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MMOSACHUTEJBHAS 3AIIMCKA

PaGouas nporpamMma yueOHON AMCHUTUIMABL pa3paboTaHa B COOTBETCTBUHU CO CHEAYIOMIUMHU
HOPMATHBHBIME JOKYMEHTaMHM:

— denepalbHEIM T'OCYIapCTBEHHBIM 0OpasosaTelbHEIM craHzapToM (manee ®I'OC)
cpenmero obmero ofpasosanus (nanee COO), yre. npukazom Munobpuayxu Poccun ot 17 mas
2012 r. Ne 413 B pen. npuxaza MunoGpuayxu Poccuu ot 29.12.2014 Ne 16435,

— C yuerom IIpmmepHoli OCHOBHOU 00pasoBaTeNBHOM IPOrpaMMoll cpeaHero olImero
obpa3oBaHus, 0Z0OPEHHON pelneHreM ¢eieparisHOro yaeOHO-MeTOAUYECKOro O0BeIMHEHNA 110
obmmeMy obpasosarmro (poroko ot 28 nrons 2016r. Ne2/16-3)

- MepepalbHBIM FOCYIAPCTBEHHEIM 00pa30oBaTebHEIM CTAHAAPTOM CPEAHEro
npodeccHoHansHOro 06pazopanus o cnenuanbHocTh 23.02.06 Texuudeckas sxcryaranus
HOABIKHOTO COCTABA JKENE3HBIX Z0poT {BaroHsl), yTB. npukazoM Munobprayku Poccuu ot 17.
05.2014 r. Ne 13;

— nmceMoM MunoGpuayku Poccun ot 25 mas 2017r. nporoxosn Ne 3 «O popaboTaHHBIX
PEKOMEHIAUMAX O OpraHu3allMM [OJXYydYeHWs cpelqHero obmero obpazosanHus B Hpelenax
ocBoeHMs 00pasoBaTeNLHEIX IporpaMM cpefHero npodeccroHansHOro obpasosaHus Ha Oase
OCHOBHOTO 0611iero 06pa3soBaHusL»;

- yueGHBIM TIaHoM Jutst cretanbHocTy 23.02.06 Texuuyeckas sKCIuIyaranus noIBHKHOTO
COCTABA KEeTE3HBIX OPOT (BArOHEL)

- paspiACHeHHsMM JlemapraMeHTa TrOCYAapCTBEHHOM TNOJAUTUKM B 00pasoBaHuu
Murobpaayxu Poccuu or 27.10.2009 r. no GopMHpOBaHiIO HMPUMEPHBIX HPOrpamMm y4eOHBIX
JUCUMITIAH HAa9aIBHOTO TPO(EeCcCHOHAaNEHOTO U CpejiHero npogeccuoHanbHoro obpasoBanmsa Ha
OCHOBE DdenepanbHBIX  TOCYJAPCTBECHHBIX — 00pa3oBaTeNbHBIX  CTAHAAPTOB  HAYalIbHOIrO
TipoeCCHOHANBHOTO ¥ CPeJHero NpodecCHOHalILHOTO 00pa3oBaHus;

Conepxanwe nporpamMmsl Ouzuka RanpaBIeHO Ha JOCTIKEHHE CEAYIOUINX LIEeH:

. OCBOEHHUE 3HAHUH O (yHTAMEHTANBHBIX (U3MYECKUX 3aKOHAX W NPHMHIMIAX, JeKAIHUX B
OCHOBE COBpEMEHHOM (M3MUECKOW KapTUHBI MHUpa; HaumboJjee BaXKHBIX OTKPBITHAX B o6nacTu
dusrKH, OKa3aBIIKMX OTpEENsIoee BIUAHME HA pPa3sBHTHE TEXHMKH U TEeXHOJOIMM; METONax
HAYYHOTO TIO3HAHMA IPUPOJBL;

. OBJIAACHHE YMEHUAMU npoBOAUTE Haﬁﬂ}OﬂeHﬂﬂ, ‘HHaHI/IpOBaTB n BBIIQJIHATE
SKCHEPUMEHTHI, BEIIBUIaTh THIIOTE3Bl M CTPOUTH MOJENH, NPHMEHATs NONYYEHHEIC 3HAHUS M0
duzuKe 1 06 BACHSHUA Pa3sHOOOPa3HBIX PHU3NYECKUX ABNCHHI U CBOMCTB BEUIECTB; PAKTHYECKH
UCIIONL30BAaTh  (DUBHUECKHE  3HaHWsA, ONCHUBATH JOCTOBEPHOCTH  €CTECTBEHHO-HAYYHOM
nHpopmaLumy;

. PA3BUTHE MMO3HABATENIBHEIX HHTEPECOB, HHTEIICKTYAIBHEIX ¥ TBOPUECKUX CHOCOOHOCTEH B
mpoliecce NpuoOpeTeHuss 3HAHMH W yMEHUH N0 QH3MKE ¢ KCHONB30BAHHEM PasIHYHBIX
MCTOYHHMKOB UH(OPMAIHMYU U COBPEMEHHbBIX HH(OPMALIMOHHBIX TEXHOIOTHH;

. BOCHMTaHKE YOEKACHHOCTH B BO3MOXKHOCTH TTO3HAHMS 3aKOHOB TIPUPOALI, HCIIOAE30BAHHUS
JOCTIKeHnH (u3MKY Ha OIaro pasBuTHS 4eNOBCYECKOH IMBHIM3ALUM; HEOOXOMMMOCTH
COTPYAHMYECTBA B TIPOLECCE COBMECTHOIO BBIIOJHECHMA 3a7ay, YB&KUTEIBHOTO OTHOLICHMA K
MHEHHIO ONIIOHEHTA TpU 00CYKASHUH NPOoOIeM eCTeCTBEHHO-HAYIHOTO COMEPKanusa; TOTOBHOCTH
K MOPaNbHO-3TYECKOH OLEGHKE UCITOIb30BaH)A HAYYHBIX NOCTIKEHM, YyBCTBA OTBETCTBCHHOCTH
3a 3alIUTY OKPY/KaroIeH cpens;

. UCHOJB30BaNKe NPUOCPETCHHBIX 3HAHMHM M yMEHUH A7 PEINCHHS NPaKTHYCCKHX 3axad
MOBCEHEBHON KHM3HHM, obecneyenus ©e30TaCHOCTH COOCTBEHHOW JKH3HH, PaUOHANBHOIO



TIPUPOJIONIONB30BAHKA U OXPaHB! OKPYIKAIOMEH Cpesl ¥ BO3SMOXKHOCTh IPUMEHCHHS 3HAHUH NPH
pelleHnH 3a/1a4, BOSHMKAOIIMX B ocneayoneH npo@ecCHoHanbHOM JesTeIbHOCTH.

B mporpamMmy BKIIOYEHO COZEpXKaHWe, HANpaBIeHHOE Ha (QOpPMHpOBaHHE Y CTYACHTOR
KOMIETCHIMH, HeoOXoauMerx 1ia kauectenHoro ocsoenms OIIOIT CIIO ma Oaze 0CHOBHOTO
obmero 06pa3oBaHus ¢ HOLYYESHHEM CPEHEro obuiero o6pasoBaHus; HPOTPaMMEl HOJIOTOBKH
KBATMDUIMPOBAHHEIX pabounx, CIyXamlkX, HPOrpaMMBbl MNOArOTOBKH CIICIHANKCTOB CPEAHEro
spena (IITIKPC, HIICC3).

B coorsercteun ¢ tpebopanmsivu OI'OC COO obyyaromuecs, NONYYalONye CperHee
obmee 06pa3oBaHye, Ha EPBOM KypPce BHITIONHAOT MHANBUALYAIbHbIA POEKT B paMKax y1e6HOro
BPEMEHM, OTBEJACHHOTO YYcOHBHIM IUIAHOM HA BHEAYJUTOPHYIO CaMOCTOSTENBHYIO paboTy.
UnauBuayaisHei TpoeKT mpejcrasiuser coboil ocobyro GopMy Oprasu3alii JAeATeNHHOCTH
obygaromuxcs (yueGHOe HCCieioBaHue wik y4eOHBIM IPOCKT).

IIpoexTHas JesTeIbHOCT HANIPABJICHA Ha Pa3BUTHE Yy 00yYaromerocs:

~ HAaBBIKOB KOMMYHHMKATHBHOHM, yueOHO-ACCASAOBATENLCKON ASATENBHOCTH, KPUTHYCCKOTO
MBIIICHHS;

— CIIOCcOOHOCTEN K MHHOBAIMOHHOM, aHAIMTWUYECKON, TBOPYECKOH, WHTENICKTYalbHOH
JeSITeNIEHOCTY;

— HABBIKOB TIPOCKTHOM JACATENBHOCTH, a TaioKe CaMOCTOATENBHOrO  IPMMEHCHMA
npuoOpeTeHHBIX 3HAHUM U Ccroco0OB NEHCTBUH NMPU peIICHMM PasiuYHBIX 3a[ad, HCIOIb3Ys
3HAHUS OJHOTO MIIM HECKONBKHX YYeGHBIX IpeMEeTOR WK IpeIMETHHIX obnacTel;

— CIMOCOOHOCTM IMOCTAHOBKM UeiNM M (OPMYJMPOBAHUS THIOTE3bl MCCHEOBAHNL,
ninasuposanms  paborel, orbopa WM HMETepuperaiuy  HeoOxomuMod  mHbOpMaiuu,
CTPYKTYPUPOBAHHS apTYMEHTALMH PE3YJIbTAaTOB HCCICHOBAHUA Ha OCHOBE COODAHHEIX JAHHEIX,
Mpe3eHTAlK Pe3yILTATOB.

WupuBuayanbHeil MPOEKT JOJLKeH OBITh MpeicTaBlieH B BHAC 3aBEPIICHHOTO y4eOHOro
ycCHeoBaMs WK PaspaboTaHHOro NpoeKTa: UHGOPMALKMOHHOIO, TBOPYECKOIO, COLMANBHOTOD,
NPUKIAHOTO, UHHOBALMOHHOT'O, KOHCTPYKTOPCKOTO, HEMKEHEPHOTO.

Pabouas nporpamMma no yuebnod gucummauHe Ousuka ofecneyuBaeT BHINOJIHEHNE
CTY/ICHTAMH WHIAMBHAYANBHOTO MPOEKTa B COOTBETCTBHU C BHIODAHHOH B pamkax JaHHOH yueOHOH
JUCHUIUIHEE!  TemMatTukolt B Jobolt  u3bpanHolt obnacTe  HeATENHHOCTH  (TIO3HABATEILHOM,
NIPAKTHYCCKOM, YIeOHO-HCCIEOBATENBCKOM, COMMANbHON, XYIOXKECTBEHHO-TBOPYECKOH, UHOM),
KOTOPHBIH BRITIONHAETCS 00y4aroluMcs CaMOCTOSTEIBHO BO BHE yueOHOE BpeMs MO PYKOBOJACTBOM
NPETIoAABATEN IO BRIOPAHHOM M3 NPOrpaMMBbl WIH NIPEUIOKEHHON CTYIEHTOM TeME.



1 OBLUASI XAPAKTEPUCTUKA YYEBEHOW ANCUMUMNMHDI

PaGouas nporpamMma yuebHol aucipinuasl Puspka NpegHasHaueHa AN U3yueHHa QU3MKH B
VUPEKACHUAX CpeHero NpodeccHoHaNbHOro 06pa3oBaHus, peau3yomMX 00pasoBaTeNbHYI0
IporpamMMy cpeaHero (onHoro) obuiero o0pasoBanus, IPU NOATOTOBKE KBaTUGUIMPOBAHHEIX
paboutX U COELHANNCTOB CPEHEro 3BeHa.

Vuebuas FUCIUILTHHA OTHOCHTCS K IpeaMeTHOH 06nacTH EcTecTBeHHBIE HAYKH.

Hzyyenne npexamernoit obnactu EcTecTBeHHBIE HayKH 00eCHeUnBacT:

- (opmupoBaHUEe TOHUMAHUA OCHOB LETIOCTHON HAYYHOM KapTUHEI MDA,

- (QopMHpoBaHHE ITOHUMAHHs] B3aMMOCBI3M M B3aMMO3ABMCHMOCTH €CTECTBEHHBIX Hayk;
¢$opMUpOBaHUE TOHUMAHMA BIUAHWA €CTECTBEHHBIX HAyK HA OKPYXaOUylo Ccpejy,
SKOHOMHYSCKYIO, TEXHOJIOTHYECKYH), COLMANbHYH) H ITHUECKYIO cOepsl IedTelbHOCTH
4eJIoBeKa;

- CO3JaHWe YCNOBUHM NI pa3sBUTHS HaBHIKOB Y4eOHOMH, IPOEKTHO-HCCIENOBATENLCKOM,
TBOPUECKOH JIeITeNHHOCTH, MOTHBAIMY 00YUHaIOIUXCS K CaMOPa3BUTHIO;

- (¢opMmupoBaHUE YMCHHIl aHANU3UPOBATh, OICHMBATH, IPOBEPATE HAa JIOCTOBEPHOCTH H
0bo01aTh Hay4HYI0 UHOPMAILUIO;

- dopMmupoBaHUe HABLIKOB OezonacHol paloTHl BO BpeMs MPOCKTHO-HCCHESLOBATENLCKOH 1
IKCIIEPUMEHTANILHOM NESTETHHOCTH, DPH UCTIONB30BAHMM JabopaTopHoro o60py (OBaHMA.

B ochose yuebuoit mucimrumunl @usnka NEKWT YCTAHOBKA Ha (OPMHUpPOBaHUE Y
00y4aeMBIX CHCTeMBl Oa3OBBIX TOHATMH OM3MKM W YPEICTABICHHH O COBPEMEHHOR
dusMYecKot KapTHHE MUpPa, a TaKKe BBIpaboTKa YMEHUl NpUMEHATh GU3HIecKre 3HAHUS KaK
B npoecCHOHANBHOM eI TETBHOCTH, TaK ¥ IS PELICHMS XKUSHEHHEIX 3,184,

Mmuorye nonoxeHus, pasBuBacMble (U3UKOH, paccMaTpUBAIOTCH KaK OCHOBAa CO3MAHMA U
UCIIONB30BaHMsA UHPOPMAIMOHHEIX ¥ KOMMYHUKAHOHHEX TexHonoruit (MKT) — omHoro us
Hauboee 3HAUNMBIX TEXHOJOTUYESCKHX HOCTIKEHUM COBPEMEHHON LIUBHITA3ALAM.

Ou3pKa AaeT KoY K MOHUMAHUIO MHOTOYMCJICGHHBIX SBICHMH M IPOUECCOB OKPYKAIOMETo
Mupa (B €CTECTBEHHO-HAYYHEIX 00JACTAK, COUMOIOIHH, 3KOHOMUKE, S3bIKE, IUTEPATYPe U Ap.).
B ¢uzuke hopmupyrorcs MHOTHE BH/IBI AEATEIHHOCTH, KOTOPEIE UMEIOT MeTa- NIPeAMETHBIH
xapakrep. K HHM B MepBYIO Ouepeib OTHOCATCH: MOICNUPOBAHME OOBEKTOB M IPOLECCOR,
IPHMEHEHUE OCHOBHBIX  METOJOB  IIO3HAHMA, CHUCTEMHO-WH(GOPMAIMOHHEIN  aHAmM3,
(GOpMyIHpOBaHHE THIOTE3, aHAIN3 M CHHTE3, CpaBHeHHWe, 0000meHwWe, CHCTeMaTH3als,
BLIABJICHHE IIPUUUHHO-CIIEACTBEHHBIX CBA3€¢H, NOWCK aHAJOroB, yHpaBlieHHEe OO0BEKTaMU U
npoueccamu. MMerHO 3Ta mucnunnvHa MO3BONSET [TOSHAKOMUTE CTYJACHTOB C HAYYHBIMHU
METOAaMH TIO3HaHMS, HAyYUTh UX OTAMYATH FHIIOTE3Y OT TEOPHH, TCOPHIO OT HKCIIepHMEHTA.
Duznka UMeeT 04eHb OOJNIBINOE M BCEBO3PACTAIOIIEE UUCIO MEXKIMCHHUIUIMHAPHBIX CBA3EH,
NpHYeM Ha YpPOBHE, KaK MNOHATHIHOrQ amnmapara, Tak U MHCTpyMmeHTapus. CkasaHHOe
[O3BOJIAET pacCMaTpuBaTh (U3UKY KaK METAOUCLMIUIAHY, KOTOpas NpeoCTaBlser
MEXIMCHUIUINHAPHBIHA 361K U1 ONMCaHKA HayYHOW KapTHHBI MUpa.

DusnKa ABIAETCS CHCTEMOOOpa3yiomMM (QAaKTOpOM i1 €CTEeCTBEHHO-HAYUHBIX YueGHRIK
[IPEIMETOB, OCKOJBKY (PU3HUECKHE 3aKOHBI IEXKAT B OCHOBE COJICpIKaHMs XUMUH, ONOTOTHH,
reorpaduH, acTPOHOMHM M  CHCUMAaNbHBIX  JIMCHHIUIMH  (TeXHWYeCKas  MeXaHMKa,
DNICKTPOTEXHMKE, JNEKTPOHMKAa M Jp.). Yuebnag gucupmnmua @umsuka  co3maer
YHHUBEPCATIBHYIO 633y ANA H3ydeHus o01enpodecCHOHANBHEIX W CIeIMANBHEIX JUCHUTUIUH,
3aKIaapIBas QYHAAMEHT I HOCHEAYIOUIero o0 yUeHus CTYASHTOB.

O6nanas JOrM4ecKod CTPOMHOCTBIO W OIMMPAasch Ha SKCHEpUMEHTabHBIe (akTel, ydyeOHas
acuunnria Pusuxa GopMHUpyeT y CTYACHTOB NOANMHHO HAyYHOE MHpOBO33peHue. Ou3uxa
ABJIACTCs OCHOBOW YUSHHs O MaTepraibHOM MHpPE U pelnaeT npoOaeMsl 3Toro Mupa.

[Ipu ocsoenun npodeccuit CIIO n cremmansaocTedt CIIO TexHuyeckoro mnpouis
npogeccuoHanbHoro obpasopasust pusnka uzydaercs Oonee yrnyGieHHO, Kak NpoduibHas
yueOHas IOUCUMIUIMHA, YUYMTHIBalOmas CHEIMQUKY OCBauBaeMBIX mnpodeccuii UM
CIeuansHOCTEHN.



B comepxaHud yyeGHOM NMCUMIUMHEI 1O (U3HKE NPH MOATOTOBKE OOYYAIOmuXCA IO
npodeccHsIM U CTIELMATBHOCTAM TeXHMYeCKoro npoduis npodeccHoHansHoro o0pa3oBaHus
NPOMUILHOM COCTABIIAIOMEN ABIAETCS pasnen «DNeKTPOAMHAMUKAY, TaK KaK GONBIIMHCTBO
npodeccuit ¥ CHELMANBHOCTCH, OTHOCHNMMXCS K 9TOMY HOpOQMIIO, CBS3aHBl C
AIEKTPOTEXHUKOH U 3AEKTPOHUKOH.

Teopernyeckue cpeleHus M0 (U3NKE JONONHAOTCS NEMOHCTPAlMAMM M 1aGoparopHbMH
paboramu.

Nzyuenue obmeobpasosarenpHofl yyeOHOH AncumiuinEbl PU3MKa 3aBepIIacTCs 0ABEJCHUCM
uUTOroB B opMe 5K3aMeHa B paMKax IIPOMEXYTOYHOH aTTeCTallMd CTYASHTOB B HpoLEcce
oceoenus OITOIT CIIO ¢ nonyuenuem cpensero obmero obpazosanus (IINIKPC, TIIICC3).



2 MECTO YYEFHOM JUCITUILJIUHLI B YAEBHOM ILJIAHE

Vuebuas aucuuniraa OusHKa 0THOCHTCS K 061meo0pazopaTebHOMY HUKILY.
B cOOTRETCTBMM ¢ YIEOHBIM IUIAHOM OYHOM (hopMbl 06yueHus Ui H3yueHus yueOHoH
JMHACUKILIMHEL IPSAYCMOTPEHO CHEeAYIONMee pacnpeeIeHHe YacoB:

Buj yuebHo# paboTsl : Ob6nem
. . - . HacoB
MakcuMalnbHas yaeOHas Harpy3ka (Bcero) , 388
O6s13aTesLHAs ayATOpHast yueOuast Harpyska (Bcero) , 234
B TOM YHCJIE: » v _
—  TEOPETUYECKHE 3aHSITUL 204
—  OpaKTHYeCKUe/CeMUHAPCKHE 3aHsTHs -
— 71ab0paToOpHBIe 3aHATHA 30

— DNpOMEXyTrouHas arrecralus B | ceMecTpe IpoBOguICA B Qopme -
auddepeHIMPOBAHHOrO 3a4eTa

CaMocTosiTesbHast paboTa CTyaeHTa 154
B TOM YHCIIE:
- BBINTOJHEHHE HHUBUAYAJIBHOTO IpoekTa * 6
~  MOJTOTOBKA K NPOXOMKICHUIO POMEIKYTOUHON aFTeCTaliK, ITOAr0OTOBKA K 148

OPakTHYCCKUM ¥ J1abopaToOpHEIM 3aHATHAM, I[IOJTOTOBKA HOKNAJOB,
Tipe3eHTAIMH, TROPUECKUX paboT

3ausaTUd B HHTepaKTUBHOI dopme (axmusHoe crywanue, ananus KOHKPEMHBIX 30
cumyayuil, 2pynnosas paboma)

aTTecTalus no ydeOHOH JAMCUMIUIMHE MPOBOJUTCS B PaMKaX IPOMEXYTOUHOH
arTecTaluy Bo 2 ceMecTpe B hopMme 3K3aMeHa

*CamocrosTensHas paboTa CTY/ICHTOB IO BRITIOIHEHUIO MHAMBUIYANBHRX NpoeKToB. M3yucnue
JONOHUTENBHON TUTepaTyphl. OnpeaeneHue Heny, o0beKTa, IpeaMera H 3ajad UCCNe[0BaHNs.
CocrapieHue Nnasa HCCISAOBAHUA U IIaHa BBIMOIHEHMS NpoekTa. ONpeneieHue MeTO UK U
METOJOB Ucche oBanus. V3ydyeHue TeOpHH U UCTOPHE BOIIPOCa, aHaIM3 6a30BbIX DOHSTHH
(moHsATHSA, HAa KOTOPHIX CTPOUTCA HccienoBanye). CocTaBlieHue CIIMCKaA IMTEPaTYpPHI 110 podieme
uccnenosanys. Msyuenne onsiTa pemenus AaHHOH npobiaems! Ha npaxruke. Coop
KOHCTaTHPYIOIIEro Marepuana. @opmynuposxa runoressl. PaspaboTka u npoBeIeHIHEe ONBITHO-
SKCTIEpUMENTANILHON paboThl. O6o01meHne # GOPMYIIPOBKA TEOPETUYECKOr0 0GOCHOBAHNS
TIPOBCACHHOIO MCCISAOBAHMA W IIOTYYEHHBIX PE3YNBTATOB. AHAIM3 IPAKTHUSCKOTO OTIBITA TI0

npobieme uccneaoBanus. OdopMieHre 1 TuTepaTypHas pefaxums mpoexta. IloAroTosKa K
33LIMTE TIPOEKTa.




3 PE3YJBTATHI OCBOEHUSI YUEFHOU TACIATLIINHBI

Ocsoenue cojepxanns yaeOHoH aucrmmmunsl Pusuxa obecneunBaeT JOCTIDKCHME CTYAEHTaMK
CIEAYIOMINX PEe3yNbTaTOB:

. JIMYHOCTHBIX:

- YyBCTBO FOPAOCTH M YB&KCHUS K MCTOPHM ¥ JTOCTIIKCHMAM OTEYECTBEHHON Qusuyeckon
HayKH; (W3HYECKH TPaMOTHOE MOBEleHHe B NPOQPeCCHOHANIBHON NEATENHHOCTH M OBITY UpH
obpaineHny ¢ OpubOpaMu B YCTPOHCTBAMHY;

- FOTOBHOCTE K TPOMOJIKEHMIO 00pa3oBaHus M IOBBIMICHHA KBanuduxaumu B n3bpaHHOHN
npodecCHOHANLHON AEATENBHOCTH ¥ 00BEKTHBHOE OCO3HAHME POIH (U3MYECKUX KOMIICTEHIMH B
9TOM;

- YMEHUE HUCTONB30BAaTh AOCTHKEHHS COBPEMCHHON (U3HUSCKOd Hayknm # (PU3NYECKuX
TEXHOJIOTHH [JiAd HOBBINIEHWS COOCTBEHHOrO MHTEINICKTYaNbHOTO pPAa3BUTHA B BHIOpaHHON
npothecCHOHaNBHON NeITeNbHOCTH;

- YMEHUE CaMOCTOATENIBHO JOOBIBATH HOBBIC Ui cebs QU3HMUECKHE 3HAHMS, HCTIONB3YS 1L
3TOrO JOCTYIHBIE UCTOYHMKY HHPOpMAIUH;

- YMEHHWe BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOUICHHA B KOMaH[e IO PEILCHHIO
oOWIX 3a5ay;

- YMEHHME YTpPaBIATh CBOEH IO3HABATENBHOH JEITENBHOCTBIO, MPOBOAUTE CAMOOLICHKY
YpoBHS COOCTBEHHOTO WHTEIUIEKTYAILHOTO Pa3BUTHS;

. MeTanpeIMeTHbIX:

- HCTIONB30BaHHME pa3NWYHBIX BHUAOB TO3HABATENBHOW JACATEIBHOCTH [UIL  PEINEHUS
bu3rueckux 3a7ad, NPUMEHEHWE OCHOBHBIX METOJOB IO3HaHMA (HaOMOJEHMs, OIUCaHus,
U3MEPEHUS, DKCISPUMEHTA) JUIA M3YHEHHUA Pa3IIHEIX CTOPOH OKPY/KArOEH NeHCTBUTEIBHOCTH;

- UCIIOJB30BAaHUE OCHOBHBIX HHTCJUIGKTYaJIbHBIX ONEpallil: TIOCTAHOBKU  3a/1a4yH,
GOopMyAHpOBaHMA THIIOTE3, AHANM3A W CHHTE3a, CPaBHEHUA, OOOOIIEHMs, CHCTEMATH3AIUM,
BBUSIBICHUS MPUYNHHO-CEICTBEHHEIX CBA3el, MOUCKA aHaJoroB, GopMyIHPOBaHUS BHIBOJOB A
U3YYEHUS PaIUYHBIX CTOPOH QU3MYCCKUX OOBEKTOB, SBJICHUI W IIPOLECCOB, C KOTOPHIMU
BO3HHKAST HEOOXOAMMOCTD CTANKMRBATLCA B PO eccCoralbHol cdepe;

- YMEHHME I'eHEPHPOBATHL HACH U OINIPEASATEL CPelCTBa, HeoOXO0QuMEIE IS X peaslu3aliH;

- YMEHHE HUCHOJIB30BATh Pa3iuyHbIC HCTOYHUKY ANS nogydeHus duzndeckoi undopmanuu,
OLICHUBATH €€ JOCTOBEPHOCTE;

- YMEHHKE aHaIM3UpOBaTh U NPeICTaBiAT: HHGOPMALIO B pasIHYBLIX BUAAX;

- yMeHUE ITyONMYHO IIPEJACTaBIATh PEe3yAbTaThl COOCTBEHHOTO HCCIEOBAaHUS, BECTH
JWICKYCCHY, JOCTYITHO M TapMOHMYHO coderas cojepxaHue u  (QOpMBI  TpeacTaBIseMoi
uHpOpMAaIUy;

d NpEAMETHBIX!

- dopMUpOBaHNE OpelNcTaBNeHui © poidM W Mecrte (QU3NKM B COBPEeMEHHOH HaywyHOH
KapTUHE MUpa; NOHUMaHUe Qu3nyeckod CymHocTH HabmogaeMblx Bo Beenennoll apnenu, ponu
¢usuka B GOPMUPOBAHUK KPYro30pa ¥ (YHKLHOHANEHOW TPaMOTHOCTH Y€TOBEKA JUIA PEIICHHMA
NPaKTHYECKUX 3a1ad;

- BI4JICHUE OCHOBOIMOJATAIOIMUMY  (QU3HYECKAMH  IOHATHMSIMM, 3aKOHOMEPHOCTAMHY,
3aKOHAMM 1 TEOPHAMHU; YBEPEHHOC HCII0Ib30BaNME PU3UMIECKOH TEPMUHOIOTUY M CHMBOJIMKH;

- BIaJ€HHE OCHOBHBIMH METOJaMM HAy4YHOrO ITO3HAHWS, HCIONB3YeMBIMH B (U3UKE:
HabyroieBHueM, OIHCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

- yMeHHA 00palbaTeiBaTe pe3yibTaThl M3MEpeHHM, OOHApYXKUBATH 3aBHCHMOCTH MEKIY
GrznYECKUMY BENMYUHAMH, OOBACHATE IOTYYCHHBIE Pe3YbTATH U JeTaTh BEIBObL;

- (hopMuUpOBaHE YMEHHS PEIATh PUINISCKHC 33/IauH;

- (GopMUpOBaHUE YMEHHUS NPUMEHATH INOAYYEHHBIE 3HAHMS IS OOBACHEHUS YCIOBMI
npoTeKaHus (QU3MYeCKUX ABIEHUH B mpupoxe, npodeccHoHanpHOM cdhepe W IS MPHUHATHS
HPaKTHYECKUX PelIeHHH B IOBCCHHEBHOM KU3HMY;

- GopMupoBanue COOCTBEHHOM IO3MIMM [0 OTHOHICHWIO K (usmuyeckod uHbOpMALnH,
OJIy4aeMOH M3 Pa3HBIX HCTOYHUKOB.



4 COJEP)KAHUE YYEFHOU AUCITAIIMHDI

®uszuka — QyHIaMEHTaIbHAs HAYKa O IPUPOJIE.

EcrecTBeHHO-HayuHBI METOJ IO3HAHMS, €ro BO3MOXHOCTH M TPaHMUBl TPUMEHHMOCTH.
DKCIIEPUMEHT ¥ TEOpUS B IpOLIECCce TIO3HAHUA NPpUPOABl. MoJenupoBanye QU3HYIECKUX SBICHUH U
npoueccos. PoNb sKchepuMeHTa W TEOpHM B Ipolecce Mo3HaHuA Inpupoisl. Pusuyeckas
BenmypHa. IlorpemmuocTn m3mepenuit dusudeckux BenwduH. Pusuyeckue 3aKoHEL [ paHuipl
IPUMEHAMOCTH (pHU3HUECKUX 3aKOHOB. [ToHATHE 0 (pu3MUecKol KapTuHe Mupa. 3HauYeHUE QPH3UKH
nipu ocoenuu npodeccuit CTIO u cnenmansuoctel CI1O.

1. Mexanuxa

Kunemarnka. Mexanmieckoe apwkenue. [lepememenue. Ilyrs. Cxopocts. PaBromepnoe
NpAMOJIMHEHHOE [JBIDKEHHE. YCKOopeHue. PaBHONepeMeHHOE MNPAMOIMHEHHOE JIBMIKEHHE.
CrobopHoe nanenwe. J[BwxeHue Tena, GpolUeHHOrO NOX yriaoM K ropusonty. Pasmomephoe
JBWKEHHUE 110 OKPYHHOCTH.

3axonnr mexanuku Herorona. Ilepsriii 3axon Hetorona. Cuna. Macca. Mmnynsc. Bropo# 3akox
Heiorona. OcroBHOH 3axoH kiaccuueckod munamuku. Tpermit 3axoH Hseroroma. 3akod
BCEMHPHOTO TAroTeHuA. [ pagutaimonHoe nose. Cuna tsokect. Bec. Crioco0si H3MEpeHus MacChl
Tex. Cunsl B MEXaHUKE.

3axoHBl COXpaHEHHs] B MeXaHuxe. 3aKOH COXpaHCHHS HMIIylbca. PeaKTHBHOE IBUXKEHHE.
Pabora cunpl. Pabota moTeHmmanbHBIX cui. Momuocts. OHeprusa. KuHeTHdeckas 3HEpTHS.
INoteHumaneHas 3Heprus. 3aKOH COXpaHEHMs MEXaHWUecKod 3Hepruu. [lprMeHeHHe 3aKOHOB
COXpPaHEHI. '

Mexanngeckne koaebannn. Konebarenproe gBuwxeHue. [apmonuueckue — KoJieOaHMA.
Crobonnble MexaHuueckue konebanus. JluHeliHble MexaHWuecKue KOICOATETBHEIC CHCTEMEL
ITperpainenye sHepruu Nnpu KonebateapHOM aBHKEeHUU. CBOOOIHEIC 3aTYXaIOIIUE MEXaHHUECKHE
xosieOanud. BeHy IeHHbBIe MeXaHnyecKHe Kosiebanus.

Vupyrue sonubl. Ilomepeunsle ¥ NPOXOJBHBIE BONHEL XapakTepUCTHKH BOJNHBL Y PaBHEHUE
wiocko# 6erymett Bonusl. MuTepdepenmms Bons. [Tonsrue o audpakiyn BoJH. 3BYKOBBIE BOJIHBI.
VisTpa3ssyx U ero npUMeHeHHUE.

HemoncTpanuu

3aBUCHMOCTH TPAGKTOPHH OT BBIOOpa CUCTEMEL OTCYETA.

Buzer MexaHn9eckoro ABUKSHMA.

3aBUCHMOCTH YCKOPEHHMS TeJa OT €10 MacChl U CHIIB, JeHCTBYyIOMEH Ha Telo.

CrnoxeHue CUIL.

PaBeHCTBO U IPOTHBOTIONOKHOCTH HANIPABICHUS CHJT NeHCTBYS U IPOTHBOASHCTBIS.

3aBHCHMOCTH CHIIBI YIPYTOCTH OT Ae(opMalliu.

Cuipl Tpedus.

HesecomocTs.

PeaxTHBHOE IBYKEHHE.

Iepexo moTeHNNaNBHOM YHEPIUX B KUHETUIECKYIO U OOPATHO.

CB0oGOAHEBIE U BRIHY)XIEHHBIE MEXaHHJYeCK1e Konebanus.

Pesonanc.

O0bpa3oBanue ¥ pacrpoCcTpaHeHUe YIIPYIHX BOIH.

Yacrota xojebannit ¥ BEICOTA TOHA 3BYKa.

JlaGoparopuas pabota

H3zyuenue ocobeHHOCTEH CHITBI TPeHMA (CKOABKEHMA),

W3sy4enue 3aBUCUMOCTH IepHoJa KoieOaguii HUTSHOIO MasTHUKA OT JUIMHEI HUTH

2. OcHOBBI MOJTEKYAAPHOH (PU3KKH H TEPMOJIHHAMUKH

OCHOBBEI MOJEKYISIPHO-KUHETHYECKOM Teopuu. HMpeanensifi ras. OCHOBHBIE NOTOXEHHA
MONEKYJIAPHO-KHHETHUeCKONH Teopuu. PasMepsl M Macca MOJEKYlT M aTOMOB. bpoyHoBcKoe
aewxenve. Juddysus. CuHasl ¥ SHEPrus MEXMONEKYISIpPHOro BiaumoAeHCTBHA. CTpoenue



ra3o00pasHbIX, XMAKAX K TBEpHEIX Tel. CKOpOCTH IBYOKCHUS MOJEKYJN U HX M3MEPEHHC.
Vneansuniit ras. Jasnenue rasa. OCHOBHOE YpaBHEGHHE MOJCKYNAPHO-KMHETHYCCKOH TEOpPUH
razos. Temueparypa u ee usMmepeHue. ['asopple 3aKOHBL AOCONIOTHEIA HYJB TEMIICPaTyphL.
TepMoMHaMHIYecKas MKaa TeMIepaTypbl. YpaBHEHHE COCTOAHMS MACANBHOTO rasa. MonspHas
razopas MOCTOAHHAS.
OcHOBH TepMoanHaMuKy. OCHOBHBIC TIOHATHSA U ONpejencHus. BHYTPEHHAA SHEPTUS CHUCTEMBL
BryTpenHSs DJHeprusl MaeanpHoro rasa. PaGota M Terwiora Kak (opMBl NEpeiaudl DHEPruu.
TennmoeMKocTh. YielipHas TEINIOEMKOCTh. YpaBHeHue TteruioBoro Oananca. Ileppoe Havaso
TepMoOJMHAMUKH. AjuabaTueit mpouece. Ilpunipn gedicreus TermoBod Mammael.  KITJT
TEMJOBOrO  ABWrareNis. Bropoe Hawajso TepMoAuHAMuKH. TepMoaWHaMuyeckas IHKaja
TeMieparyp. Xoao WibHbIe MamuHeL. Temnossle aeuratend. OXpaHa npupoIkl.
Crovictea mapos. Mcnapenue u konnescanws. Hacsnmennsiit nap u ero cpoiictea. AGcomoTHas u
OTHOCHTENBHAS BAAXHOCTE BO3ayxa. Touka pockl. Kunienue. 3aBUCHMOCTE TEMIIEPATYPHI KHIICHUL
ot sasnenus. [leperpeTsiii nap 1 ero UCIOJIL30BAHNE B TEXHUKE.
CroticTBa XKHIKOCTeH. XapakTEepHCTHKA JKUKOTO COCTOsSHUA BeniecTsa. [ToBEpXHOCTHBIH CIOM
KUIKOCTH. JHEPrusi OBEPXHOCTHOrO €JI0s. SIBNEeHMA Ha TPaHULE XKHUIKOCTH ¢ TBEPJABIM TEIOM.
Kamunspaele seneHus.
Cro#ictsa TBEpIBIX Tel. XapakTEpUCTHKA TBEPIOTO COCTOSHMA BEHIECTBA. YINPYrHe CBOWCTBA
TBepAbX Ted. 3akoB [yka. Mexanudeckue CBOHCTBa TBepABIX Ted. TemioBoe paciupeHue
TBEPABIX Tel U kuKocTel. [Inapnenne u kpucTamisanus.
HemoHcTpanuu:
Jlpixenne GpOYHOBCKUX YaCTHLIL.
Juddyzus.
V3orepmudeckuii 1 H300apHEIH NPOLECCH.
Mozenu TenoBEX ABUraTenci.
Kunenue BOJBI NPU MOHIDKEHHOM JaBJICHUH.
TeuxpomMeTp u TUTpoOMeT).
SIBnenvis NOBEPXHOCTHOrO HATSHKECHUS M CMAYMBAHHMA.
Kpucranmnsl, aMmop(HBIe BEILECTBE, UAKOKPHUCTAILIMYECKHE Tea.
JlaGoparopHsle paboTH:
Hsmepenne BnaxHocTy BO3AyXA.
Mzmepenne noRepXHOCTHOTO HATSKSHUS KU IKOCTH.
Hsyqeﬂne TEIJIOBOIr'C pacHiMpeHUs TBEPABIX TEJL.
3. DAeKTPOAMHAMMKA
OnexTpryeckoe TMoje. DNEKTpUUYEcKHUe 3apsabl. 3aKOH coxpaHeHuMA 3apaga. 3axoH Kynowa.
Onextpudeckoe none. HanpskeHHOCTs IEKTPUYECKOTO MOMA. [IpHHIUI CYNeprosHLuM HONeH.
Pabora  cmnm  agextpocratuyeckoro  mons.  [loteHiman.  PasHOCTE  HOTSHIMANOB.
OKBUNOTCHIMAIbHBIE TOBEPXHOCTH. CBA3b MEXKY HANPSKEHHOCTHIO U PA3HOCTHIO NOTEHUMAIOB
JNeKTpUdecKoro noid. JuonexTpuxu B onexktpuyeckoMm none. Ilongpusanus AHDIEKTPUKOB.
Ilporopmuxyu B snexrpudeckoM noje. Konnencaroper. CoenuHenue KOHASHCATOPOR B Hartapero.
OHeprud 3apsKeHHOI0 KOHASHCATOpa. DHEPrust dMeKTPUICSCKOTO MO,
3aKOHBl HOCTOSHHOIO TOKa. YCJIOBHS, HEOOXOMMMBIE ANS BO3HUKHOBEHHMS U IOJICpIKAHUS
oneKTpudecKkoro Toxka. CHna TOKa M IUIOTHOCTH TOKa. 3akon Oma s yuactka nenw 6e3 DJIC.
3aBHCHMOCTS 3JIEKTPHYECKOTO CONPOTHBICHUS OT Mareprana, JUIMHEl U IUIOMIAAN TONEePedHOro
CeYEHMs MPOBOJHHKA. 3aBUCHMOCTD 3NEKTPUYECKOTO CONPOTHMBICHHMS TPOBOJHUKOB OT
TEMIIEPATypEl. DAEKTPOJBIKYUIAs CHJIa MCTOYHMKA Toka. 3akoH Owma Ui monmolt nerm.
Coenunenne npoBoaHUKOB. COCIMHEHHE HCTOYHUKOB INEKTPHUYECKOH dHEpruy B Oatapero. 3akoH
Jxoyns—Jlenna. PaoTa 1 MOIMHOCTE HIeKTPUUECKOTO ToKa. Tennosoe AqelcTBrE TOKA.
OJeKTpUYeCKUi TOK B PasAMYHBEIX cpelax. DNeKTPUYecKuil TOK B MeTaiax. DIeKTPOHHEIH Ta3.
PaBora BeIXOma. OnexTpuueckuil ras B O3neKkTponuTax. Onekrponus. 3axons: Dapajes.
IpuMerenre deKTPoIN3a B TEXHMKE. DIEKTPUYSCKUH TOK B rasax u Bakyyme. Monuzanus rasa.
Byner paspsaos B razax. [TorsTue o nnasme. CBOUCTRE M NPHMEHEHNE IMEKTPOHHBIX ITy4KOB.



Onexrpuyeckui Tok B monynposogHukax. CobGcTBeHHas NPOBOAUMOCTE TOJYNPOBOJHUKOB.
[MonynpoBOZHUKOBBIE NPHOOPEL.

Maruutgoe mnojie. BekTop WMHAYKIMM MarduTHOrO 11ofd. /JlelicTBHe MAarHMTHOrO TONA Ha
TIPAMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3akoH Awmrepa. BsaumopeidictBue TOKOB. MarHuTHEIH
norox. PaGoTa o nepeMelIeH IO TPOBOTHUKA ¢ TOKOM B MAardMTHOM 11oje. JIeHCTBIE MATHHTHOTO
nons Ha apwxymuics sapsx. Cuna Jlopenua. OnpepeieHue yACTBHOTO 3apaja. Y CKOpUTEdH
3apSKEHHBIX YaCTHUIL

DneKTpOMarHuTHas MHAYKIMSA. DIeKTPOMArHWTHAs MHAYKIMA. BHXpeBoe JeKTpHYecKoe Toe.
CaMOMHIYKIHS. DHEePrist MAarHATHOTO TOMS.

HemoncTparuu:

B3aumoeiicTBre 3apsDKEHHBIX T

IpoBOZHMUKM B 3NEKTPHIESCKOM NOJIE.

JM3IeKTPHKM B 3IeKTPUYECKOM HOJE.

Konnencaropst.

TernoBoe AeHCTBAE NEKTPUYECKOTO TOKA.

CobcTenHas U rpUMecHas TPOBOAMMOCTE HOTYIIPOBOIHUKOB.

[TomynpoBOAHUKOBEIN AUOA.

TparzucTop.

OmneiT OpcTena.

B3aumogelicTBHE IPOBOAHMKOB ¢ TOKAMH.

ONEeKTpOABUTaTEN.

DIeKTPOU3MEPUTENLHEIC NPUOOPEL.

ONeKTpOMarHyTHast HHAY KM,

Onzeiter Papages.

3asucumocts DJIC CaMOMHAYKIMH OT CKOPOCTH M3MEHEHMS CHIBI TOKA M HHIYKTUBHOCTH
IIPOBOJHHKA.

Pabota anexTporeHeparopa.

Tparchopmatop.

JlaGoparopuele paboThl

Hsygenue 3akona Oma Ui ydacTka LEINH, IOCIEHOBATENLHOIO U NAPAIUIENBHOTO COSIUMHEHMS
TIPOBO,THUKOB.

OnpeneneHue TeMnepaTypHOro K03QQUIMEHTa CONPOTHBICHUSI METH.

Onpenenenue yAeIbHOTO CONPOTUBICHUA NPOBOTHUKA,

Hecnenosanue 3aBUCHUMOCTH CONPOTHBIICHHS JaMIbl HaKalWBaHUs OT HANPsXKEeHUS Ha ef
3axKumMax.

Ornpenenenune SIC ¥ BHYTPEHHEr'0 CONPOTUBICHUS UCTOUHHMKA HATPSIKSHMS.

H3ydenue saBneHusA 3AEKTPOMArHUTHONH UHIYKLIHH,

4. Konebaums u BoaHbI

InexTpoMarduTHele kxonebanus. CoOoAHBIE JneKTpoMarHuTHBle KosieGamms. [IpeBpamenwue
SHEPrUH B KoJjeGaTeNnsHOM KOHTYpe. 3aTyXaromfue 3JIeKTPOMAarHuTHble KoneGaHusa. | eHeparop
He3aTyXaroHiMx OSJEKTPOMArHUTHBIX Konebanuil. BrHyxneHHbIe >iekTpudeckue Komnebauus.
Iepemennniii Tox. I'enepaTop nepemeHHOro Toka. EMKOCTHOE ¥ MHAYKTHBHOE COMPOTUBICHUSA
IePEMEHHOr0 ToKa. 3akoH OMa And dDNeKTPHYECKOH Heny NepeMEeHHOTO ToKa. PaboTa ¥ MONTHOCTE
nepemeHHoro Toka. I'eneparopsr toka. Tpancdopmaropsl. Toxu BricOko# wacToThl. [Tonyuenue,
nepeaada 1 pacupeeaeHue 3NeKTPOIHeprun.

ONeXTPOMAarHuTHBIE BOJHBL — ODJIGKTPOMArHUTHOE Ioje Kak OocoGelff  BHA  MaTepuu.
JNeKTpOMaruuTHele BoNHbL. Bubpatop ['epua. OTKpRITEIH KoneOaTenbHEll KoHTYp. M30obperenne
panuo A.C. IlonossmM. ITonaTHE 0 papuoceszu. ITpuMeHeHre 2MeKTPOMAaruHTHEIX BOJH.
HemoHncTpanmun

CroboHbIe 3IEKTPOMArHUTHEIC KojteGanus.

OcumnnorpamMma NepeMeHHOro ToKa.

Konpaencarop B LieTIH NEPEMEHHOI0 TOKA.



Karymika HHIyKTABHOCTH B LU IEPEMEHHOTO TOKA.

Pesonanc B MOCHEOBATENEHON LS NEPEMEHHOTO TOKA.

MznydyeHye v npreM 3IeKTPOMAarHUTHLIX BOJIH.

Pannocssss.

JlaGopaTopHas pabota

MuayKTUBHEIE X eMKOCTHOE COTIPOTUBIICHNS B LIENH NEPEMEHHOIO TOKA,

5. OnTuka

[Mpupoaa ceera. CKOPOCTH PacHpOCTPAHEHHUA CBETA. 3AKOHB! OTPAKEHWS U IPEIOMJICHNS CBETa.
Honnoe otpaxenue. JinH3sL. [nas kax onrrueckas cuereMa. OnTHUecKHe NpUOOPEL.

BonHoBeie cBo#Mcrsa cBera. Hurephepennms cBeta. KOrepeHTHOCTh CBETOBRIX Iy4eH.
Wurepdepenups B TOHKUX IvieHKaX. Ilomocsr papxo#i Ttomuuust. Komeua Heworona.
HWcnone3oBanue uHTepdepenuny B Hayke u Texuuke. Judpaxmms cera. Judpaxius Ha menu s
napajiensapx  nydax. Jludpaxumonnas peinerxa. IloHstme o ronorpadum. Ilomspusanus
nonepednsx BouH. [loaspusauus csera. [[goiHoe nyyenpenomienue. Ilomspouns:. Jlucnepcus
ceeta. Bumpl criexktpos. CriekTpsl memyckammd. CrieKTpsl NOTIOMeHHUs. Y IbTpadHoNeToBoe M
uHppaxpacHoe u3nydeHus. Penrresorckue syam. Mx npupona u ceodcTsa.

JemMoHCTpaum

3aKoHB! OTPAXKECHNS B IIPEIOMICHHUS CBETA.

IonHoe BHyTpEHHEE OTPAXKEHUE.

Onrugeckue npubOPHI.

MurepdepeHis ceera.

Jubpakiyis cBera.

[Honspuzamus ceera.

[MonyueHne creKTpa ¢ IOMOIIBIO [IPU3MEL

[MonyueHue crieKTpa ¢ TOMOIIBI0 TU(PAKIHOHHON peeTKH.

CHeKTpocKor.

JlabopaTopHsie paboTH

OmnpegeneHye OTHOCUTENBHOIO IOKA3aTeNs PEIOMICHUS CPEIBI.

Onpenenenne GOKYCHOro PacCTOSHUS U ONTUIECKOH CHITBI JIMH3BL

OnperiencHue JTHHBI CBETOBOM BOJIHEI € TIOMOIIBIO JUGPaKIMOHHON pelméTKi.

6. OcHOBBI cHeNUAJLHON TEOPHH OTHOCUTENLHOCTH

WuBapuaHTHOCTE MOZIYJIL CKOPOCTH cBeTa B Bakyyme. [locTynarer 3inmTelina. IIpoctpancTso 1
BpeMs CIICLMANbHON TeOpUM OTHOCUTENBHOCTH. CBA3b MacChl M BHEPTMH CBOOOJHOM YaCTHIBL.
DHEpTUs MOKoA.

7. J1eMeHThI KBaHTOBOH GH3HKH

Ksanrosas onrtuka. Temnosoe usmydeHue. PacnpeneneHue SHEPTHH B CHEKTpE abCOMIOTHO
yeproro Tena. Keanromas runoresa [lnanka. ®otonsl. Buemnuii dorosnexkrpudeckuil 3 ¢pexT.
Buytpennuit potoaddexr. Tunsr porosnemenron. [larnenue crera. HoHaTHE 0 KOPIYCKYISpHO-
BOJIHOBOI HpUpPOJE CBETA.

®usuka atoMa. PasBuTHe B3MJII0OB Ha CTPOCHHE BEIECTBa. 3aKOHOMEPHOCTH B aTOMHBIX
CHEKTpax BOAOpoZa. AmepHas Mmogens aroma. Onseltel 3.Pesepdopna. Mogens atoma Bogopoa o
H.Bopy. I'mnotesa ne bpoiins. CootHowenue HeonpeneneHHocted I'eizenGepra. KpanroBbie
reHepaTopHl.

duzpka aTOMHOTO fAApa. ECTECTBeHHas pPagMOaKTHMBHOCTH. 3aKOH paJMOaKTHBHOIO pacnana.
CriocoOpl HaONMIOACHUS ¥ PErMCTPauuy 3apsDKeHHBIX dacTul. D¢dext Basunosa — Yepernkosa.
Crpoenue aromuoro sppa. HedexT Maccel, 3Heprusi CBS3M M YCTOMUYMBOCTE aTOMHBIX SIEp.
Anepurele peaxuuu. MckyccTBeHHas pajuoakTUBHOCTE. Henenue tsokenbix anep. Llennas saepHas
peaxnus. VYmpapisemas Iennas peaxmus. Spepusiit peaxrop. Ilomyuenne paaHOaKTUBHBIX
W30TOTIOB M MX [puMeHeHue. buonormuyeckoe [eHCTBUE PaIHOAKTHUBHBIX UINYYSHMH.
DJeMeHTapHEIe YaCTHIIL.

JlemoncTpanyum

Dotozpdexr.



JiuneiiyaTeie CIIEKTPHI pa3IMIHBIX BEIECTB.

WznyueHue nasepa (KBaHTOBOTO FEHEPATOPA).

CueTunK HOHU3UPYIOWUX U3TyUCHUH.

8. Dpomrouus BeenenHoit

Crpoenue m passutie Beenennoit. Hama 3pesnHas cucrema — lanakrtuka. JIpyrue rajaxkTuiky.
Beckoneunocts Beenennoit. IMoustue o xocmonorun, Pacmwupsiomascs Bceenennas. Mopens
ropsueit Beenenuoit. Ctpoenue 1 NpoucxoxaeHue I'anakTuk.

Opomonus 38e3i. ['mmoresa npoucxoxaenus ConHedHOH cucreMbl. TepMOAIECPHBIA CHHTE3.
MMpoGiema TepmosnepHol sSHepretuku. OHeprus ConHua # o 3Be3A.  JBONIOLMS  3BE3J.
Ipoucxoxaenue Conneynoil cucremsl. TeMAas MaTepus ¥ TEMHas SHEPIUA.

JemoHcTpanuu

Conaednas cucTeMa (MOACIH).

DoTorpadum NIaHET, CACNAaHHEIE ¢ KOCMUYECKUX 30HIOB.

Kapra JlyHH 1 IIIaHET.

Crpoenne u apomonusa Beenenno#.

IIpumepHble TeMbl pedepaToB (IOKIAI0B), HHAMBHAYAJLHBIX HPOCKTOB

. Anexcarzp I'puropeeBny CToNneToB — pycCcKuit GU3uMK.

. Anexcannp Crenanopuy [Tonos — pycckuil yueHsld, nzobpeTarens panyo.
. ANbTepHATHBHAS SHEPreTHKA.

. AXyCTHYECKHE CBOKCTBA II0MYIPOBOHUKOB,

. Anjipe Mapu AmIiep — OCHOBOTOJIOKHUK SJIEKTPOAMHAMHUKH.

. ACHHXpPOHHSBIH ABUraTeNb.

. AcTeponbl.

. AcTpoHOMES HallUX AHEH.

. AtomHas Qusuka. Mzoronsl. IIprMeneHne pafuoakTUBHEIX H30TONOB.
. beckoHTaKTHBIE METOBI KOHTPOJA TEMIICPATYPEL.

. Burnonspusie TpaH3UCTOPHL

. Bopuc Cemenorny SJxo0u — uzmx 1 u300peratTens.

. Bennuaiiiune OTKpHITIA QUBHKH.

. Buzel 3neKTpHYecKUX pazpsioB. DIEKTpUdecKre pa3ps/isl Ha cliyk0e denoBeKa.
. Brnusnne nehekToB Ha GUINUECKUE CBOMCTBA KPUCTAIIOB.

. BceeneHHast 4 TeMHas MaTepus.

. Tanuneo I'amunell — ocHOBaTENb TOYHOTO €CTECTBOZHAHHUS.

. Tlonorpadus v ee npumeHeHue.

. JBrokeHue Tena nepeMeHHOH Macchl.

. Hudpaxuus B Hamell )XU3HH.

. Ky gxue KpuCTaIbL,

. 3axons! Kupxroda s 3neKTpuaecKo e,

. 3aKOHB! COXpaHEHHA B MEXaHHKE.

. 3naueHue oTKpHITH I anunes.

. HMrops Bacuisesud KypuaToB — (H3MK, OpraHU3aTOp aTOMHOH HAYKU U TEXHHKH.
. Hcaax HproTOH — co3aarens KIacCuuecKo PUsiKu.

. Vcrnons3oBaHye 3NEKTPOIHEPTUU B TPAHCTIOPTE.

. Knaccuduxanys u XapaKTepHCTUKH 3I€MEHTAPHBIX YaCTHIL.

. KoHCTpyKIMOHHas NPOYHOCTE MaTepHaa U ee CBi3b CO CTPYKTYpOii.
. KoncTpyxuust 1 BHIBI JIa3epOB.

. Kpuoanexkrponuka (MUKPOINEKTPOHHUKA U XOIOJ).

. JlazepHbie TEXHOJIOTHH U HX MCTIONB30BaHUe.

. Jleonapyio na Buruw — ydeHslil 1 u3obperarTenn.



. MarguTHele H3MEPeHUA {IPHHLUNB! IOCTPOSHUS 1pUGOPOB, CIIOCOOBI U3MEPEHIS
MarguTHOIO [TOTOKA, MArHATHON HHAYKIUH).

. Maiixn @apajieit — cosfarels ydeHns 00 JNIEKTPOMArHUTHOM IIOJIe.

. Maxc ITnasx.

. MeTo MEUeHBIX aTOMOB.

. MeToap! HAOMIOASHUSA U PETUCTPALIAN PAAMOAKTHBHEIX H3yUYEHWH ¥ YACTHLL.
. MerToas! onpeAeeHus IUIOTHOCTH.

. Muxann BacunbeBud JIOMOHOCOB — Y9E€HBIH SHUMKIONEIHUCT.

. Mopgenu aroma. Onpit Pesepdopna.

. MoJIeKyISpHO-KMHETHYECKas! TEOPHS UealbHEIX Ia30B.

. MonHYS — Ta30BEIHA Pasps/1 B IPUPOIHLIX YCIOBHSIX.

. Huxona Tecna: xu3Hb ¥ HeOOBTHaHHBIC OTKPBITHA.

. Huxonait KonepHuK — ¢0o31aTellh FeIHOIEHTPHYECKON CHCTEMBI MUPA.
. Hunbe Bop — onun w3 cozaaTeneii coBpeMeHHON QUIHKH.

. O6%acHeHue GOTOCHHTE3A C TOYKH 3pEHUA QUIUKHL.

. Onryveckue SBISHUS B NPUPOIE.

. OTKpHITHE M NPUMEHESHME BEICOKOTEMIEPaTypHOH CBEPXIIPOBOJAUMOCTH.
. [TepeMeHHBIH 3HEKTPHUIECKUHE TOK H €T0 NPUMEHEHHE.

. [Ina3Ma — yeTBEpTOE COCTOSHHE BEIIECTRA.

. IInanetsr ConHEYHOM! CHCTEMBL

. HonynpoBofHUKOBEIE TaTYMKH TEMIIEPATyPHL.

. IpumeneHue XUAKUX KPUCTAIIIOB B IPOMBIIIIEHHOCTH.

. IIpumenenuye SAEPHBIX PEaKTOPOB.

. Ipupona peppomarHeTusMa.

. [TpobneMsl aKoNIOTHY, CBA3AHHEIE C HCIIONL30BAHNEM TEILUIOBEIX MAITHH.
. [TpousBoacTBO, epenaya ¥ UCMONb30BAHUE HNEKTPOIHEPI UM,

. Pentrenoeckue xyqu. Mcropus otkpertus. [lpumenenue.

. PoxpeHrie 1 HBOSIONMA 3BE3 .

. Ponr K.2. LlnoIKOBCKOT0O B pa3BUTHH KOCMOHABTUKH.

. CpeTr — 3/1eKTpOMAarHuTHas BOJHA.

. Cepreit [Tanosuy Koponep — KOHCTPYKTOP ¥ OPTraHHW3aTOP IIPOU3BOJICTBA PAKETHO-
KOCMI4ECKON TEXHUKU.

. Cuzet TpeHus.

. CoppemMeHHas CITyTHUKOBAs CBS3b.

. CospemenHas ¢puznyeckas KapTHHA MUpPa.

. CoBpeMEeHHBIE CPEACTBa CBA3U.

. ConHlle — HCTOYHHK KU3HU Ha 3eMIe.

. Tpancdopmaropsl.

. VnpTpa3Byk (osyueHue, CBOHCTRA, IPUMEHEHNKE).

. Du3HYeCKHe CBOUCTBA aTMOC(EPEL

. DOTONEMEHTHI.

. Dotroapdext. [Ipumenenue aresus porodrddexra.

. DpcTres — OCHOBOMOJIOKHHUK 3IIEKTPOMarHeTH3Ma.

. UepHele ABIPEL.

. [Hxana 2neKTpOMAarHUTHEIX BONH.

. OKonoruuecKue IpobaeMsl 1 BO3ZMOXKHEIC IIYTH UX PCTICHHS.

. DJIEKTPOHHAS IPOBOAMMOCTS METANIOB. CBEPXIIPOBOIAMOCTD.

. Omunatt Xpuctuanosuy JIenu — pycekuit Gusuk.
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5.2 XapakTepucTHKA OCHOBHBIX BHI0B Y4eOHOM e TeIbHOCTH

CTYJECHTOB

Copnepxanve o0ydeHus

XapakTepuCTHKA OCHOBHBLX BUAOB ASITEIEHOCTH CTYGHTOR (Ha ypOBHE yueOHbIX
gercTeui)

Brenenue

VMeHus IOCTAHOBKH UeNel NeATensHOCTH, INIaHHPOBaHks COOCTBERROH AEATEHEHOCTH
IS NOCTHKEHUSA TIOCTABNCHHBIX NeheH, TpeBUACHIS BOSMOMKHEIX PE3YABTATOB ITHX
AeHCTBui, OpraHu3aluy CaMOKOHTPOS H OLEHKH [IONIYYEHHbIX PE3YIBTATOB.
PasBuTHE CIOCOOHOCTH SICHO W TOYHO U3NACATh CBOH MBICITH, JOTHUECKH O0OCHOBBIBATE
CBOIO TOYKY 3PCHUS, BOCIPUHAMATE H AHATH3HPOBATH MHCHUS CODECEHHKOB,
[pH3HaBas [IPaBo APYTOro YeMOBEKA Ha MHOE MHEHME.

TIpouspenenyie uaMepeHus QUIHICCKUX BEAMYHMH ¥ OHEHKa TPAHUIIB TOTPEIIHOCTEH
y3MepeHuii.

[Ipeacrapnenye rpasylib IOrPEIIHOCTeH u3MepeHU it IpH OCTPOCH#H IPaQHKOB.
VMEeHHe BEICKAIEIBATE PHIIOTESE 18 00 bICHeHHS HAOM0aeMBIX ABIEHUH.

Ymesue npexgaratk MOACNH ABNEHUH.

VkazaHWe rpaHyl IPEMECHUMOCTH GH3HICCKHX 3aKOHOB, M3n0KeHNe OCHOBHbIX
HOMOMKEHUH COBPEMEHHOM HAYYHOH KapTHHEI MHPA.

[TpuBeneHHE IPUMEPOB BIMAHUS OTKPHTHH B HH3NKE HA NPOTPECC B TEXHUKE H
TEXHOJOTUH IPOU3BOACTRA.

Hcnonn3oBanne MHTEpHETa /Ui IoHCcKka HHGOpMAIHMH

1. MEXAHMKA

Kunemamuxa

Hpencrapiense MEXAHHISCKOrO ABMKEHUS TENA YPABHEHHAMHU 3aBHCHMOCTH
KOOPAHHAT H HPOCKiHed CKOpOCTH OT BpeMerH. [IpecTaBieHue MEXaHUYeCKOT0
NBIDKEHUS Tena rpaukaMy 3aBHCHMOCTH KOOPIOUHAT ¥ Ipoekuell CKOpoCTH 0T
spemenu. OnpeseneHue KOOPAUHAT MPOHIEHHOTO IIYyTH, CKOPOCTH ¥ YCKOPSHMS TeAa 0
rpaduxaM 3aBHCHMOCTH KOODIHHAT U MPOEKIMHA CKOPOCTH OT BpeMenu. Onpenenerue
KOOPAMHAT IPOHAEHHOTO IIyTH, CKOPOCTH M YCKOPEHHUS TEjia HO YPABHEHHAM
32BUCHMOCTH KOOPAUHAT U NIPOSKIMH CKOPOCTH 0T BPEMEHH.

Hposeneunue cpasHUTENHEHOI0 aHANH3a PRBHOMEPHOTC H PABHOTISPEMEHHOIO ABYOKEHHH.
Vxasanue HCnoMb30BAHMS MOCTYNATSHABHOIO ¥ BPAATEeNEHOTO ABHXEHUH B TEXHUKE.
IMpuobperenue onbiTa pabothi B TPYIHIE ¢ BLIOMAHEHHEM PasIHIHBIX COIHANBHBIX
poJIeH.

Pa3zpabotka BOSMOXKHOH CHCTEMBI ISHCTBUM M KOHCTPYKIMY AN SKCIEPUMEHTATBHOTO
ONpCACACHNA KHHEMATHYECKHX BEJTHYHH,

TIpencrasnenue nHQOPMaIMK O BUFAX ABWIKCHHAA B BUZC TaOIHIBI

3axonwl COXPAHREHUA 8
MEXAHUKE

O0BsACHEHAE NIEMOHCTPALHONHEIX IKCIIEPUMEHTOB, IOATBEPIKAAOIINX 3AKOH HEEPIMH
Wismepenne maccs! Tena. HaMepenue cunsl B3aUMOASHCTBHS TeJL.
Briuyclienye 3HaYeHHA CHJI IO H3BECTHAIM 3HAYSHUAM Mace B33HMO,H€§[CTB}’IOHIHX TEN
H UX YCKOPEHHKH.
Briuncnenne sHadenuil yCKOPEHH T 110 H3BECTHEIM 3HAYCHHEM NeHCTBYIONIMX CHI U
Mace Teil.
CpaBHeHHE CUNEI ACHCTBYS ¥ NPOTHBOLEHCTBHS.
IIpumeneHMe 3akoHa BCeMUPHOTO TSTOTEHHA IPH pacueTaxX CUl H YCKOPEHHH
B3aUMOACHCTBYIOIINX Tell.
CpaBHeHHE YCKOpeHHs cBOGOAIHOTO HafeHus Ha miaHerax CONHEYHOH CHCTEeMBb.
BrlgencHue B TEKCTe YueOHHKA OCHOBHBIX KaTeropnit HaywHoH undopMany.
ITpuMmenenne 3aK0Ha COXPaHESHHs HMILYJIHCA JUL BEIYHC/CHUS H3MEHeHUH ckopocTeit
Ted NPH UX BIAUMONEHCTBUAX,

Hsmepenne paboTsl cul H H3MEHEHHE KHHeTHYECKOH DHEpTHH Tera.

Mexanuveckue xonebanus

Hccnenopanne 3aBHCEMOCTH HEPHOZAA KOAe0aHUH MATEMATHYECKOTO MasTHHKA OT €r0
JUTHHEBL, MAcChl H aMIITKTY AL KoneGanuit. Mcenenosanue 3aBUCHMOCTH IIEPHOSA
konebanuil rpysa Ha IIPYKHHE OT €r0 MacCsl M KECTKOCTH MpyXuEsl. Brlancnenue
Iepuo/a KonebaHu i MaTeMaTHECKOro MAsSTHHKA IO H3BECTHOMY 3HAUGHHUIO €ro ATHHBL.
Brraucrenye Nepuona xoaeOaHuil rpysa Ha IPYKUHE [0 H3BECTHLIM 3HAUCHUAM Er0
MAacCChl U XECTKOCTH [PYXUHBL. BripaGoTKa HABEIKOB BOCHPHHUMATS, AHANTHIUPOBATD,
nepepalbaTeIBath ¥ NPEXBABIATE HHGOPMALMIO B COOTBETCTBUM ¢ IIOCTABICHHEIMH

338 aMu. Hpnse,ueﬂne IpuMEepOoB ABTOKOJEOATENEHEIX MEXAHMICCKHX CHCTCM.
Hposenenue xnaccuduxanun xonebanui

Yapyaue eonnvi

Mamepenue QIuHE 3BYKOBOY BONMS 10 pe3ynbTaTaM HabmOAeHUH HHTEPGHEPEHITHY
3BYKOBBIX BOJH. Habmonenue u obpsacaenne apnenull uurepbepenimy u qudpaxius
Mexannueckux 8o, [Ipencrapnenye obnacrell NpUMEHEHUS YARTPA3BYKA H
HCPCHCKTHUBEI €0 MCOJIE30BAHUS B PasnHIEbLIX ofmactax HAYKH, TCXHUKY, B MEAHLIAHE.
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H3noskeHHe CYTH SKOJOTHYECKUX NIPOGIeM, CBI3aRHEIX ¢ BO3ACHCTBHEM 3BYKOBBIX BOIH
Ha OPraHu3M YellOBEKa

2. OCHOBBI MOJIEKVJISIPHOH ®U3UKH U TEPMOIHMHAMWUKHI

Ocrosot MOACKYAAPHOU
KUHEMUYECKOT meoput.
Hoeanvnerii 2a3

BHINOAHEHHE SKCHEPUMEHTOB, CIYKAIHUX K8 060CHOBAHUA MONIEKYAAPHO-
kuHeTnyecko# reopun (MKT).

PemieHue 332124 ¢ OPYMEHEHHEM OCHOBHOTO YPABHEHNS MONEKY I PHO-KMHETHIECKOH
TEOPHH ra30B.

Onpenenedue napaMeTpoR BEIECTsa B ra3000pasHOM COCTOSHHMHA HA OCHOBAHUM
YPABHEHUA COCTOSHIUS HICANBHOTO Ta3a.

Onpenenense NapaMeTpos BeIecTBa B ra3008pasHoM COCTONHEHE U NMPOUCXOIAMLIMX
npoueccos o rpaguxam sasucumoctd p (T),

VD, p W)

BKenepuMentansHoe Hecnenosanue sapucuMoctd p (1), V (T), p (V). llpeacrasnenue B
BHE TpadHKOB H30XOPHOTO, H300apHOTO H M30TEPMHUIECKOrO POLECCOB.
Baruucnenue cpeliiell KUHCTHYCCKOH DHEePIUH TEINOBOTe ABHKEHHS MOJIEKYT HO
U3RBECTHOI TeMIlepaType BElleCTBa.

BRICKA3bIBAHAE TURIOTES ANA 00 BACHOHHSA HaOoqaeMblX ABIeHNH. YKa3auue rpanuil
MPEMERHMOCTH MOEENH «HAcalbHbIH raz» u 3axoHoB MKT

OCHO8b! MEPMOOUHAMUKY

VisMepeHUe KOJHYEeCTBa TEIOTH B IpOIleccax Tenxonepesayn. Pacuer Koauuecrsa
TENNOTH!, HEOBXOAUMOTO JIfIs OCYLIECTRACHUS 3aJaHHOTO TIPOIlecea ¢ TeIlonepe adeh.
PacueT usMeHeHHs BHYTPEHHE SHEPIHE Tell, paboThl ¥ NepeladHOro KOAU4ecTsa
TEILIOTH ¢ UCNOMBL30BAHNEM IIEPBOTO 3aKOHa TEPMOSHHAMUKH.

Pacuer paboTsl, copepiIeHHOM ra3zoMm, 1o rpabuky sasucumocts p (V).

Beluncnense paboTh! rasa, COBCPIUESHHON MPH H3MEHEHNH COCTOSHUA TI0 3aMKHYTOMY
wikay. Breruvenenue KITJ npu copepinessns rasoM palboThl B IPOIIECCaX H3MEHEH IS
COCTOSHMSA 10 3aMKHYTOMY [EKIY. O0bsiCHeHNES IPUHLIKIIOE ZeHCTBHS TEIIIOBBIX
mamus, JemoucTpauus pony GH3UKH B CO3AHHY ¥ COBEPLICHCTBOBAHMH TEIIOBBIX
ABurareneit.

V3noxeHue cyTH SKONOTHIeCK X pobiieM, 00yCcnoBIeHHEBIX paboTo! TENNOBBIX
ABUTATENEH M NPERNONEHHE TYTH UX PELICHHUS. YKasaHue FPpaHuL TPEMEHUMOCTH
3aKOHOB TEPMOAUHAMUKY, YMEHHe BECTH JUAJIOT, BRICAYIIHBATh MHEHNE ONIIOHENTA,
YYaCTBOBATE B JIHCKYCCUH, OTKPBITO BEIP2XKaTh ¥ OTCTAHBATh CBO TOUKY 3DEHM.
Vxaszanye yIeOHBIX ZHCHUIUINHE, IPH H3YYCHHH KOTOPBIX RCIONB3YIOT yieGHRIH
mMarepual « OCHOBbI TePMOTHHAMUKH Y

Ceoticmea  napos, CuoKo-
cmetl, meepovix mei

HsMepenne BIaXKHOCTH BO3AYXa.
PacyeT XONMYECTBa TEMNOTHL, HEOOXOAMMOTO A OCYIIECTBACHHS Tpolecca Iepexoia
BEILECTBA 3 OMHOTO aIPEraTyoro COCTOsHUS B APyToe.
DKCHEPUMEHTANBHOE HCCACHOBaHME TEINIOBBIX CBOHCTB  Bemectsa. IlpumeneHme
IPUMEPOB KATMIUIAPHBIX SBICHHH B OBITY, IPHPOIE, TEXHHKE.
Hecnenosanyie MEXaHRUECKIX CBOKCTE TBEpabX Ten. [puMenenne GU3HIECKHX TIOHSTUH
H 3aKOHOB B yuebgoM Marepuane npohecCHOHATFHOIO XapaKTepa.
Ucnons3opanue WaTepiera st noncka uHpopManyy o paspaboTkaX U NPEMEHEHHAX
COBPEMEHHDIX TBEPABIX H aMOPRHBIX MATEPHAIIOB

3. QJEKTPOJMHAMUMKA

Bnexmpocmamuxa

BoIYKHCICHHAE CHIT B32MMOICHCTBIS TOYSTHBIX NIEKTPHIECKHX 3apsAI0B.

BriyrcieHne HAIPSHKEHHOCTH EKTPHYECKOT0 O OZHOIO ¥ HECKONBKHX TOYCHHbIX
SNEKTPUHMECKHX 3apSA0B8. BLIYACeHHE ROTEHIHANA dNIEKTPHISCKOTO IO OJHOTO H
HECKOJIBKHX TOUCYHBIX HICKTPUYCCKHX 3apadoB. M3MepeHHe pasHOCTH DOTCHIIHANOS,
HzMeperue aHeprug 2ASKTPHYECKOro NOJSL 3apaXXeHHOT0 KOHASHCaTOPa.

BrruKcleHe JHEPrud 3AeKTPHIECKOro M10JI 38PKEHHOTO KOHACHCATODA.

PaszpaboTka IiaHa H BO3MOXKHON cXeMBl AefCTBHH SKCHIEPHMEHTAIBHOTO ONPeNeleH s
3BEKTPOEMKOCTH KOHAEHCAaTOpa H AUIEKTPHYIECKOM IPOHUNaeMOCTH BEIECTRA.
TIpoBeneHHe CPaBRUTEABHOIO AHANU3A IPABUTALMOHHOTO U MIEKTPOCTATHYECKOIO
TIosel

Hocmosannetit mox

UsmMepenne MOIIHOCTH 3ACKTPHUECKOro Toka. Mamepenne 3J1C U BHyTpEHHETO
CONIPOTHBJIEHUS HCTOMHHKA TOKA.
Brimonsenne pacyeTos cuiIsl TOKa U HAIPSDKEHH Ha yIacTKaxX IeKTPHYECKHX NeneH.
O6racHEHNE Ha IPHMEPE IEKTPHYECKOH HenH ¢ AByMs goTounukamu Toka (971C), B
KaKOM CJIy9a€ HCTOUHHK 3REKTPHUEcKOH sHepruy padotact B pexuMe TeHeparopa, a B Ka-
KOM —- B P&KHME NOTPeOHTEINS.

Onermpuneckuii MoK 6
PASTUYHBIX CPeOax

ObpsiacHeHHe TPUPOSE ITEKTPHUECKOTO TOKa B MeTAJUIaX, HIEKTPOIHTAX, ra3ax,
BAKYYME U HONYIPOBROAHUKAX. DNeKTposnn3. JakoHsl Qapaned. [Ipumencuue
3AEKTPOIM3a B TeXHHUKE. BHABI ra30BbIX paspsnoB. [lonsaTue o naasme.
CBoMCTRA ¥ IPUMEHEHHE 3IeKTPOHHBIX HYUKOB. DASKTPHICCKyH TOK B
nostynpoBogHuKax. Co6cTBeHHas HPOBOANMOCTE NONYIIPOBOAHHKOB.
{lonynpoBoAHEKOBEIE IPHOOPEL.
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IIporeneHne CPaBHHTENBHOTC aHAIX3E HONYIPOROIHHKOBEIX THOA0B ¥ TPHOAOB.
Hcnonssopanye HHTepHeTa A% NOUCKA HHOOPMAIMH O IIEPCHEKTHRAX PASBHTHS
IOJIYIPOBONHHKOBOH TeXHHKH.

VeTaHOBKA PHYMHHO-CIEICTBEHHEIX CBA3EH

Maznumneire a6renus

V3sMepenue WHAYKIMM MATHUTHOI'O HOJA. BEYHCICHKE CHJI, ACHCTBYIOHNX Ha
NIPOBOKHUK C TOKOM B MarH#WTHOM IOJE.

BBIUHCACHUE CHIL, HEMCTBYIOIIMX Ha SNEKTPUUCCKUH 3apsl, ABHKYIIHACA B MATHHTHOM
nose.

HicciefoBaHME ABJCHII IEKTPOMATHENTHOH HHAYKIIUY, CAMOMHYKIIHHA.

BLIUMCIECHAE DHEPTEH MATHHTHOTO N0,

O6pacHeHUe NPUHLHTA TefICTBHSA NEKTPOABUTATEN,

Ofpsicuende MPIHLKIA JefICTBUA MEHEPATOPA AEKTPHHECKOIO TOKA U
SNEXTPOB3MEPHTENBHEIX NprGopos. OObsCHeH e IPHHIHUNA FeHCTBHA Macc~
criekrporpada, yexkopuTeneH 3apssKeHHBIX JacTHI. OOBACHERNE POIH MaTHITHOLO MO
3emuy B KU3HU pacTeHHH, SKEBOTHBIX, Ue/0BEKa.

ITpuBeneHue IPUMEPOB [IPAKTHYCCKOrO NPHMEHEH! H3yYEHHBIX ABNCHEH], 328KOHOB,
pHOOPOB, YCTPOHCTB.

IIposenenne CPaBHUTENLHOIO aHANIM3A CBOHCTB 31EKTPOCTATHIECKOTO, MATHHTHOIO ¥
BHXPEROTD JEKTPUYECKHX TIOJIeH,

O6psicHenye Ha IpUMepe MATHHTHEIX ABJICHUH, HoueMy du3HKy MOXHO PaccCMaTpPUBATh
KaK METAUCLIHUIINEY

4. KOJJEBAHW A 1 BOJIHbB]

DnexmpomazHumHele
xonebanus

HalmoneHre OCIMIIOIPaMM FaApMOHNYECKUX KoNeGaHui CHIEI TOKA B IEHH,
HsMepeHne 3MeKTPoeMKOCTH KOBAeHcaTopa. MsMepenne wHyKTHBHOCT KaTYIIKHA,
Hcenenosague SBICHUAA JICKTPUHECKOT0 PE30HAHEA B IOCASAOBATEIEHON HEllH.

IIposenende aHAJOTHH MEXKAY (UIWUCCKHMM BCIMYHHAMY, XapaKTePH3YIOIIUMH

MEXaBUIECKYIO H DJICKTPOMATHUTHYIO KO1e0aTeIbHbIC CHCTEMEL.

PacueT 3HaueHu CHABI TOKA ¥ HAIPMKECHUSA HA JIEMCHTAX LEHH IIEPEMEHHOTO TOKA.
Vicenenopanne pusunna AelcTeus Tparchopmaropa. Mcenenopadye NpUHnnna
ne¥cTBUS reHeparopa nepemMenHoro Toxa. Menonszosanwe MiHTepHeTa 119 IOKRCKA
#HEGOPMALHH O COBPEMEHHBIX CIIOCO0AX Iepeatn 3NeKTPOIHEPrHT

OnexmpomazHumnvie

BONHBL

OcymecrBiaeHue  paguonepenadyd @ paguonpuema. Mecnenmosanue — csolfcTs
INEKTPOMATHATHEIX BONH ¢ NIOMOIIBI0 MOOUNBHOrC TeNIedoHa.
PasBuTHe BEHHOCTHOIO OTHOIISHHS K H3YTIaeMEIM Ha ypoxaxX GH3MKXH 00bekTaMm U
OCBAHBACMBIM BHIIaM AesTelpHOCTH. OOLACHENHE IPHHITUINATLHOTO a3yl
MIPHPOIEL YIPYIHX U IeKTPOMAarHHTHBIX BOMH. MI3I0KeHHe CYyTH 3KOJOTHHECKIX
npobiemM, CBA3AHHEIX ¢ DAEKTPOMArHATHEIMHE KOJNCOaAHUIMH U BOJHAME,
OObsACHEHRE POTH HNIEKTPOMArHHUTHBIX BOJH B COBPEMEHBIX HCCTETOBARMAX
Beenennoit

5. OIITHKA

T [pupoda ceema

IIpuMeHeHHE Ha NIPaKTUKE 3aKOHOB OTPAKEHU i TIPEIOMIEHHS CBETa IPH peIleHHU
3axa4. .

OHPG,Z{CJIEHHG GHGKTDEJILHLZX rparnL ‘{yBCTBI/ITBHEzHOCTH YEHIOBEYSCKOrO raasa.
Ymenne CIpouTh H300D®KEHH s IPeIMETOB, 1aBaeMbIe NH3aMH. PacyeT paccTosuus o
JTMH3EL IO H300paXkeHus HpeiMeTa,

Pacyer ONTHYCCKOH CHIIBI THH3LL.

Hsmepenue (POKYCHOTO pacCTOSHMA NHH3EL

Hensrranpe Moaeiiell MEKPOCKOTIA H Teeckona

Bonnosgwie caoticmsa
ceema

Habnronenve ssnenus uaTephepeHiuy 3NexTpOMArHATHEX BoNH. Habmoaenne
ABJCHUA ZU(PAKIHHN 3JEKTPOMArHuTHEIX BosTH. Habmonenue sBienus NoAspH3aiud
SNICKTPOMAarHuTHEIX BOJH. HSM@peHHB JUTHHE] CBETOROM BONIHEI IO Pe3yiIsTaram
Habmopesus aprenus natepdepenimn. Habmozenue spnenus qudpakunn creta.
Habnionenue sBaenus NOMIpH3alig ¥ JHCIEPCHY cBeTa. TIOHCK pasiuyumil 1 CX0ACTBRA
MEXAY E¥(QPaKIHOHHEIM 0 JECIHEPCHOHHEIM CIIEKTPAMH.

ITpusenenne npuMepoOB NOABICHHS B IPUPOLE ¥ HCNONL30BAHUS B TEXHAKE SBICHMH
HHTephepeniun, Judpakuuy, HOMIPH3AIUE W JHCIEPCHE cBeTa. [ lepeyncrenye
METOOB ITO3HAHHMA, KOTODBIE HCIOIB3ORAHE NP HIVUEHHH YKA3aHHBIX ABJEHUH

6. OCHOBBI CTIELTHAILHOM TEQPUA OTHOCHUTENLHOCTH

Qcrosbl cheyuanbHol
meopuu
OMHOCUMENLHOCIY

OOCBpscHene 35a4UMOCTH OnsITa Malikenscona ~Mopnu. QOpMYIUPOB2HHE IOCTYIATOB.
OGrscuenue 3tdexTa 3aMeNeHus BpeMeHN. Pacuer SHEpri# MOKOs MMIYbCa, SHEPTHH
ceobonpoli  gacTHni.  BripaGoTka  HABHIKOB  BOCHDHHHMATB,  AHAJIM3HPOBATE,
nepepalarsiBaTh H HOPENBABISATL MHOOPMANHIO B COOTBETCTBUM C IIOCTABICHHLIME
3aa%aMH.
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7. 3JIEMEHTBI KBAHTOBOH ®U3UKH

Keanmosan onmuxa

Habmonenue ¢orosnextpuyeckoro sbdexra. OObscHesne 3akomop CrojeroBa Ha
OCHOBE KBAHTOBBIX IPEACTaBICHHH.
Pacuer MakCHManbHON KMHETHUECKOH SHEPTHM JIEKTPOHOB IMPH (OTOIEKTPHYECKOM
stpexre.
OnpenencHre pabOTEl BHIXOZA SIEKTPOHA 1O TPadMKy 3aBHCHMOCTH MaKCHMajbHOM
KEHETHYECKOH YHeprHu QOTO3NEKTPOHOB OT JacTOTH cBeTa. Mamepetne paboThl BEIKOLA
3JIEKTPOHA.
Tlepeuncienre NpUGOPOB YCTAHOBKH, B KOTOPHIX TPHMEHAETCS 0e3- MHEPUMOHHOCTH
dotorddexra.
OGbACHEHHS KOPIYCKYIAPHO-BOAHOBOTO Ayannsma ceokcrs doronos. OObACHeNHe POy
KBAHTOBOM OTHKY B Pa3sBHTHY COBpeMeHHON QH3UKU

Dusuxa amoma

Habmonenue nuEeHYaThIX CIEKTPOB.
Pacyer 9acToTh H JIHHBI BOJHBI HCHYCKAEMOTO CBETA IIPH NIEPEXOIe aToMa BOACPOAa
M3 OHOTO CTAITHOHEPHOTO COCTOAHKA B Apyroe. OObACHEBHE IPORCXOMKICHHS
AMAEHYaTOro CHEKTPa ATOMA BOAOPOAa K PA3NHYHA MUHEeHIaTHIX CIIEKTPOB PA3HYHEIX
raszos. Mcenezosanne nuHeHdaToOro CIEKTPa.
Uccenenopasue nmpuniuma paboTs! moMuHecliesTHOH naMIsi. Habmonenue u
ofpsacHedse NPUHLHTA AefcTus nasepa. [IpHBefeHHe IPHMEPOB HCNOIB30BaHHA
Jia3epa B COBPEMEHHOM Hayke U TEXHHKE.
Hcenonpsosanue Wureprera mns noucka mHGoOpManiy o IEpCHEKTHBAX IPUMEHEHHS
nasepa Berumclesye INHHB BOJHBI Je¢ Dpofns 4acTHHEL ¢ HM3BECTHEIM 3HAYCHHEM
HMIIYIBCA.

Puzura amomnozo adpa

Ha6monenwe Tpexos anbha-yacTull B Kamepe BulbcoHa. Perucrpuposanie SaepHbixX
M3MYYCHHH ¢ NOMOUIBIO cyeTyHKa [efirepa.
Pacuer 3HEPruy CBI3M aTOMHBIX SIED.
Onpenenenye 3apsia ¥ MaCcCOBOIO HHCIA aTOMHOTO #Apa, BOSHHKAKOIETO B PE3YABTATE
PaIHOAKTHBHOTO paclafia.
Briuncierne sHepruy, 0cBoboxAaIoMeHcs IPH paJHOaKTUBHOM paciale.
Onpenenenue IPONYKTOB SAePHOH peakiuy.
BriurcIeHne 3HEpTUH, 0CBo00KAaromecs MpH AnepHelX peakuustx. [loruMmanue
NPEUMYLIECTE ¥ HEJIOCTATKOR HCITOIB30BaHUS ATOMHON JHEPTHE U HOHM3HPYIOIIHX
M3NYUEHuH B IPOMBIILIEHHOCTH, MEHITUHE.
Hznoxkenue CYTH 3KOJIOIHYECKHX TPOGIeM, CBAZAHHBIX ¢ OHONOrYYeckuM JeHcTBHeM
PALHOAKTUBHEIX H3MYYCHMH.
IIpoBeaenne knaccuuKaMy SNEMEHTAPHEIX YaCTHI IO UX HHIHICCKUM
XapakTepuCTHKaM (Macce, 3apaay, BPeMEeHV XKI3HY, CIKEY ¥ T.1.).
TlonuManye SEHHEOCTEH HAYYHOTO NOIHAHMS MUpPa He BOOOIIE JIi UEMOBeUeCcTBa B
LIEAOM, & JJTSL KaKI0re 00yqarmerocs JHIHo, ISHHOCTeH OBIIaieHUS METOA0M
HAYYHOTO MO3HAHHS ISl ZOCTHXEHUS yerexa B moboM BUe IPakTHIecKoi
AesTensBocTy. IIpeactapienye o XxapakTepe 9eThipeX TUIOB QyHAaMEHTaIbHBIX
B3auMOACHCTBHI 2NIEMEHTAPHBIX YaCTHI B BUEC TalIubE

8. OSBOJIIOLWS BCEJIEHHOMN

Cmpoerue u paseumue
Beenennoi

Habmoxenue 3a 3pe3namu, JIyHoit u nnareramu B Texeckorn. Halmio/[eHHe CONEEHHBIX
MISITEH € MOMOTUBIO TEAECKOIA M COTHEYHOTO KpaHa.

Hcenonszosanue Mureprera Juis noucka H306pakeHnii KOCMHEIECKHX 06HEKTOB H
undopmaimy 06 ux ocobernocTax OBCyRISHUE BOSMOMKHEIX CLEHAPHER IBOIIOIUH
Bcenennoii. Henonpsosarue HuTepHeTa U4 OKCKa COBpEeMEHHON BHOPMABHHU O
passuTHH Beenentoit. Ouenxa HHGOpMALHY ¢ IO3HIUH ee CBOHCTB: ZOCTOBEPHOCTH,
OOBEKTUBHOCTH, HOAHOTH, AKTYaNBHOCTH U T, .

TemHas Marepus ¥ TeMHas 3HEPrHs.
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6. VAEBHO-METONYECKOE U MATEPHATbHO-TEXHUYECKOE
OBECHEYEHHUE PABOYEN IPOTPAMMbI YYEBHOM
TACIIILTANE

6.1 MaTepuaanbHO-TeXHIHIECKOE o0ecmedene
JTaGoparopus Ne215 ¢usuxu
Cronpr yuebusle-15 mr
Crynesa yyenmueckue — 30 mr
Pabouce mecTo npenoyaparels
Jlocka nHTEpaKTHBHAL
Yuebnas MeI0Bag J0CKa
ITepconanbHbBLi KOMIEBIOTED (HOYTOYK)
Buneonpoextop
Ha6op mpubopos 1 060y I0BaHus /Uit BEIIOIHEHHS 1a60paToOpHEIX paboT 110 Kypey Qu3uKu
NuadopmanuoHHbIe CTEHABL:
HuhopMaumonssii CTeH I ¢o CMEHHON HHGOopManuel o JUCIMILINHE

6.2 YuebHOo-MeTOMIECKOE 00ecledeHHe
B cocTaB yueGHO-METOIHYECKOro 0BeCHedeH s IPorpaMMEl yaeO o quciummane Ousika,
BXOIST:
* KOMIUIEKT TEXHHYECKON JOKYMEHTAIMH, B TOM YHCIE TacHOpTa Ha cpeficTBa 00yIeHH,
WHCTPYKIMH TI0 WX WCIIOJB30BAHMIO B TeXHUKE 6€30IacHOCTH;
* 6ubnuoTeynEH QOHL.
B 6ubmmoteunsiii GoHa BXoAIT yuebHuky, yueGHo-MeTomueckue koMiekTs! (Y MK),
obecreynBaromue OCBocHUE YucOHOM mcuIuneel Pu3nuka, peKOMEHOBAHHbIE HIH
JNONYINEHHEIE [UIE MCIIOIB30BAHMS B IIPO(QECCHOHATHHBIX 00Pa30BaTEeNbHBIX OPraHH3alHIX,
peanusyommx o6pazoBaTeNbHYIO IPOTPaMMY CpeIHero o0Iero 06pasoBaHms B Ipeeiax
ocsoerust OITOIT CITO Ha 6aze 0CHOBHOTO 001Ier0 00pa3oBaHMsL

PEKOMEHAYEMAS JIMTEPATYPA
JJ1s ecTyenron

OcHoBHan:
1. murpuesa B. @, ®uznka juis npodeccuit i crenuansrocTel TeXHUIeCKOro ITpodHiL:
yueOHUK U1 00pa30BaTeIbHbBIX YIPSKACHUH cpell. ipod. obpaszosarud. — M.: H31aTCIBCKHM
HeHTp «Axazemusay», 2017, - 448c.
3JEKTPOHRBI pecype  http://www.academia-moscow.ru/reader/?1d=94501
2. Imurpuena B. @. Om3uka juig npodeccnii ¥ CSIHATBHOCTEH TEXHHYECKOTO IPOGHILL:
JlabopaTopHblii npakTHKyM. — M.: H3AaTenbCKUHR neHTp «AKazemusiy, 2017, - 160c.
JonoanureabHas:
1. Pormoros B.H. yue6roe nocodue st ClIO-2-e m3xa. ucnp. u gom.-M.: m3gatensctso KOpaiir,
2017.-295¢.-Cepus: IIpodeccuonansaoe obpazopanue
3J1eKTPOHHBIM pecype  https://biblio-online.ru/viewer/62F A86ES-C6CA-469C-9261-
764FB46F5976#page/1

2. Knanos JI.C. XKparos I'JI. OU3MKA s cpeauux CHENUANBHBIX YUeOHEIX 3aBeACHIN:
Vuebnux.-M.: Aspsnc, 2014.- 512¢.

s npenoxararenei
Koncrurynua Poccmiickoit @enepanuu (IpuHsTa BCeHApOAHEM ronocosanvem 12.12.1993) (¢
YYETOM NONPABOK, BHECEHHBIX (heepalbHBIMH KOHCTHTYHHOHHBIMHE 3akoHamy PM o nornpaskax
K Koncturymuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-0K3) // C3 PD. — 2009. —
Ne 4. — Cr. 445.
Denepanpbiii 3akoH 0T 29.12. 2012 Ne 273-D3 (B pen. denepamssnix 3akonos ot 07.05.2013 Ne
99-@3, or 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, or 23.07.2013 Ne 203-®3, ot
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25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-
®3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHecenHbME DeneparbHBIM
zakoroM 0T 04.06.2014 Ne 145-®3) «O6 obpazoparmu B Poccmiickoii Depeparmiy.

Ilpuxas MunuctepcTBa ofpasopanus u Haykd PO® «O6 yreepxieHuM ¢eepanbHoro
rOCYIapCTBEHHOrO 06pasoBaTeNBHOIO CTAHAAPTA CPERHEro (IOJHOro) o6INero 06pasoBaHMS»
(zaperucrpuposan B Musrtocre PD 07.06.2012 No 24480).

Ilpuxas MunoGpuayku Poccumur ot 29.12.2014 Ne 1645 «O precenuu wsmenenuii B lIpuxas
MunncTepcTBa 06pazosaua W Hayku Poccmiickoit ®emeparmm ot 17.05.2012 Ne 413 “06
YIBEPKACHHN (PEACpanbHOTO T'OCYJapCTBEHHOIO 00pa30BaTENILHOTO CTaHJapTa CPeIHEro
(mostHOTO) 00IMEro 00pazoBaHus’ ».

ITuckMo JlenapramMeHTa TOCyHapCTBEHHON HOJHTHKE B chepe NOATOTOBKH paboumX KaipoB H
JTIO Munobpaayku Poccum ot 17.03.2015 Ne 06-259 «PexoMenpanud IO OpraHusarnvu
MONYYEHKs CpemHero oo1imero o6pasoBanus B IIpejieax OCBOSHAA 00pa3oBaTe/IbHEIX IpOrpaMm
CpeIHero nmpodeccuoHaIbHoro o0pasoanns Ha 6a3e OCHOBHOTO 0011ero 06pasoBaHus ¢ yIeTOM
TpeboBanuil (eoepalbHbIX TOCY/IAPCTBEHHBIX 00pa3oBaTENbHBIX CTaHAAPTOB M HOIyYaeMOU
1podeCCHH WITH CIEITHATEHOCTH CPETHETO HpodheCCHOHATBHOr0 00pasoBatmsay.

Benepanbubiii 3akon ot 10.01.2002 Ne 7-03 «O6 oxpane oKpyxaromeil cpemsD» (B pea. oT
25.06.2012, ¢ u3m.

6.3 Uudopmanuonnoe odecrnedeHne
www.fcior.edu.ru (PenepansHEI DeHTP HHOOPMAITHOHHO-00pa30BaTEILHBIX PECYPCOB).
www.dic.academik.ru  (Axanemuk, CIoBapH U SHIUKIONCIHH).
www.booksgid.com ( Dnexrporsas OubmmoTexa).
www.giobalteka.ru (I'moGanrexa. I'mobanpras OHOIMOTEKa HAYIHBIX PECYPCOB).
www.st-books.ru (JIygimas yueGras nuteparypa).
www.scool.edu.ru (Poccuiickuit o6pazoBarensHbld noprait. JJoCTyIIHOCTS, KauecTBO,
3¢ PEKTHBHOCTE).
www.ru/book (OnexTporHas OHOIMOTEYHAS CHCTEMA).
www.allend.ru/edu/phys.htm (O6pazoBarensusie pecypebl MaTepnera — ®uznka).
www.school-collection.edu.ru (Egunas xomnexius IuhPOBEIX 00pa3oBaTebHBIX PECYPCOB).
https//fiz.1september.ru  (yuebHO-MeTommuecKas razeta Guzmka). www.colledge.ru/fizika
(TTonroroska k EI'9).
www.kvant.mceme.ru (HayqHO-TIOMYIISIPHEI QU3NKO-MaTeMAaTHYCCKIH KypHan «KBanT»).

BI/IIIGOMaTepHaJILI o AMCHAILIHHE:

- «DNeKTPOHHBIE YPOKHK | TecThl: Pabora. MommocTs. Dueprus. I'pasuTami. 3akoH
COXPaHEHHS DHCPTHH»

- «DNEeKTPOHHBIC YPOKH U TSCTHL: MOJIEKYIIIpHas CTPYKTYpa MaTepun. BEyTpeHRAI
DHEPTUAN.

- «ONeKTPOHHBIC YPOKH H TeCTHI: JNeKTpHYecKkuil ToK. [lomyduenne n neperada
IEKTPOSHEPI UL Y.

- «DIIeKTPOHHBIE YPOKY ¥ TECTHI: DNICKTPHYECKHC 0N, MaruuTHBIE IO,

- «DNEKTPOHHbIE VPOKHM W TECTBI: 3eMIsl H ¢e MecTo Bo BeenenHoH. DneMeHTHI aTOMHOM
bu3uKu».

- «®uznka MynbTuMeUHEBIH Kype»

- «OtxperTas ¢usuxa Yacrs 1 1 2»
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7. KOHTPOJIH 1 OIIEHKA PE3VJIbTATOB OCBOEHMS TUCIHAILIAHBI

Ouenka KadecTBa OCBOCHHS CTYAEHTaMH y4yeOHOM IMCHUINIMHEL OCYUIECTBISETCA B
IpOLECCE TEKYIIEro KOHTPOIISL YCIeBAEMOCTH M IPOMEKYTOUHOM aTTecTaliy CTy IeHTOB.
TeKymuit KORTPOJIE YCIEBAEMOCTH CTYACHTOB IIPOBOIUTCA IO BCEM BHJAM ayHTOPHOH 1
BHEAYIUTOPHON CaMOCTOATeNbHOM palOTh CTYAEHTOB HA OCHOBE pa3pabOTaHHbIX
[peno/iaBaTeNeM ONIEHOYHBIX MATepHalioB, a Talkke B COOTBETCTBHE ¢ Ipadukom

BHYTPCHHEI'O  KOHTpoJd.  Texyuimi

KOHTPOJb  YCI€BAGMOCTH

OCYIIECTBIACTCA

npenoaBaTelieM 3a C4eT y4eGHOrO BPEMEHH, OTBEICHHOTO Ha OCBOSHHE y4eOHOH
OMCHUIUIMHEl KaK TPAJMOWOHHBIMY, TaK M HHHOBAIMOHHBIMM METOZAMH, BKIIIOYASL

KOMIIBLIOTCPHBIC TCXHOJIOTHH.

ITpoMexKyTOIHAS ATTECTAIMS OICHHBACT PE3yIbTaThl YIeOHOH AeATENBHOCTH CTYCHTA 32
ceMecTp. BO BTODOM CeMeCTpe NPOMEKYTOYHAS arTectanus npoBojures B Qopme
9K3aMEHA M OUCHMBAET Pe3yibrarhl yueOHOM NAeATeHbHOCTH CTYACHTA IO Beell yaeOHOM

JAACIANINTHE,

®OopMEL U METOAL! KOHTPONS ¥ OIEHKH pe3yibTaroB OOYYeHUs JODKHBI IIO3BOJATH
TIPOBEPATH Y CTYASHTOB KAUeCTBO OCBOCHHUS COACPKAHIS 00y ICHNS.

PeaynbTaThl 06yyeHus
(OCBOE@HHbLIE YMEHUS, YCBOSHHbIE 3HAHUA)

dopMbl ¥ MeTOAib!
KOHTPONSt U OLieHKMU
pe3ynbLTaToB 00y4YeHus

Ocpoenue  cozepxkanms  yuebmolt  muenuramesl  Dusmka
obecrieurBacT OCTIDKCHHE CTYICHTAMHM CHEAYIOIHUX Pe3yIbTaToB!
- (bopMuUpOBaHME TPEACTABICHHN O pOJH ¥ MecTe QH3UKU B
COBPEMEHHOW HAyYHOHM KapTHHE MUpa; NOHMMaHue (QH3HUECKOH
cymmocty HabmonaeMeix Bo Beenennoit spienuit, poau ¢usnukd B
(opMypoBaHHE Kpyrozopa M (QYBKIHOHaJBHOM I'PaMOTHOCTH
YyenoBeKa UL PELICHHA IPAaKTHICCKHX 3a1a4;

- BIIA/ICHUE OCHOBOIIOTIAT AFOIIHMHU busTISCKUME
IOHSTHSIMY,  3aKOHOMEPHOCTSMM, 3aKOHAMH M TCOPUAMH;
VBEPEHHOE  HCHONB30BaHWE  (U3WYECKOM  TePMHMHONOTHH H
CHMBOJIAKH; :

- BIIa/ICHHE OCHOBHBIMH METOJIAaMH HAY4YHOT'O IIO3HAHU,
UCTIONBE3YeMBIME B ¢Qu3uke:  HAOMOACHHEM,  OIHCAHHEM,
U3MEPEHHEM, SKCIICPAMEHTOM;

- YMEHUS 00pabaTsBaTh pPe3yIBTATH H3MEPCHUI,

0o0HapyKVBaTh 3aBHCHUMOCTH MEXAY (PH3UMUECKHUMH BEIHUMHAMY,
OO0BACHATE NONXYYESHHBIE PE3YIIBTATH U IENATH BBIBOJIBI,

- ($hOopMUpOBaHKE YMEHIS pelIaTh (QU3UICCKUC 3aa4H;

- GopMHUpOBaHHE YMEHHUS NIPHMEHATH NONYYCHHBIC 3HAHUA
I OOBSICHEHHS YCJIOBHH NPOTeKaHWS (H3UYSCKHX SBICHHH B
npupose, npodeccHOHaTBHOW chepe ® UL IPUHSITHS
IPaKTHYECKUX PEIICHUN B IOBCEIHEBHOM XH3HM;

- tbopMupoBaHue COOCTBEHHON HO3MIMK [0 OTHOIMEHHIO K
busudeckoit undopmManmy, NOIYyIAEMOR U3 Pa3HBIX HCTOYHUKOB,
[IaBHeHUs JIbJa, OJJeKTpudeckoe conpotuBneHue, J/AC u
BHYTPEHHEE COINPOTHRIICHHE HCTOYHHKA TOKa, II0KA3aTeNb
OPENOMJICHUS. BEINECTBa, ONTHYECKYIH) CHJIY JWHSBI, JUTHHY
CBETOBOH BONHBL, HPENCTABNATH pE3YABTATEl H3MEPSHHH C
YUETOM HX TIOTPeINHOCTE!H;

- DpHUBOIUTH  IPHUMEPH  NPAKTHIECKOrO  HPHUMCHCHHS
OHU3AUCCKUX 3HAHWH: 3aKOHOB MEXAHWKH, TCPMONUHAMUKA M
SNEKTPOAMHAMUKY B 3HEPreTWKe,  pasiuuYHBIX  BUJIOB
MEKTPOMATHAUTHBIX ~ M3NVYEHWH JUI  PasBUTHS  pPajuo- W

Habmoneuue,

MOHWTOPHHT,
OIICHKA TEMATHYECKHX
pedepaTor, TOKIAI0B,

OIICHKa COepIKaHHS

HOpTdONHO CTyAECHTA

MOHHTOPDUHI H  peHTHHT
BEINIOJTHEHHA PAa3IMIHBIX
BHJIOB yaeOHOR
NEATENBHOCTH,

onenka IGOPEKTUBHOCTH H
KavyecTsa BBITOTHEHUL
vae0HBIX 33124

HaOmoNEeHHe 34 HABBIKAMHU
paboTel B TIOGANBHEBIX,
KOPHOPATHBHEIX u
JTOKaIBHBIX
HHQOPMAIIMOHHEIX CETAX;
OlI€HKA BHIIOJIHCHIA

3amiTa  TBOPUYECKHX  H
IIPOEKTHBIX padoT;

onesxa paboTHl CTyJEHTa HA
JOHOTHUTENLHBIX 3aHATHSX,
oueHka paboTHI CTyAeHTa Ha
CEMHHApax, y4ebHo-
MPaKTHIECKHX
KOHQEPEeHIHX, ONAMIINaNaX,
KOHTpONbHAs paboTa,
TECTUPOBAHHE,
muddepeHnHpOBaHHbIH
3a4eT, IK3aMCH
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TEJCKOMMYHHKaIIAN; KBAHTOBOH bu3nKy B CO3JAHHMM SJIEPHOM
SHCPIrEeTHKY, JJa3CPOB,

- BOCIpHHHMAT, W Ha OCHOBE INONYYEHHBIX 3HAHUH
CaMOCTOSTENLHO ONEHUBATE UWHOOPMAIHIO, COAEPIKAIIYIOCH B
coobmennsx CMU, HayIHO-TIONYJIAPHBIX CTATHIX,

- HCIONB30BaTh HOBBIE WHQOPMAUMOHHEBIE TEXHOJOIMM JIJIL
HoucKa, 06paboTKI U IpeibsaBieHis HHOOPMALHH 110 QU3HKE B
KOMIIBIOTEPHBIX 0a3ax JaHHBIX ¥ ceTsax (cetd MHTepHeTa);
HCI0IB30BaTh NPUOOPETEHHBIC 3HaHNS H YMEHUS B IPaKTHYECKOH
JIeSITeIBHOCTH ¥ IOBCSAHERHOM JKU3HHA s~ obecrieueHus
Ge30IIaCHOCTH KI3HENEATEIFHOCTH B HPOECCE HCIOIb30BAHE
TPAHCTIOPTHEIX CPENCTB, OBITOBBIX 3IEKTPOIPHOOPOB, CPEACTB

Panuo- B TeICKOMMYHUKAIMOHHOR CBS3H;- aganusa "
OLCHKH BIMSHUS HA OPraHM3M 4YellOBEKa H APYIHe OPraHM3Mbl
3arpsA3HEHAS OKPYXKAIONIEH Cpeibl;- PanHOHAIBHOTO

IPUPONOTIONG30BAHMS W 3alllUTBI  OKDPYXaloweH  cpessi;-
ompesiesteHnsl COOCTBEHHOW NO3HIMU 110 OTHOMICHHID K
3KOTOTHYECKHM NpobiieMam U JOBEACHHIO B IIPHPOIHOM cpefe.

Ornenka WHAMBHIYATBHEIX 00pa30BaTeNbHBIX JOCTYDKEHMM IO pe3ysbraraM TeKYIIEero
KOHTPOJII ¥ TPOMEXYTOYHON ATTECTANHH HPOU3BOJUTCS B COOTBETCTBMH C YHHBEPCAILHOM

IIKATIOH.
) Konuyecrsennasn OLCHKA HHAHBHIYATbHBIX 06p33m;a"rem,m,1x
IIpouesr pe3yALTATHBHOCTH "
JOCTHRKECHH U
(NMpaBUNBHBLIX OTBETOB) po ~
HaJt (0TMeETKA) BepOaILHBIE ananor JuxoroMudeckas Wikaja
89+ 100 5 OTJIHYHO «3AYTEHON
74-88 4 XOPOIIO
61-73 3 YIOBJISTBOPUTEIHHO
60 u meree 2 HE YIOBJICTBOPUTEIHHO «HE 3a9TEHOY
He npurynun x 5 HE YAOBJICTBOPUTEIHHO «HE 3a4TCHO»
BBHIOJTHCHUIO
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PeueH3nsa

Ha pabouyto nporpammy yuyebHoi aucumniviel PUSNKA
6a30BOV NOArOTOBKW CPefHEro npodeccuoHansHoro obpasoBanns

Asmop npozpammbi: Pacnonosa XX A.— npenopaeartens bpsiHckoro punvana
nrync

Pabouasi nporpamma y4eGHOW AUCLUMNIMHBI paspaboTaHa B COOTBETCTBUM CO
crefyrowuMn HOPMaTUBHBIMU JOKYMEHTaMM:

-befepanbHbIM  TOCYAApPCTBEHHLIM - 0BpasoBaTensHbIM - CTaHaapTom  (fanee ®roc)
cpenHero obuiero obpasosaHus (ganee COO), yTB. npukasom MuHoGpHayku Poccun ot 17
mas 2012 r. Ne 413 B peq. npukasza MunobpHayku Pocoun ot 29.12.2014 Ne 1645;

-C yuetom [lpUMepHON OCHOBHOI 00pas3oBaTeribHOW MPOrPaMMON CpeaHero obulero
obpasoBaHust, OAOOpeHHOW  pelleHnem  defepanibHOro  Y4ebHO-MeToAnYECcKoro
oBbeauHerns o obuiemy obpasosanmio (NpoTokon oT 28 uoxsa 2016r. Ne2/16-3)

-nucbmom MunoBpHayku Poccun ot 25 mas 2017r. npotokon Ne 3 «O popaboTaHHbIX
peKoMeHJaLsX no opraHn3aluui nonyyeHns cpegHero obluero obpasosaxist B npeaenax
OCBOEHUs1 06pa30BaTENbHBIX NMPOrPaMM CPefHero NpodeccruoHabHOTO 0bpasoBaHns Ha
Base oCHOBHOTO obulero obpasosaHusy;

-PazbsicHeHMsaMU [lenapTaMeHTa T[OCYAapCTBEHHOW nonuTukn B OOpasoBaHui
MunoBpHaykn Poccum ot 27.10.2009 r. no popMUPOBaHUIO NPUMEPHBIX NPOrpaMm
y4ebHbIX AUCLMMIMH HauanbHOro NPOMECCUOHanbLHOMo U CpefHero npodeCcCUCHaNLHOTo
oBpa3oBaHusi Ha ocHoBe PepaeparbHbiX roCyAapcTBeHHbIX 00pasoBaTesbHbIX CTaHAapToB
HAYanbHOro NPOMECCUOHANBHOTO U CPEIHEr0 NPoeCcCMoHaNbLHOro 0bpasoBaHus.

B CcTpykType U cofepXaHuu nporpammbl YETKO oOnpefesieHbl pasfenbl, TeMbi ©
cogepxavue ydyebHOro wmarvepuana, OTpaxeHa opraWusaumsi MWTOroBOr0  KOHTpOIns,
nokasaHo pacnpefeneHdne y4yebHbiXx YacoB no pasjenaMm u TemMaMm  ANCUNNINHLI
TpeGoBaHus K NOArOTOBKE, KOTOPLIMU [JOSDKEH OBMNafeTh CTYAESHT B pesynbTare usyueHus
Kypca (husukin.

JlaHHOe KOMNWYeCTBO YacoB, BblAENEHHOe Ha OcBoeHne y4ebHON AUCUMNIINHBE, MO3BOMUT.
- cchopMmMpoBaTh Y 0By4yaloLmMxcst HeobxoanMbIe npodeccuoHarnbHbie 1 oblume
KoMMeTEHLNM; _

- FIOMY4UTh HEOBXOAMMBIE 3HAHUS U YMEHUSI, KOTOPbIE MOXHO NPUMEHATL B AallbHEMLLIEM

Ha MNpaKkTUKe, YTO MO3BONWT MM MCMOMbL3OBATL MOMYYEHHbIE 3HaHWA ANA pelleHvs
NPaKkTU4ECKNX 3agad MOBCEAHEBHOW U3HM, obecrneueHns 6e30MacHOCTU COBCTBEHHON
XKU3HU, PALIMOHATTBHOIO NPUPOAONONL30BAHYS ¥ OXPaHbi OKPYXKaKoLen cpeabl.

Temamuyeckull riaq y4ebHol ducyunnuHbl umeem criedyoujue pasoesbi:
Pasgen 1. MEXAHUKA
Pasgen 2. OCHOBbI MOJEKYNAPHOW ®U3UKU 1 TEPMOONHAMUKA
Pasgen 3. QNEKTPOONHAMWUKA
Paspen 4. KOJIEBAHUA U BOJIHbI
Paszgen 5. OTTTUKA
Pasgen 6. DJIEMEHTBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU
Pasgen 7. ONIEMEHTbLI KBAHTOBOW ®U3NKA
Pasgen 8. 3BOMOLINA BCENEHHOW



TemaTuueckuii NifaH UMeeT ONTUManbHOE pacrnpeaernexne Yacos no pasaenam u
TemMaMm ro 04Hol hopme oByueHs], B COOTBETCTBIK C yHeOHbLIM MNIaHOM.

Mpennaraemasi nporpaMMa BKIOMAET OCHOBHbIE CBEAEHUA M3 BCEX pPasfenos
dhU3NKM, KOTOPBIE PACLUMPSIOT, YIyOnsioT n o6obWaloT paHee NonyyeHHbIe 3HaHus 13
kypca (W3nKu OCHOBHOW Likonbl. Kpome gsToro, jaHHas mnporpamma rossonser
NO3HAKOMUTL CTY/IGHTOB C BAXKHEALMMN (PUBMHECKMMN TEOPUSIMU, UZESMI Hay4HOM
KapTUHBLI MUPa 1 NOABECTM UX K BXKHELLIMM METOAONOTMHECKUM U MAPOBOS3PEHUECKUM
BbIBOAM.

Pabouas nporpaMmma KOHKPETU3UPYEeT COOTBETCTBYIOLNA ofpasoBaTeribHbll CTaHAapT
¢ yu&ToM Heobxogumblx TpeboBaHun K €€ NOCTPOSHUIo, Y4YWUTLIBAST BO3MOXHOCTH
METOANHECKOrO, NHAOPMALMORHOMO, TEXHUYECKOro obecneveHunst y4ebHoro npouecca,
YpOBEHb TOATOTOBKM  CTYZIEHTOB, OTpaxaeT cneLuduky obyyeHuss B [aHHOW
06pasoBaTENbLHON OpraHvsaumMn 1 PEeKOMEHAYETCH Mpu N3yyeHun husmkn. Kaxgbii
pasfen nporpaMmbl OTPaKaeT TEMATUKY U BOMPOCHI, NO3BONAOLLME, B NOMHOM obbeme,
nayunTh HeoBXxoaumbii TeopeTudeckuit martepuwan. [lpoeeaenue nabopaTopHbIX
3aHATUN, NPedycMOTPEeHHbIX pabouyeil  NpPOrpammoil,  MO3BOMIAIOT  3aKpenuTb
TeopeTnyeckne 3HaHusl, NpnobpeTeHHbIe NPy U3y4YeHUU TEOPETUHECKOro Matepuana.

MsydeHne pdaHHOW OWCUMNNUHB! cRocoBeTByeT S(h(PEKTUBHON W KayeCTBEHHOW
NOArOTOBKE MOMOALIX CNeUnanucTos.

B uenom paspaboraxHas paGouas nporpamma y4eGHOU AUCUMMIMHDI OU3UKA
aKTyanbHa, CcoOTBeTCTBYeT TpebosaHWsiM nporpammel MOATOTOBKM  CRELManicToB
cpepHero 3seHa (defepansHOro rocyAapcTBeHHOro 0bpasoBaTenbHOro CTaHAapTa
cpeaHero npogeccroHansHoro odpasoBaHusi.

Pabouas nporpamma gucuunivHel Guanka pekoMeHayeTcsa A58 UCNONb30BsaHus B
yuyebHOM npouecce.

H.I.3abonoTHbIR

iéi@om: samecTuTens avpexropa no YIP FBroY PXT r.bpawxck
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PeueH3us

Ha pabouyto nporpammy y4ebHON OUCLIMNITIUHDI
«OUBUKA»
©az30Bo NOATOTOBKY CpeAHero npodeccMoHarnsHoro odpasoBaHus

Asmop npoepammel. PacnonoBa XK. A.. — npenogasatenb bpsaHckoro punnana

nrync
MpepcTaBneHHast Ha peueHsu paboyas nporpamma  aucuunisindel «Ousmka» cocTaeileHa B
cooTeeTCcTBUM ¢ defepanbHbiM rocyAapCTBEHHbIM obpasoBaTernbHbIM CTAHAAPTOM CPELHEero
npodpeccroHanbHoro obpasoBaHus ANA cneuuanbHOCTEeN TexHuueckoro npodung. Pabouas
nporpamma y4ebHON AucUUnvHbl paspaboTaHa B COOTBETCTBUM CO CMNEAYOLUMMI HOPMATUBHbLIMU
AOKYyMEHTaMu:

-befepanbHbiM rocyaapcTBeHHblM obpasosaTtenbHbiM cTaHfaptom (nanee ®rOC) cpepHero
oBuwero obpasosarna (ganee COO), yTB. npukasom MuHoGpHaykm Poccuu ot 17 mas 2012 r. Ne
413 B pen. npuxkasa MuHobpHaykn Poccum ot 29.12.2014 Ne 1645;

-C  ydvetom [lpumepHoit ocHOBHOW oOpasoBaTenbHOW nporpammoil cpefHero obiyero
obpasoBaHus, ofobpeHHoN peweHvem deaepantcHoro yuebHo-MeToaAnYeckoro obbeauHeHns no
obwemy obpasosanmnio (npoTokon oT 28 nioHst 2016r. Ne2/16-3)

-nucbMoM  MuHoGpHayku Poccum ot 25 mas 2017r. npotokon Ne 3 «O pgopabotaHHbIX
peKoMeHgaumsax ro opraHusaumm nonyyvyeHns cpegHero obiljero obpasoBaHua B npegenax
ocsoeHus obpasoBaTenbHbBIX NporpaMM cpenHero npodeccuoHansHoro obpasoBaHus Ha Gasze
OCHOBHOro 0BLero obpasoBaHuay;

-PasbsacHeHusiMu [lenaptameHTa rocyAapCTBEHHOW MOnuTMkM B obpasoBaHuu MuHoGpHayKu
Poccun ot 27.10.2009 r. no opMUPOBAHUIO TIPUMEPHLIX Mporpamm ydeBHbIX AUCUUMIINH
Ha4anbHOro npoteCcCUoHarnsHOro U cpegHero npodeccuoHansHore oBpasoBaHUst Ha OCHOBE
depnepanbHbIX rocynapcTBEHHbIX obpasoBaTteribHbIX cTaHfapToB Ha4YaribHOro
NPodPECCUOHanbHOIo U CpeaHero NpodeccnoHanbLHoro obpasoBaxus;

YuebHas AucUUniMHa OTHOCUTCA K NpeaMeTHON 0brnacTn « ECTeCTBEHHbIE HAYKMY.

B nacnopre nporpaMmMei cpopMyvMpoBaHb! LIeSn 1 3a4a4n OCBOEHUS AUCLUNMNHBI,
HanpaefeHHble  Ha  oBnageHue  obyvamlmmucs obwumu ¥ NpodheccuoHarnbHbIMN
KOMAETEHLMNSMUN.

TemaTuyeckuii nnaH MMeeT ONTUMarbHOE pacnpeierieHne 4acoB Mo pasgenam U Temam Mo

o4HOW popme obyyeHus, B COOTBETCTBUMN C YYEDHBLIM NIIAHOM.
Kaxawllt pasgen nporpammb! OTpaXKaeT TEMATUKY W BONPOCH!, NO3BOMAOLLME, B NOSHOM obbeme,
u3yunTb HeobXxoAuMbi TeopeTuueckuit MaTepuan. [lposBegeHne nabopaTopHbiX 3aHATUN,
NpeflyCMOTPEHHbIX pabodeil nporpammol, MO3BOMSAIOT 3aKpPEenUTe TEOpEeTUYECKUe 3HaHUSA,
npuobpeTeHHbIe NPy U3yHeHU SaHHOW AUCLUMIUHLI B OCHOBHOM LLKOSIE.

N3yveHne panHoOW pgucumnnvHbl cnocoOCTByeT 3MheKTUBHOW U Ka4YeCTBEHHOW MNOATOTOBKE
MONOALIX CNeUnanincToB.

PaspaboTtaHHasi nporpamMma NpeacTaBnsieT OCHOBbl (PU3MKKM B OMNPELEen&HHON cucteMe U
BKMOYaeT B ceDA cBeeHWs us Beex pasaenos. [anHblil Kype «PU3vKu» 3HAKOMUT CTYASHTOB C
pyHAAMEHTASTbHLIMN (USUYECKUMU TEOPUAMU, UMEET NPAKTUYECKYIO HANPaBNEHHOCTb, NOABOAUT
K OCHOBHbIM MUPOBO33pEHYECKMM BbIBOOAM.

Paboyas nporpamma coaepXuT MUHUMYM NUTepaTypbi, HEOBXOAMMON ANst U3YHEeHUs OaHHOM
Avcuunnudel. B uenom paspaboranHas paGodasi nporpamma y4eGHom aucuuninibl «PUSUKA»
akTyanbHa, COOTBETCTBYET TpeboBaHUsiM NporpaMmbsl NOATOTOBKM CrELMarnicToB CpeaHero 3seHa
defepanbHOro rocylapcTseHHoOro o6pasoBaTelbHOro CTaHaapTa cpeaHero npodeccuoHansHoro
obpasoBaHus. e

Pabo4vas nporpamma
npouecce. ;
PeuehnaeHT:
JormxHoCTL, Me

Hbl «DU3MKa» PEKOMEHAYETCS [ UCMIONb30BaHUS B Y4eBHOM

Kotoe A.H.
BaTenb Bbiclen kateropuu b® IMIYTIC
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JUCT UBMEHEHWM U bO,:OHEmZSS, BHOCHMBIX B PABOYVIO IMTPOI'PAMMY

Homep
W3MEHeHuH

Jlara BHeceHus
H3MEHEeHHH

[TepeueHs U CopEpIKaHHEe OTKOPPEKTHPOBAHHLIX PA3Aeion
paboueil porpamMMel

OO u noanuce Juua,
BHECIIIETO U3MEHEHUS




