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Pabouas mporpamma yueOHoro mpeamera «®usuka» pazpaboTaHa B COOTBETCTBUU C
TpeOOBaAHUSMU:

denepanbHOTO  TOCYIAapCTBEHHOIO  00pa30BaTENIbHOTO  CTaHIApPTa  CPEIHEro  OOIIEero
oOpa3oBaHMs, YTBEPKICHHOTO NpHKa3oM MHUHHCTEpCTBAa OOpa3oBaHWs W Haykum Poccuiickoit
®enepanun ot 17.05.2012 1. Ne 413, 3apeructpupoBad B Muntocte Poccun 07.06.2012 N 24480 (B
pen. [IpukazoB MunoOpaayku Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N
613);

deaepatbHOTO TOCYAapCTBEHHOTO CTaHmapra MpodeccnoHalbHOTO o0Opa3oBaHHs (maiee —
CIIO) mo cnenuanbHOCTH TEXHOJIOTHYECKOT0 MPOGUIIS .

HNudopmannonnsie cuctembl u mporpammupoBanue (IIpukaz MunoOpnayku Poccuu ot
09.12. 2016 r. N 1547, 3apeructpupoBano B Munucrepctse roctuiiui Poccun 26.12.2016 N 44936);

PEKOMEHAALUAMU 110 OpraHU3alUy MOJYYEHUs CpEeIHEro oOllero odpa3oBaHUs B Mpeesiax
OCBOEHHUSI 00pa30BaTENbHBIX MPOTpPaMM CpedHero mnpodeccuoHanpHOro o0pa3oBaHus Ha 0aze
OCHOBHOTO 00mero oOpa3oBaHusi ¢ YydyeToM TpeboBaHUN (QenepalbHbIX TOCYAApCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHAAPTOB M TIOIYYaeMOW CIEMUAIBHOCTH CPEJHEro TMpo(ecCHOHATBHOTO
oOpaszoBanus (mucpbMo JlemapTamMeHTa TOCylapCTBEHHOM NOJUTHKU B cepe MOATrOTOBKH padboumx
kanpoB 1 11O Muno6pHayku Poccun ot 17.03.2015 Ne 06-259);

OpUMEpHOM  mporpammbl  yyeOHoro mpenmera «@Pusmka» i OpodecCHOHATBHBIX
o0Opa3oBaTeNbHBIX OpraHu3alui, pekoMeHJoBaHHON denepaibHbIM I'OCYJapPCTBEHHBIM ABTOHOMHBIM
yupexaeHueM «PenepanbHbli MHCTUTYT pa3BUTHS oOpazoBanus» (nanee — OI'AY «DUPO») B
KayecTBE MPUMEPHOI MporpamMmsl JJIsl pealu3alid OCHOBHON NpodeccnoHaIbHON 00pazoBaTeabHOM
nporpamMmbl HIIO Ha 0Ga3ze ocHOBHOro o6iero o0pa3oBaHMs € MOJYYEHHEM CpEIHEro oOILero
oOpazoBanus, mpoTokos Ne 03 ot «21» utonsa 2015r., peructpanmonusiii Homep perensun Ne 385 ot «
23 » urons 2015t. PI'AY «DUPOy;

NPUMEPHOM OCHOBHOW 00pa3zoBaTelbHON MporpaMMol cpefaHero oOImero o0pa3oBaHUs,
oJ00peHHON pemieHHeM (eaepanbHOro y4eOHO- METOJUYECKOro OOBEIMHEHUS Mo o0leMy
oOpazoBanuto (IpoToKo oT 28 utons 2016r.

Ne 2/16-3).
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1. MACITIOPT MMPOT'PAMMBI YYEBHOI'O ITIPEJIMETA "®U3UKA".
1.1. Ob6aacTh NpUMeHeHHsI POrPaMMbl Y4eOHOT0 MpeaMeTa.

[Tporpamma y4yeOHOro mpeamera «@usmkay SBISETCS YacThIO 00IIE00pa30BATEIBHOTIO IHKIIA
OCHOBHOU oOpazoBatenbHON mporpammbl CIIO 1Mo crnenuanbHOCTSM TEXHOJOTUYECKOTO MPOhUiIs

cpenHero npogeccuoHaIbHOro 00pa3oBaHusl.

1.2. MecTo yueoHOro npeamera B crpykrype OOIL.

VY4eOHbI TpeaMer SBJSIETCS TMpeJAMETOM 00IIeo0pa3oBaTeIbHOr0  y4eOHOro IUKiIa B
COOTBETCTBHUH C TEXHOJOTHUECKUM MpoduieM mpohecCuOHaTBLHOTO 00pa30BaHMs.

Y4eOHbIi npenMeT oTHOCHUTCS K mpeameTHoi o0mactu @I'OC cpeanero obmero odpa3zoBaHus -
€CTECTBEHHBIC HAyKH IO BBHIOOPY U3 005S3aTENbHBIX MPEIMETHBIX 00I1aCTeH.

YpoBeHb ocBoeHHS yueOHoro mpeamera B coorBerctBuu ¢ @DPI'OC cpennero oo6iero
oOpa3oBaHus yueOHOM 0a30BOIl TUCIUILUIMHOM 1O BBIOOPY U3 0053aTENbHBIX MPEAMETHBIX 00JIacTel.

Peanuzanus copepikaHusi yaeOHOTO MpenMeTa MpernoiaraeT CoOM0eHHe TPUHIIAIIA CTPOTOi
MIPEEMCTBEHHOCTH MO0 OTHOIICHUIO K COJEpaHWi0 | Kypca Ha CTYNEHH OCHOBHOTO OOIIEro
o0Opa3oBaHMUsl.

B 10 Xe Bpems yueOHwlli mnpeaMer «®Pusuka» a8 MpodhecCHOHAIBHBIX 00pa30BaTEbHBIX
OpraHu3aIyii 007a/1aeT CAMOCTOATEIBHOCTHIO U IIETTHHOCTHIO.

PabGouas  mporpamma  y4eOHOro  mpeaMeTa HMMEET  MEXIPEIMETHYI0  CBSI3b  C
001eo0pa3oBaTeIbHBIMUA YU4EOHBIMU TpeaMeTaMu: «MartemaTukay «XuMusi B IpoecCHOHATbHON
JeSITeNbHOCTH, «ACTPOHOMUSY, .

N3yuenne ydeOHOro mpenmera «®Pu3mka» 3aBepliaeTcs NMPOMEKYTOYHOW aTTecTalel B

dbopme sx3amena B pamkax ocBoenust OOII Ha 6a3e 0CHOBHOTO 001IeT0 0Opa30BaHuUs.

1.3. Ilnanupyemble pe3y/abTaThl 0CBOEHUSI Y4eOHOI0 NMpeMeTa.

JUYHOCTHBIC PE3YJIbTAaThI:

1) poccuiicKyr0 TpakIaHCKYIO HJIEHTUYHOCTh, NATPUOTH3M, YBa)XEHHE K CBOEMY Hapoay,
YyBCTBAa OTBETCTBEHHOCTH mnepel PoauHOl, ropmoctu 3a cBOM Kpail, cBor PoauHy, mpouuioe u
HaCTOsIlee MHOTOHAIIMOHAJIBHOTO Hapoja Poccum, yBakeHHE TrocylapCTBEHHBIX CHMBOJIOB (Tepo,
¢bnar, TuMH);

2) TpaxIaHCKYIO TMO3UIIMI0 KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHUHCKOTO OOIIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLMOHHBIE TIPaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPSIOK,
00Ja1aloero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIHOHHBIC
HaI[MOHAJIbHBIE U O0IIeYeI0BeYeCKUEe T'YMAaHUCTUYECKUE U IEMOKPATUYECKHE IIEHHOCTH;

3) TOTOBHOCTB K ciy>keHnto OTedecTBy, €ro 3aliuTe;

4) copMHUPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
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HAyKd W OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOTO HA JMAJOre KYJIbTYp, a TaKXkKe Pa3ln4HbIX (Hopm
OO0IIECTBEHHOTO CO3HAHMsI, 0CO3HAHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

5) chOpMHUPOBAaHHOCTH OCHOB CaMOpa3BUTHS U CaMOBOCIIUTAaHUS B COOTBETCTBHUU C
001I1eYeIOBEUYECKMMH [IEHHOCTSAMH U UJieajlaMi TPakIaHCKOTO 00IIIeCTBa; TOTOBHOCTh M CITIOCOOHOCTh
K CaMOCTOSITEJIbHOM, TBOPYECKON U OTBETCTBEHHOM JEATEIbHOCTH;

6) TOJIIEPAaHTHOE CO3HAHWE M TOBEJICHUE B MOJUKYIHTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JHMAJIOT C JIPYTMMH JIIOJbMH, JOCTUTaTh B HEM B3aMMOIIOHMMaHUs, HAXOJIUTh OOLIHME IeTU U
COTPpyAHUYATb A HUX JOCTUIKCHHA, CHOCO6HOCTB MNPOTUBOCTOATH HACOJIOTMM SKCTpEMU3MaA,
HaIlMOHAIU3Ma, KCEHO(POOWH, ITUCKPUMHUHAIMK TI0 COLUMAIBHBIM, pPEIHTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IMMPU3HAKaM U APYTYM HCTATHUBHBIM COLOMAJIbHBIM SBJICHUSAM,

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMM, NETbMH MJIAJIIErO BO3pacTa, B3pOCIBIMH B
00pa3oBaTeNbHOI, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-NCCIIeI0BATEIBCKOMN, IIPOEKTHOM U IPYTUX BUAAX
NesTeNbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJCHNE HA OCHOBE YCBOCHUS 00IIIEUEIOBEUECKUX [ICHHOCTEH;

9) roTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCIIE CaMOOOPA30BaHMIO, HA MPOTSKEHUU
BCCH JKU3HH; CO3HATENHFHOE OTHOLICHUE K HEMPEpPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCIEUIHOM
npodecCHOHaIbHON U 0OIIECTBEHHON e TEIbHOCTH;

10) scTeTnyeckoe OTHOIICHHWE K MHUPY, BKJIIOYAsl ICTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

11) mpuHATHE U peaTu3alMIo LIEHHOCTEH 310poBOro 1 0e3omacHoro odpasa KU3HHU, MOTPEOHOCTH
B (PM3UYECKOM CaMOCOBEPIIEHCTBOBAHHUM, 3aHATHUAX CHOPTHBHO-03/I0POBUTEIBHOM AEATENbHOCTHIO,
HENpPUITHE BPEIHBIX MIPUBBIYEK: KYPEHHUS, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB;

12) OepexxHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K (QHU3UYECKOMY U
TICUXOJIOTHYECKOMY 37I0pPOBbIO, KaK COOCTBEHHOMY, TaK M APYTUX JIOJIEH, yMEHUE OKa3bIBaTh IMEPBYIO
MIOMOIIIb;

13) oco3nanHbli BBIOOp Oymymied mpodeccur W BO3MOXHOCTEH peanu3anuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHUE K MPO(ECCHOHATHHON NEATETHbHOCTH KaK BO3MOXKHOCTH y4acTHs B
PEIICHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IICHAIIMOHAIBHBIX TTPOOJIeM;

14) C(I)OpMI/IpOBaHHOCTB OKOJIOTHYCCKOI'0 MBIINIJICHUA, ITOHHMMaHHWA BJIIMAHHA COIMAJIBHO-
9KOHOMHYCCKUX MPOLECCOB HAa COCTOSAHUC HpHpOIIHOI‘/’I U COIHAJIbHOMI CpCabl; HpI/IO6pCTCHI/Ie OIIbITa
3KOHOFO-HaHpaBHeHHOﬁ JACATCIIBHOCTH,

15) OTBETCTBEHHOE OTHOLIEHHWE K CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO MPHUHSATHUS
[EHHOCTEN CEMEMHON KU3HU.

MeTanpeAMeTHbIe pe3yJbTaThl:

1) YMCHHUE CaMOCTOATCIBbHO ONpPCACIATE LU JACATCIBHOCTH W COCTaBJIAThH ILJIAHBI
ACATCIIbBHOCTH,; CAMOCTOATCIIBHO OCYHICCTBIIATL, KOHTPOJIUPOBATL U KOPPCKTHUPOBATH ACATCIIbHOCTD,
HCII0JIB30BATh BCC BO3MOXKHBIC PECYPCHI AJId JOCTHKCHUA ITOCTABJICHHBIX ueneﬁ " pcajin3aluu 1JI1aHOB
ACATCIIBHOCTH, BI:IGI/IpaTB YCHICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX
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2) yMeHHME TPOIYKTHMBHO 0OLIaTbCs H B3aWMOJICHCTBOBAaTH B IPOIECCE COBMECTHOU
NESTEeNbHOCTH, YYUTBIBATh IMO3ULMMU JPYTHX YYaCTHHUKOB JESATEIbHOCTH, 3((eKTUBHO pa3periats
KOH(JINKTBI,

3) BJIaACHHUC  HaBbIKaMH HOSH&B&TGHBHOﬁ, yqe6HO—HCCHeﬂOBaTeHBCKOﬁ u HpOCKTHOﬁ
ACATCIIbHOCTH, HABBIKAMU PA3PCIICHUA Hp06H€M; CIIOCOOHOCTh U TOTOBHOCTBH K CaMOCTOATCIIbBHOMY
MMOUCKY MCTOAOB PCUICHUA IMPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMUYHBIX MCTOAOB IMO3HAHU

4) TOTOBHOCTb U CIHOCOOHOCTH K CAMOCTOSITEIbHOW HH(MOPMALMOHHO-II03HABATEIbHON
NeSTeNbHOCTH, BIIaJICHUE HAaBBIKAMH TOJYYCHUs HEOOXOAMMON MH(OpPMALMU U3 CIOBapel pa3HBbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOUYHUKAX MH(POPMALUU, KDUTUUECKH OLIEHUBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO, TIOTY4aEMYIO U3 PA3INIHBIX HCTOYHUKOB;

5) yMeHHe HCIIONIBb30BaTh CPEACTBa MH(DOPMALMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJIOTUMH
(nanee - MKT) B pelieHun KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3alLMOHHBIX 33Jay C
coOyoieHueM TpeOOBaHUN 3PrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHMEHBI, pecypcocOepexeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30IaCHOCTH;

6) YMCHHE OIIPECACIIATh HA3HAYCHNUEC U (1)YHKI_II/II/I Pa3JINYHbIX COOUAJIBHBIX HHCTUTYTOB,

7) YMCHHE CaMOCTOATCIBbHO OHLCHHUBATHL W IIPUHHUMATL PCIICHHUA, OHNPCACIIANOIINC CTPATCTUIO
MOBEACHUS, C YUCTOM I'pa’kIaHCKUX U HPaBCTBCHHBIX HGHHOCTefI;

8) BJIAICHUC SA3BIKOBBIMH CPCACTBAMU - YMCHHUC SCHO, JIOTUYHO W TOYHO HU3JIaraTb CBOKO TOYKY
3pC€HHA, UCITI0JIB30BAaTh aICKBATHLIC A3BIKOBLIC CPEACTBA,

9) BJIaJICHHE HaBBIKAMH IMO3HABaTEIIbHOM pe(I)J'IeKCI/II/I KaK OCO3HaHUSA COBCPUIACMBIX JIEHCTBUI U
MBICJIIMTCIIBHBIX TTPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, rpaHull CBOCTO 3HAHUSA U HE3HAHUA, HOBBIX
IMMO3HAaBAaTCJIbHBIX 3a1a4 U CPECACTB X JOCTUKCHUS.

NnpeaMeTHbIC pe3yJbTaThbl:

1) chopMHpPOBAaHHOCTH MPEACTABICHUNA O POJIM U MecTe (PU3MKM B COBPEMEHHOM Hay4HOU
KapTUHE MHpa; MOHMMaHWe (U3MUECKON CYIIHOCTH HabmogaeMbix BO BceeneHHON sSBIIGHUI;
MOHUMaHue poiu GU3uKu B GOPMHUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa
JUTSL peLIeHUs MPAKTUYECKUX 3a/1a4;

2) BilajieHNe OCHOBOMOJIAraiuMu (GU3N4eCKUMH MOHATUAMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TEOPUSAMHU; YBEPEHHOE MOJIb30BaHNe (PU3NUECKON TEPMUHOJIIOTHEN U CUMBOJIUKOM;

3) BiageHHe OCHOBHBIMH METOJaMHM HAyYHOTO TIIO3HAHHs, MWCIIOIb3yeMbIMU B (U3UKE:
HabIto/IeHne, ONKMCaHne, U3MEPEHUE, IKCIEPUMEHT; YMEHHUsI 00pabaTbIiBaTh pe3ysbTaThl U3MEPEHUH,
OOHapyKUBaTh 3aBUCUMOCTb MEXY (PU3MUECKUMH BETMUYMHAMHU, OOBSICHATDH MOJYyYCHHBIE PE3YyIbTATHI
U IeNIaTh BBIBObL;

4) chopMHPOBAHHOCTh YMEHUS pelaTh (PU3MUECKUE 3a/1aUH;

5) chopMHpPOBAHHOCTH, YMEHHSI MPUMEHATH MOJYYCHHBIC 3HAHMS ISl OOBSICHEHUS YCIOBHUM
MPOTeKaHUs (PU3NYECKUX SBJICHUA B TPUPOAEC M I TPHUHATHS TPAKTUYECKUX PEIICHHH B
IMOBCEAHEBHOM XKU3HU;

6) chopMHUPOBAHHOCTh COOCTBEHHOW MO3HMIIMM MO OTHOIIEHUIO K (u3nuecKkod WH(opMaiuu,
HOJIy‘-I@.GMOfI N3 pa3HbIX HCTOYHHUKOB,
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7) oBnaneHue (chopMHUPOBAHHOCTH MPEACTABICHUI) MpaBUIaAMHU 3amHUCU (PU3UYECKHX (OPMYIT
penbedHO-TOUCYHOM cucTeMbl oOo3HaueHmit JI. bpains (mns  ciaenbix W caaOOBHASIIHAX
o0yJaromuxcs).

1.4. Koin4ecTBO YacoB HA OCBOEHHE MPOTrPaMMbl y4eOHOT0 MpeIMeTa.
O0Bem oOpa3zoBaTenbHON HArpy3ku oOydaromierocst 226 4acoB, B TOM YHUCIIE:
1) ydeOHas Harpy3ka oOydarolierocs BO B3aUMOJACHCTBUH C IIPENOAaBaTEIEM:
— BCero y4eOHbIX 3aHATHI 219 yacos,
— KOHCyibTauui 1 yac,
—  TPOMEXKYTOUYHOM arTecTaruu 6 9acoB
2) camocTosATenbHas yyeOHas paboTa odyyaromerocs 0 4acos.

B Tom uucne yacoB BapuaTuBHO# YyacTH yueOHbIX 1ukiI0B OOII: He mperycMOTpeHo.
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2. COAEP)KAHUE YYEBHOI'O IPEIAMETA U TEMATHYECKOE IIVTAHUPOBAHHE.

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl.

Buj yueOHoii padoThl O0bem yacoB
O0bem 00pa3oBaTe/IbHOM HATPY3KH 226

VYyeOHast Harpy3Ka oOydJarommxcsi (94ac.) B TOM YHCIe:

CamocrosiTesibHasA yyeOHasi padora 0

Y4yeOHasn Harpy3ka oOydaomuxcs (4ac.) BO B3auMMOAEHCTBUH C
npenojaBarejieM B TOM YHUCIIE:

BCEro yueOHBIX 3aHATHH (B T. 4. IO Y4€OHBIM AUCIUILTUHAM) 219
TEOopeTHYecKoe 00yUeHne 193
71a00pPaTOPHBIX M MPAKTHYCCKUX 3aHATUI 26

KoHncynbranuu 1
[TpomexyTouHas aTTecTanus B Gopme SK3aMeHa 6

[TpodunsHoe m3ydeHue oOIIC0Opa3oBaTeabHONM ydeOHOTO TpenMera «DU3MKa » OCYIMECTBISICTCS
YJaCTHYHBIM epepacipe/ie/icHHeM YIeOHbIX YaCOB M OTOOPOM JHIAKTHUCCKUX €AMHUIL B 3aBUCHMOCTH
OT B&KHOCTHU TE€M IS CIICHUATBHOCTEH TEXHOJIOTHIECKOTO MPOdHUIISL.
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2.2. TemaTnuyeckuii IUVIaH U coiep:KaHue y4eOHOro npeamera «Pusukay.

ctp. 10 u3 36

HaumenoBanue Conep:kanue y4eOHOro MarTepuaJia, JadoOpaTopHble W NpPaKTH4Yeckue PpadorThl, | O0beM YacoB | YpoBeHb
pa3iesioB U TeM caMoCTOsITeJIbHAsE pa0oTa 00y4arUIUXCs OCBOCHHA
1 2 3 4
Beenenue Coaepxxanue yuyeOHOIro MaTepuaJa 2 2
Beenenue. OcHOBHbIE €OUHUIBI HM3MEPEHUs (QHU3NYECKUX BeIUYUH. Maremarudeckue | 2 2
OCHOBBI (PU3UKHU
Tema 1 Coaep:xanue yueOHOTo MaTepHaJia 46
Mexanuka 1 Mexanudeckoe JBUKeHUE. MarepuanbHas Touka. OTHOCUTENBHOCTh ABUkKeHusA. C.o. | 2 2
Koopaunats! Tena. Bekrop nepemenienusl.
2 [TpsmonuueitHoe paBHOMepHOe aBmwkeHHe. CkopocTh. ['paduueckoe mpencraBieHue | 2 2
JIBYDKEHUS.
3 VYckopenue. [lpsMmonuHeitHoe paBHOYCKOpeHHOe JBrkeHue. llepemernenue mpu | 2 2
PaBHOYCKOPEHHOM JBH)KEHHH.
4 JIBukeHue tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE ABM)KEHHE 110 | 2 2
OKDPYKHOCTH.
5 CBobosHoe maseHue Tell. YCKOpeHHe CBOOOJHOIO MajeHus. YTioBas M JMHEHHas | 2 2
CKOPOCTH.
6 ITepssiit 3akoH Hetorona. Cuna. Macca. Imnynsc Tena. 2 2
7 Bropoii 3akon HetoTona. Tpernit 3akoH HeroToHa. 2 2
8 3aKOH COXpaHEHMsI UMITyJIbca. MOITHOCTE. 2 2
9 3akoH BceMupHoro TsaroreHus. Cuna Tsxectu. IlepBast kocMuueckas CKOpPOCTb. 2 2
10 | Bec tena. HeBecomocts. UMnynbc. 3ak0H cOXpaHEHUs UMITyJIbCa. 2 2
11 | PeaktuBHOe aBwkeHue. 3HadeHue pador K. O. L{MoakoBCKOro i KOCMOHABTHKH. | 2 2
MOIHOCTB.
12 | Oneprus. Kunernueckas sHeprus. [loTeHnanpHas sHeprus
13 | 3axkoH coxpaHEHMs OJTHON MEXaHUYECKOW SHEPTHUH. 2
14 | XapakTepucTUKH TapMOHHUYeCKUX Kosiebanuil. IlpeBpamienue sHepruu 1npu

TapMOHHUYCCKHUX KOJICOaHMSX.
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15 | Beinyxkzaennsle konebanus. ABTokonebanus. Pezonanc. XapakTepuCTUKH BOJHOBOTO | 2 2
nporecca.
16 | OcHOBHBIE CBOIICTBA BOJIH: HHTEp(epeHrs, TM(PaAKIH, IPETOMICHUE, OTpaKEHHE. | 2 2
17 | 3BykoBbie BOJHBI. CKOpOCTH 3ByKa. CHiia U BBICOTA 3BYKa 2 2
JlabopaTopnasi paGora 8 6
1. UccnenoBanue nBYKEHUS Tela HO4 AEHCTBUEM IIOCTOSHHON CUIIEL
2. OmnpeneneHne YCKOPEHUs CBOOOIHOTO MAJACHHS C TTIOMOIIBIO MAsITHHKA.
3. N3yueHue 3aKoHa COXpaHEHUsI UMITYJIbCA U PEAKTUBHOTO JBUKEHUS
4.M3y4enue 3aBUCUMOCTH NIeproJia KoJeOaHHi HUTSIHOTO MasiTHUKA OT JUTMHBI HUTH.
Konrtpoabnas padora. 4 4
l.Kunemaruka. /lunamuka. 3aKOHBI COXpaHEHUSI.
2 .Mexanuueckue KoneOaHus U BOJHBI .
Tema 2 Coaep:xanue yue0HOIro MaTepHuaJia 44
MouJgekyasipaas 1 OcCHOBHBbIE MOJOXKEHUSA M.K.T. U UX IKCIIEPUMEHTAIbHOE MOITBEPKICHUE. 2 2
$usuka. 2 CBs3b MEXIy JaBJICHUEM M CPEAHEN KMHETUYECKOM PHEpruel MOJIEKyl UJIeaJbHOTo | 2 2
TepMmoauHamuka rasa.
3 TemoBoe paBHOBecue. Temneparypa. 2 2
4 WneanbHbiil ra3. OCHOBHOE ypaBHEHHE UACABHOIO rasa. 2 2
5 YpaBaenue Menzeneena - Kimanelipona. 2 2
6 Nzomnporeccel. ['paduku nzomnporeccos. 2 2
7 Hacsiiennsie 1 HeHachIeHHbIE NTapbl. BiaxkHocTs. Touka pochl. 2 2
8 Kunenne >xuakocteil. 3aBHCHUMOCTb TEMIIEpPATypbl KHUIIEHMS OT JaBJICHHUA. | 2 2
CwmauuBanue. Kanuuisipasie sIBIEHUS.
9 Kpucrannmueckue u amopgusbie Tena. Kuakrue KpucTauibl. 2 2
1 JHedbopmarus TBepaoro Tena. MexaHndecKue CBOMCTBA TBEPABIX Tel. 3akoH ['yka. 2 2
0
1 Buytpennss sneprus tena. CnocoObl U3MEHEHUs! BHYTPEHHEH dHepruu Tena. 2 2
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1
1 Pabora raza. Konndectso TerioTsl. Y aelibHas TEIIOEMKOCTb. 2
2
1 VYpaBHeHue TermoBoro 6ananca. [1epBoiif 3aKOH TEPMOIMHAMUKH. 2
3
1 [IpumeneHue mnepBOro 3aKOHA TEPMOAMHAMHUKHM K Ppa3IUYHBIM H30MpoIeccaM. | 2
4 HeoOpaTrMOCTh TETIOBBIX POIECCOB.
1 [MpuHnmn peiicTBus TEIUIOBBIX nBuratened. KoadduuueHT mone3Horo meucTBus | 2
5 TEIUIOBBLIX ABUTaTEIIEH.
1 OxpaHa OKpy>Xaromiei cpepl. 2
6
Jlaboparopnasi padora 8
1.ITpoBepka razoBoro 3akoHa I'eii-JIroccaka.
2. 3amepenue BIaXHOCTH BO3/1yXa.
3. U3mepeHne moBEepXHOCTHOTO HATSKEHUS KHUIKOCTH.
4. OnpesneneHne MOAYJsS MPOAOIbHON YIIPYTrOCTH PE3UHBI.
KoutpoabHas pagora 4
1. M.K.T. uneansHoro rasa.
2. TepmoauHamuKa

Tema 3 Conep:xanue yueOHOTo MaTepHaJia 90

DJIEKTPOANHAMHKA 1 DNEKTPUYECKUN 3apsl. DIEMEHTAPHBIN 3apsii. DIEKTpU3aLus Tel. 3aKOH COXpaHEeHHus | 2

3apsna. 3akoH Kynona
2 OnekTpuueckoe Tmosne. HampshkeHHOCTh  3leKTpocTaTudyeckoro moisd. Jluaum | 2
HaIPSHKEHHOCTH YJIEKTPOCTATHYECKOTO TOJIS.

3 PaGoTa snekrpoctaTudeckoro moiis. [loTeHInaaIbHOCTh JIEKTPOCTATHIECKOTO TOJIA. 2
4 [IpoBOAHMKY U AUDIIEKTPUKHU B AJIEKTPOCTATUYECKOM I1OJIE.
5 PaznocTps norenunanoB. Hanpsokenue. DnekTpuyeckas eMKOCTb. 2
6 Konaencarop. CoequHeHne KOHIEHCATOPOB. 2
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7 DHeprus 3aps>KeHHOT0 KOHJIEHCATopa. 2 2
8 OnekTpuueckuil Tok. Cuiia TOKa U MIOTHOCTh TOKA. 2 2
9 DJIeKTpUYECcKoe conpoTusiieHre. 3akoH Oma i ydacTKa Ienu. 2 2
10 | M3mepenue cuiibl TOKa ¥ HANPSDKEHMsI. DJIEKTPOBIKYIIAS CUIIA. 2 2
11 | 3akon Oma st moHOM nenu. CoeAMHEHUE MPOBOIHUKOB. 2 2
12 | 3akon [xoynsa-Jlenma. Pabota u MOITHOCTB AJIEKTPUUYECKOTO TOKA. 2
13 | DnexkTpuyeckuil TOK B BaKyyMe. 2
14 | DnekTpruyeckuil TOK B )KUJIKOCTAX. 3AKOHBI 3JIEKTPOJIU3A. 2 2
15 | Dnekrpuueckuii TOK B OIynpoBogHIKaX. CoOCTBEHHAsI M IPUMECHASI IPOBOJAUMOCTH | 2 2
HOJYIIPOBOJIHUKOB. P- N - IEPEXON .
16 | Dnextpuueckuil Tok B MeTayuiax. CBEpXNpOBOIUMOCTb. 2 2
17 | Dnektpudeckuil TOK B razax. ['a3oBble pa3psbl. 2 2
18 | MarnutHast unaykius. Jluaunm marautHod muaykuumu. Cuna Ammnepa. Ilpumenenue | 2 2
cuiibl Amrepa.
19 | Cuia JIopeHna u e€ npuMeHEHHE. 2 2
20 | OnexkTpoMarHuTHast HHAYKIMS. 3aKOH 2JIEKTPOMAarHUTHON MHIYKIUH. 2
21 | BuxpeBoe anexktpuyeckoe nosie. CaMoMHAyKus. IHIyKTUBHOCTb. 2 2
22 | DHeprus MarHuTHoro nosis .CBo6oaHbIe 3/M KoJeOaHus B KoieOaTeIbHOM KOHTYpE. 2 2
23 | IlpeBpamenue »sHeprur B KoJjiebaTenpbHOM KOHType. CoOmNpoTHBIEHHS B Iiend | 2 2
NIEPEMEHHOT0 TOKA.
23 | Ilepemennslii TOK. ['eHepaTOp MEpEMEHHOTO TOKA. 2
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25 | AKTHBHOE, HHIYKTUBHOE W €MKOCTHOE CompoTuBieHue. Pabora M MOIIHOCTB | 2

MEPEMEHHOT0 TOKA.
26 | Tpancdopmarop. K.I1.JI. Tpanchopmaropa. 2 2
27 | DneKTpoOMarHUTHBIE BOJIHBI U UX CBOMCTBA. 2
28 | Ilonydenue, nepeaaya v UCMOJIb30BAHUE ICKTPOIHEPTUH. 2
29 | DnexkTpoMarHUTHBIE BOJIHBL. OTKPBITHII KoJebaTeaIbHbIA KOHTYD. 2
30 | [MpuaIMIE! pagrnoTeneoHHOM cBsi3u. Pannonokarusi. 2 2
31 | CBer Kak 3JIGKTPOMAarHuTHas BOJHA. 3aKOHbI OTPaXEHUS M MPEJIOMIICHUS CBeTa. | 2 2

[TotHOE BHYTpEHHEE OTPAKEHUE CBETA.
32 | Xonx nydeil B TpeyroapHoi npusMe. JInu3bl. @opmyiia TOHKOM JTUH3BI. 2 2
33 | Hucnepcus cBera. Untepdepenius cera. 2 2
34 | Uarepdepenuus ceta. 2
35 | dudpakmus cera. dudpakiunonHas pemnieTka. 2 2
36 | Uznyuenue u criekTpbl. CrieKTpaibHbIN aHAJIN3 U €r0 IPUMEHEHHE. 2 2
37 | UadpakpacHoe, ynbTpaduoIeTOBOE U PEHTTEHOBCKOE U3IIYUCHHE. 2 2
38 | [lIkasa 371€eKTPOMAarHUTHBIX M3ITY4EHUH. 2 2
Jlaboparopnasi padora 8 12

1. M3yuenne 3akoHa OMa a5 yyacTKa LEMH.

2. U3mepenue D/IC v BHYTPEHHETO CONMPOTUBIICHUSI UCTOYHUKA TOKA.
3.0Ompenenenne kodhduineHTa NpeIoMIeHHS CTEeKIIa

4. Usyuyenue nareppepeHunu u nudpakiunu cBera
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KonTposbnas padora

1.
2.
3.

DnekTpocTaTuka. [IoCTOSHHBINA STEKTPUIECKUM TOK.
DNEKTPOMArHUTHBIE KOJICOAHUS U BOJIHEI.
OnTuka

6

Tema 4
Crpoenne aToma.
KBanToBas ¢pusuka.

Conep:kanue y4eOHOT0 MaTepHuaJia

24

1

doroanekrpuaeckuii 3pdext. Onbrtel CTomeroa A.l.
3akonbl poTtodddekra. YpaBHeHUE DUHIITEHHA .

®DotoHbl. KOpnyCcKyIspHO-BOJIHOBON Ayaau3M.

\9)

OmneiThl O.Pe3epdopaa no paccessHuto anbda-yactuil. SnepHas MOAelb aToMa.

[\

KsanToseie nocrynarsl H.bopa. [loryonienue n ucnyckanue cBeTa aroMoM.

\S]

\OR) )

ﬂa3epLI, IIPUHIAIT JEUCTBHUS U UCIIOJIb30BaHUE.

Cocras spa aroma. M3oromsl. JlegekT Macchl sipa.

S nepHble peakuuu.

PannoakTUBHOCTB. 3akoH PaaAOAKTUBHOI'O paciiaaa.

\O [0 ~ D[N ||

TepmosinepHble peakuu. buonorunyeckoe 1eHCTBUE paIiOaKTUBHBIX U30TOIOB.

1
0

CBolicTBa 3IEMEHTapHBIX YaCTHUI] U UX MpeBpaleHus. YacTulpl u antuvyactuibl. Kapku.

CDYH,I[aMeHTaJ'IBHBIC B3aUMOOCHUCTBHS.

N NN D N

| NN BN

Jlaboparopnasi pabora

1.

MOI[CJ'IHpOBaHI/IC pPaaArOaKTUBHOI'O paciiaga

KonTposbHas padora
1 ®oroaddexr. KBantoBas pusuka

Tema 5
IBoaronusa Beeaenuoi

Conep:kaHue y4eGHOr0 MaTepuaja

O dexr lomiepa u obHapyKeHUe «pa30eranus» ralakTUK. boJbIoii B3phIB.

[\

Bo3HukHOBEHNE XUMHYISCKHUX IJICMEHTOB M CHHTE3 BCIICCTB HA 3BE31aX MU IIJIaHECTaX.

3aKOHEI KCHHCpa-3aKOHLI JABHOKCHU A HEeOECHBIX TeJ.

[Tpoucxoxaenue riaHet (Bo3pacT 3eMian U Apyrux tesa CoIHEeUHOM CUCTeMBI).

Bo3moskHbIE crieHapu# 3BOIOINHN BeeneHHOoM. DBOMIONUS U YHEPTUSI TOPEHUS 3BE3].

1
2
3
4
5
6

AcTpodusnueckasi KapTUHa MUPA.

N[N
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JlabopaTopnasi paGora (He IpeIyCMOTPEHA) 0
IIpakTH4eckoe 3aHsATHE (HE IPETYCMOTPEHO) 0
KonTpoJsbHas padora 1
Koncyabrauus 1
JK3aMeH 6
Bceero: 226

JI1s XapaKTepUCTUKH YPOBHS OCBOCHMsI yUEOHOT O MaTepHaa UCIONb3YIOTCS CIEAYIOINE 0003HAYECHHUS:

1 — 03HaKOMMTENbHBIN (Y3HaBaHUE paHee U3YYCHHBIX 00BEKTOB, CBOMCTB);

2 — penpoayKTUBHBIN (BBIOJIHEHNE AESITEIBHOCTU IO 00pa3ily, UHCTPYKLIMU WM M0/ PYKOBOACTBOM);

3 — IpOAYKTUBHBIH (ITAHUPOBAHUE U CAMOCTOSITEILHOE BBIIOJHEHHE JACATENbHOCTH, pellleHUe TPOOJEMHBIX 3a/1a4)
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2.3. Conepxanue npopuiIbHOM COCTABJIAIONIENH.
JlJ1s cienuaibHOCTEH TEXHOIOTHYECKOTO TPOQHIIS SIBJISIIOTCS CIEAYIONINE TUJAKTHUECKUE SIHUIIBL:

Conepxanne o0yueHHS

XapakTeprucTUKa OCHOBHBIX BHJIOB JICATEIIHHOCTH CTY/ICHTOB
(Ha ypoBHE Y4EOHBIX JCHCTBUI)

Bsenenue

YMeHuss  NOCTaHOBKM  LeJleld  JeATENbHOCTH,  IUIAHUPOBAHMS
COOCTBEHHOW JEATENIBHOCTH Ul JOCTHKEHMs IOCTABJICHHBIX IIeJei,
MIPEIBUJIEHUSI BO3MOXHBIX PE3YJIbTAaTOB 3TUX JCHCTBUIl, OpraHU3alvu
CaMOKOHTPOJISI U OLIEHKHU IIOJyYEHHBIX PE3yJIbTAaTOB.

PazButue cnocoOHOCTM SCHO W TOYHO WM3JIaratb CBOM MBICIIH,
JIOTMYECKH OOOCHOBBIBaTh CBOIO TOUYKY 3pEHHUS, BOCHPUHUMATH U
aHAJIM3UPOBAaTh MHEHUS COOECEHUKOB, IPU3HABas IMPaBO JPYroro
4eJI0BEKa Ha MTHOE MHEHHUE.

[IpousBenenue n3mepeHus: (GU3NUECKUX BEJIWYMH M OLEHKA I'PaHUIIBI
MIOTPEIIHOCTEN U3MEPEHUN.

[IpencraBnenue rpaHulbl MOrPEMIHOCTEN U3MEPEHUN IIPU MOCTPOCHUM
rpaguKoB.

YMeHHne BBICKA3bIBaTh THUIIOTE3Bl Ui OOBSICHEHHS HaOII0IaeMBbIX
SIBJICHUI.

YMenue npeaiaratb MOJEIH SIBIICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3noxenne OCHOBHBIX IOJOKEHUM COBPEMEHHOM HAay4YHOW KAapTHUHBI
MUpa.

[IpuBenenne mpuMepoB BIMSHUS OTKPHITHI B (pU3MKE Ha Mporpecc B
TEXHHUKE U TEXHOJIOTUH MPOU3BOJICTBA.

Wcnonp3oBanue MHTepHeTa s noucka HHGopManuu

1. MEXAHHUKA

Kunematuka

[IpencraBnenne MeXaHMUECKOTO JBIDKEHUS Tela YpaBHEHUSIMHU
3aBUCMMOCTH KOOPJAMHAT M TPOEKIMEH CKOPOCTH OT BPEMEHH.
[IpencraBieHre  MEXaHMYECKOrOo  JIBWKEHUS  Tela  rpaduxamu
3aBUCMMOCTM KOOPJAMHAT M TPOEKIUEH CKOPOCTH OT BPEMEHH.
OrnpezenieHne KOOPUHAT MPONACHHOTO MYTH, CKOPOCTH U YCKOPEHUS
Tena Mo rpadukaM 3aBUCMMOCTH KOOPJIUHAT U MPOEKIUNA CKOPOCTH OT
BpeMeHu. OmnpeneneHne KOOPAWHAT MPONJAEHHOTO MYTH, CKOPOCTU H
YCKOPEHHMS TeJla [0 YPaBHEHUSIM 3aBUCHMOCTH KOOPAMHAT U MPOEKIIHA
CKOPOCTH OT BPEMEHH.

[IpoBenenue CPaBHUTEIBHOTO aHanusa PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JIBUOKEHU. VYkazanue HACTIOTB30BAHUS
MOCTYMATEIbHOTO U BpalIaTeIbHOTO JIBM>KEHHUM B TEXHUKE.
[IpnoGperenue omnpiTa pabOThl B TPYIIE C BBHITOJIHEHUEM Pa3IUYHbBIX
COLIMaNbHBIX polieil. Pa3paboTka BO3MOXKHON CHUCTEMBI NEUCTBUN U
KOHCTPYKITUU TUTST AKCIEPUMEHTAIBHOTO onpeneneHus
KMHEMaTUYECKUX BEJIU-

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

3aKOHBI COXPAHEHUS
B MEXaHHKE

[IpumeneHne 3akoHa COXpPAHEHUS MMIYJIbCa JUISi  BBIYMCICHUS
W3MEHEHUN CKOPOCTEM Teln MpU HMX B3aUMOAEHCTBUAX. M3MepeHue
paboTHI CHJT M U3MEHEHNE KHHETHYECKOM SHEPTUH Tea.

Brruncnenue paGoThl CHJT M U3MEHEHUS! KWHETUYECKOW PHEPruU Tena.
Brrunciienne moTeHUMANIBHON PHEPIUU TEI B IPAaBUTALMOHHOM IIOJIE.
Omnpenenenre MOTEHIMATBLHON YHEPTHH YIPYro Ae(hOopMHPOBAHHOTO
TeJa MO M3BECTHOM JedopMalMiii U KECTKOCTH Tena. [IpuMeHeHune
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3aKOHA COXPaHEHUs MEXaHUYEeCKOM DHEpPruM IIpU  pacuerax
Pe3yJIbTaTOB B3aUMOEHUCTBUN TEJI TPaBUTAlMOHHBIMU CHJIa-

MU U CWIAMM YIPYTOCTH. YKa3aHHE I'DAHMI] IPUMEHHUMOCTH 3aKOHOB
MEXaHUKU. YKa3zaHHe Yy4eOHbIX NUCLHMIUIMH, IPU HU3Y4YEHHHM KOTOPBIX
HCIIOJIB3YIOTCS 3aKOHBI COXPAHECHMS

2. OCHOBBI MOJIEKYJISIPHOM ®U3WKU U TEPMOJUHAMUKH

OCHOBBI MOJIEKYJIIPHOM BrInonHenue sKCrepuMeHTOB, CIyXKaluX JUisi 000CHOBAHUS
KUHETUYECKON TEOPUH. MOJICKYJIIpHO-KuHeTHUeckoi Teopun (MKT).
WneanbHblii ras Pewrenne 3anau ¢ npuMEHEHUEM OCHOBHOT'O YPaBHEHUS

MOJIEKYJISIPHO-KUHETHYECKON TEOPHH ra30B.

OrmpezenieHne mapamMeTpoB BEIHIECTBA B ra3000pa3HOM COCTOSIHUM Ha
OCHOBaHUU YpaBHEHHUS COCTOSHHUA HIeanbHOro rasa. OmnpeneneHue
[apaMeTpoB BEILECTBA B Ta3000pa3HOM COCTOSIHUM U MPOMCXOASIIUX
npoueccos 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OxcnepumenTtanbHoe uccnenopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buje rpadukoB H30XOPHOTO, H300apHOTO

U U30TEPMHUUYECKOr0 IPOLECCOB. Brruncnenue cpeqHell KNHETUYECKOM
SHEPTUU TEIJIOBOTO JBUKCHHUS

MOJIEKYJI 10 U3BECTHOM TeMIepaType BeLleCcTBa.

BrickaspiBaHue rumote3 AN OOBSICHEHHMsS HaOII0JaeMbIX SIBICHUIL.
VYkazaHnue rpaHul] IPUMEHUMOCTH MOJICTH «HICATbHBIN T'a3)» U 3aKOHOB
MKT

OCHOBBI TEPMOTUHAMUKH W3mepenne KonmvecTBa TEIUIOTH B poIIeccax Terionepenaun. Pacuer
KOJINYECTBA TEIUIOTHI, HEOOXOAMMOTO JUIsl OCYLIECTBICHUS 33JaHHOTO
rporiecca ¢ Terionepeaaden. Pacyer nsmeHeHus BHYTPEHHEN dHEPTUU
TeJl, paboOTHI M NEPEJAHHOTO KOJIMYECTBA TETJIOTHI

C MCIOJIb30BaHUEM TIEPBOTO 3aKOHA TEPMOJAMHAMHKH.

Pacuet paboTbl, COBEpIIEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).

Brrauciienue paboThI Ta3a, COBEPIICHHON NMPU M3MEHEHHH COCTOSHUS
o 3aMKHyTOMY LuKIy. Berumcienne KIIJ| mpu coBepuieHHHM Ta3om
paboThl B TporeccaX M3MEHEHHS! COCTOSHHS 10 3aMKHYTOMY LHUKIY.
OOBsicHEeHHEe MPUHIMIIOB AEUCTBUS TEIUIOBBIX MamuH. /leMoHCcTpanus
ponu  (GU3WKK B CO3MAHMM ¥ COBEPIICHCTBOBAHMM  TETIOBBIX
JIBUTaTEJICH.

N3noxxeHne cyTH SKOJIOTMUECKUX MpoOsieM, 00yCIOBIEHHBIX paboToM
TEIJIOBBIX JIBUTATENEH U NPesIoKEHHE TyTH UX PEeIICHUs.

VYkazaHnue rpaHul] MPIMEHUMOCTH 3aKOHOB TEPMOJIHMHAMHUKH.

YMeHue BECTH  JMaJoOr, BBICIYIIMBATH MHEHHE  ONIOHEHTA,
Y4acTBOBaTh B JIUCKYCCHHU, OTKPBHITO BBIPAXAaTh W OTCTaWBaTh CBOIO
TOUKY 3pEHHUSL.

VYkazanue y4eOHbBIX TUCHUTUIAH, TIPH M3YYEHUH KOTOPBIX HCIIONB3YIOT
y4ueOHbIi MaTepran «OCHOBBI TEPMOJAUHAMKI

CaoiicTBa napos, | I3amepenue BIa)KHOCTH BO31yXa.

YKUJIKOCTEM, TBEPBIX TEI Pacyer konmuecTBa TEMJIOTHl, HEOOXOAMMOTO JJsl OCYIIECTBICHHS
rporiecca IMepexoja BEIECTBa U3 OJHOIO arperarHOro COCTOSHMS B
Ipyroe.

DKCIepUMEHTAIbHOE HCCIIEJIOBAHHE TEIJIOBBIX CBOMCTB BEIIECTBA.
[IpuBeneHne npUMEpPOB KaNWUIIPHBIX SBIEHUH B OBITY, MpHPOJE,
TEXHHKE.

HccnenoBanne MexaHMYECKUX CBOMCTB TBepAbIX Teil. [Ipumenenue
(GU3MYECKUX TOHATHH W 3aKOHOB B y4yeOHOM  MaTepualie
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po¢eCCHOHATIBHOTO XapaKTepa.
Ucnons3oBanue UnTepHera ans noucka nHbopMauu o pazpaboTkax u
MPUMEHEHHSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepHAIOB

3. JJIEKTPOAMHAMMUKA

DneKTpocTaTuKa

Breraucnenue cun BSaI/IMOHef/'ICTBI/ISI TOYCYHBIX JJICKTPHUYCCKUX 3apA0B.
Boluucnenne HampsHKEHHOCTH  DJIEKTPUYECKOrO0 MOJs  OJHOTO |
HECKOJBbKHX TOYCYHBIX SJICKTPHUYICCKUX 3apsA10B. Breraucnenne
MOTEHIMAaa 3IEKTPUUYECKOTO MOJsl OJHOTO U HECKOIBKHX TOYEHHBIX
JJIEKTPUYECKUX 3apsaao0B. M3MepeHne pa3sHOCTH OTEHIIMAIIOB.
N3mepenne  sHEpruM  SJIEKTPUYECKOTO  TOJA  3apsSKEHHOTO
KOH/JIEHCATOpA.

Boluucnenne  SHepruM  3NEKTPUYECKOTO MO  3apsHKEHHOrO
KOHJIeHcaTopa. Pa3paboTka miaHa W BO3MOXHOW CXEMBl JCHCTBHIMA
SKCIEPUMEHTAIBHOTO ONPEJEICHUS 3JEKTPOEMKOCTU KOHAEHcaTopa U
JTAJIEKTPUYECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeneHne  CpaBHUTENBHOTO  aHAIWM3a  [PABUTALUOHHOTO U
3JIEKTPOCTATHYECKOTO MOJIEH

ITocTOosHHEIN TOK

N3mepenne MomHocTH 3aexkTpudeckoro Toka. Msmepenue O/IC u
BHYTPEHHETO CONPOTUBIICHNS HCTOYHUKA TOKA.

BeinosnHenue pacueToB CWJIBI TOKAa W HANpsDKEHMM Ha ydyacTKax
anekTpuyeckux neneil. O0bsAcCHEeHNnEe Ha IpUMeEpe AIEKTPUUECKON 1eNnH
¢ nBymsa wucrouHukamu Ttoka (D/1C), B KakoM ciydae HCTOYHUK
ANEKTPUYECKON 3HEprun paboTaeT B pexXUMe reHeparopa, a B KaKoM —
B PEeXHUME NOTpeOUTENS.

Onpenenenue  Temmeparypbl HHUTH  HakaiuBaHus.  M3mepenHue
JIEKTPUYECKOTO 3apsiia JIEKTPOHA.

CHsATHE BOJIbTaMIIEPHON XapaKTEPUCTUKU JUOJA.

IIpoBeneHue CpaBHUTEIBLHOIO AHAJINA3A MTOIYIIPOBOIHUKOBBIX TUOA0B U
TpuonoB. HMcnonb3oBanue MHTepHeTa nns moucka WHGOpMaLUU O
MIEPCIEKTUBAX Pa3BUTHUSA MOJYIIPOBOJHUKOBOW TEXHUKH.

Y cTaHOBKAa NPUYMHHO-CIIEICTBEHHBIX CBA3EH

MarsuTHbIE SIBICHUS

WN3mepenne MHAYKIMHM MarHMTHOTO ToisA. Belumcnenuwe cui,
JEHCTBYIOIUX HAa MPOBOAHUK C TOKOM B MarHUTHOM II0JI€.
Boruncnenue cumi, OEHCTBYIOIMX HAa  DJIEKTPUYECKHM  3apsf,
JBUKYIIUICS B MATHUTHOM IIOJIE.

HccnenoBanue SBJICHUN IJIEKTPOMAarHUTHOM WHAYKLNH,
CaMOMHAYKIUU.

Brruncnenue sHeprun MarHuTHOTO MOJIS.

OObscHeHre TPUHIINIIA AEUCTBUS AIEKTPOABUTATENS.

OOBsicHeHHEe TPUHIIMIIA IEHCTBHSI T€HEepaTopa IEKTPUUECKOTO TOKa U
ANEKTPOU3MEPUTENBHBIX MPHUOOPOB. OObSICHEHHE MPUHLIUIIA JEHCTBUS
Macc-cekTporpada, yckopuTenei 3apsyKeHHbIX YaCTHIL.

OObsicCHEHHE pOJNM MAarHUTHOTO MOJS 3eMJIM B JKM3HU PAcCTCHHH,
KUBOTHBIX, YEJIOBEKA.

[IpuBeneHre mnpUMEPOB NPAKTHUECKOTO MPUMEHEHUS H3YYEHHBIX
SBJICHHI, 3aKOHOB, IPHOOPOB, YCTPOICTB.

[IpoBeneHne CpaBHUTENBHOTO AHAIN3a CBOMCTB 3JIEKTPOCTATUYECKOTO,
MarHMTHOTO ¥ BUXPEBOT'O JIEKTPUUECKUX MOJIEH.

OObsicHeHHEe Ha NpUMEpe MAarHUTHBIX SBJIECHUH, ModyeMy (QU3NKY
MO>HO pacCMaTpPUBATh KaK METaJUCIUIIIINHY.
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MexaHnueckue KojaeOaHus HccnenoBanue 3aBUCHMOCTH TEPHOAA KOJIEOaHMH MaTeMaTH4ecKOro
MasTHUKa OT €ro JJIMHBI, MacChl M aMIUINTYIbl KOJIeOaHUM.
HccnenoBanue 3aBUCHUMOCTH IEpHoOAa KojeOaHUi rpy3a Ha HpyXKHUHE
OT €ro Macchl M JKECTKOCTH MPYKUHBL. Bpluncnenue nepuona
Koje0aHnii MaTeMaTHYECKOI0 MasgsTHHKA I10 HU3BCCTHOMY 3HAUCHUIO €TO
JUIMHBL. Bbluncnenue nepuoja kojeOaHUl Ipy3a Ha MPYXKHUHE IO
M3BECTHBIM 3HAYEHHSIM €r0 MAcChl U JKECTKOCTH TPYKUHBI. BeipaboTka
HaBBIKOB  BOCHpPHUHUMATh, aHAJIW3UPOBaTh, IiepepadarbiBaTh U
MMPpCABABIATH I/IH(I)OpMaI_[I/IIO B COOTBCTCTBUHM C IIOCTaBJICHHBIMU
3aJa4yamH.

[IpuBenenne npUMEPOB ABTOKOJEOATENBHBIX MEXAaHHUECKUX CHCTEM.
[IpoBenenue kiaccuukanuy KouebaHuin

Ynpyrue BOJHBI W3mepenne MHBI 3BYKOBOWM BOJHBI IO pe3yibTaTaM HaOIIOACHUH
UHTep(EpEHIH 3BYKOBBIX BOJIH.

Habntonenne u oObsicHeHHE SBICHUN MHTEp(EpeHINH U TUPpPaKIuU
MEXaHUYECKHUX BOJIH.

[IpencraBnenne obnacTell MPUMEHEHHUsT YAbTPA3ByKa M TEPCIIEKTHBHI
€ro HCMOJb30BaHUS B Pa3IMYHBIX O0O0JACTAX HAyKH, TEXHUKHU, B
MeaunuHe. M3noxeHne cyTH 3KOJOTMYECKHX MPOOJIEM, CBA3aHHBIX C
BO3/ICCTBUEM 3BYKOBBIX BOJIH Ha OPraHU3M 4eJloBeKa

DneKTpOMarHuTHbIE Habuntonenue ocuuiorpaMMm rapMOHHUYECKUX KOJIEOAHUN CHIIbI TOKA B
KoJIeOaHus LEIN.
N3smepenue JIEKTPOEMKOCTH KOHJIEHCATOopa. N3mepenue

MHIYKTUBHOCTh KaTymku. lccienoBaHue SBICHHS SIIEKTPUYECKOTO
pe30HaHca B MOCIEA0BATEIbHON IIETIH.

[IpoBenenne  aHamoruM  MEXIy  (U3MUECKUMH  BEIMYMHAMH,
XapaKTCPUIYIOIIIUMHU MCXaHUYCCKYIO u SJICKTPOMAardauTHYIO
KosebaTenbHble CUCTeMBl. PacdeT 3HaueHM CHIIbI TOKA U HANPSDKEHUS
Ha JJIEMEHTAaX IIeMH NIePEMEHHOT0 TOKa.

HccnenoBanue nmpuHIuna aedcTBUs TpaHchopmaropa. Mcecnenoanue
MPHUHIUIIA JEHCTBUS TeHEpaTOpa MEPEeMEHHOT0 TOKa.

Hcnonb3oBanue MHTepHeTa 17151 MOMCKa MH(POPMAIIUK O COBPEMEHHBIX
croco0ax nepeady AEKTPOIHEPTUH

DNeKTpOMarHuTHHIE OcymecTBienre paauonepenaun U paavonpuema. FccienoBanue
BOJIHBI CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha ypoKax (U3UKH
00BbEeKTaM M OCBauMBaeMbLIM BHAAM JAeATeIbLHOCTH. OOBLICHEHHE
MPUHLIUIAAIBHOTO PAa3INyuUsl PUPOJIBI YIPYTUX U SJIEKTPOMArHUTHBIX
BOJH. M3nmokeHue CyTH DKOJOTHYECKUX TMpoOJeM, CBS3aHHBIX C
ANEKTPOMArHUTHBIMU KojieOaHusMU U BoidHamu. OOBSICHEHHE pPOJH
JJIEKTPOMATHUTHBIX  BOJH B COBPEMEHHBIX  HCCIEIOBAHUSIX
Bcenennoii

[Ipupona ceera [IpumeneHne Ha MPAKTUKE 3aKOHOB OTPAXEHUS U MPEJOMIICHUS CBETA
npu pemieHnd  3agad.  OmnpeneneHue  CHEeKTPajJbHBIX — TPAHMIL
YyBCTBUTEIBHOCTA  YEJIOBEUYECKOIO0  TJla3a.  YMEHUE  CTPOUTh
n300pakeHHs TIPEAMETOB, 1aBaeMble JIMH3aMHU. PacueT paccTosHHS OT
JUH3HI 10 H300pakeHus mpeaMeTa. Pacyer onTHuecKoi CUITbl TMH3HI.
N3mepenune GoKyCcHOTO pacCTOSHUS JTUH3HI.

HcnpiTanue Moaeneil MUKPOCKOIIA U TEJIECKOIIA

BonHoBBIE CBOICTBA HaGmtonenue siBieHUs MHTEp(EPEHIMH 3JIEKTPOMArHUTHBIX BOJIH.
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CBCTa

Habntonenne  siBneHuss nupakiuyd — SJIEKTPOMArHUTHBIX — BOJIH.
HaGntonenue sBieHUS MONAPU3ALMM  JIEKTPOMArHUTHBIX — BOJIH.
W3mepenue UIMHBI CBETOBOW BOJHBI IO pPe3yibTaTaM HaOIr0AeHUsS
sBieHUsT uHTeppepeHuuu. Habmronenue sBieHus Iupakuuy CBeTa.
HaGnronenue sBieHus NONSpU3ALMU M Jaucrnepcuu cBeta. [lomck
pasnuuMii U CXOJCTBA MEXAY AU(PPAKIMOHHBIM U TUCIEPCHOHHBIM
cnekrpamu. [IpuBeneHne npPUMEPOB TMOSBICHHWS B IPUPOLE H
UCIIOJIb30BAaHUS B

TEXHUKE SIBICHUH UHTEepPepeHInH, IU(pakiuy, MOISApU3aLud |
aucnepcun  cBera. IlepeuncrneHne MeTONOB TMO3HAHHSA, KOTOPBIE
HCIIOJIB30BaHbI IPU U3YYECHUH YKA3aHHBIX SIBJICHUN

4. KBAHTOBAS ®U3UKA.

CTPOEHME ATOMA

KBanrtoBag ontuka

HaGmonenue ¢otoanekrpudeckoro 3ddekxra. OOBsCHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX MPEACTABICHHIA.

Pacuer makcMMalbHONM KHMHETHMYECKOM DHEPIMM JJEKTPOHOB IIPU
dotoanektpuueckom addekre. OmnpeneneHue padboOThl  BbIXOAA
ANIEKTPOHA IO TpapuKy 3aBUCUMOCTH MAaKCUMaJbHOW KHHETUYCCKOM
SHepruu GOTOAIEKTPOHOB OT YaCTO-

TBl cBeTa. M3mepenume paboOThI BBIXOJa 3JeKkTpoHa. llepeuncienue
puOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSAETCS OE3MHEPIMOHHOCTD
dororddekra.

OObscHEeHHE KOPIMYCKYJISPHO-BOJIHOBOTO Jyain3Ma CBOMCTB ()OTOHOB.
OObsicHEeHHE pPOJIM KBAaHTOBOW ONTHUKHA B PA3BUTHH COBPEMEHHOM
(10537041

duzuka atoma

Habuntoienne nuHeiuaTeIxX crieKTpoB. Pacuer 4yacTOTh M AJIMHBI BOJIHBI
HCITyCKaeMOI0 CBETa IPHU NEPEX0Ie

aToMa BOJOPOAA U3 OJHOIO CTAllMOHAPHOIO COCTOSHUSL B JIPYroe€.
OOBbsicHEeHHE MPOUCXOXKICHUS JIMHEHUaTOro CHeKTpa aromMa BOJOpoja
U pa3inuyus JTUHEHUYaThIX CIIEKTPOB paziuYHbIX Tra3oB. MccrienoBaHue
JIMHENYATOro CIEKTpa.

WccnenoBanue npuHuna padoThl JIOMUHECHEHTHON JIAMITbI.
Habmtonenne u 00bsicHeHHe MPUHIIMIIA IEHCTBHS Ja3epa.

[IpuBeneHne nmpuMepoB UCHOIB30BAaHUS Ja3epa B COBPEMEHHON HayKe
U TEXHUKE.

Wcnons3oBanue MHTEepHeTa 1715 MOMCKA HH(OPMALIUU O MEPCIEKTUBAX
IIPUMEHEHHUS J1a3epa

®du3uKa aTOMHOTO f]Ipa

Hab6mronenue TpexoB anbga-gacTull B kamepe BunbcoHa.
PeructpupoBanue sIepHBIX M3IYyYEHMM C MOMOLIBIO CUETYMKA
I'eitrepa. PacueT sHeprum CBA3M aTOMHBIX SED.

Onpenenenne 3apsja W MaccoBOIO 4YHCJIAa aTOMHOIO  sjpa,
BO3HHUKAIOIIETO B PE3yJIbTaTe paJOaKTUBHOTO pacmaja.

Bbrunciienne sHepruu, OCBOOOXKAAOLIEHCS TNpU  PaJAHOaKTUBHOM
pacnazne. OnpeneneHue MPOAYKTOB SIICPHOM peakiuu. Berawcienue
SHEpPIruu, OCBOOOXKAAroLIelcs MpU AAepHBIX peakiusx. I[loHumanue
MPEUMYIIECTB U HEIOCTAaTKOB HCIIOJIb30BAHHUS AaTOMHOM SHEPruu U
WOHM3UPYIOUIMX  M3JIy4€HUHl B  NPOMBINUIEHHOCTH, MEIHIIMHE.
W3noxxeHne  CyTM  DKOJIOTUYECKUX  MpoOJeM,  CBA3aHHBIX  C
OMOJIOTUYECKUM JIeHCTBUEM pPaJMOaKTHUBHBIX M3nydeHui. IlpoBenenue
KJIacCUpUKALUM  DJIEMEHTApHBIX YacTHI[ MO0 UX (PU3HMUYECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BPEMEHH JKU3HM, CIIUHY U T.[1.).
IloHnmaHue 1EeHHOCTel Hay4YHOro IMO3HAHMS MHUpa HE BOOOIIE IS
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YeIoBeYeCTBa B IEJIOM, a IS KaKAOro o0O0ydaromerocs JUYHO,
LIEHHOCTEN OBJIAZICHHs] METOJIOM HAy4YHOTO MO3HAHUS JUIS JOCTUKECHUS
ycrexa B JIFo0OM BHUJIC TPAKTUYECKON IEeSITeITbHOCTH

5.9BOJIIOIIAA BCEJEHHON

CrpoeHue u pa3BUTHE
Bcenennoit

HaGmonenue 3a 3se3gamu, JIyHOI 1 TUTaHETaMU B TEJIECKOTI.
Habnroienue conHeyHbIX MATEH C MOMOUIBIO TEJIECKONa U COJIHEYHOTO
skpaHa. Hcnonmp3oBanue WHTepHETa i TIOMCKA HW300paKCHHA
KOCMUYECKHMX OO0BEeKTOB U HH(popManmuu 00 HX OCOOEHHOCTSX.
OOcyxxaeHne BO3MOXHBIX  CIIGHApUEB  HBOJIONMHM  BceneHHOM.
Ucnons3oBanue MuTepHeTa 715 MOMCKAa COBpEMEHHOM MH(OpMaLUu o
pa3Butiu Beenennoii. Onienka nHGoOpManuu ¢ MO3UIMU €€ CBOICTB:
JIOCTOBEPHOCTH, 00bEKTUBHOCTH, MOJTHOTHI, aKTYaJIbHOCTH U T.JI.

OpoironMs 3Be3n. | umoresa
MIPOUCXOXKICHHUS
COJHEYHOU CUCTEMBI

Breruncnenne SHeprHH, OCBOOOXKHAMONMICHCS TIPH  TEPMOSICPHBIX
peakuusax. DopMyaHMpoBKa NPoOIEM TEPMOSAIECPHONH SHEPreTUKU.
OOpscHEHNE BIUSHUS COJHEYHON aKTUBHOCTH Ha 3emiro. Ilonmmanue
PO KOCMUYECKHX HCCIEIOBAaHUM, MX HAyYHOTO U HKOHOMUYECKOTO
3HaueHus. OOCYXXJIeHHUE COBPEMEHHBIX THIOTE3 O MPOUCXOKICHUN
CoJHEYHOM CHCTEMBI

3. YCJOBUSA PEAIM3ALIMU YYEBHOI'O ITIPEJIMETA.

3.1. TpeboBaHusA K MMHUMAJILHOMY MaTepPHAJbHO-TEXHMYECKOMY 00ecleueHH 0.

Peanuzanus mporpamMMbl mpeaMera TpeOyeT Haimuuus ydyeOHOro kabuHeTa QHU3UKH U

nabopaTopuu (GU3MKH.

OGopynoBanue y4eOHOro KabuHera:

- MOCAaJOYHBIX MCCT IO KOJIUYCCTBY 06yqafom1/1xca;

-CTYJIbS;

-A10CKa KJIaCCHasd,

- pabouee MeCTO MPEernoIaBaTes;

- KOMIUIEKT Y9€OHBIX MTOCOOMH, CXeM, TIJIaKaToOB 10 (PU3UKE.

Texnuveckue cpeacTBa 00y4eHHUs:

- KOMIILIOTCP C JIMICH3UOHHBIM ITPOTrpaMMHBIM obecrneueHUEM U MYJIbTUMCINA

- IPOEKTOP;

- SKpaH NPOEKIMOHHBIN;

- 8UOeopurbMblL:

1 OcCHOBBI KHHEMaTHKH,

2 DJEeKTpUYECKUeE SBJICHUS,
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DNEeKTPOCTaTUUECKHE SBIICHUS,
DnekTpocTaTHuecKkoe mnoJje,
DHeprusi MEKTPOCTATUUECKOrO MO,
DNIeKTpOMarHuTHasE MHIYKIUS,
['eomeTpuyeckas onTUKa.
- npe3eHmayuu:
®dusnyeckas KapTUHa MUDA;
OO01ue CBEJCHUS O JBUKCHUU,
CBo0OoiHOE MajieHHe Te,
JIBuKeHHe 1Mo OKPY>KHOCTH;
3akonnl HeroToHa;
Cunel B Ipupoze;
3aKOH BCEMUPHOTO TATOTEHUS;
3aKOH COXpaHEeHHs UMITYJIbCA;
Mexanunueckas padbora;
[ToTeHmanpHast U KUHETUYECKAs SHEPT UL
3aKoH COXpaHEeHHMsI MOJTHOM MeXaHU4YeCKOU padOoTHI;
MexaHnueckue KoieOaHus;
MexaHu4ecKre BOJIHBI,
3ByK;
Macca u pazmep MOJIEKYJT;
TennoBoe nBUKEHUE.
AOcouroTHas TeMIiepaTypa;
N3onporueccsr;
Mogenb cTpoeHus KUAKOCTH;
BnaxnocTe BO31yXa;
Kpucrannmmaeckue u amopdnbie Tena.
Hedbopmarus;
BHyTpenHss sHeprus u pabora rasa;
TennoBble ABUTATEINH.
KIII;
DIIeKTPUUECKUH 3apsij] ¥ dJIEMEHTAPHBIC YACTHUIIHI;
3akoH KynoHa;

DIEKTPUUECKOE TOJIE;
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JIMdIeKTpUKY ¥ POBOIHUKH SJIEKTPUYECKOTO TOKA;
DnekTpuueckas eMKOCTb.

Konpaencarop;

DIIEKTPUUECKHUI TOK.

3akon Oma 1S ydacTKa Lenu;
DneKTpUYecKue 1eny;

OJIC. 3akon Oma 111 IOJTHOM 1IeTIH;
MaruauTHoe noe.

Cuita Amniepa;

DNEKTPUUECKU TOK B TOJTYITPOBOAHHUKAX;
OTKpBITHE JIEKTPOMATHUTHON UHIYKIINH;
DNEKTPOMAarHUTHBIE KOJICOAHHST,
Konzgencarop u karyika HHIyKTUBHOCTH;
Pe3onaHC B 37E€KTpUUECKOH 1IETH;
IlepemeHHBIN TOK.

Tpanchopmarop;

BonHoBBIE sIBIEHMS.

Buibl 351€KTpOMarHuTHBIX BOJIH;
N3o6perenue paauo A.C.I1lonoBsiMm;

CkopocTb cBeTa;

3akoH OTPAXKCHUS U IIPCIIOMIICHU CBCTA, ITOJIHOC OTPAKCHUC,

JIMH3EL;

Hucnepcusi, untepdepeHnns u AMPpaKius CBeTa;
Teopust OTHOCUTENBHOCTH DUHIITENHA;

[IIkana 371€eKTPOMAarHUTHBIX U3JIy4E€HU;
W3myueHus U CeKTpsl;

dotorpdexr.

doTomH;

Crpoenue aToma;

Teopus bopa;

Mertoasl Ha6J'IIOIleHI/I$I U pCerucTpanuu 3JICMCHTAPHBIX YaCTHUIL,

Anbda, 6eTa 1 TaMma U3ITyUEHNUS,
3aKOH paJIMOaKTUBHOTO pacraa;

OTkprITHE HEUTPOHA,
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63 SnepHble peakiuu.
64 SnepHblii peakTop;
65 TepmosinepHble peaklyy;
66 Dddext Jomnepa,
67 DBOMIONMS U SHEPTUS TOPEHUS 3BE3I;
68 ConHeyHas cucrema.
OobopynoBanue jadopaTopum U pado4ux MecT JadopaTopum:
- MOCAJI0YHBIX MECT MO KOJIMYECTBY OOYUaIOIINXCS;
-CTYJIbS;
-JI0CKa KJIacCHas,
-paboyee MecTo Mpeno1aBaTes;
- KOMIDICKT JJaOOpaTopHOTro 000pyI0BaHUS.
3.2. UudopmamnuonHoe odecriedeHmne.
[lepeuenr pekoMeHAYyeMbIX Yy4eOHbIX u3naHul, WHTEepHET-pecypcoB, AOMOIHUTEIbHON
JIUTEPaATypPhI:
OcHoBHasi iuTEepaTypa:
1. Imutpuena B.®. ®usnka: ydeOHUK IS CTIEUAIbHBIX Y4eOHBIX 3aBeieHuii- M: Akagemus, 2014
2. Mskumes I'.f., bByxoBueB b.b. Corckuit H.H. ®usuka. [Tekcr]: yuebnuk st 10xmacca - M.:
[Ipoceemenue, 2016, 366 ctp.
3. Boponnos-BenbsamunoB b.A., Crpayr E.K. Actponomus. . [Tekcr]: yueOnuk mmst  1lkimacca -
Hpoda, 2017
4. Mskumes I'.4., ByxoBues b.b. ®uzuka. [Tekct]: yaueOnuk ms 11kmacca- M.: [Ipocsemenue, 2016.
5. Hunckuit A.A., I'pakoBckuii I'.JO. YueOHUK 1151 cpeTHUX CHEIUabHBIX Y4eOHBIX 3aBeleHUI-M:
2016.
6. Camoiinenxo I1.1., Kukun J[.T. ®usuka: yueOHUK Ui CpeHUX y4eOHBIX 3aBeneHui-M: Bricias
mkona, 2016
7. Camotinenko II.M., Cepree A.B. ®usuka. YueOHUK I CPEIHHUX CHCIHATBHBIX YIEOHBIX
3aBeneHnii-M: 2016
JlonmosiHUTEILHAS JIMUTEPATypa:
8. CoopHHK 3amau u BompocoB 1o ¢usuke. [Tekcr]: yueOHOEe mOocoOHe ISl CPeIHUX CIEIUATBHBIX
yueOHbIx 3aBeaenuit. [lon penakiuu ['mankosoii P.A.- M.: Beicias mkosna, 2015, 384 ctp.
9. Tlunckuit A.A., Ipaxockuit [.}O. [Tekcr]: yuyeOHuUK nans cpeaHHUX MpodeccHnoHaTbHBIX
o0pa3oBaTenbHbBIX YUpexaeHui - M.: Beicirast mikona, 2015, 560 ctp.

HNuTepHeT-pecypcebl:
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10. denepanpHbIii HEeHTP KHGOPMALIMOHHO-00pa30oBaTeNbHBIX pecypcoB http://fcior.edu.ru
11. O6pazoBaTenbHblil caldT o usuke http://www fizika.ru

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

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA.

OOpa3zoBarenbHOE YUYPEKACHUE, pEATH3YIollee TMOATOTOBKY IO Yy4eOHOMY MpeIMery,
obecrieyrBaeT OpraHM3alMI0 M IPOBEIEHHE NPOMEXKYTOYHOW aTTeCTallMM U TEKYLIEro KOHTPOJIS
MH/MBUYAJIbHBIX 00pa30BaTEIbHBIX JOCTHKEHUH — JIEMOHCTPUPYEMBIX OOYYarOIUMUCS 3HAHHM,
YMEHUI U HAaBBIKOB.

Tekymuii KOHTPOJb TPOBOIUTCS MpPENOAaBaTelIeM B TPOLECCe NPOBEICHUS TECTHPOBAHUS,
BBINOJIHEHUS 00Y4aIOUIMMUCS MHANBUAYAIBHBIX 3a/1aHUH, 1a00paTOPHBIX paboT.

OOyueHune y4yeGHOro npesMeTa 3aBepliaeTcs NPOMEKYTOUHON aTTecTaluel, KOTOPYIO MPOBOJUT
npenoaaBaTenb. GopMBl U METOJIBI IPOMEXKYTOYHOW aTTECTALMU U TEKYILEro KOHTPOJIS 10 Y4eOHOMY
MPEeIMETy CaMOCTOATENBHO pa3padaThIBAIOTCS 00pa30BaTENbHBIM YUYPEXKICHHEM U JIOBOISATCS JO
CBeJIeHUs 00yJaroLINXCsl HE MO3/IHEE JIBYX MECSIIEB OT Havana 00yueHHs..

Jli mpOMeKyTOUHOM aTTecTallMi U TEKYILIEro KOHTPOJIs 00pa3oBaTeNbHBIMU YUPEKACHUAMHI
co3natorcs  (GoHael omeHouHbIX cpenctB (POC). ®OC BkIOUAOT B ce0s IMeIaroruyeckue
KOHTPOJIbHO-U3MEPUTENIbHBIE MaTepHalibl, MpeIHa3HAUCHHBIE /IS ONPENEeNICHUs] COOTBETCTBUS (MIIH
HECOOTBETCTBHS) MHIMBHIYaJbHBIX OOpa30BaTEIbHBIX JIOCTHKEHUH OCHOBHBIM IOKa3aTesiM

PE3YIbTATOB NOATOTOBKH.


http://fcior.edu.ru/
http://www.fizika.ru/
http://school-sector.relarn.ru/
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PesyabTaTnl 00yyeHus

(OCBOGHHLIe ymeHnusi, yCBOCHHBIC 31-[3]-[1/[5[)

(I)OprI H METOAbI KOHTPOJISI U

OLIEHKH Pe3YJbTATOB 00y4eHu sl

1

2

YMmern:

ONMCHIBATh U OOBSCHATH (DM3UYECKUE SIBICHUSI U CBOMCTBA TEI:
IBIDKEHHE HEOECHBIX TET W HMCKYCCTBEHHBIX CIIYTHHKOB 3EMIIM;
CBOWCTBA Ta30B, >KUIKOCTEH M TBEPABIX TEN; 3JIEKTPOMArHUTHYIO
MHJYKIIMIO, PACIPOCTPAHEHHE 3IEKTPOMArHUTHBIX BOJH; BOJHOBBIE

CBOMCTBA CBETA;

dhoroaddexr;

HU3JIYyYCHUC ¢ IIOITIOIICHHME CBCTa aTOMOM,

VYerHbli onpoc

YmMmerhb:

OTJIMYATh 'MIIOTE3bl OT HAYUYHBIX Teopnﬁ;

VYerHbll onpoc

YmMmerhb:
MPUBOJUTH TPUMEPHI, IMOKA3bIBAIOIINE, YTO: HAOIIOACHUS U

OKCIICPUMCHT ABJIAIOTCSA OCHOBOM JUIA BBIIBUXKCHUA TUIIOTE3 U

YcTHBIN onpoc

1

TeOpHﬁ, IMMO3BOJIAIOT TPOBECPUTH HUCTUHHOCTb TCOPCTUUCCKHUX

BBIBOOB, (1)I/I3I/I‘-ICCKa$I TCOpHA Oa€T BO3MOKHOCTH OOBSACHATH

(1)I/ISI/I'-I€CKI/IX 3HAHUM: 3aKOHOB MCXAaHUKH, TCPMOJHMHAMUKU U

JJIEKTPOJMHAMMKMA B DHEPreTHKE;  pPAa3IMYHBIX  BHUJOB
JJICKTPOMArHUTHBIX ~U3Iy4EHUM JUI1 PpPa3BUTUA paguo U
TEJIeKOMMYHUKALUNA, KBAaHTOBOM (DM3UKU B CO3JaHUU SIAEPHOM

SHEPTETUKH, JIa3EPOB;

U3BECTHBIE  SIBJIGHUS  OPUPOAbI U HaydHble  (aKThl,

MPEACKA3bIBATh €111€ HEU3BECTHBIE SIBJICHUS;

YmMmerh:

IIPUBOIUTH MIpUMEPEI MPAKTUYECKOIO HCIIOJIB30BaHUs | Y CTHBIN OIIPOC

YmMmerhb:
OTIpeIeNATh, XapakTep (Qu3uveckoro mpoiecca Mo rpaduky,

Tabnuie, popmye;

VYerHbIN onpoc

YmMmerhb:

IPUMEHSTH MTOJTy4YCHHbIC 3HAHUS IS pelieHus] PU3MUECKUX 3ajay;

Pemenne 3anau

TectupoBanue

YMern:
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HU3MCPATDb PAO (1)I/I3I/ILICCKI/IX BCIIMYHH, IPCACTABJIAA PE3YyJIbTAThI

W3MEPEHHI C yYETOM UX MOTPEIIHOCTEM;

Bremmonnenue 1a00paTOPHBIX

pabot

YMern:
WCIIONB30BaTh  NPUOOPETCHHBIE 3HAHMS W yMCHHUS B
MPAKTUYECKOW JESITCIIBHOCTH M TIOBCEIHEBHOW J>KHU3HU: IS

obecrnieueHrss OC30MACHOCTH >KU3HENEATEIBHOCTH B IPOIECCe

HCII0JIb30BAaHUS TPaHCIIOPTHBIX CPEICTB, OBITOBBIX
ANEKTPONPUOOPOB, CPENICTB PATUO- U TEIEKOMMYHUKAIIMOHHOM
CBSI3M;, OICHKM BJMSHHMS Ha OpPraHM3M uYeJOBeKa U Jpyrue
OpPraHMU3Mbl 3arps3HEHUS OKPY’KAIOLEH Cpelibl; palOHaIbHOIO

MPUPOAONOJIb30BAHMS U 3AIIUTHI OKPYKAIOIIEH CPEBI.

YcTHblit onpoc

TectupoBanue

3HaTh:
CMBICIT TOHATHHA: (PU3UYECKOE SBJIEHHWE, THUIIOTE3a, 3aKOH, | Y CTHBIN OMpPOC
TGOpI/Iﬂ, BCIIECTBO, B3aHMOHCﬁCTBHG, C‘)J'IGKTpOMaFHI/ITHOC I10JI1€, TGCTI/IpOBaHI/IC
BOJIHA, (OTOH, AaTOM, AaTOMHOE SApPO, HWOHH3UPYIOIIHEC
W3IyYCHUs, IUIAHETa, 3Be3/1a, TalakThka, BeenenHas,
1 2

3HaTh:
CMBICT (DU3MYECKHX BEIUYHMH: CKOPOCTh, YCKOpPEHHE, Macca,
CHJIa, UMIYIbC, paboTa, MEXaHHYeCKas SHEPTUs, BHYTPEHHSs

SHeprusi, aOCONIIOTHAsE TeMIlepaTypa, CpEeAHssl KUHEeTHYecKas

YeTHBIN onpoc

SHEpPIHUsi  YacTHI] BEILECTBA, KOJINYECTBO TEIJIOTHI,
JJIEMEHTAPHBIN JJIEKTPUYECKUH 3apsLT;

3Hath:
CMBICT  (PU3WYECKUX 3aKOHOB  KJACCMUECKOM  MEXaHUKH, | Y CTHBIM Ompoc

BCCMUPHOI'0O TATOTCHUA, COXpPAHCHUA OSHCPruv, HUMITYJIbCa U
QJICKTPHUYCCKOIO 3apsjid, TCPMOJWHAMHUKU, DJICKTpoOMar HUTHOM

UHAYKIIH, (oTodddexTa;

3HaTh:

BKJ1a/Q pOCCHﬁCKHX u Sap}/6C)KHLIX YUYCHBIX, OKa3aBHIUX

HauOOJIbIIIee BIIMSHIE HA pPasBUTHUC (1)I/I3I/IKI/I.

VYerHbll onpoc

4.2. Jx3aMeHAIMOHHBbIE BONPOCHI 1O npeaMety «®u3nKa ».
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Tema 1. Mexanuka.

1.
2.

SANES A

9.

10.
11.
12.

OTHOCHUTENBHOCTh MEXaHUYECKOTO NBUKEeHHs. CHCTEMbI OTCUETA.

Bunb! nBmxeHus (paBHOMEPHOE, PAaBHOYCKOPEHHOE) U X IpaduuecKoe OnmucaHue.
XapaKTepUCTUKU MEXaHUYECKOTO ABUKEHUS: MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE.
JIBU>KEeHHE 10 OKPYKHOCTHU € TIOCTOSIHHON IO MOJYJIIO CKOPOCTBHIO.
B3aumoneiictue ten. [lpuHuun cynepno3unyu cuil. 3aKOHbl TUHAMUKU HproTOHA.
Cunel B mpupoje: YIPYrocTb, TpeHHE, cuia TskecTH. Bec Tema. Heecomoctb.3akoH
BCEMHUPHOTO TATOTCHHUSI.
3aKOH COXpaHEHUsI UMITYJIbCA U PEAKTHUBHOE JIBH)KECHHE.
3aKOH COXpaHEeHUs MEeXaHHYeCKoi sHepruu. PaboTta 1 MOIIHOCTG.

Mexanunueckue kosebanusi. CBOOOAHBIC U BHIHYKICHHbBIE KOJICOaHMsI.
AmMIunTyza, nepuo/, yactoTa, ¢asa xonedbanuii. Pesonanc.
Mexanunueckue BoJaHbL. CBOICTBA MEXaHUYECKUX BOJIH. JlJIMHA BOJIHBI.

3BYKOBLIC BOJIHBI. yJ'IpraBBYK H €ro UCII0JIb30BaHHUC B TCXHUKC U MCIUITHUHC.

Tema 2. MoJiexyasipHas ¢pusuka. Tepmoannamuka.

13.

14.
15.

16.

17.

18.
19.
20.
21.
22.
23.
24.

I/ICTOpI/Ifl ATOMHUCTUYCCKUX y‘ICHI/Iﬁ Ha6J'IIOL[€HI/I$I U OIBITBI, HNOATBCPXKIAIOIINEC AaTOMHO-
MOJICKYJIAPHOC CTPOCHUC BCIICCTBA.
Macca u pa3MEphbl MOJICKYII.

TemoBoe nBukeHue. AOCONIOTHAsE TemIepaTypa Kak Mepa cCpelHel KHUHETHYECKOW 3Hepruu

YacTHL.
OObsicHeHHe arperaTHbIX COCTOSHUH  BellECTBA HAa OCHOBE AaTOMHO-MOJEKYJSPHBIX
MIPEACTaBICHUM.

Monenb uneanbHoro rasa. Csizb MeXAy JaBJIEHUEM U CpEAHEN KMHETUYECKOM dHeprueit MoJieKyI

rasa.

Mopens cTpoeHus KUAKOCTH. HachlieHHbIE U HEHACHIIICHHBIE MTaphl. BilakHOCTE BO31yXa.
IToBepXHOCTHOE HATSKEHUE U CMAaYMBaHUE.

Kpucrannnueckue u amopgHble Terna. MexaHndyeckue cBOMCTBA TBEPIX TEl.

Hedopmarus TBepaoro tena. 3akoH ['yka.

BuyTpeHnHss sHeprus u padbora rasa.

[IepBrlii 3aKOH TEPMOAUHAMHUKH.

HeoGpatumocTh TemioBbIX mporeccoB. TemaoBble ABUraTeld M OXpaHa OKPYXKAIOLIEH Cpeibl.

KII] TenmoBbIX ABUTATEIEH.

Tema 3. DnekTpoaAMHAMHUKA.



25.

26.
27.
28.
29.
30.
31.
32.

33.
34.

35

36.
37.

38

39.

40.
41.
42.
43.
44.
45.
46.
47.

48

49.
50.
51.
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B3anMopeiicTBre 3apsKeHHBIX TeNl. DJIEKTPUUECKUH 3apsil. 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro
3apsiaa. 3akoH Kymona.

Dnekrpuueckoe nose. Hanpsoxennocts noiia. [loteniuan nons. PazHocTs moTeHIIMANOB.
[IpoBOAHMKY B 3NEKTPUUECKOM MOJ€. JJUIIEKTPUKH B JJIIEKTPUUECKOM II0JIE.

DnekTpuyeckas eMKocTh. Konaencarop. [IoCcTOSIHHBIN 31€KTpUYECKUI TOK.

Cuuita ToKa, HalpsKEHUE, SJIEKTPUYECKOe CONPOTUBIIeHNE. 3aKkoH OMa i y4acTKa Lenu.
[TocnenoBarenpHOE U MapaIeIbHOE COSAMHEHUS TPOBOTHUKOB.

OJ1C ucrounuka Toka.3akoH OMa Jj1s TTOJTHOM IISTIH.

TennoBoe nelcTBHUE 3JIEKTpUUECKOro ToKa. 3akoH Jlkoyns—Ilenna. MOIHOCTh 31€KTPUYECKOTO
TOKA.

[MonynpoBoanuku. CoOCTBEHHAs U IPUMECHAS TPOBOIUMOCTH TTOJIYITPOBOTHUKOB.

MarnutHoe nose. [locTosiHHbIe MarHUTBI U MarHUTHOE moJjie Toka. Cuna Amnepa.

3aKOH 3JIEKTPOMAarHuTHON MHAYKIMU. CaMOMHIYKIUS U UHIYKTUBHOCTb.

Tpanchopmarop. [IpousBoacTBo, nepenada u NoTpedICHUE SIEKTPOIHEPTHH.

Konebarenbubiii KOHTYp. CBOOOIHBIC U BEIHYXICHHBIE 3JICKTPOMArHUTHBIC KOJICOAHMS.
JelicTByronuye 3Ha4Y€HUs CUJIbI TOKA M HAIIPSKECHUS.

KonneHncarop u kaTyiika B LENU IEPEMEHHOTO TOKa. AKTUBHOE CONPOTUBJICHUE. DIEKTPUUECKUN
pe30HaHC.

DNEeKTPOMArHUTHOE T0JI€ U AJIEKTPOMArHUTHBIE BOITHBL. CKOPOCTh AIEKTPOMArHUTHBIX BOJIH.
[IpuHIUIIB paIUOCBS3U U TEIICBUICHHS.

CBeT Kak 3JeKTpOMarHiuTHasi BOJIHa. MeTobl ONpeIelIeHUsl CKOPOCTH CBETA.

3aKOHBI OTPAXKEHUS U NperoMiieHus cBeta. [loaHoe BHYTpeHHEee OTpaXKeHue.

WNuTtepdepennus u nudpaxuus ceera.

Jucnepcus cera.

N3nydyenus u cnexktpol. CeKTpaabHbIN aHAIIN3.

Nudpakpacuoe, ynbTpadroneToBoe U peHTTEHOBCKOE U3TyYEHHE.

DJIeMEHTHI TEOPUU OTHOCUTEILHOCTH.

I'unoresa [1nanka o kBaHTax.

®oroaddext. TexHuueckue ycTpoiicTBa, OCHOBaHHbIE Ha HCIIOJB30BaHUU (POTOdPeEKTa.

@®oToH. BoHOBBIE M KOPIYCKYIISIPHBIE CBOMCTBA CBETA.

Tema:4 KBantoBas ¢pusuka. CtpoeHue atoma.

52.
53.
54.

Crpoenue atoma. OnbiTel D.Pezepdopaa.
Jlazep.

Anbda, 6eTa 1 raMMa U3Tyd4eHus.3aKOH PaliOaKTUBHOTO pacraja.
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55. SlnepHbie peakuuu. SIaepHbId peakTop.

56. TepmosinepHbIe peakiuu. buosorniyeckoe nelcTBUE paIuOaKTUBHBIX U3TyUCHUM.
57. DnemeHTapHble yacTulbl. AHTHUIIACTULIBL. KBapku.

Tema 5. OBomonus Beenennoii

58. Bonbimioii B3psiB. Bo3MokHBIE ClieHapUH dBOIIOIMU BeeneHHoi.

59. Kermnepa-3akoHbI IBHKCHUST HEOCCHBIX TEI.

60. O6pa3zoBanue miIaHeTHbIX cucteM. ColHeuHast cucTeMa.

4.3. OueHnka MHAUBUIYAJIbHBIX 00Pa30BaTeIbHBIX JOCTUKEHHI.

KavecTBeHHasn OlleHKAa HHIUBUAYAJTbHBIX
IIpouenTt pPe3yJbTAaTUBHOCTH .
o0pa3oBaTe/IbHBIX JOCTUKEHUH
(mMpaBUJIBHBIX OTBETOB)
0as1 (0TMeETKA) BepOAJIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
70 =79 3 YIOBIIETBOPUTEIHHO
Mmenee 70 2 HE yJIOBJIETBOPUTEIILHO

Ha stame HpOMC)KYTOHHOﬁ aTTeCTalluy 110 MCIWAaHC KaYCCTBCHHBIX OLCHOK MHIAUWBHUAYAJIbHBIX
O6p2130BaT€J'IBHBIX I[OCTI/I)KCHI/II\/'I nmpernoaaBaTCyicM OIMPCACIIACTCA HWHTCTpalbHasd OLUCHKA OCBOCHHBIX

O6y‘{aIOIJ_II/IMI/IC5{ 3HaHHI>i, yMeHI/Iﬁ 1 HaBBIKOB KaK pE3yJIbTATOB OCBOCHHA yqe6H0r0 npeamera.

IIpunoxenne 1.
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IJIAHUPOBAHUE YUYEBHBIX 3AHATHH C HUCHOJIb30BAHUEM AKTHUBHBIX H
HUHTEPAKTUBHbBIX ®OPM U METO/JOB ObYYEHMUAI.

Ne Koa- | AKTHBHBIE u | bopmupyembie
Tema yueOHOro
/ SN BO HHTEepPaKTHBHbIe (opMBI H | yHUBEPCAIbHbBIE
n/n .
4YacoB | MeTOABI 00yUeHHs yueOHbIe NecTBUS

1. KIII. Temosslie | 2 Koundepenmus KomMMyHnKaTUBHBIE
JOBUTATCIIN. OxpaHa YV

OKpY>KaroIlEH Cpeibl.
Paspewenue

KOH(JIUKTOB

ITo3HaBaTeJIbHBIE
YV

O61e yueOHbIe.

Jlornueckue.

2. 3akoH OMa a1 y4acTka | 2 Ypox-KBH PeryasituBHbie
Henu.  DIEKTPUUYECKUE YV

LIETIH.
Ilenenonaranue.

[InanupoBanue.
[Iporuo3upoBanue.
Io3HaBaTe/IbHBbIC
Yy

O6m1e yueOHrbIE.

Jlornueckue.

3. [Ipupona ceera 2 VYpok-nyreuiecTBue Mo3HABATEILHbIC

Yya

OO1e yueOHbIE:

- TIOVICK ¥ BBIJICTICHHE
uH(pOpMaINH;

- 3HAaKOBO-
CHMBOJIMYECKHE

Jlornueckue

- aHanu3 C IENbIo
BBIACIICHU S
MIPU3HAKOB
(CyIIECTBEHHBIX,
HECYIIIECTBEHHBIX )
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- CHHTE3 Kak
COCTaBJICHHEC IIEJIOrO
u3 YJacTeu,
BOCIIOJTHSISI
HEJIOCTAaOIINe
KOMIIOHEHTHI;

- BBIOOD
OCHOBaHHUI1 nu
KpUTEPHECB JUISt
CpaBHEHU,
KJ1accuukanum
00BEKTOB;

- TIOABEIECHHE IIOJ
MOHSTHE, BBIBEICHUE
CIICJICTBUH;

-yCTaHOBIIEHUE
IIPUYUHHO-
CIEICTBEHHBIX
CBSI3EH.

buonoruueckoe 2 Cemunap Ilo3naBaTebHbBIE

neicTBHe yyia
PaIOAKTUBHBIX

H30TOIIOB. Jlornueckue :

- aHaIUW3 C IeJblo
BBIACIICHUS
MIPU3HAKOB
(CYIIIECTBEHHBIX,
HECYIIIECTBEHHBIX )

- CHUHTEC3 KaK
COCTaBJICHHE 11E€JIOT0
u3 JacTeH,
BOCITIOJIHSIS
HEJIOCTAFOIINe
KOMIIOHECHTEI,

- BBIIBUKEHUE
THUIIOTE3 Hu ux
000CHOBAaHHUE.

OBOJIOIUSA 3BE3. | 2 VYpok-nyrenrecteue Mo3HABATEe LHbIC
[Ipoucxoxnenue YV

ConHEeYHOU CHCTEMBI.
OO1ie yueOHbIE:

- TIOUCK U BbIICTICHUE
uH(pOpMaINH;

- 3HaKOBO-
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CUMBOJIMUECKIE
Jlornueckue

- aHaIM3 C IIeIBI0
BBIJCIICHU A
MPHU3HAKOB
(CYIIECTBEHHBIX,
HECYIIIECTBECHHBIX )

- CHUHTE3 Kak
COCTaBJICHHE IIEJIOTO
nu3 JacTew,
BOCITOJIHSIS
HEJIOCTAaOII1e
KOMITOHCHTEI,

- BBIOOD
OCHOBaHHUI1 174
KpUTEPHEB JUISt
CpaBHCHUS,
KJ1accupuKammum
00BEKTOB;

- TIOABEJCHHUE TIOJ
MOHSATHE, BBIBEICHUE
CIIEZICTBUH;

-yCTaHOBJICHUE
IIPUYUHHO-
CJIEICTBEHHBIX
CBSI3EH.







