MHUHHUCTEPCTBO OBPA30BAHUSA U HAYKU ACTPAXAHCKOM OBJIACTH
Tl'ocynapcrBennoe 61o/1xeTHOE 00pa3oBaTe/IbHOE yUpeKIeHHe ACTpaxaHCcKoi 001acTH
BhICIIEro o0pa3oBaHMs
«AcTpaxaHCKHii rocy1apcTBeHHbIH ApPXUTEKTYPHO-CTPOUTEIbHbIN YHHBEPCHTET»
EHOTAEBCKHWHN ®UJIUAJI
(Enoraescknii pummaa FBOY AO BO «AI'ACY»)

PABOYAS ITIPOTPAMMA
OVYIL.06 ®PUBUKA
110 rpodeccuu
CpeaHero npodeccuoHaIbHOro 00pa3oBaHus
43.01.09 IloBap, koHaANTEP

KBanudukanus: [Tosap <---> Konmutep

2025¢.



OZIOBPEHA PEKOMEHJIOBAHA YTBEPXIEHO

Metoauueckum IleparoruueckuM coBeToM Hupexrop EnoTaeBckoro
00BeTHEHHEM Enotaesckoro ¢pummana ¢unmana TBOY AO BO
001meo6pa3zoBaTeIbHBIX I'BOY AO BO ATACY «ATACY»:
JUCITHITIUH IIporoxom Ne 5 7 // /
ITpotoxoa Ne 8 ot «18» ampens 2025 roga /Ky3nenosa'B.T. /

ot «16» ampens 2025 r. «18» ampenst 2025r.
[Ipencenarens MeToxmueckoro . .
~O0beIHeHNs
oM<t/  Tuxopa W.II.
«16» anpemns 2025r.

CocraButes: mpemnogasaren Y UL// /Tuxosa W.I1./
/

PaGoyas nporpamma paspaborana na ocHose Tpe6OB;HHﬁ:

- ®3 01 29.12.2012 1. No 273-®3 «06 obpasosanum B Poccuiickoit ®enepauuny

- ®I'OC cpennero obmero o6pasosanmus, yTBepKAeHHOr0 17 Mas 2012 r. Ilpukazom
Muno6prayku Poccuu 7 mrons 2012r. (3apeructpuposan Muntoctom Poccun Ne 24480).

- OenepanbHOit  06pa3oBaTENBHOIN IIPOrpaMMBbI ~ cpefiHero  olmmero o6pa3soBaHmus,
yTBepXKIeHHOH IIpukasoM MuHHCTEpCTBA —HpoCBemeHns poccuiickoi  Dexmepaiuu ot
23.11.2022r. Ne1014

YuebHoro miana va 2025-2028 y4.roJ

CornacosaHno: /
Metoauct EnoraeBckoro @HJI?IE ['BOY AO BO «ATACVY» Kéﬂz /Konnparsesa .M.

Bubnuorekapy: AL wrecs— /Mamxyposa T.E./
3amecTurens aupextopa mo X 1P ﬂaﬁ /CtpenkoBa H.A.

Crermmamuct YMO CITO 7 ewsocsccns /M.B. TITogonbckas

Penensenr:
['ATIOY «YepHospckuii ryﬁﬁycxnﬁ KOJICIK» 4(2: /1 (Lt LCAS L0400

[ (74
Tepotcesewds ) DR e 000080 20 JB108e et pabomif
/ 7

NOAIHCH

[Ipunsito YMO'CHO: - ,
Havansaux YMO CITO g(/‘ﬁéf%%(l'/ﬁ/ /_A.IL IensBan

[Moamucs N.O.®amunus




COJEP)KAHUE

1L.IIOACHUTEJIBHASM BAIIMCKA ... 4

2. ObIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEAMETA .............. 6
3. MECTO YUEBHOI'O ITPEIMETA B YUEBHOM IUIAHE ........cccooiivieee, 8
4. TUTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA.. 8
5. COAEPXXKAHUME YUEBHOI'O IIPEJAMETA.......ccoiiiiie 27

6. TEMATHUYECKOE IUDIAHMUPOBAHUE 10 YYEGHOMY IIPEJIMETY ...... 34
7.YUEBHO-METOJMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUE IMTPOI'PAMMBI YUEBHOI'O ITPEJAMETA .......cooiiiieiiene 35
7.1. Onucanue MaTepruabHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM st
OCYIIECTBIICHHS O0PA30BATEITBHOTO TTPOTIIECCA «.vvvveeenrrrereessssrrreeesssssrrenesssssneees 35
7.2. Pexomenyemas nutepatrypa(u3 GeaepaabHOTO MEPETHS) .oceeeesveurrrrvreeeenss 36

8.OCOBEHHOCTHU OPI'TAHU3 AL ObYUYEHUSA 1JI UHBAJIMIOB U

JIIL C OTPAHMYEHHBIMU BO3MOXHOCTAMU 3/JO0POBbBA .................. 37

9. KOHTPOIJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUA YYEBHOI'O

TIPEJIMETA ... .ottt ettt et ettt bbe e e nnbee s 37



1. TMOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma obGmieo6pazoBatenbHoro yuyeonoro mpeametaOVIL06
®uzuka npegHazHayeHa A uzydenus ¢usuku B EHoraeBckoMm ¢uimane I'BOY
AO BO «AT'ACY», npu peanmzainui o0pa3oBaTeIbHOM MPOTPaMMbl CPEIHETO
oOmero oOpa3oBaHusA B Mpelenax OCBOEHHS OCHOBHOM MpodeccHOHaIbHOM
obpazoBatenpHoi mporpammbl CIIO (OIIOIT CIIO) mo mpodeccun 43.01.09
IToBap, koHaHTED.

Pabouas mporpamma yaebHoro nmpeamera OYIL.06 dusnka pa3zpaboraHa B
cooTBeTcTBUM ¢ DeneparabHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHbIM CTaHIaPTOM
cpeanero obmiero oOpa3oBaHusA, yTBepkACHHBIM [lpukaszom MunucTtepcTBa
oOpaszoBanus u Hayku Poccuiickoit ®enepamuu ot 17 mas 2012r. Ne 413 (¢
W3MEHEHUSMU W JOTOJHEHUsMH), Ha ocHOoBe DenmepanmpHol 00pa3oBaTEIHLHOM
nporpammbl  cpeaHero  oOmiero  oOpasoBaHusl, yTBepKIEHHOM  [Ipukazom
MunuctepctBa npocsemieHus: Poccuiickoit @eneparviu ot 18 mas 2023 1. Ne371 (¢
M3MEHEHUSMH | JIOTTOTHEHUSIMH ).

N3ydenue ¢usuku Ha 6a30BOM ypOBHE OPHMEHTHUPOBAHO Ha oObOecreueHue
o0pa30BaTeIbHON U OOIIEKYIbTYPHON NOJTOTOBKH BbIMTYCKHUKOB.

Conmepxanue 0a30BOro Kypca TMO3BOJISET MCHOJb30BaThb 3HAHHUS O
buznyecknx O00BEKTaX W TMpolieccax st oOecreueHus: 0e30MacHOCTH TpH
oOpailieHu ¢ OpubopaMu M TEXHUYECKUMHU YCTPONCTBAMH; ISl COXpPaHEHHs
3I0pOBbsI U COOJIOJEHUSI HOPM SKOJOTMYECKOTO TMOBEJAEHUS B OKpPYXKAIOIIEH
cpeae; s MPUHATHS PELIEHUN B IOBCEAHEBHOM KU3HMU.

B mporpamme ompenenstorcs IUTaHUpPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca
¢u3nkn Ha  ypOBHE  CpemHero  oOmero  oOpa3oBaHUSA:  JTUYHOCTHBIE,
MeTaIpeIMETHBIE, IIpEIMETHBIE (Ha  0azoBOM YPOBHE). HayuHo-
METO/IOJOTMYECKO OCHOBOW i1  pa3padOTKM TpeOOBAHMM K JIMYHOCTHBIM,
METaIllpeIMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOYyYarolIMXCsl, OCBOMBILIUX
IporpaMMy CpeaHero oOmiero oobpa3zoBaHus Ha 0a30BOM YpOBHE, SIBIISIETCS

CI/ICTGMHO-I[CHTCJ'IBHOCTHBII\;I Imoaxona.



Conepxxkanne mnporpammbl  OVYILO6  @®usmka HampaBlIeHO Ha
JOCTHKEHUE CIAEAYIONIUX LeJIei:

- (opMupoBaHHE HHTEpeca U CTPEMJICHUS OOYYarOUIMXCS K HAYYHOMY
M3YYECHHUIO TPUPOABL, PA3BUTHE HMX HWHTEJUIEKTYalIbHBIX U TBOPUYECKUX
CITOCOOHOCTEM;

- pa3BUTHME  TMPEACTAaBICHUM O HAYYHOM  METOAE  IO3HAHUsA
1 (popMHUpOBAHUE UCCIIEIOBATEIHLCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

- (opMupoBaHHE HAYYHOTO MHPOBO33PEHHsI KaK Pe3yibTara H3y4CHUS
OCHOB CTPOEHHUS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

- (dopMmupoBaHHEe YMEHUW OOBSCHATH SBJICHUS C WCIOJb30BAaHHUEM
bu3MUeCcKUX 3HAaHUHM U HAyYHBIX JJOKA3aTEIbCTB;

- (hopMupoBaHKE MPEACTABICHUHN O PO (PU3UKH JIST PAa3BUTHS IPYTUX

€CTECTBEHHBIX HAYK;

- pa3BUTHE TMPEACTaBICHUNU O BO3MOXHBIX  cdepax  Oymymiei
NpoeCCUOHATBHON  JIEATEIbHOCTU, CBSI3aHHBIX  C (PU3HUKON, MOATOTOBKA
K JlaJbHEeNIeMy 0Oy4eHHIO B 9TOM HaIPaBIICHUH.

JlocTrkeHnne 3TUX Ieeil o0ecreurMBaeTCs pEIIeHUEM CIEAYIOMUX 3a/1ad
B TIpolIecce M3ydeHus Kypca (PU3MKN Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

- mpuoOpeTeHHe CHUCTEeMbl 3HAaHUM 00 o0mmxX  Qu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIOUAs MEXAHUKY, MOJEKYJISPHYIO
bU3KKy, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HMKY M BJIEMEHTHl acTpOPU3UKU;
dbopMHUpOBaHNE YMEHHI MNPUMEHSTh TEOPETUYECKHE 3HAHUS ISl OOBSCHEHUS
bu3nUecKuX SBJICHUI B MPUPOAEC M JUIsl TPUHATUS MPAKTUYECKUX PEIICHUM
B IIOBCEIHEBHOM JKU3HU;

- OCBOCHHE CIOCOOOB pEHICHUS pa3IMYHBIX 3a7a4 C SBHO 3aJlaHHOMN
(dbuzmyeckor MOJEINbIO, 3a7ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/]aHue
¢dbu3uyecko MoJeNu, aJeKBaTHOM YCJIOBHSM 3aJayd, B TOM 4YHUCIE 3ajad
MHKEHEPHOI'0 XapakTepa;

- MOHUMaHue (U3UYECKUX OCHOB W MPUHIIMIOB JEHCTBUS TEXHUUYECKUX

YCTPOMCTB M TEXHOJOTMYECKUX IIPOLIECCOB, MX BIUSHUSA HA OKPYXAaKOU[YIO
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cpeny;

- OBJIAJICHHE METO/IaMHU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U MPOBEACHUS
(u3MYEeCKUX OSKCHEPUMEHTOB, aHajdu3a W MHTEpIpeTaluuu uH(opmaiuu,
OIPEAEIIEHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YIbTaTa;

- CO3[aHM€  YCJIOBMM  Jis  pa3BUTUA  YMEHUW  MPOEKTHO-
UCCIIEZI0BATEIbCKOM, TBOPUECKON NEATENIbHOCTH; Pa3BUTHE MHTEpeca K chepam

npodecCcroHaIbHOMN AeTeIbHOCTH, CBSI3aHHOU ¢ (DU3UKOM.

2. OBHIAA XAPAKTEPUCTUKA YYEBHOI'O
MNPEAMETA

B cucreme ecrecTBeHHO - HaydyHOro oOpa3oBaHUsI (PU3MKA KAk y4eOHBIH
MpeIMET 3aHUMAaeT BaAKHOE MECTO B ()OPMHPOBAHWU HAYYHOTO MHUPOBO33PEHUS U
O3HAKOMJICHHSI OOY4YaromIMXCs C METOJAaMH HAy4yHOrO MO3HAHUS OKPYXKAIOLIEro
MHUpa, a Takke C (U3MYECKUMHU OCHOBAMHU COBPEMEHHOIO TIPOM3BOJICTBA U
OBITOBOI'O TEXHUYECKOT'O OKPY)KEHHUSI 4YEJIOBEKAa; B (POPMHUPOBAHUU COOCTBEHHOM
MO3UIIMU 110 OTHOLIEHUI0 K (pu3mveckorl mHbOpMaluu, MOTYYEHHOW U3 pPa3HbIX
MCTOYHUKOB.

VYcnemHocTh M3y4eHHs] MOpeMeTa CBsi3aHa C  OBJAJEHHEM OCHOBAMU
y4eOHO-UCCIE0BATEILCKON IESITEILHOCTH, NMPUMEHEHUEM IOJYy4YCHHBIX 3HAHUMN
IIPU PEIICHUH TPAKTUYECKUX U TEOPETUUECKUX 3a]au.

B ocnoBe yuebHoro mpeamera OVYIL.06 ®duszmka JEKUT yCTaHOBKA Ha
dbopMupoBaHUE y CTYIEHTOB CHUCTEMBI 0a30BBIX TIOHATUH (U3UKH W
IPEJICTaBJICHUN O COBPEMEHHON (PU3MYECKON KapTHHE MHpaA, a TaKKe BhIpaOOTKa
YMEHUH TNpUMEHATh  (u3uueckue 3HaHHs, Kak B MpodeccrnoHaIbHOM
NEeATENbHOCTHU, TaK U JJIsS PELICHUS] )KU3HEHHBIX 3a/1a4.

MHorue nojoxxeHusi, pa3BuBaeMble (PU3UKOMN, pacCMaTPUBAIOTCA KaK OCHOBA
CO37aHUS U  HCHOJb30BaHUS HMHGOPMAIMOHHBIX ©  KOMMYHHUKAI[MOHHBIX
texnonoruii (MKT) — omgHoro wu3 HambOojee 3HAYUMBIX TEXHOJOTHYCCKUX
JTOCTUKEHUN COBPEMEHHOW ITUBHIIN3ALINY.

duzuka JacT KIII0Y K ITIOHMMaHHWIO MHOI'OYHMCJICHHBIX SIBJICHUMN U mponccCoB
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OKpYKarouiero Mupa (B €CTeCTBEHHOHAYUHbBIX 00JIaCTsIX, COIMOJIOTMH, IKOHOMHUKE,
A3bIKE, IUTEpaType U Ap.). B ¢pusnke popMupyrorcss MHOTME BUABI J€ATEIBHOCTH,
KOTOpBbIE HMEIOT MeTalpeIMeTHhIM Xapaktep. K HHUM B TMepByl0 odepenb
OTHOCSTCS: MOJEIMPOBAaHUE OOBEKTOB M IPOLECCOB, MPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAHMS, CHCTEMHO-WH(OPMALMOHHBIA aHamu3, (QopMyIHpoBaHHE
TUIOTE3, AaHAJIM3 U CUHTE3, CpaBHEHHE, 0000IEeHNE, CUCTEMaTU3alusl, BbISBICHUE
NPUYUHHO-CIICJICTBEHHBIX CBS3CH, TMOWCK aHaJOroB, YIpaBlieHHWE OOBEKTaMH |
nporieccamu. VIMEHHO 3Ta AMCUMILIMHA TO3BOJSET MO3HAKOMHUTH CTYACHTOB C
HAyYHBIMU METOJaMU TMO3HAHUS, HAYYUTh WX OTJIMYATh TUIOTE3y OT TEOPHH,
TEOPUIO OT SKCIEPUMEHTA.

®duszuka UMeeT Od4YeHb OONbIIOE M BCEBO3pacTaroliee  YHCIO
MEXIMCUUIIMHAPHBIX CBSA3EH, MpUYEM Ha ypOBHE KaK MOHATUWHOTO ammapara,
Tak W HMHCTpyMeHTapusa. CKa3zaHHOE TMO3BOJISIET paccMaTpuBaTh (PU3UKY Kak
METaIUCLUUIUIMHY, KOTOpas MpPEeIOCTaBISET MEXKIUCLUUIIIMHAPHBIA SA3BIK IS
OIMCaHUsI HAYYHON KapTUHBI MHpA.

dusnka SIBJISIETCS CUCTEMOOOPA3YIOIITUM dbakTopom TUTSt
€CTECTBCHHOHAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJbKY (PHU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE COAEpX aHUS XWMHUHU, OHONOruM, reorpaduu, acTPOHOMHUH H
CHCIMANbHBIX  JUCHUIUIMH  (TEXHWYECKass  MeXaHWKa,  JJIEKTPOTEXHUKA,
ANEKTpOHWKA ©  np.). Yueousii mnpenmer OVYIL06 ®usmka co3maer
YHUBEPCAIbHYIO 0a3y Hjisi U3ydeHHs oOuienpodeccCuOHaNbHBIX U CHEIUATbHBIX
JOUCLMIUINH, 3aKJIaabiBas (pyHIaMEHT IJis MOCIEAYIOIEro OOy4eHHs! CTYAEHTOB.
OO6nanast TOrMYecKor CTPOMHOCTBIO U OMUPASICh HAa AKCIIEPUMEHTAIbHbIE (DaKTHI,
yueonbiit mpeamer OVIL06 ®usnka popMupyeT y CTyIEHTOB MOATMHHO HAy4YHOE
MupoBo33peHue. dusnka SBISIETCI OCHOBOM Y4YEHHMs O MaTEpUaJIbHOM MHpE U
peuraer npoOaeMbl 3TOr0 MUpa.

Teopernyeckue cBeAeHHs] MO (PU3UKE MOMOITHIIOTCS EMOHCTpAIUSMU U
NPaKTUYECKUMHU 3aHSATUSMHU.

Cornacio ®I'OC cpegnero oOiiero o00pa3oBaHUs, B COOTBETCTBUU C

m1anoM BHeypouHou aesitenbHocTi OITOIT CIIO mo npodeccun 43.01.09 Ilosap,
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KOHAUTEp, B TeueHue 1,2, CEMECTpa, pealu3yercss Kypc BHEYpOUHOMU
nesitenbHocTH (Kype « UHauBuyanbHbIN poekT»). O0béM Kypca - 40 yacos.

B coorBerctBum ¢ yueoubM mianom OITOIT CITO mo mpodeccun 43.01.09
IToBap, xonguTep B xoae uzydeHus OVYILO6 Pusuka 1mo OKOHYAHHUHM CEMECTpa
IIPOBOMTCST TEKYIIas aTTeCcTalus, 3aJaHusi KOTOPOW OXBaTHIBAIOT BCE TEMBI,
U3YYCHHBIC CTYJICHTOM 3a CeMecTp. TeKylast arTecTaius 3a CEMeCTp MPOBOIUTCS
B (hopMe KOHTPOJIbHBIX padoT.

Nzydenue obmieoOpazoBarenpHoro ydeoHoro mpeamera OYIL06 duszmka
3aBepIIaeTCsl MOJABEACHUEM HUTOroB B (popme nuddepeHunpoBaHHOr0O 3ayera B
paMKax MPOMEXKYTOYHOM aTTecTauuu o0ydaromuxcs B npouecce ocBoeHus: OIIOII
CIIO na 6a3e OCHOBHOrO O0IIET0 00pa3oBaHUs C MOJYYEHUEM CPEAHEro OOIIero

oopazoBanus (IITIKPC).

3. MECTO YYEBHOI'O NPEJIMETA B YYEBHOM
IJIAHE.

VYuebnniii npeqmer OVYIL06 ®usuka sBisgeTcs Y4eOHBIM IMPEAMETOM H3
o0s3aTeNbHON npenMeTHON obnactu «EctecTBeHHO-HayuHble npeamersy OI'OC
cpenHero obmero oOpa3oBaHus.

B Enoraesckom ¢ummane 'bBOY AO BO «AT'ACY» yueOHBINH NpeaMer
OVIIL.06 ®dusuka BXOOUT B COCTaB OOIIMX Y4€OHBIX MPEIMETOB U3 003aTEIbHBIX
npeameTHbix obmacteit ®I'OC cpennero obmiero obpazoBaHus, Mo mnpodeccuut

43.01.09 TloBap, kongutep. Ha usyuenne npenmera orsoautcs 108 yacos.

4.  TIVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
YUYEBHOI'O IPEJIMETA
OcBoeHnue coaepxanust ydeOHoro npeamera OVYILO06 dusuka
o0ecreynBaeT JOCTUKEHUE O0YJAIOIIMMUCS CIEYIOIIUX Pe3yIbTaTOB:

Juunocmmnuix:

JIPS TrOTOBHOCTP M CHOCOOHOCTH OOYYAIOMIMXCA PYKOBOACTBOBATHCS



chOpMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIHUX

TPaJAUIMOHHBIM IIEHHOCTSM POCCUUCKOTO 00IEeCTRA;

JIP6 pacmimpeHue *KW3HEHHOI'O OIbITa M ONbITa JEATEIBHOCTH B MPOLIECCE

pcaimn3ani OCHOBHBIX HaHpaBHCHI/Iﬁ BOCITUTATEJIbHOM ACATCIIPHOCTH,
B TOM 4YHCJIC B HaCTH:

pamIaHCKOIo BOCIIMTaAHUA

JIP6.1 cpopMUpPOBAaHHOCTh T'PAKIAHCKOW MMO3ULMH OOYYAIOIIErocs Kak

AKTUBHOTO U OTBETCTBEHHOT'O YICHA POCCHICKOTO OOIECTRA,;

JIP6.3.1 ipuHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEUECKUX TYMAHUCTUUECKUX U

ACMOKPATHICCKHUX HCHHOCTCﬁ;

JIP6.5.1 TOTOBHOCTH BECTH COBMCCTHYIKO ACATCIBHOCT B HMHTCPCCAX
IrpaXXa1aHCKOro O6HICCTBa, y4aCTBOBATb B CaMOyIIpaBJICHUHN B

o011e00pa3oBaTeIbHOM OPraHU3aIny;

JIP6.6 yMeHHe B3aMMOJCHUCTBOBATH C COUMAIBHBIMH HMHCTUTYTAMH B

COOTBETCTBUHU C UX QYHKIIUAMH U HA3HAYCHUEM;
JIP6.7 TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JI€SITEILHOCTH;

NAaTPUOTHICCKOIrO BOCIIMTAHUA

JIP6.8.1 chopMUpOBaHHOCTH POCCUHUCKOM TPaKJaHCKOM HWIEHTUYHOCTH,
MaTPUOTHU3MA,;

JIP6.9.1 OCHHOCTHOC OTHOIICHUC K TIOCYAApPCTBCHHBIM CHMBOJIAM,

JOCTHKEHUSIM POCCUUCKHUX YUEHBIX B 00JIACTU (PU3UKH M TEXHUKE;

AVYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMNA .

JIP6.12 chopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, O3TUYECKOIO

TIOBEJICHUS;



JIP6.13.1 ciocOOHOCTh OLICHMBATh CUTYalMI0 U MPUHUMATh OCO3HAHHBIE
pEILICHHS], OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM

YuCye B ACATEILHOCTH YUEHOIO;
JIP6.14 oco3HaHue TMYHOTO BKJIaJIa B IOCTPOSCHHUE YCTOMYHUBOTO OYYIIETO;

ICTETHICCKOI'0O BOCIIMTAHUA

JIP6.16.1 >cTeTnyeckoe OTHOLWIEHNWE K MUPY, BKIIOUAs dCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKH;

TPYAOBOI0O BOCIIMTAHHNA .

JIP6.25.1 wHTEepec K pa3auuHBIM  cepaM  mpodecCuOHATHBHON
NESTENHPHOCTA, TOM WYHCIIC CBSI3aHHBIM C (U3UKOH W TEXHHUKOW, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymelr mpodeccnu W pearn30BBIBATH

COOCTBEHHBIC KM3HCHHBIC IIJIaHBbI,

JIP6.26.1 TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOPa30BaHUIO

B 00J1aCTH (PU3UKHU HA IPOTSKEHUU BCEU KU3HH;

IKOJOIrM4e€CKOro BOCMMTaHug

JIP6.27.1 chopMUPOBAaHHOCTh HSKOJOTMYECKON KYJIbTYphl, OCO3HAHHUE

IJI00aIbHOTO XapaKTepa SKOJOTUUECKUX TPOOJIeM;

JIP6.28 niannpoBaHWE W OCYIIECTBICHUE JCHCTBUN B OKPYXaAIOIIEH cpeae

Ha OCHOBC 3HAHUA ueneﬁ YCTOI>’IIII/IBOFO Pa3BUTHA YCIIOBCUYCCTBA,

JIP6.31.1 pacuupeHue OIbITa NEATEILHOCTH AKOJIOTUYECKOM

HAIIPaBJICHHOCTHU Ha OCHOBC UMCHOIINXCA 3HAHMUU 110 (1)1/131/11(6;

IHCHHOCTHU HAVYHOI'O ITIO3HAHUA .

JIP6.32.1 chopMUPOBAaHHOCT,  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

JIP6.34.1 oco3HaHWE LEHHOCTH HAYYHOM JEATENbHOCTH, T'OTOBHOCTH B
10



IMponcCcCc HN3YUCHHUA (1)I/IBI/IKI/I OCYHICCTBJEATh IIPOCKTHYIO M HCCIICOOBATCIBCKYIO
ACATCIIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC.

Memanpeomemmuoix:

MP1 ocBoeHHbIe OOYYAIOIIMMHUCA  MEXKIPEIMETHBIC  TOHATHA U
YHUBEpCAJIbHbIE  Y4eOHBIE  JCUCTBUS  (pEryJsSITUBHBbIC,  TO3HABaTEJbHBIE,
KOMMYHHUKATHBHBIE);

MP2 criocoOHOCTh WX HCIOJIL30BAHUS B II03HABATEIHLHOU U COLIMAIBLHON
IIPAKTUKE, TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO
y4eOHOM  JESITENbHOCTH,  OpraHu3alui  y4eOHOro  COTPYAHUYECTBA  C
MearOrMYecCKuMU  pabOTHUKAMU W CBEPCTHUKAMH, K YYaCTHIO B TOCTPOCHUH
WHIMBUAYaIbHON 00pa30BaTEILHON TPACKTOPHUH;

MP3 oBnaneHne HaBbIKaMU Y4e€OHO-HCCIIEIOBATEIbCKOM, MPOEKTHOW H

COI_[HaJIBHOﬁ ACATCIIBHOCTH,

MeranpenMeTHble pe3yibTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTelIbHON

IIPOTrPaMMBbl JOJDKHBI OTPAXKATH:

Osnaodenue VHUBEPCAIbHbIMU YyUeOHbIMU noznaeameibHbiMu

oeucmeusimu.

a) 0230BbIE JJOrHYeCKHe 1eiCTBUA:

YVIIA1 camoctosTensHO (POpMYNIHpPOBaTh U aKTyaJU3UpPOBATh MPOOIEMY,

paccMaTpruBaTh €€ BCCCTOPOHHC,

YVYII3 onpenenars Henu AeATeIbHOCTH, 3a1aBaTh TapaMETPbl U KPUTEPUHU

HNX JOCTHIKCHUA,

YVYIi4.1 BBISBJIATH 3aKOHOMEPHOCTH 51 IIPOTUBOPEUHS B

pacCMaTpuBaCMbIX (bHSI/I‘IeCKI/IX SABJICHHUAX,

YVIIJISBHOCUTH KOPPEKTUBBI B JEATEIBHOCTH, OIIEHUBATH COOTBETCTBHUE

PE3YJIbTATOB LCIIIM, OLICHUBATH PUCKH HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,
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YVYII[6pa3BuBaTh KpEaTHUBHOE MBIIIICHUE IIPA PELICHUH KU3HEHHBIX

pooJieM;

YYIA(EHII1 BbISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYUST B
paccMaTpuBaeMbIX  (DU3UYECKUX, XUMHUUYECKUX, OHOJOTMYECKUX  SIBJICHUSIX,
HAIpUMep, aHaJIU3UPOBaTh (U3HUUYECKUE TPOIECCHl U SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3aKOHOB W TEOpHUM, HANpUMEpP, 3aKOHA COXPAaHEHHS MEXaHHYECKON
SHEPIruM, 3aKOHA COXPAHEHWS MMITYJbCa, Ta30BBIX 3aKOHOB, 3akoHa KymoHna,
MOJICKYJIIPHO-KUHETUUECKOM ~ TEOpUM  CTPOCHHUS  BEIECTBA,  BBIABITH
3aKOHOMEPHOCTH B TIPOSIBIICHHHM OOIIMX CBOWCTB Y BEIIECTB, OTHOCAIIUXCS K

OJIHOMY KJIACCY XUMUYECKUX COEAUHECHUN;

YYIIA(EHII)2 onpenensTh ycaoBHsl MPUMEHUMOCTH MOJIENEH (HU3MUECKUX
TEJI W TPOLECCOB (SABIEHUII), HampUMep, HHEpLHUabHAs CUCTEMa OTCUeTa,
abcomoTHO ympyras aedopmaius, Mojeled rasza, >KUJIAKOCTM U TBEPAOro

(KpI/ICTaJIJ'II/I‘-IGCKOF O) TCJIa, HACAJIBHOI'O I'a3a,

YYIA(EHII)7 pa3BuBaTh KpPEaTUBHOE MBIIUICHUE NPU  PEUICHUU
KU3HEHHBIX MPOOJIeM, HampuMmep, OOBSICHATh OCHOBHBIC MPHHIUIIBI JCHUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUM, TAKUX KaK: yJIbTPa3BYKOBas JTMAarHOCTHKA
B TEXHUKE W MEAUITUHE, pajiap, paIuoNpUeMHHK, TeJaeBu3op, Tenedon, CBU-neus;

141 YCJ]OBI/Iﬁ X 0e30IacHOro IMPUMCHCHUA B HpaKTquCKOﬁ KHN3HH.

0) 0a30BbI€ HCCJICTOBATEIbCKHE NeHCTBHUA:

YVYII26 BiageTts HaydHOM TEPMUHOJOTHEW, KIIOYEBBIMU MOHATUSIMUA U

MeToaMH (PU3NUECKON HAYKU;

YVYIA7.1 BnaneTs HaBbIKAMH Y4eOHO-UCCIIEIOBATEIbCKON M MPOECKTHOM
NeATeIbHOCTH B 00JacTH (D)U3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TMOUCKY METOJIOB pelieHus 3a/1ad (PU3UYECKOr0 COJNCPIKAHUSI,

IMPUMCHCHHIO PA3JIMYHBIX MCTOAOB ITIO3HAHUA,
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YVII9.1 Bnagets BUAAMU ACATEIBHOCTH I10 MOJTYYEHUIO HOBOTO 3HAHUS,
€ro HMHTEpIIpeTalluy, MPeoOPa30BaHUI0 U MPUMEHEHHUIO B Pa3IMUHBIX y4EOHBIX

CUTYyalHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PU3UKHU;

YVIIA12 BbISABISAT, NPUYUHHO-CIEACTBEHHBIE CBS3M W aKTYaJIU3UPOBATH
3a7a4y, BBIJBUIaTh THUMOTE3y €€ pEIICHUs, HaXOAUTh AapryMeHThl JJIis

JI0KA3aTeJIbCTBA CBOMX YTBEPKJICHUN, 33/1aBaTh MapaMeTPbl U KPUTEPUHU PELICHUS,

YVIIA13 ananu3upoBarh TOJYYEHHBIE B XOJE pEUICHUSA 3aJayu
pe3yNbTaThl, KPUTUYECKH OLEHHBaThb HUX JOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

YVIIA27 craButh u  QopMynupoBaThb COOCTBEHHBIC 3aJaud B

O6pa30BaTCJIBHOI?I ACATCIbHOCTH, B TOM YHCJIC IIPpU U3YUCHUU (bI/I3I/IKI/I;

YVYII/14 naBath OUEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NMPHOOPETEHHBIN

OIIBIT;

YVYII17.1 ymerb nepeHOCUTh 3HaHUS MO (PU3UKE B MPAKTHYECKYIO 00JaCTh

KU3HEEATEIbHOCTH,
YVYII18 ymeTh UHTErpUpPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIacTel;

YVIIJ19 BoiaBUTraTh HOBBIE WJIEH, MpejiaraTb OpUTHHAIbLHBIC TOAXObI U

pelieHus;

YVYIIJ20 craButh mpoOJieMbl W 3adadd, JOIYCKAIONIHME albTCPHATHBHBIC

PCUICHUAA,

YYHNA(EHID8 npoBoauTh 3KCIEPUMEHTBI U HUCCIEAOBAHUS, HAIPUMED,
JNEUCTBUS TOCTOSIHHOIO MAarHUTa HA paMKy C TOKOM; SIBJIEHHS 3JIEKTPOMArHUTHOM
WHYKIIMH, 3aBUCUMOCTH TEPUOJIa MAJIbIX KOJIeOaHUN MAaTeMaTH4eCKOro MasiTHUKa

OT MapamMeTpOB KoJeOaTeIbHON CUCTEMBI;

YVIIA(EHID9 npoBoauTh  HWCCIENOBAHUA  3aBUCUMOCTEH  MEXKIY

¢u3nuecKUMU BeIMYMHAMH, HalpUMep: 3aBUCUMOCTH Iepuojaa oOpalleHus
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KOHHYCCKOIO MasATHHKA OT €T0 IIapaMCTpOB, 3aBHCHUMOCTU CHJIbI YIIPYI'OCTH OT
I[G(bOpMaI_[I/II/I M IIPYKUHBI U PC3MHOBOI'O 06pa3ua; HCCIICAOBAHUC OCTBIBAHUA
BCIICCTBA, UCCIICAOBAHUEC 3aBUCHUMOCTHU MOJIe3HOM MOIIHOCTH HCTOYHHMKA TOKa OT

CHJIBI TOKQ;

YYII(EHID11 ¢popmupoBaTh HAyYHBIM TUI MBIIIJICHUS, BIaIeTh HAYIHOU
TEPMUHOJIOTHEH, KIIOUEBBIMU TOHSATUSIMH M METOJAaMH, HAmlpuMep, OIHUCHIBATH
U3y4YCHHbIC (DU3MYECKUE SIBICHUS U TPOIECCHl C HMCIOIb30BaHUEM (PU3NYECKHUX
BEJIMYWH, HAIPUMEP: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U 4acTOTa

CBETa, SHEPTUs U UMITYJIbC (POTOHA;

YYIA(EHID12 ymeTp NEpPEeHOCUTh 3HAHUWS B II03HABATEIbHYIO U
MPAKTUYECKYI0 00JIaCTH JeATEIhbHOCTH, HAlpUMEp, paclo3HaBaTh (HHU3HUECKUE
SIBJICHUS B OIBITaX M OKPY>KaIoIIel KMU3HU, HAPUMEpP: OTpaKeHUE, IPETOMIICHNE,

UHTEeppepeHLns, TMPPAKIUS U MOIIpU3AIUA CBETA, AUCIepcus cBeTa (Ha 0a30BOM

YPOBHE);

YVYIIA(EHII)1S npoBoauTh MCCIEIOBAHUS YCIOBHI PABHOBECHUSI TBEPAOTO
TeJla, UMEIOLIETO OCh BpALICHHMS; KOHCTPYUPOBAHUE KPOHIUTEMHOB M PACUET CHUJI

YIPYTOCTH; U3yYEHUE YCTOMUMBOCTU TBEPJOTO TeJla, UMEIOIIEr0 MIIOMIAlb OMOPBI.

B) padora ¢ uHdopManmei:

YVYIIA 21.1 BnageTs HaBBIKAMU MOJy4eHHs WHOOpMaANUU (HU3NUECKOTO
COAEP)KAHUA M3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILIECTBIATh
MOUCK, aHaJU3, CUCTEMATHU3allMI0 W HMHTEPIpEeTAlHi0 MUHPOPMALMKU PATUYHBIX

BUIOB ¥ ()OPM TIPE/ICTABIICHNUS,
YVYII23.1 onieHuBaTh JOCTOBEPHOCTHh UH(POPMAIIUU;

YVYI1I124 HCIIOIb30BaTh CpeIcTBa MH()OpPMAITMOHHBIX 151
KOMMYHHUKaIIHOHHBIX TEXHOJIOTMI B PEIICEHUH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX
U OpPraHM3alMOHHBIX 33Ja4 C COOJIOJeHUEM TPeOOBaHUI SPrOHOMUKH, TEXHUKH

0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHMsI, MPABOBBIX W ATUYECKUX HOPM,
14



HOpPM MH(OPMAIIMOHHON O€30MacCHOCTH;
YVYIIJ28 co3naBarh TEKCTHI (DU3MYECKOTO COJEPKAHUS B Pa3IUYHBIX
dbopmaTax ¢ yd€ToM HazHAuYCHUsI MHPOPMALIMU U 1EICBON ayTUTOPUH, BEIOUpast

ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIH3AIIUU.

YYI(EHIN17  wucnoms3oBath  cpencrBa  MHPOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX
¥ OpraHM3alMOHHBIX 3a/lay, MCIOJIh30BaTh WH(MOPMAIIMOHHBIE. TEXHOJOTUH IS
MOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIMKU U MPEICTaBICHUS HHPOPMALIMHU TIPU
MOATOTOBKE COOOIIEHNWN O MPUMEHEHUU 3aKOHOB (DM3WKH, XMMHH B TEXHUKE U

TCXHOJOI'uAX,

Oenaoenue VHUBED CAIbHBIMU KOMMYHUKAMUBHLIMU OCUCMEUAMU.

YK/13 ocymiecTBisTh OOIIEHUME HAa ypoKax (PU3MKUM U BO BHEYPOUHOMH

ACATCIIBHOCTH,

YK/2.1 pacno3HaBaTh MPEANOCBUIKM KOH(MIMKTHBIX CUTyallud U

CcMATYaTh KOH(MIUKTHI;

YK/S pa3BepHyro ¥ JOTMYHO H3JaraTb CBOK TOYKY 3pEHHS C

HCIIOJIb30BAHUCM A3BIKOBEIX CPCICTB,

YK/I6 mnoHnMaTh M HCHOOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U

WHIUBUTYaIbHON pabOoThI;

YKJI7 BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHM C Y4ETOM

OOIIIUX UHTEPECOB U BO3MOKHOCTEN KaXK/I0TO UJieHA KOJIJICKTHUBA,;

YK/8 npuHuMaTh 1€ COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U
KOOPAWHHUPOBATh JECHUCTBUSL MO €€ JOCTHKCHUIO: COCTaBJSATH IUIAH JCHCTBUH,
pacmpenensaTh poJId ¢ y4eTOM MHEHUH YYaCTHHUKOB OOCYXKJaTh pe3yJbTaThl

COBMECTHOU padOThI;

YK/I9 olieHHBaTh Ka4€CTBO CBOEI0 BKJIAJa U KKJAOT0 Y4aCTHHKA KOMaH/Ibl

B O0IIMI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;
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YKJI10 npennaraTh HOBbIE IPOEKTHI, OIIEHUBATh UJIEHU C MO3UIUA HOBU3HBI,

OpPUTHHAJIBHOCTH, Hp&KTH‘-IGCKOﬁ 3HAYUMOCTH,

YK/12 ocymecTBisITh IO3UTHUBHOE CTPaTErHYeCcKOe IIOBEACHUE B
pa3NUYHBIX CUTYyalUsX, MpOSIBIATh TBOPYECTBO U  BOOOpakeHHE, OBITh

HMHUIIUATHUBHBIM.

YKI(EHII)2 npu obcyxaeHun GU3NIECKUX, XUMUYECKUX, OMOJIOTHUYECKUX
npobJieM, CIOCOOOB peIIeHUs 3ajad, pe3yJbTaToB YUEOHBIX HCCIEAOBAaHUN U
MPOEKTOB B OOJACTH €CTECTBO3HAHMS; B XOJAE JAUCKYCCHHA O COBPEMEHHOM

€CTECTBEHHO-HAYYHOU KapTUHE MUPA;

YKIA(EHID3 pabotath B IpyIie MNpy BBIIOJIHEHUU MPOCKTHBIX paboT; mpu
IJJAHUPOBAHNUH, MPOBEICHUM M WHTEPIPETALHUM PE3yJIbTATOB OIBITOB M AHAJIM3E
JOTIOJIHUTENIbHBIX MCTOYHHUKOB MH(pOpPMAIMK MO U3y4yaeMoOW TeMe; MpHU aHaIn3e
JOTIONTHUTENIbHBIX ~MCTOYHUKOB MH(GOpMAalMKM; MpU OOCYKJEHHH BOIPOCOB
MEXIPEAMETHOTO XapakTepa (Hampumep, mo Temam "JIBukeHHe B Ipupone',
"TeruiooOMeH B *uBOM mpupoze", "DIeKTpoMarHUTHbIE SIBJICHUS B mpupoze',

"CBeTOBbIE IBJICHUS B pUpoie").

0snadenue yHUu8epcaibHblMU_Pe2yiAmUGHbIMU OCUCMBUAMU.

a) caMoOpraHu3anus:

YPI(EHII)1 CaMOCTOSITENIbHO OCYIIECTBIIATH I03HABATEbHYIO
JeSTENbHOCTh B 00JacTH (DU3MKHU, XUMHUHU, OHUOJIOTHH, BBISIBIATH MPOOJIEMBI,
CTaBUTH U (HOPMYIHPOBATH 3a/1a4H;

YP/I2.1 caMOCTOATENBLHO COCTABIATh IUIAH PEIICHUS PACUYETHBIX U
KauyeCTBEHHBIX 3aJlay, IUIaH BBITIOJHEHUS MPAKTUYECKOW pPabdOThl C Y4ETOM

HMMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIMOYTEHUIA;
YP/I3 naBath OLICHKY HOBBIM CUTYAILIUsIM;

YPJI4 pacuidpsATh paMKu y4yeOHOTrO TMpeaMeTra Ha OCHOBE JIMYHBIX
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MPENIOYTEHN

YP/JS5 nenate oOco3HaHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, Oparth

OTBETCTBEHHOCTD 3a PELICHUE;
YP/16 otieHuBaTh MpUOOPETEHHBIN OIBIT;

YPI7.1 cmnocoOcTtBoBaTh (POPMUPOBAHUIO W TPOSIBICHUIO ITUPOKOH
SPYIULIMU B 007acTH (PU3MKHU, TTOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTENIbHBIN U

KYJIbTYPHBIH YPOBEHb;

YPI(EHII)2 caMOCTOSITETbHO COCTaBJISITh IUIAH PEHICHUS PACUYETHBIX M
KaueCTBEHHBIX 33/1a4 M0 (PU3MKE W XUMUU, TUTAH BBITIOJIHEHUS MPAKTUYECKON WIIH
HCCJICIOBATEIHCKOM PAbOThI ¢ y4€TOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX

BO3MOKHOCTEH;

0) CAMOKOHTPOJb M SMOIMOHAJILHBI HHTEJLJICKT:

YPA8 naBath OICHKY HOBBIM CHUTYaIlusiM, BHOCHUTh KOPPEKTHUBHI B

ACATCIIbHOCTb, OUCHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

YP/19 Bnaserb HaBbIKAMHU TMO3HABATENbHOW pedIeKCMM KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, WX pe3yJbTAaTOB H

OCHOBaHU;

YPA10 ucnonbs3oBaTh npuemMbl pedaeKCHH A OLIEHKH CUTYalluH, BbIOOpa

BEPHOI'0 PEIICHHUS;

YP/I11 ymeTp oueHHBaTh PUCKU U CBOEBPEMEHHO NPUHHUMATh PEIICHUS I10

HNX CHMXKCHUIO,

YP/12 camoco3HaHMS, BKIIOYAIOMICTO CIIOCOOHOCTH IIOHMMAaTh CBOC
OMOIIMOHAJLHOE COCTOSHHUE, BHUJETh HaIpaBJICHUS Pa3BUTHS COOCTBEHHOMU

AMOIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

YPI13 camoperyaupoBaHusi, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHUE
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IMPUHUMATb OTBCTCTBCHHOCTDH 3d CBOC ITOBCICHHUC, CITOCOOHOCTH AaIlITUPOBATHCA K

OMOIOUOHAJIbHBIM U3MCHCHUAM U IIPOABIIATH I‘I/I6KOCTI>, OBITh OTKPBITBIM HOBOMY,

YPJ/I14 BHyTpEeHHEN MOTUBALIMM, BKIFOYAOIIEW CTPEMIIEHUE K JTOCTUKEHHIO
LEIU U YCIIEXy, ONTUMM3M, MHULUATUBHOCTb, YMEHHUE JIEUCTBOBATh, UCXOIA M3

CBOUX BO3MOXKHOCTEH;

YPJI15 smnatvuu, BKIIOYAIOIMIEH CIOCOOHOCTh IMOHHUMATH SMOITMOHAIBLHOS
COCTOSIHUE JPYTUX,  YYUTHIBATh €ro MpPU OCYIIECTBICHUH KOMMYHUKAIUH,

CIIOCOOHOCTb K COYYBCTBUIO U COIICPCIKNBAHHIO,

YPJI 16comnuanbHbIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTh BBICTPAaHMBATh
OTHOIICHUS C JIPYTHMMHU JIOAbMH, 3a00TUTHCS, MPOSBISATh MHTEPEC W pa3peimiaTh

KOH(DJIUKTHI;
YPJI17 npunumMats ceOsi, TOHUMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

YP/I18 npuHuMmaTe MOTHBBI M apryMEHTHl JIPYTHUX JIIOACH TPU aHAIM3E

PE3YJIbTATOB ACATCIIbHOCTH,

YP/I19 npusHaBath CBO€ NMPaBO U MPaBO APYTUX JHOJEH Ha OLIMOKH;
YPA(EHII)1 CaMOCTOSITEILHO OCYILIECTBIATh ITO3HABATEIbHYIO
NEeSATeIbHOCTh B 00JacTh (PU3MKH, XUMHH, OHOJOTHU, BBISBISATH MPOOJIEMBI,

CTaBUTbH U (POPMYIMPOBATH 3a/1aUH;

YPA(EHII)2 camMOCTOSTETbHO COCTaBJIATh IUIAaH PELICHUST PACUETHBIX M
KaueCTBEHHBIX 3a/a4 M0 (PU3MKE W XUMUU, TUTAH BBITIOJIHEHUS MPAKTUYECKON WIIH
HCCJICIOBATEIBCKOM PAbOThI ¢ y4€TOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX

BO3MOKHOCTEH;

YPA(EHII)4 wucnonb3oBaTh MpPUEMBI pe(IEKCUU JUIsl OLEHKU CHUTYyaluH,

BbIOOPA BEPHOI'O PEIICHUSI MPU PEIICHUH KaYeCTBEHHBIX U PACUETHBIX 3a/1a4;

YPI(EHII)S npuHuMaTe MOTHBBI M apryMEHTHI JIPYTUX YYaCTHHUKOB IpU

aHalM3e U OOCYXJCHHUU pE3YJIbTaTOB Y4YEOHBIX MCCIEAOBAHUN WM pPELICHHS
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(bI/ISI/I‘-ICCKHX 3aaad.

Ilpeomemmnuix (6azoewlii yposenn):

IIP1 copMupoBaHHOCTh TPEACTABICHUNA O POJIU M MecTe (PU3UKU U
ACTPOHOMHMHM B COBPEMEHHON HAay4HOU KapTUHE MHUpA, O CHCTEMOOOpa3yIoIIeH
ponu (U3NKKA B PA3BUTUU ECTECTBEHHBIX HAyK, TEXHUKH W COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJE POCCUUCKUX U 3apyOCkKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE
HAyKU; TIOHUMaHUe (HU3MYECKON CYITHOCTH HAOJIOMAEMBIX SIBICHUI MHUKPOMUPA,
MakpoMUpa M Meramupa; IOHUMaHUWE pOJId AaCTPOHOMHHM B MPAKTHUYECKOU
NEATENIbHOCT YEJIOBEKAa W JIalIbHEMIIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHHU, POJIU
¢busuku B GOpMUPOBAHUU KPYro3opa U GyHKIHOHAIBHONU IPaMOTHOCTH YeJIOBEKa

AJI1 pCHICHUA ITPAKTUYICCKUX 3a/1a4,

P2 ¢dopmMupoBaHHOCTH YMEHUW pacro3HaBaTh (PU3UYECKUE SBICHUS
(mporecchl) U OOBSCHATH MX HAa OCHOBE M3YYECHHBIX 3aKOHOB: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSMOJMHENHOE JBW)XKEHHE, CBOOOJIHOE TMaJieHue Tell,
JBIDKCHUE 10 OKPYXXHOCTH, WHEPIUsA, B3aUMOJACHCTBHUE TeJ, KoJyiebaTeabHOe
JIBMYKEHUE, PE30HAHC, BOJHOBOE JIBIDKEeHUE; AU y3usi, OpOyHOBCKOE JBMXCHHE,
CTPOCHHUE >KMIKOCTCH M TBEPIBIX TEJ, M3MEHEHHE OObeMa Tell MPU HarpeBaHUU
(OXJaXKICHUM), TEIJIOBOE DPaBHOBECHE, WCMapeHue, KOHJACHCAIWs, IUJIaBJICHUE,
KpUCTAJUTM3AIlUsl, KUATICHWE, BIAXHOCTh BO3MyXa, CBS3b CPENHEW KUHETUYECKOU
SHEPruUd TEIJIOBOIO JBMXKEHHUS MOJEKYJT C aOCONIOTHOM TeMmeparypoi,
MOBBINICHUE JABJICHUS Ta3a IIPH €r0 HArpeBaHUHU B 3aKPHITOM COCYE, CBS3h MEXKITY
napaMeTpaMy  COCTOSIHMSI Tra3a B M30MpoIeccax;  dJIEKTpU3alus — Tell,
B3aMMOJICIICTBUE 3apsJIOB, HarpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAas WHAYKIMS, JACHCTBME MAarHUTHOTO TIOJNS Ha
MIPOBOAHUK C TOKOM W JBFDKYIIHMKCS 3apsl, SJEKTPOMArHUTHBIE KOJCOAHWS W
BOJIHBI, TMPSMOJUHEHHOE paclpoCTpaHEHUE CBETa, OTPAKEHHUE, IMPETOMIICHUE,
uHTepdepeHnus, AUPPaKIUs W TMOIpU3ais CBeTa, JUCIEPCHs] CBETa;
doroanekTpuueckuii 3G(HEKT, CBETOBOE JaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
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CIICKTpPa aToMa BOoAoOpoad, CCTCCTBCHHAA U HCKYCCTBCHHAA PAANOAKTUBHOCTD,

I1P3 BIaACHHUC OCHOBOIIOJararomnumMmn @HSHHGCKHMH IIOHATHIMHU U
BCIIMYNHAMH, XAPAKTCPU3YIOIINMHU (1)I/ISI/ILIGCKI/IG IIPOHCCChI (CBHS&HHBIMI/I C
MCXaHNYCCKNM JABUXKCHHEM, B3aI/IMOI[eI>'ICTBI/I€M TCII, MCXaHNYCCKNMHU
KOJICOAHUSIMU H BOJIHAMH, AaTOMHO-MOJICKYJIIPHBIM CTPOCHHMCM  BCIICCTBA,
TCILUIOBBIMM IIPOLCCCAMU; JICKTPUICCKUM U MArHUTHBIM IIOJIIMHU, SJICKTPUICCKHUM
TOKOM, OJICKTPOMAarHuTHBIMHU KOJICOaHUSIMU 151 BOJIHAMU; OIITHYCCKUMU
SABJICHHUAMH, KBAHTOBBIMHU MABJIICHUAMH, CTPOCHHCM d4dTOMa M dTOMHOI'O sAOpa,
paI[I/IoaKTI/IBHOCTLI-O); BJIaACHHC OCHOBOIIOJIararomumMmn ACTPOHOMHUYCCKHUMH
MOHATHAMMA, ITO3BOJLIIOIIMMHA XapPAKTCPU30BaATh IMPOLCCCHI, IMPOUCXOAAINIMC Ha
3BC3J1aX, B 3BC3IHBIX CUCTCMAX, B MEKTaJIaKTH4E€CKON cpeac; IBUKCHUC HeOECHBIX

T€J1, IBOJIFOIMIO 3Be3/ U BeeleHHoi;

IIP4  BnajeHWe 3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOpUSIMH (3aKOH
BcemupHoro Ttsarorenus, [, Il wm III 3akonsl HbrooTOHa, 3aKOH COXpaHEHUA
MEXAaHUYECKOW SHEPTUH, 3aKOH COXPAHECHUS MMITYJIbCA, MPUHIUN CYIEPIIO3ULUH
CHUJI, TIPUHIUII PAaBHONPABHOCTU WMHEPIMATIBHBIX CHUCTEM OTCUETA; MOJICKYJISIPHO-
KUHETHYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, T'a30BbIE 3aKOHBI, IMEPBBIM 3aKOH
TEPMOJUHAMUKH; 3aKOH COXPAHEHUS DJIECKTPUUYECKOro 3apsiga, 3akoH Kyiona,
3akoH OMa 1isi ydacTka uenu, 3akoH OMa uisi HOJHOM 3JIEKTPUYECKOM IEMu,
3akoH [[>xoyns - JleHua, 3aKOH 3JIGKTPOMAarHUTHOM MHAYKIMH, 3aKOH COXPaHECHUS
SHEPryuM, 3aKOH MPSIMOJMHEUHOTO PaCIpOCTPAHEHUS CBETAa, 3aKOH OTPaXKEHUS
CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPAHEHHS SHEPTUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAHEHHUS DJICKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHUs
MacCOBOI'0 YHca, MocTyaThl bopa, 3aK0H paJuoakTUBHOIO pacliajia); yBEpEeHHOE
HCITOJIb30BaHHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpH aHanu3e GU3NUeCKUX SBICHUN 1

IIpOnCCCOB;

IIPS ymeHue y4YuThIBaTH TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3MUECKHUX

MOI[eJ]efII MaTrcpualibHas TOYKA, MHEpOUaJIbHasd CUCTEMaA OTCUCTA, HI[C&HBHBIﬁ ras;
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MOACIIN CTPOCHUA I'a30B, }KI/II[KOCTCI\/'I U TBCPIABIX TCII, TOYCYHBIN C-)JIGKTpI/ILIGCKI/Iﬁ
3apsad, AacpHada MOICIIb aTOMA, HYKJIOHHASA MOACIb aTOMHOI'O AJApa IIPpHU pCIICHUN

(u3nUecKux 3aay;

IIP6  BnameHwWe  OCHOBHBIMH  METOJAaMH  HAy4yHOrOo  IO3HAHUA,
UCTIOJIb3YeMBbIMH B (DU3HMKE: TPOBOJUTH TMPSMBIE M KOCBEHHBIC HW3MEPCHHUS
dbu3nUecKnX BETUYNH, BHIOUpAsk ONMTHUMAIBHBIA CIIOCOO M3MEPEHUS W UCIOIb3Ys
M3BECTHBIC METOIbI OIEHKH MOTPEITHOCTEH U3MEPECHHM, TIPOBOAUTE UCCIICTOBAHNE
3aBUCUMOCTEH (PU3UYECKUX BEIMYUH C HCIOJIB30BAHMEM TMPSMBIX H3MEPECHH,
OOBSCHATH MOJYYEHHBIE PE3YJIbTAThl, UCIONb3Ysl (PU3UYECKHE TEOPUH, 3aKOHBI U
MOHATHUS, W JENaTh BBIBOJBI, COOMIOAATh MpaBWia O€30MacHOr0 Tpyaa TNpU
IIPOBEJICHUU UCCJEIOBAaHUM B paMKax Y4eOHOro »JKCIepUMEHTa MU Yy4eOHO-
HCCIIeIOBATEIhCKON JEATEIBPHOCTH C UCITOIh30BAHUEM MU(PPOBBIX N3MEPUTETHHBIX
YCTPOMCTB U JTaOOpaTOpPHOTO 000pYyI0BaHUs; CHOPMUPOBAHHOCTD MPEACTABICHUM

0 MCTOAAaX IMOJIYYCHHA HAYUYHBIX ACTPOHOMHUYCCKUX 3H&HPII>1;

IIP7 cdhopMHUpOBaHHOCTh YMEHHS pellaTh pacueTHbIE 3a/ladyd C SIBHO
3aJJaHHON (PM3HYECKOW MOJEINbI0, UCHOJb3Ysl (PU3HUECKUE 3aKOHbl U MPUHIIMIIBL
Ha OCHOBE aHajJM3a YCJOBHS 33/Jayd BBIOUMpATh (PU3MUECKYIO MOJEINb, BBIIEIATH
dusnueckre BEIMYMHBI U (HOPMYIIbI, HEOOXOAUMBIE JIS €€ PEIlICHUs], TPOBOJAUTD
pacueTbl U OLEHUBAThb PEAJBHOCTb TMOJYYEHHOrO 3Ha4YeHUs (PU3NUECKON
BEJIMYMHBI,  pelaTh  KAaueCTBEHHbIE  3aJa4yd,  BBICTPaWBasi  JIOTUYECKH
HEIIPOTUBOPEUMBYIO LENOYKY PACCYKICHHM C ONOpOM Ha H3YYECHHBIC 3aKOHBI,

3aKOHOMCPHOCTH U CI)I/IBI/I‘-IGCKI/IG SABJICHUA,

P8 cpopmMupoBaHHOCTH YMEHHUS MPUMEHATHh MOJYYEHHBbIE 3HAHUS IS
OOBSICHEHUS YCIOBHM NPOTEKaHWS (PU3NYECKUX SBICHUW B MPUPOJE U JUIS
OPUHATHSA NPAKTUYECKUX PELICHUH B IMOBCEIHEBHOM >KU3HHU s 00ECIeUEeHMs
0e30MacHOCTH NpU OOpalleHHuH ¢ OBITOBBIMU NpUOOpaMH U TEXHUYECKHUMHU
yCTPOWCTBAMHU, COXpPAHEHHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOro

MOBEJICHUS B OKpPYXKAWOIIEH cpene; MOHMMaHHE HEOOXOAUMOCTH TPUMEHEHUS
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I[OCTI/I)KCHI/Iﬁ (l)I/I3I/IKI/I 1 TEXHOJIOT UM I palliOHAJIBHOTI'O IIPUPOJOIIOJIIb30BAHNA,

P9 cdhopMHupoBaHHOCTh COOCTBEHHOW TIO3MIIMM 10 OTHOLIEHUIO K
dbusznueckor uHPOpPMAIIMK, TOJIy4aeMOW U3 Pa3HBIX HCTOYHUKOB, YMEHHM
UCIIONIb30BaTh IU(POBBIE TEXHOJOTHUU [JISI  TOMCKA, CTPYKTYPUPOBAHMS,
WHTEpIpETAIlUU 1 MPEACTaBICHUs Y4eOHOM M HAy4YHO-MOMYJISpHON MH(popManny;

pa3BUTHE YMEHUN KPUTUYECKOTO aHAJN3a MoJIydaeMoi HH(POpMaIINH;

ITP10  oBnagenwe yMeHUsIMU pabOTaTh B TPYIIE C BBINOJHEHUEM
Pa3NUYHBIX COLMATIBHBIX POJIEH, MIAaHUPOBATh PabOTy TPYMIbI, PALUOHAIBHO
pacupeneniaTh AeATEIbHOCT B HECTAHIAPTHBIX CUTYALUAX, aJI€KBATHO OLICHUBATH

BKJIa/] K&K/IOTO U3 YYaCTHUKOB T'PYIIBI B PEUICHHE pacCMaTpUBaeMOil MpoOIeMbl;

ITP11 oBnanenue (cpopMUpOBAaHHOCTH MPEACTABICHUIN) TPABUIIAMU 3aITUCH
¢uznueckux Gopmyi peabeHO-TOUEHHOM cucTeMbl 0003HaueHui JI. bpains (ns
CJETBIX U CIA00BUIAIINX 00YJAIOIIUXCS).

IIP12 oBiaIeTbyMEHHEMIAEMOHCTPUPOBATh HA IPUMEpPAX POJb U MECTO
¢u3uku B pOpMHpPOBAHHM COBPEMEHHON HAyYHOM KapTHHBI MHUpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKM M TEXHOJOTMW, B MPAKTUYECKOM AEATEIbHOCTH
JIO/ICH; YIUTHIBATh TPAHUIIBI MPUMEHEHUS HU3YYEHHBIX (PU3NUYECKUX MOAeNeil:
MaTepuajibHasg TOYKAa, WHEpIMalbHas cUCTeMa OTCYETa, a0COJIOTHO TBEPAOE
TENO, UJCAIBHBIA ra3, MOAEINU CTPOCHMs Ta30B, KUAKOCTEH M TBEPABIX Tel,

TOUYCUHBIN AJIEKTPUUECKUM 3apsj] NPy PelIeHUH (PU3NUIECKUX 3a7ay;

IIP13 pacno3naBath pusnueckue sBiacHUA (MPOIECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXAHUKHU, MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BEIIECTBA U  DJIEKTPOJIMHAMHMKH:  pPaBHOMEPHOE U  PaBHOYCKOPEHHOE
IIPSMOJIMHENHOE
JBUKEHUE,CBOOOTHOCTIAICHUETEI, MHEPIIHS, B3aUMOICHCTBUETEI, nuddyzus,
OpOYHOBCKOE€ [IBIJKEHHME, CTPOCHHME >KUIKOCTEH W TBEPIBIX TeEJ, M3MEHEHUE
o0BéMa TEN pu HarpeBaHUU (oxyaxaeHun), TEILJIOBOE

paBHOBECHE, UCIAPCHUE,KOHICHC AL, [IJIaBJICHUE, KPUCTAJIN3AL S, KUTIEHHE, BJIA
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JKHOCTbBO31yXd, INOBBIMICHUC AABJICHHA I'a3a IIPU €0 HAI'PCBAHHWH B 3aKPbBITOM
CoCyac, CBA3b MCKIOY IIapaMCcTpaMHu COCTOAHHUA TIa3da B H30IIPOHCCCAX,

QJICKTPpU3anus TCII, B3aI/IMOI[eI\/)ICTBI/Ie 3apAa0B,

IIP14 omnuceiBaTh MEXaHUYECKOE JBWIKEHUE, HCIOIb3ys (Quznueckue
BEJIMYMHBI: KOOPJIMHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
cuja, WMIIYJIbC TeJla, KUHETUYeCKas »JHEprus, IMOTEHIUAIbHAs JHEeprusl,
MEeXaHu4deckasi paboTa, MEeXaHW4YecKas MOIIHOCTh, NPHU OMHCAHUU TPABHIILHO
TpPakTOBaTh (HPU3UYECKUI CMBICT HCMOJIb3YEeMbIX BEJIMYMH, WX O0O3HAYCHUS U
€MHUITBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3NYECKYIO BEIMYUHY C

APYruMH BECIIMYWMHAMU,

OMMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBIICHUS,
UCIIONB3Ysl (U3MYECKUE BEIMYMHBI: JaBICHHE Trasa, TemIepaTypa, CpemHss
KHHETUYECKask SHEPrUsl XaOTUYECKOTO IBUKEHUSI MOJIEKYII, CPEITHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI SHEprus, padbora rasa,
KOO(QQUIMEHT TIOJE3HOr0 JAEWCTBUS TEIJIOBOIO JABHUIaTessl; MpH ONHUCAHUU
OPAaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICI MCHOJIb3YEMBIX BEIMYUH, HX
00O3HAYEHUSI W CIWHMIIBI, HAXOAWTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(Gu3NUecKyl0 BEJIMYMHY C JPYTMMU  BEIMYMHAM;ONHCHIBATH HW3YYEHHbIE
AJEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUYECKHE SIBIEHHS (IIPOLECCHI),
UCTOJIB3Ys (PM3MUECKUE BEJIIMYMHBL: SJIEKTPUUECKUIN 3apsil, JIEKTPUUECKOE T0JIe,
HaIlpsHDKEHHOCTh  MOJS, NOTEHLIMAN, Pa3HOCTb NOTEHLHAJIOB; IPU OMHCAHUHU
IPAaBWIBHO TPAKTOBATh (PUIUYECKUNA CMBICI HCHOJIb3YEMBbIX BEIUYUH, HX
0003HAYEHUsI W EIAUHUIIBI; YKa3blBaThb (POPMYJIbl, CBSI3bIBAIOIIME JIAHHYIO

(GU3NYECKYIO BETUUUHY C IPYTUMH BETHUMHAMU,

P15 ananu3upoBaTh (PU3NUYECKUE TPOLECCHl U SBICHUSA, HCHOIb3Ys
(¢u3nuecKre 3aKOHbl U MPUHUUIBL: 3aKOH BceMupHoro Tsarotrenus, I, 11 m III
3aKkOHbl HpIOTOHA, 3aKOH COXpAaHEHUs MEXAaHWYECKOW DHEPIrUH, 3aKOH
COXpPaHEHHsI UMIIYJIbCA, NMPUHLUII CYNEPHO3ULMHU CHUJI, NPUHLMII PaBHOIPABUS

WHEPLHUAIbHBIX CUCTEM  OTCUETA, MOJICKYJSIPHO-KMHETUYECKYIO  TEOPUIO
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CTPOEHHS BEILlECTBA, ra30Bble 3aKOHBI, CBSI3b CPEIHENW KUHETUYECKON SHEpruu
TEIJIOBOTO JIBMKEHHUSI MOJIEKYJT ¢ aOCOJIOTHOM TeMIEepaTypoid, MEPBbIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUs S3JIEKTPUYECKOro 3apsaa, 3akoH KyioHna,
IPU 3TOM pa3InyvaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOe

BBIpQXEHUE U yCIIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;

ITP16 OOBSACHATH OCHOBHBIE MPUHILIMIBI ACHCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS MX O€30MaCHOrO HCIOIb30BaHUS B
MOBCETHEBHOW  JKM3HHW; BBIMOJHATH  OKCIEPUMEHTHI 1O  HCCICTOBAHUIO
(¢u3nyecKux SBJICHUIA U MPOIECCOB C HUCIOJb30BAHUEM MPSIMBIX, U KOCBEHHBIX
U3MEPEHUH, TIpU 3TOM (HOPMYIUPOBATh MPOOIEMYy/3aauy U TUIIOTE3y y4eOHOI0
AKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEIJIOKEHHOTO 00OpyIOBaHUS,

IPOBOJIUTH OMBIT U (POPMYITHUPOBATH BHIBO/IBI;

IIP17 ocymecTBiATh OpSAMbIE U KOCBEHHBIE H3MEpPEHUs (U3NUYECKUX
BEJIMYHH, ITPU ATOM BBIOMPATh ONTHUMAJIbHBINA CIOCOO U3MEPEHUS U UCTIOTIb30BaTh
U3BECTHBIE METOJIBl OLEHKM IOIPEIIHOCTEM  M3MEpPEHUM; HCCIEeN0BaTh
3aBUCUMOCTH MEXIy (U3MUYECKUMHU BEITUYMHAMHU C HMCIOJIb30BAHHEM MPSIMBIX
U3MEPEHUN, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThI
MOJIYYUCHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHUJAE TaOMMI] U TIpadukoB,

ACJIaTb BBIBO/BI 11O PE3yJibTaTaM UCCICAOBAHU,

P18 coOmomate mpaBmwia O€30MaCHOTO Tpyda TpU MPOBEIACHUH
UCCIIEIOBAaHUN B paMKaxX y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIeA0BaTebCKON
U OPOEKTHOM AESATEILHOCTU C HCIOJb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U
1a00paTopHOr0 OO0OpYIOBAaHMS; PElIaTh PACUETHBIE 3a7aud C SBHO 3aJlaHHOMN
buznuecKor MOJIETBIO, UCTIONB3YS (PU3NUECKHUE 3aKOHBI U TTPUHIIUIIHI, HA OCHOBE
aHayM3a YCJOBHUS 3aJjaudl  BBIOMpaTh (PU3WYECKYI0 MOJENb, BBIIETATH
dbu3nYecKre BeIMYMHBI U (POPMYIIbl, HEOOXOIUMBIE ISl €€ PEIICHUSs, POBOIUTh
pacy€Thl W OIEHHUBATh PEAJBLHOCTh TOJYYEHHOTO 3HaueHUsi (puanueckoi

BCIIMYHNHBI,
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IIP19 pemars KadyeCTBEHHBIE 3aaud: BBICTPAUBATh  JIOTUYECKH
HEIIPOTUBOPEUMBYIO LIETIOYKY PACCYKIECHHUM C OIOPOM HA HU3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUECKHUE SABJICHHUS; UCIIOIb30BaTh MPU PELIEHUN Y4E€OHBIX
3aJja4  COBpPEMEHHble  WH(OPMALMOHHBIE  TEXHOJIOTMM  JJIs  IIOMCKa,
CTPYKTYPUpPOBaHHUS, HWHTEPOpPETAMd U MPEACTaBICHUS Yy4yeOHOMMHAYYHO-
HOMYJIIPHONMH(OPMALIUY, [TOTYYEHHOWU3PA3TUYHBIXUCTOUHUKOB,  KPUTHYECKU

aHAIM3UPOBATH MOTYYAEMYIO HH(DOPMAIIHIO;

ITP20 npuBoAUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOIMH; HCIOJb30BaTh TEOPETUYECKHE 3HAHUSA IIO
¢u3nke B TOBCEAHEBHOM JKHU3HHM JUid oOecredeHus Oe30MacHOCTH TpHU
oOpaiieHu ¢ npudopaMu U TEXHUYECKUMH YCTPOMCTBAaMH, AJII COXPaHEHHUS
3I0pOBbSI U COOJIIOICHUSI HOPM HKOJOTMYECKOTO IMOBEIEHUS B OKPYXKAIOIIEH

cpene;

ITP21 pabGoTaTh B TpyIMIie ¢ BBHIMOJHEHUEM PA3IMYHBIX COLUATBLHBIX POJIEH,
IJIaHUPOBaTh pPabOTy TPYMIMbl, PAMOHAIBHO pPAaCHpPEAessiTh OO0S3aHHOCTH U
IUIAHUPOBATh JECATEIIbHOCTh B HECTAHIAPTHBIX CUTYaLMSAX, aJICKBATHO OLICHUBATH

BKJIAJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIbI B PEILIEHUE pacCMaTpUBaEMOi IPOOJIEMBI.

OcBoeHue cofepkaHusi y4eOHOro mpeaMera OVIL0O6 ®usuka

o0ecreynBaeT JOCTHIKEHNE 00YJIArOITUMUCS CIASTYIONMX OOIIUX KOMIIEeTeHIUii:

OK4 DddexkTuBHO B3aMMOJCHCTBOBATh M padOTaTh B KOJUIGKTUBE H

KOMaH/C.

B pesymbrare ocBoenuss yueOHoro mpenmera OVIL.06  ®dusmka
00 ydJaromuiics JoJKeH

3Hamy:

31cmbicn  QU3MYECKUX TIOHATHM: (uU3MUecKoe sBIeHUE, (uU3nyecKas
BEJIMYMHA, MOJIENb, TUTOTE3a, (PU3MUECKHU 3aKOH, TEOpHs, MPHUHIIHUI, MMOCTYIAT,
IPOCTPAHCTBO, BpEMs, BELIECTBO, B3aMMOJCICTBHE, WHEpIUAIbHAs CHUCTEMA
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oTCueTa, MarephalibHas TOYKa, WACANbHBIA Tra3, a0COJMIOTHO YEpHOE TeJo,
TEIUIOBOM JIBUTaTellb, JJEKTPUYECKUN 3apsijl, JIEKTPUUYECKUN TOK, MPOBOJIHUK,
MOJIYIIPOBOJHUK, TUAJIEKTPHUK, MJ1a3Ma;

32 cwmbicn (U3MYECKUX BEIMYUH: TyTh, TNEPEMEIIEHUE, CKOPOCTh,
YCKOpEHHE, Macca, MIOTHOCTh, CUJia, JABJIEHWE, HMMITYJbC, pad0Ta, MOIIHOCTD,
KUHETUYECKasi HHEeprusi, MNOTEHIUalIbHas DBHeprus, Kod3((UUHUEHT TMOJIE3HOTO
JENCTBUSI, MOMEHT CHUJIbI, IEPUO/I, YACTOTA, aMILIUTYya KoJeOaHui, JIMHA BOJIHBI,
BHYTPEHHSSI DHEPrusi, ylaeldbHas TEIJIoTa MapooOpa3oBaHUs, yAelbHAas TEIUIOTa
IUTABJICHUSA,  yAeNdbHAs  TEMJoTa CropaHus, TeMmIeparypa, aOCOJtOTHas
TEMIIepaTypa, CpeAHsAs KUHETHYECKas SHEpPrus 4YacTHI] BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, yJEJIbHAs TEIUIOEMKOCTb, BIIAXKHOCTh BO3/lyXa, SJEKTPUUYECKUN 3apsf,
CWJIa DJIEKTPUYECKOI'O0 TOKA, JJIEKTPUUYECKOE HAIPSKEHUE, DSIEKTPUUYECKOE
COMPOTHUBJICHHE, padoTa U MOIIHOCTbh JJIEKTPUUECKOTO0 TOKA, HAIMPSKEHHOCTh
AJEKTPUYECKOr0 II0JIS, PA3HOCTh NOTEHUUAJOB, JJIEKTPOEMKOCTh, HHEPrus
ANEKTPUUECKOTO TOJIs, JIEKTPOABIKYIIAs CUJIa;

33 cmbicn (GU3MYECKUX 3aKOHOB, MPUHIUIIOB, TMOCTYJIATOB: MPHHITUIIBI
CyNEepno3uLUA U OTHOCHTEIBHOCTH, 3aKOoH Ilackans, 3akoH Apxumena, 3aKOHBI
JUHAaMUKU HpIOTOHA, 3aKOH BCEMHPHOI'O TATOTEHUS, 3a4KOH COXPAaHEHUS UMITYJIbCa
U MEXaHUYECKOW SHEPruM, 3aKOH COXPAHEHMS DHEPruu B TEIUIOBBIX IMpoIleccax,
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHMS DJIEKTPUUYECKOro 3apsjaa, 3akoH Oma
IUI y4aCTKa DJIEKTPUYECKOM 1enu, 3akoH Jxoyns — Jlenua, 3akoH ['yka, oc-
HOBHOE€ YypaBHEHHE KHHETHUYECKOM TEOPUM TIa30B, YPAaBHEHUE COCTOSHHUS
uaeanbHOro rasza, 3akoH Kyiona, 3akoH OMa s TOJHOW UENH; OCHOBHBIE
MOJIOKEHUSI HU3YydaeMbIX (PU3MUECKHX TEOpUd M HUX poib B (POPMHUpPOBAHHUH
Hay4HOT'O MUPOBO33PEHUS;

B pesymbrare ocBoeHus ydeOHoro mpeamera OVILO6  ®usuka
0o0yyJaromuiics: JOJKEH

ymemp:

Y1 00BACHATH U aHANM3UPOBATH POJb U MECTO (PU3MKU B (POPMHUPOBAHUU

COBPEMEHHOW HAyYHOW KapTUHBI MHUPA U  IEJIOCTHOCTh (DM3HYECKOW TEOpHH,
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pa3inuyarh TPaHUIBI €€ NMPUMEHUMOCTH M MECTO B PSAy APYrux (PU3NYECKHX
TEOpUH;

Y2 xapakTepu3oBaTb B3aUMOCBA3b MEXIy (U3UKOW H  APYTUMH
€CTECTBEHHBIMU HayKaMH;

Y3 xapakTtepu3oBaTh CHUCTEMHYIO CBSA3b MEXKJYy OCHOBOIIOJAratOIuMU
HAy4YHBIMU MTOHATHUSIMU;

Y4 Bnagerb mnpuéMamMu TMOCTPOEHUST TEOPETHUECKUX JI0KA3aTeNIbCTB,
IPOTHO3UPOBAHUSA OCOOCHHOCTEW MpOTeKaHusl (HU3NUECKUX SIBJICHUM U MPOLIECCOB
Ha OCHOBE IIOJIYYEHHBIX TEOPETUYECKHMX BBIBOAOB U  JOKa3aTENbCTB,
aHAJIM3UPOBATh TPaHUIBl NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IMOHUMATh
BceoOlmMi  xapakTep  (QyHIaMEHTAIbHBIX 3aKOHOB U OIPAaHUYEHHOCTH
HCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

Y5 00BACHATH yCIIOBUSI TPUMEHEHUSI (U3MUECKUX MOJENeH MpH PEIIeHUU
¢u3nyeckux 3a1ay, HAXOAWUTh AJEKBATHYIO MPEIJIOKEHHOH 3ajaue (pU3NYECKYIO
MOJIeJIb, pa3peliarb MpoOieMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHWM, Tak W MNpU
IIOMOIIY METOJIOB OLICHKHU.

Y6 pemarb 53KClepUMEHTANbHbIE, KAu€CTBEHHBIE M KOJMYECTBEHHBIC
3aJauM, HCIOJNB3Yys (U3NYECKHE 3aKOHBI, a TAaKXKE YpaBHEHHUs, CBS3bIBAIOIINE
(du3nuecKkre BeIMYUHBI, UCMOJIb3YSd METOJbl MATEMATUYECKOIO0 MOJIETUPOBAHMS, B
TOM YHCIIE TPOCTEHIINE CTAaTUCTUYECKHUE METOAbI JJisi 00pabOTKH pe3ysbTaToB

OKCIICPpUMCHTA.

5. COAEP KAHME YYEBHOI'O MATEPHAJIA

HaumenoBanu | Coaep:kanue yueOHOro MaTepuaia, NpakTH4ecKue 3aHATHS,

€ pa3aesioB U CaMOCTOSAITeJIbHASA padoTa 00y4aromuxcst

TeM

Du3nka u O®usnka—-Hayka o npupoae. HayuHble MeTOabl MO3HAHUSA

MeTObI OKpyXaromero mupa. Ponb 3kcriepuMeHTa M TEOpUU B IIpoLecce
MO3HAHUS TMPUPOABI. DKCIEpUMEHT B ¢u3uke. MoaenupoBaHue

Hay4HOoro ¢u3nUeckux SBJICHWW W TpoleccoB. HaydHble THMOTE3HI

MO3HAHHMSI @u3n4ecKue 3aKOHbl W TEOpUHM. ['paHHUIBl TPUMEHUMOCTH

¢usnyecknx 3akoHOB. [IpuHumm coorBerctBusa. Pomb u mecrto
¢u3uKH B GOPMUPOBAHUH COBPEMEHHON Hay4YHOU KapTUHBI MUpa, B
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MPAKTUYECKOM JIEATEIIbHOCTH JIHOJIEN

PA3JIEJI 1.
MEXAHUKA

Mexannueckoe nBukeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUIKCHUS.
Cucrema otcuéra. Tpaekropus. [lepemenienue, ckopocTb (CpeaHsss CKOPOCTb,
MT'HOBEHHAsi CKOPOCTh) M YCKOpPEHHE MaTepHajbHON TOYKH, X MPOEKIHUU Ha
ocu cucTeMbl KoopauHat. ClIoKeHHe MepeMEeIIeHU U CII0KEHHE CKOPOCTEH.
PaBHOMepHOE U paBHOYCKOpPEHHOE MpsAMONUHEIiHOe ABMXkKeHue. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHMs, IIyTH W IepeMeUICHUs
MaTepualdbHOM TOYKHM OT BpeMmeHH. (CBoOOgHOE mTaaeHue. YCKOpeHHe
cBoOonHOro najaenus. KpuponuHeiiHoe aBmxeHue. /Bukenne marepuanbHOR
TOYKM II0 OKPYKHOCTH C IIOCTOSHHOM II0 MOAYJIK CKOPOCTBIO. YTJOBas
CKOpOCTb, JIMHEWHass ckopocTh. Ilepuonq u  dyactora  oOpalieHus.
LentpocTpemuTtenbHOE YCKOpEHHE. TexHnueckue yCTpoiicTBa 5
MIPAKTUYECKOE NPUMEHEHUE: CHUAOMETP, ABUKEHUE CHApSAOB, ILICMHbIE M
peMénnbie nepenauu. [Ipuniun orHocutenbHOCTH ['amunes. IlepBbiil 3aKoH
Hprorona. Mnaepuuansuble cucteMbl oTcuéra. Macca tena. Cuna. [lpuniun
cynepno3uuuu cui. Bropoil 3akoH HproTOHa 111 MartepuabHOW TOYKH.
Tperuii 3axkoH HploTOHa A1 MaTepuagbHbIX TOYEK. 3aKOH BCEMHUPHOIO
tarorenus. Cuna Tsoxectd. [lepBas kocmuyeckas ckopocTs. Cuiia ynpyrocTH.
3akoH I'yka. Bec tena. Tpenne. Bunbl TpeHUsI(ITOKOS, CKONbKEHUS, KaUE€HUs).
Cuna tpenusa. Cyxoe Tpenue. Cuiia TpEeHUsI CKOJBXKEHUS M CHUJIa TPEHHS
nokos. Koapduuuent tpenus. Cuna cOnpoTUBIEHUS MPHU JBUKEHUM Tella B
KHUJIKOCTH MM rase. [loctynarensHoe U BpalaTesibHOE ABHXKEHHE a0COMIOTHO
TBEpAOro Tena.MOMEHT CHibl OTHOCHTENBHO Ocu BpauieHus.llnedocusl.
YcnoBus  paBHOBecus — TBEpAOro  Tena. TeXHUYECKWe  yCTpoWcTBa U
MIPAKTUYECKOCIPUMEHEHUE:  MOAIIUIHUKY,  JBUKEHUE  HMCKYCCTBEHHBIX
CIIyTHUKOB. Wmnynsc  MarepuanbHOM  TOUkKM  (Terna), CUCTEMBI
MaTepHaIbHBIXTOYEK. VIMIyIbC CHJIBI U M3MEHEHHE UMITyJibca Tela. 3aKOH
coXxpaHeHHs uMmnyibca. PeakTuBHOe IBHKeHHe. Pabora cuibl. MomHOCTh
cunbl. KuHeTnyeckas sHeprusi MarepuaibHON Touku. Teopema 00 M3MEHEHUU
kuHernueckor sHepruu.llotennumanbHas sHeprus.lloreHuunanbHass >Heprus
ynpyro aeopMupOBaHHOMN MPYKUHBI.

[lorenumanbHas SHeprusi Tena BOJIM3M  MOBEPXHOCTH  3EMIIH.
[TorenuumanbHple W HE MOTEHUMANbHbIE cUJbl. CBs3p paboThl HeE
IIOTCHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM 3HEPruu CHCTEMBbI

TeJ. 3aKOH COXpaHEHUsI MEXaHUYECKOM dHepruu. Yupyrue u He ynpyrue
CTOJIKHOBEHUS. TexHu4YecKkne yCTporiCcTBa U NPAaKTUYE€CKOE TPUMEHEHU E:
BOZOMET, KOIIEP, IPY>KUHHBIA MACTOJIET, IBU)KEHUE PAKET

IpakTHyeckue 3aHATUA:
Pemenue TectoB. Pemenue 3anay (kapTouku-3aanus). Y CTHBIA Opoc
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PA3JIEJ 2.
MOJIEKY.JISI
PHAS
®U3NKA

A TEPMOJIH
HAMHUKA

OCHOBHBIE TOJOXKEHHUS MOJEKYSIPHO-KMHETUYECKOW TEOPUM MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddys3usa. Xapakrep HBHOKEHUS H
B3aUMOJICHCTBUS YaCTUI[ BellecTBa. Mojenu CTpOEHUs ra3oB, KUIAKOCTEU U
TBEPABIX Tel U OOBSCHCHHE CBOWCTB BEIIECTBA HAa OCHOBE 3THX MOJICIICH.
Macca u pa3mepsl monekyn. KomnmuectBo Bemiecta. ITocrossHnas ABoranpo.
TennoBoe paBHOBecue. Temmeparypa u €€ M3MEpEHHE. IIKaja TeMIEepaTyp
enbcuss. Moaens uuaeanmpHOro rasza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETHYECKOW TeOpUH HIeaJIbHOro ra3a. AOGCOIIOTHAsI TeMIepaTypa Kak Mepa
CpeqHell KMHETHMYECKOW PHEPruM TEMJIOBOro ABHMKeHUs dacTul rasa. Illkama
temnepatyp KenbBuna. ['a3oBble 3akoHBl. YpaBHeHHMEe MeHzeneeBa—
Knaneiipona. 3axkon JlaipToHa. M3omporeccel B HAEAIBHOM Tas3e C
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe mpeacTaBieHHE
M30MpOIIECCOB: H30TE€pMa, H30Xopa, Hu3o0apa.TexHuueckue ycTpoiicTBa H
IIPaKTUYECKOE NpUMEHEHue: TepMoMeTp, Oapomerp. TepmonuHamuueckas
cucreMa. BHYTpeHHsIsI 3Heprus TepMOAMHAMMUYECKON CHUCTEMBI U CHOCOOBI €€
n3MeHenus. KommyectBo Temnorel U pabota. BHyTpeHHssT sHeprus
OJJHOATOMHOI'0 MJI€AJIBHOTO ra3a. Buaspl Temonepenadu: TEIUIONPOBOJHOCTD,
KOHBEKLMS, M3Iy4YeHHE. YlelabHass TeIUIOEMKOCTh BeniecTBa. KoanuecTBo
TEerJIoTel Npu Temionepenade. [lonstue o6 aamabatHoM mnpouecce. [lepBbiit
3aKOH TepMoAMHaMUKH. [IpuMeHeHHe NepBOro 3akoHa TEPMOAMHAMUKH K
uzonpoueccam. I'paduueckass mHTEepnperanus padoThl ra3a. Bropol 3akoH
TepmoarHamMuKku. HeoOpatumocTs nporieccoB B npupoje. TenaoBbie MalluHbI
Jlpuniunel  aelcTBUS TEIUIOoBbIX MamuH. [IpeoOpa3oBaHus »HEpruu B
TenJaoBbIX MammHax. KosduiumeHT mone3noro aeicTBus TENI0BOW MAIIMHBL.
[Mukn KapHo u ero ko>p@uIuEHT MOJe3HOro IeicTBUS. DKOJIOrHYecKHe
npoOJieMbl TEMJIOPHEPreTUKU. TeXHUYecKue YCTpoHcTBa  MpPaKTUUECKOe
MpUMEHEHUE: JBUTATEeNb BHYTPEHHETO CrOpaHHs, OBITOBOW XOJOIMIbHUK,
koHauumonep. Ilapoobpa3zoBanue u KoHAeHcauus. VcmapeHue W KUIIEHHE.
AOcomoTHasT U OTHOCHTENIbHAs BJIAXHOCTh BO3AyXa. HachllmieHHBIA map.
VYnenbHas TemIoTa napoodpa3oBaHus. 3aBUCHMOCTbTEMIIEPATYPhl KUTICHUS OT
nasnenus. Teépmoe Teno. Kpucranmmueckue u amopdHsie Tena. AHH30TPOIHUS
CBOWCTB KPUCTAJUIOB. Kunkue KPHUCTAJLIBL.
CoBpeMenHbleMaTepuaiibl. [InaBaeHnenkpyu cTamm3anus. Y 1e1bHasTenaoTa
IIJIABJICHHUS. Cy6numanus. Y paBHEHUETEIUIOBOr 00aaHca. Texuuueckue
yCTpOHCTBA u MIPaKTHYECKOE IIPUMEHEHUE: TUTPOMETP u
IICUXPOMETP,KaJIOPUMETP,TEXHOJIOT MU I10JIy4€HUSCOBPEMEHHBIX
MaTEepUaIOB,BTOMUYNCIE HAHOMATEpUaloOBU HaHOTeXHONOruHu. KoHTponbpHas
pabota Nel.

IIpakTHYecKkue 3aHATHS:
Pemenue TectoB. Pemienue 3anay (kapTouku-3aaHus). Y CTHBIA Opoc
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PA3JIEJ 3.
YJEKTPOJ
MHAMHUKA

DnexTpuzauus Tell. DIEKTpuYecKuid 3apsia. JlBa BU1a 3JeKTpUUECKUX 3apsiI0B.
[IpoBOOHUKM, JUAJIEKTPUKA U MOJYINPOBOJHUKH. 3aKOH COXPaHEHUs
aJeKTpUUecKoro 3apsaa. BzaumoneiictBue 3apsanoB. 3akon Kynona. Toueunsrii

ANEKTPUYECKUI 3apsi. DJEKTpUYECKOe noJje. Hanpsoxénnoctb
QJICKTPUUYECCKOro I10JI4. HpI/IHIII/IH CYHNEPIIO3UIHUU DBIICKTPUICCKUX TTOJIEH.
Jluaun HanpsHKEHHOCTH AIEKTPUYECKOTO TOJISL. Pabora CHJT

anekTpocratnyeckoro  noss.  Ilorenmuman.  Pa3HocTh  moTeHHIMAOB.
IIpoBOIHUKY M IUDIIEKTPUKH B JIEKTPOCTATUYECKOM ITo€e. JIUdIeKTpudecKas
MIPOHULIAEMOCTh. DNeKTpoeMKOocTh. KonaeHcaTop. DIeKTpOoEMKOCTh MIOCKOT0
KOHJIEHCATOpa. OHEpPrus  3apsHKCHHOrO0  KOHJAEHcaTopa.  TeXHHuYeckue
YCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: DJJIEKTPOCKOI, JJIEKTPOMETD,
AIIEKTpOCTATUYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOPOB, KOHAEHCATOD,
KOIIMPOBAJIbHBIN anmnapaT, CTPYHHBIN NPUHTEP. DIEKTPUUECKUN TOK. Y CIIOBUS
CYLLIECTBOBAHMS DJIEKTPUYECKOro ToKa. Mcrounuku Toka. Cuia TOKa.
[loctosannbii  Tok. Hanpsokenne. 3akoH Oma Ui yyacTKa  LIETH.
DJEKTPUYECKOE CONPOTUBIIEHUE. YJAEIbHOE CONPOTUBJICHHUE BEIIECTBA.
ITocnenoBarensHOE, HapajulIeIbHOE, CMEIIaHHOE COCIMHECHUE
npoBoaHUKOB.Pabota  snexTpuueckoro Toka. 3akoH  Jlxoymis—JleHua.
MOIIHOCTE 3JIEKTPUYECKOIO TOKA. DJEKTPOABMKYILAS CHJIA U BHYTPEHHEE
CONPOTHBJICHUE HCTOYHHMKA TOKa. 3akoH Oma g MoJIHOM (3aMKHYTOM)
anekTpuueckor 1enu. KopoTkoe 3aMblkaHue. DJIEKTPOHHAs MPOBOJUMOCTH
TBEPABIX METAJIOB. 3ABUCUMOCTb COIIPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBHI.
CBepxmpoBOAUMOCTb.  DJIEKTpUYECKUd TOK B Bakyyme. CBoiicTBa
NIeKTpOHHbIX NyukoB. [lomynpoBognuku. CoOCTBEHHass W IpUMECHas
IIPOBOJUMOCTh IIOJIYIIPOBOHUKOB. CaoiicTBa p—n-nepexona.
[TomynpoBOAHUKOBBIE TMPUOOPHL. DJIEKTPUYECKHI TOK B pacTBOpax H
pacmiaBax AJIEKTPOJUTOB. DJIEKTPOIUTHYECKAs IUCCOLHUALMA. DJIEKTPOJIM3.
OnekTpudecknuii TOK B razax. CaMOCTOSTENbHBIM W HECAMOCTOSTEIbHBIN
paspsz. MomnHus. [Tna3ma. TexHUUEeCKHEeyCTpOCTBAUIIPAKTUY ECKOE
IIPUMEHEHUE:  aMIEpMETpP, BOJBTMETP, pPEOcTaT, MCTOYHUKH  TOKa,
AIIEKTPOHATPEBATEIIFHBIE  NPUOOPBI,  DJIEKTPOOCBETUTENBHBIE  MPUOOPHI,
TEPMOMETP  CONPOTUBJIEHUS,  BaKyyMHBbId  JHMOJ, TEPMUCTOpPBl U
(OTOpE3UCTOPHI, MOJYIPOBOJHUKOBBIM IUOMA, TalbBaHUKa. [locTOsSHHBIE
MarHuThl.B3aumoeiicTBue noCTOSHHBIX MarHUToB. MaruutHoe none. Bektop
MarHuTHOM MHAYKUMU. [IpyHIMD cynepno3uiuu MarHUTHbBIX nojiei. Jluaum
MAarHUTHOM WHAyKUMW. KapTuHa JHMHUNA MarHUTHOM MHIAYKUHUHM  IIOJIS
IIOCTOSHHBIX ~ MarHuToB. MaruuTHoe 1oj€ IPOBOAHMKA C  TOKOM.
Kaprunanuanit WHIYKIUU MarHUTHOT ONOJIS IJIMHHOT O
MIPSIMOTOIIPOBOAHUKAN3aMKHYTOIO  KOJIbI[€BOT OIIPOBOIHHUKA,KATyIIIKUCTOKOM.
OnebIT
Opcrena.BzaumopeiicrBuenpoBoiHukoBcTokoM. Cruna Ammnepa,eémMonyibUHampa
Bienue.Cunallopenua,eémonynpuHanpanieHue. [ Buxenue
3apsHKEHHOMYACTUIIBIB OJJHOPOJHOM MarHMUTHOM Tone. PaGora cuiiel Jlopenna.
SlBneHue BIEKTpOMAarHUTHOM HWHAYKUMHU. [IOTOK BekTOpa MarHMTHOU
WHIYKIUU. OJIEKTPOABMKYINAS CHJIA MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOMN
naaykuun @apanes. BuxpeBoe snekTpuueckoe mnoje. ONEKTPOABHKYIIAs
CWJIa HHIYKLIHUH B IPOBOJHHUKE, IBUXKYIIEMCS MMOCTYNATENbHO B OJHOPOJHOM
MarHuTHoM nose. [Ipasuio Jlenna. UHIyKTUBHOCTB. SIBIIeHHE CAaMOMHIYKIIUH.
ONEeKTPOABMKYIAsl CHJIa CAMOMHIYKIMM. OHEPruss MarHUTHOrO IO
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KaTyIIKd C TOKOM. DJIEKTpPOMAarHUTHOe moje. TeXHWYecKue yCTpoicTBa M
MMPaKTHYCCKOC IIPUMCHCHHUC! IIOCTOAHHBIC  MArHuTHI, QJICKTPOMAIrHUThI,
QJICKTPOABUTATCIIb, YCKOPUTECIN 3JICMCHTAPHLIX 4aCTUL, HHAYKOWMOHHAA IICUb.
KontposnbHast pabota Ne2

IpakTHyeckne 3aHATHUA:
Pemenue TecToB. Pemenue 3amau (KapTouKu-3aaHus). Y CTHBIA OTPOC

PA3JIEJI 4.
KOJIEBAHU
sI ¥ BOJIHBI

KonebatenpHast  cuctema.  CBOOOJHBIE  MEXaHHYECKME  KoOJieOaHUS.
I'apmonnueckue konebanus. Ilepumon, wdacrora, ammiauryga u  (Qasa
koneOanuii. [IpyxuHHBI MasTHUK. MaTeMaTU4eCKUii MasiTHUK. YpaBHEHUE
rapMOHMUYECKUX KosebaHuid. [IpeBparneHue 3HEpPruM MpH IapMOHUYECKUX
kosnebanusx. KosebatenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbBIE
KosiebaHusl B MJI€AJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIy
MEXaHUYECKUMU U JIEKTPOMATrHUTHBIMU KosieOaHusmu. @opmyna TomcoHa.
3aKOH COXpaHEHHs DJHEPrud B HJI€AJbHOM KoJIeOaTEIbHOM KOHTYDE.
[IpencraBnenne o 3aTyxaromux KojaeOaHusX. BeIHyKIeHHbIE MEXaHUUECKHIE
koneOanus. Pezonanc. BbIHyXIEHHBIE SIEKTPOMarHUTHbIE KoOJIeOaHUS.
[lepemennsiii  TOok.CUHYyCOMJANbHBIM  TMEpeMEHHbII  TOK. MOIIHOCTH
IIEPEMEHHOr 0 TOKa. AMIUINTYAHOE U JCHCTBYIOLIEE 3HAUYEHUE CHJIBI TOKAa U
HanpspkeHus. Tpanchopmatop. IIpomsBoxncTBo, mepenaya u moTpedieHue
IEKTPUYECKONM OSHEPruu. OKOJOTMYECKME PHCKA NP IPOU3BOACTBE
anekTposHepruu.  KynbTypa ~ HCHOIB30BaHMS ~ DJIEKTPOSHEPIHH B
MIOBCEAHEBHON KU3HHU. TEXHMYECKHME yCTPOMCTBA M  IPAKTUYECKOE
IIPUMEHEHUE: JIEKTPUUECKUI 3BOHOK, T€HEPAaTOp MEPEMEHHOTO TOKA, IMHUU
JJIeKTponepenady. MexaHuyecKue BOJIHBL, YCJIOBUS  PacIpOCTPAHEHMS.
ITepuon. CkopocTe pacnpocTpaHeHUss M JUIMHA BOJHBL. [lomepeunele u
IpojioJibHbIe BOJNHBL. VHTepdepeHuus U audpakuus MEXaHUYECKHUX BOJIH.
3Byk. Ckopocts 3ByKka. I'pomkocTh 3Byka. Beicora Tona. TemOp 3Byka
DJEeKTpOMarHuTHbIE BOJIHBI. Y CJIOBUS U3ITy4eHus
IEKTPOMAarHUTHBIXBOJIH.B3aumuass opueHtanuss BekropoB E, B,u B
JIEKTPOMAarHUTHON BoJiHE. CBONCTBA2JIEKTPOMArHUTHBIXBOJIH: OTpPaXKCHHUE,

MIpeJIOMJICHHE, noJisipu3aus, mudpakus,uaTepdepennns. CKopocTb
JIEKTPOMAarHUTHBIX BoJH.l1IkanasnekTpoMarHUTHBIXBOJIH.
[IprmMeHeHu eaneKTPOMarHuTHhIX BOJIH B TEXHUKE u
obITy. [l puHIMTIIBIPAAOCBSI3UU TEJIEBUCHUS. Paguonokanus.
DNeKTpOMAarHUTHOE3ar psI3HEHHE OKpY’KaroIen cpenbl. Texunueckne

YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIbTPa3ByKOBASIIMATHOCTUKA B TEXHUKEUMEIULIMHE, pajap,paaionpuEMHHUK,
TEJIEBU30D, AHTEHHA, TenedoH, CBY-nieun. I'eomeTpruueckas
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ontuka.lIpsmonuHeliHoe pacpocTpaHeHHE CBETa B OAHOPOAHOM cpexe. Jlyu
cBera. TodyeuHslli UCTOYHUK cBeTa. OTpa)keHUE CBETa. 3aKOHBI OTPaXKEHUS
cgeta. [locTpoenue n3obpakeHuil B miockom 3epkaie. [Ipenominenue ceera.
3aKkoHbl TpeNoMJIeHUs cBeTa. AOCOJIOTHBIA IOKa3aTellb IMPEIOMIICHHUS.
ITonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroyi moJHOrO BHYTPEHHETO
orpaxkenus. Jucnepcusi cera. CnoxHblii coctaB Oemoro cBera. lIBer.
CoOupatoniie ¥ pacceuBalolMe JMH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE M ONTHYECKasl cujia TOHKOM uH3bIL. [locTpoenune n3o0pakeHuit B
coOMparolMXx M pacceuBalonMX JHUH3aX. QPopMmylia TOHKOH JIMH3BL
VYBenndeHnue, naBaemoe JUH30M. IIpenensl npUMEHUMOCTH T€OMETPUYECKON
ontuku. BomnoBas ontuka. WMutepdepenums ceta. KorepeHTHble
UCTOYHUKHU. YCIOBHUA HAOMIOJEHUS MaKCUMYMOB M MHHUMYMOB B
UHTePPEPEHIIMOHHOM  KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
UCTOYHUKOB. Jludpakuus csera. [udpaxnuonnas pemérka. YcioBue
HaOJIOIEHNUs TJIaBHBIX MAaKCUMYMOB IpU MaJe€HUM MOHOXPOMAaTHYeCKOro
cBeTa Ha audpakuuoHHyro pewéTky. [lomspuzauust cBera. TexHuueckue
yCTpOWCTBAa M INPAKTUUYECKOCNPUMEHEHME: OuYKH, Jiyna, (oroanmnapar,
IIPOEKLMOHHBII anmnapaT,MHUKPOCKOII, TEJIECKOII,BOJIOKOHHAs OIITHKA,
IU(ppaKkLMOHHAs pelETKa, MOJIIPOUL.

I[IpakTnyeckue 3aHATHUS:
Pemenue TectoB. Pemenue 3amau (kapTouku-3aaHus). Y CTHBIA OITPOC

['panuipl TPUMEHMMOCTH KJIAaCCUYECKOM MexaHuku. Ilocrynatsl

PA3JIEJI 5. CHENUAJbHOW TEOPUM OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOJYJISI
OCHOBBI CKOPOCTM  CBETa B  BaKyyMe, TPUHIMI  OTHOCHUTEIBHOCTH
CHEHNUAJIb | Sjigmreitna.OTHOCHTEIBHOCTh  OJHOBPEMEHHOCTH.  3aMeIeHHE
HOU BPpEMEHH M  COKpallleHHEe JJIMHBL. OHEprusi W  HUMIIYJIbC
TEOPUN PEeNATUBUCTCKOM yacTullbl. CBsI3b MacChl ¢ SHEPTUEH U UMITYJIbCOM
OTHOCHTE PENATUBUCTCKON YaCTUIIBl. DHEPIHs OKOs
JBbHOCTH :

I[IpakTnyeckue 3aHATHUS:

Pemenue TecToB. Pemenue 3amay (KapTouku-3aaHust). Y CTHBIA OTPOC

®otonbl. Popmyia [lnanka cBs3u 3HEpruu GoToHA € €ro 4acToTol. DHeprus
PA3JIEJI 6. u ummynbc poroHa. OTkpeiTHE U HcciaenoBanue Goroaddekra. Onbirer Al
KBAHTOBA | Cronerosa. 3akomsl  dorodddexra. YpaBHeHnme DifHmTeiina s
A ®PU3UKA

doroadpdekra. «KpacHas rpanumandorodddekra. /[aBienue cera. OIBITHI
IT1.H.JIeGeneBa. Xumuueckoe aelCTBHE cBeTa. TEXHMYECKHE YCTPOHCTBA W
MIPaKTUYECKOE NMpUMEHEHHE: (POTO3JIEMEHT, (POTOJATUMK, COIHEYHas OaTapes,
ceeronuoa. Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o-
yactul. Ilnanerapnas mopnens aroma. Iloctynater bopa. W3nyuenue u
MorJioieHne (OTOHOB MpPU MEpPEeXoAe aToMa C OJHOTO ypPOBHS SHEPrUU Ha
npyroi. Bunsl ciektpoB. CeKTp ypoBHEW SHEPruu aToMa BOAOPO/A.

BousiHoBbIE cBOICTBA yacTull. Bonubl ae bpoisa. KoprnyckynsipHo- BOJIHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE M3IydeHue. TexXHuuecKre yCcTponcTBa
u MIPaKTUYECKOE MIPUMEHEHHUE: CIEKTpaJIbHBIN aHaJu3
(CTIEeKTpOCKOIT),1a3ep,KBaHTOBBIHKOMITBIOTEP. DKCIIEPUMEHTHI, T0Ka3bIBAIOIINE
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CIIO)KHOCTb ~ CcTpoeHHsa  safapa. OTkpbITME  pagMOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuro cocTaBa  PagMOAKTUBHOTO  H3JIyYEHHS.
CaoiictBa anbda-, 6eTa-, ramMmma-u3iydeHus. BiusHue paanoakTUBHOCTU Ha
KUBbIE Opranu3Mbl. OTKpbITHE NPOTOHA U HeliTpoHa. HykionHas monens sapa
Ieiizen0Oepra-Banenxo. 3apsn sapa. MaccoBoe uyucno sapa. Mzoromsi
Anbda-pacnan. OJEKTPOHHBIH M TO3UTPOHHBIN Oera-pacman. [amma-
U3lydeHHe. 3aKOH PaJMOAaKTHUBHOIO pacraja. JHEprusi CBSI3M HYKJOHOB B
sape. Snepueie cuibl.JlehekT maccewl sapa. fAnepHeie peakuuu. JleneHue u
cuHTe3 snep. SnmepHsiii peaktop. Tepmosnepssiii cunrtes. [IpoOnemsl u
NEPCIEKTUBBl SIIEPHOW DHEPreTUKH. OKOJOTMYECKHE AaCHEKThl SAECpHOU
SHEPreTUKU. OJIeMEHTapHble dYacTulbl. OTKpbITHE MO3UTPOHA. MeTobl
HAONIIOJICHUSI W PETHCTPAlliU  dJIEMEHTapHBIX 4YacTull. DyHIaMeHTaIbHbIC
B3auMonerictBus. EauHcTBO (u3myeckoit kaptuHBl Mupa. TexHUUYecKue

YCTPOWCTBA U IPAKTHYECKOE MPUMEHEHHE: TO3UMETP, Kamepa Buiibcona,
SnepHslil peakTop, aToMHas 6omM0Oa

IIpakTHYecKkue 3aHATHS:
Pemenue TectoB. Pemenue 3anau (kapTouku-3aanus). Y CTHBIA OIIPOC

PA3JIEJ 7.
CTPOEHUE
BCEJIEHHO
n

Ortanbl pa3BUTUs acTpoHoMUHM. [IpUKIagHOE U MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu.Bun 3BE3mHOrO0 Heba. Co3Be3nus, spKue 3BE3MbBI, IUIAHETHI, UX
uauMoe nsikeHne. Conneunas cucrema. Coinmne. CoiHeyHass aKTUBHOCTD.
Ucrounuk sneprun ConHia u 3BE31. 3BE3/bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
JnarpaMMa  «CHEKTPaJbHBIA  KJIACC —CBETUMOCTbY». 3BE3AbBI  TJIABHOM
IIOCJIEOBATEIBHOCTH. 3aBUCUMOCTh «MACCa—CBETUMOCTBY» JUIA 3BE3]] IJIaBHOU
IIOCJIEOBAaTEIbHOCTH.  BHyTpeHHee  crpoeHne  3BE3n.  CoBpeMeHHBbIE
MPEJICTaBICHUs] O MPOUCXOXKJIEHUH M 3Bomounu CoiHia u 3BE31A. DTambl
)ku3Hu 3BE3A. Mineunbiii IlyTte—nHama I'anaktuka.llonoxkeHue W JBUXKEHUE
Comumma B lamaktumke. Tunel ramaktuk. Pagno  ralakThukd |
KBaszapbl.YépHbleAbIpbIBAApaxrajakTuk.Beenennas. Pacmmpenue BceneHHON.
3akoH Xab06ma. Pazberanue ranaktuk. Teopus bonbmoro B3psiBa. PenrkToBoe
uznydeHue. MacmrtabHas ~— cTpykTypa  Bcenennoil.  MetaranakTuka.
Hepeménnsie mpo6aemMbl aCTPOHOMHUHT

KonTtponbhas pabora Ne3

IIpakTHYecKkue 3aHATHS:
Pemenue TectoB. Pemenue 3amay (kapTouku-3aqanus). Y CTHBIA OIIPOC

TemMbl HHAUBUAYAJIBbHBIX IPOCKTOB:

1. AcTpoHOMUS HAIIUX JAHEH.

bunonspHeie TpaH3UCTOPBI.

Bcenennas u TéMHas Marepusi.

2
3
4. Xunkue KpuCTaILIbI.
5

dusnka u My3bIKa.
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6. dusznveckue cBOMCTBa aTMOC(EpHI.

7. CBeT — 3JeKTpOMarHuTHas BOJIHA.

8. CoBpemeHHasl CITyTHUKOBAsI CBSI3b.

9. Pa3BuTHE CpencTB CBA3M U pasivo.

10.MomnHusT — Ta30BbIiA pa3psii B MPUPOIHBIX YCIOBUSX.
11.T1mazma — 4eTBEPTOE COCTOSIHUE BEIIECTBA.

12 .1Tlnanersr CoTHEYHOM CUCTEMBI.

6. TEMATUYECKOE INTAHUPOBAHME 110 YYHEBHOMY

IMPEIAMETY
Ne HaumenoBanue pa3sjesioB u TeM Bcero Jlekuus IIpakTHYeckue
n/n 3aHATHS
1 DuU3MKa U METOAbl HAYYHOT0 MIO3HAHMS 2 2
2 Mexanuka 22 19 3
3 MouexyJsipHas puzuka u 24 18 5
TePMOIMHAMHKA
4 DJIeKTPOMHAMHKA 32 24 7
5 Kosie0aHus ¥ BOJIHBI 10 8 2
6 OcHOBBI cIeNMATbHON TEOPUHU 3 5 1
OTHOCHTEJILHOCTH
7 KBanToBas ¢pusuxa 9 8 1
8 Crpoenne Beenennoii 6 5
Bcero 108 86 19

[Tpu peanuzanuu cogepkanusi 0011e00pa30BaTEILHOTO Y4eOHOT 0 peIMeTa
OVIL06 ®usuka B npeaenax ocsoeHus OIIOIT CITIO Ha 6a3e 0CHOBHOrO 00IIET0

o0pa3oBaHus ¢ MOJIydeHreM cpesiaero oomiero oopazosanus ([IITKPC):

Bua yueOHoii paGoThl O0beM B yacax
O0bem 00pa3oBaTesIbHON MPOTrPaAMMbI 108
O0s3aTebHasA ayIUTOPHAsA y4eOHasd HArpy3Ka (Bcero) 108
B TOM 4HCJIe:
JIEKIIUH 86
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MPAKTUYCCKUC 3aHATUA

19

KOHTPOJIbHBIE pabOThI

3

camMocTosiTeJibHAs padoTa

Y4eOHBIM IJIAHOM
He NMPeIyCMOTPEHO

NpPOMe:KYTOUYHas aTTecTanus B gopMme IK3aMeHa

6

7. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O

7.1. Onucanne MaTepHAJIbHO-TEXHMYECKON 0a3bl,

HPEIMETA

HEOOXOMUMOH I

ocylIecTBJIeHUs] 00Pa30BaTeIbHOI0 NMpolecca

HanMmeHoBaHHe cnelHaJbHBIX

Ne . . OcCHALIEHHOCTL  CHENMAJBHBLIX IOMEIIeHHH |
MOMeEIleH Uil M MOMeIeHu i I . .
n/n . MoOMeNIeH U ISl CaMOCTOATEILHOM padoThI
CaMOCTOSITEJIbHOM padoThI
1. | KaOuner Qusuku 1. Hocka yueOHas

ayAUTOpUS IJIS TPYNIIOBBIX U
WHJIMBU1yaJIbHBIX KOHCYJIbTAIIUH,
TEKyLIEro KOHTPOJIS U
MPOMEXKYTOUYHOU aTTECTAIUH.

416200 ActpaxaHckasi o0nacTb
EHoTaeBckuii paiioH c.
EnoraeBka, yin. Unuepuna, 23 A
Aynuropus Ne54

2. PabGouee mecTo npenogaBaTess

3. KommiekT yuebHoil meGenu Ha 25
00yYaroIIMXCcs

4, YyeOHO-HArIAAHBIE TOCOOUS

5. IlepeHocHOI MyJIbTUMEIUUHBINA KOMILJIEKT

6. Joctyn x uHpOpPMAIIMOHHO-
TE€JIEKOMMYHUKAIIMOHHOMN ceTn «HTepHeT»

7. IlporpammHoe obecneueHue:

7-Zip GNU OTKpbITOE JMIIEH3MOHHOE COIJIallleHue
GNU General Public License. Office 365 Al
AxageMudeckas MOAIMCKA.

Adobe Acrobat Reader DC. OTkpbITOE THIIEH3MOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocrasnsercaspamkax Microsoft
Azure Dev Tools for Teaching

Apache  Open Office. Apachelicense 2.0
GoogleChromebecnnatHoenporpaMmmHoeoOeciedeHHe.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky EndpointSecurity.

8. DnexTpoHHasAOMOIMOTEUHASICHCTEMA < AKaIEMUS».

7.2. PexoMenayemas sureparypa (u3 ¢gegepajibHOro nepevyHs)

a) ocHoeHas yueOHaa 1umepamypa:
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1. ®uzuka: ConuanbHO-3KOHOMUYECKUH M TyMaHUTApHbIA mnpoduiu:
y4eOHUK 1St 00pa3oBaTEIbHBIX opraHu3amui peanu3yumx
oOpa3zoBaTebHbBIE TPOrpaMMbl CpeHEro mpodecCuOHAIbHOrO 00pa3oBaHUs
(1-e u3n.) / ®emenko T,C, AnekceeBa E.B., IllectakoBa E.A.; OOmecTBO ¢
OTPAaHWYEHHOW OTBETCTBEHHOCTh (OOpa3oBaTeIbHO-U3AATEIBCKHN  I[CHTP
"Axagemusa'", 2024

2. ®uzuka: ConuaibHO->KOHOMUYECKUNA M TyMaHUTApPHBIM MOpoduiIn:
[IpakTukym: yueOHOe mocobOue i o0pa3oBaTENbHBIX OpraHU3AlHN
peanu3yrumx oopa3zoBaTesibHbIE MPOrpaMMbl CpelHEro NpodecCuoHaIbHOrO
obpazoBanus (1-e uzn.) / ®emenko T,C, AnekceeBa E.B., IllecrakoBa E.A.;
OO011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTh OOpa3oBaTeIbHO-U3AATEIbCKUM

ueHtp "Akanemus", 2024
0) OoononnumenvHan yueoHan r1umepamypa

1. ®uszuka. 10 kiacc. ba3oBwiii ypoBeHb. YueOHuk - Mskumes [.4.,
IlerpoBa M. A..
2. ®usuka. 11 knaacc. ba3oBeiii ypoBeHb. YueOHUK - Msakume [,

byxosues b.b., Uapyrun B.M, Ilapdentrea H.A.

8) nepeuens yuedOHO-MemoouuecKo2o odecneyeHun:
1. Y4eOHO-MEeTOqUYECKUN KOMILJIEKC o y4eOHOM Y
npeaMetyOVYIL.06Dusnka

2) UHmMepHem-pecypcol:
1. www.school-collection.edu.ru  (Exunast  komiekius — mU(POBBIX

00pa30BaTENBHBIX PECYPCOB).

https://fiz1september.ru (yue6HO-MeTOIMYECKas ra3era «Dusnkay).

www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl 1o Gu3HUKE).

www.nuclphys.npmsu.ru (Snepuas ¢usuka B MHTEpHETE).

www.college.ru/fizika (ITogroroska k EI'D).

o g bk w D

www.kvant.mccme.Ru (Hay4HO-TIONYJISIPHBIA  (DUBHKO-
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MaTeMaTu4eckuii xxypHan «KBaHT).

7. www.yos.ru/natural-sciences/html  (ecTecTBeHHOHAYUHBIH >KypHAI

it Mmonofiexu «I1yTe B HayKy»).
0) 371eKMPOHHO-0UDIUOMEUHbIE CUCIEMDbL:
1. O6pa3oBaresbHO-U3ATENbCKUN LEHTP «AxaneMus»

(http://www.academia-moscow.ru )

2. 3JeKTpoHHas oOpaszoBarenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHU OPTAHMU3ALIUN OBYYEHUSA I
NHBAJIMO0B U JINL C OTPAHNYEHHBIMHA
BO3MOXHOCTSAMMU 310POBbs1

Jnst oOydaronmuxcsi W3 YKCia HWHBAIMIOB W JIMIl C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsi Ha OCHOBAaHWM MHCHBMEHHOIO 3asBJICHUS Y4YEOHBIN
npeameTOVYIL06 dusuka peanusyercs c y4ETOM ocoOeHHocTen
NCUXO(U3MIECKOTO PA3BUTHS, HHAWBUIYaTbHBIX BO3MOXXHOCTEH U COCTOSIHHS

3I0pPOBBA (J1ajiee — MHAUBUAYATbHBIX 0COOCHHOCTEH ).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUASA

YUYEBHOI'O IIPEJIMETA
Pe3ynbTatel 00yueHus Kon IIpoBepsiemble @OpMBI U METObI KOHTPOJIS U
(IMYHOCTHBIE, IPEIMETHBIE, | Pe3yJbTaT YMeHHUs U OLIEHKU PE3yJIbTaTOB 00 yUYEHHUSI
MeTaInpeaMETHBIE) OB 3HAHUA Texymmii [TpomexxyTouH
KOHTPOJIb as aTTecTaus
JUYHOCHIHbLE
JIPS roToBHOCTE U JIP5 31, 32, 33, Pewenue Drzamen
CII0COOHOCTD Vi1, V2 V3, V4 | mecmoe
00yYJarIMXcs Pewenue 3a0au
PYKOBOJICTBOBATHCS (kapmouku-
chopMHUpPOBAHHOI 3a0anusl)
BHYTPEHHEHN MO3ULUEN Yemuwit onpoc
JIMYHOCTH, CUCTEM O Koumponvhbie
LIEHHOCTHBIX OpUEHTALlUH, pabomol
MO3UTHBHBIX BHYTPEHHUX
yOexaeHuH,
COOTBETCTBYIOIINX
TPaJIUIIMOHHBIM IICHHOCTSIM
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POCCHIICKOTO 00IIECTBA;

JIP6 pacuiipenue JIP6 31, 32, 33, Pewenue Dxzamen
SKU3HEHHOI'O OIIBITA U JIPG6. 1 Vs, V6 mecmoas

OIbITA JESTEILHOCTH B Pewenue 3aoau
MpolLIecce peann3auu (kapmouku-
OCHOBHBIX HalpaBJIeHUN 3a0aHus)
BOCITUTATENbHOMN Yemmuwiii onpoc
NesITeNIbHOCTH, Koumpoavnulie
JIP6.1chopMUpOBaHHOCTH pabomol
TPakJIaHCKOW TTO3UIUU

00yJarmierocs Kak

aKTUBHOTO U

OTBETCTBEHHOTO YJICHA

pOCCHIICKOTO 00IIECTBA;

JIP6 pacuiipenue JIP6 31, 32, 33, Pewenue Drzamen
YKU3HEHHOT'O OIBbITA U JIP6.3.1 Vi, V2, V6 mecmoeg

OTIbITA JACSTEIBHOCTU B Pewenue 3aoau
MpolLiecce peann3anuu (kapmouku-
OCHOBHBIX HalnpaBJIeHUN 3a0anusi)
BOCIIUTATENbHON Yemmuwiti onpoc
JIeSITeIbHOCTH, Koumponvhvie
JIP6.3.1npunstue pabomui
TPaJIUIIUOHHBIX

00111€Y€I0BEY ECKUX

T'YMaHUCTHY €CKUX U

JeMOKpPaTHYECKHUX

LIEHHOCTEH;

JIP6 pacmipenue JIP6 31, 32, 33, Pewenue Dxzamen
’KU3HEHHOI'O OIIBITA U JIP6.5.1 Vi1, V2 V3, V4 | mecmos

OTIBITA JACSATEIHHOCTHU B Pewenue 3aoau
MpoIlecce peann3auu (kapmouku-
OCHOBHBIX HalpaBJIeHUN 3a0anus)
BOCITUTATENbHOMN Yemmuwiii onpoc
NEeSITeIbHOCTH, KonmponvHuie
JIP6.5.1 rOTOBHOCTH BECTH pabombi
COBMECTHYIO JI€ATEIbHOCTh

B MHTEpECcaxX IpakJIaHCKOro

o01iecTBa, y4acTBOBaTh B

CaMOYIIpaBJICHUU B

o011eo0pa3oBaTebHOMN

OpraHu3allNH;

JIP6 pacmmpenue JIP6. 31, 32, 33, Pewenue Ox3amen
YKU3HEHHOT'O OIbITA U JIP6.6 Vi1, V2, V3, V4 | mecmos

OIbITA JESTEILHOCTH B Pewenue 3aoau
MpoIlecce pearn3ainnun (kapmouxu-
OCHOBHBIX HaIlpaBJICHUM 3a0anus)
BOCITUTATENbHOMN Yemmuwiii onpoc
NEeSITETbHOCTH, Koumponvhuie
JIP6.6ymeHue pabomoi
B3aMMOJICHCTBOBATH C

COLIMAJIbHBIMU

HWHCTUTYTaMU B
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COOTBETCTBHH C UX
(GYHKIUAMU |

Ha3HA4YCHHEM;
JIP6 pacuiipenue JIP6, 31, 32, 33, Pewenue Dxzamen
YKU3HEHHOT'O ONbITA U JIP 6.7 Vi1, V2, V3, V4 | mecmos

OTIBITA JACSATEIHHOCTHU B Pewenue 3aoau

Ipoliecce peaiusalnnuu (kapmouKu-

OCHOBHBIX HallpaBJICHUM 3a0aHus)

BOCITUTATENbHON Yemmuwuii onpoc
NesITEIbHOCTH, KonmponvHuie

JIP6.7 TOTOBHOCTH K pabomsi

T'yMaHUTApHON U

BOJIOHTEPCKOU

JESITEIbHOCTH;

JIP6 pacuiipenue JIP6 31, 32, 33, Pewenue Drzamen
YKU3HEHHOT'O OIBbITA U JIP6.8.1 Vi1,V2, V3, V4 | mecmos

OTIbITA JACSTEIBHOCTU B Pewenue 3aoau

IIpoIlecCe pealln3aliuu (kapmouku-

OCHOBHBIX HAIPaBJICHUI 3a0anusi)

BOCIIUTATENbHON Yemmuwiti onpoc
JIeSITeIbHOCTH, Koumponvhvie
JIP6.8.1cpopmupoBaHHOCT pabomui

b POCCHICKOI

rpaXkIaHCKOMN

UJEHTUYHOCTH,

MaTpuOTU3MA;

JIP6 pacmipenue JIP6 31, 32, 33, Pewenue Okzamen
’KU3HEHHOI'O OIIBITA U JIP6.9.1 Vi1, V2, V5, Y6 | mecmos

OTIBITA JACSATEIHHOCTHU B Pewenue 3aoau

Mpoliecce pearusalnnun (kapmouxu-

OCHOBHBIX HalpaBJIeHUN 3a0anus)

BOCITUTATENbHOMN Yemmuwiii onpoc
NEeSITeIbHOCTH, Koumponvnuvie
JIP6.9.11eHHOCTHOEOTHOIIIE pabombi
HUEKI'0CY1apCTBEHHBIMCHUMB

0J1aM,IOCTH>KEHUSM

POCCHICKUX YUEHBIX B

obnactu GU3MKU U

TEXHUKE;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Ox3amen
YKA3HEHHOI'O ONbITA U JIP6.12 VI1,¥V2, V3, V4 | mecmos

OTIBITA JACSATEIHHOCTHU B Pewenue 3aoau

IpolLecce peanu3anuu (kapmouku-

OCHOBHBIX HaIlpaBJICHUM 3a0anus)

BOCHUTATENHHOU Yemmuwiti onpoc
NEeSITETbHOCTH, Koumponvnule
JIP6.12chopMrpoBaHHOCTD pabomoi

HPaBCTBEHHOT'O CO3HAHMS,

STHUYECKOT0 MOBE/ICHHUS;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Ox3amen
YKU3HEHHOT'O ONBITA U JIP6.13.1 | V1,¥V2, V3, V4 | mecmos
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OIIbITa JCATCIIBHOCTU B

Pewenue 3a0au

IpoIlecce pean3alnuu (kapmouxu-
OCHOBHBIX HalpaBJIeHUN 3a0aHus)
BOCITUTATENbHOMN Yemmuwiii onpoc
NEeSITETbHOCTH, Koumponvnuvie
JIP6.13.1 criocoOHOCTH pabomwi
OLIEHUBAThH CHUTYAIUIO U

MPUHUMATH OCO3HAHHBIC

pElIeHHs], OPUEHTHPYSICh Ha

MOpaJIbHO-HPAaBCTBEHHBIE

HOPMBI ¥ IIEHHOCTH, B TOM

YUCIIE B JEATEIbHOCTH

YUEHOT0;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Ox3amen
YKU3HEHHOT'O OITBbITA U JIP6.14 Vi, V2,4 mecmoe

OIIBITA JIESTEILHOCTH B Pewenue 3aoau
Ipoliecce peanu3annun (kapmouxu-
OCHOBHBIX HalpaBJIeHUN 3a0anus)
BOCIIUTATENbHON Yemmuwiti onpoc
NEeSITEIbHOCTH, Koumponvnuvie
JIP6.14 oco3nanue pabombi
JMYHOTO BKJIa/1a B

MOCTPOCHUE YCTOMUUBOT O

Oyayuiero;

JIP6 pacuiipenue JIP6 31, 32, 33, Pewenue Dxzamen
SKU3HEHHOI'O OIIBITA U JIP6.16.1 Vi1, V2 V3, V4 | mecmos

OTbITA JIESTEILHOCTH B Pewenue 3aoau
Ipoliecce pean3alnuu (kapmouKu-
OCHOBHBIX HalpaBJIeHUN 3a0anust)
BOCITUTATENbHOMN Yemmuwiii onpoc
NEeSITEbHOCTH, Koumponvnuvie
JIP6.16.1>creTnyeckoe pabomol
OTHOIIIEHUE K MUDY,

BKJIFOYAs DCTCTHKY

Hay4YHOTI'0 TBOPYECTBA,

npucymero pusnueckoi

HAayKH;

JIP6 pacuiipenue JIP6 31, 32, 33, Pewenue Drzamen
YKA3HEHHOT'O ONbITA U JIP6.25.1 | VI, V2, V3, V4 | mecmos

OMbITa JICSITEILHOCTHU B Yo Pewenue 3aoau
IIpolecce pean3alnu (kapmouKu-
OCHOBHBIX HalpaBJIeHUN 3a0anusi)
BOCHUTATENHHOU Yemmuwiti onpoc
JesITeNbHOCTH, Koumponvnulie
JIP6.25.1unTepec k pabomol

pa3nuyHbIM cepam
npodeccruoHaNbH O
JeSITEIbHOCTH, TOM YU CIIe
CBSI3aHHBIM C (PU3UKON U
TEXHUKOU, yMEHUE
COBEPIIATH OCO3HAHHBIN
BBIOOp OymytIei
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npodeccun u
peain30BhIBATh
CcOOCTBCHHBIE )KU3HECHHBIC
[JIAHBL;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Ox3amen
YKU3HEHHOT'O ONbITA U JIP6.26.1 | V1, V2, V3, V4 | mecmos

OTIBITA JACSATEIHHOCTHU B Pewenue 3aoau
MpolLiecce peanu3anuu (kapmouxu-
OCHOBHBIX HallpaBJICHUM 3a0aHus)
BOCITUTATENbHON Yemmuwuii onpoc
NEeSITETbHOCTH, KoumponvHuie
JIP6.26.1 TOTOBHOCTD H pabomwi
CIOCOOHOCTH K

00pa30BaHHIO U

caMmo00pa30BaHUIO B

obnactu (GU3MKH Ha

IPOTSDKEHUU BCEll )KU3HU;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Oxzamen
SKA3HEHHOI'O OIIBITA U JIP6.27.1 Vi1, V2 V3, V4 | mecmos

OIBITA JEITEIILHOCTHU B Yo Pewenue 3a0au
Ipollecce peanu3alnnun (kapmouxu-
OCHOBHBIX HallpaBJIeHUN 3a0aHus)
BOCITUTATENbHOMN Yemmuwiii onpoc
NEeSITETbHOCTH, Koumponvnuvie
JIP6.27.1chopMupoBaHHOC pabomwi

Tb DKOJIOTMYECKON

KYJIbTYpbl, 0CO3HAHHE

rJI00aJIBHOTO XapakTepa

9KOJIOTUYECKUX MPOoOIeM;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Ox3amen
SKU3HEHHOI'O OITBITA U JIP6.28 Vi, V2 V6 mecmog

OTIBITA JICSATEIHHOCTHU B Pewenue 3aoau
IIpoIIeCcCe pean3alnn (kapmouxu-
OCHOBHBIX HallpaBJICHUN 3a0anusi)
BOCITUTATENbHON Yemmuwiii onpoc
JIeSITeIIbHOCTH, Konmponvruie
JIP6.28mianupoBanue u pabomsi
OCYIIECTBJIEHUE IEUCTBUN B

OKpY’KAIOILIEH Cpelie Ha

OCHOBE 3HaHUs L eIei

YCTOWYHBOIO pa3BUTHS

YeNI0BeYeCTBA;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Ox3amen
SKA3HEHHOI'O OIIBITA U JIP31.1 Vi1, V2 V3, V4 | mecmos

OIbITA JESTEILHOCTH B Pewenue 3aoau
MpoIlecce pearn3ainnuu (kapmouxu-
OCHOBHBIX HalpaBJIeHUN 3a0anust)
BOCITUTATENbHOMN Yemmuwiii onpoc
NEeSITETbHOCTH, KoumponvHuie
JIP6.31.1 pacuupenue pabomol

OIlbITa ACATCIBHOCTU
IKOJIOTUY ECKOU
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HaIlpaBJIEeHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUH 110
¢busuke;

JIP6 pacmmpenue JIP6 31, 32, 33, Pewenue Ox3amen
YKU3HEHHOT'O ONbITA U JIP6.32.1 | V5, V6 mecmos
OTIBITA JACSATEIHHOCTHU B Pewenue 3aoau
MpoIlecce pearn3ainnun (kapmouxu-
OCHOBHBIX HallpaBJICHUM 3a0aHus)
BOCITUTATENbHON Yemmuwuii onpoc
NEeSITETbHOCTH, KoumponvHuie
JIP6.32.1 pabomol
chOpMHPOBAHHOCTh
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuUTHUs HUNYECKOM
HayKH;
JIP6 pacuiipenue JIP6 31, 32, 33, Pewenue Drzamen
SKA3HEHHOI'O OIIBITA U JIP6.6.34. | V1, V2, V6 mecmog
OIIBITA AEATEILHOCTH B 1 Pewenue 3a0au
MpoLIeCcCe peann3anuu (kapmouku-
OCHOBHBIX HalpaBJIeHUN 3a0aHus)
BOCITUTATENbHOMN Yemmuwiii onpoc
NesITeNbHOCTH, KoumponvHuie
JIP6.34.1 oco3Hanue pabomwi
LIEHHOCTH Hay4YHOU
NESITETbHOCTH, TOTOBHOCTh
B MPOIIECCE M3yUCHUS
(bU3HKK OCYIIIECTBISTH
MIPOEKTHYIO U
HCCJIEI0BATEINbCKYIO
JeSITeIbHOCTD
WHIUBUIYATbHO U B
rpymre.
Memanpeomemnuple
MP1 ocBoeHHEIE MP 1 31, 32, 33, Pewenue Drzamen
00yYaroIMMHU CS VVIIJ3, Vi1, V2 V3, V4 | mecmoes
MEXIPEAMETHBIC MTOH TS YVIIIe6, Vs, V6 Pewenue 3a0au
U yHuBepcasibHble yueOHble | YVYII[7.1, (kapmouKu-
neiictus (perynstuBnbele, | YVYII[[14, 3a0aHus)
IMO3HaBaTCIIbHEIE, VYVIII17. Yemmuwiii onpoc
KOMMYHUKATHUBHBIE); 1, Koumponvhvie
YVIIA3, YVIII6, YVII28, pabomwi
YVIIA7.1, YYII 14, YKIS,
YVYIIA17.1, YYIIA28, YK]I6,
YKIS5, YKI6, YKII9, YK]I9,
YP4, YPIS, YPI7.1, YPJi4,
YP110, YP[(14, YP/I17, YPJI5,
YP/18 YPA7.1,

YPN10,

42




VP14,

YPI17,

YPI18
MP2 criocoOHOCTE UX MP2 31, 32, 33, Pewenue Dxzamen
HCIIOJIb30BaHUS B VVIIIL, Vi, V2, V3, V4 | mecmos
IMO3HABATEIHHOM 1 VVIIJ4.1, | V5, Vo Pewenue 3a0au
COLIMAJIbHOM MPaKTHUKE, YVIIIS, (kapmouku-
TOTOBHOCTB K YVIIA26, 3a0anusl)
CaMOCTOSITEIbHOMY YVII13, Yemmuwiti onpoc
IUIAHUPOBAHUIO U YVIIA27, Koumponvhuie
OCYIIECTBJICHUIO YUeOHOMH YVIIA20, pabomsi
JIeATETbHOCTH, YVII21.
Opra"u3aluy yaeOHoro 1,
COTPYAHUYECTBA C YVIIA24,
eJarorudecCKuMu VK13,
paboTHUKAMU U YK/8,
CBepCTHUKaMH, K ydactuto | YKII10,
B INIOCTPOEHUU YPI2.1,
WH]IUBUTyaIbHOM VP13,
o0pa3oBaTeIbHOM YPIS,
TPAEKTOPUH; YPI11,
YVIAL YVYII 4.1, YPA15,
YVIIAS, YVII26, YPA19
YVIIA13, YVIII27,
YVIIA20, YVIIA21.1,
YVIIA24, YKI13, YKS,
YKI10, YPI2.1, YPI3,
YPAS, YPA11, YPII15,
YP19
MP3 oBnanenue HaBbikamMu | MP 3 31, 32, 33, Pewenue Ik3zamen
y4eOHO- YVIIAS, VI1,V2, V3, V4 | mecmos
HCCIICIOBATENbCKOM, VVIIIO.1, | V5, V6 Pewenue 3aoau
MPOEKTHOW U COLIMAIbHOMN YVII12, (kapmouku-
JEeATENbHOCTH; YVIII18, 3a0anusl)
VVIIAS, YVIIO9.1, YVIIA19, Yemmuwiti onpoc
VVIIA12, YVIIILS, YVIIIA23. Konmponvruie
VVIIIA19, YVIII23.1, 1, pabombi
YKIO2.1, YKA7, YKI12 YK2.1,
YPI9, YPA12, VP13, YKI7,
YPI16 YKA12

YPJ19,

YPI112,

YPI13,

YPN16

npeomMemHbix.

ITP1 chopmupoBaHHOCTH 1IP ] 31, 32, 33, Yemnoui onpoc | Oxzamen
MIPEICTABICHUI O PO U YVYII(E | VI, V2, V3, V4 | Pewenue
MecTe (PU3NKHU U HIT)2, V5, Vo mecmoeg
aCTPOHOMMHU B YVIII(E Koumponvhuie
COBPEMEHHON HAay4YHOU HII)7, pabomul
KapTUHE MUpa, O YVIII(E
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cucTeMoo0pasyrolel poiu
(GU3MKY B pa3BUTHH
€CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJIe
POCCHICKHUX U 3apy0 e HBIX
YUYCHBIX-(DU3UKOB B
pa3BUTHE HAYKU;
MMOHUMaHHEe PU3NIECKON
CYIITHOCTH HAaOJI01aeMbIX
SBJICHU MUKPOMHUPA,
MaKpoOMHpa U MEraMupa;
MIOHUMaHHUE POJIU
aCTpPOHOMUHU B
MPaKTUYECKON
NeATeIbHOCTH YEeI0BEKa U
JanbHeN1eM Hay4HO-
TEXHUYECKOM pa3BUTHUH,
poau pU3UKU B
(bopMUpOBaHUU KpYyro3opa
1 GYHKIMOHATIbHON
I'PaMOTHOCTH YeJIOBEKa JJIs
peLIeHNS TPAKTUYECKUX
3ajay;

YVII(EHII)2,
YVII(EHII)7,
YVII(EHIT)12,
YPJ(EHID)1

HID)12,
VPJI(EHII
)1

[TP2popMUpOBaHHOCTH
YMEHHI pacrno3HaBaTh
(buzndecKue siBICHUS
(mporieccel) U OOBACHSTD
WX Ha OCHOBE M3YYEHHBIX
3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE ABUKEHUE,
CBOOOJIHOE MMaJCHUE TEJL,
JBIKEHUE IO OKPY>KHOCTH,
UHEpIHS, B3aUMOJICHCTBUE
TeJ, KosuebaTelbHoe
JBUKEHHE, Pe30OHAHC,
BOJIHOBOE JIBMKEHUE;
nuddysus, OpoyHOBCKOE
JBIKEHUE, CTPOCHUE
SKMJIKOCTEN U TBEPABIX TEN,
U3MEHEeHHe 00beMa Tel Mpu
HarpeBaHuu (OXJIAXIEHUN),
TEMJIOBOE PaBHOBECHUE,
ucnapeHue, KOH/ICH Callus,
TIJIaBJICHHE,
KpUCTaJUIU3a1usl, KUIIeHHE,

P2
VYIIJIE
HID)S,
VVYIIJI(E
HIT)15,
VKJ(EH
)2,
YPJI(EHII
)2

31, 32, 33,
Vi1, V2, V3, V4
V5, V6

Yemmuwuii onpoc
Pewenue
mecmose
Konmponvruie
pabomsi

Drszamen
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BJIQ)KHOCTb BO3/1yXa, CBSI3b
CpeIHEN KMHETUYECKOU
SHEPTrUM TEIJIOBOTO
JBIKEHUS MOJICKYII C
a0COIOTHOM
TEeMIIepaTypOu, MOBBIIIICHUE
JABJICHUS Tra3a Mpu ero
HarpeBaHuM B 3aKPbITOM
COCyJl€, CBSI3b MEXKIY
rapamMeTpaMH COCTOSHUS
rasa B U30IpOIECcCax;
ANEeKTpU3aIus T,
B3aMMOJICH CTBUE 3aPs/IOB,
HarpeBaHue MPOBOJHUKA C
TOKOM, B3aUMOJIE€H CTBHE
MarHuTOB,
3JIEKTPOMAarHuTHas
WHAYKIUSA, 1€1CTBHE
MarHuTHOTO TOJIS Ha
MIPOBOJTHUK C TOKOM U
JBYOKYIIUIACS 3apsl,
3IEKTPOMAarHuTHbIE
KoJIEOAHUS ¥ BOJIHEI,
MPSIMOJIUHENHOE
pacnpoCcTpaHEHHE CBETA,
OTpa)KEHUE, MPEJOMIICHHE,
uHTephepeHIus,
TUGpaKIus U OIS PU3ALHS
CBETa, IUCIIEPCUs CBETA;
(OTORTEKTPUIECKHIA

3¢ dekT, cBeTOBOE
JTaBJICHUE, BOBHUKHOBCHHE
JINHENYAaTOr O CIIEKTpa
aToMa BOJIOPO/a,
€CTECTBEHHAs U

HCKYCCTBEHHAs
pPaZoaKTUBHOCTS;

YVII(EHII)S,

YVIIA(EHII)15,

YKJ(EHII)2, YPJ(EHII)2

IIP3Bi1anenue IIP 3 31, 32, 33, Yemuwiti onpoc | Okzamen
OCHOBOITOJIAraIOIMUMU YVYIIIE | VI, V2, V3, V4 | Pewenue

¢uznyeckumu nousatusmu u | HII)2, mecmos

BEIIMYMHAMH, YVIII(E KonmponvHoie
XapaKTepU3yIOIUMHI HII)9, pabomoi

(bu3nYEeCcKue MPOoIeCcChl YVIII(E

(cBsI3aHHBIMU C HIDI11

MEXaHUYECKHM
JBYKEHUEM,
B3aMMOJICHCTBHEM TEI,
MCXaHHYCCKUMHU
KoJICOAHUSIMU M BOJTHAMHU;
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ATOMHO-MOJIEKYJISIPH bIM
CTPOCHHEM BEILECTRA,
TEILIOBBIMH TTPOI[ECCAMH,
IEKTPUICCKUM U
MarHATHBIM IIOJISIMH,
AIIEKTPUUCCKHM TOKOM,
AJICKTPOMAarHUTHBIMHU
KOJIeOaHHUSIMU U BOJTHAMH;
ONTHYECKUMH SIBIIEHUSIMU,
KBAHTOBBIMH SIBIICHUSIMH,
CTPOCHUEM aToOMa U
aTOMHOTO SIIpa,
pPaaroOaKTUBHOCTBIO);
BJIaJICHHE
OCHOBOIIOJIATAFOIIIUMHU
ACTPOHOMHUYECKUMHU
MTOHSATUSMH,

ITO3BOJISIFO IIUMH
XapaKTEepPHU30BaTh
MIPOIIECCHI, MTPOUCXOISATINE
Ha 3B€3/1aX, B 3BE3IHBIX
CHUCTEMaX, B
MEKTaJaKTHUYECKOH Cpejie;
JIBUKEHUE HEOECHBIX TE,
SBOJIIOLIMIO 3BE3/1 U

Bcenennoii;

YVIIJ(EHIT)2,

YYIIA(EHIT)9,

YVIII(EHIT)11

IT1P4Bnanenue 1IP 4 31, 32, 33, Pewenue Dxzamen
3aKOHOMEpPHOCTIMH, YVIII(E | V5, V6 mecmos
3aKOHAMU U TEOPUSIMHU HIN17, Pewenue 3aoau
(3aKOH BCEMUPHOT'0 YPJI(EHIT (kapmouxu-
tarorenus, 1, II u 111 )4 3a0anusl)
3akoHbl HproTOHA, 3aK0H Yemmuwiii onpoc
COXpaHEHUsI MEXaHHYECKOU Koumponvnuvie
SHEPruM, 3aKOH pabomui

COXpaHEHHS UMITYJIbCa,
HOPUHIUI CYIepIO3ULIUN
CHJI, TPUHITUI
PaBHONPABHOCTH
WHEPIHAIBHBIX CUCTEM
OTCUETa; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPHIO
CTPOEHUSI BEIlIECTBA,
ra3oBbl€ 3aKOHBI, I€PBBIi
3aKOH TE€PMOAMHAMUKH;
3aKOH COXpPaHEHUS
3IEKTPUYECKOT 0 3apsija,
3akoH Kyinona, 3akoH Oma
JUISL y4acTKa I[eMH, 3aKOH
Oma 1 nojaHou
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AJIEKTPUY ECKOM 11eMH,
3akoH J[>xoyns - Jlenna,
3aKOH 3JIEKTPOMarHUTHON
WHIYKIUHU, 3aKOH
COXpaHEHHMS SHEPIUH,
3aKOH MPSIMOJIMHEUHOT O
pacnpocTpaHEeHUs CBETA,
3aKOH OTPaXKEHUS CBETA,
3aKOH MPEJIOMIJICHUS CBETA;
3aKOH COXpPaHEHUS
SHEPruu, 3aKOH
COXpaHEHHMS UMITYJIbCA,
3aKOH COXPaHEHUS
3IEKTPUYECKOT O 3apsija,
3aKOH COXpaHEHUS
MacCcOBOI'0O YHCIIa,
noctysatsl bopa, 3akoH
pPaaNoaKTUBHOIO pacraia);
YBEPEHHOE HCIOJIb30BAHUE
3aKOHOB U
3aKOHOMEPHOCTEN NpHU
aHann3e PU3HMIECKUX
SIBIIGHUH U TIPOIIECCOB;

YVIIA(EHIN17,

YPII(EHIT)4

IIPSymenue yunTsBaTh I1IP 5 31, 32, 33, Yemuoui onpoc | Oxzamen
IPaHMIIBI TPUMEHEHUS YVII(E | VI, V2, V5, V6 | Pewenue
M3YYEHHBIX (PU3NYECKUX HIT)7, mecmos
MOJIENEN: MaTeprUaIbHas YVIII(E Koumponvhuie
TOYKa, MHEpUHUAIbHAS HID12 pabomul
CUCTEMA OTCYETA, YKI(EH

uJeanbHbIN ra3; MOJeIn I1)3

CTPOEHHUS Ta30B, YPI(EHII

KHUKOCTEH U TBEPABIX Tel, | )5

TOYEYHBIN JIEKTPUYECKUN

3apsin, siaepHas MOAENb

aToMa, HyKJIOHHAsi MOJIEJIb

ATOMHOTO si/ipa MpH

perieHuu GU3NIECKUX

3azay;

YVII(EHII)7,

YVYIIA(EHIT)12

YKA(EHID)3

YPJI(EHII)5

IIP6Bnanenve ocHoBHbiMU | [IP6 31, 32, 33, Pewenue IK3amen
METO/IaMU HAyYHOT'0 YVYIII(E Vi1, V2, V5, Y6 | mecmos
no3Hanus, ucnonbzyemeivu | HIT)S, Pewenue 3aoau
B (hM3HKeE: MPOBOTUTH YVIII(E (kapmouku-
MpsIMbIE U KOCBEHHBIE HIT)9, 3a0anust)
n3MepeHus Pu3ndecKux YKI(EH Yemmuwiti onpoc
BEJIMYUH, BBIOMpast I1)2 Koumponvuule
ONTUMAJTBHBIN CII0C00 pabomol
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U3MEPEHUs U UCTIONb3YS
U3BECTHBIE METObI OIICHKH
MIOTPELIHOCTEN U3MEPEHMI,
MIPOBOJIUTH M CCIIE0BAHHE
3aBUCUMOCTEN (pr3HuecKux
BEJIMYUH C
HCIOJIb30BAaHUEM TPSIMBIX
U3MepeHui, 0ObSICHSITh
MOJTy4YeHHbIE PE3yIbTaThl,
UCHOJB3Ys PU3NUECKHE
TEOPHH, 3aKOHBI U TTOHSTHS,
U JieNaTh BHIBOBI,
coOJII0AaTh MpaBuiIa
0e30macHOro Tpyjaa npu
IIPOBEACHUHU UCCIEOBAHUN
B paMKax y4eOHOro
SKCHEpPUMEHTa U y4eOHO-
HCCIIEN0BATENbCKON
NEeSITEIbLHOCTHU C
UCIOJIb30BaHUEM
IU(POBBIX U3MEPUTEITHLHBIX
YCTPOMCTB U
J1a00paTOPHOTO
000pyI0BaHUS;
chOpMHPOBAHHOCTh
MPEACTABICHUN O METOAX
MOJTyYEHHS] HAYUHbBIX
aACTPOHOMMYECKUX 3HAHUH;
VYVITA(EHID)S,
YVIIA(EHII)9,
YKJI(EHIT)2

ITP7chopmupoBaHHOCTH
YMEHHUS peliaTh pacyeTHbIe
3a71a4¥ C SIBHO 3a/1aHHOMN
($u3NYECKOI MOJIETIBIO,
UCIOJb3Ys PU3NUECKHE
3aKOHBI U IPUHLIMIIBI; HA
OCHOBE aHAJIN3a yCIOBUS
3aJjaun BeIOMpaTh
bu3nUecKyro Mojieb,
BBIJICIIATH (PU3HUECKHIE
BEJIMYUHBI U (POPMYJIbI,
HEOOXOUMBIE JJIS €€
peleHusi, NpOBOIUTh
pacueTsl U OLICHUBATH
PEaJIbHOCTD IIOIy4EHHOT O
3HaueHHs PU3NIEeCcKon
BEJIMYUHBI; pelIaTh
Ka4yeCTBEHHBIE 3a]1a4H,
BBICTpanBas JOrMYECKU
HENPOTUBOPEUYUBYIO
LENIOYKY PACCyKJICHHM C

1pP7
VYIII(E
HIT)2,
YYIAE
HID11,
YKJI(EH
)2
VVYIIJ(E
HI)17,
VPJI(EHII
)2

31, 32, 33,
Vi1,V2, V3, V4

Yemmuwiti onpoc
Pewenue
mecmoeg
Koumponvnvie
pabombi

Drzamen
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OIOPOH Ha U3yUCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTU U
(usnuecKue IBICHU;
YVITA(EHIT)2,
YVIIA(EHID)11,
YKI(EHIT)2
YVIIA(EHIT)17,
YPJI(EHIT)2

ITP8chopMupoBaHHOCTH
YMEHHUS TPUMEHSATD
MTOJTYYCHHBIC 3HAHUS JJISI
OOBSICHEHHUSI YCIIOBUH
MPOTEKAHUS (PU3UICCKUX
SIBJICHUU B IPUPOAE U ISt
MIPUHSTUS TPAKTHYECKUX
pELIEHN B TIOBCEIHEBHOM
JKM3HM 1)1 o0ecredeHus
0€30MacHOCTH TIPU
oOpaIieHru ¢ ObBITOBBIMU
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pPOBbsSI 1 COOJTFOICHUS
HOPM 3KOJIOTHUYECKOT0
MOBEACHUS B OKPYKaIOIEeH
cpene; MOHNMaHue
HEOOXOUMOCTH

MIPUMEH €HUS JIOCTHKCHUN
(DU3HMKU ¥ TEXHOJIOTUH IS
paIMoHaIBHOTO
MIPUPOJIOTIOTH30BAHHS,
YVIIJ(EHIT)2,
YVITJ(EHIT)12,
YKI(EHIT)3

11P8
YYIAE
HIT)2,
VYIII(E
HIT)12,
YKJI(EH
)3

31, 32, 33,
Vi1, V2, V5, V6

Pewenue
mecmoeg
Pewenue 3aoau
(kapmouku-
3a0anusl)
Yemmuwiii onpoc
Koumponvhvie
pabombi

Drszamen

IP9chopmupoBaHHOCTH
COOCTBEHHOM MO3UILMH 1O
OTHOILEHUIO K (pr3HuecKoit
nH(popMaIuy, nosydyaeMoin
U3 pa3HbIX HCTOYHUKOB,
YMEHUH UCIOIb30BaTh

I (PPOBHIE TEXHOJIOTUH JIs
TIOUCKA,
CTPYKTYpHUpPOBaHUS,
UHTEpIpeTaluu U
IIpeCTaBlIeHUs yueOHOU U
HAy4YHO-TIOM yJISIPH O
nH(pOpMAIK; pa3BUTHE
YMEHUN KPUTUYECKOT O
aHaJIM3a noJy4aeMoun
uH(popMmauy;
YKA(EHIT)2,
YPI(EHID)3,YPIA(EHID)S

P9
VKJ(EH
)2,
YPJI(EHII
)3,VPJI(E
HIT)5

31, 32, 33,
V5, V6

Yemmuwiti onpoc
Pewenue
mecmoe
Koumponvhvie
pabombi

Drzamen
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IIP10 oBianenue IIPI0 31, 32, 33, Pewenue Drzamen
yMEHUsIMHU paboTaTh B YPA(EHII | VI, V2, V3, V4 | mecmos

IPYIIIE C BBINOIHEHUEM )5, Pewenue 3aoau
Pa3IMYHBIX COLUAIBHBIX YKI(EH (kapmouku-
poJiel, IIIaHUPOBATH I1)3, 3a0anus)
paboTy rpymnmsl, YKI(EH Yemmuwuii onpoc
palMOHAIIBHO I1)2 Koumponvhwie
pacrnpenensith pabomul
JeSTeNbHOCTh B

HECTAHJIAPTHBIX CUTYAIIHSIX,

aJICKBaTHO OLICHUBATh

BKJIAJ] KQXKJIOTO U3

Y4aCTHUKOB T'PYIITIHI B

pelIeHrEe pacCcMaTpUBAEMON

pOoOJIeMBI;

YPI(EHII)S, YKA(EHID)3,

YK (EHIT)2

IIP11oBnanenue IIP]1 31, 32, 33, Yemuwiti onpoc | Okzamen
(chopMupoBaHHOCTD YVYIII(E | VI, V2, V5, V6 | Pewenue
MIPE/ICTABICHHH) HIDI11, mecmoeg
MpaBUJIAMU 3aITUCH YKI(EH Koumponvnvie
¢buznyeckux popmy I1)3 pabomui
penbedHO-TOYCUHOMN

cucTemMbl 0003HaueHuit JI.

Bpaitnsa (nis cnenbix u

CJ1a0 OBUISALITX

00yYaroIIHIXCs).

YVIIA(EHID)11,

YK (EHII)3

IIP12oBnanerbymenuemae | [1P12 31, 32, 33, Pewenue IK3amen
MOHCTPHPOBATh Ha YVYIII(E | V5, V6 mecmos
IIpUMepax poiib U MECTO HII)7, Pewenue 3aoau
¢u3uku B hopMupoBaHUH YVIIA(E (kapmouxu-
COBpEMEHHON Hay4IHOU HIT)12 3a0anus)
KapTuHbI MUpa, B pazButun | YKII(EH Yemmuwiti onpoc
COBPEMEHHOM TEXHUKU U I1)3, Konmponvruie
TEXHOJIOT Ui, B YP(EHII pabombi
NPaKTUYECKOM )5

JeATeIbHOCTH

JIIOJIeH; UM THIBATH I'PaAHUILIbI
MPUMEHECHUS U3yUECHHBIX
(hU3HYECKIX MOJIEIICH:
MaTepualibHas TOYKa,
WHEpUHUAJIbHAS cUCcTEMa
oTcuéra, aOCOIIOTHO
TBEPAOE TEJO0, UJCATbHBII
ras3, MOJIEIN CTPOCHUS
rasoB, JXUJIKOCTEH 1
TBEPJBIX TEJI, TOYCUHBII
ANEKTPUUYECKUH 3apsij IpU
penieHny PU3nIeCcKuX
3a]1a4;

50




YYIIJ(EHIT)7,
VYIJI(EHIT)12
VKJI(EHIT)3, VPJ(EHIT)S

IIP13pacno3naBath
(busndeckue IBICHUs
(mporuiecchbl) U OOBSACHSATD
UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-
KHUHETUYECKOW TEOpUHU
CTpOEHUS BEIIeCTBA U
ANEKTPOIUHAMUKH:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJINHEUHOE ABUKEHUE,
CBOOOIHOEIACHU ETCIL, ABU
KEHUETTOOKPYKHOCTU,UHEP
1[151,B3aUMO/IEN CTBUETEII,
muddy3usi, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE
KUIKOCTEH U TBEPIBIX TE,
u3MeHeHue o0bEMa Tel npu
HarpeBaHuM (OXJIAXKIECHUN),
TENJIOBOE paBHOBECHUE,
vcrapeHue,KoH1eH carus,
JIaBJICHUE,KPHU CTAITU3ALIMS,
KHUIICHHUE,BIa)KHOCTHBO3TYX
a, TIOBBIIIICHUE JIaBJICHUSI
rasa IpH ero HarpeBaHuM B
3aKpBITOM COCYJI€, CBSI3b
MEXy napameTpamu
COCTOSIHUSA Ta3a B
U30MpoIieccax,
AIIEKTPHU3AIUS Tell,
B3aUMOJICHCTBHE 3apPsII0B;
YVYIIA(EHID)S,
YVYIIA(EHII)9,
YKJ(EHII)2

P13
VYTIJI(E
HIT)S,
VYTIJI(E
HIT)9,
VKJI(EH
)2

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

Yemuwiti onpoc
Pewenue
mecmoe
Konmponvnuie
pabomwl

Drszamen

P14 onuceiBaThH
MEXaHUYECKOE JABUKEHUE,
UCTIOJIB3Ys PU3UUECKHE
BEIMYUHBI: KOOpJUHATA,
yTh, IEpEMEIICHUE,
CKOpPOCTb, YCKOpPEHHE,
Mmacca Teja, cuia,
UMITYJIbC TeNa,
KHHETHYeCKas SHEPrus,
MOTEHIMAbHAS SHEPTHS,
MeXaHH4YecKkas paboTa,
MeXaHH4ecKas
MOIIHOCTh; TIPU
ONHMCAaHWUH MPABUIIBHO
TPAaKTOBaTh (PU3HUYECKUI

P14
VYTIJ(E
HIT)7,
VVYIIJI(E
HID)12,
VKJI(EH
)3,
VPI(EHIT
)5

31, 32, 33,
Y4, V5, V6

Pewenue
mecmoe
Pewenue 3aoau
(kapmouku-
3a0anus)
Yemmuwiii onpoc
Koumponvhvie
pabomwi

Dxzamen
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CMBICJI K CIIOJIb3YEMBbIX
BEJIUYUH, UX
0003HaUCHUS U SAUHMIIE,
HaX0AUTh (POPMYIIbI,
CBSI3BIBAIOIIUE JTAHHYIO
(DU3HYECKYIO BEJIMYHUHY C
JIPyTUMU BEIUYUHAMUY;

OITHCHIBATh
W3YYCHHBIC TEIUIOBBIC
CBOMCTBA T€N U TEMJIOBBIE
SIBIICHWIS, MICTIOJIB3YS
(bu3nMUecKue BEeTMUNHBI:
JaBJICHUE Ta3a,
TeMIepaTypa, CpeaHss
KUHETHYecKast SHEeprus
Xa0THYECKOTO JIBHKCHHUS
MOJIEK YT,
CpeMHEKBapaTUIHAS
CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSIS] SHEPrUs,
pabora rasa,

KO3 (G GHUIMEHT MOJIE3HOTr0
NEUCTBUS TEIIOBOI'O
JBUTATEINS; IPH O CAaHUU
MPaBWIILHO TPAKTOBAThH
(U3NYECKUIT CMBICIT
MCIOJI3YEMBIX BEINYHH,
UX 0003HAYCHHS U
C/IMHUIIBI, HAXOUTh
(OpMYIIBI, CBS3BIBAIOIINE
TaHHYIO (pU3HYECKyIO
BEIIMYUHY C APYTUMU
BEJIMYMHAM; OIHCHIBATH
U3yUEHHBIE
AIIEKTPUYECKHE CBONCTBA
BEIlleCTBA U
ANIEKTPUIECKUE SIBICHUS
(Tporreccer), UCHONB3YsI
(u3NYECKUE BEIINIUHBL
AIEKTPUYECKUIL 3aps,
ANIEKTPUYECKOE TOJIE,
Hanps>KEHHOCTD TOJI,
MOTEHIUA, PA3HOCTh
MOTEHIUAJIOB; TIPU
OIMCaHUH MPABUIIBHO
TPaKTOBaTh (PU3UUECKUI
CMBICTI UCTIOJIb3YEMBIX
BEJIMYUH, UX
0003HAUCHUS U €IUHUIIEL;
yKa3bIBaTh (POPMYJIBI,
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CBSI3BIBAIOIIUE TAHHYIO
(U3NYECKYIO BEIUYUHY C
JIPYyTUMU BEITMYUHAMUY;

YYIIJI(EHIT)7,
YYIIJ(EHIT)12,
VKJI(EHIT)3, YPJ(EHII)5

[IP15ananu3upoBaTh
(bu3nYeCcKue MpoIecCh U
SIBJICHUSI, UCTIOJB3YS
(u3nYecKre 3aKOHbI 1
MIPUHITUTIBL: 3aKOH
BCEMHUPHOTrO TATOTEHUS, I,
II u 111 3akonsr Her0TOHA,
3aKOH COXPaHEHUS
MEXaHUYECKOU 3HEPIuu,
3aKOH COXPaHEHUs
UMITYJIbCA, IPUHIUIT
CYIIEpPIIO3UIIUU CHUJI,
MPUHITUTT PABHOTIPABHS
WHEPIHUAIBHBIX CHCTEM
0TCu€Ta, MOJIEKYJISIPHO-
KHUHETUY €CKYIO0 TEOPHIO
CTPOEHUSI BEIllECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b
CpeIHEN KMHETUYECKOM
SHEPTUH TETJIOBOTO
JBUKEHUS MOJIEKYII C
a0COIOTHOM
TEMIIEPATYPOH, IEPBBIN
3aKOH TEPMOJANHAMUKH,
3aKOH COXPaHCHUS
ANEKTPUUYECKOT 0 3apsja,
3akoH Kynona, npu sTom
pasnu4aTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA, €T0
MaTeMaTU4YeCKOe
BBIPAKEHUE U YCIIOBUS
(rpaHuIbl, 00J1aCTH)
IPUMEHUMOCTH;
YVYIIA(EHIN17,
YPI(EHIT)4

P15
VYIIJIE
HI)17,
YPJI(EHII
)4

31, 32, 33,
Vi1, V2, V6

Pewenue
mecmoeg
Pewenue 3aoau
(kapmouku-
3a0anus)
Yemmuwiii onpoc
Koumponvhvie
pabombi

Drszamen

P16 o00BsACHATH
OCHOBHBIE TTPUHITUTIBI
JIeHCTBUS MAIIIMH,
MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTth
YCJIOBHS UX 0€30MacHOTO
WCIOJIb30BAHUS B
IIOBCEIHEBHOM KH3HU,
BBITIOJIHATD 3KCIEPUMEHTHI
10 UCCIIEJOBAHUIO

P16
VVIIIE
HIT)2,
VVIIJI(E
HIT)9,
VVIIJI(E
HIT)11

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

Yemmuwiii onpoc
Pewenue
mecmos
Koumponvhbie
pabomwi

Drzamen
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¢bu3nUecKux SBJICHUN U
IPOLIECCOB C
UCIIOJIb30BaHUEM T PSMBIX,
1 KOCBEHHBIX U3MEPEHUH,
pu 3ToM (HOPMYIUPOBAThH
npobemy/3anady u
THIIOTE3Y Y4eOHOro
SKCIEPUMEHTa, COOMpPATh
YCTAHOBKY M3
MIPE/IIOKEHHOT O
000pyI0BaHUSs, TPOBOIUTH
OIBIT ¥ (POPMYIIUPOBATH
BBIBOJIBI,

YVYIIA(EHIT)2,

YVII(EHII)9,

YVIII(EHID11

IIP170cyuiecTBisTh IIP17 31, 32, 33, Pewenue Drzamen
NpsIMbIE€ U1 KOCBEHHbIE YYIII(E | VI, V2, V5 mecmos
u3MepeHus pU3nIecKux HIT)7, Pewenue 3aoau
BEJIMYHH, IPU ITOM YVIII(E (kapmouku-
BbIOMpATh ONTHUMAJIbHBIN HIT)12 3a0aHus)
crnoco0 u3MepeHus u YKA(EH Yemmuwuii onpoc
HCIIOJIb30BaTh U3BECTHHIE I1)3, Koumponvhvie
METOAbI OLICHKH YPI(EHII pabomoi
MOrPEIIHOCTEN U3MEpeHHI; | )5

UCCJIEZIOBATh 3aBUCUMOCTH

MEeXy pU3nuecKuMH

BEITMYMHAMHU C

HCIOJb30BAHUEM MPSIMBIX

W3MEPEHUN, IIPU DTOM

KOHCTPYHUPOBATh

YCTaHOBKY, (PHKCHPOBATh

pe3yAabTaThl MOJTYYEHHOU

3aBUCUMOCTH (PU3UUECKHUX

BEJIMYWH B BUE TAOIUI 1

rpaduKoB, JAeNaTh BBIBOIBI

0 pe3yJibTaTaM

WCCJIEIOBAHMS;

YVII(EHII)7,

YVII(EHIT)12

YK(EHID)3, YPA(EHII)S5

ITP18cobmonate mpaBuiia IIPI8 31, 32, 33, Yemuwiti onpoc | Oxzamen
0e30macHoOro Tpyaa npu YVYIII(E | VI, V2, V3, V4 | Pewenue
npoBeneHuu uccienosanuit | HII)2, mecmos

B paMKax y4yeOHOro YVIIA(E Konmponvnuie
IKCIIEPUMEHTA, y4eOHO- HIT)9, pabomoi
HCCIeN0BaTEILCKON U YVIII(E

npoekTHoi aestenbHocTH ¢ | HIT)11

HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOHCTB
1 1ab0paToOPHOro
000pyIOBaHUS; PEIIaTh
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pacu€THble 3a/1a4u C SIBHO
3aIaHHON (PU3MYECKOM
MOJIENIbIO, UCTIONb3YS
(u3nUecKre 3aKOHbI U
MIPUHITUIIBI, HA OCHOBE
aHaJM3a ycloBUs 3a/lauu
BBIOHpATh PU3NIECKYIO
MO/1€JTb, BBIIENATh
(dbu3ndecKre BeIMIUHBI U
(bopmyIbl, HEOOXOAUMbIE
JUTSL €€ pelieHus,
IIPOBOAUTHL PACUYETHI U
OLICHUBATh PEAIbHOCTh
MOJIy4YeHHOTO 3HAYEHUS
(bu3NYECKO BETMYHHBI;
YVII(EHII)2,
YVII(EHII)9,
YVYIIA(EHID)11

P19 pemarts
KaueCTBEHHbIE 3aJ]auH:
BBICTpauBaTh JIOTHYECKU
HENPOTUBOPEUUBYIO
LIENOYKY PACCYKJIEHUMU C
OMOPO HAa U3YUYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH
1 pU3nYECcKue SIBICHUS;
UCIOJIb30BaTh MPU
pelIeHny yaeOHbIX 3a1a4
COBpEMEHHbBIE
nH(OPMAITMOHHBIE
TEXHOJIOTUH IS [TOUCKa,
CTPYKTYpHUpPOBaHUS,
MHTEpIpeTaluu U
MIpeCTaBICHUS
yueOHONNHAy4YHO-
HonyJsipHoHKHHpOpManuu
,JIOJTy4E€HHOMM3pa3INIHbI
XUCTOYHUKOB,
KPUTHYECKU
aHaJM3UpPOBATh
NOJIy4aeMYO
unpopmanuto; Y YITII(EH
D)2, VVIIA(EHIT)7,
YVIIA(EHIT)12,
YPJI(EHII)1

1IP19
VYTIJ(E
HIT)2,
VYTII(E
HIT)7,
VYTIJI(E
HID)12,
VPI(EHIT
)1

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

Pewenue
mecmoe
Pewenue 3aoau
(kapmouku-
3a0anus)
Yemmuwiti onpoc
Koumponvhbie
pabomwi

Drzamen

MP20npuBoAUTL TPUMEPHI
BKJIaJ[a POCCUMCKHUX U
3apyOeKHBIX YIEHBIX -
(bM3HUKOB B pa3BUTHE HAYKH,
00BSICHEHHE TTPOIECCOB
OKPYXaIoIIero Mupa, B

1IP20
VVIIJI(E
HIT)S,
VVIIJI(E
HID)15,
VKJI(EH

31, 32, 33,
Vi1,V2, V3, V4

Yemmuwiti onpoc
Pewenue
mecmoeg
Konmponvnuie
pabomwl

Drszamen
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pa3BUTHE TEXHUKU U
TEXHOJIOTHi1; HCTIONB30BATh
TEOPETUUYECKUE 3HAHUS 11O
(u3HKe B TOBCETHEBHOMN
YKU3HH JIJIs1 o0ecriedeHust
0€30MacHOCTH TIPU
oOpartieHuu ¢ npudopaMu u
TEXHUYECKIUMH
yCTpoicTBaMu, AJist
COXpaHEHHUS 37I0POBbS U
CO0JII0IeHUST HOPM
9KOJIOrMYECKOr0 MOBEACHUS
B OKpY’KaIOLIEH Cpeae;
VYVYIIA(EHID)S,
YVII(EHII)15,
YKA(EHID)2, YPJI(EHII)2

)2,
VPJI(EHII
)2

P21 paboraTs B rpy1mie
C BBIIIOJIHEHUEM PA3ITUYHBIX
COIMAJIbHBIX POJIeH,
MJIAHUPOBATH padboTy
TPYIIIEI, paliOHAIBEHO
pacnpenensite 00s13aHHOCTH
Y TUIAHUPOBATh
JesITeNbHOCTh B
HECTaHJIAPTHBIX CUTYaIIHSX,
aJICKBaTHO OILICHUBATh
BKJIAJ] KQXKJIOTO U3
YYaCTHUKOB TPYIIITHI B
peleHue paccMaTpuBaeMoun
MPOOIEMBI

YVITI(EHIT)S,
YVIIJ(EHIT)9,
YKJI(EHII)2

P21
VVYIIJI(E
HID)S,
VYTIJ(E
HIT)9,
VKJ(EH
)2

31, 32, 33,
V5, V6

Pewenue
mecmos
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc
Koumponvhbie
pabomoi

Drzamen

OK4 >¢ddextuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH/JIe;

YKA(EHID)2, YKIA(EHII)3

OK4
VKJ(EH
)2,
VK(EH
M3

31, 32, 33,
Vi1,V2, V3, V4
V5, V6

Pewenue
mecmoe
Pewenue saoau
(kapmouku-
3a0aHus)

Drzamen
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