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1. HOSACHHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma o6uieodpazoBaTenbHoro yueoHoro npeamera OVYIL.06
®duznka npeaHazHayeHa s u3ydeHus ¢usuku B EHotaeBckom ummane I'BOY
AO BO «AT'ACY», npu peanuzanuu oOpa3oBaTEIbHON MPOrpaMMbl CPETHETO
oOmero o0pa3oBaHMsl B Tpeaeraax OCBOCHHS OCHOBHOH mpodeccruoHaIbHOM
obpazoBatenpHoil mporpammbl CITO (OIIOIT CIIO) mo mpodeccun 29.01.33
Macrep 1o U3rOoTOBJIEHUIO IIBEMHBIX U3/ICIIUM.

PaGouas mporpamma yueOHoro mnpeamera OVIL.O6  Dusuka
pa3paborana B cooTBeTcTBUM ¢ DeepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIApTOM cpefaHero oOmiero oOpa3oBaHus, YTBEPXKIEHHBIM  [Ipukazom
MunucrepctBa oOpazoBaHusi u Hayku Poccuiickoit @eneparuu ot 17 mas 2012r.
Ne413 (¢ u3MeHEHHMSIMH U JIOTIOJIHEHUsIMH), Ha ocHOBe DenepanbHON
0o0pa3oBaTeNbHOM MpPOTpamMMbl CpeIHEro oO0IIero o0pa3oBaHUs, YTBEPKAEHHON
[Tpukazom MunuctepcTBa npocBenieHus: Poccuiickoit @enepanuu ot 18 mas 2023 r.
Ne371 (¢ u3MeHeHUs MU U TONIOJTHEHHUSAMHM), ¢ y4eToM TpeOoBaHuii denepaabHOro
roCy/IapCTBEHHOT'O0 00pa30BaTEIbHOTO CTAaHJIApPTa CPEIHEro Mpo(ecCHOHATBLHOTO
crangapTa 1o npodeccuu 29.01.33 MacTep 1m0 U3TOTOBJICHUIO MIBEHHBIX U3/EIUH,
yTBepxkIAcHHOrO  IIpmkazom  MuHucTepcTtBa  mpocsemieHust  Poccuiickoi
®enepanuu ot 26 centsops 2023 r. Ne720.

N3ydenne ¢uznku Ha 0a30BOM YpOBHE OPHUEHTHPOBAHO Ha obOecrieueHHe
o0pa3oBaTeIbHON U OOIIEKYIbTYPHON MOATOTOBKH BBIMTYCKHUKOB.

Conepxanne 0a30BOTO Kypca TO3BOJISIET HCMOJIB30BAaTh 3HAHUS O
bu3uyeckux O00BEKTaX M TIpoleccax Mg oOecredeHus OE30MacHOCTH TIPH
oOpamieHny ¢ TpuOOpaMH M TEXHUYECKUMU YCTPOWCTBAMHM;, JJII COXPAHCHHS
3I0POBbSI M COOJIOJICHHSI HOPM D3KOJIOTUYECKOTO IOBEACHUSI B OKpYXKaromiei
cpelie; IS MPUHATHUS PEIICHUN B MOBCEIHEBHOM KU3HU.

B mporpamme omnpeaensitorcs MIaHUPYEMbIE pe3yJIbTaThl OCBOCHUSI Kypca
bu3ukn HAa  ypOBHE  cpeaHero  oOmero  oOpa3oBaHMs:  JUYHOCTHHIE,
METaINpeIMETHBIC, MPEIMETHBIC (Ha 0a30BOM YPOBHE). Hayuno-

METOJI0JIOTUYECKOM OCHOBOM i pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
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METaNpeIMETHBIM W MPEAMETHBIM  pe3yJbTaTaM O00yYaronIuXxcsi, OCBOUBIINX
mporpaMMmy cpeaHero oOiiero oOpa3oBaHusi Ha 0a30BOM YpOBHE, SIBISETCS
CUCTEMHO-/ICATETLHOCTHBIN MTOIXOI.

Conepxanue mporpammbl  OVIL.0O6 ®usumka HampaBieHO Ha

JTOCTIKEHUE CICAYIONINX eJIei:

- (opMupoBaHHE HHTEpPeca M CTPEMJICHUS OOYYaIONIUXCs K HAYIHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHEC WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

- pa3BUTHE  TMPEACTABICHUH O HAYYHOM  METOJE  ITO3HAHMSI
1 GOPMHPOBAHUE UCCIICIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

- (opMupoBaHKE HAyYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

- (opmupoBaHne yMeHUH OOBSACHATH SIBICHHS C UCIOJb30BAHHEM
bu3MUeCcKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

- (hopmupoBaHue npeACTaBICHUN O PO GUIUKU JJIST Pa3BUTHUS JPYTUX

€CTECTBEHHBIX HAYK;

- pa3BUTHE TPEJACTaBICHUN O BO3MOXKHBIX  cdepax  Oyaymiei
npodeccuoHaIbHOM  NIEATENbHOCTH, CBSI3aHHBIX C (QU3HKOHN, TOJATrOTOBKA
K JanbHeimeMy oOy4eHHIO B 5TOM HAIIPABJICHHH.

JocTkenue HTUX menel o0ecreuynBaeTcs pelIeHUEM CIEIYIONINX 3aaad
B IIpoIIecce U3yUeHUs Kypca (U3UKU HA YPOBHE CPETHETO O0Iero 00pa3oBaHuUs:

- NpUOOpEeTeHWE CHUCTEMBbl 3HaHMK 00 oO0mux  (PU3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSAX, BKIIIOYAs MEXAHHKY, MOJECKYISPHYIO
Gu3KKy, SIEKTPOJMHAMUKY, KBAHTOBYIO (U3HMKY H DJIEMEHTHI acTPOPU3UKHU;
dbopMHupOBaHUE YMEHHI MPUMEHSATH TECOPETUUYECKUE 3HAHWS JJISi OOBSICHEHUS
bu3nUecKuX SBICHUN B MPUPOAEC U JUIS TPUHATHAS TPAKTHYCCKUX PEIICHUN
B IIOBCEJIHEBHOM JKHU3HU;

- OCBOCHHE CIIOCOOOB pEMIeHUS pa3IWYHBIX 3a7ad C SIBHO 3aJIaHHOUN
duznueckor MOJENbIO, 3a/1a4, MOAPa3yMEBAIONINX CAMOCTOSATEILHOE CO3/IaHUE

(1)H3H‘-I€CKOI>1 MOACIIN, aHeKBaTHOﬁ YCIOBHAM 3aJa4dd, B TOM YHCIIC 3aJad
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WH)XCHEPHOT'O XapaKTepa,;

- MOHUMaHue (PU3NYECKHUX OCHOB M MPHUHIUIOB JEHCTBHUS TEXHUYECKUX
YCTPOWCTB ¥ TEXHOJOTHYECKHX TPOIECCOB, MX BIUSHHUA Ha OKPYXKAIOIIYIO
cpeny;

- OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO TNIAHUPOBAHUS M TPOBEACHUS
¢u3NYeCKuX OKCIEPUMEHTOB, aHalu3a | UHTEpPIpETalud HHPOpMAIIH,
OTIpe/IeTICHUS IOCTOBEPHOCTH MOJTYYSHHOT'O Pe3yIbTaTa;

- CO3MaHME  YCJOBHMA Ui  pa3BUTUS  yYMEHUH  MPOEKTHO-
MCCIIeJIOBATEIbCKOM, TBOPUECKOHN ACATENbHOCTH, pa3BUTHE MHTEpeca K cepam
npodeccroHaIbHOMN JAeATeTbHOCTH, CBSI3aHHOU ¢ (DU3UKOM.

B pabouyro mporpaMMy BKIIOUEHO COJIEp)KaHUE, HAMpaBlIEeHHOE Ha
(GopMuUpOBaHUE Y CTYJIECHTOB KOMIIETEHIINI, HEOOXOIUMBIX JIJIsi KAYEeCTBEHHOTO
ocoenuss OIIOII CIIO Ha 06a3e OCHOBHOrO 00IIer0o 00pa3oBaHUS —

IporpaMMBbl MTOATOTOBKH KBATU(UIIMPOBAHHBIX padounx, ciayxamux (I[TITKPC).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

B cucreme ecrectBeHHO - Hay4dHOro oOpaszoBaHus (U3MKa Kak y4eOHBIN
IpeaMET 3aHUMAaeT BaXKHOE MECTO B (POPMHUPOBAHUH HAYYHOTO MHPOBO33PEHUS U
03HAKOMJICHHSI OOYYalOIMXCS C METOJaMHU HAyYHOTO ITO3HAHHUS OKPY>KaIOIIEeTro
MHpa, a Takke ¢ (U3MIECKUMH OCHOBAaMH COBPEMEHHOI'O TIPOW3BOJICTBA H
OBITOBOT'O TEXHHUYECKOTO OKPY)KCHHUS YEJIOBEKa; B (POPMHUPOBAHUH COOCTBEHHOM
MO3UIIMU 10 OTHOIIEHUI0 K (pu3myeckoil mHbOpMAINK, TOTYyUYeHHON W3 pa3HBIX
HMCTOYHUKOB.

VYcnemHocTh W3y4deHHs] MpeIMeTa CBsi3aHAa C OBJIAJICHUEM OCHOBAMH
y4e0HO-UCCIIeIOBATENBCKON JCATEIBHOCTH, MPUMEHEHHUEM TOMyYEeHHBIX 3HAHUUN
MIPY PEIICHUH MTPAKTUUECKUX U TEOPETUUECKHUX 3a]1ay.

B ocHoBe yueOHoro mpeamera OVIL.06 dusmka JeKUT yCTaHOBKA Ha
dbopMuUpoBaHHUE y CTYJACHTOB CHCTEMBbI 0a30BBIX TMOHATHM (QU3NKU U
MPEACTaBICHUN O COBPEMEHHOMN (hU3UUECKOl KapTHHE MUpa, a TaKKe BbIpabOTKa

YMEHUM  TNpUMEHSATh  (U3MYECKHEe 3HaHMsS, Kak B MNpodhecCHOHAIBHOU
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NEeATEeNbHOCTH, TaK U JIJIsl pEUICHUs )KU3HEHHBIX 3a]1ay.

MHorue nonoxxeHusi, pa3BuBaeMble PU3UKOHN, pacCcMaTPUBAIOTCS KaK OCHOBA
CO3JlaHUsI M  MCIHOJIb30BaHUSI ~MH(GOPMAIIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
texHonoruii (MKT) — onpHoro w3 Hamboiee 3HAYMMBIX TEXHOJIOTHYECKHX
JOCTUKEHUN COBPEMEHHOU LIUBUIN3ALMH.

®dusnka JaeT KoY K MOHUMAaHUI0 MHOTOYHCIICHHBIX SIBJICHUN U MPOLIECCOB
OKpY’Karoliero Mupa (B €CTeCTBEHHOHAYYHBIX 00JIACTSIX, COIIMOJIOTUH, IKOHOMUKE,
sI3bIKE, JIUTEpatype u Jp.). B dusuke popmupyroTcss MHOTHE BUIIBI IESITEIBLHOCTH,
KOTOpbIE HMMEIOT MeTanpeIMeTHbIH Xapaktep. K HUM B mepByl ouepelb
OTHOCSITCSI: MOJICJIUPOBaHUE OOBEKTOB U TMPOIIECCOB, NMPUMEHEHHE OCHOBHBIX
METOJOB TO3HAHMS, CHUCTEMHO-UH(DOPMAIMOHHBIN aHaMu3, (HOPMyIHpOBaAHUE
TUIIOTE3, aHAJIM3 M CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEeMaTH3allusl, BhISBIICHHE
MPUYMHHO-CIICICTBEHHBIX CBSI3€H, IMOUCK aHAJIOTOB, YIpaBIEHHE OOBEKTAMH H
npoueccaMu. VIMEHHO 3Ta JUCHHUIUIMHA MO3BOJISIET MO3HAKOMHTH CTYJIEHTOB C
HAay4YHBIMM METOJAaMH II03HAHUS, HAYYUTh HMX OTIWYaTh TUIOTE3y OT TEOpPHH,
TEOPHIO OT IKCIIEPUMEHTA.

®usznka UMeeT OYeHb  OONIbIIOE W BCEBO3pacTalollee  YHUCIO
MEXIUCUUIUIMHAPHBIX CBS3€H, MPUYEM Ha YPOBHE KaK IMOHATHIHOrO ammnapara,
Tak W UHCTpyMeHTapus. Cka3aHHOE I0O3BOJISIET paccMaTpuBaTh (GU3HKY Kak
METaJUCLMILUINHY, KOTOpas NPEAOCTaBISIET MEKIUCHUIUIMHAPHBIA S3BIK IS
OMMCAaHUs HAYYHON KapTUHBI MUpA.

dusnka SABJISIETCSA CUCTEMOOOPA3YIOLIUM dbakropom TUTSt
€CTECTBEHHOHAYYHBIX Yy4YEOHBIX TPEIMETOB, TOCKOIbKY (U3HMYECKHUE 3aKOHBI
JeKaT B OCHOBE COJACp)KAaHUS XUMUHU, Ouoioruu, reorpaduu, acTpOHOMHUHU U
CHEUUANIbHBIX  JUCHMIUIMH  (TEXHUYECKass  MEXaHWKa,  DJIEKTPOTEXHUKa,
ANEKTpOHUKA MW Ap.). YueOHbii mnpeamer OVYVIL0O6 ®usuka co3gaer
YHUBEpCAJIbHYIO 0a3y Mg H3ydeHHsl oO1enpoecCUOHANBHBIX U CIEIUaTbHbIX
JUCUUIUIMH, 3aKJIaabiBasi QyHIAMEHT JJisl MOCIEAYIOIIEro OOyYeHHs! CTYACHTOB.
OO6nanast TOrMYECKON CTPOMHOCTBHIO M OMUPAACH HA SKCIIEPUMEHTAIbHBIE (PAKTBHI,

yueOnbiit npeamer OVYIL.06 @usnka GopMUPYET Y CTYACHTOB MNOJJIMHHO HAYYHOE
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MUpOBO33peHue. Dus3uka SBISETCS OCHOBOW YYEHHUS O MATEpUAIbBHOM MHUpPE U
pemraet npoodJaeMbl 3TOr0 MUpa.

Teopetuueckue cBeeHUS MO (PUBMKE AOMOIHSIIOTCS JIEMOHCTpALMSIMU U
MPAKTUYECKUMHU 3aHATHIMU.

B Enoraesckom ¢unmnanie 'bOY AO BO «AI'ACY», npu peanuzanuu
oOpa3oBaTedbHOM MpOrpaMMbl CpeHero obmiero oOpa3oBaHud B Ipeenax
ocoenusi OIIOIT CIIO mo mpodeccun 29.01.33 Mactep 1o H3TOTOBICHUIO
MIBEWHBIX W3JEeNUi Ha 0a3e OCHOBHOI'O 0OIIEro oOpa3oBaHMs, yUeOHBIH MPEAMET
OVIL.06 duzuka wuzyuaercss Ha 0OazoBom ypoBHe DPI'OC cpemnHero o0iero
o0Opa3zoBaHuUs.

C uenpto peanuzanuu padoueil mporpaMMbl Bociutanus uzydenue OYIL.06
dusnka BeAETCA B X0JI¢ YPOUHON U BHEYPOUHOU JCSATEIBLHOCTH, OCYIIECTBIIEMOM
¢dbumuasoM, COBMECTHO C CEMbEN M IPYTMMU MHCTUTYTAMH BOCTIUTAHUS.

Cornacio ®I'OC cpemgnero obmiero oOpa3oBaHUs, B COOTBETCTBUH C
mianoMm BHeypouHo aestensHocTd OIIOIT CITO no mpodeccun 29.01.33 Mactep
10 U3TOTOBJICHHUIO IBEHHBIX U3/ICNIUN, B TeUEHUE 2, 3 ceMecTpa, pealiu3yercs: Kypc
BHEYpOUHOU nestenbHocTH (Kypc «HauBuayanbHb mpoekT»). O0bEM Kypca -
32 yaca.

B coorBercTBUM ¢ yueOHbiM mianom OITOIT CIIO no mpodeccun 29.01.33
MacTep o U3roTOBJACHUIO MBEHHBIX U3Aeauil B xoae uzydeHuss OYIL.06 duznka
[0 OKOHYAaHHMHM CEMECTpa MPOBOAUTCS TEKyllas arTecTalus, 3aJlaHus KOTOpOil
OXBaTBIBAIOT BCE TEMbI, U3YUEHHBIE CTYIEHTOM 3a ceMecTp. Tekyias aTTecTauus
3a ceMecTp MPOBOAUTCS B (hOpME KOHTPOJIBHBIX PaboT.

Nzydenne obmeoOpa3oBarenbHOoro yueOHoro mnpeamera OVIL.06 dusuka
3aBepIaeTCs MOBEICHUEM UTOTOB B (hOpMe IK3aMeHa B paMKax MPOMEKYTOYHON
attectanmu oOydaromuxcs B porecce ocBoeHus: OINOIT CITO na 6a3e 0CHOBHOTO

obmrero oOpa3oBaHus ¢ MOJIyYeHHEeM cpenHero oomiero oopaszosanus (ITIIKPC).

3. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE.

VYueonsiit npeamer OYIL.06 @usnka BXOIUT B COCTAB IPEAMETHOM 001acTu
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«EcrecTtBeHHO-HayuHble npeaMmeTs» OI'OC cpegnero obuiero oOpa3zoBaHUS U
uzydyaercsi B oOmeoOpa3zoBareapHoM Hukiae ydyeOnoro miana OIIOII CIIO
(IITTIKPC) no nmpodeccun 29.01.33 MacTtep N0 U3rOTOBIECHUIO MIBEHHBIX H3AEIHUM
Ha 0a3e OCHOBHOIro OOIIEro oOpa3oBaHUs C TOJYYECHUEM CpEIHEro OOIIero
oOpa3zoBaHus.

B yue6nom mnane [IIKPC mecto yuebnoro npeamera OVYIL.06 ®dusuka B
cocTaBe OOIIMX y4YeOHBIX MPEAMETOB, 00S3aTEIBHBIX ISl OCBOCHHS COITUAIBHO-
HYKOHOMHUYECKOTO MPOodwiisi mpodheCcCHOHATHFHOTO 00pa30BaHUsI.

Ha u3yuenue npeamera orBoautcs 110 wacoB, B TOM yucie BapuaTUBHAas

qacTh 56 4acosB.

4. ITAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA YYEBHOI'O
IMPEJIMETA

OcBoenue coaepkanus yueoHoro npeamera OVYIL.06 dusnka obecrieunBaeT
JOCTIXKEHNE 00YJarOIIMMUCS CIEAYIONUX Pe3yIbTaTOB:

Juunocmuwix:

JIPS TOTOBHOCTP U CHOCOOHOCTh OOYYAIOMIMXCA PYKOBOACTBOBATHCS
chopMHUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX

TPaAUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBA;

JIP6 pacmvpeHnue KU3HEHHOTO OMbITa U OIbITa JIESITEIBHOCTH B MPOLIECCE
peann3alry OCHOBHBIX HAPABICHUN BOCIIUTATEIBHON AEATEIbHOCTH,
B TOM YHCJIE B YACTHU:

FrPAXKIAHCKOIroO BOCIIMTAHHUA

JIP6.1 chopMHUpOBAaHHOCTH Tpa)XAAHCKOW TO3UIMHA OOYYArOIIETocs Kak

AKTHUBHOI'O 1 OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6IHCCTB3;

JIP6.3.1 npuHATHE TPATUIIMOHHBIX OOIIECYETOBEUYECKUX TYMAaHUCTUUECKUX U

ACMOKPATHYCCKUX HGHHOCTGI‘/’I;



JIP6.5.1 TrOTOBHOCTH BECTHM COBMECTHYIO JEATEIBHOCTh B HHTEpEcax
Ipa)1aHCKOT 0 o01iecTBna, y4acTBOBATH B caMOyYIIpaBJI€HUU B

0011e00pa3oBaTeabHON OpraHU3aluu;

JIP6.6 yMeHHne B3aMMOJEHCTBOBAaTH C COLUMAJIBHBIMA HWHCTUTYTaMU B

COOTBETCTBHHU C UX PYHKUHUSIMU U Ha3HAUECHHUEM;
JIP6.7 rOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

HNAaTPUOTHYCCKOI'O BOCIIMTAHUSA

JIP6.8.1 chopMUpPOBAaHHOCTL POCCUUCKON TPAXKIAHCKON HWIESHTUYHOCTH,
NaTPUOTU3MA,

JIP6.9.1 1IEHHOCTHOE OTHOLIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM,

JOCTHXKCHUAM pOCCHﬁCKHX y‘{éHI)IX B 001aCTH (1)I/ISI/IKI/I N TCXHHUKCE,

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA .

JIP6.12 cpopMUpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOIO

ITOBCACHU,

JIP6.13.1 crmocoOHOCTh OLICHMBATH CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE
pelieHns, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM

YHUCJIe B JEATCIbHOCTH YUCHOTO;
JIP6.14 oco3HaHWe JUYHOTO BKIJIa/Ia B IOCTPOCHHUE YCTOHIUBOTO OYIyIIEro;

ICTECTHIECCKOIo BOCIINTAHUA:

JIP6.16.1 >cTeTueckoe OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO (HU3NIECKON HAYKH;

TPYAOBOI'O BOCIIMTAHUSA

JIP6.25.1 wHTEepec K pa3mmuHbIM  chepam  mpodecCHOHATBHON

ACATCIIPHOCTH, TOM 4YHCJIC CBsI3aHHBIM C CI)HBHKOﬁ n TCXHHKOP'I, YMCHHUC
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COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymeil mnpodeccun W PeaTn30BHIBATH

cOOCTBEHHBIC JKM3HCHHBIC IIJIaHBbI,

JIP6.26.1 TOTOBHOCTh M CIIOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOPa30BaHUIO

B 00J1acTH (DU3UKU HA TPOTSKEHUU BCEU KU3HH;

IKOJIOIrH4€eCKOIro BOCIIMTAHUA

JIP6.27.1 chopMUPOBAaHHOCTh SKOJOTUYECKOW KYJIBTYpbl, OCO3HAHHE

I7100aJILHOTO XapaKTepa 3KOJIOTMYCCKHUX HpO6JIeM;

JIP6.28 miaHupoBaHWE U OCYIIECTBICHHUE ACUCTBUU B OKPYKAIOLICH Cpere

Ha OCHOBC 3HaHUA ueﬂeﬁ yCTOf’I‘II/IBOFO Pa3BUTHUA YCITOBCUCCTBA,

JIP6.31.1 pacumpeHue OmbITa NEATEIbHOCTH 3KOJIOTUYECKOM

HalpaBJICHHOCTHU Ha OCHOBC MMCHOIIUXCS 3HAHUM 1O (I)I/ISI/IKG;

HEHHOCTH HAVYHOI'O IIO3HAHMWA .

JIP6.32.1 chopMHUpPOBAaHHOCTH  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO pa3BUTHS (HU3HUECKON HAYKU;

JIP6.34.1 oco3HaHWE€ IIEHHOCTH HAyYHOW JAESATEIbHOCTH, TOTOBHOCTH B
npoiecce u3ydeHus (U3UKH OCYIIECTBIISITH IMPOCKTHYIO M HCCIEAOBATEIBCKYHO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

Memanpeomemmnuix:

MP1 ocBocHHBIC  OOYYAIOIIUMHCS  MEXKIPEAMETHBIE  IOHATHA U
YHUBEpCAJIbHBIC  Y4eOHBIC  JCHCTBUA  (pEryJATUBHBIC,  IIO3HABaTEIbHEIE,
KOMMYHUKATHUBHBIC);

MP2 cnocoOHOCTh HMX HCIIOJIB30BaHUS B ITO3HABATEIBHOM M COLMAILHOI
MPAKTHKE, TOTOBHOCTh K CAMOCTOATEIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM  JCATENBHOCTH,  OpraHM3aluyd  y4eOHOro  COTPYJHHMYECTBA  C
MeIarOrTHYeCKUMH PaOOTHUKAMU M CBEPCTHUKAMHM, K Y4YacTHIO B TMOCTPOCHHUH

WHJMBUIYalIbHOW 00pa30BaTebHON TPACKTOPUH;
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MP3 oBnageHue HaBbIKAMU Y4e€OHO-UCCIEN0BATEIbCKOM, MPOECKTHOW H

COLMAJILHOM JICSITEIbHOCTH,

MeranpenMeTHbIE pe3ylbTaTbl OCBOEHHS OCHOBHOM 00pa3oBaTesibHOM

IporpaMMbl JOJIKHBI OTPaXKaTh:

Ognaoernue VHUBEPCA/IbHbIMU yueoOHbIMU no3nasameJsibHbimMu

oelucmeusimu.

a) 0a30BbIE JOTHYeCKHEe TeHCTBUA:

YVIIA1 camocrtosiTenbHO (HOPMYIUPOBATh M aKTyaJM3UPOBATh MPoOIeMYy,

paccMaTpuBaTh €€ BCCCTOPOHHC,

YYII3 onpenensars neiau AeATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU

X JOCTHUXCHUA,

YVII14.1 BBISIBIIATH 3aKOHOMEPHOCTH 51 MIPOTUBOPEUHUS B

pacCMaTpuBaCMbIX (1)I/ISI/I‘-I€CKI/IX SABJICHUAX,

YVYIIISBHOCUTh KOPPEKTHUBBI B AEATEIBHOCTH, OLIEHUBATh COOTBETCTBHUE

PE3YIbTAaTOB LCJIAAM, OICHUBATL PUCKH HOCJ'IGI{CTBI/Iﬁ ACATCIIBHOCTH,

YVIIA6pa3BuBaTh KpEaTUBHOE MBIILJICHUE IPH PEUICHUH KU3HEHHBIX

pooeM;

YYIA(EHII)1  BbIABIATE  3aKOHOMEPHOCTM M IIPOTUBOpEYHs B
paccMaTpUBaeMbIX  (PU3NYECKUX, XUMHUYECKUX, OHOJOTUYECKUX  SBIICHUAX,
HaIMpUMep, aHATM3UPOBATh (HU3UYECKUE MPOIIECCHl U SBJICHUS C MCTIOIb30BAHUEM
du3nuecknx 3aKOHOB W TEOPH, HAPUMEP, 3aKOHA COXPAHEHUS MEXaHUYEeCKOU
SHEpPryH, 3aKOHA COXPAHEHUS HMIYJIbCA, Ta30BBIX 3aKOHOB, 3akoHa Kyrona,
MOJIEKYJISIDPHO-KUHETUYECKOM ~ TEOPUM  CTPOCHHS  BEIIECTBA,  BBIABIATH
3aKOHOMEPHOCTH B MPOSBJICHUU OOIIMX CBONCTB y BEHIECTB, OTHOCSIIUXCS K

OJHOMY KJIaCCy XUMHNUYCCKHUX COGHHH@HHﬁ;
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YYIIA(EHII)2 onpenenste yclIOBUS MPUMEHUMOCTH MOAeNed (PU3NUECKUX
TE1 W TNPOUECCOB (SIBICHUI), HAaNpuUMep, HWHEpLIHUalbHAas CHCTEMa OTCYETa,
abcoyitoTHO ympyras jaedopmanus, Mojeled rasza, >KUJIKOCTH U TBEPAOTrO

(KpHCTaJNTMYECKOr0) TeJla, UIeaabHOIo rasa;

YYII(EHII)7 pa3BuBaTh KpeaTUBHOE MBIIUIEHUE IIPU  PEUIEHUU
KU3HEHHBIX MpOOJIeM, HaNpUMeEp, OOBICHATh OCHOBHBIE NPUHIUIBI JEHCTBUS
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMM, TAKUX KaK: YJIbTPa3ByKOBas IMATHOCTHKA
B TEXHUKE U MEIUIMHE, pajap, paAuONpUEMHUK, TeleBu3op, Tenedon, CBYU-neus;

151 YCJIOBI/Iﬁ nx 0€301acHOro IMPUMCHCHU B HpaKTquCKOﬁ KU3HH.

0) 0a30BbIE HCCJIETOBATEALCKHE TeHCTBUS:

YVYIII26 BnageTe HaAy4yHON TEPMUHOJIOTHEHN, KIIOYEBBIMU MOHATHUSAMU M

MeTojaMu (PU3UYECKON HAyKu;

YVYIIJ7.1 BnaneTh HaBBIKAMH Y4eOHO-HUCCIIEAOBATEILCKOM M TPOSKTHOU
NEeATeIbHOCTH B 00JIacTH (DU3UKH, CTHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pellieHus 3a/1a4 (U3UIECKOT0 COACPIKaHMS,

IMPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUA,

YVYII19.1 BnageTs BUaMu AEATCIHHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpIIPETalNK, MPEeoOPA30BAHUI0 U NMPUMEHEHHUIO B Pa3lIMYHBIX YUEeOHBIX

CUTYaIUsAX, B TOM YHUCJIC TIPH CO3aHUN YICOHBIX TPOCKTOB B 00JaCTH (DU3UKH;

YYI/12 BbIsIBAATh NPUUYUHHO-CIIECICTBEHHBIE CBSI3U M AKTYalU3UPOBATh
3a7a4y, BBIABUIaTh THUIOTE3y €€ PELUICHUs, HaxXxOAUTh AapryMEHThl IS

JI0KA3aTeNIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh IMAPAMETPBI U KPUTEPUU PELICHHUS;

YVYIIA13 aHanmu3upoBaTh IIOJIYYEHHBIE B XOJ€ pELICHUS 3aJayu
pe3yabTaThl, KPUTHYECKH OILIEHUBATh HUX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

YYIA27 craButb u  QopMynaupoBaTh COOCTBEHHbIE 3a/llaud B

00pa3zoBaTeIbHOMN AESATEILHOCTH, B TOM YUCJIE IPU U3YYCHUU (DU3UKHU;
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YVIIJ14 naBath OIIEHKY HOBBIM CUTYyalUsIM, OLIEHUBATh MPHUOOPETECHHBIN

OIIBIT;

YVIIJA17.1 ymeTb nepeHOCUTh 3HaHUSI IO PU3KKE B MPAKTUUYECKYIO 00JIacTh

KU3HEEATEIIbHOCTH,
YVIIJA18 ymeTs UHTErpupoBaTh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

YVYIIA19 BbiaBUTaTh HOBBIE WJEU, TIPEJJIaraTb OpUTHHAIBHBIE TTOAXOJbI U

peueHns;

YVIIJA20 craButh mpoOiemMbl U 3a/layu, JOMYCKAIOLUE albTepHATUBHbIC

peleHns;

YYIIA(EHII)8 mnpoBoAuTh 3KCHEPUMEHTHI W MCCIEAOBAaHUS, HAIpUMEp,
JNEUCTBUS MOCTOSHHOIO MArHUTAa Ha PAMKY C TOKOM; SIBJIEHHS SJIEKTPOMArHUTHOU
UHAYKIIMH, 3aBUCUMOCTH TIEPUO/Ia MAJIBIX KOJIeOaHUN MaTeMaTUYeCKOro MasiTHUKA

OT IHapaM<CTPOB KoJIeOaTeIbHOM CHCTCMBI,

YYIIA(EHII)9 npoBoAWTh,  MCCIEAOBAaHUA  3aBUCUMOCTEH  MEXIy
bU3MYeCKUMH BETMYWHAMH, HAIpUMEp: 3aBUCHMOCTH Tiepuojaa oOpalieHus
KOHMYECKOTO MasTHUKA OT €ro IMapamMeTpoB; 3aBUCUMOCTH CHUJIbI YIPYTrOCTH OT
nedopManuy Il TPYKUHBI U PE3WHOBOIO 00paslia; UCCIICIOBAHKME OCTHIBAHMS
BEIIIECTBA; MCCJIeA0BaHNE 3aBUCUMOCTH ITOJIC3HOM MOIIHOCTH MCTOYHHKA TOKa OT

CHJIBI TOKa;

YVYIIA(EHIT)11 dbopmupoBaTh HayIHBIN THUIT MBIIUICHHS, BIaI€Th HAYIHOU
TEPMHHOJIOTUEH, KIKOYEBBIMU MOHATHUAMU W METOAAMH, HAIPUMEDP, OIMCHIBATH
M3y4deHHbIC (HU3MYECKUE SBICHUS M TMPOIECCHI C HMCIOIb30BaHHEM (DHU3UIECKUX
BEJIMYMH, HATPUMEP: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA

CBETa, DHEPTHUS U UMITYIbC (DOTOHA;

YYIIA(EHII)12 yMmeTsh MNEepeHOCUTh 3HAaHUS B TO3HABATEIbHYIO U

MPAaKTUYECKYI0 00JacTU JeATEeNbHOCTH, HANpPHUMEpP, pPaclo3HaBaTh (U3UUYECKHE
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SIBJICHUS B OMBITAX U OKPY’KAIOMIEH JKU3HU, HAIPUMED: OTPaKEHUE, MPETOMIICHUE,

uHTEpPEpEeHLMs, TUPPAKIUS U MOISIpU3aLUs CBETa, JUCIIepcHs cBeTa (Ha 6a30BOM

YpOBHE);

YYIA(EHII)1S npoBoAUTh UCCIAEAOBAHUS YCIOBUM PAaBHOBECHSI TBEPJIOTO
TeNa, UMEIOLIETO OCh BPAIICHUS; KOHCTPYHPOBAHUE KPOHIITEHHOB U PaCyeT CHUJI

YIPYTOCTH; U3YyYEHUE YCTOMYMBOCTH TBEPJOTO TENa, UMEIOIIET0 TUIONIalb OMOPHI.

B) padoTa ¢ nuHdopMalme:

YVIIJA 21.1 Bnanerb HaBbIKaMHU TOJy4YeHHsS HH(OpMauu (PU3HUECKOro
COZEPKaHUsSI W3 MCTOYHUKOB pPAa3HbIX THUIIOB, CAaMOCTOSTEIIBHO OCYILECTBIISATH
MOMCK, aHaJN3, CHUCTEeMATH3al[MI0 U HHTEPIpEeTali0 MHPOPMALUU Pa3TUUHBIX

BUJIOB ¥ (JOPM TIPE/ICTABIICHHUS,
YVII/123.1 ouieHuBaTh JOCTOBEPHOCTh HHPOPMALIUK;

YVII 124 HCIO0JIb30BaTh CpelicTBa MH(pOPMAITMOHHBIX 151
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX
U OpraHU3allMOHHBIX 3a/lay C COOJOJIEHNEM TPEOOBAHMI IPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHUEHBI, pecypcocOepexeHusl, MPaBOBBIX M ITHUYECKUX HOPM,
HOpM MH(GOPMAIIMOHHON 0€301MaCHOCTH;

YVIIJ28 co3maBaTh TEKCTHI (DU3NYECKOTO COAEPKAHUS B Pa3IUUHBIX
dopmarax ¢ y4€ToM Ha3HauYeHUA WH(DOpPMALIUU U TEICBOU ayAUTOPUH, BHIOHUpas

ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

YYIA(EHII)17  wucnons3oBaTh  cpeactBa  MHOOPMANMOHHBIX |
KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX
¥ OPTaHM3AIMOHHBIX 3a/a4, MCIOJb30BaTh WH(DOPMAIMOHHBIC. TEXHOJOTHH JIJIS
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U TPEACTaBICHUA UHPOPMAIUU TIPU
MOTOTOBKE COOOIIEHNWH O MPUMEHEHHH 3aKOHOB (M3WKH, XUMUU B TEXHUKE U

TCXHOJIOTHAX,

Osnadenue yHugepcaibHblMu KOMMYHUKAMUBHLIMU OCUCMBUAMIU.:
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YK/13 ocyuiecTBiasTh OOLIEHHME HAa ypoKax (PU3MKM U BO BHEYPOUHOU

JIESITEILHOCTH;

YK/2.1 pacno3HaBaTh NPEANOCHUIKM KOH(QIUKTHBIX CUTyallud U

CMATYaTh KOH(l)J'II/IKTbI;

YK/S pa3BepHyTO U JOTMYHO H3JaraTb CBOKO TOYKY 3pEHHS C

HCIIOJIb30BaHNEM SA3BIKOBBIX CPCACTB,

YK/I6 noHuMaTh W HUCHONB30BATh NPEUMYILIECTBA KOMAaHJIHOW U

UHAUBUAYAIBHON paboThI;

YK/7 BbeiOupaTh TEMaTHUKy M METOJbl COBMECTHBIX JEHCTBUM C y4EeTOM

O6IIII/IX HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4JC€Ha KOJIJICKTHBA,

YK/8 npuHuMaTh LEIW COBMECTHOW JESITEIbHOCTH, OPraHW30BLIBATH U
KOOPJIMHUPOBAaTh JCUCTBUS IO €€ JOCTHKCHHUIO: COCTaBJISATH IUIAH JIEMCTBUM,
pacrpenensaTh poJIi ¢ Yy4eTOM MHEHUH YYaCTHHUKOB OOCYXKIaTh pe3yJbTaThl

COBMECTHOM pabOThI;

YKI9 o1ieHMBaTh Ka4€CTBO CBOET0 BKJIAJa M KaXJOTO yYaCTHUKA KOMAaHIbI

B OOIIIMI pe3yJbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

YK10 nipennaratb HOBbI€ TPOEKTHI, OLIEHUBATh UJCU C MO3ULIMU HOBU3HBI,

OPUTHHAIBHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

VK12 oCymecTBIATh IO3UTUBHOE CTPATErMYeCKOEe IIOBEJICHHE B
pPa3IMYHBIX  CHUTYyaIlUsAX, IMPOSBIATH TBOPYECTBO MW  BOOOpaKECHHE, OBITH

HMHUIIMAaTUBHBIM.

YKI(EHII)2 nipu o6cyxaeHnn GU3NICCKUX, XUMHUICCKHX, OMOTOTHICCKUX
mpobiieM, Ccroco0OB pelieHus 3ajad, Pe3yIbTaTOB YYCOHBIX HCCIICIOBAHHN U
MPOEKTOB B 00JaCTH €CTECTBO3HAHHS, B XOJI€ JIUCKYCCUM O COBPEMEHHOU

€CTECTBEHHO-HAYYHON KapTUHE MUPA;

YKI(EHII)3 pabotars B rpynne Opu BbINOJHEHUH MPOEKTHBIX padoT; IpHU
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IJJAHUPOBAHNUH, NMPOBEICHUN W HMHTEPIIPETALMM PE3YJIbTATOB OIBITOB M AHAIN3E
JOTIOJHUTENbHBIX MCTOYHUKOB MH(OpPMAIMU 10 U3y4aeMOH TeMe; NpH aHalIHu3e
JOTIOJHUTENbHBIX HMCTOYHUKOB HMH(POPMALMM;, TpPHU OOCYXJIEHHUU BOIPOCOB
MEXIPEIMETHOIO XapakTepa (Hampumep, mo Temam "JIBukeHue B mpupoje”,
"TeriooOMeH B KMBOM mpupoae", "DIeKTpoOMarHuTHbIE SABJICHUS B Mpupoze',

"CBeTOBbIE ABJICHUS B pUpoie").

Osnadenue yHugepcaib HblMU Pe2YaAmU8HbIMU OCUCH BUAMU.

a) caMOOpPraHu3aNnd:

YPI(EHID)1 CaMOCTOSITEIIBHO OCYIIECTBIIATh M03HABATEJIbHYIO
NESTENbHOCTh B 00y1acTh (DU3UKHU, XUMUHU, OHOJOTHH, BBISBIATH MPOOJIEMBI,
CTaBUTH U HOPMYIUPOBATH 33/1a4H;

YP/I2.1 caMOCTOATENBHO COCTABJISATh IUIaH pELIEHUS pPacyETHBIX M
Ka4eCTBEHHbIX 3aJay, IUIaH BBIIIOJIHEHUS IPAKTUYECKOW pPabOThl ¢ Yy4yETOM

UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIMOYTEHUN;
YPJI3 naBath OLICHKY HOBBIM CUTYAIIUsIM;

YP/I4 pacmupsaTh paMKd Y4eOHOTO TIpeJIMeTa Ha OCHOBE JIMYHBIX

MPEANOYTEHNH;

YPJ/IS nenath OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh

OTBETCTBEHHOCTH 32 PEIICHHUE;
YPJ16 onieHnBaTh MIPUOOPETEHHBIN OIIBIT;

YPA7.1 cnocoOcTtBoBaTh (OPMUPOBAHUIO U TPOSIBICHUIO ITUPOKOU
SPYAUIIUU B 00acT (PU3WKH, MMOCTOSTHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA H

KYJIbTYPHBIN YPOBEHb;

YPA(EHII)2 camMoCTOSTENbHO COCTaBISATh IIAH PEIICHUS PACUETHBIX M
Ka4eCTBEHHBIX 3a/1a4 MO (PM3UKE U XMMHUHU, TUIAH BBITIOJHEHUS MPAKTUUYECKON WITH

HCCIIEIOBATENBCKOM paboThl C Y4ETOM HMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
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BO3MOKHOCTEH;

0) CAMOKOHTPOJb M SMOIMOHAJILHLIA HHTEJIJIEKT:

YP/I8 naBath OLIECHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B

ACATCIbHOCTL, OHCHUBATh COOTBCTCTBHUC PC3YJIbTATOB LCIISAM;

YP/19 BnageTb HaBbIKAMHU TMO3HABATEIbHOM pPEQIEKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUHM M MBICIMTEIBHBIX IIPOLIECCOB, HX pE3yJbTAaTOB U

OCHOBAHM;

YPA10 ucnons3oBaTh NpuemMbl pedieKCUu i OLEHKH CUTYalllH, BbIOOpa

BEPHOTO PELIEHUS;

YP/I11 ymeTh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO

X CHHKCHHIO,

YPI[IZ CaMOCO3HaHHsA, BKIHOYAaroMmicro CIIOCOOHOCTh IOHUMATh CBOE
OMOIOHUOHAJIBHOC COCTOAHUC, BHIACTL HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM

AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

YPJI13 camoperyiaupoBaHMsi, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CIIOCOOHOCTh aJanTUPOBATHCS K

OMOIHMOHAJIBHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTI>, OBITH OTKPBITBIM HOBOMY;,

YP/I14 BHyTpeHHEN MOTHBALINH, BKJIIOYAIOLIEH CTPEMIICHHE K IOCTUKEHUIO
LEJId U YCNEXy, ONTUMH3M, MHHUIMATUBHOCTb, YMEHHUE JI€MCTBOBATh, UCXOAS W3

CBOUX BO3MOKHOCTEH;

YPJI15 sMmnaTvu, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JOPYTUX,  YYUTHIBATh €ro MPH OCYIIECTBICHUH KOMMYHHUKAIIHH,

CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKUBAHMIO,

YPJl 16conmanbHbIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPauMBaTh
OTHOILIEHHUSI C APYTUMHU JIIOAbMHU, 3a00TUTHCS, MPOSIBIATH MHTEPEC U pa3peliaTh

KOH(JIMKTHI;
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YPA17 npunumats cebsi, HOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

YP/18 npuHrMaTe MOTHMBBI M apryMEHTBI JAPYTHX JIIOACH IPU aHAINA3E

PE3YJIbTATOB JIEATEIBHOCTH;

YP/I19 npuzHaBath CBOE NMPaBO U MPaBO APYTUX JOJEH HA OIIUOKH;
YPI(EHID)1 CaMOCTOSTEIBHO OCYILECTBIATh I03HABATEJIbHYIO
JEeSATENbHOCTh B 00acTU (PU3UKHU, XUMUHU, OHOJOTUH, BBISBIATH MPOOJIEMBI,

CTaBUTh U GOPMYIUPOBATH 3a/1aUH;

YPA(EHII)2 caMOCTOSITENBHO COCTaBIIATh IUIAH PELIECHUS PACUETHBIX M
KayeCTBEHHBIX 3a/1a4 M0 (U3MKE M XUMUH, TUIaH BBITIOJIHEHUS MPAKTUYECKON WIIH
UCCIIEZIOBATEIbCKOM pabOThl C yYETOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX

BO3MOXXHOCTEH;

YPJ(EHII)4 wucnonb3oBaTh mpueMbl pedIeKCHH ISl OIEHKH CHUTYalluH,

BBI60pa BCPHOI'o pCHICHUA IMPpU PCHICHNN KAYCCTBCHHBIX U PAaCUCTHBIX 3a144,

YPI(EHII)S npuHUMAaTh MOTUBBI U apTyYMEHTHI JPYTUX YYaCTHUKOB MPHU
aHanu3e U OOCYXJIEHUU pPEe3yNbTaTOB YUEOHBIX HCCICAOBAHHMI WM PEIICHUS
bu3YecKuX 3aad.

IlIpeomemmnuix (6azoewlit yposens):

IIP1 chopmMupoBaHHOCTH TPENCTABICHUNW O POJU U MeCTe (PUBUKU H
ACTPOHOMHHM B COBPEMEHHON HAyYHON KapTHHE MHpa, O CHUCTEMOOOpa3yromIeH
ponu (U3MKA B Pa3BUTUHM €CTECTBCHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJIe POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HAyKW; TIOHUMaHue (HU3UIECKON CYIIHOCTH HAOIIOJAEMBIX SIBICHHH MUKPOMUPA,
MakpoMHpa W Meramupa; I[OHMMaHUE POJU AaCTPOHOMHUHM B MPAKTHUYECKOMN
NEATENIbHOCTU YEeJIOBEKa M JalbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH, POJIU
bu3uku B popMupoBaHUU Kpyrozopa U (yHKIMOHATBLHON TPaMOTHOCTH 4Y€IOBEKa

AJIA pCIICHUA IIPAKTHYCCKUX 3aJ1a4;

P2 QopMHPOBAHHOCT, YMEHHMH pacrno3HaBaTh (PU3MYECKUE SIBICHUS
19



(mporiecchbl) U OOBSICHATH MUX HA OCHOBE M3YUYCHHBIX 3aKOHOB: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHENHOE JBMKEHHE, CBOOOJHOE MAaJE€HHUE Tell,
JBIDKEHHE 110 OKPYXXHOCTH, WHEPIUS, B3aUMOJCHCTBHUE Tea, KoJjebaTeabHoe
JIBIKEHHE, PE30HAHC, BOJTHOBOE JBIKEeHHE; NU((dy3usi, OPOYHOBCKOE JIBHXEHUE,
CTPOCHHE >KUAKOCTEH U TBEPHABIX TEJ, U3MEHEHHE OO0BbeMa TeJl MPU HarpeBaHUU
(oxymaxkneHuu), TEMJIOBOE paBHOBECHE, HCIApPEHUE, KOHJICHCAllUs, IUJIaBJICHHE,
KpUCTaJUTU3aIUs, KUICHUE, BIAXHOCTh BO3/yXa, CBA3b CpPeAHEH KUHETHYECKOU
SHEPruy TEIUIOBOTO JBMKEHUS MOJIEKYJT C aOCONIOTHOM TeMIepaTypoi,
MOBBIIICHUE JABJICHUS ra3a NP €ro HarpeBaHUM B 3aKPHITOM COCY/IE, CBSI3b MEXKIY
napaMeTpaMu  COCTOSIHMSL Ta3a B M30MIpoleccax; dJIeKTpU3aluus  Ted,
B3aMMOJICHCTBHE 3aps/iOB, HarpeBaHWE MPOBOJHUKA C TOKOM, B3aUMOJCHCTBHE
MAarHuTOB, DSJEKTPOMarHUTHAas WHAYKIMSA, JCHUCTBUE MAarHUTHOTO TIOJs Ha
IPOBOJIHUK C TOKOM M JBIDKYIIMHCS 3apsji, JIEKTPOMAarHUTHBIC KOJeOaHUS U
BOJIHBI, MPSAMOJUHEHHOE paclIpOCTpPAaHEHHUE CBETa, OTPAKEHUE, MPEIOMIICHUE,
uHTepdepenuus, audpakuds W MOJApU3AlUs  CBETa, JUCIEPCUS CBETA,;
doTornexTpuueckuii 3P¢GeKT, CBETOBOE JAaBJICHHE, BOSHUKHOBEHUE JHMHEINYATOro

CIICKTpPa aToOMa BOAOpoaAa, CCTCCTBCHHAA U UCKYCCTBCHHASA PAANOAKTHUBHOCTD,

IIP3 BrnajgeHue OCHOBOIOJATAOIMIUMUA  (PU3UYECKUMH TOHATUAMH |
BEJIMYMHAMH, XapaKTEPU3YIOMIMMHU (PU3NYECKUe TPOLEecChl (CBA3AHHBIMH C
MEXaHMYECKUM  JBW)KECHHEM,  B3aUMOJCHCTBHEM  Te€J,  MEXaHWYECKUMU
KOJeOaHWsIMU U BOJIHAMU, AaTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM BEIIECTBa,
TEIUIOBBIMU IIPOLIECCAMU; BJIEKTPUUYECKUM U MArHUTHBIM MOJISIMH, 3JIEKTPUYECKUM
TOKOM, JJICKTPOMarHUTHBIMH  KOJEOAHWSIMHM W  BOJHAMH; ONTUYECKUMH
SBJICHUSIMHA;, KBAaHTOBBIMU SIBIICHUSIMH, CTPOCHMEM aToMa M aTOMHOTIO sfpa,
pPaaMOaKTUBHOCTBIO);  BIIAJICHME  OCHOBOIOJAralOMMH  aCTPOHOMUYECKUMU
MOHATUSIMM, TO3BOJISIIOIIMMHU XapaKTEpU30BaTh IPOLECCHI, MPOUCXOASIIME Ha
3Be3/1aX, B 3BE3JIHBIX CUCTEMAaX, B MEKTATAKTUIECKOM CpeJie; NBIKCHIE HEOSCHBIX

TEJ1, YBOJIIOIUIO 3Be3/ U BeeneHHoid;

IIP4  BnameHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUAMH (3aKOH
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BcemupHoro taArorenus, I, II wm III 3axkonsl HproTOHA, 3aKOH COXpaHEHUS
MEXAaHUYECKON DHEPIUM, 3aKOH COXPAHEHUS HUMIIYJIbCA, NMPUHUKI CYIEPIO3ULIUU
CWJI, IPUHLMII PAaBHONPABHOCTU HMHEPLUUAIBHBIX CUCTEM OTCYETA; MOJIEKYJIAPHO-
KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEILIECTBA, Ta30BbIC 3aKOHBI, IMEPBBIA 3aKOH
TEPMOJIUHAMUKHU; 3aKOH COXPAHEHHUS OJJIEKTPUYECKOro 3apsiga, 3akoH KyioHa,
3akoH Oma Uil ydacTka [enu, 3akoH OMa JJis MOJHOM AJIEKTPUYECKOW IIEeTH,
3akoH Jlxoyns - JleHna, 3aKOH 3JEKTPOMArHUTHOM MHAYKIMHU, 3aKOH COXPAaHEHUS
DHEPTUM, 3aKOH NPSMOJMHEUMHOIO0 PAaCHPOCTPAHEHUS CBETA, 3aKOH OTPAKECHUS
CBETA, 3aKOH IMPEJIIOMJIEHHUS CBETA; 3aKOH COXPAHECHUS DHEPTUH, 3aKOH COXPaHECHUS
UMIIyJIbCA, 3aKOH COXPAHEHMUS »JIEKTPUYECKOTO 3apsaa, 3aKOH COXpaHCHUs
MacCoBOI'0 YHCia, MocTynaTel bopa, 3aK0H paJlMOaKTUBHOTO pacmaja); YBEpeHHOE
UCITIOJIb30BaHUE 3aKOHOB ¥ 3aKOHOMEPHOCTEH TP aHaIu3e GU3NIECKUX SBICHUN U

IMponcCCOB,

IIPS ymeHue y4YUTHIBaTH TpaHUIbl MPUMEHEHUS W3YYEHHBIX (U3HUECKUX
MOJEJIe: MaTepralibHasl TOUKa, MHEPIMAIbHAS CUCTEMA OTCYETa, UACaNbHBIN ra3;
MOJENH CTPOEHUS T'a30B, KUIAKOCTEH U TBEPIABIX TEJ, TOUCUHBIN JJICKTPUUYECKHIA
3apsij, siIepHasi MOJIENIb aTOMa, HYKJIOHHAs MOJI€NIb aTOMHOTO sipa MpU PEUICHUU

bu3MYecKuxX 3a1ay;

IIP6  BiameHue  OCHOBHBIMM  METOJaMH  HAyYHOTO  TO3HAHUA,
UCIIOJIb3yeMbIMA B (U3HKE: TMPOBOJIUTH TMPSAMBIE W KOCBEHHBIE HW3MEPECHHUS
(du3nuecKknX BETWYHH, BHIOMPAs] ONTUMAIBHBIN CIIOCOO M3MEPEHHS M HCIOIB3YS
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN N3MEPEHUM, MPOBOAUTH UCCIIEIOBAHUE
3aBUCUMOCTEH (DU3UYECKUX BEJIMYMH C HCIOJIB30BAHHEM TMPSMBIX HU3MEPECHH,
OOBSCHATH TOJIYYCHHBIC PE3YNbTAThI, UCIONB3YS (PU3MUECKHE TEOPHUH, 3aKOHBI U
MOHATHUS, W JIeNaTh BBIBOJBI, COOJIOAATh TpaBmiia O€30MacHOTO Tpyaa TpH
MPOBEJICHUHA WCCJICIOBAHUM B paMKaxX ydeOHOTO JKCIMEepUMEHTa H Yy4eOHO-
HCCIIEIOBATEIBCKOM AESTEILHOCTH C UCIOJBb30BaHUEM ITU(POBBIX U3MEPUTEIBHBIX
YCTPOMCTB U 1a00OpaTOpPHOr0 000PY/I0BaHUS; CPOPMUPOBAHHOCTH MPEACTABICHUN
0 METOJIaX MOJIYYEHHUs] HAyUYHbIX aCTPOHOMHUYECKUX 3HAHUN;
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IP7 chopMHpOBaHHOCTH yMEHHUS pelIaTh pacyeTHbIE 3a7aydl C SIBHO
3a/laHHON (PM3HYECKOW MOJEIBIO, UCTONb3Ysl (PU3MUECKHE 3aKOHBl U MPUHIUIIBI;
Ha OCHOBE aHaJlM3a YCJOBHS 3aJlayd BbIOMpaTh (PU3MUECKYI0 MOJEIb, BBIACIATH
(¢uznueckre BEIMYMHBI U (POPMYIIbl, HEOOXOAUMBIE I €€ PEIICHUs], IPOBOAUTH
pacdyeTbl M OLEHHMBATh PEAJIbHOCTh TOJYYEHHOTO 3HA4YeHUs (Pu3ndeckoin
BEJIMYMHBI;  pEIIaTh  KAayeCTBEHHbIE  3aJayd,  BBICTpaWBas  JIOTUYECKHU
HEMMPOTHUBOPEUMBYIO LIEMIOYKY PACCYKICHUN C ONOPOM HA HM3YUYEHHBIE 3aKOHBI,

3dKOHOMCPHOCTHU U (1)I/IBI/I‘ICCKI/IC SABJICHUSA,

P8 cpopMupoBaHHOCTH YMEHHS NPUMEHSTh MOJYYECHHbIE 3HAHUS IS
OOBSICHEHUS YCJIOBHM MNpOTEKaHUS (PU3NYECKUX SIBICHUW B MPUPOJIE U JUIs
OPUHSTHS MPAKTUYECKUX PEHICHUH B TOBCEIHEBHOW >KM3HU [JIsi OOECIECUECHHMS
O6e3zomacHOCTH Tpu OOpalieHUH ¢ OBITOBBIMU TPUOOpPAMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAaHEHHUsS 370pOBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUSI B OKpY)Karollell cpene; NMOHMMaHHE HEOOXOIUMOCTH MPUMEHEHUS

,ZIOCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I 1 TEXHOJIOTUI IS palluOHAJIBHOT'O IIPUPOJOITOJIBb30BAHMA,

P9 chopMupoBaHHOCTH COOCTBEHHOW TO3UIIMM IO OTHOILIEHUIO K
buzudeckorr HMHPOpPMAIUHU, TOIydyaeMOW U3 pa3HbIX MCTOYHUKOB, YMEHUM
UCIIONIb30BaTh  IU(MPOBBIE TEXHOJOTHUU IS TOUCKA, CTPYKTYypUPOBAHMS,
MHTEPIIPETAIMU U TPE/ICTaBICHUS yUeOHON U HAYyYHO-TIOMYJISIPHON MH(GOpMAIIUY;

pa3BHUTHE YMEHUN KPUTUYECKOTO aHAIHM3a MOydaeMoi nHpopMaIuu;

IIP10  oBnageHue yMeHMSIMH pabOTaTh B TPYININE C BBINOJHEHHEM
Pa3TUYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH PaldOTy TPYIIIbI, PAIMOHATBHO
pacrpenensiTh AeSTeIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJIeKBATHO OLEHUBAThH

BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE paCCMaTPUBAEMOU TIPOOIIEMBI;

P11 oBnagenue (cpopMUPOBAHHOCTH MPEACTABICHUN) IPABUIAMHU 3aUCU
buznueckux Gopmyn peabePpHO-TOUCHHON cucTeMbl 0003HaueHui JI. bpaitms (s

CJIETIBIX M CTA00BUISIIIUX 00YUYarOIITAXCS ).
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IIP12 oBnaneTh yMEHHEM NIEMOHCTPHUPOBATH HA IPUMEPAX POJb U MECTO
¢u3uku B (OPMUPOBAHMM COBPEMEHHOM HAyYHOH KapTUHBI MHUPA, B Pa3BUTHU
COBPEMECHHOM TEXHUKU U TEXHOJIOTMHU, B IPAKTUYECKON IEATEIBHOCTU JIIOIEH;
YUUTHIBaTh TpPAHULBl NPUMEHEHHUS HU3YyUYEHHBIX (DU3UYECKUX  MOJeNeil:
MaTepualibHas TOYKa, WHEpIHUalbHAas CUCTEMa OTcuéra, aOCOJIOTHO TBEPIOE
TEJIO, UJACAIBHBIA Ta3, MOJEIU CTPOEHUS Ta30B, KUIAKOCTEM W TBEPIBIX TEJI,

TOYCUHBIN BHCKTpI/I‘leCKI/Iﬁ 3apian Ipu peuICHUuU (I)I/ISI/I‘IGCKI/IX 3aga4,

ITP13 pacno3HaBath Gpuznyeckue sBJICHUs (IIPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BEIIECTBA U  DJIEKTPOJMHAMUKH: PAaBHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEHHOE ABUKEHUE, CBOOOTHOE MAJICHUE TEN, HHEPLIUS, B3aUMOJCHCTBUE
Ten, nuddys3us, OpoyHOBCKOE JIBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX Te,
U3MEHEHHE 00BhEMA TeN MpU HarpeBaHUM (OXJIAXKIEHUHU), TETUIOBOE PaBHOBECHE,
UCIIapeHne, KOHJEHCAlus, IUIaBIICHHE, KPUCTAJUIM3aLUsl, KUIEHHUE, BIAXKHOCTh
BO3JlyXa, MOBBIIIEHUE JIaBICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSA3b MEXYy NapaMeTpaMy COCTOSIHUS T'a3a B U30IPOLIECCaX, AIEKTpU3alus Tell,

B3aNMOJICVCTBUE 3aPsI0B;

IIP14 omnuchiBaTh MEXaHUYECKOE JBW)KCHHE, HCIONB3Yys (Qundeckue
BEJIMYMHBI: KOOPANHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
cuia, UMIIYJIbC Tella, KWHETUYECKas »SHEpPrus, IOTEHUUAJIbHASI JHEPrHUs,
MeXaHH4ecKass paboTa, MeXaHW4YecKas MOIIHOCTh; MPU OIMUCAHUU TMPABUIBHO
TPAKTOBaTh (M3UUECKHI CMBICT HCIIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U
€AMHUIIBI, HAXOUTh (DOPMYIIBI, CBS3BIBAIONINE TaHHYIO (DH3NYECKYIO BETUYNHY C

APYIUMU BCIIMYHNHAMM,;

OIIMCBIBATb HM3YUYCHHBIC TCILIOBELIC CBOMCTBa TE€JI M TEIJIOBHIC SABJICHHS,
HCIIOJIB3YA (1)I/IBI/ILICCKI/IC BCIIMYKWHBI. OABJICHHUC TIa3a, TCMIICPATypa, CPpCAHIAA
KHHCTHUYCCKAA SHCPI'uA XaOTHYCCKOI'0 ABUIKCHUSA MOJICKYJI, CPCAHCKBAApaTHYHAA
CKOpPOCTb MOIJICKYJ, KOJIMYCCTBO TCILIOTBI, BHYTPCHHAA OHCPIHUA, pa60Ta rasa,
KOB(I)(i)I/IL[I/IeHT IIOJIC3HOT O I[eﬁCTBHﬂ TCIJIOBOI'O ABHUIaTCiIdA; IIpW OIIMCAHHHN
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MPaBUJIBHO TPAKTOBATh (PU3MUECKUNA CMBICT MCHOJb3YEMbIX BEJIWYUH, UX
0003HaYeHUs] W EJUHUIBI, HAXOAUTh (QOPMYJbl, CBI3bIBAIONIME JAHHYIO
GU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAM; OINHUCHIBATH W3YYCHHBIC
AJIEKTPUYECKUE CBOMCTBA BEIIECTBA M JJICKTPUUYECKHUE SIBJICHHS (IIPOIIECCHI),
UCIIONB3Ys (PU3NYECKUE BEIUUYMHBI: SJIEKTPUUECKUHN 3apsifl, DJIIEKTPUUECKOE TMOJIE,
HaMpspKEHHOCTh  TI0JISI, TOTEHIMAd, Pa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUU
NPaBUJIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICT HCIOIB3YyEeMbIX BEIUYUH, HUX
0o003Ha4YeHUs] U EIUHMIIBI, YKa3blBaTh (DOPMyJbI, CBS3BIBAIONIME JAHHYIO

(I)I/ISI/I‘I€CKYIO BCIIMYUHY C JPpYTUMHU BCINYUHAMMU,

P15 ananmu3upoBath (uU3MYecKue NPOLECCHl M SBJICHUS, HCIONb3Ys
¢u3znueckre 3aKOHbl W TPHUHIMIMBL: 3aKOH BcemMupHoro Tsarorenus, [, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpAaHEHUsS MEXaHWYECKOM DHEPIuH, 3aKOH
COXPAaHEHHUsI UMITYJIbCA, NPUHLMI CYNEPIIO3ULIUU CHUJI, NPUHIUII PABHOIPABUs
UHEPUUAIbHBIX CHCTEM  OTCYETA, MOJIEKYJIPHO-KMHETUYECKYI)  TEOPHUIO
CTPOEHMs BEILECTBA, a30BbIE 3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW DHEPrUU
TEIUIOBOTO JIBM)KEHUS MOJIEKYJ ¢ a0COJIFOTHOM TemmepaTypoil, mepBbli 3aKOH
TEPMOJAVHAMUKH, 3aKOH COXPAaHEHUs DIIEKTPUYECKOrO 3apsaa, 3akoH KysoHa,
IOpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE

BBIp@YKEHUE U yCIOBUs (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

IIP16 0oOBSACHATH OCHOBHBIC TPHUHIIUIBI JEHCTBHS MAaIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBHs UX 0€30MaCHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHON  W3HW;  BBINOJHATH SKCHEPUMEHThI 1O  HUCCJIEAOBAHUIO
buznuecKkux SBIEHUN U TPOIECCOB C HCIOIb30BAHUEM MPSMBIX, U KOCBEHHBIX
M3MEpPeHUl, TIPH 3TOM (HOPMYITUPOBATH MPOOIIeMy/3a1ady U TUIIOTE3y y4eOHOTO
AKCHEPUMEHTA, COOMpPATh YCTAHOBKY W3 MPEJI0KEHHOr0 000pYy/I0BaHMUS,

MIPOBOJIMTH OMBIT U (POPMYIUPOBATH BHIBO/IBI;

P17 ocymecTBsATh MOpsSIMble M KOCBEHHBIE HU3MEPEHUS (PU3NUECKUX
BEJIMYMH, MPU 3TOM BbIOMPATH ONTUMAIBHBIN CIIOCOO U3MEPEHUS U UCIIOJIb30BATh
W3BECTHBIE METOABI OLIEHKM IOTPEHIHOCTEM HW3MEpPEHUH; HCCIIEIOBaTh
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3aBUCUMOCTH MEXIY (U3MYECKHMMH BEIMYMHAMH C HMCIOJIb30BAHUEM MPSMBIX
U3MEPEHUN, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YyJbTAThI
MOJIY4YEeHHOW 3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUJIE€ TaOIMI] U TIpadHKOB,

ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCICIOBAHUSI,

P18 cob6mogaTe mpaBwia O€30MacHOTO TpyJla TMpU MPOBEIACHUU
WCCIICIOBAaHUI B paMKax y4eOHOTO SKCIIEpUMEHTA, Y4eOHO-MCCIeI0BaTEIbCKOM
U TIPOCKTHOW JCSATCIIBHOCTH C HMCIOJb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB U
7abopaTopHOTO O0OPYIOBaHMS, pelIaTh pacu€THBIC 3aJa4yd C SBHO 3aJaHHON
(du3HUECKON MOJIEIBIO, HCIIONB3Ys (PU3NUYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE
aHajM3a YCJIOBHMS 3aJa4d  BBIOMPATh (PU3WYECKYIO MOJCNb, BBIICIATH
du3HUecKkre BEIMYHHBI U (POPMYJIbI, HECOOXOAUMBIC IS €€ PEIICHHS, TIPOBOAUTH
pacuy€Thl W OIICHWUBATH pEaJbHOCTh TIOJYYCHHOIO 3HA4YeHUs (pu3nyeckoi

BCIINYHHBI,

IIP19 pemars KayecTBEHHBbIE 3aJayd: BBICTPAUBATh  JIOTHYECKHU
HEMPOTHUBOPEUMBYIO LIETIOYKY PACCYKIECHHUI C OMOPOM Ha HM3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYEeCKUe SBICHHUS; UCIIONIb30BATh NMPU PEIICHUH Y4eOHBIX
3alay  COBpEMEHHble  HMH(QOpPMAIMOHHBIE  TEXHOJOTHMU  JJIA  TIOWCKAa,
CTPYKTYPHpPOBaHHUS, WHTEPNpPETAlMA U TPEACTaBICHUS Y4eOHOWHMHAYYHO-
oMY PHONUH(DOPMAITNHT, TOTYYCHHOMU3PA3TUYHBIXUCTOYHUKOB,  KPUTHUYECKU

aHAIM3UPOBATH MOTYyYaEeMyI0 HH(DOPMAIIHUIO;

P20 npuBOAWTH PUMEPHI BKJIaJla POCCUHCKUX U 3apyOCKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpA, B
pPa3BUTHE TEXHUKH WM TEXHOJIOTMU; HCIOJIB30BaTh TEOPETHUYECKUE 3HAHUS I10
¢u3nKe B TOBCETHEBHOW JKM3HU JJisi oOecredeHus: O€30MacHOCTH TIpHU
oOpamieHn ¢ mpuOOpaMu ¥ TEXHUYECKUMHU YCTPOWCTBAMHM, HJISI COXPAHCHHUS
3I0pPOBbS M COOJIOJIEHHS] HOPM 53KOJIOTHUYECKOrO TOBEACHUS B OKpY’Karouel

cpene;

IIP21 paGoTaTh B IpyIile C BHINOJHEHUEM Pa3IMYHBbIX COLUANIbHBIX POJIEH,

IJIAHUPOBaTh pabOTy TPYHIbl, PalUMOHAIBHO pACHpPEnesiaTh OOSI3aHHOCTH U
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IIaHUPOBATL ACATCIIBHOCThL B HECTAHJAAPTHLIX CUTyallUAX, aACKBATHO OLICHMUBATL

BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

OcBoenue coaepkanus yueoHoro npeamera OVYI1.06 dusnka obecrieunBaeT

JOCTH)KEHUE 00YUaIOIUMUCS CIETYIONUX 00IIMX KOMIeTeHIHIi:

OK4 DddextuBHO B3aMMOIEHCTBOBATH M pabdOTaTh B KOJUIEKTUBE W

KOMaHZC.

B pesynbrate ocBoeHuss yueOHoro mpeamera OVYIL0O6 ®Dusuka
00yJaromuics 10JKEH

3Hamp:

31cmbicn  GUBMYECKUX TOHATHH: (Qusnueckoe sBiIeHUE, ¢uU3MYECKas
BEJIMYMHA, MOJICJNb, TUIIOTE3a, (PU3UYECKUN 3aKOH, TEOPHs, MPHUHIIMI, MOCTYJAaT,
MPOCTPAHCTBO, BpEMs, BEIIECTBO, B3aMMOJICHCTBUE, WHEpUUAIbHAA CHUCTEMA
oTCcueTa, MaTepHalibHas TOYKa, WACATbHBIA Tra3, aOCOJIOTHO YEepHOE Telo,
TEIJIOBOM [IBUTATEllb, AJEKTPUUYECKUIN 3apsll, AJIEKTPUUYECKUM TOK, IMPOBOJHUK,
HOJIYIIPOBOJAHUK, TUAJIEKTPHUK, TIa3Ma;

32 cMmbicn  (U3MYECKUX BEIUYUH: IYTh, IEPEMEIIEHHUE, CKOPOCTb,
YCKOpEHHEe, Macca, IIOTHOCTh, CUJia, JAaBJICHHE, MMIYJIbC, paboTa, MOIIHOCTD,
KUHETUYECKasl DHEprus, IOTEHIMaIbHAs SHEpPrus, Kod((UIMEHT TOoJIe3HOro
JIEHUCTBUS, MOMEHT CHUJIBI, TIEPUOJ], YACTOTa, aMILTUTY/1a KoJIeOaHUM, JUTMHA BOJIHBI,
BHYTPCHHSISI DHEPTrusi, yAelbHAas TEIJIoTa MmapooOpa3oBaHuWs, yAEJIbHas TEIioTa
TUTABJICHMSI,  yACNbHas  TEIJIOTa  CropaHWs, TeMmIepaTrypa, aOcomroTHas
TEMIEpaTypa, CPedHss] KHUHETUYECKas SHEPIUs YacCTUI] BELIECTBA, KOJIUYECTBO
TEIUIOTHI, YJEJbHAs TEIIOEMKOCTh, BIIAXKHOCTb BO3AYyXa, JJEKTPUYECKUM 3apsj,
CHJla DJJEKTPUYECKOTO TOKA, JJIEKTPUYECKOE HAMNPSIKEHUE, JJIECKTPUYECKOE
COTIPOTHBIICHHE, Pab0Ta W MOIIHOCTH JJICKTPHUYECKOTO TOKA, HAMPSIKEHHOCTH
AJEKTPUYECKOTO TOJIS,, PAa3HOCTh IOTEHIMAJIOB, JJIEKTPOEMKOCTb, JSHEPIrHUs

QJICKTPHUYCCKOI'O II0JIA, SJICKTPOABHIKYIIIAA CHUJIIA,
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33 cmbicn (GUBMYECKUX 3aKOHOB, MPHUHIIMIOB, TOCTYJIATOB: MPUHIUIIBI
CYyHEPIO3UIMH U OTHOCUTEIBHOCTH, 3aKOH [lackais, 3akoH Apxumena, 3aKOHbI
nrHamMuKu Hpr0TOHA, 3aKOH BCEMHPHOTO TATOTEHUSI, 3aKOH COXPAHEHUSI UMITYJIbCa
W MEXaHWYECKOW SHEPIruM, 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX IMpOIECcCax,
3aKOH TEPMOJAWHAMUKH, 3aKOH COXPAHEHUS HJIEKTPUUECKOro 3apsiaa, 3akoH Oma
Il yYacTKa BJIEKTPUYECKOM 1enu, 3akoH Jxoyns — Jlenna, 3axkon ['yka, oc-
HOBHO€ YpPaBHEHHUE KHHETMYECKOM TEOpUM Ta30B, YpaBHEHUE COCTOSHUS
uaeanbHoro rasza, 3akoH Kynona, 3akoH Oma sl MOJHOW UENH; OCHOBHBIC
MOJIOKEHUS HW3ydaeMbIX (PU3MUECKUX TEOpUH M HUX pojib B (HOPMHUPOBAHUU
HAay4YHOT'O MUPOBO33PECHHUS;

B pesynprate ocBoeHus yueOHoro mpenmera OVYIL06 Dusuka
o0ydJaromuiics J0JKEeH

ymemp:

Y1 00BSCHATH U aHATU3UPOBATH POJb U MECTO (GU3HKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHBI MHpa M LEJOCTHOCTh (PU3UYECKOH TEeOpHH,
pa3nuyaTh TPAaHUIBI €e MPUMEHMMOCTH M MECTO B PALY APYTrux (puamdeckux
TEOpHI;

Y2 xapakTepu3oBaTh B3aMMOCBS3b MEXAY (QUIHKOH U JAPYTHUMHU
€CTECTBEHHBIMU HAaYKaAMU;

Y3 xapakTepu3oBaTh CHCTEMHYIO CBSI3b ME¥KIYy OCHOBOINOJAralIINMHU
HAay4YHBIMH MOHSATHUSIMU;

Y4 Brnagerb npuéMaMH TIOCTPOEHUS TEOPETUYECKUX JOKa3aTEIbCTB,
MIPOTHO3UPOBAHMS OCOOCHHOCTEN MPOTEKaHUS (PU3UUECKHUX SIBJICHUN U MPOIIECCOB
Ha OCHOBE IIOJIyYEHHBIX TEOPETHYECKUX BBIBOJOB M  JOKA3aTENIbCTB,
AHAM3UPOBATh TPAHMIIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TIOHMMATh
BceoOmmii  xapaktep  (PyHIAaMEHTadbHBIX 3aKOHOB M  OTPAaHUYCHHOCTH
HCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

Y5 0OBSCHATH yCIIOBUSI MPUMEHEHUS] (PU3UUECKUX MOJENICH MpU pelieHUuu

du3nYecKuX 3ajady, HAXOJUTh aJCKBATHYIO MPEIJIOKEHHOUN 3amade (PU3UYECKYIO
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MOJIeb, pa3pelniath npodieMy Kak Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, Tak U TMpU

IIOMOIIN METOA0B OLICHKH.

Yo pemate S3KCICPHUMCHTAJIBHBIC, KA4YCCTBCHHLIC W KOJIMNMYCCTBCHHBLIC

3aJlauM, HCIIOJb3Yys (1)I/IBI/IIICCKI/IC 3aKOHBI, a4 TaKKXC YPAaBHCHHUA, CBA3LIBAIOIIHUC

(I)I/ISI/I‘IGCKI/IG BCJIIMYMHBI, UCIIOJIB3YsA MCTOAbl MAaTCMATUYCCKOIro MOJACIMPOBAaHMsA, B

TOM YHCJIC MPOCTEUIINE CTATUCTHUYECKUE METOABI JJisi 00paOOTKU pe3ybTaTOB

OKCIICPUMCHTA.

5. COAEP KAHUE YYEBHOI'O MATEPHAJIA

HaumeHoBaHue pa3ae/ioB

H TEM

Coaep:kanue yueOHOro MaTepuasia, NpaKTHYeCKue 3aHATHS,

caMoOCTOSITeTbHASA PA00OTa 00y YAIOIIMXCS

duszuka u MeToALI

HAYYHOI'O MO3HAHUA

®usuka—Hayka O mnpupoxae. Hayunele MeTOnbl NO3HAHUSA
OKpyXaromiero mupa. Ponp skcnepuMeHTa M TEOpUM B IIpoLecce
TO3HAHUS TPUPOJIBI. DKCIEpUMEHT B ¢usnke. MoaennpoBaHue
¢usznyeckux SBIEHUH U mpoueccoB. HayuHble T'HIOTE3BI.
®usnyeckue 3aKOHbl M TEOpUH. ['paHUIBI NPUMEHHMOCTH
¢uznyeckux 3akoHOB. IlpunHumn cootBercTBUs. Ponb U mecto
¢usuku B popMHpPOBAaHUHM COBPEMEHHON HAay4HOW KapTHUHBI MHUpAa,
B IPAaKTHYECKOH JEATEIbHOCTH JIFOJIEH

PA3JEJ 1.
MEXAHUKA

Mexanndyeckoe aBMKEHHE. (OTHOCHTEIBHOCT MEXaHUYECKOTO
newxkeHus. Cucrema otcuéra. Tpaektopusa. Ilepememienue,
CKOPOCTb (CpesiHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTEpHUaIbHOW TOYKH, UX IPOEKLIUU HA OCH CUCTEMBI KOOPIMHAT.
ClioxxeHue nepeMenieHui u cllokKeHue CKopocTeil. PaBHoMepHoe u
PaBHOYCKOpDEHHOE  MNpsIMOJIMHEHHOe  ABWkeHue.  ['paduxu
3aBUCUMOCTH  KOOPDAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U
HepeMeIleHUs] MaTepUualbHOM TOYKHM OT BpemeHu. CBoOonHOE
najzeHue. YcKopeHue cBoOoaHoro mnaaeHus. KpusoimHeiiHoe
JBUKECHHUE. [IBIKEHME MaTepuaJbHOM TOYKH II0 OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJIYJI0 CKOPOCTBIO. YIJIOBasg CKOPOCTD,
auHeWHas  ckopocth. Ilepuox um  dactota  oOpalueHwMs.
LenTpocTpemMuTenbHoe yCKOpeHHE. TeXHHYECKUE yCTpoicTBa U
[IPAKTUYECKOE IIPUMEHEHHE: CIHMAOMETP, ABWKEHHE CHAapsIoB,
LENHbIE M peMEHHbIE mnepenayd. [IpUHIMI OTHOCUTEIBHOCTH
lanunes. Ilepswiii 3akoH HproroHa. MHepnuanbHble CUCTEMBI
orcuéra. Macca Ttena. Cuna. IlpuHnun cynepnosunuu CHIL.
Bropoit 3akoH HproTOHa 1711 MaTepralbHON TOYKU. Tperuii 3aKoH
HeroToHa U1 MarepuanbHBIX TOYEK. 3aKOH BCEMHPHOIO
TaroteHus. Cuna Tsoxectu. [lepBas kocMuueckas ckopocts. Cuna
ynpyrocti. 3akoH ['yka. Bec Tena. Tpenne. Buabl Tpenus(mokos,
cKoJibxkeHus, kadeHus). Cuma TpeHus. Cyxoe tpenue. Cuna
TPEHUs CKOJIbXKEHHUS U cuila TpeHus nokos. Koadpuument tpenus.
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Cuna conpoTuBIIEHUS MPU ABM)KEHUU Tella B )KUIKOCTH WJIU Tase.
[loctynarenpHoe M BpallaTteabHOE JBWKEHHE  aOCOJIIOTHO
TBEPAOTO Tena. MOMEHT CHIIbI OTHOCHUTENIBHO OCH BpAalCHUS.
[Inedo cunbl. YcnoBus paBHOBecHs TBEPAOro Tena. TexHHUeckue
yCTpOiicTBAa M  NIPAKTHUUECKOE IPUMEHEHHUE: TIOIINUIHUKH,
JBUKEHHE HCKYCCTBEHHBIX CIYTHHUKOB. MMIynbc MmaTepuaibHOU
TOYKH (T€Na), CUCTEMbl MAaTEpUAIbHBIX TOYEK. VIMIyIbC CHIIBI U
U3MEHEHHUE UMIIylbca Tejla. 3aKOH COXPAaHEHUs UMITyJbca.
PeaktuBHoe nBwxkenue. PabGora cuiabl. MOIIHOCTH  CHIIBIL.
Kunernueckass »Heprusi MarepuaibHOH TOYKH. Teopema 00
U3MEHEHUU KUHEeTH4YecKoil »sHepruu. [loTeHumanbHas sHeprus.
[ToTennmaneHas 3Heprus ynpyro 1eGopMHUpPOBAHHON IIPYKUHBI.
[ToTennmaneHas 3Heprus Tena BOIU3U MOBEPXHOCTH 3EMJIN.
[ToTeHnnmanpHble ¥ HE MOTEHIMAbHBIE CHIIBL. CBs3b pabOThI

HE MOTEHIMAJIBHBIX CHUJ C H3MEHEHHEM MEeXaHWYEeCKOU
SHEPrUU CHUCTEMBI Tell. 3aKOH COXpPaHEHMs] MEXaHUYEeCKOM
SHEpruu. YIOpyrue W He yIpyrue  CTOJIKHOBEHUS.
TexHnueckne ycTpoHCTBAa M IPAKTUYECKOE IPUMEHEHHUE:
BOJOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET

IIpakTHYeckune 3aHATHSA:
Pemenue tectoB. Pemenue 3amau (kapTouku-3agaHusi). Y CTHBIN
OIpocC

PA3JIEJI 2.
MOJIEKYJIAPHAS
OU3UKA

U TEPMOJUHAMMUMKA

OCHOBHBIE TIOJIOKEHUS MOJCKYIIPHO-KUHETUYECKOW TEOPUH UX
ONBITHOE O00OCHOBaHME. bpoyHoBckoe nBmwxkenue. Juddysus.
XapakTep JIBIWKCHHMS U B3aUMOJCHCTBUS YACTHI[ BEIIECTBA.
Mopnenu CTpoeHHMs Ta30B, JKUIAKOCTEM W TBEPABIX TEI U
00BsICHEHNE CBOMCTB BEIIECTBA HAa OCHOBE ITUX Mozeiie. Macca u
pasmepsl  moJiekyn.  KomwmdectBo — BemectBa.  IlocTostHHas
ABoranpo. TemnoBoe paBHOBecue. Temriepatypa U €€ U3MEpEeHHE.
mkajna Temneparyp Llenbcus. Monens uaeanbHoro raza. OCHOBHOE
ypaBHEHUE MOJICKY/ISIPHO-KHHETHYECKOW TEOPHH HCAIBHOTO Ta3a.
AOcomroTHasE TeMmIeparypa Kak Mepa CpeIHEeH KHHETHYECKOU
SHEPrUU TEIJIOBOrO JBMXKEHHUS uacTull raza. lllkama temmepaTyp
KenbBuna. ['a3oBble  3akoHBL.  YpaBHeHHE  MeH/eneeBa—
Kuanetipona. 3akon [lanpToHa. M3ompoiieccsl B HieaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA. I'paduueckoe
MIPE/ICTABJIICHHE M30IPOIIECCOB: HM30TEpPMa, HM30X0pa, u300apa.
Texnuyeckue ycTpoiicTBa U MPaKTHYECKOE IMPUMEHEHHE:
TEPMOMETD, O6apomertp. TepmoHamMuueckas crucTema.
BuyTpeHHss 3Heprus TepMOIUHAMUYECKONW CHUCTEMBI M CHOCOOBI
e€¢ m3meHeHus. KonudecTBo Temnotrel M paboTa. BHyTpeHHss
SHEPrHsi OJTHOATOMHOIO HJICAIbHOTO ras3a. Bujsl Teronepenauu:
TEIIONPOBOHOCTD, KOHBEKIIHS, U3JIy4EHUE. VnenbHas
TEII0EMKOCTh BCIIICCTBA. KomuectBo TETIOTHI npu
tertonepenave. I[lonstue 00 ammabatHom mpouecce. llepBorit
3aKOH  TepMoJauHaMuku.  lIpuMeHeHnume  mepBoro  3akoHa
TEPMOJMHAMHUKN K H3omporeccaM. [ paduueckas MHTEepHpeTaIus
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paboTel raza. Bropoii 3akoH TepmoauHamuku. HeobOparumocTth
poueccoB B npupoae. TermioBble ManHbl JIpUHIUITBI JEACTBUS
TEIUIOBBIX MammH. [IpeoOpa3oBaHust SHEPrUM B  TEIUIOBBIX
mammHax. KoaddummeHT mone3HOro - NEHCTBUS — TETUIOBOM
mamusbl. Hukin KapHo u ero ko3 duuneHT noiae3Horo 1eicTBUS.
DKOJIOTUYEeCKHE MPOOJIEMBl  TEIJIOPHEPreTUKU. | eXHHYEeCcKHe
yCTpOMCTBa NPAKTUUECKOE NPUMEHEHUE: IBUTaTeIb BHYTPEHHETO
CropaHus, ObITOBOM XOJIOJIUJIbHUK, KOH/IULIUOHED.
[TapooOpazoBanue u koHaeHcauus. lcnapeHue u KHUIIEHHE.
AOcomoTHasT M OTHOCHUTENbHAs  BJIAXHOCTH  BO3J]yXa.
Haceimmennsiit map.  VYaeneHas — Teruiota mapooOpa3oBaHMSL.
3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT JaBieHUs. TBEpIoe Teno.
Kpucrannuueckue u amopdubie Tena. AHU3ZOTPOINUS CBOMCTB
kpuctayuioB. Kuakue xpucramisl. CoBpeMEHHbIE MaTepUalbl.
[InaBnenue wm Kpucraumszanus. YAeiapHas TEIUIOTa IJIaBJICHUS.
CyOmumarusi. YpaBHEHHE TeIJIoBOro OamaHca. TexHudeckue
yCTpOMCTBA M MpPaKTUYECKOE TIPUMEHEHHUE: TUTPOMETP U
TICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOTYYEHHS] COBPEMEHHBIX
MaTepHuajgoB, B TOM YHCJIE€ HAaHOMAaTepUaJOB U HAHOTEXHOJIOTHH.
KonTponphas pabota Nel.

IIpakTHYeckHne 3aHATHSA:
Pemenne tectoB. Pemenue 3amad (KapTOYKU-3a/1aHUs). Y CTHBIN
oTpoc

PA3/IEJI 3.
IJIEKTPOJUHAMUKA

ONekTpu3anusa  Tel.  JJeKTpuueckud  3apsa. JBa  Buma
JJIEKTPUYECKUX  3apsaoB.  [IpoBOAHWKHM,  IUAJIEKTPUKA U
MOJYNPOBOJIHUKNA. 3aKOH COXpPAaHEHHS AJIEKTPUYECKOTO 3apsija.
BzaumoperictBue  3apsanoB.  3akoH — Kymona.  Todeunsrit
SJIEKTPUYECKUN 3apsii. OJeKTpuyeckoe mnoje. HanpsokEéHHocTb
3JIEKTpUYECKOT0 moJisd. [IpuHuun cyneprno3uiuud 3JIeKTPUUYECKUX
nosiel. JInaum HanpsHKEHHOCTH JIeKTprUYecKoro moiist. PaboTa cun
aeKTpocTatudyeckoro nojs. [lorennman. Pa3HocThs moTEeHUIMANIOB.
[IpoBOHUKKM ¥ JUPJEKTPUKA B 3JIEKTPOCTATUYECKOM MOJIE.
Jusnexkrpudeckas MIPOHUIIAEMOCTb. DIIEKTPOEMKOCTb.
Konpnencarop.  DneKTpo€MKOCTh  IJIOCKOIO  KOHJEHcaTopa.
DHeprus 3apsLKEHHOT0 KOHAEHcaTtopa. TexHuyeckue ycTpoiicTBa u
MPAKTUYECKOE  MPUMEHEHUE: AJIEKTPOCKOM,  AJIEKTPOMETP,
JJICKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE DSJIEKTPOIPHOOPOB,
KOHJIGHCATOP, KONMPOBAJIBbHBIA amnmapar, CTPYHHBI IPUHTED.
DNEKTPUYECKUM TOK. YCJIOBHUSl CYIIECTBOBAHUS 3JIEKTPUUYECKOTO
Toka. Mcrounmkum Toka. Cuima Toka. IlocTOSHHBIH  TOK.
Hampsokenne. 3akon Oma miig ydyacTka LENU. OJNEKTPUYECKOE
CONIPOTHUBIICHHUE. VaensHoE COTIPOTUBIICHUE BEIICCTBA.
[locnenoBatenbHoe, MapaieNbHOE, CMEIIAHHOE COEIMHEHHE
npoBoAHMKOB. Pabora snextpuueckoro Ttoka. 3akoH Jxoymsa—
Jlenna. MOIIHOCTD 3JEKTPUYECKOTO TOKA. DIEKTPOABIKYILAS CUila
U BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Oma amis
MOJIHOW (3aMKHYTOM) deKTpudeckoil renu. KopoTkoe 3aMbIkaHHe.
DNEeKTpOHHAs MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH
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CONIPOTHUBIICHUSI METAJJIOB OT Temmeparypbl. CBEpXIPOBOIUMOCTb.
OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.
[MomynpoBognuku. CoOCTBEHHAass M TMPHUMECHas MPOBOAUMOCTD
MOJIYyIIPOBOJHUKOB. CoiicTBa p—n-iepexona.
[TosrynpoBO JHUKOBBIE TTPHOOPBL. DIEKTPHUSCKUN TOK B PacTBOpax
M paciuiaBax »3JCKTPOJIMTOB. JIEKTPOJMTHYECKAS AUCCOIUAIIMSL.
DNEeKTPONu3. DJIEKTPUUYECKUN TOK B Tazax. CamMOCTOSATENbHBIN U
HECAMOCTOSTENbHBIA pa3psia. Momnus. Ilmazma. TexHuueckue
YCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, MCTOYHHMKH TOKAa, DSJIEKTpPOHArpeBaTelIbHbIE TMPUOOPHI,
AJIIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COIMPOTHBIICHHUS,
BaKyyMHBIN JTUO/I, TEPMHUCTOPHI u ($hOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIM MO/, TajlbBaHWKA. [IOCTOSHHBIE MarHWTHI.
B3anmognelictBe TMOCTOSSHHBIX ~MAarHUTOB. MarHuTHoe ToJIe.
Bekrtop marmuTHOM — wHAyKumu. IIpuHmun — cynepnosunuun
MAarHUTHBIX NOJIeH. JINHMM MarHUTHOM MHAYKUMHU. KapTuHa nuHMii
MarHUTHOW WHAYKIIUM TIOJII TOCTOSTHHBIX MAarHUTOB. MarHuTHOE
MoJjie TpPOBOJHMKA C TOKOM. KapTuHa JWMHUN HHIYKIHHA
MarHUTHOTO TIOJIS JJIMHHOTO TPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOJHHMKA, KAaTyIIKH C TOKOM. OmbeIT Opcrena.
B3aunmonelictBre mpoBOJHUKOB ¢ TOkOM. Cuiia AMiiepa, €€ MOTyJb
u Hampasienue. Cwia JlopeHma, €€ MoOaylb W HalpaBJICHHE.
JIBrkeHue 3apsyKeHHON 4acTULIBI B OJHOPOJHOM MAarHUTHOM MOJIE.
Pabota cuner Jlopenma. fIBieHue >I€KTPOMArHUTHOW HWHIYKITHU.
[ToTok BekTOpa MarHUTHOM WMHAYKIMHU. DJEKTPOABMKYIIAs CUia
WHIYKIMU. 3aKOH SJEKTPOMAarHUTHOW wuHAYKIuu PDapajes.
BuxpeBoe nanexkrtpuueckoe 1moJsie.  ODNEKTPOABIKYIIAs  CHJIA
WHIAYKIIUM B IPOBOJHHKE, JBWXKYIIEMCS IOCTYNATEIbHO B
OJHOPOJHOM MarHuTHOM mose. [IpaBuno Jlenna. MHIyKTUBHOCTS.
SIBnenue CaMOMHAYKLIHH. DNeKTpoABMKYyIIas cuia
CaMOMHJIYKIIMU. DHEPrusi MArHUTHOTO IMOJISI KAaTyIUKH C TOKOM.
DJIEKTpOMarHuTHOe  mosie.  TeXHHYeckue  yCTpoMcTBa U
MIPaKTUYECKOE MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMUThI, 3JEKTPOJIBUIATElb, YCKOPUTEIU IIEMEHTAPHBIX
4yacTull, MHAYKIIMOHHAs nieub. KoHTponsHas padota No2

IIpakTH4yeckue 3aHATHS:
Pemenue tectoB. Pemenue 3amau (kapTouku-3agaHusi). Y CTHBIN
ompoc

PA3JIEJI 4.
KOJIEBAHUS
W BOJIHBI

Konebarenbnas cuctema. CBoOOIHBIE MEXaHUUECKUE KOJICOaHUSI.
I'apmonnueckue kosiebanus. Ilepuon, uvacroTa, amMIuUIUTYAa MU
¢daza xoneOanuil. IlpyxuHHBIH MasTHUK. MarteMaTHdecKuit
MasiTHUK. YpaBHEHHE rapMOHUYECKUX KoseOanuil. [IpeBpamienue
SHEPrMHM NpU TapMOHMUYECKUX Koyiebanusx. KonebarenbHblit
KOHTYp. CBOOOJHBIE  DIEKTPOMAarHUTHbIE  KojeOaHHS B
UeaNbHOM  KoJeOaTeIbHOM  KOHTYpe. AHAJIOTHS — MEXIY
MEXaHHUYECKUMH M DJIEKTPOMArHUTHBIMH  KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUsS SHEPTrUU B HACAIBHOM
KosiebarenbHOM  KoHType. [lpencraBieHne o —3aTyXarooUiux
KoJIeOaHUsAX.  BBIHYXKJIEHHBIE  MEXaHHYecKue  KojeOaHMs.
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Pe3onanc. BbIHyXJIE€HHbIE 3JE€KTPOMArHUTHBIE  KOJeOaHUS.
[lepemennbiii  TOk. CHHYCOMAANBHBIM  NEPEMEHHBIH  TOK.
MouiHOCTh MEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U JCHCTBYOIIEE
3HaYeHWE CHUJIBI TOKa MW HampsokeHus. Tpanchopmatop.
[IpousBoacTBO, mepemaya ¥ MOTPeOICHUE AIEKTPHUECKON
SHEPruu.  OKOJOTMYECKHME  PUCKM  IpPU  IPOU3BOJCTBE
3eKTpo3Heprun. KynpTypa HCIOJIB30BaHUSA 3JIEKTPOIHEPTUH B
IIOBCEJTHEBHOM  JKM3HM. Texauueckue yCTpOMCTBA  H
IPAKTUYECKOE NMPUMEHEHHUE: EKTPUUYECKUI 3BOHOK, T€HEpaTop
IIEPEMEHHOTO TOKAa, JIMHUM JJeKTponepenad. MexaHudeckue
BOJIHBI, YycioBUs  pacrnpoctpaHenus. Ilepuon.  CkopocTh
pacnpocTpaHeHus M JUInHa BOJHBL llomepeunble U mpoaosibHbIE
BoJIHBL. MHTepdepenuns u nudpakinus MeXaHUYECKUX BOJIH.
3Byk. CropocTb 3ByKa. ['poMkocTh 3Byka. Beicota ToHa. TemOp
3ByKa OJIEKTPOMAarHUTHbIE BOJHBI.  YCIOBUS  U3JIy4YECHHUS
JJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHrtanus BekTopoB E,
B,v B anektpoMarauTHOM BOaHE. CBOMCTBA 31EKTPOMATHUTHBIX
BOJIH: OTpa)kK€HUE, MpeIOMIIEHUE, MOoJIApu3anus, IUPpaKius,
unTepepenusa. CKOpocTh 3MMEKTpoMarHuTHBIX BosH. [llkana
JNIEKTPOMArHUTHLIX BOJIH. [IpuMeHeHHe 3IeKTPOMAarHUTHBIX
BOJIH B TeXHUKE U ObITY. [IpHHIMIIBI painOCBsI3U U TEIEBUICHHUS.
Paanonokanus. DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKaromieh
cpenpl. TeXHMYECKUE yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE:!
MY3bIKaJIbHbIE WHCTPYMEHTHI, YJAbTPa3BYKOBas IUArHOCTHKAa B
TEXHUKE WM MEIULUHE, pajgap, pPaguONpUEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBU-neur. ['eomerpuueckas omnrTuka.
[IpsMonuHelHOE PacIpOCTpaHEHUE CBETa B OJHOPOJHOM Cpeie.
JIya cBera. TodeuHbli HMCTOYHMK cBeTa. OTpakeHUE CBETA.
3akoHbl OTpaskeHus cBera. [loctpoenue n300pa>keHuit B IIIOCKOM
3epkaie. [Ipenomienne cBeTa. 3aKOHBI IPEJIOMIIEHHUS CBETA.
AOCoJIIOTHBIN TIOKa3arenb mnpenomieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. IlpenenbHbld  yroa  MHOJHOTO  BHYTPEHHETO
otpaxenus. Jucnepcust cBera. CloXHBIM cocTaB 0enoro cpeTa.
[Ber. Cobuparonue U pacceuBaromiie JUH3bL. TOHKas JIHH3A.
@DOKyCHOE PACCTOSIHME M ONTHYECKash CUJIa TOHKOW JIMH3BL
[TocTpoenune wn300paxeHUil B COOMPAIOMIMX U PACCEUBAIOIIUX
muH3ax. dopMyna TOHKOW JIMH3BL YBEIUYEHHE, [aBAeMOeE
muH30U. Ilpenensl NPUMEHMMOCTH TIE€OMETPUYECKOM ONTHKHU.
BonnoBas ontuka. HWHtepdepenuus cera. KorepeHTHble
UCTOYHUKHU. Y CIOBUS HAOIIOAEHUS MAaKCUMYMOB U MUHHUMYMOB B
UHTEepPEPEeHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
UCTOUHMKOB. [ludpakius cBera. JludpakumoHHas pemeéTka.
VYcnoBue HaOMOAEHHUS TJIaBHBIX MaKCUMYMOB TIpH MaJeHUH
MOHOXPOMAaTHYECKOTO CBeTa Ha JU(PPAKIUOHHYIO DELIETKY.
[Honsipusanusa cBera. TexHUuecKnue ycTpoiicTBa U NPAKTHUECKOE
OpUMEHEHHMe: OYKH, JIiyna, (oToanmapar, MPOEKIIMOHHBIN
anmapar, MHKpPOCKOI,  TE€JIECKON  ,BOJIOKOHHAasl  OMNTHKAa,
T(pakIMOHHAs PEIETKA, MOJISIPOULI.

32




IIpakTHYecKkue 3aHATHSA:
Pemienne tecroB. Pemienue 3amad (KapTOUYKU-3a/laHUs). Y CTHBIN
OIpocC

PA3JIEJI 5. OCHOBBI
CHEIIMAJIBHOM
TEOPUU
OTHOCHUTEJBHOCTH

['panuubl NPUMEHMMOCTH KIIACCUYECKOW MeXaHUKHW. llocTynaTel
CIELMAJILHON TEOPUU OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTh MOMYJIS
CKOPOCTM CB€Ta B BaKyyme, IPUHLUI OTHOCHUTEIBHOCTH
OitamreitHa. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMejieHue
BPEMEHM U  COKpallleHWe JUIMHbL. OHEprusi U  HUMILYJIbC
PEIATUBUCTCKOM  YaCTHUIBI. Cesi3b Macchl C DSHeprued H
UMITYJIbCOM PEJSITUBUCTCKON YaCTULIbI. DHEPIHsI TOKOS

I[IpakTnuyeckune 3aHATHS:
Pemenune tectoB. Pemenue 3amau (kapTouku-3agaHusi). Y CTHBIN
ornpoc

PA3JIEJI 6.
KBAHTOBASI
®U3BNKA

®oronsl. Popmyna I[lnanka cBs3u sHepruum (OTOHA C  €ro
yacToTo. OHeprus u umnynbc (oToHa. OTKpbITHE U
uccnenaoBanue Qorordpdexra. Onbitel A.I'. CtonmeroBa. 3aKOHBI
dorordpdexra. VYpaBHenue OWHmTEeHHa a8 QoTodddekra.
«Kpacnas rpanuna» dororddexra. lasnenue csera. Onbitel [1.H.
JleOeneBa.  Xumudeckoe  NIEHCTBHE  CBeTa. | E€XHUUYECKHE
yCTpoOiicTBa W  NpPaKTUYECKOE MpUMEHEHHe: (HOTOIIEMEHT,
dboTomaTymk, coiHE4Has OaTapes, cBeToauoA. Momaens aroma
Tomcona. Ombitel  Pesepdopma mo  paccesHUIO — O-9acTHII.
[Inanerapuas moxens aroma. l[loctynatel bopa. U3nydenune u
norjouieHre (OTOHOB IMPH MEPEeXoJie aroMa C OJHOIO YPOBHS
sHepruu Ha apyroil. Buawl cnektpoB. CHeKTp ypOBHEH SHEpPruu
aToMa BOAOPO/a.

BonHoBsie cBoiicTBa yactuul. Bonuel ne bpoitnsa. KopmyckynspHo-
BOJHOBOM Ayanu3M. CIOHTaHHOE W BBIHYXKJIEHHOE H3Iy4YEHUE.
TexHuueckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE:
CHEKTPaNbHBIM  aHanmu3  (CIEeKTPOCKOM), Ja3ep, KBAHTOBBIN
KOMIIBIOTEp.  OKCIEPUMEHTBI,  JOKa3bIBAIOIIME  CJIOKHOCTh
cTpoenus sapa. OTkpeiTie paguoakTuBHOCTH. OmnbiThl Pesepdopaa
10 OIPEJEIICHUI0 COCTaBa PaJIMOAKTUBHOIO u3nyuyeHus. CBoicTBa
anbda-, 6era-, raMma-u3nydyeHus. BnusHue paainoakTUBHOCTU Ha
KUBble Opranu3mbl. OTKpbITHE TIPOTOHA U HeUTpoHa. HykiioHHas
mozaens sapa [eiizenOepra-MBanenko. 3apsn siapa. MaccoBoe
yucno saapa. Wzotombl.  Anbda-pacnaa.  ONEKTPOHHBIA U
HNO3UTPOHHBIK  Oera-pacmaa. [amMma-  u3nyueHue.  3akoH
paZoOaKkTUBHOIO pacnaza. OHEPrus CBs3M HYKIOHOB B Sjpe.
Snepusie cunbl. Jledekt maccsl siapa. SnepHble peakiuu. Jlenenue
U cuHTe3 sanep. SAnepHbii peaktop. TepMOsIEpHBI CHHTES.
[Tpo6nembl ¥ MEPCHEKTUBBI SIEPHOM SHEPreTUKU. DKOJIOTHUECKHUE
aCIeKThl  SIACPHOM  DHEPreTHKH.  OJIEMEHTApHBIE  YaCTHUIBL.
OTkpbITHE NO3UTPOHA. MeToasl HAOMIOACHUS U PETUCTpPAILlUH
JJIEMEHTapHbIX dYacTull. @DyHAAMEHTAIbHBIE B3aWMOJACHCTBHSL.
EnuncTBO uznueckoi KapTUHBI MUpa. TeXHUYECKUE yCTpoiicTBa
Y IPAaKTHUYECKOE NPUMEHEHHE: I03UMETP, KaMepa BuiibcoHa,
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SAnepHslii peakTop, arToMHasi bomba

I[IpakTHYyeckue 3aHATHS:
Pemenne tecroB. Pemienue 3amad (KapTOUYKU-3a/laHUs). Y CTHBIN
OIpocC

PA3JIEJI 7. CTPOEHHUE
BCEJIEHHOM

Oransl pa3BUTHA acTpoHOMUHU. [IpuKiIazHOE U MUPOBO33PEHUYECKOE
3HaueHue acTpoHoMmuu. Buna 3BE3nHOoro Heba. Co3Bes3nus, spKue
3BE3/bl, IUIAHETHI, UX BUAUMOE JBMKeHue. CoylHeyHasl cucTema.
Connue. ConHeuHas akTUBHOCTh. MctouHuk sHepruu CosHua u
3BE34. 3BE3AbI, UX OCHOBHBIE XapaKTEpUCTUKU. Jluarpamma
«CTIEKTPAJIbHBIA ~ KJIACC ~ —CBETUMOCTB».  3BE3ABI  TJIABHOM
MOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «MAacCa—CBETHUMOCTbY» IS
3BE3/] TJIABHOW IIOCIIEJOBATENbHOCTH. BHYyTpEeHHee CTpOEHHE
3B€31. CoBpeMEHHbIE TMPEACTABICHUS O MPOUCXOKIACHUU U
sBosronnu CoJiHIa U 3BE31. DTamnbl ®KU3HH 3BE31. Muteunbrit [TyTh—
Hama ["anaktuka. [Tonoxxenue u apwxkenune ConHua B ['amakTuke.
Tunel ramaktuk. Pagno ranaktuku M KBazapel. YEpHBIE IBIPHI B
anpax rainaktuk. Bcenennas. Pacmmpenue BceenenHoi. 3akoH
Xab0mna. Paz6eranue ramaktuk. Teopus bombiioro B3pbiBa.
PenukToBoe wm3mydenune. MacmrTabHast CcTpykTypa BceenenHoii.
Mertaranaktuka. Hepeménusie mpo6ieMbl aCTpOHOMHUH
KonTponbshas pabora Ne3

IIpakTnyeckue 3aHATHS:
Pemenne tectoB. Pemenue 3amad (KapTOYKU-3a/1aHUs). Y CTHBIN
OTpocC

Tembl HHIAUBUAYAJIBbHBIX IIPOCKTOB:

1. AcTpoHOMUS HAIIKX JHEH.

© © N o 0o B~ WD

®dusukKa U My3bIKa.

bunonspHbie TpaH3UCTOPHI.
Bcenennas u témHas marepus.

Kunkue KkpucTaibl.

duznyeckrue CBOMCTBAa aTMOCHEPHI.
CBeT — 3JeKTpOMarHuTHas BOJIHA.
CoBpeMeHHasi CIIyTHUKOBAs CBSI3b.

Pa3zButue CpPCACTB CBA3H U PadnO.

10.MousHusS — Ta30BbBIN Pa3psia B MPUPOIHBIX YCIOBHSIX.

11.1Tna3ma — 4eTBEPTOE COCTOSTHUE BEIIECTBA.

12.TTnanetbr COJTHEYHOW CUCTEMBI.

34




6. TEMATUYECKOE INIAHUPOBAHUE 11O YYEBHOMY

MHNPEAMETY
] HaumenoBanue pa3jaesioB u TeM Bcero Jlexkuus IIpakTnyeckue
n/n 3aHATHS
1 ®du3nKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 2
2 MexaHnuka 22 19 3
3 MoutekynsipHasi pU3HKa U 24 18 5
TEPMOITHAMHKA
4 DNeKTpoJuHAMHUKA 31 23 7
5 Konebanus u BOJHBI 10 8 2
6 OcCHOBBHI cieITUATBHON TEOPUHU 3 9 1
OTHOCHTEILHOCTH
7 KBanroBas ¢gusuka 8 7 1
8 Crpoenue Beenennoit 4 3
Bceero 104 82 19

HpI/I peam3aluu COACPKAHUA 06H1€06p330BaT€JII)HOFO y‘l€6HOFO npeamMeTa

OVIL06 ®uzuka B npenenax ocsoenus OIIOIT CITO Ha 6a3e ocHOBHOTO 00IIETO

o0OpaszoBaHus ¢ MoJydeHreM cpeaHero oomero oopazosanus (IITIKPC):

Buna yueOHoi# padoThl

O0BeM B yacax

O0beM 00pa3zoBaTeIbHON IPOrPaAMMBbI 110
Oobs13aTesibHAsE ayAUTOPHAS yyeOHasi HArpy3ka (Bcero) 104
B TOM YHCJIe:
JICKIIUU 82
MPAKTUYECKHUE 3aHATHS 19
KOHTPOJIbHBIE PA0OTHI 3

caMocTosiTeJibHasi padora

Y4eOHBbIM IJIAHOM
He NMPeTyCMOTPEHO

NMPOMeKYTOYHAS aTTecTanus B popMe IK3aMeHA

6

7. YYHEBHO-METOJINYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O

INPEIMETA

7.1. Onucanne MaTepuaAIbHO-TEXHHYECKOH 0a3bl,
ocylIecTBJIeHUs 00pa30BaTe/IbHOIO Ipouecca

HEO00XOoMuMON A
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e HaumeHoBaHue cnenHaIbHbIX OcHaleHHOCTh cnenuaIbHbIX
i MOMeIleHUH ¥ MOMeIleHUH 1151 NOMeleHu i " NOMeleHU | A
CaMOCTOSITEILHOM padoThI CaMOCTOATEIbHOI padoThI
1. |KaGuner ¢puzuku. VYyeOHas ayauTopus 1Jis IPOBEACHUS
Y4EOHBIX 3aHATHI:
1. Hocka yuebHas
2. Jlocka MapkepHas
416200, AcrtpaxaHckasi 007IacTb 3. PaGouee mecTo mpemnoaBaTens
MYHULIMTNAIBHBIN OKpyr EHOTaeBCKui, C. 4. Kommutekt yueOHOI Mebenn Ha 25 Jed.
EnotaeBka,yn. Unuepuna, nom 23a, 52,5 |5. JHoctymn k uHGOPMAIIMOHHO —
KB.M., 2 3Tax, nomenieHue Ne46 TEJIEKOMMYHUKAIMOHHOM ceTn «HTepHeT»
2. |416200, AcTtpaxaHckas o6macte | [lomenienne y1si CaMOCTOATENHLHOM pabOTHI:
MYHUIIMNATBHBIA OKpyr EHoTaeBckuii, c.|1. Kommiekt yueOHoM mebenu Ha 25 yer.
EnotaeBka, yn. Unuepuna, gom 23a, 64,1 | 2. KomruiekT yueOHO-HArSTHBIX TTOCOOUH
KB.M., 2 3Tax, moMmernicaue No51 3. Komnbrorepsr - 8 miT.
4. CranmoHapHbIA MyJIbTUMEIUNHBII
KOMILJIEKT
5. doctyn kK uH(pOpMaIMOHHO-
TEJIEKOMMYHUKAIMOHHOMU ceTn «HTepHeT»

7.2. Pexomenayemas aureparypa (u3 geaepaaibHOro nepevHs)

a) OCHOBHas yueOHasi JuTeparypa:

1. T.C. ®usuka. ConuaibHO-3KOHOMHYECKHH, TYMaHUTAPHBIN TIPOPUIIH:
y4eOHUK TSI 00pa3oBaTEIbLHBIX OpTaHMU3alNH, peaTu3yoInX
oOpa3zoBaTeIbHBIC TPOrPpaMMBbl CpeaHEeTro MpodhecCuOHATBHOTO 00pa3oBaHuUs /
®emenko T.C., AnexceeBa E.B., Illecrakosa JI.A,.- l-e¢ u3n., - Mocksa:
Axanemusi, 2024.- 320 c. — TekcT : HEMOCPEICTBEHHBIMN.

2. ®emenko, T.C. ®usnka. ConuanbHO-I3KOHOMUYECKHUM, TYMaHUTAPHBIN
npodpunu.  IlpakTmkym: ydeOHOe  mocobue  Jiag  00pa3oBaTeIbHBIX
OpTaHM3allMi, peaTu3yIMX o00pa3oBaTeIbHBIE NPOTPpaMMBl  CpPEJTHETO
npodeccuonanpHoro obpazoBanus / demenko T.C., demeHko AnekceeBa
E.B., IllectakoBa JI.A. - 1-e u3n., - MockBa: Akagemus, 2024. - 256 c. — Tekct
: HEITIOCPEICTBEHHBIM.

0) nonoJIHUTeIbHAS Y4eOHasl JuTepaTrypa

1. ®uszuka. 10 kmacc. ba3oBbiii ypoBeHb. YueOHMK - Mskumes ['.41.,

ITerpoBa M. A..
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1. Msxumes, I'.51. ®uzuka. 10-11 knacc. ba3zoBslil u yriay0OieHHBIM YPOBEHb.
Vuebnuk / I'.5l. Mskumes, b.b. byxoeunes, B.M. Uapyrun; mox penakuueit
[MapdentreBoit H.A. - Aknmonepnoe obuiectBo "M3natensctBo "I[Ipocsenienue".
—2025. — 432c. — TekcT: HenoCpPEeACTBEHHBIH.

B) lepeYeHb Y4eOHO-MEeTOANYECKOro o0ecrneyeHus:

1. YyeOHO-MeTOqMYECKHI KOMIUIEKC Mo ydeOHoMy mpeamery OVIL06
dusznka

I') HHTEPHET-PeCcypChl:

1. Enunas xosekiuss 1mu@poOBBIX 00pa3oBaTENbHBIX PECYpCOB. -
URL.: https://web.archive.org/web/20160330173433/http://school-

collection.edu.ru/ — TekcCT : 2JIEKTPOHHBIH.

2. VYyeOHo-meTonuueckas razera «Pu3Mka» : ANEKTPOHHBIA HAy4HbBIN

xypHai. - URL: https://fizlseptember.ru — Tekct : 31eKTPOHHBIIA.

3. [Tpemus no pusuke. Jlaypearst HobGeneBckoit mpemun. Hayka u

TEXHHKA : JICKTPOHHBIN HayuyHbIi )KypHaI. - URL: www.n-t.ru/nl/fz — Tekcr :

BJICKTPOHHBIM.
4. SAnepHas buzuka B HNurtepnere. - URL:
https://web.archive.org/web/20160325122400/http://nuclphys.sinp.msu.ru/index.ht

ml — TekcT : 3JCKTPOHHBIH.

5. TlomroroBka k EI'D mo ¢wusuke. - URL: www.college.ru/fizika —
TeKCT : 3IEKTPOHHBIM.

6. Hayuno-nomymnsipasiii pu3uKo-MaTeMaTndeckuil sxypHan «KBaHT». -

URL: www.kvant.mccme.RuU — TeKCT : 3JIeKTPOHHBIHA.

1. EcrecTBeHHO-HayuHBIN KypHaI i Mosionexu «llyte B Hayky». -

URL: www.yos.ru/natural-sciences/html — TekcT : 371eKTpOHHBIH.

1) 3JIEKTPOHHO-0UOJIMOTEYHbIE CHCTEMBbI:
1. OO6pa3oBarebHO-U31ATEIBCKUI LEHTP «AxanemMusy

http://www.academia-moscow.ru

2.  snexTpoHHas oOpa3oBarenbHas cpena http://moodle.aucu.ru
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8. OCOBEHHOCTH OPTAHU3AIINY OBYYEHUS JUISI
WHBAJIMIOB ¥ JIUI] C OTPAHUYEHHBIMHYA BO3MOKHOCTSAMU
310POBbS

I[HH O6yanOH_II/IXCSI N3 4YHCjla HWHBAJIXWAOB W JIMI C OI'pPaHUYCHHBIMHU
BO3MOXKHOCTAMHK 3J0pOBbsI Ha OCHOBAHHWHW IIMCbMCHHOI'O 3asABJICHUA y‘le6HBII>'1

mpeamer  OVIL0O6  ®duzuka  peanusyerca ¢ yu€ToM  OCOOEHHOCTEH

HCI/IXO(I)I/IBI/I‘IGCKOI‘O pa3BUTHUA, HWHAWBUIAYAJIBHBIX BO3MOXKHOCTEM M COCTOSIHUS

3I0POBBS (Jaee — MHANBUYATbHBIX OCOOCHHOCTEH ).

Q. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA
YUYEBHOI'O ITPEIMETA

Pe3ynbrarel o0yueHus

Kon

IIpoBepsiembie

q)OpMBI 1 MCTOAbI KOHTPOJIA U

(JTMYHOCTHBIC, IPEMETHBIC, | PE3YIbTAT yMeHus U OIIEHKH PE3YJIbTAaTOB O0yYEHUS

MeTanpeaMeTHbIE) OB 3HAHUA Texymmit [IpomexyToun
KOHTPOJIb asi aTTecTalus

JUYHOCMHbLE

JIPS rOoTOBHOCTE U JIP5 31, 32, 33, Pewenue Drzamen

CIIOCOOHOCTH Vi1, V2, V3, V4 | mecmos

00yJaroImXxcst Pewenue 3aoau

PYKOBOJICTBOBATbCSI (kapmouku-

chopMUpOBaHHOM 3a0aHus1)

BHYTPEHHEHN MO3UIMEH Yemuoui onpoc

JINYHOCTH, CUCTEMOM Konmponvhnvie

LIEHHOCTHBIX OpUEHTAIHH, pabombi

MO3UTUBHBIX BHYTPEHHUX

yOexaAeHUM,

COOTBETCTBYIOIIUX

TPaJAULMOHHBIM [[EHHOCTSAM

poccuiickoro oOIIecTBa;

JIP6 pacmipenue JIP6 31, 32, 33, Pewenue Dxzamen

’KU3HEHHOT'O OIbITa U JIP6. 1 V5 V6 mecmoes

OTBITA JIEATEILHOCTH B Pewenue 3a0au

Mpoliecce peaan3aluu (kapmouxu-

OCHOBHBIX HalpaBJICHUI 3a0anus)

BOCIIUTATEIBLHON Yemmuwuii onpoc

JIeATEIILHOCTH, Konmponvhvie

JIP6.1cpopmMHpOBaHHOCTH pabomoi

TPaXXJIaHCKOW TIO3HIIUU
oOyuJaromierocst Kak
AKTHBHOTO U
OTBETCTBEHHOTO YJICHA
poccHiicKoro oOIIecTBa;
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JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OK3amen
YKU3HEHHOTO OIbITa U JIP6.3.1 Vi, V2, Vo mecmoeg

OTIBITA JICATEITHHOCTH B Pewenue 3a0au
IIpoLecce peanu3anuu (kapmouku-
OCHOBHBIX HallpaBJICHUI 3a0anus)
BOCIIUTATEIbHOM Yemuwu onpoc
NESITEIILHOCTH, Koumponvuvie
JIP6.3.1npunstue pabombi
TPAUIIUOHHBIX

00I1eYeIOBEYECKIX

T'YMaHUCTHYCCKHUX H

JEMOKPATHICCKUX

IIEHHOCTEH;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OKr3amen
YKU3HEHHOTO OTIBITa U JIP6.5.1 VI1,V2, V3, V4 | mecmos

OTIBITA JICATEITHHOCTH B Pewenue 3a0au
IpolLecce peanu3anuu (kapmouku-
OCHOBHBIX HalpaBJIEHUH 3a0anus)
BOCIIUTATEIbHOMN Yemuwu onpoc
NESITEITILHOCTH, Koumponshuie
JIP6.5.1 rOTOBHOCTB BECTH pabomul
COBMECTHYIO J€SITeITLHOCTh

B MHTEpECcax rPaKJIaHCKOTO

o01ecTBa, yuacTBOBaTh B

caMOyTpaBJICHUH B

0011e00pa3oBaTEIHHOM

OpraHu3aIumy;

JIP6 pacmmpenue JIP6. 31, 32, 33, Pewenue Drzamen
SKA3HEHHOT'O OIBITA U JIP6.6 V1, V2, V3 V4 | mecmos

OTIbITA JIEATEIHbHOCTHU B Pewenue 3a0au
IpolLecce peann3anuu (kapmouku-
OCHOBHBIX HaIlpaBJICHUI 3a0aHus1)
BOCIIUTATEIbHOM Yemuuwui onpoc
NeSITENbHOCTH, KoumponsHoie
JIP6.6ymeHMe pabomul
B3aMMO/ICHCTBOBATH C

COLIMANIbHBIMU

WHCTUTYTaMH B

COOTBETCTBHUU C UX

GYHKIUSIMH |

HA3HAYCHHUEM;

JIP6 pacmmpenue JIP6, 31, 32, 33, Pewenue Dxzamen
’KU3HEHHOT'O OIbITa U JIP 6.7 V1, V2, V3, V4 | mecmos

OTIBITA JIEATETHbHOCTHU B Pewenue 3a0au
IIpOLIECCE peanu3anuu (kapmouxu-
OCHOBHBIX HalpaBJIEHUI 3a0anus)
BOCIIUTATEIbHON Yemmuwuii onpoc
JeSITeNLHOCTH, Koumponvnvie
JIP6.7 TOTOBHOCTB K pabomsi

T'YMAaHUTApHOU U
BOJIOHTEPCKOM
JESTENbHOCTH;
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JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OK3amen
YKU3HEHHOTO OIbITa U JIP6.8.1 Vi1, V2, V3, V4 | mecmoe

OTIBITA JICATEITHHOCTH B Pewenue 3a0au
IIPOLIECCE peannu3aluu (kapmouku-
OCHOBHBIX HallpaBJICHUI 3a0anus)
BOCIIUTATEIbHOM Yemuwu onpoc
NESITEIILHOCTH, Koumponvuvie
JIP6.8.1chopmupoBaHHOCT pabomoi

b POCCHUICKOMN

rpaXk JaHCKOM

UJCHTHYHOCTH,

MaTPUOTU3MA;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OKr3amen
YKU3HEHHOTO OTIBITa U JIP6.9.1 VI, V2, V5, V6 | mecmos

OTIBITA JICATEITHHOCTH B Pewenue 3a0au
IpolLecce peanu3anuu (kapmouku-
OCHOBHBIX HalpaBJIEHUH 3a0anus)
BOCIIUTATEIbHOMN Yemuwu onpoc
NESITEITILHOCTH, Koumponshuie
JIP6.9.111eHHOCTHOEOTHOIIIE pabomul
HUEKTOCY/IapCTBCHHBIMCHMB

0J1aM, TIOCTHKCHUSM

POCCHICKHUX YYEHBIX B

obnactu HU3UKH U

TEXHHUKE;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Drzamen
SKA3HEHHOT'O OIBITA U JIP6.12 V1, V2, V3 V4 | mecmos

OTIbITA JIEATEIHHOCTH B Pewenue 3aoau
IpolLecce peann3anuu (kapmouku-
OCHOBHBIX HaIpaBJICHUI 3a0aHus1)
BOCIIUTATEIbHOM Yemuuwui onpoc
NeSITENIbHOCTH, Koumponshuie
JIP6.12chopMHUpOBaHHOCTH pabomul
HPaBCTBEHHOI'O CO3HAHMUS,

STHYECKOTO MOBEICHNUS;

JIP6 pacmipenue JIP6 31, 32, 33, Pewenue Dxzamen
’KU3HEHHOT'O OIbITa U JIP6.13.1 V1, V2, V3, V4 | mecmos

OTIbITA JIEATETHHOCTHU B Pewenue 3a0au
MpoLIecCce peanu3aluu (kapmouxu-
OCHOBHBIX HaIlpaBJICHUI 3a0aHus1)
BOCIIUTATEIBLHON Yemmuwuii onpoc
JIeATEIILHOCTH, Konmponvhvie
JIP6.13.1 cnocoOHOCTh pabomoi
OIICHUBATH CUTYAIUIO U

MIPUHUMATh OCO3HAHHBIE

pElIeHUs, OpPUEHTUPYSICH HA

MOpaJbHO-HPaBCTBEHHBIC

HOPMBI B IEHHOCTH, B TOM

quclie B AeSITeTbHOCTU

YUYEHOT0;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue IK3amen
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YKU3HEHHOTO OIbITa U JIP6.14 Vi, V2,4 mecmoeg

OTIBITA JICATEILHOCTH B Pewenue 3a0au
IIpoLecce peanu3anuu (kapmouku-
OCHOBHBIX HallpaBJIEHUI 3a0anus)
BOCIIUTATEIIbHOMU Yemmuwiii onpoc
NEeSTETHLHOCTH, Koumponvuvie
JIP6.14 oco3HaHue pabomul
JIMYHOT'O BKJIAJA B

IIOCTPOCHHUE YCTOUYHBOTO

Oyaymero;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OKx3amen
YKU3HEHHOTO OTIBITa U JIP6.16.1 | V1, V2, V3, V4 | mecmos

OTIBITA JIEATEITHLHOCTH B Pewenue 3a0au
MpoLecce peanu3auu (kapmouku-
OCHOBHBIX HalpaBJIEHUH 3a0anus)
BOCIUTATEIBHOMN Yemuwu onpoc
NEeSITETHHOCTH, Koumponbhuie
JIP6.16.1>cTeTnveckoe pabomul
OTHOIICHHUE K MUY,

BKJTFOYAs ICTETUKY

Hay49HOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOM

HayKH;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Drzamen
SKA3HEHHOT'O OIBITA U JIP6.25.1 V1, V2, V3 V4 | mecmos

OIbITA AESITEIILHOCTH B A% Pewenue 3adau
IpolLecce peann3anuu (kapmouku-
OCHOBHBIX HaIlpaBJICHUIN 3a0aHus1)
BOCIUTATEIbHOMN Yemuwu onpoc
NeSITEeNIbHOCTH, Koumponshuie
JIP6.25.1unTtepec k pabomul
pa3an4HbIM chepam

npodeccruoHaIbHON

NesITeIbHOCTH, TOM YHUCJIE

CBSI3aHHBIM C (PU3UKOH U

TEXHUKOU, YMEHHUE

COBEpIIaTh OCO3HAHHBIN

BBIOOD Oymymieit

npodeccuu u

pealin30BbIBATh

cOOCTBEHHBIE KU3HEHHbBIC

TUTaHbL;

JIP6 pacmnpenue JIP6 31, 32, 33, Pewenue Ix3amen
’KU3HEHHOT'O OIbITa U JIP6.26.1 V1, V2, V3, V4 | mecmos

OTIBITA JIEATETHHOCTHU B Pewenue 3a0au
IIpOLIECCE peanu3auuu (kapmouxu-
OCHOBHBIX HalpaBJIEHUI 3a0anus)
BOCITUTATEILHOM Yemuwuii onpoc
NEeSTENbHOCTH, Koumponvnvie
JIP6.26.1 TOTOBHOCTD U pabomsi

CIIOCOOHOCTD K
00pa30BaHUIO U
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camMo00pa30BaHUIO B
oOnacti pU3UKHU HA
MPOTSKEHUU BCEH )KU3HU;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OK3amen
YKU3HEHHOTO OTIBITa U JIP6.27.1 | V1, V2, V3, V4 | mecmos

OIIbITa ACSATEILHOCTH B Vo6 Pewenue 3a0au
IpoLecce peanu3anuu (kapmouku-
OCHOBHBIX HalpaBJIEHUI 3a0anus)
BOCIIUTATEIbHOM Yemuwu onpoc
NEeSTETHLHOCTH, Koumponvuwie
JIP6.27.1chopmupoBaHHOC pabomoi

Th 3KOJIOTUYECKON

KYyJIbTYpbI, OCO3HaHUE

rJ100abHOTO XapakTepa

9KOJIOTMUECKUX MPOOIIeEM;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OKx3amen
YKU3HEHHOTO OTIBITa U JIP6.28 Vi, V2, Vo mecmoeg

OTIBITA JICATEITHLHOCTH B Pewenue 3a0au
IpolLecce peann3anuu (kapmouku-
OCHOBHBIX HalpaBJIEHUH 3a0anus)
BOCIUTATEIbHOMN Yemuwu onpoc
NEeSITETHHOCTH, Koumponshuie
JIP6.28m1annpoBanne u pabombi
OCYILECTBJIIEHUE JICUCTBUI B

OKpYKarollen cpeie Ha

OCHOBE 3HaHUA lieJel

YCTOWYHBOTO Pa3BUTHUS

4eJI0BEYECTBA;

JIP6 pacmpenue JIP6 31, 32, 33, Pewenue Drzamen
SKA3HEHHOT'O OIBITA U JIP31.1 V1, V2, V3, V4 | mecmos

OTIbITA JIEATEIHLHOCTHU B Pewenue 3a0au
IpolLecce peann3anuu (kapmouxu-
OCHOBHBIX HaIlpaBJICHUI 3a0aHus1)
BOCIIUTATEIbHOM Yemuowui onpoc
NeSITENbHOCTH, KoumponsHoie
JIP6.31.1 pacmmpenue pabomol

OTIbITA JIEATETHbHOCTU

3KOJIOTUYECKOU

HAIMpPaBJICEHHOCTH HA OCHOBE

HMMEIOILIUXCS 3HAHUH 110

¢busuke;

JIP6 pacmnpenue JIP6 31, 32, 33, Pewenue Ix3amen
’KU3HEHHOT'O OIbITa U JIP6.32.1 V5 V6 mecmoe

OTIBITA JIEATETHbHOCTHU B Pewenue 3a0au
Mpoliecce peaanu3auu (kapmouxu-
OCHOBHBIX HalpaBJIEHUI 3a0anus)
BOCITUTATEILHOM Yemuwuii onpoc
JeSITeNLHOCTH, Koumponvnvie
JIP6.32.1 pabomsi
chOpMUPOBAHHOCTh

MHPOBO33PEHMS,
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COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHs (pruznyuecKon

HayKH;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OK3amen
YKU3HEHHOTO OTIbITA U JIP6.6.34. | VI, V2, V6 mecmos
OTIBITA JIEATEILHOCTH B 1 Pewenue 3a0au
IpoLecce peanu3anuu (kapmouku-
OCHOBHBIX HaIlpaBJIEHUI 3a0anus)
BOCIIUTATEIBbHOM Yemuwu onpoc
JESITEITLHOCTH, Koumponvuvie
JIP6.34.1 oco3Hanue pabomul
LIEHHOCTU HAay4YHOU
NEeSITETbHOCTH, TOTOBHOCTh
B MPOIECCE U3YUCHHS
(U3HUKHN OCYLIECTBIISATh
MIPOCKTHYIO U
HCCTIEI0BATEIIbCKYIO
JESITEITbHOCTh
WHIUBUAYATEHO U B
rpyIIIe.
Memanpeomemnuie
MP1 ocBoeHHEIE MP ] 31, 32, 33, Pewenue Drzamen
00yJaroIUMucs VVII3, V1, V2, V3 V4 | mecmos
MEXIPEAMETHBIE TOHATHS YVIII6, V5, Vo Pewenue 3adau
Y yHUBepcaJibHbIe yueOubie | YVYII7.1, (kapmouku-
neiictBus (perymstuBneie, | YVYII/14, 3a0aHus1)
MO3HAaBaTEJbHBIE, YVIIIAL7. Yemuwui onpoc
KOMMYHUKATHUBHEIC); 1, Konmponvhuie
YVIIA3, YVYIII6, YVITI28, pabombi
YVIIA7.1, YVII14, YKI5,
YVIIA17.1, YYIIA2S, YK/I6,
YKA5, YKI6, YKI9, YK9,
YPJ14, YPAS, YPI7.1, YP/i4,
YP10, YP/14, YPI17, YPIS,
YP/18 YPO7.1,

YP10,

YP/114,

YPN17,

YP/I18
MP2 criocoOHOCTE UX MP2 31, 32, 33, Pewenue Dxzamen
HCTIOJIb30BAHUA B VVIIIL, VI, V2, V3, V4 | mecmos
MMO3HABATEIHLHOUN U YVIIJ4.1, | V5, V6 Pewenue 3a0au
COLIMAIbHOM ITPAKTHKE, YVIIIS, (kapmouxu-
TOTOBHOCTb K YVII26, 3a0anus)
CaMOCTOSITEIIbBHOMY YVIIIA13, Yemmuwuii onpoc
IJIAHUPOBAHUIO U YVIII27, Koumponvnvie
ocyiecTBieHuto yueonorr | YVYIIJ120, pabomsi
JIeSITETbHOCTH, VVII21.
OpraHu3aIuy yueOHOTo 1,
COTPYJAHUYECTBA C YVII/124,
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eIarorn4YeCKuMu VK13,
pabOTHHUKAMU U YK/8,
CBepCTHUKaMHU, K ydactuto | YKII10,
B IIOCTPOCHUH YP/2.1,
WHJIMBUIyJIbHOU YP]I3,
00pa3oBaTeIILHOM YPIS,
TPAeKTOPUH; YPA11,
YVIIIL, YYIIO4.1, YPA15,
YVIIAS, YVYII26, YP19,
YVII13, YVII27, OKo04
YVIT[I20, YVIIJ21.1,
YVITJ24, YK13, VK8,
YKA10, YP/12.1, YP/I3,
YPAS, YPI11, YP/I15,
YPII19
OK04
MP3 osnanenue HaBbikamu | MP 3 31, 32, 33, Pewenue Ix3amen
y4eOHO- VVIIIS, V1, V2, V3, V4 | mecmos
HMCCIIEIOBATENHECKOM, VYVIII9.1, | V5, V6 Pewenue 3aoau
MPOEKTHOM U COIMAIbHOM YVII12, (kapmouku-
JEeITEILHOCTH; VVIIJ18, 3a0aHus)
VYVIIAS, YVIII9.1, YVII19, Yemuwu onpoc
YVIII12, YVII18, YVII23. Konmponvhnvie
VYVIIJI19, YVII[23.1, 1, pabomul
YKA2.1, YKI7, YKI12 YK2.1,
YP9, VP12, YP/I13, YKA7,
YPLI16 YKI12
OKo04 YPN9,

YP/12,

YP13,

YPNI16

OK04

npeomMemHoix.

IIP1 copmMupoBaHHOCTH 1IP 1 31, 32, 33, Yemuoui onpoc | Oxzamen
MPEJICTaBJICHUN O POJIU U YVIII(E V1, V2, V3 V4 | Pewwenue
MecTe GU3UKH U HID)2, V5, Vo mecmos
aCTPOHOMHH B YVIIA(E Konmponvhuie
COBPEMEHHOU HayuYHOU HIT)7, pabomol
KapTUHE MHPA, O YVIIA(E
cucremoo6pasyromeii ponu | HIT)12,
(bM3UKH B pa3BUTUHU YP(EHII
€CTECTBEHHBIX HaYK, )1

TEXHUKHU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJE
POCCUICKHX U 3apyOeKHBIX
YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKU;
MOHUMaHHUe (PU3NIECKON
CYIIHOCTH HaOJI01aeMBbIX
SBJICHUI MUKPOMUDA,
MaKpOMHUpPa U METaMHpa;
ITOHUMAaHUE POJIU
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aCTPOHOMHUH B
MPAKTUYECKOUN
JEeSITEIbHOCTH YEJIOBEKA U
JAJIbHEHMIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH,
poyii GU3HKH B
(bopMupoBaHHU KPYTro30pa
1 GYHKIIMOHATHHOM
IPaMOTHOCTH Y€JIOBEKa JUIs
pelIeHUs TPaKTUYECKUX
3azay;

YVYIIA(EHIT)2,

YVYIA(EHIT)7,

YVYIA(EHIT)12,

YPJI(EHIT)1

P2 ¢popMupoBaHHOCTH 1IP 2 31, 32, 33, Yemuwuii onpoc | Ox3amen
YMEHHH pacno3HaBaTh YVIII(E | VI, V2, V3, V4 | Pewenue
(bu3UYecKue SIBICHUS HIT)8, V5, V6 mecmoe
(mpo1iecchbl) U OOBACHATH YVIII(E Koumponvhvie
UX Ha OCHOBE M3YYEHHBIX HIT)15, pabombi
3aKOHOB: PAaBHOMEPHOE U YKI(EH

PaBHOYCKOPEHHOE )2,

npsiMmoiiuHeitHoe aAmxkenue, | YPJ(EHII

cBO0OIHOE TAZIEHHUE TEL, )2

JBYKEHUE TTO0 OKPYKHOCTH,
WHEPIIUS, B3aUMOJICHCTBUE
Tel, KojiebaTenbHOe
JBWKEHUE, PE30HAHC,
BOJIHOBOE JIBHYKCHHE;
muhdy3us, OpoyHOBCKOE
JIBYDKEHUE, CTPOCHUE
KHUJIKOCTEH U TBEPJBIX TEJ,
M3MeHeHHe 00beMa Tell IPU
HarpeBaHuu (OXJIKICHUH),
TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHJICHCaIus,
TUTaBJICHHE,
KpHUCTaJTU3aIusl, KUIICHUE,
BJIQKHOCTB BO3J/1yXa, CBS3b
CpeHeH KUHETUYECKOM
SHEPTUHU TEILIOBOTO
JIBUKEHHS MOJIEKYJI C
abCcoMIOTHOM
TEeMIIepaTypoi, MOBLIIIEHNE
JIABJICHUS Ta3a TIPU ero
HarpeBaHUU B 3aKPHITOM
cocyjie, CBSA3b MEXKIY
napaMeTpamMu COCTOSTHHSI
ra3a B U30MpoIleccax;
AIIEKTpU3ALUS TEN,
B3aMMO/ICHCTBUE 3apSJIOB,
HarpeBaHue MPOBOJIHUKA C
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TOKOM, B3aIMOJICHCTBHE
MarHuToB,
JIEKTPOMAarHUTHas
WHAYKLUS, JEHCTBUE
MarHUTHOTO TOJIS Ha
IIPOBOJHUK C TOKOM U
JBYKYIIAKCS 3apsii,
AJIEKTPOMAarHUTHBIE
KOJIEOAHUS U BOJIHEI,
IPSIMOJIMHENHOE
pacIpoCTpaHEHHE CBETA,
OTpaKEHHUE, IPEIIOMIICHUE,
uHTEpPepeHIus,
TU(PPaKIMs U MOJSIpU3alus
CBeTa, IUCIEPCHUs CBETA;
(boTORNEKTPUYECKHI

s dexT, cBeTOBOE
JlaBJIEHNUE, BOBHUKHOBEHHUE
JIMHEWYATOro CIEKTpa
aToma BOJIOPO/a,
€CTECTBEHHAs U

HCKYCCTBEHHAs

PaMOaKTUBHOCTE;

YVIIIA(EHII)S,

YVII(EHII)15,

YKA(EHID)2, YPJ(EHII)2

IIP3Bnanenue IIP 3 31, 32, 33, Yemuoui onpoc | Oxzamen
OCHOBOIIOJIAraloNUMU YVYIIIA(E V1, V2 V3, V4 | Pewwenue
¢dbuznvyeckumu nmoustusmu u | HIT)2, mecmos
BEJIMYMHAMH, YVIIIA(E Konmponvhsie
XapaKTePHU3YIOITUMU HIT)9, pabomul
(hU3UYECKHE TTPOIIECChI YVIIIA(E

(CBSI3aHHBIMH C HID11

MEXaHUYCCKUM
JABUXKCHUCM,
BSaHMOﬂCﬁCTBHeM TCII,
MCXaHUYCCKUMHU
KOJIeO0aHUsAMU U BOJIHAMH,
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BCIICCTBA,
TCILIOBBIMH IIPOLICCCAMHU,
QJICKTPUYICCKHUM U
MAariMTHBIM IIOJISIMH,
QJICKTPUYICCKHUM TOKOM,
QJICKTPOMATrHUTHBIMUA
KOJICOAHHUSIMH H BOJIHAMH,
OINITUYCCKHUMU ABJICHUAMMU
KBAaHTOBBIMHU SBJICHUSAMU,
CTPOCHUECM aTOMa U
ATOMHOTO sA1pa,
pa,Z[I/IOElKTI/IBHOCTBIO);
BJIaJICHHUC
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OCHOBOIIOJIATaFOIIMH
ACTPOHOMUYECKUMHU
IIOHSATHSMH,
IIO3BOJISIONIUMH
XapaKTEepU30BaAThH
MIPOIIECCHI, TPOUCXOISIIHE
Ha 3Be3J1aX, B 3BE3IHBIX
CHCTEMaX, B
MEXTAUTAKTUYECKOH CPEIE;
IIBIJKEHHE HEOECHBIX TEJI,
SBOJIIOLUIO 3BE3] U

Bcemennoii;

YVYIIA(EHIT)2,

YVYIIA(EHIT)9,

YVIIA(EHIN11

ITP4Bnanenue 1IP 4 31, 32, 33, Pewenue OK3amen
3aKOHOMEPHOCTSIMH, YVIIIE | V5 V6 mecmos
3aKOHAMHU U TEOPUSIMHU HIN17, Pewenue 3aoau
(3aKOH BCEMHUPHOTO YPI(EHII (kapmouku-
tarorenus, I, 1T u 111 )4 3a0anus)
3akoHbl HbI0TOHA, 3aKOH Yemuwu onpoc
COXpaHEHUsI MEXaHUYECKOU Koumponvhuie
SHEPTHH, 3aKOH pabomoi

COXpaHEHUs UMITYJIbCa,
MPUHITAIT CYTIEPIO3ULIUN
CHJI, IPUHLIUIT
PaBHONIPaBHOCTH
WHEPIHATbHBIX CUCTEM
OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO
CTPOEHUS BEIIECTBA,
ra3oBbIE 3aKOHBI, EPBBII
3aKOH TE€PMOIMHAMUKHU;
3aKOH COXpaHEHUsI
AJIEKTPUYECKOTO 3aps/ia,
3akoH KynoHa, 3akon Oma
JUISl ydacTKa LEMHU, 3aKOH
OMa 1 MOTHOM
AIIEKTPUUYECKON 1IETIH,
3akoH /[xoyis - Jlenna,
3aKOH 3JIEKTPOMarHUTHOM
WHJYKIUH, 3aKOH
COXpaHEHUs SHEPTHH,
3aKOH MPSIMOJIMHEWHOTO
pacnpoCTpaHEeHHUs CBETA,
3aKOH OTPaXXE€HU CBETA,
3aKOH IPEIOMJIEHUS CBETA;
3aKOH COXpaHEHUS
SHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCa,
3aKOH COXpaHEHUS
AJIEKTPUUECKOTO 3apsiJa,
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3aKOH COXpPaHEHMsI
MacCOBOI'0 YHUCIIA,
nocrynaTtel bopa, 3aKkoH
PaZvoaKTUBHOTO paclaja);
YBEPEHHOE HCII0JIb30BaHUE
3aKOHOB U
3aKOHOMEPHOCTEH IIPU
aHanmm3e PU3NIECKUX
SIBJICHUH U IIPOLIECCOB;

YVIIJI(EHIT)17,

YPJI(EHIT)4

IIPSymeHue yuuThiBaTh 1IP 5 31, 32, 33, Yemuvouii onpoc | Ox3amen
I'PaHULbI TPUMEHEHUSI YVIIIE | VI, V2, V5 V6 | Pewenue
M3YYEHHBIX (PU3HUECKUX HID)7, mecmos
MO/JIENIEH: MaTepraIbHast YVIII(E Konmponvnvie
TOYKa, UHEpIHAJIbHAS HID)12 pabombi
CUCTEMA OTCYETA, YKIA(EH

HIealbHBIN I'a3; MOJCIU 103

CTPOEHUS r'a30B, YPI(EHII

KHUJIKOCTEH U TBEPABIX Ted, | )5

TOYEYHBIN AIEKTPUIECKUI

3aps, siepHasi MOJelb

aToMa, HyKJIOHHAsI MOJIEITb

aTOMHOTO si/ipa Ipu

perieHnn GU3NIECKUX

3azay;

YVIIIA(EHIT)7,

YVIIJ(EHIT)12

YKI(EHID)3

YPJI(EHII)S

IIP6Bnancuue ocuoBHeIMU | [IP6 31, 32, 33, Pewenue Drzamen
METOJ/IaMHU HAy4YHOT'O YVYIIIA(E V1, V2, V5 V6 | mecmos
Mo3HaHwus, ucnojb3yembiMu | HIT)S, Pewenue 3aoau
B (M3HKE: IPOBOIUTH YVIII(E (kapmouku-
MPSIMBIE U KOCBEHHBIE HIT)9, 3a0aHus1)
n3MepeHus: GU3NYeCKuX YKIA(EH Yemmuwiii onpoc
BEJIMYWH, BEIOUpast )2 Konmponvhuie
ONTHUMAJTBHBINA CITOCO0 pabomol

U3MEPEHHSI M UCTIOJB3YS
U3BECTHBIC METO/IbI OLICHKU
HOTrPELIHOCTEH H3MEPEeHUil,
MPOBOANTH UCCIIEIOBAHUE
3aBUCHMOCTEH (prU3NIecKuX
BEJINYHH C
UCTIOJIb30BAHUEM MPSMBIX
U3MEpPEHHH, OOBSICHATD
MIOJTy9eHHBIEC PE3YJIbTATHI,
UCTIONB3Ys (PH3HUECKHE
TEOPHH, 3aKOHBI U TIOHSTHS,
U JIeNIaTh BBIBOJIBI;
coOuoIaTh MpaBuia
0€30I1aCHOTO TPyAa pU
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MPOBEJICHUH UCCIIECIO0BAHMI
B paMKax yueOHOTo
HKCTIIEPUMEHTA U YueOHO-
HCCIIEN0BATEIbCKON
JESITEIBHOCTH C
HCII0JIb30BAHUEM
U(PPOBBIX H3MEPUTEIHHBIX
YCTPOWCTB U
12a00paTOPHOTO
000py/IOBaHNUS;
c(hOpMHUPOBAHHOCTh
MPEJICTaBICHUI O METOJaX
MOJIy4YEHUS] HAyIHbIX
ACTPOHOMHYECKUX 3HAHUM;
YVIII(EHII)S,
YVIII(EHII)9,
YKI(EHIT)2

IP7chopmupoBaHHOCTH
YMEHHMS peliaTh pacueTHbIC
3aJa49¥ ¢ IBHO 3aJJaHHOI
(hM3UIECKO MOJIETIBIO,
UCIOJIBb3YS GU3NYECKUE
3aKOHBI ¥ IPUHITUTIBL; Ha
OCHOBE aHAJIN3a YCIOBUS
3a/1a4u BHIOMPATH
(hMBUIECKYIO MOJICITD,
BBIJICISITH (PU3UYECKUE
BEJIMYUHBI ¥ (POPMYIIHI,
HEO0OXOIUMBIE IS €€
perieHus1, TPOBOIUTh
pacyeTsl U OIEHUBATH
peaTbHOCTh TOJY4YEHHOTO
3Ha4YCHHS (PU3UIECKOM
BEJIMYUHBI; peIaTh
KayeCTBEHHEIE 3a]a4H,
BBICTpauBast JOTHYECKH
HEMPOTUBOPEUUBYIO
LEMOYKY PacCyKICHUI ¢
OTIOpO¥ HA U3yYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U
(bu3uvecKue SABICHUS,
YVYIIA(EHII)2,
YVYIIA(EHIDI1,

YK (EHIT)2
YVYIIA(EHIN17,
YPJI(EHIT)2

1IP7
VVYTI(E
HIT)2,
VVII(E
HID11,
VKJI(EH
)2
VYIIJI(E
HID)17,
YPJI(EHII
)2

31, 32, 33,
VI1,V2, V3, V4

Yemuwu onpoc
Pewenue
mecmoe
Konmponvnvie
pabomul

Dxzamen

ITP8cdopmupoBaHHOCTH
YMEHHUS IPUMEHSATh
MIOJIyYEHHBIE 3HAHMSI IS
0OBSICHEHUS YCIOBHI
NpOTeKaHUs (PU3NIECKUX
SIBJICHUN B IPUPOJIE U VIS

1IP8
VYIIJI(E
HIT)2,
VYIIJI(E
HIT)12,
VKJ(EH

31, 32, 33,
VI1,V2, V5, V6

Pewenue
mecmoe
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

Drzamen
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MPUHSATHS MPAKTUICCKUX
pELIECHUI B OBCEAHEBHOM
KU3HU 711 00ecTieueHus
0€30MaCHOCTH TIPU
oOpaieHnu ¢ OBITOBBIMH
npubopamu u
TEXHHUYECKUMHU
YCTPOMCTBaMHU, COXPAHEHUS
3I0POBBS U COOJIOICHUS
HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAOUIEH
cpele; TOHUMaHue
HEO00XO0TUMOCTH
MIPUMEHCHHSI TOCTHKCHUM
(U3HUKY ¥ TEXHOJIOTHH JIIs
paIMoHaIHLHOTO
MIPUPO/IOTIOJIE30BAHNS;
YVIIJI(EHIT)2,
YVIIJI(EHIT)12,
YKJI(EHIT)3

I1)3

Konmponvhnvie
pabomul

IMPYchopmupoBaHHOCTH
cOOCTBEHHOM MO3UIUU 110
OTHOIICHHIO K PU3NYECKOM
nH(pOpMaIUH, TOTyIaeMOM
13 pa3HbIX UICTOYHHKOB,
YMEHHUH HCMOJb30BATh
M(pOoBbIE TEXHOJIOTUU IS
MOUCKA,
CTPYKTYpUPOBAHHSI,
UHTEPIPETALNH U
Mpe/ICTaBJIeHHs y4eOHOH U
HAy4YHO-TIOMYJISIPHOMN
nH(popMaLnun; pa3BUTHE
YMEHHI KPUTUYECKOTO
aHaJIu3a Moy4aeMoi
nHpopMaIuu;
YKI(EHII)2,
YPJI(EHIT)3,YPJI(EHIT)5

11P9
VKJI(EH
2,
YPJI(EHII
)3,YPJI(E
HID)5

31, 32, 33,
V35, V6

Yemuwu onpoc
Pewenue
mecmoe
Konmponvhnvie
pabomul

Dxzamen

IIP10 oBaagenue
YMEHUSIMH paboTaTh B
TPYIINE C BBHITIOJHEHUEM
Pa3IMYHBIX COIMATBHBIX
poJieH, TIIaHuPOBaTh
paloTy rpymisl,
paroHaIbHO
pacnpenensirb
JESATENBHOCTD B
HECTaHJAPTHBIX CUTYAIIUAX,
aJICKBaTHO OIICHUBATH
BKJIQJT K&XKJIOTO M3
YYaCTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMon

1IP10
YPJI(EHII
)5,
VKJ(EH
)3,
VKJ(EH
)2

31, 32, 33,
VI1,V2, V3, V4

Pewenue
mecmog
Pewenue 3aoau
(kapmouxu-
3a0aHus1)
Yemmuwuii onpoc
Konmponvhuie
pabomuwl

Drzamen
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POOIEeMBI;
YPJI(EHIT)5, YKJI(EHIT)3,

YKJ(EHII)2

[IP11oBnagenue 1IP11 31, 32, 33, Yemmuwiii onpoc | Oxzamen
(copMUPOBAHHOCTH YVYI(E | VI, V2, V5 V6 | Pewenue
IIpe/ICTaBICHUN) HID11, mecmoeg
IIpaBHJIAMH 3aIIUCU YKIA(EH Konmponvhuie
¢busnueckux Gopmyn 113 pabombi
penbedHO-TOueTHOH

cucreMbl 0003HaueHwmi JI.

Bpaiins (muist crensix u

c1a00BHUAAIIINX

00yJaroIINXCs).

YYIAEHII)11,

YKJI(EHIT)3

IIP12oBnanerbymenuemae | I1P12 31, 32, 33, Pewenue OK3amen
MOHCTPUPOBATh HA YVIIIE | V5 V6 mecmos
pUMepax poJib U MECTO HID)7, Pewenue 3aoau
¢bu3uKM B pOpMUPOBAHUU YVIII(E (kapmouku-
COBPEMEHHOI Hay4yHOU HID)12 3a0anus)
KapTUHBI Mupa, B pazsutun | YKJ(EH Yemmuwiii onpoc
COBPEMEHHOUN TEXHUKH U 113, Koumponvhuie
TEXHOJIOTUH, B YP(EHII pabomul
MPAKTUYECKOM )5

JeATeNbHOCTH

JIIO/IE€H ; yUUTBIBATh TPAHULIBI

MIPUMEHEHMSI U3YYEHHBIX

(hbMBUYECKUX MOJIETICH:

MaTepHualibHas TOYKa,

HHepLUaJIbHAs CUCTEMA

0Tc4€Ta, aOCOIIOTHO

TBEPJIO€ TEJNO, UACATbHBIHI

ra3, MOJIeJI1 CTPOECHHUS

ra3oB, )KUJKOCTEH U

TBEPJBIX TE€J, TOUSUHBIN

AJIEKTPUYECKUN 3apsil IpU

peieHnu Gpu3ndeckux

3ajauy;

YYIIA(EHIT)7,

YYIA(EHIT)12

YKI(EHII)3, YPIA(EHII)S

IIP13pacno3HaBaTh IIP]3 31, 32, 33, Yemmuwiii onpoc | Oxzamen
¢buznueckue BICHUSI YVYIIIE | VI, V2, V5 V6 | Peuwenue
(poriecchbl) U OOBACHATH HII)8, mecmos

HX Ha OCHOBE 3aKOHOB YVYIIAE Koumponvnvie
MEXaHUKH, MoseKysipo- | HII)9, pabomoi
KMHETUYECKON TEOpUHU YKIA(EH

CTPOEHHS BELIECTBA U I1)2

IEKTPOAUHAMUKH:
PaBHOMEPHOE U
PaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE ABU)KEHUE,
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cBOOOJHOCIIAICHUETEIL, IBU
KEHUETIOOKPYKHOCTH, THED
1S, B3aNMOICHCTBUETEI,
mddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHHE
XKUJKOCTEH U TBEPABIX TEIl,
n3MeHeHue o0bEMa Tel npu
HarpeBaHuu (OXJIaXACHUN),
TEIJIOBOE PaBHOBECHE,
HCIapeHne,KOH ICH CallUs, IT
JIaBJICHUE,KPUCTAIITN3ALINS,
KHUTIEHUE, BIAXKHOCTHBO3IYX
a, TIOBBINIICHUE JTaBJICHUS
rasa Ipu ero HarpeBaHuu B
3aKpBITOM COCY/JIE, CBS3b
MEXy IapaMeTpamMu
COCTOSTHHS Ta3a B
M30IpoIeccax,
ANEKTPHU3ALUS TEII,
B3aMMOJICHCTBHE 3aPs/IOB;
YVYIIA(EHIDS,
YVYIIA(EHII)I,

YK (EHIT)2

I1P14 onuckiBath
MEXaHUYECKOEe JIBUYKEHUE,
HCIIOJB3Ys U3UUECKUE
BEJIMYMHBI: KOOP/IMHATA,
MyThb, IEPEMEIECHUE,
CKOPOCTbh, YCKOpEHHUE,
Mmacca Tena, CHUia,
UMITYJIbC Tea,
KMHETUYeCcKasi SDHEePTusl,
MOTEHIIMATIbHAS DHEPT U,
MexaHuueckas padoTa,
MeXaHUYecKas
MOIIHOCTh; IpHU
OTHCAHUU TPABUIHLHO
TPaKTOBATh PUINUECKHIA
CMBICTT UCTIOJIb3yEeMbIX
BEJTUYHH, UX
0003HaYCHHSI U €IMHHUIIBI,
HaXOJUTh (POPMYIIHI,
CBSI3BIBAIOIIINE JAHHYIO
(bu3MYECKYIO BETUUUHY C
JIPYTUMU BETUYMHAMU;

OITMChIBATb
HU3YUCHHBIC TCIIJIOBBIC
CBOMCTBA T€N U TEILJIOBBIS
SABJICHUSA, UCTIOJIB3YA
(bI/IBI/I‘-ICCKI/IC BCJIIMYHHBI.
JaBJICHHUC T'a3a,

11P14
VYTIJI(E
HIT)7,
VYTIJI(E
HID)12,
VKJ(EH
)3,
VPJI(EHII
)5

31, 32, 33,
V4, V5, Vo6

Pewenue
mecmoe
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemuwui onpoc
Konmponvhnvie
pabomul

Drzamen

52




TEMIIEPATYPA, CPEIAHSISL
KUHETHYECKasi SHEPTHUs
Xa0THYECKOTO JIBIKECHUS
MOJIEKYIL,
CpEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSISI DHEPTHS,
pabota rasa,
KOA(QQHUIIUEHT MOJIE3HOTO
JIEUCTBUSA TETIOBOTO
JIBUTATEIIS; TIPU OMTHUCAHUHT
MPaBHILHO TPAKTOBAThH
(buznueckui CMbICIT
WCTIOJIb3yEMBIX BEJIMUHNH,
ux 0003HaYEHUS U
€IMHUIIBI, HAXOUTh
(GbopMyIibl, CBSI3bIBAIOIINE
JTaHHYIO (PU3HUYECKYIO
BEJIMYUHY C JPYTUMH
BEJIMYUHAM; OTIHCHIBATH
U3Yy4EHHbIE
AIEKTPUYECKUE CBOMCTBA
BEIECTBA U
AIIEKTPUYECKHE SIBICHUS
(TIportecchl), HCTIOIB3YS
(buznyeckue BeJINYHHBI:
AIEKTPUYECKUH 3apsi,
AIIEKTPUYECKOE TO0JIE,
HANPsKEHHOCTD TOJIA,
MOTEHIIUAJ, Pa3HOCTh
MOTEHIIUAJIOB; IPU
OTHCAHUU TPABUILHO
TPaKTOBaTh PUINUECKHUIA
CMBICTT UCTIOJIb3yEeMbIX
BETTUYHH, UX
0003HaYCHHS U €TUHUILIBL;
yKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMUUHY C
JIPYTMMU BETUYMHAMU;

YVIIIA(EHIT)7,

YVII(EHIT)12,

YK(EHID)3, YPJI(EHII)S5

IIP15ananu3upoBath IIP15 31, 32, 33, Pewenue Dxzamen
(buznuecKue mporecco u YVYIIIE | VI, V2, V6 mecmoe

SIBJICHUSI, UCITIOJIb3YS HIN17, Pewenue zaoau
(uznuecKre 3aKOHbI U YPJI(EHIIT (kapmouku-

MPUHLUIIBL: 32KOH )4 3a0anus)

BCEMUPHOTO TATOTEHUS, |, Yemuwuii onpoc

II u 111 3akonbl HbroTOHA, Konmponvhuie
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3aKOH COXpPaHEHMsI
MEXaHUYECKON DHEPTUH,
3aKOH COXpaHEHMsI
UMITyJIbCa, IPUHLUIT
CYIIEPIO3ULNH CUJI,
MIPUHLIMI PaBHOIIPABUs
HMHEPLHAIBHBIX CUCTEM
0TCY€Ta, MOJICKYJISIPHO-
KMHETUYECKYIO TEOPUIO
CTpOEHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b
CpeaHEeN KUHETHYECKOU
SHEPruM TEIIOBOIO
JBUKEHUS] MOJIEKYJI C
abCoIOTHOM
TEMIIEPaTypOM, IEPBBIN
3aKOH T€PMOIMHAMUKHY,
3aKOH COXpPaHEeHHs
AIIEKTPUYECKOTO 3apsi/ia,
3akoH KynoHa, npu 3ToM
pa3nuyaTth CIOBECHYIO
(hopMyITMPOBKY 3aKOHA, €r0
MaTeMaTH4ecKoe
BBIPAKEHUE U YCIOBUS
(TpaHutibl, 001aCTH)
IIPUMEHUMOCTH;
YYIA(EHII)17,
YPII(EHIT)4

pabomul

IIP16 o0OBACHATH
OCHOBHBIC IPUHITUIIBI
JICUCTBHS MAaIllMH,
MPUOOPOB U TEXHUYIESCKHUX
YCTPOMCTB; pa3inyarh
YCIIOBHUS UX 0€30I1aCHOTO
HCII0JIb30BaHUS B
[TOBCEHEBHOM KU3HU;
BBINIOJIHATH YKCIICPUMEHThI
10 UCCJIETOBAHMIO
(U3HYECKUX SIBIICHUH U
IIPOLIECCOB C
HCII0JIb30BAHUEM IPSIMBIX,
Y KOCBEHHBIX U3MEPEHUH,
pH 3ToM GOpPMYIUPOBATH
npobnemy/3agauy u
TUIOTE3y y4eOHOTO
AKCIEPUMEHTa, COOMPATh
YCTaHOBKY U3
MPEI0KEHHOTO
o0opynoBaHuUs, TPOBOIUTH
OTIBIT U (POPMYJIUPOBATH
BBIBOJIBI;

YVII(EHIT)2,

1IP16
VYTII(E
HIT)2,
VYTIJI(E
HIT)9,
VYTIJI(E
HIT)11

31, 32, 33,
Vi, V2, V5 V6

Yemuwui onpoc
Pewenue
mecmoeg
Konmponvhsie
pabomul

Drzamen

54




VYTI(EHI)Y,

YVIIJI(EHIT)11

ITP170cyiiecTBasTh 1IP17 31, 32, 33, Pewenue Ox3amen
IpsIMbIE U KOCBEHHbIE YVIIIE | VI, V2, V5 mecmoeg
n3MepeHus: GU3NYECKUX HID)7, Pewenue 3aoau
BEJIMYUH, TIPH STOM YVIII(E (kapmouku-
BBIOMPATH ONITUMATBHBIN HIT)12 3a0aHus1)
CI0CO0 M3MEepeHUs U YKI(EH Yemmuwiii onpoc
HCI0JIb30BATh U3BECTHBIE 113, Koumponvuvie
METO/IbI OIIEHKH YPJ(EHII pabomul
MOTPELTHOCTEH n3MepeHuit; | )5

MCCIIEIOBATh 3aBUCUMOCTH

MeXAy PU3NYECKUMU

BEITUIMHAMH C

WCIIOJIb30BAHUEM TIPSIMBIX

U3MEPEHUH, IIPUA 3TOM

KOHCTPYHPOBATh

YCTaHOBKY, GUKCHUPOBAThH

pe3yAbTAThI MOJTYYEHHOU

3aBUCHUMOCTHU (PU3NYECKUX

BEJIMYHH B BH/JIE TaOJIHI 1

rpaduKoB, JIeIaTh BHIBOIBI

0 pe3yJibTaTam

UCCIIEIOBAHUS;

YVIIIA(EHIT)7,

YVIIJ(EHIT)12

YKI(EHID3, YPJI(EHII)S

ITP18co6mronatek npaBuiia IIP18 31, 32, 33, Yemuoui onpoc | Ixzamen
0e30macHOTO TpyAa Mpu YVYIIIA(E Vi1, V2, V3 V4 | Pewenue
npoBeAeHUH uccienoBanuii | HIT)2, mecmoe

B paMKax y4eOHOTO YVIIIA(E Konmponvhuie
AKCIIEPUMEHTA, Y4eOHO- HIT)9, pabomul
HUCCIIENOBATEILCKON U YVIIIA(E

npoekTHO# aesrenbHocTy ¢ | HIT)11

HCII0JIb30BAHNUEM
U3MEPUTENBHBIX YCTPOUCTB
1 J1abOpaTOPHOTO
000pyZI0BaHus; peliaTh
pacuéTHeIe 3a/1a4M C IBHO
3aIaHHOM (PU3UUYECKOU
MOJEJIBIO, UCTIOJIb3YSI
¢du3nyeckre 3aKOHbI U
IIPUHIIMIIBI, HA OCHOBE
aHaJIM3a yCcIOBUS 3aJaun
BBIOMPATH (PU3UYECKYIO
MOJEIb, BBIIEIATH
¢bu3nyeckre BeJINYUHbI U
(bopMmyIbl, HEOOXOAUMBIE
JUIsl €€ peleHus,
IIPOBOJUTH PAaCUETHI U
OLICHUBATh PEAILHOCTD
MIOJIYYEHHOTO 3HAYECHMUSI
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(bu3HYECKON BEIIMYNHBL;

YYIIA(EHIT)2,

YVIIIA(EHII)9,

YYIA(EHID11

P19 pewats 1IP19 31, 32, 33, Pewenue Ox3amen
KaueCTBEHHBIC 3a/1a4u: YVYIA(E | VI, V2, V5 V6 | mecmos
BBICTPANBATh JOTMUECKU HII)2, Pewenue 3aoau
HEIPOTUBOPEUYUBYIO YVIII(E (kapmouku-
LIETIOYKY PaCCY>KICHUM C HIT)7, 3a0aHus)
OIIOpPOM HA U3yYEHHBIE YVIII(E Yemuwiii onpoc
3aKOHBI, 3aKOHOMEPHOCTHU HIT)12, Konmponvhvie
1 (pu3NYecKue SBICHMUS, YPJI(EHII pabombi
WCTIOJIB30BATh TPU )1

pelIeHny y4eOHbIX 3a/1a4

COBPEMEHHBIE

nH(pOpPMaLOHHbIE

TEXHOJIOTUH JUISl TIOUCKA,

CTPYKTYpHUPOBaHUS,

WHTEPIPETAIH U

MIpeICTaBICHUS

yueOHOMHHAYyYHO-

MONYJIsIpHONUHpOpMaAIUU

,JIOJTy4E€HHOWHU3PA3ITNYHbI

XMCTOYHHKOB,

KPUTHYECKU

aHaAJIM3UPOBATh

MOJIy4aeMyIo

nndopmanuro; Y YITJI(EH

11)2, YVII(EHII)7,

YVII(EHIT)12,

YP(EHID)1

IP20npuBoauts npumepsl | [1P20 31, 32, 33, Yemuoui onpoc | Oxzamen
BKJIaJ]Ja POCCUHCKUX U YVIIIA(E V1, V2, V3, V4 | Pewenue
3apyOCIKHBIX YIEHBIX- HIT)8, mecmos
¢uzukoB B pazsutue Hayku, | YYIIJI(E Konmponvhnvie
00BSICHEHHE MPOIIECCOB HIT)15, pabomol
OKpY’KaroLero Mupa, B YKI(EH

pa3BUTHE TEXHUKU U 11)2,

TexHoJioruii; ucroyp3oBats | YPJ(EHII

TEOPETUYCCKHE 3HAHUSA 110 | )2

¢u3uKe B NOBCEAHEBHOM
KHU3HU U1 o0ecTieyeHus
0€30I1aCHOCTH IpU
oOpatieHuu ¢ npudopamu U
TEXHUYECKUMU
YCTPOUCTBAMH, ISt
COXPAHEHUs 3/I0pPOBbS U
COOJIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHUS
B OKPYKAaIOILIEH Cpene;
YVIII(EHIDS,
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VYIII(EHIT) 15,
VKJ(EHIT)2, VPJI(EHIT)2

IIP21 paGorats B rpynne | [IP21] 31, 32, 33, Pewenue Ox3amen
¢ BeInosiHeHueM pasnnunbix | YVYIII(E | V5, V6 mecmoeg
COIMAIBHBIX POJIEH, HIT)8, Pewenue 3adau
IJIaHUPOBATh paboTy YVIII(E (kapmouku-
IPYIIIbI, PAHOHAIBHO HII)9, 3a0anus)
pacnpenensath oos3anHoctu | YKJI(EH Yemmuwiii onpoc
U IUTAaHUPOBATh 102 Koumponvuvie
NEATEIHLHOCTD B pabomul
HECTaH/IAPTHBIX CUTYAIUAX,

aJIeKBaTHO OIICHUBATh

BKJIQ/T KaXKJIOTO M3

YYaCTHUKOB T'PYIIITHI B

pELIeHNE pacCMaTpUBAEMOM

poOIIeMBI

YVIIA(EHIT)S,

YVIIA(EHIT)9,

YKI(EHIT)2

OK4 s>ddextuBHO OK4 31, 32, 33, Pewenue Dxzamen
B3aMOJEHCTBOBAThL U YKI(EH V1, V2 V3, V4 | mecmos
paboTaTh B KOJUICKTHBE U )2, V5, V6 Pewenue 3adau
KOMaH/IE; YKIA(EH (kapmouku-
YKI(EHIT)2, VKA(EHID)3 | I1)3 3a0aHus1)
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