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1. OBIIASI XAPAKTEPHCTHKA PABOYEN ITPOTPAMMBbI
YYEBHOTI'O ITPEJIMETA

1.1. Mecto yueGHOTO npeamMera B CTPYKTYPe  OCHOBHOII
npoeccHOHAIBLHOH 00pa3oBaTe/IbHOH IPOTPAMMBI

Yyebrbiii  mpenMer  «®@usmka»  gBasercs  00sM3aTENBHON  HacThio
o01eobpa3oraTeIbHOM IOATCOTOBKH OCHOBHOI1 npodeccHoRabHON
obpazoBaTepHOM IpOorpaMMBel — HPOrpaMMBbl ITOJATOTOBKY CHEHHAINCTOB CPEIHEro
3BeHa 1o crrenraabHocTh 15.02.16 TexHonorus MalliHOCTPOSHMSL.

1.2. Heqan u niiannpyemMbie pe3yabTaThl OCBOCHHNS Y4eOHOr0o NpeaMeTa

1.2.1 Uenn oceoenusi yaeOHOro npejaMera

Copepxanue nporpamMMel yyebHoro mnpeamera «Dusmka» HampapieHO Ha
JOCTIDKEHHE PE3YJIBTaTOB €T0 M3Y4YeHHs B COOTBEeTCTBUHU ¢ Tpeboanusmu OI'OC
COOQO ¢ yuerom npodeccronanpiol Hanpasiersoctr ®I'OC CIIO.

OCHOBHBIMY HENSIMU U3yUeBHs yueOHOTO npeamera « DU3MKa» ABISFOTCA:

— (popMHpOBaHue y 00YJaIOLIKUXCS YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHus,
3HAYUMOCTH OH3HUYECKHX 3HAHMH [ COBPEMEHHOIO KBAIUGPHIIHPOBAHHOTO
CIeLIHaNHCTa IIPU OCYIUECTBICHUH er0 IIPo(heCCHOHATBHON NesSTeNbHOCTH;

— (OpPMHUPOBAaHHE €CTECTBEHHOHAYYHOU MPaMOTHOCTH;

-~ OBNAJeHHE  CHeru(HIecKod  cucTeMOM  QU3MYECKUX  TIOHATHUH,
TCPMHHOJIOTHEN U CHMBOJIUKOM;

— OCBOEHHE OCHOBHBIX (HU3HYECKHUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTE];

— OBIIaJICHHE OCHOBHBIMH METOJAMM HAyYHOrO0 [O3HAaHMS IIPUPOJIBL,
ACTIONE3yeMbIMH B (usuke (HaOarofeHHe, ONMHMCAHUE, W3MEPEHHE, BBIABIKCHHUE
TUNOTe3, IPOBEACHHE DKCIIEPUMCHTA);

—~ OBJIaJIEHHE YMEHMSIMH 00padaTsiBaTh JAHHBIC DKCIIEPUMEHTA, OOBIACHATE
DOJyYeHHBIEe Pe3yJbTaThl, YCTaHaBJIHMBATh 3ABHCHMOCTH MEXTY (QH3HYECKUMMU
BEJIMYMHAMHA B HaO/[FOJaeMOM ABIECHHH, JIeNIaTh BHIBOJIbI;

— ¢opMHpOoBaHHE yMEHHUS peliaTs (GU3MYECKHe 3adayd PasHbIX YPOBHEH
CIIOKHOCTH;

— Pa3BHTHC IO3HaBATENILHBIX MHTEPECOB, HHTEIUIEKTYaIBHBIX X TBOPYECKUX
criocoOHOCTEH B ITpolLiecce IPUOOPETeHHS 3HaHUM ¢ HCIIONB30BAHNEM Pa3IMYHBIX
HUCTOYHMKOB MHPOPMAallM M COBPEMEHHBIX WHQOPMAIIMOHHEIX TeXHOJIOIHH;
yMEHHH (QopMynupoBaTh M ODOCHOBBIBATE COOCTBEHHYIO ITO3UI[HIO 11O
OTHOLICHMIO K (PHM3MUeCcKOi nHGbOpMaLKH, OJlydaeMOM U3 Pa3HbIX HCTOYHIKOB;

— BOCIIUTAHME YyBCTBA TOPAOCTH 3a POCCUNCKYIO (PU3UUYECKYIO HAYKY.



1.2.2 IInanupyemble pe3yJbTaThl 0CBOECHHHA YUeGHOr0O nNpeamera
Ocoboe 3HavueHne yIeOHBIH IpeqMeT UMeeT IIPH POPMUPOBAHUH ¥ Pa3BUTUH OOIIUX U NMPOdeCcCUOHATBHBIX KOMIICTSHITUH,

a TaXoKe COOTBETCTBYIOIIMX UM pesynpraTaM 00yuenus coriiacao PI'OC COO.

Komnerennuu (OK, ITK)

Iaasapyemsbie pe3yisTaThl 00y YeHus

O0mme

JucnunaMHapHbie

OK 01. Bwidupars crocodsl
PpeLIeHUs 3313y
npodeccroHaIbHOM

JACATCIIBHOCTH NIPAMCHUTCALHO K
PasIYHBIM KOHTCKCTAM

JIP14 — oco3HaHue NMYHOrO BKJI4Za B IIOCTPOCHHE
yeroHunroro Oyayigero,

JIP23 — rotoBHOCTH K TpPYAY, OCO3HAHHE IEHHOCTH
MacTepcTBa, TPYoiodue,

JIP24 — roTOBHOCTH K aKTHBHOH JCATENLHOCTH
TEXHOJOTHYECKOH H COIHAIBLHOH HAIPaBIICHHOCTH,
cnoco0HOCTP  MHHIMHPOBATH,  IUIAHUPOBATH U
CaMOCTOATEIRHO BRIIIOIHATH TAKYIO HCATEIHOCTD,
JIP25 - wmmrepec K pammuEeM  cepam
npodeCcCHOHATEHOMH JIEITENBHOCTH, YMEHHE COBEPIHATE
ocosHaHHHI  BEIOOp Oyaymel# mpodeccmun =
pear30BEIBaTh COOCTBEHHBIE XHU3HCHHEEIE TIAHEL,
JIP26 — roToBHOCTH ¥ CHOCOOHOCTE K 00Pa3OBaHHIO U
camo00pazOBaHMIO Ha [TPOTHKEHUH BCCH KHU3HH,

JIP34 - oco3HaEHE IIEHHOCTH HAYYHOH NEATSIBLHOCTH,

TOTOBHOCTH OCYIIECTBIIATE IIPOEKTHYIO "
UCCTIE/IOBATENBCKYIO ACATEILHOCTh HHANBHAYANLHO #
B IpymIe,

MP1 -~ camocrosTenpHO — QopMyNHpOBaTE |
aKTyalIM3HpoOBaTh Ipo0NeMy, paccMarpuBaTh — ee
BCCCTOPOHHE,

MP2 — ycraHaBiMBaTe CYNMECTBCHUBIN HpPH3HAK MM
OCHOBaHHA IS CpaBHEHMSA, KIacCHOUKANHAM W

ITP61 chopmupoBaHHOCTD IpENCTaBICHHH ©
pon# ¥ MecTe QU3UKE U aCTPOHOMHH B COBPEMEHHOHU
HAY4YHOU KapTHHE MHpa, 0 CHCTEMOOOpasyromel poiu
$U3MKH B pa3sBHUTHH CCTCCTBEHHBIX HAyK, TEXHHKH H
COBPEMEHHEBIX TEXHOJOTHH, O BKjiane POCCHHCKHX U
3apyOeXKHEIX YUCHBIX-GH3MKOB B pa3BHTHE HAYKH;
IIOHMMaHHEe (HU3MYEeCKOH CyIHOCTH HabmogaeMbIx
SBJCHHH MHUKPOMHpZ, MaKpOMHpa M  MeraMupa;
HOHHUMAHUE PONHM acTPOHOMHH B  HPaKTHUECKOM
JCITENLHOCTH  YeNloBeKa ¥ JanpHelIneM Hay4yHO-
TEXHUYECKOM PasBUTHH, ponx bu3uKI B
dopMupoBaHMM  Kpyrozopa H  (QYHKIMOHAILHOH
IpaMOTHOCTH YENOBEKA JJIS PEUIeHHS NPaKTHUYECKMX
3a[aY;

P62 copMupoBaHHOCTE yMenmit
pacrozHapare (QUINYECKHE HBACHUS (IPOIECCH)) H
O0ODBSACHAT, HX Ha OCHOBE M3YYEHHBIX 3aKOHOB:
pPaBHOMEPHOE ¥ PpaBHOYCKOPEHHOE IIPAMOJIMHEHHOE
IBIDKCHHE, CBOOOAHOE NajieHue Tell, ABMXKCHHE IO

OKPYXHOCTHM,  HMHEpLHS,  B3auUMOJEHCIBHE  Tell,
Konebarenploe  JBHXKCHHE, PE30HaHC, BONHOBOE
aemxeHue; auddy3us, OpoyYHOBCKOE  JBHIXKEHHE,

CTPOCHHC KHIKOCTEH H TBEPABIX TENR, HIMCHCHHC




0000ItCHES,

MP3 — omnpeaeaars HeNU JeATEILHOCTH, 3a1aBath
HapaMeTPHl B KPHTEPHH UX TOCTHKCHNS,

MP4 — BRIBIATH 3aKOHOMCPHOCTH M YIPOTHBOPEYHS B
paccMaTpUBaeMBIX SIBICHUAX,

MP6 — pasBuBaTe KpeaTHBHOE MBIIUICHHE TPH
PEIIeHRH KAZHEHHBIX Npodiem,

MP10 — dopmupoBaHue HayIHOr0 THIA MBIILICHHL,
BIJICHME HAy4HOH TEpMMHONOTHCEH, KIFOUCBBIMM
DOHSATHAMH H METOIAMII,

MP12 — BRIABISATH NPHUMHHO-CICACTBEHHBIC CBSI3H U
aKTyanu3HpoBaTh 3aJady, BBIABHIATH THIIOTE3Y e¢
pEIUCHEA, HAXOOWTH apTyMEHTHl Ui JOKa3arenbCTRa
CBOMX YTBEPIK/CHHMH, 3aJjaBaTh apaMeTpri ¥ KPHTepun
pelenus,

MP13 — ananuzupoBath NOIYYESHHEIE B X0J€ PEIHCHHS
32[@a4il  pe3yJIbTATBL, KPUTHYECKM OIEHHBATL HX
JOCTOBEPHOCTh, IIPOTHO3HPOBATL M3MEHEHHE B HOBBIX
YCIIOBHSAX,

MP15 ~ paspabarpisare IUIaH pemeHAs IpobiaeMsl ¢
YVHETOM aHAMM3a HMCEIODIMXCS MaTCpHANBHBIX M
HEMATEPHAIBHBIX PECYPCOB,

MP16 — ocCymecTBISTH Ie/ICHAIIPABICHHBIH TOHCK
nepeHoca CpeiactB  H  cnocobor
npodecCHOHANBHYIO CPeay,

MP17 — yMeTs IEpEeHOCHTD SHAHUS B TIO3HABATEIBHYIO
U IPaKTHYECKYIO 00JIACTH XH3HE e TENbHOCTH,

AedcTBUS B

o0neMa Ten IpH HarpeBaHHH (OXJIAKIACHHH), TEIIOBOE
paBHOBECHE, HCIIApEHME, KOHJCHCalus, IUIaBIcHHE,
KpHCTAIN3AMS, KAMECHHE, BIAXKHOCTh BO3IYXA, CBI3b
cpenHel KHHETHUECKOH HHEpPIrHH TeIOBOIO JIBUKEHUS
MOJIEKYJl ¢ abCOmOTHON TeMmepaTypoH, IOBBIIEHHE
NaBJICHMS ra3a [IpH ero HarpeBaHUU B 3aKPhITOM COCYAE,
CBS3p MEXAY IapaMerpaMH COCTOSHMS TIaza B
W30IpOHEccax; 3MEKTpU3anus Tej, B3auMOJACHCTBHE
3apalOB,  BarpeBaHWe  I[POBOJHUKA € TOKOM,
B3aUMO/ISHCTBHE MArduTOB, QIICKTPOMATHHTHAS
HHAYKUHS, NefCTBHE MarHUTHOTO MO HA IIPOBOJHUK C
TOKOM M JABWXKYIIMHCS 3apsll, OJIEKTPOMarsMTHBIE
Konebanus o BOJIHBI, IpSMONHHEEHHOE
PacCOpOCTPaHEHHE CBETA, OTPAKECHHE, IPEJIOMIICHHE,
aarepdepenrs, aubpakius W MOJSPU3ANMA CBETA,

jucrepcust  csera;  (Goroanextpudeckui  addexT,
CBETOBOE JIABJNICHHE, BO3HUKHOBCHHME JIMHEHUATOro
CIOEKTpa  aroMa  BOJOpOJA,  CCTECTBEHHAat U
HUCKYCCTBEHHAA PafHOaKTHBHOCTE;

[1P63 BIIaICHHE OCHOBONOIArAIOIAMK
bu3HIeCKIMH HOHSTHSIMH u BEJTHYHHAMEH,
XapaKTePHA3YIOIAMH du3HYecKHe IIPOIIECCHI
(cBA3aHHBIME C  MEXaHWYECKUM JIBHKCHUEM,

B3aUMOACHCTBUECM T, MEXaHUYECKUMH KosebanugMu
u BOJTHaMH, ATOMHO-MOJICKYIAPHBIM CTPOCHHUEM
BCIECTBA, TEIUIOBBIMH HOPOIICCCaMil; DIICKTPUYUICCKEM H
MaromnTHBIM HOJBIMHE, DJICKTPHYCCKUM TOKOM,
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MP39 — caMOCTOSTENRHO COCTABNSATH TNAH pPEeIleHMI
mpoOieMBl €  YYETOM  WMCIOIMXCS  PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTCH H IPEAMOUTEHIH,

MP4?2 — nenaTh 0cO3HaHHBI BHIOOD, apTYMEHTHPOBATH
ero, 6pare OTBETCTBEHHOCTD 34 PEIICHHUE,

MP46 — Biagers HaBGIKAMH  [TO3HABATEILHOMN
pediekcHE Kak OCO3HaHUS COBEPHIAEMBIX IeHCTBHM U
MBICIIHTENIBHBIX ~ IIPOLECCOB, MX PE3yILTaToB H

OCHOBAHUMN

ANEKTPOMATHATHEIMYE ~ KoJeOaHusMd |
OIITHYECKHIMY SBJICHHSMH, KBAHTOBBIME SBICHUSMI,
CTPOCHHEM aToma H ATOMHOTO aapa,
PamyiOaKTHBHOCTEIO), BJAJIEHHE OCHOBOIIONATAIOIMMH
ACTPOHOMMYCCKAME  TOHATHAME,  IIO3BOJISIOLHMH
XapaKTepU3oBars  IIPOLECCHl,  NPOHCXOAfIIHEe  Ha
3Be3MAaX, B 3BE3JIHBIX CHCTEMaX, B MEKTaJaKTHIECKOM

BOJNIHAMH;

cpene; ABWKeHHE HEOCCHBIX TCM, SBOJIOLMIO 3BE3X H
Beenennoii;

I1P64 BrajieHHEe 3aKOHOMEPHOCTSAMH, 3aKOHAMH
U TeopHusiMH (3akoH BceMupuoro taroTexus, I, H u III
3ak0oHbl HpOTOHZ, 3aK0H COXpaHeHHs MeXaHUyecKkoH

SHEpPruu, 3aKOH COXPaHCHUA HMIYILCE, IIPUHIOWIL
cynepnos‘ﬁnmzl CHIL, HIPUHITHATL PAaBHOIIPABHOCTH
HHCPIHaTbHBIX CHCTEM oTcHeTa, MOJIEKYISIPHO~

KHHCTHYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBIL, TIEPBLIH 3aKOH  TEePMOJWHAMUKH;
COXPaHEHHUS BIEKTPHUYECKOro 3apsya, 3axoH Kynosxa,
3akod OMa I ydacTKa Liemu, 3akoH OMa Juid nosHoH
JJIeKTpuYeckoil nemu, 3akoH JDxoyns - Jlenna, 3akoH
WIEKTPOMArHATHONH HMHAYKIHH, 3aKOH COXPaHCHUS
SHEPrHH, 3aKOH TNPAMOJIMHEHHOrO paclpoCTpaHeHUs
CBETa, 3aKOH OTPAXECHHS CBETA, 3aKOH NPENIOMICHHS
CBETA; 3aKOH COXPAHCHHUS SHEPIHH, 3aKOH COXPaHEHHS
HMAYIIBCA, 3aKOH COXPAHEHUS NIEKTPHUYECKOTO 3apsiia,
3aKOH COXPaHCHMS MacCOBOTO YMCia, ITOCTYJIaThl bopa,
3aK0H PaHOaKTHBHOTO pacrazua); YBEPEHHOC

3aKOH




HCIIONIB30BAHHE 3aKOHOB U 3aKOHOMEpHocTell npu
aHanmze (UINYECKHX SABJICHUHM U MPOLIECCOB;

I1PGS ymenyie yIUTLIBATh FPaHHLbI IPUMCHCHHS
HU3YYEHHBIX (U3MYECKMX Mojenel: MarepuaibHasd
TOUKa, HHCPHHAILHAS CHCTEMa OTCYeTa, WUACaTbHBIA
ra3; MOJIG/IH CTPOCHHS Ia30B, KHAKOCTEH H TBEPHBIX
Tell, TOUEYHBIH IEKTPHUYCCKHH 3aps), sAepHasd MOjeb
aroMa, HYKIOHHasl1 MOZAENs AaTOMHOTO sAApa INpH
pemeHHH QU3HYeCKUX 3a/1aY;

1IP67 cdopMupoBaHHOCTS YMEHHS peIHaTh
pacyeTHBIE 3aJa4H C SBHO 33JaHHOM Qu3nyecKoi
MOJIENBI0,  MCHONB3ys  (QHU3MUECKHE  3aKOHBI H
OPUHUUIIE;, HA OCHOBE aHAIH3a YCIHOBHA 3aJadd
BBIOHpATh QH3MYCCKYIO MOJCNE, BHIICIATE QU3HUeCKUe
BEJINUIMHEL H (POPMYIIBL, HEOOXO0UMBIE U1 €€ PEIICHHS,
NPOBOAMUTH  pacueThl ¥  OICHMBATh  PealbHOCTH
HOJYYECHHOTO  3HAYCHHMA  (QU3MYCCKOH  BENMYHHBE,
pELIaTE KAYEeCTBEHHBIC 3a71a9i, BHICTPAUBas JIOTHYCCKHU
HEMPOTUBOPCUKBYIO HEHMOUKY PacCyXKICHHH ¢ ONOpoH
Ha M3YYeHHBIE 3aKOHBL, 3aKOHOMEPHOCTH U (QU3NYeCKHE
SIBTICHYIS;

11P68 chopmupoRaHHOCT YMEHUS IPUMCHSATh
IONYyHEHHBIC 3HAHMS I8 OOBACHEHHA  YCIOBHH
IpoTeKaHus. (QU3MYECKHX SBICHMA B HpUPOAE M JUIL
NPUHATHS INPAKTHISCKUX pelIeHHE B IIOBCE/HEBHOM
XKHM3HH it obecmeueHuss  0e30IIaCHOCTH  IIpH
oOpamenun ¢ OBITOBBIMH NPUOOpaMH M TEXHHYECKUMHE




YCTpOHCTBaMHM, COXPAHCHHS 3JI0POBbS M COOJIIONEHUS
HOPM OKONOTHYECKOrO ITOBCACHUA B OKPY)KAIOIIECH
cpesie; IIOHMMAHKHE HEOOXOOHMOCTH  IPHMEHEHUS
JOCTOKEHU (hu3HKH U TEXHOJOTWi JUs
PanMOHAIBHOrO IPHPOIOITOIH30BAHKS;

TPyl cdopMupoBanHOCT, NOHHUMAHUS POJH
busuKkH B SKOHOMHYECKOM,  TEXHONOTHYCCKO,
CoHyanebHOH W ITHYECKOH cdepax AesSTeabHOCTH
YEA0BEKa; PO M MecrTa (QU3HKE B COBPEMEHHOH
HAyYHO#l KapTHHE MMpa; pOId acTPOHOMHH B
OPAKTAYECKOH NEATEIBHOCTH YeJIOBeKa U AallbHeHIIeM
HayYHO-TEXHHYECKOM Pa3BUTHH,

[MTPy2 chopMupoBaHHOCTL CHCTEMBI 3HAHUH O
(HU3MYECCKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHX,
JIEACTBYIOIMX HA YPOBHSX MHKPOMEpA, MakpoMupa H
MeraMupa, nNpeAcTaBleHER O BceoleM Xapakrepe
Gu3HYECKHX 3aKOHOB; HPEJNCTABICHUH O CTPYKType
HOCTPOCHUST (PHU3WYECKOM TEOpHH, UTO MO3BOJIHT
0CO3HaTh  posib  (yHIAMEHTANLHBIX  3aKOHOB H
IOPUHIMIOB B  COBPEMCHHBIX NPEICTABICHHAX O
IIPUPOAE, NOHATH T[PAHUIB] IPUMEHHMOCTH TEOpHil,
BO3MOXKHOCTH MX  [PHMEHEHHMS U1  ONHCAHUA
€CTECTBEHHOHAYYHBIX SBJICHUH H MPOLECCOB;

ITPy3 cdopMupoBaHHOCTh YMEHHS pa3nHyaTh
YCHOBHS TIPUMEHUMOCTH Mopeiel (pusuyeckux ten M
npoLeccoB (BACHM): NHEPHHAIBHAL CHCTEMA OTCYeTa,
MaTepuanbHas TOuYKa, pPaBHOYCKOPEHHOE JBIDKCHME,




cBoDOJHOE NajgeHue, abeoyloTHO yIpyras Ae(opmarius,
a0COMOTHO  ympyroe H  abCOMIOTHO  HEYHpyroe
CTOJIKHOBEHHS, MOJENel rasa, >KHAKOCTH M TBEPHOTO
(XpHCTaIHYECKOTO) Tela, HACANbHOTO T'a3a, TOUCUHBIN
3apaz, OJHOPOIHOE JJICKTpUYECcKoe IOJIE, OIHOPONHOE
MarHuTHOE  1IOJe,  TrapMOHHYECKHe  KoneDaums,
MaTEeMaTHUCCKUH MAasSTHUK, MACATHHBIA TPY>XKAHHBIH
MadTHHK,  TapMOHHWYECKME  BOJHBI,  WJCAIBHBINA
xonebareNbypIl KOHTYD, TOHKAS JIHH3a; MOJEeNel aToMa,
aTOMHOYO sSIpa M KBAaHTOBOM MOJEINH CBETA;

IIPy4 chopMHUpOBaHHOCTE YMEHHSA OOBACHATDH
ocoOeHHOCTH HpoTeKaHMs (UIMYCCKUX  ABICHUIL:
MEXaHUUECKOEe ABMIKCHHE, TEIUIOBOC ABIIKCHUC YaCTHIL
BEIECTBA,  TEIUIOBOE  pABHOBECHE, OpOYHOBCKOE
JBHKeHHE, uQdy3ud, uBcOapeHHe, KUUCHHE H
KOHAEHCAIMA,  IUMABICHHE H  KPHCTAJUIM3AIMS,
HaNpaBIeHHOCTh TeNJONepenads, 3JICKTPH3alKU Tel,
SKBHIIOTCHIHANBHOCTH — IOBEPXHOCTH  3apsSKEHHOTO
IPOBOJTHHKA, SNEKTPOMArHUTHOH MHIYKIMH,
CaMOMH/TYKIiH, 3aBHCUMOCTH COIPOTHUBNCHHUS
NOJIYIPOBOAHUKOB "p-" ¥ "n-TUHOB" OT TEMIEPaTypEI,
pe3oHaHca, HHTepdepeHnnm  BomH, Audpaxmmu,
JUCIEPCHH,  TOJHOTO  BHYTPEHHETO  OTPaKCHHA,
dotoaddexT, PusHUecKkHe HPHHIMOEI CHEKTPaTLHOIO
aHanu3a u paboThl Jdasepa, "anmsda-" u "Oera-" pacnaibt
s7iep, TaMMa-u3ydcHHUE ALep;

I1IPy5 cdhopmupoBannocts ymenuit HpUMEHSTH
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3aKOHBI  KJACCHYECKOHM MEXaHHKH, MOACKYAAPHOU
(hU3MKH W TEPMOAMHAMUKM,  OJICKTPOAUHAMHKH,
KBaHTOBON (GH3UKH 17 aHATU3a U OOBICHEHUS SBISHU
MHKpPOMHpA, MakpoMHMpa W Merammpa, pasiauyarh
ycnoBust  (TpaHMLBl,  o0nacTH) — HPHUMEHUMOCTH
(pM3HUECKUX 3aKOHOB, NOHUMATH BCeoOIHmil xapakrep
(YHIAMCHTANBHBIX  3aKOHOB  (3KOH COXpaHEHHUs
MEXaHUYECKOH 3HEPTHH, 3aKOH COXPAHEHHUs HMITYJIbCa,
3AKOH  BCEMHPHOIO  TATOTEHMs, HEPBBI  3aKOH
TePMOAVHAMUKHY, 3aKOH COXPAHEHHS SIIEKTPHYECKOTO
3aps/ia, 3aKOH COXPaHEHHUS 3HEPIHH) ¥ OTPAHUUCHHOCTD
HCIIOJIB30BAHUS YACTHBEIX 33aKOHOB; AaHATH3UPOBATH
(M3E4eCKHe  TPOHECCHl,  HMCHONB3yd  OCHOBHEIE

NOROKCHYA, 3aKOHbBY 41 JAKOHOMEPHOCTH
OTHOCHTCIIEHOCThE MCXAaHNUCCKOI'O JBHIKCHH S, (l)OpMyJIBI
KHHEMATHKH PaBHOYCKOPESHHOI'O ABHOKCHHA,

npeoOpasopanus  [ammsies @i CKOPOCTH  H
nepeMelieRus, TpH 3akoHa HeloToHa, mHpHHIMD
OTHOCHTENBHOCTH  [anuies, 3aKkoH  BCEMHPHOIO
TACOTEHUS, 3aKOHBl  COXpAaHEHHS  MMIyJIkca H
MCXaHMYECKOH SHEPIHH, CBI3h pabOTBI CHWIBL C
W3MEHCHHEM  MEXAHHYECKOH  JHeprum,  yCJIOBHS
PABHOBECHS  TBEPAOF0  TEJNd;  CBA3bL  JABJICHHUS
HIEANBHOTO raza cO CpefHed KMHETHUYECKOH 3HeprucH
TEIUIOBOIO JBHXKEHMs ¥ KOHUEHTpalHeH €ro MOJISKYI,
CBSI3p  TEMIEpaTypel  BeUlecTBA €O CpenHeit
KMHETHYCCKONH JHEprue#l ero 4acTHl, CBS3b JABICHUA
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HJICANBHOTO Ta3a € KOHLEHTpalmedl MOJeKyJl M ero
TeMIeparypoli, ypasHesme Menneneera-Knanelipona,
IEPBBIH 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHECHHS
SHEPTHHM B TEIUIOBEIX TPOHECCAX; 3aKOH COXpPaHEeHHs
3JIEKTPHYECKOTO 3apsia, 33K0H Kynona,
TIOTCHIIMATBEHOCTD ANEKTPOCTATAYECKOTO 1107181,
OPHHLIHI CYDEPIO3HIMY MEKTPHUESCKUX TTONIEeH, 3aKoHa
Kynona; saxonst Oma Jnsi ydacTka Heuu u A
3aMKHYTOH JJIEKTpHYeCKOH 1emm, 3akoH JDxoyis-
JleHna, 3aK0H IEKTPOMArHATHON MHJIYKIIHH, OPABUJIO
Jlenua, HOCTYNaThi CeNHaNBHON TCOPHH
OTHOCHUTENLHOCTH JHHINTEHHA, ypaBHeHHE JifHUITeHHA
g gortorddexrta, nepssld ¥ BTOpol noctyiarst bopa,
OpHALIUN  Heoupeaenennocty  [efisenfOepra, 3akoH
COXPaHEHMs 3aps/a, MACCOBOTO YHCIIA W JHSPTHH B
SNICPHBIX Peaki¥siX, 3aK0H pa/In0aKTHBHOTO Pacrana;

[1Py7 chopMupoBaHHOCTL YMEHHH HCCICHOBATH
H aHaJNH3UPOBaTh PazHO0OpazHbie PHINYESCKUE SIBHCHUS
u cBoicTBa OOBEKTOR, HPOBOAUTH CaMOCTOSTENHHBIC
HCCNE/IOBAHMS B PeabHBEIX # Ja00paTOpHBIX YCJIOBHSX,
YUTATE H AHATH3HUPOBATh XapakTepucTHKU MpHOOpoR U
YCTPOKCTB, OOBACHATH HPHUHLMIIBI UX PAabOTHI;

TiPy8 chopMHPOBAHHOCTE HPEACTABICHUE ©
METO[Aax IIOJYYEHHS Hay4YHBIX  acTPOHOMHYECKHX
3HAHWH;  BAAJEHME  YMEHUSIMH  CAMOCTOSTEILHO
bopMyIHpOBaTE  1€Ib  HCCTENOBaHHMA  (IPOEKTA),
REIIBUTATH THIIOTE3BI Ha OCHOBE 3HAHHS]
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OCHOBOIIOJIATAIONIMK DHIUIECKHX 33KOHOMCPHOCTEH U
3aKOHOB,  [POBEPATH  HX  OKCICPHMEHTANLHBIMHU
CPeACTBaMU; IIAHUPOBATh ¥ HPOBOMHTH (PH3HYCCKHE
OKCIIEPHMEHTH],  ONUCHIBATE W  AHAIM3HPOBATH
HONYYEHHYK)  IPH  BHIIONHEHHH  JKCIEPHMEHTA
HHQOPMAIIMIO, OIIPEHeIITh JOCTOBEPHOCTH
NOJIYYEHHOTO Pe3yJIbTarTa;

ITPy9 chopMHpOBAaHHOCTE YMEHHS pellaTh
pacyeTHBIE 33/1aYH ¢ ABHO 3aJaHHON M HEABHO 3aJaHHOH
¢rsugeckoit MoIeTBIO: HA OCHOBAHHEH AHATN3A YCIIOBHS
BEIOMpaTh  (QHU3WYECKHE  MOJETH,  OTBEUAIOIIHE
TpeOOBaHHAM 3a7ayd, NMPUMEHSTh (QOPMYIBL, 3aKOHBI,
3aKOHOMEPHOCTH U IOCTYJIATHI (PH3UUECKUX TCOPUH IpH
HCIIO/IB30BAHUN MAaTeMAaTHYeCKHX METOJIOBR PEIICHHS
3a1ad4, IPOBOJAUTH PacyeThl HA OCHOBAHWM HMEIONHXCH
JaHHBIX, AHAJIM3UPOBATE PE3Y.IHTAThI ¥ KOPPEKTUPOBATH
METO/IBI PEHICHNS C YUSTOM IIONYYCHHBIX Pe3yabTaToB;
perIare KayecTREHHbIE 3a7aun, TpeOyromue
[IPUMEHEHUS 3HAHMI W3 PA3HBIX Pa3fenoB IHKONBHOIO
Kypca (pH3MKH, a TaKXKe MHTETPAllMH 3HAHMI U3 APYTHX
IPEIMETOB €CTECTBEHHOHAYYHOIO LHKIIA: BRICTpanBaTh
JOTHYECCKYIO ILElOYKY pacCy X JIeHu#l ¢ omopoH Ha
H3y4CHHBIE 3aKOHBI, 3aKOHOMEpHOCTH W (uzuveckue
SIBJICHUS,

ITPy10 cpOPMHPOBAHHOCTE YMEHHU
AHaNM3UPOBaTh M OIICHHBATL 1OCIENCTBHS OBITOBOH H
IIPOU3BOICTBEHHOM ACSTENHHOCTH YEIOBEKa, CBA3aHHOMN
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¢ Qu3MMECKHMH  HpoleccaMy, € TO3HUHH
3KONOTHUEeCKOH  Oe30macHocTH; HpefcTaBiesHii o
PalMOHallbHOM  IPHPOMAONONB30BAHEY, @  TaKkKe
Pa3yMHOM HCIIOJB30BAHHH JOCTIDKEHMH HayKu U
TEXHOIOrHH pid) it NaTbHEHIIeTo Pa3BHTHS
JEN0BEYECKOro 00IecTBa;

ITPy13  chopMupoBaHHOCTH
Oynyume#t  npodeccHoHaTBHOH — IesSTEIbHOCTH

CHIEHHANBHOCTAM (GH3UKO-TEXHHIECKOTO HPOQHRIIS.

MOTHBAIlMH K
1o

OK 02.
COBPEMEHHEBIC CPEJICTBA IIOHCKA,
aHamM3a M HHTCPIPETAUUN
uHpopMaruH, "
uHOPMATUOHHBIE
JUTSL BBIIOIHEHHS
npoeccuOHaNBHOH
JIeSITEeNBHOCTH

Hernosis30BaTth

TEXHOIOTHH
3ajav

JIP16 — screTHUECKOe OTHOINEHHE K MHPY, BKIOYAs

3CTETHKY  OBITA, HEYYHOro H  TeXHHYECKOro
TROpPUYECTBA, CHOOPTA, TPyJAa ©  OOIECTBEHHBIX
OTHOILICHHIA,

JIP24 — TOTOBHOCTL K aKTHBHOH HegTelnHocTi

TEXHOJIOTHYECKOH ¥ COIMAaNbHOH HalpaBICHHOCTH,
COCODHOCTh  HMHMIWHMPOBATH,  IJIAHHPOBATH  H
CaMOCTOSTENBHO BBIIONHATE TAKYIO ACKTEIHHOCTD,
JIP26 — TOTOBHOCTE M CHOCOOHOCTH K 0OPa3oBaHUID H
caM000pa3oBaHUIO Ha IIPOTHKEHUH BCEH KU3HH,

MP8 —  cIoCoDHOCTh u TOTOBHOCTH K
CaMOCTOSTEILHOMY  TOMCKY  METOJOB  pellcHHs
NpaxTHYECKHX  3ajad, [PUMEHEHHIO  pPazIHYHBIX
METOJIOB NTO3HAHHA,

MP10 — dopMupoBaHne HayYHOro THIIA MBIIUICHHUS,
BIaJicHUEe HAaydHOH TEpMUHOIOrWeH, KiIIOYEBBIMHE
TIOHATUAMH M METOJAMH,

MP21 - pnagers HaBBIKAMH TOIYYCHHS MHQOpPMAIIMU

[IP65 ymenue yauThIBaTh FPaHUIBI IPHMEHEHHAS
U3Y4EHHBIX (U3HYECKUX MojeNedl: MarepHaipHas
TOUKA, HMHEPUMaNbHAas CHCTEMa OTCYETa, WNCATbHBIA
Ta3; MOJEJH CTPOCHHS Ta30B, XXHAKOCTEH M TBEPIBIX
TN, TOYCUHBIE snekTpruYecKuil 3apsa, saepuas MOLENb
HYKIOHHAsg MOAENs AaTOMHOro fapa IIpH
pELICHUN QU3RUSCKUX 3a/1at;

ITP67 cOpMUPOBAHHOCTH YMEHMS pelnaTsh
pacueTHble 3alavyd ¢ SBHO 3ajaHHOH (QH3UdYecKOH
MOJE/IbIO,  HCIONB3Ys  (U3MYECKHE  3aKOHBI M
OPHHIUIG;, HAa OCHOBE aHalu3a YCHOBUS 33/1a4M
BBIOHPATH (PH3HUECKYIO MOJEND, BEHICIATE GH3nYecKue
BEIIWYUHB! H (OPMYTBI, HEOOXOQUMBIE [UIS €€ PEeIIeHuS,
OPOBOAMTL  PacyeTsl M OLEHHBATHL  PEANbHOCTH
MONMYYEHHOTO  3HAuUeHAS  (U3HYECKOH
pelnarh KaueCTBEHHBIE 3aa4l, BHICTPAUBasd JIOTHYECKH
HETIPOTHROPEUHBYIO LENOUKY PAacCyXIeHHH ¢ Onopo
Ha M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (u3uycckue

aToMma,

BCHIHYHHBI,
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W3 MCTOYHHKOB PpasHBIX THIOB, CaMOCTOSTEIBHO
OCYILUECTBIISITh HOMCK, AHAIN3, CHCTEMATH3AIHIO H
HHTCPIpETAny0 HHOMOPMAIMH pPa3lidHbIX BUJAOB H
dopM mpencraBnenus,

MP38 - CaMOCTOS TENIbHO OCYLIECTBJISATh
IHO3HARATEABHYIO JISATENBHOCTh, BRIABIATE NMpodiemsl,
CTaBUTHE M (GopMyIupoBarh COOCTBEHHBIC 33Ja4d B
o0pasoBaTenbHONH  JEATENBHOCTH M KU3HCHHBIX
CUTYAUMSIX

ABJICHUS,

11Pe9 c(hOpMHPOBAHHOCTE COOCTBEHHOM
NO3UIMH O OTHOLHCHHIO K (u3mdeckodl mHdopManuu,
MOJy9aeMONM  ¥3  PA3sHBIX  HMCTOYHHMKOB,  yMEHH

UCTIONB30BATh IUQPOBEIE TEXHOJOTHH IS TOHCKA,
CTPYKTYPUPOBAHNS, MHTEPIPETAlNH ¥ TIPEACTaBICHHS
yuebHOX ©  HayuHo-momymspuod  mudopManuu;
PA3BUTHE YMEHHHM KPHTHYECKOrO aHanu3a NoNyd4aeMOH
uHQOpManum;

[Pyl cdopMHpOBaHHOCTE IIOHUMAHMS DPOJIH
¢u3uK B OKOHOMHYECKOH,  TCXHOJOTHYECKOH,
COIManbHOH M 3THIecKOHM cdepax HACITEIBHOCTH
YelIoBeKa;, POJM H MecTa (H3MKH B COBPEMEHHOH
HaydHOH KapTHHE MHpa; pOJH acTpOHOMHH B
[PaKTAYECKOH AesTENbHOCTH ENOREKA H JaNbHEHIIEM
HAaYYHO-TEeXHUYECKOM Pa3sBHTHU,

I1IPy6 chopMupoBaHHOCTE YMEHUH NPUMEHSTH
OCHOBOHONArarOI®e  acTpOHOMHYECKHE  IOHITHA,
TEOPHH W 3a8KOHBl 4 aHam3a M OOBSCHEHHS
du3uYeCKEX TPOIECCOB NPOHCXOMAIINX HA 3BE3JaX, B
3BC3MHBIX CHCTEMAX, B MEKIANAKTHYECKOH cpeie;

OBYOKEHMS HeGeCHBIX TeJI, OJBOJIOIWMH 3Be3l H
Beenennoii; .
[TPyll oBnajneHHe pasiugHBEIMA CHIOCO0AMHU

paboTsl ¢ uHpopManuel (GH3NIESCKOro COAEp)KaHUsI C
HCHONB30BAaHHEM  COBPEMEHHBIX  HHGOPMAITHOHHBIX
TEXHOJNOTHH, pa3BUTHE YMEHHI KPHTHHYECKOrO aHalM3a
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¥ OIEHKH JOCTOBEPHOCTH MoMydaeMoil nEGopManu

OK  03. IlmzammpoBats U
pealn30BEBaThL COOCTREHHOE
npodecCHOHANBHOE H
JTUYHOCTHOE pa3BHTHE,
peATPUHAMATENBCKYIO
JeSTeIBHOCTD B
TipodhecCHoHaNBHON chepe,
WCIIO/IB30BATE SHAHMSA o
¢uHAHCOBOH  TPAMOTHOCTH B
PazTIHBIX KU3HEHHBIX
CHUTYaIHsX

JIP14 — oco3HaHmMe JIHYHOTO BKJa/Ja B IOCTPOCHHUC
yeTOHUHBOTO OyAYIIETo,
JIP16 — acreTHyeckoe OTHOLICHHE K MHpY, BKodyas

3CTETHKY  ObITa, HAy4YHOIO H  TEXHHUUYECKOTO
TBOpUECTBA, CIIOPTa, TPyZa H  OOIISCTBEHHBIX
OTHOHICHHH,

JIP24 — roTtoBHOCTP K AKTHBHOM [I€ATEIBHOCTH

TEXHOJOTHYECKOH M COIMANBHON HampaBiIeHHOCTH,
CHOCOOHOCTh  WHHUWHPOBATh,  [IAHUPOBATE |
CaMOCTOSTENEHO BBIIONHATE TAKYIO ASSITENLHOCTE,
JIP25 — umHTEpec K  pasmMuHBIM  c(epam
npodecCHOHANTBHON NesTCNBHOCTH, YMEHHE COBCPLIATD
oco3HaHHRIM  BEIGOp  Oynmymedt npodeccmu
peanr30BEIBATE COOCTBEHHEIE XKI3HEHHEIE TIIAHE,
JIP26 — rOTOBHOCTE M CIOCOOHOCTE K 00pa3oBalHio u
camo00pa3oBaHUIO HAa NPOTHKESHUH BCCH XHU3HH,

MP1 - camocrosTrensHo — GopMyaHpoRaTH H
aKTyanu3upoBath npoOnemy, paccMmarpupaTh ee
BCECTOPOHHE,

MP3 — onpejensTs uenH AEATECIBHOCTH, 3alaBaTh

NIapaMeTphl ¥ KPHTEPHH HX JOCTHXCHHUS,

MP6 ~ passuBaTh KpeaTUBHOE MBIIUICHHEC HIPH
PEIICHUY XU3HCHHBIX ITpodieM,

MP16 — ocyiHecTBNATh IENCHANPABICHHBIH HMOHUCK
mepeHoca CPEACTB M CrocobOB  JeifcTBHS B
NpohecCHOHANLHYIO Cpely,

[1P61 chopMUpPOBAHHOCT: WPEHCTABIISHHUH O
poyid B MecTte QU3HKHE ¥ ACTPOHOMHH B COBPEMEHHOMN
Hay4YHOH KapTuUHE MHpa, 0 cHCTeMooOpasyrollei ponu
(pM3UKH B PA3BUTHH ©CTCCTBEHHBIX HAYK, TEXHHKH H
COBPEMEHHBIX TEXHOJOTHH, O BKIAJE pOCCHHCKUX H
3apyOeXHBIX YYEHBIX-QHM3MKOB B pa3BHTHE HayKH;
DOHMMaHHe (U3MYECKO CYIHHOCTH Hal/IroaeMbIX
ABACHHA MHKPOMHpA, MakpoMMpa ¥  MEramupa;
[IOHAMAaHHE  PONU MPAKTHIECKOH
NEeATENBHOCTH YeNOBEKAa M JaNpHEHINeM HayJIHO-
TEXHHIECKOM pa3BUTHH, ponu (pusurH B
dopmupoBaHHE  Kpyrozopa H  GYHKIMOHAILHOM
I'PaMOTHOCTH YENOBEKA JUIS PEICHHS IPAKTHUYECKHUX
3a11ay;

aCTpOHOMHUHA B

I1P64 BianeHHe 3aKOHOMEPHOCTAMH, 3aKOHAMH
U TeopusaMH (3aKoH BcemupHOro tsarorenms, [, II u III
3aKOHB! HBIOTOHA, 3aKOH COXPaHCHHS MEXdaHH4CCKOH
SHEPruy, 3aKOH COXPAHEHUS UMIYyIbCca, IIPHHITUI
CYHEPNO3UIMY  CHJI, MpPUHIOUI  pPaBHOLIPABHOCTH
HHEPIMANBHBIX  CHCTEM  OTCYETa;  MONEKYIApHO-
KUHETHYECKYIO TCOPHIO CTPOEHMS BELIECTBA, Ia30BEIC
3aKOHBI, HEPBBIH 3aKOH TEPMOJHHAMUKU; 34KOH
COXpaHEHHUs 3JICKTPUYECKOTO 3apsaa, 3akoH KynoHa,
3akoH OMa I y4acTka 1ermu, 3akon OMa s noiaHoH
3NEKTPHUYECcKOd nemnw, 3akoH Jixoyns - JleHna, 3akoH
SMCKTPOMArHUTHOH HHIYKUMH, 34KOH COXPaHEHH |
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MP18 — ymMeTs HHTErpuHpOBATh 3HABHSN W3 PA3SHBIX
HpeIMETHBIX 00s1acTeid,

MP19 -~ Bougsurars, HOBBIE HOSH,
OPHUI'MHATBHBIE TOXO/IBl ¥ PENICHHS,
MP37 - ocCymecTBISTH NO3UTHBHOE CTpaTernyeckoe
HNOBEJICHUE B pa3IMYHBIX CUTyaluiX, TpOSABIATE
TBOPUYECTBO H BoOOpaXkeHue, ObITh MHUIIMATHRHEIM,
MP38 - CaMOCTOATEIRHEO OCYIECTBITE
HO3HABATENBHYIO JISATENBHOCTD, BBIABIATE HPOOIEME,
CTaBuTh W (OPMYIHPOBATh COOCTBEHHBIE 34/1a4H B

npeiarath

o0pa3oBaTejbHOH  REATENBHOCTH W JKH3HEHHBIX
CHTYAUHsIX,
MP46 — Buagerr, HABBIKAMH  IIO3HaBaTelbHOH

pebIEKCHE KaK OCO3IHAHMS COBEPIHACMEIX ACHCTBUH A
MBICIHTEIEHBIX — NPOLECCOB, HX  PE3YABTATOB M
OCHOBAHUH

SHEPTUH, 3aKOH NPAMOIHHCHHOTO pacupocTpaHeHUs
CBETa, 3aKOH OTPAKCHHSN CBETA, 3aKOH IPCIOMIICHUS
CBETa; 3aKOH COXPAHEHHUS SHEPIHMH, 32KOH COXPAHEHUS
UMHYJIBECR, 3aKOH COXPaHCHMS NEKTPUUECKOTO 3apiAa,
3aKOH COXPAHCHHS MACCOBOTO YHCIIa, HocTynaTsl bopa,
3aKOH  paJHOaKTHBHOTO  pacmaja);  yBEPEHHOE
UCIIONB30BAHHE 3aKOHOB M 3aKOHOMEPHOCTEH HpH
aHaIM3e (PH3MICCKHX SIRICHUH 1 IPOLECCOB

TPyl chopMupOBaHHOCT: TOHHMAHUS pPOJIH
Gu3MKE B 3KOHOMHYECKOHM,  TEXHONOIHUYECKOH,
CONHANBLHOH M STHYCCKOH cepax AedTeIbHOCTH
yenoBeKa; pOMM W MecTa (U3MKH B COBPEMEHHOM
HAy4YHOH KapTHHE Mupa, pONMU acTpPOHOMHM B
TIPAKTHYECKOR JESTENBHOCTH YeOBEKA H JaibHEeHIIeM
HAYYHO-TEXHUIECKOM PazBATHH

OK 04. SddexTHBHO
B33aHMO/ICHCTBOBATE U paloTaTh B
KOILIEKTHBE ¥ KOMaHIC

JIP24 — roOTOBHOCTE K AKTURHOM JIeSTENBHOCTH
TEXHONOTHYECKOH M COUHANBHOH HalpaBlIeHHOCTH,
CHOCOOHOCT,  WHHIIHUPOBATH,  NIAHHPOBATH M
CaMOCTOSTENEHO BEIIOIHATH TAKYIO JAESITENbHOCTD,
JIP26 — roTOBHOCTE M cTIOCOOHOCTE K 0OPa30BaHHIO H
caMo00pa3oBaHMIO HA HPOTSIKEHUH BCEH MHU3HH,

JIP34 — oco3HaHMe LEHHOCTH HAYYHOH NesSTeNbHOCTH,
FOTOBHOCTH OCYIECTBISTH [IPOEKTHYIO 51
HCCHENOBATEIBCKYIO ACSTEIBHOCTS MHIMBH/IYATBHO U
B IpyIIIIe,

MP3 — oupeneiaste uend JeSTENLHOCTH, 3a[aBath |

P62 cOPMUPOBARHHOCTE yMEHMH
pacrio3HaBath (u3MuecKHe spieHds {Ipouecchl) U
OOBSCHAT, WX Ha OCHOBE H3YYCHHBIX 3aKOHOB!
PaBHOMEpPHOE M PpaBHOYCKOPCHHOE NpAMOIHMHEHHOEe
JBYOKEHHE, CBOOOAHOE WAACHHE Tel, JBWKEHHE IO

OKPYKHOCTH, WHEPIIHS, B3aUMOJICHCTBHE  Te,
KoebarenbHOe  JBHKCHHE, PE30HAHC,  BOJHOBOE
IBIOKEHMe, Au(@y3ug, OpOYHOBCKOE  BIIKEHUE,

CTPOCHHE JKUAKOCTEH H TBEpABIX Tejl, H3MECHCHUC
obbema Ten UpH HarpeBaHuM (OXIaXICHHH), TEILIOBOES
paBHOBeCUE, HCNAPEHUE, KOHAEHCAlMS, IUIaBJICHUE,
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HapaMeTPs! H KPUTEPHH UX JOCTHKCHUS,
MP5 — BHOCHTE KODPEKTHBLI B JEATCILHOCTh,
OIICHMBATE  COOTBETCTBHE  PE3yNbTATOB  IENsM,
OLICHUBATH PUCKH MOCIEACTBUN NCATEILHOCTH,

MP6 — passBuBarh KpEaTHBHOC MBIIJICHAC TIpH
peIICHHN XKE3HEHHEIX TIpodiieM,

MP12 ~ BRISBISTH IPHYHHHO-CIEACTBECHHBIC CBSI3U H
AKTyalTu3UpOBaTh 3aJadvy, BBLIBHUIATL THIIOTE3Y &€
pelreHis, HaxOMMTh apIyMEHTB! s IOKa3areiberna
CBOMIX YTBEpP)KACHUH, 3aaBaTh apaMeTPbl X KPUTEPHK
peLeHHS,

MP28 — BrajeTh pasNAvHBIMHE Crrocobamu ODIIeHus M
B3aUMOJISHCTRIA,

MP30 — pa3BepHYTO M JOTHYHO H3Jararb CBOI TOYKY
3PCHHS C MCIIONB30BAHUEM I3BIKOBBIX CPELICTB,

MP31 — noHuMark X HCHONE30BATH IIPEHMYILECTBA
KOMaHHO#H H MHANBHAYaNbHOH paboTEl,

MP33 — npuruMaTh LeJHd COBMECTHOH NEATENbHOCTH,
OPraHM30BBIBATE ¥ KOOPAUHUPOBATH NEHCTBHA 10 €€
JOCTHXXECHHIO: COCTABISTh IIiaH JeiicTBIHE,
pacmpenesniTs poid C Y4eTOM MHEHHH YYaCTHHKOB
00CyXKnars pe3ynbTaTel COBMECTHOH paboThi,

MP36 ~ KOOpIMHHPOBATH H BHIIONHATE paboTy B
YCIOBHAX peansHOro, BHUPTYaNsHOTO 74
KOMOMHUPOBAHHOIO B3aUMO/(¢HCTRIH,

MPS5S — mpuHHMare MOTHBBL H apI'yMEHTEl IPYTHX

JFOMel IIpH aHATH3E Pe3yNbTaTOB CATCISHOCTH,

KPHCTANIM3AIHs, KHIICHHE, BIAXXHOCTh BO3IYyXa, CBA3L
CpeiHEeH KMHETHYECKOM JHEPIvH TEIUIOBOIO JBMIKEHMS
MOIeKyYa ¢ abCcomroTHOH TeMnepaTypoH, IOBHIIEHHE
JIABJIEHHS Ta3a NPY €r0 HarpeBaHuH B 3aKPBITOM COCYJIE,
CBA3b MEXKIY IIapaMeTpaMH COCTOSHUS Tasa B
M30TIPOLIECCax; JJISKTPH3alng Tejl, B3aUMOACHCTBHE
3apsaoB,  HarpeBaHHWe  HOpPOBOJIHMKA C  TOKOM,
B3&HMOJCHCTBHAC MarHuToB, IEKTPOMArHUTHAS
HHJTYKIIHS, JCHCTBHE MATHUTHOIO HONA HA IPOBOJAHUK C
TOKOM H [BHXYHBIMHCS 3apfl, OIeKTPOMArHUTHBIC
KoJIeOarus b4 BOJIHEL, HPAMONHHEHHOE
PacpOCTpaHEHHE CBETa, OTPAKCHHE, NPEJIOMIICHME,
uHTepbepennus, aadpakims W HOIsSpH3amys CBeTa,

JHCIepCHs  cBeTa;  (oTodnmeKTpuueckHi ek,
CBETOBOE JI2BIEHME, BO3HUKHOBCHHE JMHENYATOro
CIIieKTpa  aToMa  BOJOPOAA,  CCTECTBEHHAas U

HCKYCCTBEHHAA PaOaKTHEHOCTE,
TTP64 B1aneHue 3aKOHOMEPHOCTAMH, 3AKOHAMH U
TeopusMH (3aKoH BecemupHoro Tsrorenus, I, II u III
3axoHbl [IBIOTOHA, 3aKOH COXPaHEHHS MeXaHHJYECKOM
OHEPIHH, 3aKOH COXPaHEeHHS MMIYJNbCa, TPHHIIAL
CYUEpIO3HIHMH  CHI, HPHHOUID  PaBHONPABHOCTH
HHEPLHANBHBIX  CHCTEM  OTCHETA;  MOJEKYIAPHO-
KHHETHYECKYIO TEOPHIO CTPOEHUS BEIUIECTBA, I'a30BHIC
3aKOHBI, MEPBHIH 38KOH TEPMOAMHAMMKH; 3aKOH
COXpaHEHMsd OJJIEeKTPHYECKOro 3apsifa, 3akoH Kymoma,
3akoH Oma Aias yvacTtka renu, 3akod OMa Ui HONHOH
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MP56 — npus3HaBaThb CBOE MpaBO K IPAaBO APYIHX
moIeH Ha oHIuOKH,

MP57 ~ pa3puBaTh cHOCOOHOCTH IIOHHMATh MHpP C
IIO3HIIHH APYFOTO YelIOBEeKa

3JEKTpUYeckoi uemn, 3akoH J[xoyna - Jlenna, 3akod
SIEKTPOMATHUTHON HMHAYKIHH, 3aKOH COXPaHEHHS
JHEPTHM, 34KOH IPAMONMHEHHOTO paclpOCTPaHEHHS
CBETA, 34KOH OTPAXCHHSA CBETa, 38KOH IPEIOMIICHUA
CBETa; 3aKOH COXPAHCHHWS JHEPruy, 3aK0H COXPaHECHUs
HMHYIbCA, 3aKOH COXPaHECHUS MICKTPHUECKOro 3apsa,
3aKOH COXPaHEHMsI MacCOBOTO 4MClIa, HOCTYNATH bopa,
3aKOH  PalJHOaKTHBHOIO  pacliafa);  YBEPEeHHOE
HCIONB30BAHAE 33KOHOB M 3aKOHOMEDHOCTEH IIpH
aHanm3e (PH3NYCCKUX SBICHMH H IIPOLECCOR;

[IP66  Bhagenwe  OCHOBHBIMH  MCETONAMHM
HAYYHOI'O TIO3HAHUA, HCIONB3YEMBIMH B  (H3MKE:
OpPOBOJMTE TPSMBIC W KOCBEHHBIE — H3MEpCHMS

$U3MYECKUX BEIHYMH, BRIOMPas ONTHMAIBHBIN CHOCOO
U3MEPEHHS M HCHOJB3YS H3BECTHBIE METOMBI OLEHKH
HOrpellHOCTEH H3MEPEHUI, IIPOBOIUTH MCCHEOBaHHE
3aBHCHMOCTEH (PH3NYECKUX BEHYUH C HCIIOIH30BaHHEM
IpAMBIX ~ HM3MEpEHHH,  OOBSCHITH  HOJYYCHHBIE
pe3ynpTaThl, HCIONB3Ys QHU3UUECKHE TEOPHH, 3aKOHEI H
MOHATHA, ¥ JenaTh BBIBOJABL COONIOHATH IMIpaBHJIA
0e301acHOTO TPY/a NPH HPOBEHCHHH HCCICIOBAHHH B
paMkax  y4eOHOro  sKcmepuMeHTa U yuelGHO-
UCCNE0BATENBCKON JEATENHHOCTH € MCIOJBE30BaHHEM
U POBBIX H3MEPUTENBHEIX YyCTPOMCTB 51
nabopaTopHOro obopynoBanus; CHOPMHUPOBAHHOCTH
OpEACTaBICHNH © MeTojax INONYYeHHS HaydHBIX
aCTPOHOMMYECKUX 3HAHHM;
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[IP610 opnamenue yMmeHussMH paboTare B
IPYIiIé ¢ BHIIONHEHHEM PA3NUYHBIX  COLNHANbHBIX
pojeH, IIaHupoBark pabdoOTy TIPYIUBL, PAIHOHAIBHO
pacHpe/eNiath  JESTENhHOCTE B HECTAHIAPTHBIX
CUTYyalMAX, a7CKBAaTHO ONCHWBATL BKJIAA KaXKIOTO U3
VYACTHMKOB TFpPYHTIBI B peIEHue paccMaTpHBacMOMH
OpoOIIEMEL;

ITPy9 chbopmupoBaHHOCTS yMEHHS peIIaTh
pacyeTHRIC 3339 ¢ ABHO 3aJaHHON ¥ HEeABHO 3aaHHOM
bu3AUeCcKoit MOIENBIO: HA OCHOBAHUH AHAIK3A YCIIORHS
BRIOHMpAThL  (pH3MUECKHe  MOACHH,  OTBEYAIOHIHE
TPeOORAHHAM 3a/la4d, ITPUMEHSITE (POPMYIIB], 3aKOHbI,
3aKOHOMEPHOCTH W MOCTYJIATHl PUINUECKHX TeOPHH mpu
HCIIONB30BAHNN MATEMATHUYCCKHX METOJOB PEINEeHUs
3a7a4, IPOBOJHUTE pacdeThl HA OCHOBAHMH HMEHOIIHXCS
JaHHBIX, AHANN3UPOBATh PEe3YNbTAThl H KOPPEKTHPOBATh
METOIBI PELICHUS C YHCTOM IONYUCHHBIX PE3VIbTATOB;
perraTh KAYECTBEHHEIE 3871840, Tpelyomue
IIPUMEHECHHS 3HaHWH H3 pasHBIX Pa3JeNoB MKOIBHOTO
Kypca (H3UKH, a TaK)Xe HHTCTPAIMU 3HAHAN U3 JPYrHX
NPeIMETOR €CTECTBCHHOHAYYHOTO IHKIA: BLICTPauBaTh
JOIrMYecKy0 LEIIOUKY pacCyxieHuii ¢ omnopod Ha
H3YUYCHHBIC 38KOHBI, 3aKOHOMEPHOCTH W (hH3HUECKHE
SIBJICHUS,

IIPyl2 omnagedue OpraHW3alMOHHBIMH U
IIO3HABATCIIBHBIME ~ YMEHHSIMH  CAMOCTOSITE/IBHOTO
npuodpeTeHHs HOBBIX 3HAHHUY B HPOUECCE BRITOIHEHUS
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HpOEKTHBIX H  yueOHO-HCCaeqoBaTeNnbekux  pabor,
yMeHusMH pabotare B TPYIIE ¢ BBIIOIHCHHEM
pPa3nuMuHBIX COMUANLHEBIX poNel, naHuposaTe padoTy
IPYHUBL, PAIMOHATLHO PaCHPENeNsTh JCITeNEHOCTE B
HECTAHJAPTHBIX CHTYAIHAX, &JIEKBaTHO OIICHHBATH
BKIIaJ[ KajdJIOro M3 YYaCTHHKOB [PYINIBI B PEHICHUC
paccmarpusaeMoii mpobieMsr;

OK 05. OcyruecTtBisaTs YCTHYIO W
MUCEMEHHYI0 KOMMYHHKAIHIO HA

rocyAapCTBCHHOM SI3BIKE
Poceniickoii Genepain c
yaeToOM ocoBedHOCTEH
COMHANBHOTO M  KYJILTYPHOIO
KOHTEKCTA

JIP8 — cdopMupOBaHHOCTE POCCHHCKON IpakTancKol
WICHTHYHOCTH, HaTPHOTH3MA, YBAXKCHHA K CBOEMY
HapoJy, UyBCTBa OTBETCTBEHHOCTH Niepen PonwHOIM,
FOPACCTH 3a CBOU Kpa#l, cBoio Poawny, cBO#l A3bIK H

KYIABTYDY, IPpoIIOe H HacTogIee
MHOTOHAIMOHATFHOTO Hapoaa Poccuu,

JIP33  —  COBCpIUCHCTBOBaHHME  A3BIKOBOH M
YHTATENBCKON KyNbTYpHI Kax CpeacTBa

B3aUMOJICHCTBHA MEXKIY JIOABMU U O3HAHHS MUPA,
MP28 — BaneTh pasiuuHBIME citocobaMu 00ImeHds |
B3aHMO/ICHCTBH,

MP30 — pa3zBepHYTO U JOTHUHO MITAraTh CBOK TOUKY
3PEHHs C UCTIOJIF30BAHAEM S3BIKOBBIX CPEICTB

11P63 BJIAJIEHUE OCHOBROTIOIAT AIOLTHMU
PUBAYCCKAMEA MOHATHSIMHA U BEITYHHAMH,
XapaKTEPUIYIOUTAMH dU3UICCKIC IIPOIECCHI
(CBI3aHHBIMH c MeXaHHUSCKHM JIBHIKCHUCM,

B3aUMOJEHCTBHEM TeN, MCXaHHYCCKAMH KONeOaHUAMU
¥ BONHAMHK; ATOMHO-MONEKYNAPHBIM  CTPOEHHEM
BELIECTBA, TENIOBEIMUA [IPOUECCAMH; BIEKTPHIECKUM H
MArEMTHBIM  [OJISIMH,  OJJIEKTPHYECKHM  TOKOM,
WIEKTPOMATHHUTHBIMH ~ KONeGaHHAMH M BOJHaMU;
ONTHYECKMMH SBICHHSAMM; KBAHTOBBIMH SIBACHHIMH,
CTpOCHUEM aroma 54 aTOMHOTO aapa,
pajAOaKTHBHOCTHIO); BIAJEHUC OCHOBONOJIATAIONIHMH
ACTPOHOMMYECKAMU  [IOHATHAMM,  NO3BOLIIOIMMHA
XapaKTepu30BaTh  HOPOLECCH, NPOUCXOAALME  Ha
3BE34aX, B 3BE3JHBIX CHCTEMaX, B MEXKTalakTHYECKOH
Cpefie; JBIDKCHHE HeOECHBIX TeN, DBOJIOLMIO 3BE37 H
Beenennoit;

P67 chopmupoBaHHOCTE YMEHHS pellaTh
pacyeTHbiC 3aja4H ¢ SBHO 3a/[aHHOH {Qu3UYecKoi
MOJICNBIO,  HCHOAB3ys  (DH3MUecKHe  3aKOHEI U
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OPHHIMILGI, HA OCHOBE agaju3a yCJHOBUS 3ajadu
BEIOHPATH (HU3NYESCKYI0 MOJENb, BEIEANTD PH3nUecKre
BENMYHMHBL M GOPMYIIEL, HEOOKOMAMBIC UL €€ PeIlCHMS,
IPOBOJAMTL  pacdeThl ¥ ONCHHBATL  PEATBHOCTH
IOIYYERHOIO  3HA4eHUs  (usnueckoll  BEIUUMHEL
pemiaTh KaueCTBEHHEIC 3a4a4l, BRICTPanBas JOTHYECKH
HEMIPOTHBOPCUNBYIO UEHOYKY pacCyXKASHHH C OHOpOH
Ha H3YJICHHBIC 3aKOHE], 3aKOHOMEPHOCTH B Pu3ndeckue
ABITCHHSL,

[P610 omnagenme ymenusmu pabortath B
IPYIMIE C BHINOJHCHMEM pPasiUYHBIX COINHATEHBEIX
posieH, TIAaHWPORATh pPabOoTy TPYHNBL, PalHOHaIbHO
pactupenensiTh  AEATCHBPHOCTE B HECTAHJAPTHRIX
CUTYallUsX, a/JICKBAaTHO OUECHHBATH BKIAK KAXKJIOTO M3
YYACTHHUKOB TI'PYIIIEI B peIleHHe paccMaTpuBaeMoi
HpodJIeMbI;

[TPy4 chopMHpOBAHHOCTE yMeHHS OOBICHITH
0co0EHHOCTH TPOTeKaHMS  (U3MYICCKUX  SIBICHHI:
MEXaHHM4ECKOe ABIIKEHNE, TCNNIOBOES JBMKEHHE YaCTHN
BEIECTBA, TENJIOBOE  paBHOBECHEe, OpOYHOBCKOE
gRrkeRuMe, AupQysus, UCHApSHHE, KUIIEHWEe H
KOH/IEHCAUMS,  NNaBIEHUE U KPUCTADIA3ALNL,
HAIIPaBJICHHOCTh TEIUTONEPEIauy, 3IeKTPH3atUn Tell,
SKBUHOTCHIMAILHOCTH  ITOBEPXHOCTH  3apSLKCHHOIO
IIPOBOAHUKAE, AMCKTPOMATHUTHON HWHIYKHHH,
CaAMOWHIYKIHH, 3aBUCHMOCTH COIIPOTHRICHHUS
TONYNPOBOAHUKOB "p-" H "n-THrios" OT TeMIeparypel,
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pe3oHaHca, uHTepdepeHUHM  BOJH,  AUQPAKIUH,
JHUCITEPCHH,  IOJHOTO  BHYTPEHHEIO  OTPAKCHUS,
doroaddext, QuzuUecKue NPUHINIL! CHEKTPaNbHOIO
aHaym3a ¥ paboTel nasepa, "anpda-" u "Gera-" pacnanbl
Anep, raMmMa-u3iydeHae saep;

OK 07. ConelicrBoBarh
COXPAHCHUIO OKPYKAIOMICH
Cpesibl, pecypcocOepeKeHnio,
IPUMEHATE 3HAHUSA 00 H3MEHEHUN
KIigMara, TIPAHIUIIBT
OepesIuBOro TIPOA3BOACTRA,
spdexTHBHO  HelicTBOBaTH B

4pe3BLHARHEBIX CHTYaI[HAX

JIP8 — copMHPOBRHHOCTL POCCHUCKON IpaXIaHCKOM
MACHTHYHOCTH, DATPUOTU3Ma, YBAKEHHSI K CBOEMY
Hapoly, 4YyBCTBa OTBETCTBeHHOCTH mnepen PoauHoM,
ropIocTH 3a cBoM Kpail, csow Ponauny, CBOH SI3bIK H
KYJIBTYPY, OpOIIoe u HACTOSINee
MHOTOHAIMOHRATBHOrO Hapoaa Pocenn,

JIP16 —~ screrHdeckoe OTHOIMECHHE K MUPY, BKIOUAS

3CTeTHKY  ObITa, HAyYyHOr0 M TEXHWYECKOro
TBOPUECTBA, CIOPTa, TPyAa W  OOIUECTBEHHBIX
OTHOUICHHH,

JIP30 - yMeHHe NpOTHO3HPOBATH HEOIIArOMPHATHBIS
SKONOTMYECKUE  TOCHEACTBHS  HPEAIPHHUMAaEMBbIX

JENCTBUH, IPEOOTBpallaTh fX,

MP3 - omnpenendre uenu JCSTEIBHOCTH, 233JaBaTh
[APaMeTPEl M KPUTEPHH HX JOCTHXKEHHS,

MP6 - pa3BuBaTh KpeaTUBHOE MBUIDICHHE IIPH
PEINCHUY JKU3HEHHBIX ITPOOIeM,

MP13 - aHaIH3EPOBATH IMONYYCHHBIC B XOAE PELICHHUS
33])84i  Pe3YIbTaThl, KPUTHYECKH ONEHHMBATh HX
JIOCTOBEPHOCTH, IIPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX,

MP17 — yMeTh DEPEHOCHTE 3HAHUS B TIO3HABATEILHYIO

T1P61 cdopmupoBanHOCTE OpencTaBieHU ©
poiy ¥ Mecte QU3HKH W acTpOHOMHM B COBPEMEHHOMH
HAayYHOH KapTHHE MHpa, 0 cHcreMoobpasyroie ponu
GU3UKE B PA3BATUM E€CTECTBCHHBIX HAYK, TEXHHKH H
COBPEMEHHBIX TEXHOJIOTHH, O BKJAaJE DPOCCHHCKUX M
3apy0eXHBIX YUCHBIX-(GH3MKOB B Pa3sBUTHE HAYKH;

HOHUMaHHe (U3HUYECKON CYIHOCTH HabIroJaeMBIX
SBAGHUH MHKpPOMHpa, MAakpoMupa § Meramupa;
MOHUMaHUE POJIM  aCTPOHOMHH B  IPaKTHYECKOH

JICATeTBHOCTH  YejloBeKa ¥ JaJlbHeHHIeM HaydHo-
TCXHAYECKOM  Pa3BHTHHY, poan dhuzukn B
(dopMUpOBaHHM  Kpyro3opa H  GYHKIHOHATPHOU
IPaMOTHOCTH HeNIOBeKAa I PpelUeHMs HPakTUYeCKHX
3aa4;

I1P64 pianeHue 3aKOHOMEPHOCTIMH, 3aKOHAMH 1
TeopusMU (3akoH BeemupHoro tarorenug, 1, II m HI
3akoHBl HBIOTOHA, 3aKOH COXpaHeHMS MeXaHW9eCKOU

DHEPIruH, 34KOH COXPaHCHHA HMOYIRCA, HPHHIMII
CYIICPIIO3HIHI CHII, OpUHBATL PaBHOIIPABHOCTH
HHEPUHAIBHBIX CHUCTCEM OTCUCTd, MOJACKYIBSIPHO-

KHHCTHYECKYIO TCOPHIO CTPOCHHUS BCICCTBA, Ia3OBRIC
3aKOHbBL, nepﬁmﬁ 3aKOH TCPMONMHAMHKH, 3aKOH
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Y IPaKTHICCKYIO 00MacTH XKU3HEACATENBHOCTH,

MP18 -~ yMerpr HUHTErpHpPOBATH 3HAHHUS H3 pPasHbIX
npeaMeTHrix obnacred,

MP38 — CaMOCTOSTENLHO
TO3HABATEIBHYIO JEATEIbHOCTS, BEISBIATE OPOOIEMBI,
CTaBUTh W (QOpPMyNUpoBaTh COOCTBEHHBIE 3aJaudl B
o0pazoBaTenbHOH  NEATEIBHOCTH ¥ JKH3HEHHBIX
CUTYaHHIX

OCYIHECTBIIATH

COXPAHEHMs] WIEKTPHYECKOro 3apsana, 3axoH Kynowma,
3akoH Oma g ygacTKa IienH, 3akoH OMa Uit HoaHoHi
BIEKTpHYECKOH nenu, 3akoH JDroyins - Jlemma, 3akon
ANEKTPOMArHUTHOM HHAYKIMH, 33KOH COXPaHeHHs
JHEPIUH, 3aKOH NPIMOIHHEHHOTO pacnpOCTpaHenus
CBETA, 3aKOH OTPAKEHHUS CBeTa, 3aKOH TPENOMIICHUS
CBETA; 3aKOH COXPAHEHWS 3HEPIHH, 3aKOH COXPaHCHUS
AMOYIBCA, 3AKOH COXPAHEHHMS IEKTPHYECKOTO 3apsia,
33KOH COXPAHEHMs MAacCOBOIO YMCIa, mOCTyIaTel bopa,
3aKOH  DPaAMOaKTHBHOTO  pacllazia);  YBEPEHHOE
UCIIOAB30BAHNE 33KOHOB H 33KOHOMEPHOCTEH Ipu
aHanu3e GU3AYCCKAX SBICHUH 1 IPOIIECCOB;

ITPGS ymenue yYUTHIBATH MPAHHUIIE IPUMEHEHH
H3Y4CHHBIX (H3UYECKHX MOJENEH: MarepHasias
TOUKA, HHEpHHANBHAs CHCTEMA OTCUEeTda, HJCATLHLIN
ra3; MOHENH CTPOCHHUS Ia3oB, XKHUAKOCTEH M TBEPABIX
TeJI, TOUEYHBIH MeKTPHYECKUH 3aps, SAepHas MOACIH
aToMa, HYKJIIOHHas MOJelh aTOMHOIO sAApa NpH
PELIeHUH QUIUIECKUX 3a1aT;

[1P68 chopMuEPOBAHHOCTH YMEHHS HPHMEHSTH
HNOJIyYCHHBIE 3HAaHMS Jiid  OOBACHEHHSA  YCIOBHE
NPOTeKAHUS! (QU3MUYECKHX SBICHUI B NPHPOAS H IS
IPHHATHE [PAKTHYECKHX pPEIICHHH B ITOBCEIHEBHOH
KU3HH ~ Juis oOecmevyenus — 0e30r1aCHOCTH  NpH
oOpameHun ¢ OBITOBEIMH IIPHOOPaMH W TEXHUYECKUMH
YCTpOHCTBAMM, COXPAaHEHHS 3JIOPOBbS U COOGIOAEHHS
HOPM OKOJNOTHYCCKOTO IOBEACHHS B OKPYXaroieH

24




cpelle, NOHMMaHHE Heo0XOAAMOCTH
HOCTHXEHAN (PH3UKH H TEXHOIOTHA
PALAOHAILHOTO [TPHPOACTIONL3OBEHMS;

ITPy2 chopMupOBaHHOCTE CHCTEMBI 3HAHUE O
¢pH3MYeCKHX 3aKOHOMEPHOCTAX, 3aKOHaX, TEOPHUIX,
JNEHCTBYIOIEX HA YPOBHAX MMKpPOMMpa, MakpoMupa M
Meramupa, NpeicTaBieHHHd O BceoOllieM Xapakrepe
GU3MMECKHX 3aKOHOB; IIPEJCTAaRICHHN O CTPYKTYpE
NOCTPOEHUs (H3WYEecKOd TEeOpUM, HUTO HO3BOJIHAT
OCO3HATbL  poilb  (YHAAMEHTAABHBIX  3aKOHOB H
OPUHIOUIOE B COBPEMEHHBIX IIPENICTABICHHAX O
NpHUPOJE, HOHATHE TIPaHUIBl HNPHUMEHAMOCTH TCOPHH,

NpUMEHEBUs
T

BO3MOXHOCTH WX [pPUMEHEHHMS )i OIHCAHUA
€CTECTBCHHOHAYUHbIX ABJICHHI H IPOLECCOB;
I1Py10 cPOPMHUPOBAHHOCTD YMEHHH

AHAIM3UPOBATH M OIECHHBATH NOCTEACTBHE OBITOBOH H
NPOH3BOACTBEHHON JESTeIHOCTH YET0BEKa, CBI3aHHOH

¢ (QU3IMUECKHMH  TpoueccaMu, ¢ IIO3UIMH
JKOJIOTHYECKONH  ©e30macHOCTH; IpeACTaBICHHR ©
PalHOHANBHOM  NPHPOMOCHONBI0BAHMH, 4  TaKXe
PasyMHOM HCHONB30OBAHMH  JIOCTHXEHHH HAyKH |
TEXHOJIOTHIH JUISL JalbHEHIIero pasBATHS
YeJI0BEeCKOro o0HIeCTBa;
K 1.1 Hcnonpsosars | JIP23 - rotoBHOCTE K TPYLY, OCO3HAHHWE IEHHOCTH T1PG3 BIA/ICHUE OCHOBOHOJAratoIBMHU
KOHCTPYKTOPCKYIO , 4 | mactepcrBa, TpyRomodue, GH3HYeCKAMU MOHATHAMHA 7§ BEIHUMHAMH,
TEXHOJIOTHICCKYIO JIP24 — TrOTOBHOCTH X aKTHBHON JeATE]BHOCTH | XapaKTepH3yIOMAMH duzuzeckue HPOLIECCHI
fg;cng}fg:jgjc}gﬂgpﬁ Prﬁgigzzgzgz TEXHONOIMYECKOH M COUMANbHOM HANpPaBiCHHOCTH, | {CBA3ZAHHBLIMY c MEXAHUIECKAM JIBIDKEHHEM,
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WITOTORNCHAS JISTANSH MAlIuH

COOCOOHOCT: — HHHIUHMPOBATH,  IUIAHMPOBATH U
CaMOCTOATEIILHO BLIIIONHATE TaKyIO NeITEeNEHOCTh,
JIP25 — wmHTepec K pasmHuHBIM  cdepam
TIpohECCHOHANILHOH ACATENEHOCTH, YMEHHAEC COBEPIIATE
OCO3HaHHBI  BBIOOp  Oyxayme#t  npodeccunm #
peanm30BEIBATE COOCTBEHHBIC YXU3HEHHBIE NNAHBI,
JIP34 — ocosnanue LEHHOCTH HAYYHOM JIEATEIBbHOCTH,
TOTOBHOCTD OCYIIECTBIATE NIPOSKTHYIO 7}
HCCIEIOBATENBCKYIO JIESITeNbHOCTE HHANBUAYANBHO 1
B Ipynne,

MP3 — onpenmenars Uenu ACATENLHOCTH, 3a/1aBath
napaMeTphl B KPUTEPHH HX TOCTIIKECHHS,

MP8 -  cnocobHOCT, W TOTOBHOCTH K
CaMOCTOATENFHOMY  IIOMCKY  METOHOB  peINCHHMS
TPAKTHYECKUX 33714, [PUMEHEHHIO  PasIHYHBIX
METOJIOB TI03HAHAS,

MP16 — ocymiecTRIITH NeICHANPABICHHBIA HOMCK
nepesoca  CpeacTB M cmocoboB  nedcTBHs B
Ipo(eCcCHOHANBHYIO Cpeay,

MP36 — koopauHHpOBaTE W BHIIONHATH paGoTy B
YCJIOBHAX peasbHOrO, BHPTYaJIBHOTO 7§
KOMOWHUPOBAHHOTO B3aMMONECHCTRYS,

MP37 - oCyiiecTBASTh HOHTHBHOE CTPATErHUYEcKOe
[IOBEAEHME B PA3NMYHBIX CHUTYaIlMsx, IPOSBISTH
TBOPYECTBO M BOOOpaXkeHHe, OBITh HHHIIMATHBHBIM,
MP39 — camocTOATENbHO COCTaBIATH IJIAH PEUICHHS
mpobIeMel ¢ YUSTOM  UMCIOUIMXCS — PECYPCOB,

B3aUMO/ICHCTRHEM TEN, MEXAHUYCCKUMH KOJeOaHUAMU
¥ BONHAMH; ATOMHO-MOJEKY/LIPHBIM  CTPOCHHEM
BEINECTBA, TEIVIOBBIMH IIPOLECCAMM; 3NEKTPUUCCKUM U
MATHWTHBIM TOJAMH, AMEKTPUUSCKUM TOKOM,
IIEKTPOMATHATHEIME ~ KONeOaHHsMH W BOJIHAMMY;
OTITUYECKUMHE  SIRICHUAMHE; KBAHTOBBIMH SIBJICHUSMU,
CTPOCHUEM aroMa u ATOMHOIO sIpa,
PAZVOAKTHBHOCTLIO); BIJCHHE OCHOBOIIONAraroIuMU
aCTPOHOMUYCCKAMM  TIOHATHSAMH,  I103BOJISIOIIHMH
XapaKTepU30BaTh  IIPOLECChl, HPOMCXONAIEME  Ha
3BE3[AX, B 3BE3AHBIX CHCTEMaX, B MEKTaTaKTHUCCKOH
cpele; ABWKeHHe HEOECHBIX Tell, HBOMIOLHMIO 3BE3/T M
Bceenennoit;

1IP66  BrageHHe  OCHOBHBIMH  METOHAMHK
HAyYHOrO IIO3HAHHA, HCIOIB3yeMbIMH B  (H3HKE!
MPOBOMUTL NPAMBEIE W  KOCBCHHBIE  M3MCPEHMS

QH3UYECKHX BENHYHH, BhIOHpasg ONTAMAILHBIE cIoco0
H3MEPEHUA W HCIONB3YS M3BECTHBIE METOJbI OICHKH
DOTPEUIHOCTEH H3MEPEHHH, ITPOBOJMTL HCCIICHOBAHHUE
3aBUCHMOCTEH QM3MUECKUX BENHYUH C HCIONB30BAHAEM
IpSMBIX ~ H3MepeHMi,  OOBACHATH  HOMYYCHHBIE
PE3YNBTATEL, HCHONB3YA DHIMUCCKUE TeOPHH, 3aKOHBI K
HOHATHS, M JENaTh BBIBOABL COOMIONATHL IIpaBuia
0e30MAacCHOTO TPyJa IIPH IIPOBEJICHHH HCCHEJOBAHUHA B
paMkax  ydeOHOro  oSKcmepuMeHTa M yuebHO-
HCCIEOBATENBCKOH ACATENBHOCTH € HCHONB30OBAHHEM
HUDPOBBIX H3MEPHTENBHBIX yCTPOMCTB u

26




COOCTBEHHBIX BO3MOKHOCTEH M ITPEITOYTEHHN naboparopuoro  obopynosanss;  cQOPMUPOBAHHOCTE
OPCOCTABICHUE O METOAaxX I[fOMydeHHsl HAYYHBIX
ACTPOHOMMUYCCKEX 3HAHMIL;
IK 3.5. PazpabareiBate | JIP23 — roroBHOCTE K TpyAY, OCO3HAHHE NEHHOCTH I1P63 BIIQJICHHE OCHOBOIIO1aT aIOIHMHE
TEXHOJOrHYCCKIH HpOLECe | macTeperna, Tpynoaodue, GUIMUECKHMHA TTOBATHAMM " BEIHAUMHAMH,
cOopxH M3[ICIHA © IPHMEHEHNEM | JIPD4  — roTORHOCT K AKTHBHOM HeSTENBHOCTH | XApaKTepH3YIOIEMH (usrdeckme TIPONECCH
KOHCTPYKTOPCKO u N .
TeXTONOrHIEKOl TEXHONOTHYECKOH H COUHAIBHOH HANPABICHHOCTH, | (CBAZAHHLIMH ¢ MEXAHHYECKMM  JIBHOKCHHEM,
TOKYMEHTAIIHH, CHOCOOHOCTh  MHAMMHPOBAaTH,  IIAHAPOBATH  H | B3aUMOJCHCTBHEM TCJ, MEXAaHWYECKHMH KoneGaHusMu

CaMOCTOSTEIBHO BLIIOIHSTE TAKYIO eI TEILHOCTD,
JIP26 — roToBHOCTE ¥ CHOCOOHOCTE K 0Opa30OBaHMIO ¥
caMo00PA30BAHMIO Ha IIPOTAKEHHH BCeH XKA3HU,

MPI —  camocrogtensHo  (HOPMYIHpPOBATE WM
aKTyaaHsupoBaTh  HpodreMy, paccMarpuBarhk e
BCECTOPOHHE,

MP2 — ycranaRmMBaTh CYHICCTBEHHBIH IPHU3HAK HIH
OCHOBAHHSA JUBL CpPaBHCHHSA, KiaccHPHKAuM U
o6o0uIeHs,

MP4 — BHIBASTH 3AKOHOMEPHOCTH M IPOTHBOPEYUS B
paccMaTPHBACMBIX SBICHUAX,
MP5 — BHOCHTH KOPPEKTHBEI
OLICHMBATL  COOTBETCTBUEC  Pe3y/bTaToOB
OIICHUBATh PUCKH ITOCHAEACTRUAN HeATEIHHOCTH,
MP8 -  cnocobrocTs ® TOTOBHOCTH K
CaAMOCTOSTENLHOMY  HOMCKY  METOJOB  pEIlleHHS
OPaKTHYECKUX  3aJ1ad, IPUMEHEHHMIO  PazudHbIX
METOOB TO3HAHHA,

MP10 — dopmupoBaHue HayyHOTO THIA MBIIIEHHS,

B JICATENBHOCTD,
IENSM,

W BOJHAMH;  aTOMHO-MOJEKYISPHEM
BEHIECTRA, TEIUIOBBIMH MPOHECCAMH, MMEKTPHUUECKAM H
MATHUTHBIM ~ TIO/BIMH,  JICKTPHYECKHM  TOKOM,
MEKTPOMATHUTHAIME ~ KONEOaBMSMH ¥ BOJHAMU,
OUTHUYECKHMM SBJICHHSAMH, KBaHTOBLIMH SBICHHSIMH,
CTpOCHHEM aromMa " ATOMHOTO sapa,
PaMOAKTHBHOCTHIO); BIIQJICHHE OCHOBOIIONAIAIOTMMHU
ACTPOHOMHUYECKHMH  FOHATHAME,  [TO3BOJISIIOIIAMY
XapaKkTepu30BaTh  MNPOLECCHl,  IPOUCXOIIIMEC  HA
3BE3/1aX, B 3BE3MHBIX CHCTEMAX, B MEXTaJaKTHYECKOH
cpeje; IBHKEHHE HEOECHBIX T, IBOIIOUHIO 3BE3 H
Beenennoii;

1TP64 BnaseHne 3aKOHOMEPHOCTAMHE, 3aKOHAMHK H
TeopuAMH (3akoH BceMHpHOro Tsrotems, [, I m III
3aKOHBI HBIOTOHA, 38KOH COXPAHECHHS MEXAHHYCCKOU

CTPOCHHEM

SHEPruy, 3aKOH COXPAHCHHS UMIYNbCa, IIPHHLIND
CYHEpIIO3MIAN  CHN, HPHHEUHN  PaBHONPABHOCTH
MHEPIHMANBHEIX ~ CHCTEM  OTCYETa;  MOJIEKYJITPHO-

KHHCTHYCCKYIO TCOPHIO CTPOCHHSA BEIICCTBA, ra3’oBBIC
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RIQJCHME HAy4dHOM TepMHUHOJNOTHEH, KIIOYeBHIMU
HOHATHAMHA K METOJAMH,

MP12 — BRISBISTE NPHIHHHO-CIACACTREHHBIE CBI3M U
AKTYaIM3uPOBaTh 3ajlady, BBIBUTATh THIOTE3y ee
peleHns, HaXOOUTh apryMEHTHl A1 AOKA3aTeNbCTBa
CBOUX YTBEPKACHHUIA, 3a/1aBaTh NapaMeTphi U KPUTEPUH
pEUIeHuS,

MP13 — ananm3upoBaTs HOXYYEHHEIE B XO[€ pPeIUeHUS
337249 PE3YNBTAaTHl, KPUTHUECKH OILCHMBATH HX
HJOCTOBEPHOCTH, IIPOTHO3UPOBATE H3MEHEHHE B HOBBIX
YCHOBUSX,

MP15 — pazpabarbiBaTh IUIaH peiieHMs OpoONeMBI ¢
YUETOM aHajiu3a MMCIOIMXCA MaTepHaNbHEIX H
HeMaTepHANBHBIX PECYPCOB,

MP19 - BopIBHrarb HOBBIE H/IEH,
OpPHTHHATLHEIE TIOJIX0/Ib! ¥ PEIICHHMS,
MP39 —~ caMOCTOATENBHO COCTABIATH IUIaH pelueHHS
npobiemMBl ¢ y4ETOM  WMEIOIMXCH  PECYpPCOR,
CODCTBEHHRIX BO3MOKHOCTEHR W IpeAnoyTeHuH

npenaraTh

3aKOHB, TEpBBIH 3aKOH  TEPMOAWHAMEKH; 3aKOH
COXpaHCHMS SNEKTPUUECKOro 3apsjaa, 3akoH Kymona,
zakod OMa ans yuyacria nend, 3akoH Oma JUIst onHOH
anekTpudeckoll uenw, 3akoH lxoyns - JleHua, 3axoH
ANEKTPOMATHATHON HHAYKUMH, 3a8KOH COXpaHEHHs
DHEPTHH, 38KOH IMPAMOIMHEHHOTO pacIpocTpaHeHus
CBETA, 3aKOH OTPANKEHHS CBETA, 3aKOH TPETOMICHHS
CBETA; 3aKOH COXPaHEHWA SHEPIHH, 3aKOH COXPaHECHHS
HMITY/IBCA, 3AKOH COXPAHEHMA NIEKTPUUECKOTO 3apsia,
3aKOH COXPAHEHHS MacCOBOTO MHCIa, IHOCTYNath bopa,
3aKOH  paAHOAKTHBHOIO  pacmana);  YBEepeHHOe
HCIIONIB30BAHNME 3aKOHOB H 3aKOHOMEPHOCTEH TIpH
aHamm3e GM3MUCCKEX ABICHMH M NPOIIECCOB;

JIP66  maageHHE  OCHOBHBIME  METOAAMH
HAYYHOTO IIO3HAHHS, UCHOJB3YeMEIMH B  (usuke:
NPOBOAWTE NPAMBIE M KOCBEHHBIE  H3MepeHus

(M3UYECKUX BeNWUMH, BHIOHpas ONTHMANBHBIH cHOCOO
H3MEpPEeHUsl M WCHONE3YS HM3BECTHLIE METOHRBI OLCHKH
TIOTPEHIHOCTe H3MEepeHHH, IPOBOJHUTH HCCIEOBAHME
3aBHCHMOCTEH (PM3MYECKHX BETHYHH € HCIOIH30BAHUEM
IPIMBIX  H3MepeHuil, OOBJCHATL  MONYJYEHHBIE
pe3yJIbTaThl, HCIOAL3YS (H3UYECKUE TCOPUH, 3aKOHBL U
MOHATHA, H JENaTh BHIBOABL coOnOaTh IpaBHiA
Oe3omacHOre TpyJa Mpu NPOBEACHUA HWCCHCHOBaHUN B
pamkax  y4yeCHOro  JKclepuMeHTa B yueOHO-
HCCJISI0BATENLCKOM JIEATENBHOCTH C HCIIONB30BAaHUEM
U POBBIX H3MEPHUTENBHBIX yCTPOHCTB H
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nabopaTopHoro obopynoBaHus; CHOPMHPOBAHHOCTH
IPEACTABICHHH O METOHax [IOAy4eHHs HaydHBIX
ACTPOHOMHUUYECKUX 3HAHHI;

P67 chopmupoBaHHOCTS YMEHHS pPEIMATH
pacueTHBIE 3aJadu C SBHO 3ajaHHON (H3BUeCKOH
MOZENBIO,  HCIOAB3YA  (QU3IUUECKHEe 3aKOHH |
NPHHIUIE;, HAa OCHOBE apaau3a YCJIOBHS 3a4aqu
BBIOHPATL (PUHICCKYIO MOJIENL, BLIICIATE PU3HIECKUE
BENYMHB! H QOPMYJIEI, HEOOXOJMHUMBIE JUTS €¢ PeLICHHS,
IPOBOAWTH pacdyeTsl H  OLEHHBaTh ealbHOCTH
DOIYYSHHOIO  3HAYCHHS  (PUINYeCKOH  BEIMTHHEI
pemarh Ka4yeCTBEHHBIE 3a/la4d, BHICTPAHBAS JIOTHYECKH
HENPOTHBOPEUNBYIO IENOUKY PacCyXACHHH ¢ omnopoi
Ha U3YICHHBIE 3dKOHBL, 3aKOHOMEPHOCTH 7 Qu3nueckue
ABJICHUS;

[IP68 cdopMUPOBAHHOCTE yMEHMS NPHMEHATH
TOJIyYyeHHBle 3HAHHUS JuIs  OOBICHEHHS  YCIOBHH
NpoTCKaHusl (U3MYECKHX SBICHUH B IPHPOJE H UL
IPAHSTHA TPaKTHYCCKUX pEHICHHH B IIOBCEIHEBHOH
Kusud  Jui obecrniedcHHs — 0e30mDaCHOCTH  IIPH
oOpamenuy ¢ OpiroBbIMH NpudOpaMi H TEXHHYECKUMHU
YCTPOHCTBAMH, COXPaHEHHUS 3/10pOBbS B COOMIOHEHUS
HOPM DJKOJOTHYECKOTO MOBEACHHS B OKPYXaroIlei
cpele; TNOHMMAaHWe HEOOXONMMOCTH  IPUMMEHEHHs
JOCTHKEHHH 11)7K3%6 4 74 TEXHOJOTHE g
PalEOHANBHOIO IPHPOAOIONE30BaHNU;

IMPy2 chopMHPOBEHHOCTE CHCTEMBI 3HAHMH O
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GU3HICCKHX  3aKOHOMEPHOCTSIK, 3aKOHAX, TCOPHIX,
IeliCTBYIOIIMX Ha YPOBHIX MHKPOMHpA, MakpoOMHpa K
MeraMHpa, NpeAcTaBleHHiT © BceoOnleM Xapaxrepe
(H3MYECKHX 3aKOHOB; IPeACTaBICHUN O CTPYKTYpe
IOCTPOCHHS (U3MUECKOH TEOpHH, YTO ITO3BOJIKAT
OCO3HaThb poib  (YHJIAMEHTATIBHBIX  3aKOHOB H
OPUHIHUIOB B COBPEMEHHBIX [OPEACTaBIICHUSX O
OPUPOJE, DOHSThL I'PAaHHNBl NPUMEHUMOCTH TEOpHH,
BO3MOKHOCTH HX  IpUMEHEHHS [UIE  ONMCaHug
€CTECTBEHHOHAYIHBIX SIBJACHHH K TPOIIECCOR;

ITPy5 cdopMupoBaHHOCTE YMCHKH NPUMCHATE
3aKOHBI  KJHAacCHYECKOH MEXaHHKH, MONCKYISIPHOH
Gu3uKH M TEPMOIWHAMHKH,  OIEKTPOAWHAMUKH,
KBaHTOBOH (PM3HKH JUI aHam3a ¥ O0BACHEHHS SIBIICHHI
MUKPOMEpPa, MaKpoMHpa W MeraMypa, pa3iddarhb
yenosus  (rpaHHOBL,  o0JIacTH) — T(PUMCHHUMOCTH
(hu3HIeCKAX 3aKOHOB, IIOHMMATh BCeOOIMH Xapakrep
byHIaMEHTAIBHBIX  3aKOHOB  (3aKOH  COXpaHEHUS
MCXAHHYECKON SHEPrHuM, 3aKOH COXPAHEHMS HMIyNbCa,
3aKOH  BCEMHPHOTO  TAFOTGHUH, I[EPBBIA  3aKOH
TEPMOAMHAMUKY, 3aKOH COXPaHCHHS 3JIEKTPHUYECKOTO
3apg/a, 3aKOH COXPAaHEHHWS SHEPIUH) X OFPaHHYCHHOCTH
UCIIOJIB30BaHMs  4YaCTHBIX 3aKOHOB; AHAJIWU3HUPOBATH
(u3HUeCKAe  HPOIECCHl,  HCIONB3YAL  OCHOBHBIE

IIOJIOJKEH U, 3aKOHEBL H 3aKOHOMEPHOCTH.
OTHOCHTCIBHOCTE MCXAaHRYCCKOI'0 ABYIAKECHN A, C})OpMYIIBI
KHHEMAaTHKH PaBHOYCKOPCHHOTO JBHXCHUA,
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npeodbpazopaHus  [amunes I CKOPOCTH W
DepeMelleHHs, TpH 3akoHa HBIOTOHA, NPHHIKI
OTHOCHUTEIBHOCTH  lanmnes, 3aKOH  BCEMHPHOIO
TATOTEHUS,  3aKOHBI  COXpaHEHHS  HMOyJdbCa H
MEeXaHW4eckoil oSHepru, cBs3b paboTHl  CHIALI C
V3MECHEHMEM  MEXaHWYIECKOW  DHEPIuM,  YCJIOBHUA
PaBHOBECHS  TBEPHOr0o  TENd; CBA3L  JABJICHUA
HACANILHOIO ra3a o cpenHeil xuperwyeckodl sHeprueit
TEIUIOBOI0 JBHIKEHMS ¥ KOHIICHTPAaUUEH €ro MOJIeKYJl,
CBsI3b  TEMIIEpaTypsl  BEIIECTBA €O CpenHei
KHHETHYECKOH 3HEPrued ero 4yacTull, CBI3h JNABJCHHS
HACAIBPHOIO Ta3a ¢ KOHILEHTpalued MOJNEKyd H ero
Temieparypoll, ypaBHenne MeHaereera-Knaneiipona,
NEepBlH 3aKOH TEPMOJHUHAMHKH, 3aKOH COXpPaHCHHS
SHEPIHH B TEINOBBIX IIPOLECCAX; 3aKOH COXpaHEeHHUS
IACKTPHYECKOTO 3apaza, 3aKOH Kynona,
IIOTEHIHAIBHOCTE 3NEKTPOCTATHUECKOTO 11071,
TIPHHIAI CYNIEPIIO3KUIMHI JNEKTPUIECKUX TTONeH, 3aKoHa
Kynona;, 3axkonsr Oma st yvyacTKa HEOH ® IS
3aMKHYTOH OJNeKTpHYecKo#W rmemu, 3akoH JDxoyns-
JleHua, 3aKoH IEKTPOMATHATHON WHAVKIMHE, UPAaBUIIO
Jlenua, [IOCTYJATHI crienuanbEOR TEOPHU
OTHOCHTENIBHOCTH OHHIITeliHa, ypapHeHUe DMHHIITeHHA
ans dorosddekra, Nepsriit ¥ BTOPOl noctynarel bopa,
OpUHIEI  HeompeaelncHHocT  l'eiizeHbepra, 3akoH
COXpaHeHHUs 3apsfia, MaCCOBOIO YHCIZ H JHEpPrHH B
AJIEPHBIX PEAKIHSX, 3aK0H PalHOaKTHBHOTO PACIIaNa;

31




11Py7 chopMupoBaHHOCTE YMeHRI UCCIe0BATH
¥ aHWIM3UPOBATH pazHoOOpasHble QU3NIECKHe ABICHHS
1 cpoiicTBa OOBEKTOB, IPOBOAMTL CAMOCTOSITENLHBIC
HCCIEAOBAHHS B PEaNbHAIX B Ta0opaTOPHBIX YCIOBUAX,
YHTaTh ¥ AQHAIM3UPOBATH XAPAKTEPUCTHKH IPHOOPOB K
YCTPOHCTRB, OOBICHATh NPHHIATE! HX paboThl;

[Py9 chopmupoBaHHOCT, YMEHHS pelnarTh
PacueTHBIC 38/aUH ¢ SBHO 3aJaHHON 1 HesIBHO 33JaHHOMH
(pu3EYECKO MOACIBI: HA OCHOBAHHM AHANN3A YCIOBUS
BRIOMpAaTs  (pU3MYECKHE  MOJENH,  OTBEHAIOINHUE
TpeOOBaHHAM 3aJavu, IPUMEHSITH (OPMYJIBI, 3aKOHBIL,
3aKOHOMEPHOCTH | IIOCTYNaThl (GU3HYEeCKHX TEOPHH IpH
HCTIONB30RANAY MATEMATUYCCKHX METO/IOB PEINCHHUS
3a7ay, IPOBOAMTL PacdeThl HAa OCHOBAHHA WMEIOHINXCS
JaHHBIX, AaHATTM3UPOBATE PE3YABTATH W KOPPEKTUPOBATH
METOZBI PEMICHHS C YYETOM HOJIYYEHHBIX PE3yAbTaTOR;
peniaTh KaYeCTBEHHRBIC 3anasu, Tpebyronine
OPUMEHCHHS 3HAHHH M3 PazHBIX pa3jielioB INKOJIBHOrQ
Kypca (H3UKH, & TAKKE UHTEIPAlHH 3HAHUH W3 JPYruX
HPEJIMETOB €CTeCTREHHOHAYYHOI'O 1MKA: BBICTPAauBaThH
JOTHUECKYIO IIEMOYKY pacCyKieHHi ¢ oOmopod Ha
H3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H (PH3IHYCCKHE
SIBIICHHS,

IPy12 oBmamenwme OpraHu3addOHHBIMH U
TIO3HABATEIFHEIMH  YMEHHUSAMYM  CaMOCTOSTENHHOTO
npuoOpEeTeHUs HOBBIX 3HAHUM B HpOIlecce BHINOIHECHUS
IPOEKTHBIX H  y4eOHO-HCCHeN0OBATENBCKHIX pa60T,J
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yMeRusiMM  paboTaTe B Ipynlle C BLIIOIHEHHEM
Pa3THYHBIX COIMATBHBIX posiell, IIaHupoBaTh paboTy
TPYIOBL, PAHOHANBHO PACIPENEHATs JeSTENbHOCTD B
HECTAH/APTHHIX CHTYalMsX, aAeKBaTHO OICHHUBAThH
BKIAJ KaXIOro M3 YJACTHUKOBR TPYIIIEI B pPEHICHUE
paccMarpuBaeMo npobiaeMer;
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2. CTPYKTYPA 1 COREP) KAHHUE YYEBHOI'O HPEIMETA

2.1. OGbem yuyeOHOTO NpeaMeTa H BHAB! Y4eOHOH paGoThl

Bua yuedHoil padoThl

O6neM B yacax

LHPOM@)KYTO‘JH&I}I arrecTamus (AK3aMeH)

O0peM 00paszoBaTe/JILHON HporpaMMb] yuebHoro npejamera 198

ObszaTeabHast ayAUTOPHAN HATPY3KA: 160

TEOPETHYECKUE 3AHATHH, 138

B T.4. B popMe NIPaKTHICCKOH MOATOTOBK) 22

DPaKTHYECKHE 3aHSITHSL,

B T.4. B hopMe TPaKkTHHeCKOH IOATOTOBKH

nabopaTopHEle 3aHATHS, 22

B T.4. B (POpME IPAaKTHIECKOH TOATOTOBKH 12

CamocrosTesibHas padora,

B T.Y. B (pOpMe NPaKTHIECKOH NOATOTOBKY

Mapueuayansabii NPoexT 32
6




2.2, TemaTuueckuii nUIan ¥ cofep:kavue y4eGHOTo NpeaMeTa

Koaw1 06uux xoMueTeHaii u

JIMIHOCTHBIX,
B tom uncie
HaumMeHnosanue Copep:xanue yaeOHOT0 MaTepnaia v GopMbl opranuzauun Qonem NpaKTH- METAIPCAMCTHRIX,
NDpeIMETHBIX Pe3yJbTATOB,
pa3ResioB H TeM AeATeJILHOCTH 00y Iatomuxcs B uacax qecKas
hOpPMHPOBAHUIO KOTOPBIX
HOAFOTOBK2
CHoCOOCTBYET YIEMEHT
HporpaMmbl
1 2 3 4 5
Iosropenue kypca | Teoperudeckoe 3ansiTHe. Penienne 3azavuii Ha IIOBTOpEHHE OK 04, JIP14, JIP23, JIP24,
¢Gu3uKE OCHOBHOH | Kypca QU3HKH OCHOBHOH IHKOJBI JIP2S, MP1, MP2, MP3, MP4,
ITKOJIBL 2 - MP6, MP12, MP13, MP15,
MP16, MP17, MP39, 1TP63,
P67, 11Py9
Kontpoasnas padoTa (BXOXHONK KOHTPOJIL) ) —
Bgenenne Teoperudeckoe 3ansaTHe. DBpenenue. Pu3uKa M METOHAH
Hay4YHOI0 T03HaHUs
Ousuka —— QyHraMcHTaNpHas Hayka o npupoyie. EcrecrBenno-
HAYUHBIH METOJ ITO3HAHHA, €0 BO3MOXHOCTM M TI'PaHUIBI
npgaeﬂnmocm OKCHEPHMEHT H TEOPHS B IIpOLECCE II:BHHHPIX OK 01, JIP8, JIP16, JIP26,
IIPHPOJB Mon.ennpoaaﬁne (UM3MYECKUX SIBIEHUH M MIPONECCcoB JIP33, MP8, MP10, MP18,
' ' 2 2 MP19, MP28, MP30, MP31,

Ponp 3kcnepuMenTa U TEOpHH B IpoLecce NO3HAHUS TIPHPOLHL
Oueuyeckas  penuunHa.  Dusuveckue  3aKkoHBL  'pammis
NPUMEHAMOCTE  (H3MYECKUX 3aKoHOB W Teopuil. Ilpwnnmm
coorpercTust. llomstre o (Qu3nyeckoidl KapTMHE — MHpaA.
HorpemuocTd  u3MepeHHil  (QU3MUECKUX BENMMYHH. 3HAYeHue
Gus3pKy Tpu ocBoeHHHU cenuatsHocted CIIO

MP42, MP46, MP55, I1P61,
11PG5, I1P66, ITPy1, [TPy13
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Paznes 1. Mexanuka

Tema 1.1.
OcHOBEI
KPHEMATHKH

Teoperuueckoe 3ansTHe. OCHOBHBIC IOHATUA KHHEMATHKH.
PapaoMeprOe NpsIMONMHERHOE NBIKCHUE

Mexanuueckoe OBHJKCHHE W ero BHapl. MarepHaibias TOYKa.
CxasipHbie 71 BEKTOpHEIC  (HU3MYECKHE BEJINYHHEIL.
OTHOCHTENEHOCTE  MeXaHudyeckoro  Jpmwkennd.  CrcreMa
orcuera. [Ipunmun otHocuTenvHocTH Lamunes. Tpaextopus.
[yTs. Ilepememienne. PaBHOMEpHOE UPAMONUHEHHOE ABHKCHHE,
CxopocTb. YpaBHEHHAC IBVDKCHHA.

OK 05, JIPS, JIP16, JIP26,
JIP33, MPS8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, IIP62,
IIP63, I1P65, 11Py3, TIPy4,
TIPy5

TGOPGTH‘ICCKOG 3aHATHEC. HpﬂMOHHHCﬁHO@ ABHIKCHHEC C
ITOCTOAHHBIM YCKOPCHMCM. PaBHOMepHOG JABHKCHHEC TOYKH II0
OKPYXHOCTH

MrHoBeHHas u CpEOHAA CKOPOCTH. yCKOpeHI/IB. HpﬂMOHHHCﬁHOG
JBHIKCHIC c ITIOCTOSHHBIM YCKOPEHHCM. HBI/DKGHHQ C
TOCTOAHHBIM YCKOPCHUCM CBOﬁO}lHOI‘O majacHusd. PaBHOMGPHOC
JBHXKCHIC TOUKH no OKPYXHOCTH, VYIA0oBax  CKOPOCTL.
HeHTPOCTpeMPITCIIBHOC YCKOPCHUC. Kuuemaruka abOCONIOTHO
TBEPAOIO TCIA

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, IP62,
TIP63, IIP6S, [IPy3

Tema 1.2.
OCHOBBI JUHAMHUKYA

Teopernueckoe 3amsarme. Cmina. Macca. 3akoHBI JUHAMHKM.
Cunel B ipupoge.

Ocnopras 3anava auHampky. Cmna. Macca. 3akoHB! MEXaHHKH
Herorona. Cunet B mpupoae. Cunel yapyrocts, CHiIsl TPEeHHS

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, ITPG2,
I1P63, ITPy2, ITPy5

TeopeTnueckoe 3ausiTHe. 3aKOH BceMupHOro Taroterud. Ileppas
KOCMUYECKasl CKOPOCTH

CHna TSOKECTH U CHITA BCEMHUPHOTO TATOTEHHS. 3aKOH BCCMUPHOI'O
Tsrotenust. [lepBast kocMuueckas CKOpocTh. JBIsKeHME HIAHET H
Manpix Ten ConHeynoii cucremel. Bec. HepecoMocts,

OK 02, OK 05, JIP8, JIP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
11P63, I1P64, TTPy1, ITPy2,
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I1Pys, ITPy10, ITPy11

Tema 1.3.
3aKOHBI COXPAHEHUS
B MEXAHUKE

Teopernueckoe 3anarue. Mnynne Tena. MMiynse cunel. 3akoH
COXpaHeHus UMITYIbca, PeakTuRHOE nBHKEHUE.

Vimnynsc tena. VIMIIynsC CHTIBL 3aKOH COXpaHEHHA MMIIYIbCA.
PeaxTusHoe gprxKenue.

OK 02, JIPS, JIP16, JIP26,
JIP33, MP§, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P61,
ITP63, TIP64, I1P69, I1Py2,
ITPy5, I1Pyl11

Teopernueckoe 3ansarme. Mexaundeckast paboTa H MOIHOCTE.
Kunernueckas sueprust. [lorenmuansHas osHeprus.  3akoH
COXPaHCHHS MEXaHUYECKOH YHEPTHH.

Mexanuueckas paboTa M MOIHOCTH. KuHeTHWeCcKas 3IHCPrus.
HMorepuuanbuas 2HEprud. 3aKOH COXPAHEHHA MEXaHHYECKOH
sHepruu. PaboTa cuiel TsDKeCTH ¥ cuisl yrpyroctd. [IpuMenenne
3aKOHOB cOXpaHeHUs. Mcrmons3oBaHue 3aKOHOB MeEXaHHKH I
OOBbjACHEHHS HBHXKCHHS HeOeCHBIX Tel M JUid  PasBHTHS
KOCMHYECCKMX  HCCICAOBaHHUM,  IPaHENBl  DPAMEHHMOCTH
KJIaCCHYECKON MeXaHuKH

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIPG3,
[1P64, ITPy2, TIPY5

Teopernueckoe 3aHsTHe. PelleHume 3a/a4 MO MeXaHHKe C
npodeccnoHanpHOH HAaIPaBIEHHOCTHIO
Ipakrryeckoe npuMeneHne GU3NYECKHX 3HAHUH B ITOBCEAHCBHOR
KU3HM  JUI1 WCHOJIB30BAHMS — TPOCTRIX  MEXamH3MOB,
HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTR

OK 01, OK 04, JIP14, JIP23,
JIP24, jIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
[1P61, ITIPG3, 1IPG4, TTPG7,
11Pe10, IPy2, 11PyS, T1Py9,
[TPy13

Pazpnes 2. Monekyasgpaas GuinKa H TEPMOIHHAMHKA

Tema 2.1
OcHOBEH
MOJEKYSAPHO~

Teopermieckoe 3ansitie. OcHosuste nogoxkenns MKT. OchoBHoe
ypasseHre MKT

OK 05, JIP§, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP2§, MP30, MP31,

OCHORHEBIE  TIOIOKEHHS MOH@KYH&II)HO*KI/IHGTI/I'-IGCKOﬁ TCOPHH.
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KUHETUYIECKOH PasMmeps! 1 Macca MOJEKYJI H aTOMOB. BpOYHOBCKOC JBHXCHHC, MP42, MP46, MP55, 11P62,
TCOPUH Crpoenne razoo6pa3HbIx, XUAKHX KM TBEPALIX Tell. VaeannHbri T1P63, ITP64, TIPGS, [1Py3,
ras. [JapneHue raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO- ITPy4
KHHETHYECKOH TEOPHU Ta30B.
Teoperudeexoe 3amsiTMe. TemuepaTypa ¥ €€ H3MEpeHHe, OK 01, JIP8, JIP16, JIP26,
TepmozuaamMuuecKasl Kaia TeMIeparyphl. JIP33, MP8, MP10, MP18,
Temneparypa u ee u3Mepenre. AGCOMIOTHBIA HYIb TEMITEPATYPEL. MP19, MP28, MP30, MP31,
TepMoauHamuueckas mKana Temmeparypsl. TeMieparypa 3Be3f. MP42, MP46, MP5S5, TIPG3,
CxopocTH IBMXKEHUS MOJICKYN M UX H3MEPEHHE. [1Py4, TIPyS5
Teoperuueckoe 3aHaTue. Vszomporneccrl. ['230Bbie  3aKOHEL OK 01, JIP8, JIP16, JIP26,
YpaBHeHHE COCTOSHHIS HACANBHOTO Ia3a JiP33, MP8, MP10, MP18,
YpaBHeHUE COCTOAHUS WICATLHOIO rasza. Msomponecchi B HX MP19, MP28, MP30, MP31,
rpa¢uky. ["a30Bbie 3aKOHEI MP42, MP46, MP535, I1P62,
I1P67, ITPy2, I1PyS
JlaGopaTopHas paGora Ne 1, M3ydyenue #30X0pHOro mporecca B OK 01, OK 04, JIP14, JIP23,
raze JIP24, JIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
11P62, I1P63, TIPG6, TIP610,
11Py7, IIPy12
Tema 2.2. Teoperuueckoe 3ansiTHe. BHYTPeHHAS dHEPTUsa HASATBHOTO Ta3a.
OcHoBBI Pabora u TennoTra xak ¢opmMel nepesaun sHeprun. KoiuuecTso OK 05, JIP8, JIP16, JIP26,
TEPMOJMHAMHKH TEHNOTEL Y paBHEHHE TEINOBOro Oananca JIP33, MP§, MP10, MP18,

BHYTpeHHsS S3Heprus CUCTeMBI. BHYTpeHHIS HEpris HAeaIbHOIO
raza. PaGora ¥ Temnora kak GOpPMBI Tepelavd SHEPrHH.
TennoemkocTs, YaenpHas TemnoeMKocTh. KOJIHYECTBO TEILIOTEL
VYpapHexune Tennosoro 6anaHca.

MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP63,
T1P65, TTPy4

Teoperuqecxoe 3aHATHE. HepBoe H BTOPOC Hava1a

OK 01, JIP8, jIP16, JIP26,
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TEPMOJIMHAMHUKH
Ilepsoe nauano TepmonvHamuky. AnuabaTHBM mponecc. Bropoe
HaYaNo TEPMOIUHAMHKH.

7iP33, MPS8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPS5, TIP63,
[1P64, T1Py2, [1PyS

Teopernueckoe 3anarre. Temmopeie apurarenn. KU tremnosoro
Aasurarelst. Oxpasa npupoJibt

[pyyaupn neifctus TeIOBOH MamuHEL TeIioBBie ABUTATCNH.
KIII remnoporo nsuratens. XONomwibHBIe Maimumel Oxpada
TIPHPOJIBT

OK 01, OK 03, OK 07, JIP30,
JIPS, JIP16, IP26, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, [IP61, TIP67, TIP6S,
TIP69, I1Py1, [IPy2, TIPy9,
TIPy10, [IPy11, ITPy13

Tema 2.3.
ArperaTasie
COCTOSHHABELISCTRA
u azoBeie
CPEXOBI

Teopernyeckoe 3amarme. Mcemapenwe uw  KOHAeHCALws.
Haceuuesnsii map wum  ero coficrBa. AbcomorHas u
OTHOCUTENBHAN BIAKHOCTh BO3AYXA.

Wcnapenne M xongeHcanus. HachlieHHBIH nap U ero cBOHCTBA.
AGcomoTHasT M OTHOCHTENBHAs BIAKHOCTH Bo3ayxa. llpubopsi
A OIpesIeNIeHns BIAXHOCTH Bo3xyxa. lTouka pocel. Kumenwe.
3aBMCHMOCTH TEMIICPATYphl KUIICHUS OT Aapnenud. Kpurugeckoe
cocrosHHe BelecTra. Ileperperhiit map W €ro HCIIONB30BAHHE B
TEeXHUKE

OK 01, OK 05, JIP8, JIP16,
JIP26, JIP33, MPS8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
T1P62, T1P65, [IP68, ITPy1,
TIPy3, ITPy4

Jabopatopuas paGora No2. I3MepenHe OTHOCHTEIBHOIH
BHAXHOCTH BO3/yXa.

OK 04, JIP14, JIP23, JiP24,
JIP2S, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, [IPG2,
11P66, TIP610, TIPy7, IIPyS,
IIPy12

Teoperuueckoe 3amsarhe. JKHAKOS COCTOAHUS  BEHICCTBA.
TloBepxnoctroe HaTskenue. CMauuMBaHue.

OK 01, OK 05, JIP8, JIP16,
JIP26, JIP33, MP§, MP10,
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XapakTepHCTHKA XKEAKOro COCTOsHMA BemecTa. [IoBepXHOCTHBIT
CHOH JKUAKOCTH., DHEprus MOBEPXHOCTHOro ciost. bimxwuit
nopanok. lToBepxnocrroe HatspkeHue. Cvaunpanne. SIBIecHHES Ha
FPaHHIIE JKHAKOCTH C TRePHBIM TeiloM. KaurmsipHbie SBHCHH.

MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
[1P62, TIP6S, [TPy3

Teoperudeckoe 3aHsTHE. XaPaKTEPUCTHKH TBEPIBIX T

XapaxkTepucTika TBEPJIOTO COCTOSTHMS BEINECTRA.
Kpucrainuueckue u# amopdueie Tena. Yupyrue cBOHCTBA TBEPALIX
Ten. 3akoH ['yka. Mexanuueckue cCBO#CTBA TBREPIABIX T
Inactuyeckas (ocratounasn) qedopMmanus. Temiosoe paciurpenne
TBepAbIX Ten w  okugkocred.  Kosdduimenr nwmedroro
pacmmpenust. Kospdumuent o0péMHOro pacimmpesus. Yuer
pacmiuperus B Texnuke. [lnaBmenwe. VpensrHas remiora
mnaeneHus. Kpucramnmsanus.

OK 01, OK 03, JIPS, JIP16,
7IP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
1IP62, TTP63, TIP65, TIPG9,
[1Py1, [TPy2, [1Py3, IIPy10

Teoperuyeckoe 3ansarTue. Peinenye 3ajaHuil o MOJACKYISPHOH
pu3HKe u TEPMOAHHAMHKE c npodeccHoHaNBHOM
HaPaBNEHHOCTHIO

Ipaxrnueckoe npAMEHEHNE B HOBCEIHEBHOM XHU3HA PUIUIESCKUX
3HAHUN O CBOMCTBAX ra3oB, XXUAKOCTEH U TBEPABIX Tei

OK 01, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, I1P61,
11P63, T1P64, TIPGS, 11P67,
ITPy2, IPy3, ITPyS, TIPy9,
IPy13

Konrpoanras padora

Paznea 3. DaexrponanaMuka

Tema 3.1.
OneKTpHYeCcKoe
none

Teoperuueckoe 3amsTue. 3akon Kymona. 3akon coxpaHeHus
3apsaaa

DNEeKTPUYECKHE 3apsaibl. DNEMEHTAPHBIA HeKTPHYECKAH 3apsil.
Jaxon coxpaseHus 3apsana. 3akon Kyjoma. Onexktpmyeckas
ITOCTOSIHHAS.

OK 04, OK 05, JIP8, JiP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
[1P62, TIPG3, I1P64, PGS,
I1Py2, 11Py4, TIPy5
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Teopernueckoe 3aHATHE, DNEKTPUIECKOE TS

OnexTpryeckoe mone. HampskeHHOCTh 3NEeKTPUYSCKOTO  TI0JIs.
{Ipunnun CYNEPIO3ULIT TIONCH. Pabora cui
aneKkTpocTatayeckoro moist. Ioreniman, Pasnocth NOTCHUHANOB.
Cea3p MeXAy HalpsUKCHHOCTBIO W PAa3HOCTHIO TIOTEHI[HAJIOB
INEKTPHYUECKOTO MO,

OK 05, JIPg, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP62,
IIPG3, ITP6S, I1Py3, [TPy4

Teoperuueckoe 3ansrhe. [ IpOBOIHIKY ¥ [UONCKTPUKA
IlpoBopmuku B 3snekTpuueckoM  poxe.  JIuonexrpuxd B
anexTprueckoM noine. Honapusanys qusaexTpuKos.

OK 02, JIP8, JIP16, JIP26,
JIP33, MP$, MP10, MP18,

MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P69,
I1P610, 11Py3, [1Py4, [IPy12

Teopernueckoe 3ansrue. KoHIeHCATOPEI

ONeKTpoeMKOCTh. Ejmuuubl asiekTpoemkoctd, KOHIEHCATOpPHL
Coennuenne xoHAEHCATOpOB B Oarapero. DHEPrus 3apsKeHHOTO
KOHACHCATOpA. JHeprus JieKTpudeckoro nons. llpumenenme
KOHJAEHCATOPOB

OK 02, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TTP67,
1TP68, TTPy9, TTPy10

Teopernyeckoe  3ansTHe. Pemenue  3agady 0O TeMe
«Konpaencaropsi»

OK 01, OK 04, JIP14, JIP23,
JIP24, JIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
TIP63, [1P67, [IP68, 1P610,
TIPy9, I1Py12, [IPy13

Tema 3.2.
3aKoHbl
MOCTOSHHOIO KA

Teoperuueckoe 3ansiTie. 3axoHsl OMa IS Heed TOCTOSHHOTO
TOKa

Venosus, HeoOXoAuMEIE JIIS BOSHHUKHOBCHHMS H IIOJNCPIKAHHA
3NEKTpHYecKoro Toka. CHila TOKa W IUIOTHOCTH TOKA. 3akoH Oma
JUIS y4acTKa HEeNd. 3aBHCHMOCTE 3ASKTPUUCCKOrO CONPOTHRICHUS
OT Marepuana, NTHHBI M TJOHIAAH [NONCPEYHOr0 CEYCHHUS

OK 02, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIPG1,
[1P63, ITP64, I1Py4, 1IPyS
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UPOBOJHAKA. 3aBHCHMOCTH BNEKTPHYCCKOrO  COMPOTHBICHUS
IPOBOJHHKOB OT TemiepaTypol. Temtieparypubif xkosddumment
COMPOTUBNEHUA. CBEPXIPOBOAUMOCTE. INEKTPOABHKYIAS CHIIA
HCTOYHMKA TOKA. 3akoH Oma A1 HONHOH HelH.,

Teopernveckoe 3ansarne. [locnezosaTenpioe u mapamIelbHOES
COECUHEHHE IPOBOHUKOB
Onexrpudeckue nenu. [lapaienbHOe M HOCIEA0BATENHHOE
COEMHEHNE MPOBO/HHKOB

OK 01, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, TIP63,
IP67, TTPy9

WTeope'mqecxoe 3anaTie, 3akonel Kupxroda Jurg  y3ma.
Coemvnenye HCTOYHUKOR AEKTPUICCKOH HEprun B Datapero
3akorst Kupxroda nma  ysna. Coenuuenye HCTOMHHKOB
INEKTPHUECKOH JHEPTHH B Darapero

OK 01, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, T1P61,
11P67, 1IPy9, [IPy10

JlabopaTopnasn pabora Ne3, OspakomieHue c
ANEKTPOUMEPUTEHBEHEIMY IPHOOpaMu

OK 01, OK 04, TIK 1.1., TIK
3.5., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, TIP66, TIPG10,
ITPy7, TIPy8, [IPy12

Jlabopatopuas padGora Ned. Hccnenosanme BONBT-aMitepHON
XapaKTePUCTHKH IPOBOAHUKS

OK01,0K 04, IIK 1.1, TIK
3.5., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, T1P66, [TP610,
Py7, ITPy8, [TPy12

JlaGoparopuas pabora NeS. McenenoBanue nocienoBarexbHOr0
H 1apajUIe/IbHOTO COeAMHECHU IPOROIHHKOB.

OK01,0K 04, IIK 1.1, [IK
3.5, JIP14, JIP23, JTP24, JIP2S,
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MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, TIP66, IIP6 10,
ITPy7, ITPy8, IIPy12

JIaGopaTopHast pabora Ne6. Mamepenue OJIC um BHyTpeHHETO
CONPOTHRIICHNA HCTOYHUKA HATIPSOKCHHA

OK 01, OK 04, ITK 1.1., 1IK
3.5., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP1{7, MP39, ITP66, ITP610,
[TPy7, [TPy8, ITPy12

Teoperutaeckoe 3augrue. Pabota U MOIIHOCTE INEKTPUIECKOTO
ToKa. Temiosoe JeHCTBHE TOKA

Pabora ¥ MONIHOCTH NOCTOAHHOIO TOKA. TeIUioBoe JeilcTBHE
toka. 3axkon [xoyns—Iilenua

OK 01, OK 03, JIPS, JIP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MPS55,
11P62, [1P63, ITP64

Teope"mqecxoe zangTHe. Peinenue 3a74a4 10 3JCKTPOAHHaMHUKE C
HpO(l)eCCI/IOHaJILHOﬁ HanpaB/JICHHOCTEIO

OK 01, OK 04, JIP14, JIP23,
JIP24, JIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
11P61, TIP63, TIP64, TIPG7,
TIPy9, [1Py13

Konrposbnas padora

Tema 3.3.
DNEKTPUUECKHNA TOK
B Pa3NIMYHBIX CPEAX

Teoperuueckoe 3anaTHE. DNCKTPUYECKHH TOK B METaIIAX
DNEKTPUYECKUH TOK B METAITaX.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P68,
P69, ITP610, 11Py12

Teopern4yeckoe 3aHaTHE, DNEKTPHYECKUI TOK B 3NEKTPOIHTAX

0K 02, OK 07, JIP8, JIP16,

43




DnexTpEdeckMi TOK B SNEKTPOIMTAX. (NISKTPOJIH3. 3aKoH
anexrponnsa Gapazes. DNEKTPOXUMIICCKAH SKBUBAJICHT,

JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
[1P67, I1P68, 11Py10

Teopernyeckoe 3ansaTe. DIEKTPUYCSCKUN TOK B BAKyYyMe
ONEKTpUYEcKHi TOK B BakyyMme. TepMODIEKTPOHHAS OMHCCHI.
[Tnasma.

OK 02, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIPGS,
TIP69, TIP610, [TPy10, [TPy12

Teoperudeckoe 3anurne, [omynposomauxn. CobcrpeHnas u
npHMecHas HPOBOAMMOCTY NONIYHPOROIHMKOB

OnexTpuyeckuii Tox B nonynposojpuukax. CoGCcrBennas u
npuMecHas IPOBOIMMOCTH. P-n nepexo.

OK 01, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TTP6S8,
TIPG9, TTPy4, ITIPy10

Teopernueckoe  3angrwe.  [loNynpoBOAHMKOBEI  IHOZ.
IHonynporoaHuKOBEEe HPUOOPHI
IpuMenenne moaynpoBoAHHKOB. [10JyIpOBOIHHKOBEIE IPHOOPET

OK 01, OK 07, ITIK 1.1, ITIK
3.5., JIPS, JIP16, JIP26, JIP33,
MP$, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP61, TIPGS,
I1P69, I1Py1, [TPy4, TTPy10,
ITPy13

Tema 3.4.
Maruurgoe 1oie

Teopernyeckoe 3auarne. MarsutHoe 1mone. 3akon Amnepa.
Bextop wEAyKMHM ~ MarHUTHOTO  1OJs.  HampsxeHHOCTH
MarHgTHoro  moua.  JeHcTBHe — MAarHMTHOrO — TOMA HA
OpAMONMHEHHBIH MPOBOJHUK ¢ TOKOM. B3ammopneiicTBue TOKOB.
Cuna Amnepa. Ilpumenerue cunsl AMnepa. MarHuTHBIH DTOTOK.
PaboTa 110 nepeMeileHUIo IPOBOZHUKA € TOKOM B MArHHTHOM
nosne

OK 02, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIPG2,
ITP63, TIP6S, I1Py3
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Teoperuueckoe 3angrue. Cuna Hol;eﬁua. MarunTtisle cBoiicTBa
BEUICCTBA.

JelictBue MarsuTHOrO mONA Ha JBMXKyumica zapsap. Cuna
Jlopenna. [Ipumenenune cunbl Jloperna. Onpejenenne VaeIbHOTO
3apsana.  MarsurHele  cBoiicTBa  BemlectBa.  MarHuTHAs
npoHAraeMocTh. CoNHewHas aKTHBHOCTD U € BIHSHHE Ha 3eMIIO.
Marnutaeie dypu

OK 02, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP2§, MP30, MP31,
MP42, MP46, MP55, TTP62,
P67

Tema 3.5.
SNeKTpOMarHuTHas

HH(YKIHSL

Teopernueckoe 3aHsitme. MarduTHEIE  noToK.  SBieHue
WIEKTPOMArHuTHO#  mHAykum#. [Ipapuno Jlenmnma.  3akon
JACKTPOMArHUTHON HHAYKIIY.

MarguTepll NOTOK. flBNeHHe DIICKTPOMATHHTHOM HHIYKIHY.
ITpapuno Jlenna. 3akoH 3AEKTPOMArHUTHON HHAYKMH. Buxpenoe
anekTpuyeckoe  mone.  JMAC  WHAYKIME B JIBHOKYILAXCH
HPOBOAHUKAX.

OK 01, OK 05, JIP8, JiP16,
JIP26, JIP33, MP§, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
I1P62, T1P63, 11P64, ITPy2,
ITPy4, ITPyS5

Teopermyeckoe 3aHATHE. SBneHue CaMOMHAYKI{HH.
HMHRyKTHBHOCTE. DHEpris MarHATHOTO 10T TOKA.

Arnenue camouHAYKIMY. MHAYKTHBHOCTD, DHEPrus MarHUTHOTO
TOJIA TOKA. B3aUMOCBH3b 3INMEKTPHYSCKUK M MATHWTHEIX TONEH.
DACKTPOMArHHTHOE TIOJIE

o]

OK 01, OK 05, JIPS, JIP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
[1P63, TIP6S, TTPy2

Jlaboparopnass paGora Ne 7. I3ygyenue  smicHHS
DNIEKTPOMATHUTHON MHAYKITH

OK01,0K 04, TIK 1.1, IIK
3.5.,J1P14, JiP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, 11P63, TIPGS,
[1Py2

Teopernueckoe 3amsrme. Pemenue 3ajauy no Teme «3akoH
SNEKTPOMArHUTHON WHIAYKLHE H SBICHHE CAMOMHIYKIMEH» C
npodecCHOHANBHON HAPABIEHHOCTHIO

OK 01,0K 04, TIK 1.1, IIK
3.5, JIP14, JIP23, JIP24, JIP25,

MP1, MP2, MP3, MP4, MP6, |
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MP12, MP13, MP15, MP16,
MP17, MP39, TIP61, I1P62,
1IP63, TIP64, IPG7, TTPy2,
ITPy5, TIPY9, TTPy13

Pasznen 4. Kogedanua H BOJHE!

Tema 4.1,
Mexanmyeckue
KonebaHug W BOJHE

Teoperuieckoe 3ausiTue. Mexanuyeckue KoieOanust
Konebarenproe  apmxenmwe.  apMoHuueckme  KojebaHus.
CpofonHpie Mexanmgeckue koncbarus. [IpeBpamenue sHepruu
npu  xonebatensuoM askeHud. Cpoboanple 3aryxaroume
MeXaHuMYeCKue  KoneGamusa.  MareMaTHUeCKMHM — MasTHHK.
[Mpyxuuneit MasTHEK. BRHYXIeHHBC MEXaHHYSCKUEe KoJicOanus.
Pesonasnc.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP62,
I1P63, TIPy3

Teopernueckoe 3ansTRe. MexaHuyecKue BOIHBL
THonepeunsie ¥ IPOAONBLHBIE BOJHLBL XapaKTEPHCTHKY BOJIHBL
3BYKOBBIE BOJIHBL YJIBTPa3BYK H €I0 IPUMEHCHUE

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP5S, TIP62,
IIP63, I1Py3

Tema 4.2.
DJIeKTpOMareuT-
HbIE KonieOanus u
BOJIHEBI

Teopernueckoe 3ansiTHE. DICKTPOMarHUTHEIE KONeOaHus
Ceobonnsle  anexTpoMmarauTieic  konebanus. [Iperpamenue
SHEPrHMM B KouebarempHoM koHType. ®opmyna Tomcona.
3atyxamompe — SNeKTpoMarHuTHBIE — KoseOammda.  [emeparop
HE3ATYXAIOWIAX SNEKTPOMAarHUTHBIX KoneGanul. BriyxaenHsie
ANEKTPAYECKHE KosleOanus.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP62,
I1P63, TIPy3, TIPy10

Teopernueckoe 3augrne, Lleny nepeMeHHOIo TOKa

Ilepemennnil ToK. I'eHeparop nepemMeHHOro toxa. EMkoctHOE M
HHAYKTUBHOE COIPOTUBJICHHS IEPEMEHHOTO TOKa. AKTHBHOE
corporusienye. 3akoH Oma g JIeKTpAYEcKOod  enw
mepeMeHuoro toka. PafoTa W MOIIHOCTHL NEPEMEHHOIO TOKA.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIPG3,
[IP67, ITPy9
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Pezonanc B SJICK’I‘pI/I"-ISCKOﬁ LCHH.

Teopernueckoe 3amaTHe. Tpancpopmaropsl. Tlomyuenue,
HEpefaya U PacnpeiciieHue 3IeKTPOIHEPT UK
Tpauncopmaroper. Toxa  BelcOKO#  uacroTsr.  [lomyuenue,
Iepeaaya H pacipelleeHue 3eKTPOIHEPTHH.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP§, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP67,
IIPy1, TIPy9, [TPy10

JabGoparopuast pabora Ne8. Mzyuenue paboter Tparcopmaropa

OK01,0K 04, IIK 1.1, TIK
3.5., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, ITP66, ITP610,
[1Py7, I1Py8, [1Py12

Teopernueckoe 3aHsTHE. DJEKTPOMArdUTHBIE BOTHBL LIpHHUMM
pajuocsssy. [pumMeHenre 3eKTPOMaryATHEIX BOJTH

DNeKTpOMAarHUTHOE  II0Ne Kak  ocoObI  BHJ  MaTepuH.
OnexTpoMarHuTHeIE BOIHBL CBOHCTBA 3JIEKTPOMATHMTHBIX BOJIH.
Bubparop Tepua. OrkpoiThiii  KoleOaTenbHBIE — KOHTYD.
Hzobperenue pagmo A.C. Iomosemv. Iomstme o pagmoceszu.

OK 02, JIP8, JIPi6, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P61,
I1P62, TIPG3, ITP68, IIPy10

[puamMn paguocBa3y.
| P
Teoperuqeckoe  3amsTae. Pemenume 3amad 1o Teme

«DNEKTPOMarsMTHEIE KOIe0aHMs M BONHBL) C MPOieCCUHOHABHON
HaINpaBICHHOCTHIO

OK 01, OK 04, IIK 1.1., JiP14,
JIP23, JIP24, JIP2S, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
TIP61, TTP62, TIP63, [IP67,
TIPy9, TTPy13

Konrponsnas padora

Paszaen 5. Onruka

Tema 5.1.

[Teopeﬂmecxoe 3aHSATHE, 3aKOHBI OTPpAXKEHHUA # HpCHOMHCHHHW

[§%]

| OK 05, JIP8, JIP16, JIP26,
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Ilpupona crera

CBeTA. SIBNeHME ITONTHOTO OTPAXKEHUS

Toueunsrli ncrounHK cBera. CKOPOCTH paclipOCTpPaHCHHS CBETA.
3aKOHRBI OTPAKECHHUA U IpeNIoMIeHHS cBeta, COMHETHBIC U IYHHBIC
sarmenus. pruuun Notirenca. IlonHoe oTpaxeHue.

JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP62,
TIP63, [IP64, TIPy2

Teopernueckoe 3ansitme. Jlunser. IlocTpoenne u3o0paxenus B
nunzax. @opMmyna ToHKOH muH3EL OnTHUYecKkue npubopE!

Junset. Hoctpoenue m3oOpaxeHust B jH3ax. PopMyna TOHKOM
JMHMH3BL. YBeNHueHWe NHMH3bL [J1a3 Kak oOITHYECKAas CHCTEMa.
Onruueckre npuOopel. Teneckonsl. Cuna cgera. OcBemIEHHOCTE.
3aKOoHEBI OCBEIICHHOCTH

OK 04, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP53, TIP67,
TIP68, [TP69, TIPy3

Teoperudeckoe 3ansrue, Pemienne 3anau ¢ npodeccHoHansHOM
HaIpaBjIeHHOCTBIO

OK 02, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, [IP61,
[1P64, [1P67, TTPy9

Jlabopatopaasg pabora Ne9. Omnpenenerue nHokazarens
NpENOMIIEHMA CTEKIIa

OK 04, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, [1P64,
11PG6, TIPG10, TIPy7, TIPyS,
IIPy12

Tema 5.2
BonHoBEIE cBOCTRA
cBeTa

Teopernyeckoe 3ausarue. rTepdepenrus ceera
Wutepdepenmusa  cpera. KOrepeHTHOCTH CBETOBEIX  JIydyei.
Hutepdepennas B ToHkmx mneHkax. Komsiia Heiorona,
Vcnrone3oBanue HHTepEPSHIMA B HAYKE U TEXHIKE

OK 03, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP62,
TPy1, [1Py4

Teoperudeckoe 3ausrue. Judpaxipms coera
Hudpakis creta. Jindpakius Ha Meau B MapauienbHEX Tydax.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
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Hudpaxunonnas pemerka, [loastue o ronorpadmu.

MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TTPG2,
I1Pyl1, ITIPy4

Teopernueckoe 3ansrhe. Iomapusanus. Jucrepens. CoekTprt
[onspuzanma nonepeunsix oy, [longpusanus ceera. [{poiiHoe
nydenpenomienune. Ilomgpomaer.  Mucmepcus cBera. Buast
u3nydeHudl. Bupapl cmexrpos. Croextpsl uchmyckadui. CHeKTp!
nornomenns. CroexkTpaybHbIM anamu3. CHexTpalbHbIC KIacCh
3BE3 N,

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, [1P62,
ITPy4, 1TPy8

JlaGopaTopuan padora Nel0. Omnpenencume UIMHBI CBETOBOM
BOJIHEI C TIOMOIBIO AH(PaKIIHOHHON PEeIIeTKH.

OK 04, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, TIP66,
ITP610, TIPy7, IIPy8, IIPy12

Teopernueckoe 3angTHe. YiIsTpaduoNeToBOoe  H3JIYUCHHE.
HudpakpacHoe u3nyyeHHe. PEHTIeHOBCKUE Jyuy,
VYiaerpaduoneroBoe wm3nydeHue. HMHpakpacHoe mH3NTyueHHE.
Penrrenopckre nmyun. HMx npupoma u  cmofictea. Hlkana
SNIEKTPOMATHETHBIX H3ydCHHH

OK 05, OK 07, JIP8, JiP16,
JIP26, JIP33, MP§, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
I1P68, 11P69

Tema 5.3
CrenpansHas
TEOpHs
OTHOCHTENBLHOCTH

Teopernueckoe 3aHAITHE, CroenpanbHas Teopus
OTHOCHTENBHOCTH

JIBIDKEHHE €O  CKOpPOCTBIO  cBeTa. IlocTymnathl  TeOpHH
OTHOCHTENBHOCTH ¥ CNeJICTBHA W3 HMX. MHBapHanTHOCTH MOnMyns
CKOPOCTH CBETa B BaKyyMme. DHeprus nokos. CBs3p Maccel W
SHEPrHH CBOOOIHOM HACTUIHL OISMEHTHL PEJIITHBHCTCKOM

JAHUHaMHAKH

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
TIP69, [TPy2, IIPy5, TIPyl1

Paznen 6. KpanToBas ¢pusuka

Tema 6.1.

rT eopermvdeckoe 3amsrHe. KsandToBas rumoreza Ihiamka.

[\

| OK 05, JIP8, JIP16, JIP26,
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KgagTopas onTika

Jlasnenue ceeta. XHMHUYECKOE AeHCTBYE CBETA.

KsagroBas  rumoreza  Ilmamxa.  TemnmoBoe — mM3jaydeHHE.
Kopnyckynsapro-BosHoBo#t  nyamuzm. Dortorwi. 'wmortesa ne
bpoling o BomHOBEIX cBoMcTBax vacTuil. COOTHOINEHHE
HeonpenencuHoctedt ['elizenbepra. Jlapaenue cBeta. XUMHUCCKOE
neiicrere ceeta. Queirel IT.H. JleGenesa u H.W. Basunosa

JIP33, MP8, MP10, MP138,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIPG1,
1P62, IIP63, TIPy1, [IPy2,
TIPy3, TIPy5

Teoperudeckoe 3anurne. Porosddexr. 3akous! poroaddexra

®oroaddext. Vpapmenme DOimwretina mng  dotosddexra.
Brenmui (oToINEKTpUICCKI ahdexT. Bryrpennuii
(pororddext. Tuner Goroanemenros. [pumenenue Goroaddexra

OK 02, JiPg, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPSS, 11P62,
[1P63, I1PG7, TTPy2, ITPyS

Tema 6.2.
Pu3uka aroMa B
aTOMHOI'O s/1pa

Teopernueckoe 3anare. SnepHas mojenst aroma. Ilocrymarsi
bopa

PazprtHE B3MLIAOB Ha CTpOeHWe BelecTBa. Mozeln CcTpoeHus
ATOMHOIO #/1pa, 3AaKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOIOPOJA.
Snepnas Mozeis aroma. Onbrer 3. Pesephopna. Moaens aroma
ponopoJa no H. bopy. KBantossie nmoctynarst bopa. Jlazepsl.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1TP63,
T1P64, TIP65, IIPy2, TIPY3

Teopernueckoe 3aHsITHE. PanuoakTHBHOCTD. 3aKoH
pPaJuoaKTHBHOIO pacTiafa. PajoakTUBHbIE IIPEBPACHNS.
PajmoakTHBHOCTD. 3aKoH paOaKTHBHOIO pacnaa.

Papuoaxtusupie npeppamenns. Cnocobrt  mHabmiomenms u
pETHCTPAlMM  3apsDKEHHBIX vacTul. J¢dexr Basmnosa -
Yepenxosa.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPSS, T1P62,
[1P63, ITP64, ITPGS, T1Py2,
[1Py4, ITPyS5, I1Py9

Teopernyeckoe saHsTHe. CTpoenue aromHoro supa. Hedext
MacChl, DHEPTHA CBS3H H YCTOHYHBOCTh aTOMHBIX SIep.

Crpoenne aromuoro sapa. Jedexr Maccel, 3HEPrAs CBA3M M
YCTOHYHBOCTD aTOMHBIX SLIED.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP138,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP63,
TIP65, TIPy3
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Teopernyecioe 3aHaTHe. SIEpHBIC peakuuu. JHEPreTHYecKuil
BBRIXOJ SACPHRIX peaxkuuil. VICKyccTBEHHAs pajoaKTHBHOCTE.
Snepubie peakuuu. Snepuas sHepreTuka. JHEPreTHUYECKHiT BEIXOA
SAepHHIX peaknuil. MekyccTBeHHas pagHoaKTHBHOCTE.

OK 05, JIP§, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P62,
I1P63, 1iPyS, TIPy9

Teopernyecoe 3zangrme. JlencHue Tsokenex sgnep. llennas
g/iepHas peakuHs. YOpapisgemas ILenHad peaknusd. Siepubii
peaxtop. buonorugeckoe ACHCTRAE PAIUOAKTHRHEIX H3NyUeHHH
Jenenue Tsoxensix sigep. Lennas simepras peakmms. Y nparnsiemast
renHas peakius. Saepustit peaxrop. Homyuenue paguoaxTHBHEIX
M0TONOB M MX IIPUMCHEHHE. DHONOIMYecKoe JCHCTRUE
Pa/MOaKTHRHBIX H3NYYEHHH. DIeMEHTapHbIC YACTHIIH

OK 05, K 07, JIPS, JIP16,
JIP26, JIP30, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, 11P61, TIPGS, ITPy1,
I1Py10

TeopeTuueckoe 3ausaTHe. TCPMOIASPHBLA CHHTES
TepMosiiepHbIf CUHTE3. DHEPrus 3Be3/1.

OK 05, OK 07, JIP8, JIP16,
JIP26, JIP30, JIP33, MP8,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, ITP61, 11P68, 1P69,
I1Py10

Konrpoannas paGora

Paznen 7. Crpoenne

Bceestennoin

Tema 7.1
Crpoenue
Congeqynoit
CHCTEMBI

Teopernueckoe 3amarme. Crpoenne ConHedHOH CHCTEMBI
3BE31BI, HX OCHOBHEIE XapaKTCPUCTUKH.
Conneunas cucTema: INAHETHI M Mallble Teja, cucreMa 3emiis—
Jlyna. Crpoenne u osposronus Conuna u 38E3a. Kimaccudukanus
3BE3/1. 3BE3ABI H MCTOUHUKH UX JHEPTHM.

OK 05, JIP26, JIP34, MP3,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
T1P61, TIP63, IIP69, TIP610,
TIPyl, IIPy6, ITPy11, ITPy12

Tema 7.2
OBONIONIS
Bcenenuoit

Teopernueckoe 3aHsiTe. Mieunstii [Iyrs — wawa anaktuxa.

Tune!l ramaxtux. Paguoramakrukd ¥ keazapol, Bceenexuas. 3akod
Xabbna.

OK 05, J1P26, JIP34, MPS5,
MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
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Ilanaktuka. Tuoer ranaxtonk CoBpeMeHHBIE TIPEUCTABICHHS O I1Po1, 11Po3, 11P69Y, I1IP610,
CTPOCHUH H 3BONIONHN BeeneHraoH I1Py1, ITPy6, I1Py11, ITPy12

JlaGopaTopuas paGora Nell. Msyuenue xapthi 3Be3a10r0 Heba. OK 04, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,

2 MP16, MP17, MP39, TTP66,
[1P69, 11P610, 11Pyl, ITPy7,
_— I1Py12
PadoTa nax muauBHAYy ATbLHBIM HPOEKTOM 12 —
Ipomexyrounasn aTrecTamus (IK3aMeH) 6 —
Beero: 198 34
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3. YCJIOBHS PEAJINBATUN TPOI'PAMMBI YVUEBHOT'O IIPEIMETA

3.1. MaTepuaibHO-TEXHHYECKOE ObecHedeHe

Hist oceoenust mporpaMmer  yuebnoro mpeamera OOIly.11 ®uzuxa B
OBHIOY «KDOMT» umeercs yaebusiii kabuner «Dusuxar.

Ilomewenne xabpHeTa OCHAIECHO THUIIOBBIM O0OpPYAOBAHHEM, B TOM HHCIE
CUCHHMAIH3HPOBAHHOA  yueOHOH  MeOenmpi0 ¥ cpeacTBaMu  oOydeHus,
HeOOXOIMMBIMH 1  BHIOJHEHUS TpeGOBaHME X ypPOBHIO TMOATOTOBKU
00y4aromuxcsl.

Ocnaiiesue yuyebHOTo Kabunera:

~  IIOCaJOYHBIE MECTA IO KOJIMYCCTBY O0yUArOIIHXCS;
—  pabouee MecCTO IpenogaBartens;

—  3afaHus AIA KOHTPOJIBHBIX paboT;

—  [podeCcCHOHAIBEHO-OPUEHTUPOBAHHBIE 3a/IaHUA,;
~  3K3aMCHAIMOBHBIC MaTepHaJIbL.

TexHu4yeckue cpejictBa OOyUCHHUS:

— IIepCOHANBHBI  KOMIBIOTED €  JIAIEH3UOHHBIM  IPOrPaAMMHBIM
obecnedeHHeEM;

—  IIPOEKTOP C IKPAHOM.

3aubl:

bubnnoTeka, YATANBHBINA 321 ¢ BEIXOAOM B ceTh MHTepHeT.

3.2. Nndopmannonnoe obecrnedeHue peau3aluy NPporpaMmbl

Hns peamuzamuu nporpammst B 6ubdmmoreunom ¢orge OBIIOY «KOMT»
UMEIOTCS IledaTHble MU 3JIeKTPOHHBIE 00pa3oBaTeNbHbie W HHGOPMAIMOHHEIE
pecypchl i1 UCTIOIB30BaHUsA B 00pa30BaTeIsHOM Ipoilecce.

3.2.1. OcHOBHBIE HCTOYHUKH

1. Msaxumes .5, byxoBues b.b., Corcku#t H.H. ®Puszuxa 10 xnacc.
Yuebuuk. bazopeiil u yrinybsiennsii yposan. — M.: Ilpocsemenue, 2022,

2. Msixmmmes I'fl., byxosues b.b., Corckuit HH. ®m3uxa 11 xnacc.
Yyebnuk. bazoserii u yruyonennsiii yposau. — M.: IlpocBemienne, 2022.

3.2.2, lonoJHHTeIbHbIE NCTOYHUKH

1. Pognonos, B.H. ®u3uka maa kouiemkeii: ydebHoe mnocobue ms
cpegHero npodeccuonansHoro obpazosanms / B.H. PommonoB. — Mockea:
Wznatenscteo Kpaiit, 2023. — 202 ¢. — (IIpodeccuonansroe odpazoBanue). —
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ISBN 9078-5-534-10835-4. — Texcr: osnexrponssit // OOpazoBarcrnpHas
wiathopma FOpaidt [caiit]. — URL: https://urait.ru/beode/517346

2. Bacumeen, A.A. ®uspka: yueOHoe mocobue HAII  CpemgHEro
npodeccuoHansHoro oOpazoBanus / A.A. Bacunses, B.E. ®enopos, JI.JI. Xpamos.
— 2-e u3A., uenp. u pon. — Mocksa: U3gatenscrso IOpaiit, 2023, — 211 ¢. —
(ITpodeccronansaoe obpazopanme). — ISBN 978-5-534-05702-7. — Texct:
3eKTpoHHbI // OO6pasoparenvHas mnardopma IOpaiit [cadit]. ~— URL:
https://urait.ru/bcode/514208

3.2.3. IntepHeT-pecypehl

1. Equaas xomexiuu  OUQPOBBIX  O0pa3oBaTENBHBIX  PECYpPCOB
[Gnexrponnsiii pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas DJIeKTpOHHas IIKola [OnekTpoHHBi pecypc] URL:
https://resh.edu.ru/

3. Muadoypok [Dnextponustit pecype] URL: https://infourok.ru/

4. Pemry ET"D [Dnexrponssiit pecype] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHHS YUYEGHOI'O

HNPEAMETA '
KoHTpoak K OHEHKA Ppe3ylnbraToOB OCBOCHMS y4eGHOTO IperMera
PaCKphIBAIOTCA  4Yepe3 JUCUMIUIMHADHBIE Pe3yNbTaThl, HAIpaBieHHbIE Ha

dopMmupoBaHre 00X H NPOPEecCHOHANBHBIX KOMIETEHUHMH IO pasjelnaM H

TEMaM COJEepHKaHus yIeGHOro MaTepHana.

O6mas /
THuabl oleHOYHBLIX
1upodeccHOHANLHAS Pazxen / Tema .
MepONpHATHiIi
KOMHETeHIuA
OK 01. Bweidupars cirocobsl | Benetue YeTHEIH onmpoc
peieHns 3axay | Pazmen 1, Tema 1.3 Tectupopaune
HpOQeCCHOHATIBHOM YeTnriit onpoc
NeFTeILHOCTH Pasmen 2, Tema 2.1, Tema { Tectuposanue

HPHUMCHUTCIPHO K pasidInsiM
KOHTEKCTaM

2.2, Tema 2.3

YeTHer onpoc

Dusygeckuit TUKTAHT
IIpencrapienne pe3ylnbTaToOB
na0opaToOpHKIX padoT
Konrponsnas pabora

| Pasgen 3, Tema 3.1, Tema

YeraRI onpoc

3.2, Tema 33, Tema 3.4, | Ilpencrasnenne pe3yibraToB

Tema 3.5 naboparopHbix pabor
Konrponszas pabota

Pazpgen 4, Tema 4.2 Tectupopanne

YerHbI onpoc

Ou3MYeCKiH AUKTAHT
IIpencraenenue pe3ynbTaroB
nabopaTopHeIX padboT
KorrpoisHas pabora

0K 02. Ucnone30Bath
COBpEMEHHEIE CPENICTRA
[IOHCKA, aHaIH3a |

Paznen 1, Tema 1.2, Tema
1.3

VYerasi onpoc
Ouzmyeckyil TUKTAHT

HHTEpIIpeTan Paznen 3, Tema 3.1, Tema | Tectuponanue
rHdopManun, 1 3.2, Tema 3.3, Tema 3.4 Yeraslit onpoc
“HOOPMAIUOHHEIE PuzpyecKuii NUKTaHT

TEXHOJOTHH JJIs BHIIOTHEHHS
3afa¥ npodeccuoraIbHoH
JEATeILHOCTH

[Tpencrarnienue pesynsTaToB
1abopaTopHEIX paboT
KonrponsHas paGora

Paspen 4, Tema 4.2

Kourponsnasg padora
IlpeacraBnenue pe3ynapTaToB
11a0opaTOPHBIX padoT

Paznen S, Tema 5.1

IIpencrasienue pe3ynbTaToB
7abopaToOpHBIX PadoT
KonrponsHas pabora

OK 03. ITnasuposats u

Pasnen 6, Tema 6.1

Konrponsras padora
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peanui0BBIBATE COOCTBEHHOS
npoheCCHOHANBHOE H
JUYHOCTHOS Pa3sBUTHUE,

1P PUHIMATEBECKYIO
JESTENLHOCTD B
mpodeccuoHanbHOM chepe,
UCIONB30BATH 3HAHHUS IO
(puranCOBOH IPaMOTHOCTH B
PA3IHIHAIX KU3HCHHBIX
CUTYaTMAX

Pasmen 2, Tema 2.2, Tema
2.3

IlpencraBnenne pe3ysapraToB
nabopaTopHbIX paboT
Kountponpras pabota

Pazpmen 3, Tema 3.2

YeTHBLE onpoc
TIpencrasnenue pe3yneTaTOR
1abopaTopHBIX paboT
Konrponsrag pabora

OK 04. Dddextunao
B3aUMOJCHCTBOBATD H
padoTaTh B KOJUIEKTHRE U
KOMaHe

ITosTopenue kypca ¢mzukm
OCHOBHOI1 IIKONBI

BxonHo# xoHTpOIIE

Pazpen 1, Tema 1.3

YerHbit ornpoc
Dusuueckuit UKTAHT

Pazmen 2, Tema 2.1, Tema
2.3

Tectupopaune

VYeTHBI onpoc

Ou3uueckui TUKTAHT
IlpencraBnenue pe3yiabTaToR
naboparopHex padboT
KonTtponssag pabora

Pazgen 3, Tema 3.1, Tema
3.2, Tema 3.4, Tema 3.5

Tectuposanue
IlpencraBneHue pe3yiasTaTOR
nabopaTopHBIX paloT
Kourpoipuas padota

Pasnen 4, Tema 4.2

KonTtpoapnas pabora
IIpencrasneHne pe3ynbTaToR
71abopaTopHEIX paboT

Paszmen 5, Tema 5.1, Tema
5.2

VYerHbii onpoc
[IpencraBienue pe3ynsTaToB
nabopaToOpHEIX paboT
Korrponenag pabota

Pasnen 7, Tema 7.2

Verurli ompoc

Qusuveckuil TUKTaHT
IIpencrasnenne pe3ynibTaToB
1abopaTopHEIX paboT

OK 05. OcyecTBisaTs
YCTHYIO H IIHCBMEHHYIO
KOMMYHHKAIIMIO Ha
rOCYJ2pCTBEHHOM SI3BIKE
Poccutickoit eaepanuu ¢
y4eToM ocoGernrocTe
COIMMANBEHOTO H KYJETYPHOTO
KOHTEKCTa

Pazmenr 1, Tema 1.1, Tema
1.2, Tema 1.3

Yerunii onpoc
Ouznueckiil JUKTANT

Pazaen 2, Tema 2.1, Tema
2.2, Tema 2.3

YCTHEIR ompoc

Ousuveckuil AUKTAHT
Kontponeras pabora
IlpencraneHue pe3yabTaTOB
71a00paTOpHEIX paboT

Pazgen 3, Tema 3.1, Tema
34, Tema 3.5

YeTHBIH onpoc
Qu3HYeCKUH ANKTAHT
Kontponssas pabora
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Paszen 4, Tema 4.1, Tema | llpenctaBiacHue pe3ynpTaToB

4.2 nabopatopHbX paboT
KontponsHas pabota

Pazmen 5, Tema 5.1, Tema | YcTHEI ompoc

5.2, Tema 5.3 Or3udecKHi TUKTANT
IlpencraBnenne pesyiabTarToB
naGopaTopHeX pabor
Kourtposbaas pabota

Pazgen 6, Tema 6.1, Tema | Yerusiiil onpoc

6.2 Ousyyeckull TUKTANT
Konrponsnag pabora

Pazpen 7, Tema 7.1, Tema | Yerasii onpoc

7.2 IIpeacrapnenne  pe3yiabTATOR

Jab0PaTOPHEIX padoT

OK 07. CogeitcrroBarh
COXPaHEHMIO OKPYKAroLUeH
cpensl, pecypcochepexeHHio,
MIPUMEHSTE 3HAHUA 00
H3MEHEHHY KIHMara,
UPHHIHIB GepexIMBOTO
IIPOM3BOJICTRA, IDPEKTUBHO
AeHCTBOBATH B YPE3BbIYAHEIX
CHTYyanuax

Pasgen 2, Tema 2.2

Verueiii onpoc
Ousnyecknit AUKTAHT
KontpomnbHas pabora

Pazgnen 3, Tema 3.3

Vel onpoc
Du3snYecKkni AMKTAHT
KonTtponeras pabora

Paznen 5, Tema 5.2

TectupoBarue

Yetaeii onpoc
[Ipencrasnenre pesynsTaroB
nabopaTopHEIX paloT
Koutponeras pabora

Pasnen 6, Tema 6.2

Yerasli onpoc

Kontpossaas padorta
Ilpeacraprenne pe3yanTaTOR
IIPaKTHYeCKHX pabor

IIK 1.1. Mcnomws3osark
KOHCTPYKTOPCKYIO B
TEXHOJOITYECKYIO
JIOKYMEHTAIMIO TIpH
paspaboTKe TEXHOJOTHYECKUX
MPOILECCOB U3rOTOBJICHUS
Jetaneil Maiug

Paszzen 3, Tema 3.2

Veruuii onpoc
Hpeacrarnenne pe3yibTaToB
Tab0paTopHEIX paboT
Yeprexu cxem upubopoB H
YCTAaHOBOK A1 11a00paTOpHBIX
paboT U IKCIEPHMEHTOB

Pazmen 4, Tema 4.2

Vet onpoc
IlpeacraBnenne pe3yabTaToB
aaboparopHsix paboT
Yeprexxu cxeM NpubOpOB U
YCTaHOBOK Ui Nab0paTOpPHBIX
paboT U IKCHEPUMEHTOB

NK 3.5, Pazpabarsieats
TEXHOJIOTHYECKUH  Ipouece
cGopkH A3 eI c

Pazmen 3, Tema 3.2

VYerseii onpoc
Ilpencrapienue pes3ylbTaToOB
JadopaTopHBIX paboT
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ApUMCHEHTEM
KOHCTPYKTOPCKOHN
TEXHOJIOTHISCKON
JOKYMEHTAlMH.

Munu-npoektel 1o ¢bopke
HECIIOKHBIX MOJIeNeH MalluH |
npubopos

Pasznen 4, Tema 4.2

YerTHbIH onpoc
IIpencraBnenne pesynpTaros
nabopaTopHeIx pabor
Muny-nipoextel 1o cbopke
HECIIOWKHBIX MojieTielf MalliiH H
npudopoB
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