHCTBUS MeHEPATOpa NEPEMEHHOI0O TOKA.

Hcnonp3oBanne UnTepHeTa st moncka HH(GOpMAIMM 0 COBPEMEHHBIX
crioco0ax nepeaayu 3IeKTPOIHEPTHH

DNeKTpOMarHuTHHIC
BOJIHBI

OcymiecTBieHre paauonepenayn u paauonpuema. McciaenoBanue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOUJILHOTO TenedoHa.
Pa3BuTHE IICHHOCTHOTO OTHOIICHHUS K U3y4aeMbIM Ha ypOKaxX (hU3HUKH
00BbEeKTaM M OCBaMBaeMbIM BHAAM JAeATelNbHOCTH. OOBbICHEHHE
MPUHIUAIIAATIEHOTO PA3INYUsl IPUPOJIBI YIPYTUX U SJIEKTPOMArHUTHBIX
BONH. W3NokKeHHe CyTH SKOJOTHYECKHX Mpo0JieM, CBS3aHHBIX C
AJIEKTPOMArHUTHBIMUA KOJieOaHUSIMU U BoJHaMU. OOBsICHEHUE POJHU
JJEKTPOMAarHUTHBIX  BOJH B COBPEMEHHBIX  HCCIEAOBAHUSIX
Bcenennoit

[Ipupona ceera

[IpumeHeHne Ha MPAKTUKE 3aKOHOB OTPAXEHUS M MPEJIOMIICHHUS CBETa
npu pemweHud 3anad.  OmnpeneneHwe  CIEKTPAIbHBIX — TPaHUI]
YyBCTBUTEIBHOCTH  4YEJIOBEYECKOIO0  IVa3a. YMEHHE  CTPOUTh
M300pakeHUsT TIPEIMETOB, JaBacMble JHUH3aMU. PacdeT paccTosHUS OT
JIUH3BI 10 U300pakeHust mpeaMeTa. Pacuer onTH4ecKoi CUITbI JIMH3BI.
N3mepenue GoKyCHOTO pacCTOSTHHSI TUH3HI.

HcnbiTanue Moenell MUKPOCKOIIA U TeJIECKOIa

BonHoBBIE cBOMCTBA
CcBeTa

HaGmtonenue siBieHUs HMHTEp(EPEHIUMH 3SIEKTPOMArHUTHBIX BOJIH.
HabGmonenune  sBneHuss AUQPPaKIUM  DJIEKTPOMAarHUTHBIX — BOJIH.
HaGntonenue sBI€HUS TMONAPU3AIMM  AJIEKTPOMArHUTHBIX — BOJIH.
W3mepenue IMHBI CBETOBOM BOJHBI MO pe3yibTaTaM HaOIIOJEHUS
aBieHust uHTepepenu. Habmonenue sBieHus Tupakiuy CBeTa.
Habmronenue sBneHus nojspu3alnuu U aucrnepcun cseta. lloumck
pa3nuuYMii MU CXOJCTBA MEXAY AM(PPAKIUMOHHBIM U TUCTIEPCHOHHBIM
cnekrpamu. [IpuBeneHne nDpPUMEPOB TOSBICHUS B MNPUPOAE U
HCIIOJIb30BaHNUs B

TEXHUKE SBJICHUM HHTephepeHunn, TUdpakiuuy, MOIsIpU3alud U
qucriepcuu  cBera.  IlepeunciieHHe METONOB IO3HAHUSA, KOTOPBIE
VICIIOJIb30BAHbI IIPY U3YYEHUH YKA3aHHBIX SIBJICHUN

4. KBAHTOBAS ®U3UKA. CTPOEHUE ATOMA




KBanToBas ontuka

Hab6monenue ¢orosnexrpuaeckoro sddexra. OObsicHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX ITPEICTABICHHA.

Pacuer makcuManbHOW KHUHETUYECKONM DJHEPTHHM DIJIEKTPOHOB TMIPHU
dotoanekTpuueckom  dddekre. Ompenenenue pabOThI  BBIXOAA
AJIEKTPOHA MO TpaduKy 3aBUCHMOCTA MaKCHMAaJbHOW KUHETUYECKOH
SHEepruu (POTOIEKTPOHOB OT YACTO-

Thl cBeTa. M3mepeHue paboThl BBIXOJA 3JeKTpoHa. llepeuncienue
MpuOOPOB YCTAaHOBKH, B KOTOPBIX MPHUMEHSETCS OC3MHEPIIMOHHOCTH
dhoToarddekra.

OOBsicHEeHHE KOPITYCKYJISIPHO-BOJHOBOTO Jyaji3Ma CBOHCTB ()OTOHOB.
OObsicHEeHHE pPOJIM KBAaHTOBOW ONTHKA B PAa3BUTHH COBPEMEHHOMN
¢buznkn

dusuka atoma

Habmonenue nuHeiuaTeix criekTpoB. PacueT 4acTOThI M AJIMHBI BOJIHBI
HCIIyCKaeMOI'o CBETa MpU NEPEX0JIe

aToMa BOJOPOJia W3 OJHOIO CTALlMOHAPHOTO COCTOSIHHUS B JPYroe€.
OObsicHeHHE TIPOUCXOXKICHUS JTMHEHYAaTOro CIHeKTpa aToMa BOAOpOaa
W pa3jauuMsl JIMHEWYaThIX CHEKTPOB PAa3IMUYHbIX ra3oB. McciemnoBaHue
JIMHENYATOro CIEKTPA.

UccnenoBanue npuHiuna paboThl JIOMUHECIICHTHOH JIAMITBI.
Hab6mronenue u o0bsaCHeHHE PUHIIKIIA IEHCTBUS Jlazepa.

[IpuBeneHue npuMepoB UCIOIB30BAHUSA JIa3epa B COBPEMEHHOW HayKe
1 TCXHUKCE.

Hcnonb3oBanue MHTepHeTa 1 nmoucka uHGOpMAaLUU O MEePCIeKTUBAX
MIPUMEHEHHUS Jlazepa

®du3nka aTOMHOTO Aaapa

Habmtonenue Tpekos anb(a-yactul] B kamepe BuiabcoHa.
PeructpupoBanue AnepHBIX M3JIYyYEHUH C IIOMOIIBK CUETYMKA
I'eiirepa. Pacuer sHepruu CBsi3U aTOMHBIX AIEDP.

Omnpenenenue 3apsia M MacCoBOIO 4MCJIa aTOMHOIO  sijpa,
BO3HHUKAIOILIETO B PE3YyJIbTAaTe PaAMOAKTUBHOIO pacmajia.

Boruncnenne osHepruu, OCBOOOXKJAOLIEHCS TpU  PaJIUOaKTUBHOM
pacnazne. OmnpeneneHue NPOAYKTOB SACPHOM peakuuu. Beruncienue
SHEPruM, OCBOOOXKIAIOUIEHCs MpH AlepHbIX peakuusx. I[loHumanue
MIPEUMYILECTB U HEIOCTATKOB HCIIOIB30BAHHUS aTOMHOM DHEPrUU U
HOHM3HMPYIOIIUMX  W3JIy4eHMHM B  IPOMBINUIEHHOCTH, MEIMIIMHE.
W3noxeHne CyTM  HKOJOTHYECKUX  HpoOJeM,  CBSI3aHHBIX  C
OMOJOTrMYECKUM JIEUCTBUEM PaIMOaKTUBHBIX M3mydeHuil. IlpoBenenue
KJacCU(UKALMU  JIEMEHTApHbIX YacTULl MO HUX  (PU3HMUECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BPEMEHH JKU3HH, CIUHY U T.JI.).
[ToHnMaHMe LIEHHOCTEHl HaydyHOro IO3HAHHWS MHpa He BOoOOLIe JUIs
4eJ0BEeYeCTBa B ILEJIOM, a M KaXAOro oOydarolerocs JUYHO,
LIEHHOCTEN OBJIAJICHUS] METOJOM HAY4YHOI'O IO3HAHUS Ul JOCTHKCHUS
ycnexa B JII000M BUJI€ MPAKTUUECKON JesITeIbHOCTH

5.9BOJIIOIINS BCEJIEHHON

Crpoenue u pa3Butue
Bcenennon

HaGmronenue 3a 3Be3namu, JIyHOH 1 TJTaHETAaMU B TEJIECKOTI.
Habmroienne coMHEeUHBIX MATEH C TOMOIIBIO TETIECKONa U COJIHEYHOTO
skpaHa. Hcnonp3oBanue WHTepHeTa ns TIOMCKAa U300pakeHUI
KOCMHMYECKHMX OOBEKTOB U HH(OpMauuM 00 HX OCOOCHHOCTSIX.
OOcyxneHrne BO3MOXHBIX — CIIGHapHUEB  HBOJIONMU  BceraeHHOi.
Wcnons3oBanue MuTepHETa IS TOMCKA COBPEMEHHOW MH(OpMAILIUU O
paszButuu Beenennoit. Onienka nHGpOpMaIuy ¢ MO3UIMHA €€ CBOWCTB:
JIOCTOBEPHOCTH, 00bEKTHUBHOCTH, MOJTHOTHI, aKTYaJIbHOCTH U T.II.

Opoironyst 3Be3n. Iumoresa
MIPOUCXOKACHUS
COJIHEUHOU CUCTEMEI

Brruucnenue sHeprum, OCBOOOKIAIOMIEHCS TMPU  TEPMOSIACPHBIX
peakiusix. DopMynupoBKa MpoOIEeM TEPMOSICPHOW SHEPTeTHUKH.
OO0BsICHEHNE BIUSHUS COJIHEYHOW aKTHBHOCTHU Ha 3eMirro. [loHnMaHue




pOJII KOCMHUYECKUX HCCIEAOBAaHUHN, WX HAYYHOTO M IKOHOMHYECKOTO
3HA4YCHUI. O6Cy)K,Z[eHI/IC COBpeMeHHBIX THUIIOTE3 O HpOI/ICXO)K,ZLeHI/II/I
COJIHEUHOU CHUCTEMEI

3. YCJIOBUS PEAJIM3AIINA PABOYEM ITIPOTPAMMbBI YYEBHOI'O ITPEJIMETA.
3.1. Tpe6oBaHHs1 K MUHUMAJIBHOMY MaTE€pPHAJIbHO-TEXHUYECKOMY O0ecrnedeHHIo.
Peanuzarus pabodeli mporpaMMbl y4eOHOTO MpeaMeTa TpeOdyeT HaIMUus yueOHOTro KabuHeTa (Pu3nKu
1 1abopaTopuu GU3UKH.

O6opynoBanue yueOHOTO KaOHHEeTA:

- MOCAJI0YHBIX MECT MO KOJIMYECTBY OOYUaIOIINXCS;

-CTYJIbS;

-JI0CKa KJIacCHasl,

- pabouee MeCTO IpernoaBaTers;

- KOMIUIEKT y4€OHBIX OCOOUM, CXEM, TIaKaToOB IO (pU3MKeE.

TexHuuyeckue cpeacTBa 00ydeHHUS:

- KOMITBIOTEP C TUIEH3UOHHBIM MPOTPaMMHBIM 00ECIIEYeHUEM U MYJIbTUMeIna

- IPOEKTOP;

- DKpaH NPOEKIMOHHBIN;

- 8uOeopunrbMbl:

1.0OcHOBBI KUHEMATHKH,

2.91eKTpUYeCKre SIBIICHUS,

3.25eKTPOCTaTUYECKUE SIBJICHHUS,

4.2NeKTpOCTaTUYECKOE T10JIE,

5.OHeprus 3IeKTPOCTaTHUECKOTrO MOJIs,

6.271eKTpOMarHuTHAsI UHTYKIIUS,

7.I'eomeTpruecKas ONTHKA.

- npe3eHmayuu:

1.®usnueckas KapTUHA MUPA;

2.001ue cBeneHus O IBKEHNH,

3.CB0o0OOHOE MaJCHHE TET;

4.JIBM>KEHHE MO OKPY’KHOCTH;

5.3axonsl HeioToHa;

6.Cuiibl B IpUpozE;

"7.3aKOH BCEMUPHOTO TATOTEHUS;

8.3aKOH COXpaHEHUsI UMITYJIbCA;

9.Mexanunueckas paboTa;




10.IToreHunanbHast 1 KUHETUYECKAs! SHEPTUSL.
11.3ak0oH coxpaHeHUs OJTHOW MEXaHNUECKOH padoThI;
12.MexaHu4decKkne KojeOaHus;;
13.MexaHudeckue BOJIHEI,

14.3ByK;

15.Macca u pazMep MOJIEKYIT;

16.TennoBoe ABUKEHHUE.

17.AGconroTHAs TEMIIepaTypa;
18.130mporecchr;

19.Mogenb cTpoeHUs KUAKOCTH;
20.BnaxxnocTs BO311yXa;

21 Kpucramnmaeckue u amop(dHbie Tena.

22 . lebopmanus;

23.BHyTpeHHss 3Heprus U paboTa rasa;

24 . TenoBble JBUTATEIIH.

25.KI11;

26.D71eKTpUYECKU 3apsi U 3JIEMEHTApHbIE YaCTHULIbI;
27.3akon Kynona;

28.2nmeKkTpuyeckoe moJie;

29. JIM3IIEeKTPUKU U TPOBOJHUKH SIIEKTPUUECKOTO TOKA;
30.2neKxTpuuecKas eMKOCTb.
31.Konnencarop;

32.D5eKTpUUeCcKuil TOK.

33.3akoH OMa 11l yyacTKa LIeTH;
34.251eKTpUUECKHE 1IETH;

35.9/1C. 3akon OMa 151 TTOTHOM TIeTTH;
36.MaruuTHOE MoJe.

37.Cuna Amnepa;

38.251eKTpUUECKHIl TOK B OJYIPOBOAHUKAX;
39.0TKpbITHE DIEKTPOMATHUTHON UHIAYKIUY;
40.25eKTpOMarHuTHEIE KOJICOAHNS,
41.KonaeHcarop 1 KaTylka HHIYKTUBHOCTH;
42.Pe30HaHC B JIEKTPUYECKOM 11eTIH;
43.1lepeMeHHBIN TOK.

44. Tpauchopmatop;

45 BOJIHOBBIE SIBJICHUS.



46.Bupl 371€KTPOMarHUTHBIX BOJIH;

47 Nzo6perenue paaro A.C.ITomoBbivm;

48.CKOpoCTh CBETA;

49.3aK0H OTpaxXeHHsI U MIPEJIOMIICHUS CBETA, ITOJIHOE OTPAKEHUE;
50.JInH3wI;

51.Jucnepcust, unrepdepeHns u 1udpaxius CBeTa;

52.Teopust OTHOCUTENBHOCTH DHHIITEHHA;

53.1lIkana 3MeKTPOMarHUTHBIX U3Ty4EHUH;

54 M3my4eHus ¥ CIEKTPHI,

55.@otoadPdexT.

56.DoToH;

57.Ctpoenue aToma;

58.Teopus bopa;

59.Metoapl HAOMIOACHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHIL;
60.Anbda, 6eTa U raMMa U3ITYyYCHUS;

61.3aKk0H paIMOAKTUBHOTO pacnaja;

62.0TKpbITHE HEUTPOHA;

63.51nepHble peakiuu.

64.5 nepHblil peakTop;

65.TepMmosinepHBIE peaKInH;

66.9ddexT Jonnepa;

67.2BONIOIMS U SHEPTUs TOPEHUS 3BE3;

68.ConHeuHas cucrema.

O0opynoBanne 1adoparopuu u padounx Mect 1adopaTropuu:
- MOCAJI0YHBIX MECT MO KOJIMYECTBY OOYUaAIOLINXCS;

-CTYJIbS;

-JI0CKa KJIacCHasl;

-pabouee MecTo MperoiaBaTels;

- KOMILIJICKT na60paT0pHoro O60py,Z[OBaHI/I$I.



3.2. UndopmanuonHoe odecniedeHne 00yueHusl.
OcHoBHas InTEepaTypa:

1. Imutpuena B.®D. ®usnka: yaeOHUK IJ1s CTICUATBHBIX YY€OHBIX 3aBeeHuii- M: Akagemus, 2014,

2.Msxumes I'.41., byxosues b.b. Corckuit H.H. ®usuka. [Tekct]: yaeOnux ayis 10xmacca - M.
[Ipoceemenue, 2016, 366 ctp.

3.Boponnos-Benssmunos b.A., Ctpayr E.K. Actponomust. . [Teker]: yuebnuk mis 1 1kmacca -
Hpoda, 2017.

4 Msxumes ['.51., byxosueB b.b. ®usuka. [Tekcr]: yueonuk ns 11kmacca- M.: [Ipocsemenue, 2016.

5.IIunckuii A.A., I'pakoBckuii I'.}O. YueOHUK AJ1 CpeTHUX CIIEUATIbHBIX YY€OHBIX 3aBeICHUIT-M:
2016.

6.Camoiinenxko [1.1., Kukun [[.T. ®usuka: yueOHUK U CpeAHUX YI€OHBIX 3aBeqeHnii-M: Bricias
mkoJja, 2016.

7.Camoiinenko I1.U., CepreeB A.B. ®usuka. YueOHUK A CPETHUX CIICHUANBHBIX YUeOHBIX
3aBeneHuii-M: 2016.

JonosHuTeIbLHASA JIMTEpaTypa:

8.COopHUK 3a/1a4 1 BOIIPOCcoB 10 ¢usuke. [ TekcT]: yauedGHOE mocoOue sl CpEAHHUX CHEeIHaTbHbBIX
yuebHbIx 3aBefeHuil. [lox penakuuu I'magkoBoii P.A.- M.: Beicmias mikomna, 2015, 384 ctp.

9 IMunckmii A.A., I'pakoBckwii I'.}O. [Tekct]: yueOHUK 1151 cpeaHUX MPO(HECCHOHATBHBIX
o0Opa3oBarenbHbIX YUpexaeHui - M.: Breicmras mkona, 2015, 560 ctp.

HNurepHer-pecypcenl:
10. ®enepanbHblil HEHTP HHPOPMALIMOHHO-00pa3oBaTelbHbIX pecypcoB http://fcior.edu.ru
11. O6pa3zoBaTtenbHbIN caiT o ¢pusuke http://www.fizika.ru

12. Caiit «llIkonpHBIN cexTop» http://school-sector.relarn.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEIMETA.

OO6pazoBaTeIbHOE YUPEKIECHUE, PEATM3YIOIIee MOATOTOBKY MO YYeOHOMY TpeaMeTy, o0ecreurnBaeT
OopraHmu3alviio U IIPOBCIACHUC HpOMe)I(YTOQHOﬁ aTTeCTallMi U TCKYHWICTO0 KOHTPOJIA MHAWBHUAYAJIbHBIX
00pa30BaTeNbHBIX JOCTHKEHUN — IEMOHCTPUPYEMBIX O0yUYAIOITMMHUCS 3HAHUH, YMEHHUI U HABBIKOB.
Texymmii KOHTPOIH TPOBOJMTCS TMpEMojaBaTeleM B TPOIECCe TMPOBEACHHUS TECTUPOBAHMS,
BBITIOJTHECHUS O0YJArOIIIMMUCS WHIMBUIYAIBHBIX 33JIaHUM, 1a00paTOPHBIX PadoT.

OOy4yeHne ydeOHOTO TpeiMeTa 3aBEepIIacTCs MPOMEKYTOYHOW aTTeCTalled, KOTOPYIO IPOBOAMT
npernoaBarenab. DopMbl U METOBI MPOMEKYTOUHOM aTTECTAllMU M TEKYILETO KOHTPOIISA M0 y4eOHOMY
MpeIMeTy CaMOCTOSITENIbHO pa3padaThiBaloTCa 00pa3oBaTENbHBIM YUPEKACHUEM U JOBOASTCS IO
CBEIIEHUS 0O0YJAONINXCs HE TTO3/IHEE IBYX MECAIIEB OT Hadaina O0ydeHHs.

JInsi TIPOMEXYTOYHOM aTTecTalliii W TEKYIIEro KOHTPOJII 00pa30BaTeIbHBIMU YUPEIKACHUSIMU

co3marotrcst  GoHabl omeHouHbIX cpenactB (DPOC). ®OC BrIOYAIOT B ceds MeJarornyeckue


http://fcior.edu.ru/
http://www.fizika.ru/
http://school-sector.relarn.ru/

KOHTPOJIbHO-UBMCPUTCIILHBIC MAaTCpUalibl, NPCIHASHAYCHHBIC Ui OIMPCACICHUSA COOTBCTCTBHUA (I/IJII/I
HCCOOTBGTCTBI/ISI) HHAUBUIYAJIbHBIX O6pa30BaTeHI:HBIX ,Z[OCTI/I)KCHI/Iﬁ OCHOBHBIM IIOKa3aTCIaM
PE3YJIbTATOB IOATOTOBKHU.

4.1. ®opMbl U METO/IbI KOHTPOJISI Pe3yJIbTATOB 00y4YeHHSsI.

Pe3yabTarsl 00yyeHus @DopMbI U METOAbI KOHTPOJISI M
(0oCBOEHHBbIE YMEHHsI, YCBOCHHbIE 3HAHMS) OIIEHKH Pe3yJIbTATOB 00y4eHusl
1 2

YMern:

BJIAJICHUE OCHOBOIOJIATAIOMUMHE  (DU3NYECKUMU TOHSTUSAMM, | Y CTHBIH Ompoc
3aKOHOMEPHOCTSIMHM, 3aKOHAMH UM  TEOPUSAMHU; YBEPEHHOE
MOJIb30BaHKEe (PU3NIECKON TEPMUHOIOTHEH U CHMBOJIUKOM;

BJIQJICHUE OCHOBHBIMH  METOJaMH  HAy4yHOro  IO3HAHUS,
UCHOJNb3yeMbIMU B (u3uke:  HaOmIoleHHe,  ONMCaHUeE,
U3MEpEHHUE, SKCIIEPUMEHT; YMEHMsI 00padaThIBaTh pE3yNIbTAThI
U3MEpeHui, oOHapyXHBaTh 3aBUCUMOCTb MEXAY (PU3MYECKHUMHU
BEJIMYMHAMHU, OOBSACHATh IOJyYEHHBbIE PE3yJbTaTbl U JeNaTh
BBIBO/IbI;

c(hOpMUPOBAHHOCTH YMEHUS peuiaTh PU3NUECKHUE 3a/1a4H;

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJYYCHHbIE 3HAHUA
JUIsE OOBSICHEHUS YCIIOBUH MPOTEKaHHs (PU3MUSCKUX SIBIICHUH B
npupoAe U Il MOPUHATHS TMPAKTUYECKUX pEIICHUH B
TIOBCETHEBHOM KU3HH,

oByiasieHne (CHOPMUPOBAHHOCTH MPEICTABICHUN) TpaBUIaAMHU
3anmucu  puandeckux GopMyn pernbePHO-TOUCYHOW CHCTEMBI
o6o3znauenuit JI. Bpaitng (mis ciaenblX W CIaOOBUIANIIUAX
o0yJaromuxcs).

3HATH/MOHUMATH:

c(OPMHUPOBAHHOCTh MPEJCTABICHUNA O POJIM U MecTe (PU3MKHM B | YCTHBIH Ompoc
COBPEMEHHOM HayyHOW KapTHMHE MHUpa; MOHUMaHUE (PU3NUYECKOU
CYIIHOCTH HaOJIt0JlaeMbIX BO BceneHHOH sBIEHMI; MOHMMaHUe
ponu ¢u3uKU B HOPMUPOBAHUU KPYro3opa U (PyHKIHOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUsI IPAaKTUYECKUX 33]1a4;

TectupoBanue

c(hOpPMUPOBAHHOCTh COOCTBEHHOW TO3MIIMH IO OTHOIIEHHUIO K
¢uzmveckoit  wHOpMAIMHK, ~ TOJIYy4aeMOM W3  Pa3HBIX
HMCTOYHUKOB;




4.2. KoHTpO/IbHBIE BONPOCHI IO Y4eOHOMY IpeAMeETY.

Tema 1. Mexanuka.

1. OTHOCHUTENBPHOCTh MEXAHUYECKOTO IBMKEHUS. CUCTEMBI OTCUETA.

2. Bunpl nBukeHus (paBHOMEPHOE, PABHOYCKOPEHHOE) U UX Ipaduueckoe onrucaHue.

3. XapaKTepUCTUKHU MEXAaHUYECKOTO JIBUJKEHUS: IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE.

4. JIBuKEHME 110 OKPYKHOCTH € IOCTOSIHHOW 10 MOAYJIIO CKOPOCTHIO.

5. BzaumopeiictBue ten. [Ipunuun cynepno3uiuu cui. 3akoHsl AuHaMuku HeroToHa.

6. Cuiibl B IpUPOJE: YIIPYTOCTh, TPEHUE, CUJIA TAKECTU. 3AKOH BCEMUPHOTO TSATOTEHUS.

7. Bec tena. HeBecoMOCTb.

8. 3aKOH COXpaHEHHUs UMITYJIbCA U PEAKTUBHOE JIBUJKEHUE.

9. 3aK0H coXpaHEHMs] MEXaHUYECKOM 3Heprun. Pabora u MOLTHOCTS.

10. Mexanuueckue konebanus. CBOOOHBIEC U BBIHYK/ICHHBIE KOJIeOaHusI.

11. Amnnutyna, mepuos, 4actoTta, (aza konebanuid. Pezonanc.

12. Mexaaudeckue BoiaHbl. CBOMCTBA MEXaHMYECKHUX BOJIH. [[JTMHA BOJIHEL.

13. 3ByKOBBIC BOJIHBI. YJIBTPA3BYK M €0 UCIOJb30BAaHUE B TEXHUKE U MEIUIIMHE.

Tema 2. Mouiekyasipaas pusznka. TepmMoguHamuka.

14. Ucropus aTromucTuyeckux yueHuid. HabmioqeHus 1 OnbIThI, MOATBEPKIAIOIIUE AaTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA.

15. Macca u pa3mepsl MOJIEKYJI.

16. TentoBoe BHXkeHHE. AOCOTIOTHAS TeMIIepaTypa Kak Mepa cpeiHell KHHETHYEeCKOH SHepriun
YacTHII.

17. OObsicHeHUe arperaTHhIX COCTOSIHUM BEIleCTBAa HA OCHOBE aTOMHO-MOJIEKYIJISIPHBIX
MIPEACTABJICHU.

18. Mogeinp naeansHoro raza. Cesizp MEXy JaBJICHUEM U CPEIHEN KHHETUYECKON SJHEPTUENH MOJIEKYII
rasa.

19. Monenb cTpOeHHUS JKUJIKOCTH.

20. HacpllieHHbIE U HEHACBIIIEHHBIE Mapbl. BlIaxkHOCTH BO3AyXa.

21. IloBepXHOCTHOE HATSKEHUE U CMAUYUBAHHUE.

22. Mogenb cTpoeHus TBEPIBIX TEll.

23. MexaHn4YeCcKue CBOMCTBA TBEP/IBIX TEII.

24. AmopdHbIe BelecTBa U KUJIKUE KPUCTAIUIBL.

25. I3MeHeHus arperaTHbIX COCTOSTHUM.

26. BayTpenHnsist sHeprus 1 pabora rasa.

27. IlepBbIil 3aKOH TEPMOJIMHAMUKH.

28. HeoOpaTuMocCTh TEIJIOBBIX MPOIIECCOB. TEIIOBBIC IBUTATEIN M OXpaHa OKPYKArOIIEH CpeIbl.

KIII TenmoBbIX ABUTATEICH.



Tema 3. D1ekTpoaAMHAMHUKA.

29. BzaumopeicTBHE 3apsKEHHBIX T€J. DJIEKTPUUECKHUM 3apsl. 3aKOH COXPaHEHUS 3JIEKTPUUECKOIO
3apsiaa. 3akoH Kynona.

30. Dnexrpuueckoe noJsie. HanpsikeHHOCTh MOJIA.

31. Ilorennuain nosus. Pa3HOCTh OTEHIIMATIOB.

32. IIpOBOJTHUKHU B IEKTPUUYECKOM IIOJIE.

33. JIUdJIEKTPUKH B AJIEKTPUUECKOM IIOJIE.

34. Dnextpuueckas eMkocTb. Konaencarop.

35. IIoCTOAHHBIN NEKTPUUECKUIN TOK.

36. Cuia Toka, HanpsHKEHHUE, SJIEKTPUYECKOE CONpoTUBIeHre. 3akoH OMa i y4acTKa IeMnu.
37. IlocnenoBaTeabHOE U MapauIeIbHOE COCTUHEHUS TTPOBOTHUKOB.

38. DJIC ucrouHuKa TOKA.

39. TennoBoe eficTBHE AIeKTpUUYECcKOro Toka. 3akoH /xoyns—IJIennia. MOIHOCTD 3JIEKTPUUYECKOTO
TOKa.

40. ITomynpoBoguuku. CoOCTBEHHAs U MPUMECHAsE IPOBOAMMOCTH MOITYIPOBOAHUKOB.

41. TlonynpoBoaHUKOBBIN AuoA. [ToaynpoBogHIKOBBIE TPHOOPHI.

42. MarautHoe none. IlocTossHHbIe MarHUTHI U MarHuTHOE noJie Toka. Cuiia Ammepa.

43. IlpuHuun AecTBUSI ANEKTPOABUTATENSL.

44. DnexTpou3MepHUTeNbHbIE TPUOOPHI.

45. IlpuHuun aeicTus nekTporeneparopa. [lepeMeHHsbIi TOK.

46. Tpancpopmarop. IIponsBoacTBo, nepenava u noTpedaeHue eKTposHepruu. [Ipodiemsl
IHEProCcOEPEIKEHHUS.

47. TexHnuka 0€30MacCHOCTH B 0OpAIEHUH C DJIEKTPUUECKHUM TOKOM.

Kone6anus n BoJIHBI.

48. KonebatenbHblit KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHus. BeIHyX/1eHHBIE
AJEKTPOMAarHUTHbIE KOJIeOaHusl.

49. JleiicTByroLME 3HAYEHNS CUIIBI TOKA U HATIPSYKECHUS.

50. KonzeHcaTop u KaTylika B LIENH IEPEMEHHOTO TOKA. AKTHUBHOE COIIPOTUBIIEHUE. DIIEKTPUUECKUI
pe30oHaHC.

51. DneKTpoMarHuTHOE IOJIE U 3JIEKTPOMArHUTHbIE BOIHBL. CKOPOCTB AIEKTPOMATHUTHBIX BOJIH.
52. IIpuHIUIIBI PAANOCBA3U U TEIEBUACHUA.

Onruka.

53. CBeT Kak 3J1€KTpOMarHuTHas BOJIHA.

54. 3aK0HBI OTPAKEHHUS U NTpeIoMIIeHHs cBeTa. [IoHOe BHYTpEHHEE OTpaKEeHHE.

55. UnTepdepenius u audpakiys CBeTa.

56. lucnepcus cera.



57. Pa3nuuHble BUABI SJICKTPOMArHUTHBIX U31y4YEHUN, UX CBOMCTBA U IPAKTUYECKUE IPUMEHEHHUS.
58. Onruueckue npudopsl. Pasperniaromas cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

Tema 4. KBanToBasi pusznka. CTpoeHre aTOMHOIO siipa.

59.I'unoresa Ilnanka o kBaHTax.

60.®oto3ddext. TexHunueckne ycTpoiicTBa, OCHOBAaHHBIC HA UCTIOIB30BaHUU (oTOdPdeKTa.
61.doToH.

62.B0oJIHOBBIE U KOPITYCKYJISIPHBIE CBOMCTBA CBETA.

63.CTpoeHue aroMa: miaHeTapHas MoJiesib U MoJiesib bopa.

64.Ilornomenne 1 UCMyCKaHUE CBETa aTOMOM. KBaHTOBaHUE SHEPIUU.

65. [lpuHiun AeiCTBUS U UCTIOJIb30BAHKUE Ja3epa.

Tema 5.9Boaronust BcereHHOMH.

66. bosnb1110ii B3pbIB. Bo3MOXHbBIE ClIeHapUH 3BOIIOLNN BCeneHHoi.
67. Kemiepa-3akoHbl ABUKEHUSI HEOSCCHBIX TEJ.

68. Obpa3oBanue MIaHETHBIX cucTeM. CoTHEYHAS CHCTEMA.

69. Mertaranaktuku. ["ajJakTUKH.

70. 3Be3bI.

4.3. Onenka HHIAUBUAYAJBbHBIX 06pa30BaTeJ’lele JOCTH KEHMIA.

KauvecTBeHHasi OlleHKA MHAMBHUIYAJIbHBIX
ITpoueHT pe3yIbTaTHBHOCTH 00pa30oBaTeabHbIX T0CTHKEHUH
(NMPaBHJILHEIX OTBETOB) 6a/1 (oTMeTKA) BepOAIbLHBII AHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpO1IO
70 =79 3 YZIOBJIETBOPUTEIIBHO
Mmenee 70 2 HE yJIOBJIETBOPUTEIIHLHO

Ha »tane HpOMe)KYTO‘lHOI‘/JI arrecCrallu 1o MEANaHC KAa4YCCTBCHHBIX OLCHOK HWHIAWBUAYAJIBbHBIX
O6pa30BaTeJ'ILHBIX JOCTYDKEHUH npenoaaBaTeyicM OIIPCACIIICTCA HHTCTpaibHasd OLUCHKAa OCBOCHHBIX

00yJarolMuUCs 3HaHUHM, yMEHUI 1 HaBBIKOB KaK pe3yJIbTaTOB OCBOEHUS Y4eOHOTO MpeaMeTa.




S.ITEPEYEHDb TEM JUUIA [TOATOTOBKM MHAMBUY AJIBHBIX [TPOEKTOB

1.9nexTpor3MepuTENbHBIC TPUOOPHI.

2.IIpou3BoacTBO, epeaaya ¥ NOTPEOICHUE FITEKTPOIHEPTHH.

3.ITpoGnembl 3HEPTOCOECPEIKCHHUS.

4.Texnuka 6e30MacHOCTH B 00pallleHUH C JIEKTPHUYECKUM TOKOM.

5.PaznuuHbie BUBI AIEKTPOMArHUTHBIX U3TYYEHUM, UX CBOWCTBA U MPAKTUYECKUE IPUMEHEHUSI.
6.[IpuHIMN TEeHCTBUS U UCIIOIB30BaHUE Ja3epa.

7. OnTryeckue mpuoopHI.

8.Pa3pemaromas criocOOHOCTh ONTHYECKUX PUOOPOB.

9.ATOMHas HEPrusi U OXpaHa OKPY>KaroUeil cpebl.

10.Bec tena.

11.HeBecomocCTb.

12.McTopust aTOMUCTUUECKUX YUEHHI.

13.HabmnroaeHus ¥ ONBITHI, TOATBEPKIAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.
14.3ByKOBBIE BOJIHBI.

15.YapTpa3ByK U €ro UCIOIB30BAHUE B TEXHUKE U MEIUIIMHE.

16.BrnaxxnocTs BO3IyXA.

17.Amop¢HbIe BerecTBa U KUAKHE KPUCTAILIBL.

18.®dusnyeckas KapTUHA MUDA.

19.Actpoduznueckas kKapTHHA MHUpa.

20.®PusznvecKoe MOJISTUPOBAHKE MPOIECCOB U SBJICHUN B dKOcHUcTeMax T. ToNbsATTH.
21.3D nosnb3a unu Bpea?

22 .BimsHNE BIAXKHOCTH BO3/1yXa Ha OpraHu3M YCJIOBCKaA.



IIpunoxenne 1.

IJIAHUPOBAHUE YUEBHBIX 3AHSATHI C UCMTOJIb30BAHUEM AKTUBHBIX U
HNHTEPAKTUBHBIX ®OPM U METO/1OB OBYYEHUA.

Ne
n/n

Tema yueOHOTr0
3aHATHUSA

Koa-Bo
4acoB

AKTHBHBIE U

HHTEPAKTHBHBbIE (OPMBbI

H METObI oﬁyqe}mﬂ

dopmHpyeMble
YHHBepcaJbHbIe
yueOHbIe 1eliCTBUA

KIIJI. TennoBbie
neurateny. OxpaHa
OKpY>KaroILEH Cpeibl.

Kondepenmus

KomMMmyHnKkaTUBHBIE
Yy

Paspewenue
KOH(JIUKTOB

ITo3HaBaTenbHBIE
YYA

OO1e yueOHEIE.

Jlornueckue.

3akon Oma a1 ydyacTka
Lenu. DNeKTpuYecKue
LIEMH.

Ypok-KBH

PeryasituBHbie
YYA
Ilenenonaranue.
[InanupoBanue.
[Iporuo3upoBanue.
Ilo3HaBaTenbHBIE
YYA

O611e yueOHbIE.

Jlornueckue.

[Ipupona ceera

Ypok-nyreuiecTsue

ITo3HaBaTeJIbHBIEC
YV

OO1e yueOHbIE:

- IOUCK U BBIACIICHUE
uH(popMaLnu;

- 3HaKOBO-
CUMBOJIMYECCKHUEC

Jlornueckue

- aHalIM3 C LEeJbIo
BBIACIICHUS
MIPU3HAKOB
(CyIIIECTBEHHBIX,
HECYIIIECTBEHHBIX)

- CHUHTE3 KakK
COCTaBJICHHE IIEJI0T0
u3 YJacTeu,




BOCTIOJIHAA
HECAOCTAOIUC
KOMIIOHCHTHI,

- BBIOOD
OCHOBaHHUI1 nu
KpUTEPHEB JUISt
CpaBHEHU,
KJIaccupuKamuu
00BEKTOB;

- [OOABEIECHUE IO
MOHSATHE, BBIBEICHUE
CIICICTBUM;

-YCTaHOBJICHUE
MPUYHUHHO-
CJIE/ICTBEHHBIX
CBSI3EH.

buonorunueckoe Cemunap ITo3naBaTe/ibHBIE

JIIEUCTBUE YV

paarOaKTUBHBIX

HA30TOIIOB. Jlornueckue :

- aHaIM3 C IeIbI0
BBIACIICHU S
MIPU3HAKOB
(CYIIECTBEHHBIX,
HECYIIECTBEHHBIX )

- CHHTE3 KakK
COCTaBJICHHE IIEJI0TO
u3 JacTeu,
BOCITOJTHSS
HEJOCTAIOIINE
KOMIIOHCHTGI;

- BBIIBUKEHUE
THUIIOTE3 H ux
000CHOBAaHHUE.

OBOIOIMNS 3BE3]I.
IIpoucxoxaeHue
CoIHEYHOM CHCTEMEI.

VYpok-nyreurecteue

ITo3naBaTebHBIEC
YV

OO1e yueOHbIE:

- TIOVICK | BBIJICTICHHE
uHpOpMaINH;

- 3HAaKOBO-
CHMBOJIMYECKHE

Jlornueckue

- aHanu3 C IENbIo
BBIJICIICHUS
MIPU3HAKOB
(CyIIIECTBEHHBIX,




HECYIIECTBEHHBIX )

- CHHTE3 KakK
COCTaBJICHHE ILIEJIOrO
nu3 JacTew,
BOCIIOJIHSIS
HENOCTAIOIIIHE
KOMIIOHCHTEI;

- BBIOOD
OCHOBaHHUI1 nu
KpUTEPHUEB IS
CpaBHEHUS,
KJ1accupuKammuu
00BEKTOB;

- TIOABEJCHHUE TIOJ
IOHSATHE, BBIBEICHUE
CIJIEZICTBUH;

-yCTaHOBIIEHUE
IIPUYUHHO-
CIEICTBEHHBIX
CBSI3EH.







