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1. OBIASI XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMEI
VYEBHOI'O IIPEJIMETA

1.1. Mecro yueGHOro mpegMera B  CTPYKType  OCHOBHOH
npodeccnoHaIbHOK 00pa3cBaTeILHON NPOrPaMMBbI

Vuebupii npeamer  «PH3MKa»  SBAAETCA  00S3aTENBHOM  YacThio
obmeobpa3oBaTeNbHON IO OTOBKH OCHOBHOH 1IpoeCcCUOHAIBLHON
06pa30BaTENBHON IIPOrPaMMBI — IIPOTPaMMBl HOATOTOBKH KBAIHQHUMPOBAHHBIX
pabounx u ciayxamux no npogeccun 09.01.04 Hamamyuk ammapatHbix H
IPOTPaMMHEIX CPE/ICTB UHPOKOMMYHHKAIIHOHHEIX CUCTEM.

1.2, Ilean B nJIaHUpYeMBbIe Pe3yibTaThl 0CBOCHHS Y4eOHOTr0 npeamMera

1.2.1 Ilenu ocBoeHust yueGHOI0 nNpeaMera

Conepxanue Iporpammbsl yueOHoro npeamera «Pu3Mxa» HaIpaBieHO Ha
JOCTHIKEHHE Pe3yIbTATOB ero M3y4eHHA B COOTBETCTBHH ¢ Tpebosanusmu @I'OC
COO ¢ yuetom nipodeccuonanprol HanpasiaenHoctn @IOC CIIO.

OCHOBHBIMH TETAMH H3y4deHus yueOHoro npeamera «Dusuka» SBIAIOTCA:

— (opmupoBanre ¥ 00y4alOIWHUXCsS YBEPSHHOCTH B IIEHHOCTH 00pa3oBaHud,
3HAYMMOCTH (DU3WYECKWX 3HAHWA I COBPEMEHHOTO KBATHQUIHPOBAHHOIO
CIIEHHATMCTA IPH OCYLIECTBICHUH €ro IPOPEeCCHOHANBHON e TeIbHOCTH;

— (GOpMHpPOBaHKE ECTECTBEHHOHAYYHON IrPaMOTHOCTH;

— OBJNIaJieHHE  CcreluduiecKod  CHCTeMON  QU3HMYECKHX  IMOHSATHIH,
TEPMUHOIOTHEH H CHMBOJIUKOH;

— OCBOCHHE OCHOBHBIX (OH3HUECKUX TEOpHi, 3aKOHOB, 3aKOHOMEPHOCTeH;

— OBJAJICHUE OCHOBHBIMH METOJaMH HAy4YHOIO IIO3HAHHS IIPHPOJIBI,
HCIIONB3YEMBIMH B (Qu3nKe (HaOIIoJgeHHWe, ONMCaHNe, W3MEpeHHe, BEIIBIKEHHS
THIIOTE3, IPOBEACHHE 3KCICPHUMEHTA);

— OBIajeHHe YMeHHSMU 00pabaThiBaTh JAHHBIE DKCHEPUMEHTa, OOBICHSTH
TONly4YeHHbIe Pe3yNbTaThi, YCTAHABIMBATH 3aBUCHMOCTH MeXIY (GUINICCKAMH
BeIMUMHAMu B HabI01aeMOM SBJICHHY, ACTATh BBIBOIBI,

— ¢opMHpOBaHHE YMEHHS pellaTh (QU3MUYEcKue 3aJaud pPa3HbIX YPOBHEH
CIIO>KHOCTH;

— Pa3sBUTHE II03HABATEIBHBIX HHTEPECOB, HHTEINEKTYATBHBIX H TBOPYECKHX
crocobHOCTeH B IIpoliecce NPHOOPETEHNUS 3HAHUM ¢ MCIIONB30BAHMEM Pa3IHYHbIX
HCTOYHMKOB HH(POPMAallMHM ¥ COBPEMEHHBIX HHOOPMAIMOHHEIX TEXHOIOTHIL;
yMeHHH ¢dopMynupoBaTh ¥ OOOCHOBBIBATH COGCTBEHHYIO TO3UIMIO IO
OTHOLIEHMIO K husnueckolt MHGOpMALIUMY, TTONYIaeMOU K3 PA3HEIX MCTOYHHUKOB;

— BOCIHTaHHE YyBCTBA FOPAOCTHU 332 POCCHUCKYIO GHU3HIECKYIO HAYKY.
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1.2.2 llnanapyembie pesyJbTaThl OCBOCHHSA YU4eOHOTO npeaMera
Ocoboe 3HaueHue yIeOHBIA IpeaMeT uMeeT IpH GOPMUPOBAHIH U Pa3BUTHH OOMIMX U ITPO(ECCHOHANIEHBIX KOMIETEHIIUH,
a TAKXKE COOTBETCTBYIOMIMX UM pesyibrataM o0yuenus cornacHo @I'OC COO.

[Lramnpyemsbie pe3yabTaThl 00ydeHHSA

Komuerenmuu (OK, 11K)

Obuue Jducuunauuapasie
OK (1. Bodupars cnocobsl | JIP14 — oco3Harue nuyYHOro BKIaza B IOCTPOEHHE P61 cdopMEpOBaHHOCT IIPEJCTABICHHH ©
PEIICHUS 3ajad | yeroHuusoro 6ygymniero, pONI U MECTE (DM3UKM M acTPOHOMHH B COBPEMCHHOU
npodeccHoHanbHOH JIP23 — roroBHOCTE K TPYJY, OCO3HAHWE LICHHOCTH | HAYUHON KapTHHE MHpPa, O cucIeMooOpasytoled pomnn
JESTETBHOCTH TIPAMEHHTENIBHO K | MAacTepeTsa, TPYAOIItue, GU3HKH B PasBHTHH €CTECTBEHHBIX HayK, TEXHUKH H
Pa3NHIHBIM KOHTEKCTaM JIP24 -~ roTOBHOCTE K AKTHBHOH JEATCHHLHOCTH | COBPEMEHHEBIX TEXHOJIOTHH, O BKIAAE POCCHMCKHX H

TEXHONOTHYECKOH H COUHATHLHON HANpaBiCHHOCTH, | 3apyOeikHBIX YHUEHBIX-QH3HKOB B PasBHTHE HAYKH,
COCOBHOCTS  HMHANMUPOBATH,  IUNIAHUPOBATH W | MOHUMAHHE (H3HMYECKOH cynmHocTH HabMOMaeMBIX

CaAMOCTOATEILHO BBIIOIHATE TAKYIO ACATENbHOCTE, ABNCHWH  MHKpOMHpa, MakpoMupa u  MeraMmupa;
JIP25  — wmurepec Kk pazimuHbiM  chepaM | IOHMMAHWE pPONM  aCTPOHOMHH B NPAaKTHYECKOH
npodeccHoHanbHO# IeATENBHOCTH, YMEHHE COBEPINATE | ACIATEIBHOCTH YeJIOBeKa M JadbHEHINEM HAY4YHO-
OCO3HAHHEIH  BeIOOpP  Oyayumed  npodeccHH  # | TEXHHYESCKOM Pa3BUTHH, ponyd (pu3HKu B
PEATH30BLIBATE COOCTREHHBIE JKU3HEHHBIC TUIAHBL, dbopMUpOBaHHM  Kpyrozopa M (QyBKUHOHANLHOH
JIP26 — roToBHOCTH U CrIOCOOHOCTE K 00pa30BaHHIO U | TPAMOTHOCTH YEIOBEKA JUIA PCUISHHA [IPAKTHYCCKHUX
camo00pazoBaBMIO Ha IIPOTIKCHHH BCEl )KH3HH, 3a/1a4;

JIP34 — oco3HanMe LEHHOCTH HAYYHOH JESATCIBHOCTH, [1P62 c(OPMHPOBAHHOCTE yMEHUH
FOTOBHOCTH OCYINECTBIATE TIPOEKTHYIO H | pacrozHaparb (W3HYECKHe SBICHUA (IIPOLECCHI) H
UCCIICTOBATEILCKYIO HCATCNBHOCTh HHAUBHAYAILHO U | OOBICHATH MX HA OCHOBE M3YUYEHHBLIX 3aKOHOB:
B I'pynie, PAaBHOMEPHOE W PaBHOYCKOPEHHOE IIPSMOJIHHEHHoe
MP1 -~  camocrostenbo  opMyIMpoOBaTe M | ABUYKEHHE, CBOOOJHOE HajeHHe Tell, JBHKCHHE II0
AKTYATH3HPOBATL  MpobNeMy, paccMaTpHUBAThL €€ | OKPY)KHOCTH,  MHEpHHs,  B3auMOJEHCTBHE T,
BCECTOPOHHE, KonebarenpHOe  JIBMJKEHHE, PE30HAHC, BOJHOBOE

MP2 - ycrawaBnuBaTh CYHICCTBEHHBIA TIpH3HAK WM | JBIDKeHMe, auddysus, OpoyHOBCKoe — ABHKCHHE,
OCHOBAHMs JNIi  CPaBHEHMS, KIACCHUKAUMU M | CTPOCHME IKUIKOCTEH M TBEPALIX Tell, HU3MCHEHHE




0600menus,

MP3 — onpenenste Tenw ACITCNLHOCTH, 3aJIaBATh
napaMeTpri U KPUTSPHH UX JOCTHRCHUS,

MP4 — BEISBISTE 3aKOHOMEPHOCTH W MPOTHBOPCYMS B
paccMaTpUBacMBIX SBIEHHAX,

MP6 — pasBuBaTh KpeaTHBHOE MEIIUICHUE IIPH
PEIICHHH XHIHEHHBIX ITpodIieM,

MP10 — dopMmupoRanre HAYIHOTO THIIA MBIIUICHAS,
BJIAZICHUC HayyHOU TepMHUHONOTHCH, KIFOYEBRIMHA
TNOHATHAME ¥ METOZAMH,

MP12 — BRIIBNATH UPHIMHHO-CICACTBCHHBIC CBI3ZH H
AKTyalIHu3upoBaTh 3a7ady, BLIABHTATh TIHIOTE3y ee
peIleHUs, HAXOMUTh apryMEHTBI JUId NOKA3areiLCTBa
CBOUX YTBEPIKACHUH, 3a/1aBaTh napaMeTphbl U KPHTCPHU
peIeHus,

MP13 —~ ananu3spoBaTh MONYYEHHEIE B XOIE PCIICHUS
3aJa4M  pPe3ysbTarhl, KPUTHYECKH OHNCHUBAThL HX
JOCTOREPHOCTh, HPOrHO3MPOBAThL H3MEHEHHE B HOBBIX
YCIIOBUSAX,

MP15 — pazpalaTsiBaTh IWIAH peHeHUs NPOOIEMEI C
Yy9eTOM 8Hanu3a HMEIIHXCS MaTCcpHANBHBIX ¥
HEMATEPHAILHBIX PECYPCOB,

MP16 — ocymecTBasTE HeNCHANpaBHEHHBI MHOUCK
[IepeHoca CpeacTB H  crnocobos  jeiictBusi B
npodeccHoOHAIBHYIO CPEY,

MP17 — yMeTb [1epPEHOCHTE 3HAHMS B HO3HABATENHHYIO
M TNIPaKTHYECKYIO 0ONaCTH KH3HEACATCLHOCTH,

00peMa TET HPH HArpeBaHuM (OXNANICHAM), TEIIOBOE
paBHOBECHE, WCIAPCHHE, KOHJCHCAIHSA, IUIaBIeHHe,
KPUCTAIUTH3aIMA, KANCHUE, BIAKHOCTH BO3IYXA, CBS3b
CpeaHel KUHETHUYECKON DHEPIUH TEIIOBOIO JIBHKCHMA
MOJIEKYI ¢ abCOmOTHOH Temiieparypol, MOBBICHHC
JIABIICHHUS Ta3d TIPH €0 HArPEeBaHuK B 3aKPBITOM COCY/IE,
CBSI3b  MOXIY [apaMmerpamMH COCTOSHUS Tra3a B
H3OIIpOLleCcCax; JMEKTPH3AMsS TENL, B3aMMOjEHCTBHE
3aps/IOB,  HArpeBaHHE  DPOBOJHUKA € TOKOM,
B3aUMO/ICHCTBHE MarHuTOB, 3MEKTPOMATHUTHAS
HHAYKIOHS, AeHCTBAE MRPHUTHOTO MOJIA HA HPOBOAHUK €
TOKOM M JABHXKYIFHCH 3apsafl, DICKTPOMATHHUTHBIE
KoneGaHus %8 BOJIHEI, IPAMOJIMHEHHOE
pacIpoCTpaHCHHE CBETA, OTPAXKEHHE, PESTOMICHUE,
paTepdepennus, Audpakius W IOJASPH3ANUS CBETa,
oucrepcHs  cBera;  (OTOMICKTpHUecKHH  (POeKT,
CBETOBOE JABIICHHE, BORHUKHOBEHHE JHHEHYATOTO

CHeKTpa  aroMa  BOJOpOJA, eCTeCTBEHHAsST |
HACKYCCTBEHHAS PaJIHOAKTHUBHOCTD;

11P63 BlajcHUe OCHOROIIONArAXOITHMKA
(PUBHYSCKHME ORI THAMH 51 BCIHYHHAMH,
XapaKTePU3YIONHMHU hu3uvecKue MIpOIIecChl
(cBSI3aHHBIME c MeXaHAYecKuM JIBHOKCHUEM,

B3aUMOJICHCTBHEM Tel, MEXaHUYECKUMH KOJeOaHUsIMH
d  BOJHAMH;  aTOMHO-MONEKY/SPHEIM  CTPOCHHEM
BEINECTBA, TEIUIOBBIMM IIPOIECCAMHU; 3ACKTPHYECKHM H
MAarHHTHbIM HOJSIMH,  3JIEKTPHUYECKHAM TOKOM,
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MP39 — camMoCTOATEeNEHO COCTABJIATh IUIAH PCINCHUS
npobjeMbl ¢ YY4ETOM — HMMEIOIIUXCH  PECypCoB,
COOCTBEHHBIX BOSMOXKHOCTCH M NPEIIOYTEHHH,

MP42 — penare 0CO3HaHEEIA BHIOOD, apryMeHTHPOBATH
€ro, Oparb OTBETCTBCHHOCTH 34 PElCHUE,

MP46 — Bhiagers HaBBIKAMH — TO3HABATENBHOH
pednexcrui Kak 0CO3HAHMS COBEPIASMBIX NCHCTBUH M
MBICJIUTENBHBIX  NPOLECCOB, UX  pE3yNbTATOB U
OCHOBaHHWH

3NEKTPOMATHUTHBIME ~ KOJIcOaHussMM M BOJIHAMH;
ONTHYECKHUMY.  SBICHMSMH; KBAHTOBBIMH ABJICHUAMHE,
CTPOCHHMEM aToma U ATOMHOTI'O Apa,
PAJIMOAKTHBHOCTBI)); BIAJCHHE OCHOBOIOJIATAFOIHME
ACTPOHOMHYECKUMHM  NOHSATHAME,  IO3BOJSFOIHMH
XapakTepu30BaTh  IPONECCHI, HPOUCXOAMINHE  Ha
3BE3/1aX, B 3BE3NHBIX CHCTEMAaX, B MEXTaJaKTHYEeCKOH
cpejie; ABMXKEHHE HeOECHBIX Tel, HBONIOIMIO 3BE3A U
Bceenennoit;

I1P64 Bragenue 3aKOHOMEPHOCTSIMY, 3aKOHAMK
M TCOPMSIMH (3aKoH Bcemupuoro tsarorenus, [, II u III
3axoHbl HploTOHA, 33K0H CcOXpaHeHHs MEXaHMYeCKOH
SHEpPruH, 3aKOH COXpaHCHMS UMOYILCA, IIPHHLHUI
CYNEPNO3MUMA  CWJI, [PHUHOHO  PaBHOMPABHOCTH
HHEDIHUANBHBIX  CHCTEM  OTCUETA;  MOJECKYJNSPHO-
KHHETHYECKYK) TEOPHIO CTPOEHHS BEHIECTBA, T'a30BHIE
3aKOHBI, 1EPBBIH 33KOH TEPMOIMHAMHMKH; 3aKOH
COXPAHEHHUsl 3JEKTPUYECKOro 3apsija, 3akoH KyloHa,
3akoH Oma Juist yuacTka Hertd, 3axkod OMa Juist noJaHo#
ANEKTPHUIECKOH 1teny, 3akoH JIxoynsa - Jlenma, 3akoH
JIEKTPOMArHMTHOH HHAYKHHH, 3aKOH COXpaHEeHHs
SHEPruH, 3aKOH MPSIMOJIHHEHHOIO pacipOCTpaHCHHUS
CBeTa, 3aKOH OTPAKCHHS CBETa, 3aKOH IPEIOMICHHA
CBETA; 3aKOH COXPaHCHHS DHEPIHY, 3aKOH COXPAHCHHS
AMITYJIBCA, 3aKOH COXPAHCHHUS IMEKTPHUECKOTO 3apsna,
3aKOH COXPaHECHHs! MacCOBOrO YHcNa, nmoctynarsl bopa,
3aKOH  PafHOAKTHBHOTO  pacnana); YBEPESHHOE




UCIIO/Ib30BAHME 33aKOHOB ¥ 3aKOHOMEPHOCTCH HpH
agamu3e PU3HUECKUX SBJICHRH U [IPOIECCOB;

[1P65 ymenue yUHTLIBATE FPaHMIlLl IPHMEHEHHSA
H3YyYeHHBIX  (H3WYECKMX Mojeliei: MarepHalbHasg
TOYKA, HHEpUHaIbHAsd CHCTEMa OTCYeTa, MIACaIbHbBIA
ras; MOJENH CTPOCHHs Ta30B, XXHIKOCTEH M TBEPABIX
TEN, TOYCHYHBI 3NEKTPUYECKHl 3apal, sepHas MOJENb
artoMa, HYKJIOHHas MOJeIb aTOMHOIO f1pa IIpu
pellieHH# (PU3UIECKUX a4,

1IP67 chopMHpPOBaHHOCT, YMEHUA pelarh
pacyeTHble 3aJd4d ¢ SBHO 3aJaHHOi (H3HUecKOH
MOJENBIO,  HCIONB3yd  (H3MYCCKHE  3aKOHBL U
IPHHNMIB, HA OCHOBE auanW3a YCIOOBHA 33344
BEIOHpATs (U3NYECKYIO MOMEND, BELICAATE (PU3UUECKHE
BENWYIHHBI B QOPMYJIBL, HEOOXOAUMBIE JUIS €€ PEIICHHS,
HPOBOIMTH  PAacdeTsl M OICHMBATE  PEAILHOCTD
HNOAY4EeHHOTO  3HA4YeHMs  (u3uueckod  BENWYHHLI,
pelnaTs KauecTBEHHBIE 3a1da4M, BRICTPauBas JHOIMYCCKH
HEUPOTUBOPEUHBYIO LEIOYKY PacCyxJEHHH ¢ Onopoi
Ha W3YYCHHbBIC 3aKOHDL, 3AKOHOMEPHOCTH # (QH3HYeCKHe
ABJICHUS;

[1P68 cdopMHUpOBAHHOCTE YMCHHS NPHMEHSTH
HMONyYeHHBIE 3HaHWA s OOBACHCHHS  YCIOBHH
NpoTeKanus (QU3NYCCKUX sBIICHUl B HpUpoje H IS
NPHHATHS HPAKTHYECKUX DEINeHHH B IIOBCCIHEBHOH
KU3HK  JuBl oDecrieueHHst  0e301acHOCTH  IIpH
o0pameHny ¢ OBITOBLIMY NIPUOOPAMH B TEXHHYECKUMHU




YCTPOHCTBAMH, COXPAHEHUI 370POBRA H COONIOASHUS
HOPM 3KOJOTHYECKONO HOBEACHHS B OKpy»Karomed
cpede; TOHHMaHHE HEOOXOMHMMOCTH — NPHMEHEHH:
JNOCTHIXKEHHI buzuxu " TEXHOIOTHH Tt
PalMOHANBHOTO T PHPOJOIIQIB30OBAHNS;

[Pyl cdopmMupoBaHHOCTS NOHUMAHUS POIH
(buzdKn B DKOHOMHYECKOH,  TEXHOJNOFHYECKOMH,
COIHANLHON W JTHYECKOH cdepax NesITeNbHOCTH
qeIOBEKa; PO H MecTa (QH3HKH B COBPEMCHHOH
HayJHO#l KapTHHE MHpa; pOIM A4CTPOHOMMHM B
TIPAKTHYESCKOH JIesTe/IbHOCTH YEeJIOBCKA W JanbHeHInmeM
HAYIHO-TEXHUIECKOM PAa3BHTHY,

[1Py2 cdopMHpORABHOCTE CHCTEMBI 3HAHHH O
(pU3HYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSX,
ACHCTBYIONMX HA YPOBHNX MHKPOMHpPA, MakpoMupa 4
MeraMmpa, IpeACTaBICHMH O BceodImeM XapakTepe
(pH3MUECKHX 3aKOHOB; NPEACTaBICHUA O CIPYKType
mocTpoenus  GH3MIECKOM  TEOPHHM, YTO  IIO3BOJIUT
Oco3HaTh ponk  (QYHZAMEHTANBLHBIX  33KOHOB W
IPUHLAIIOB B COBPEMEHHBLIX IIPEJCTABICHMAX O
upupojle, HOHATH TIPAHUIBI TPUMEHHMOCTH TEOpPHId,
BOMOXHOCTH  HMX  NPHMEHEHHs s  OIHCaHus
eCTECTBEHHOHAYYHEIX SIBICHHHA H IPOLECCOB;

[TPy3 chopMIpOBAHHOCTS YMEHHS pPa3iHyarh
YCIOBHS TIPUMEHHMOCTH MofencH (H3MYECKHX TeNn H
TponeccoB (ABNCHUH): WHEPIHMATHHAS CHCTEMA OTCYETA,
MarepyanbHas TOYKa, PaBHOYCKOPCHHOE JBHIKEHHE,




crOOONHOE najieHne, adCONIOTHO yupyras nehopMarys,
abcomoTHO  yupyroe H  aOCOMIOTHO  HEyIpyroe
CTOJIKHOBEHHS, MOJENeH rasa, ®UIKOCTH H TBEPHOTO
(KpHCTAILINYECKOT0) Tela, HACANPHOIO Ia3a, TOYEUYHbIH
3apajl, ONHOPOAHOE JMEKTPUIECKOE II0JIE, ONHOPOHOE
MAarHHTBOE  ToJe,  rapMOHHMYecKMe  Konebannms,
MATeMATHYECKAH MAITHUK, HACAILHBIH TIPY:KUHHBUL
MadTHHK,  TapMOHMYECKME  BOJHBL,  HACAILHBIM
KosiebaTeIbHBIA KOHTYP, TOHKAd JHH3a; MOACACH aToMa,
aTOMHOTO S/ipa ¥ KBAaHTOBOH MOJIENN CBETA;

IIPy4 copMupoOBaHHOCTh YMEHHSA OOTLSCHSTH
0CcOOCHHOCTH  HpOTCKanus  (QU3NYECKUX  SABJICHHUIL:
MEXaHHUECKOe ARYDKEHHE, TEIUIOBOE ABHIKEHUE YACTHIL
BEMIECTRBA, TEIUIOBOC  paBHOBeCcHE, OpOyHOBCKOE
newxenne, nugdysus, HCHapeHWe, KUIleHHe H
KOHJICHCAIHSI,  [UIABNCHHE W KPUCTAILIU3ALus,
HANPABJIEHHOCTL TEIUIONEpPeAayd, MIEKTPU3aluM Teln,
3KBHIOTERIHUANIGHOCTH  MOBEPXHOCTH  3apsKCHHOIO
HPOBOJHHKA, DIEKTPOMarduTHOR WHTYKLMH,
CaMOMHTYKIIHH, 33BUCHMOCTH COIPOTHBIICHUS

' ¥ "n-TumoB" OT TeMpeparypsl,

HONYIIPOBOJHUKOB "p-'
pezomanca, unrepdepeHiing  BOMH,  Addpaxuuu,
TUCTIEPCHH,  NOJHOTO  BHYTPEHHETO  OTPa>KEHHS,
dotooddert, puzMueckHe NPHHIMITL CIEKTPANBHOTO
aHanm3sa 1 paboTe! nasepa, "anpda-" u "Oera-" pacmans
s7ep, raMMa-H3JIyaeHue sep;

[TIPyS chopmupoBaHHOCTE YMEHHH TPHMEHATH
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3aKOHBI KJIACCHUYCCKOH MEX4aHHKH, MOIEKYJLSIPHOU
OH3HKH W TEPMOJMHAMMKH,  JJEKTPOJUHAMUKH,
KBaHTOBOH (PU3HUKH JyIsl aHANM3a H OObICHEHHAS ABICHMI
MHKDOMUPa, MakpoOMHpa # MeramMmpa, pas/IH4arh
yeiaopus  (rpasuiel,  00JacTH)  NMPUMEHHUMOCTH
($H3HIECKAX 3aKOHOB, IIOHUMATH BCCOOINMH Xapakrep
($yHIAMEHTANBHRIX  3aKOHOB  (3aKOH  COXPAHCHHS
MEXaHH'UECKOH DHEPIUH, 3aKOH COXPAHEHHS UMILYIhCa,
3aKOH  BCEMHPHOTO  TAIOTEHHsS, [EPBBIA  3aKOH
TEPMOAMHAMHKH, 3aKOH COXPAHCHHS AJICKTPHYCCKOTO
3aps/ia, 3aKOH COXPAHCHMS 3HEPIHE) U OTPAHHYCHHOCTD
ACTONB30BAHU YacTHBIX 3aKOHOB, aHANIU3UPOBAThH
dusuuecKue  MPOIEcCHl,  HCHOJIB3YS  OCHOBHBIC
[IOJIOXKEHHUS, 3aKOHBI H 3aKOHOMEPHOCTH
OTHOCHTEJIBHOCTh MEXAHHYECKOTO JBMKEHHUA, DOPMYIIn
KMBEMAaTHKH PaBHOYCKOPEHHOTO JIBHKCHHS,
npeodpasopanus  laymues it CKOPOCTH  H
epeMEIueHHsI, TpH 3akoHa HploTOHA, NPHHIMN
orHocuTeapHOCTH  lanmunes, 3akoE  BCEMUPHOIO
TATOTEHHsA, 3AaKOHBl  COXpPAHEHHS  UMIYNbCa M
MEXAaHHYeCKOH JHeprud, cBaA3b paGoTBl  CHIIBl  ©
H3MCHCHMEM ~ MEXaHH4YeCKOH  BHEPIHH,  YCIOBHSA
paBHOBeCHs  TBEPJOro  Teja;  CBSI3b  JIABICHUS
HICWIBHOTO T'a3a cO cpeaHell KHHETHYCCKOM SHepruci
TEIHIOBOIO JIBIOKEHMS M KOHUEHTpamuell ero MONeKyl,
CBH3L  TEMIEpaTyphl  BEIHeCTBA  CO  CpenHeH
KHHETHYECKOH »Hepruell ero yacTwil, CBS3b HaBJICHHA
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HACAIHHOI'O ra3a ¢ KOHHCHTpalHeH MONECKyT H ero
TeMmiepatypoit, ypaeaenue Merneneesa-Kunanelipona,
[EPBBIH  3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHCHHS
JHEPruH B TEIUIOBHIX HPOIECCAX; 3aKOH COXPAHCHMS
INEKTPHIECKOTO 3apsia, 3aKOH Kynona,
MOTCHIMANBEHOCTE JNEKTPOCTATHIECKOTO oI,
LPUHITAI CYNEPIO3UIUY IEKTPHUESCKHX 0N, 3aKoHa
Kynora; 3akonrt OmMa Anmsg yd4acTka Iend H JUis
3aMKHYTOR  onekrpuyeckodl nemm, 3axoH JDxoyis-
Jlenna, 3aKOH HNEKTPOMATHHUTHON MHAYKIMH, [IPABHIIO
Jlenna, OCTYIIaThI CICIHANBHOR TEOPHH
OTHOCHTENLHOCTH DitHinTeliHa, ypaBHeHUEe DUHINTEHHA
s otosddexra, nepsuiif B BTOpoil mocTynarel bopa,
OPHHIMN  HeompenenerHocTH [eiizenGepra, 3akoH
COXPaHCHMS 3apsijia, MaccOBOTO YHCIIA U OJHEPTH# B
SACPHBIX PEAKIMAX, 3aKOH PAJHOAKTHBHOI'O paclaia;

ITPy7 chopMHpPOBaHHOCTE YMEHHH HCCIIEN0OBATh
¥ aHANM3HPOBATH pasHooOpa3Hbie (PM3HYCCKUE ABICHHS
u cBojictea OOBEKTOB, HPOBOMTH CAMOCTOSITENLHBIE
YCCIICIIOBAHHS B PeaibHBIX U NAO0PATOPHBIX YCIIOBHIX,
YHTATh U aHANH3UPOBATE XapaKTepHCTHKH TPUOOpOR M
yCeTpolcTB, OOBACHITH IPUHIUIIL! UX paboThr;

1IPy8 c(¢opMHpPOBaHHOCTE MpENCTABICHUH O
METOAaX IOJNYYCHMS HAyUHBIX acTPOHOMHYECKHX
3HAHHUE;  BHajieHHe  YMCHHUSMH  CAMOCTOSTEIBHO
dopMynuEpOBaTE  LENb  HCCHCNOBaHUS  (IIPOEKTa),
BBIABAIATH TUIIOTE3EI Ha OCHOBE 3HAHUA
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OCHOBOTIOJATAIOMIMX (DUIMIECKAX 3aKOHOMEPHOCTEH H
3aKOHOB, IIPOBEPATH  HMX  IKCIEPHMEHTANBHBIMH
CpeNCTBaMH; IUIAHHPOBATE H IPOBOJHMTH (pU3MYecKue

OKCNICPUMEHTBI,  OIMCHIBATE M AHAIH3UPOBATH
HONy4YEHHYIO  IIPH  BBIIOHHEHHH  3KCIIEPHMEHTA
rHGOpMAaIHIO, OHpE/IENATh JIOCTOBEPHOCTD

HOJIyYEHHOTO Pe3yIbTara;

IIPy9 chopMUpOBAaHHOCTE YMEHMS  pelarh
pacyeTHBIE 3a1a4M ¢ ABHO 3aJaHHOH U HESBHO 3aaHHOHN
(PH3MHEECKON MOJICNBIO: HAa OCHOBAHHH aHANM3A YCIOBUSL
BpICUMpaTs  QU3MYECKHE ~— MOJEHHM,  OTBEYAIONIHS
TpeCOBaHMAM 3374y, NPUMCHATE (GOPMYJIBI, 3aKOHEI,
3aKOHOMEPHOCTH U MOCTYNATH (DU3HYECKUX TEOPHH 1IpH
HCTIONL30BAHUH MATeMATHYECKHX METOHOB pElIeHHS
3a/[a4, IPOBOJUTE PacueThl HA OCHOBAHHH HMEIOINXCS
JIGHHBIX, aHAIM3UPOBATh PE3YNBTaThl H KOPPEKTHPOBATE
METOABI PELICHUS C YYETOM TOJIyIEHHBIX PE3YIbTaTOB;
peiark Ka4ecTBEHHEIE 3a/Ia9H, Tpedyronue
HpUMEHEHHS 3HaHHH H3 pazHbIX PA3ieioB IIKOILHOIO
Kypca QHU3MKY, a TAKKe HHTErPAlHH 3HAHUI U3 JPYrHX
OpeIMETOB €CTECTREHHOHAYUYHOTO IHKJIA: BHICTPAHBATE
JOTHYECKYIO IIeNIOYKY paccyXaeHHH ¢ OnopoH Ha
H3YYCHHBIE 3aKOHBI, 3aKOHOMCPHOCTH # (dU3HYECKHe
ABJICHUS;

IIPy10 ChOPMHPOBAHHOCTE yMeHEuH
AHAIH3UPOBATh ¥ OLCHHBATL HOCHCICTBUA OLITOBOH H
IPOU3BOJCTBEHHON NesITeILHOCTH YeNoBeKa, CRI3aHHON
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c buzuveckuMH  IIponeccamMH, ¢ 1TO3U AN
JKONOrUYecKkod  Oe30macHOCTH; MpeACTaBICHHH O
palOHANBHOM  OPUPORCMNONB30BaHHH, 4  TaKke
pa3yMHOM HCIHONB30BAHMM JOCTHXKEHMH HaykH |
TEXHOJIOTHH and JlanbHERIEero pa3sBATHI
YeJIOBEYCCKOTO O0ILECTBa;

[IPy13  chopMuporasHoCTE
Gymymeii  opodecCHOHambPHOH — NEATEIHHOCTH

CHSIHANLHOCTAM (HU3NKO-TEXHAYSCKOro MPOQhUIIs.

MOTHUBAII NI K
o

OK 02. Hcnonezosare
COBpEMCHHEIC CPEJICTBA IIOHMCKA,
anaiMsa M HHTEPUIPETAruU
grdopMalu, U
undopManOEHEIe
TS RBITIOTHEHUS
npodeccHOHaIBHOH
JIeATENEHOCTH

TCXHOJOTHH
3anaq

JIP16 — scTermyeckoe OTHOLUCHHE K MHPY, BKIKOUas

JCTETHUKY  OBITa, HAYYHOr0 M TEeXHHYECKOTO
TBOPYECTBA, CHOpPTA, TpyZa M OOINECTREHHEBIX
OTHONIICHHH,

JIP24 — rotoBHOCTE K AXTHBHOH JACATENLHOCTH

TEXHONOTHYSCKOH M CONMANBHOH HANPaBiAeHHOCTH,
crocobHOCTR IUIAHHPOBaTh |
CaMOCTOSTENLHO BBEITIONHATE TaKyHO eI TEIbHOCTE,
JIP26 — rotoBHOCTD H ClIOCOOHOCTH X 00pa3oBaHUIO |
camo0BpazoBaHMIO HA HPOTAKEHUH BCEH XKHU3HHU,

MP8§ —  CIIocOOHOCTH i rOTOBHOCTD K
CaMOCTOSITSNBHOMY  TOHCKY  METOJNOB  pelleHHS
OPakTHYECKUX  3afad, [PUMEHCHHIO  pPasIMYHBIX
METO/IOB HO3HAHUS,

MP10 — dopMmupoBaHHE Hay4HOrO THIIA MBIIDICHUS,
BIIAJICHUC HAyUYHOH TEPMHHOJIOIMCH, KIIOYSBBIMHU
IOHATHSIMU B METOaMH,

MP21 — Brapers HaBBIKAMH UONYYCHHS HHPOpMAIdd

HHUNUWPOBATS,

11PGS yMeHHE yUUTHIBATh TPaHUIEL IPUMECHEHUSA
M3YYEHHBIX (U3MYECKMX MoJeneil: MaTepHalbHAs
TOYKa, HHeplUanbHas CHCTeMa OTCYETa, MICANbHBIH
ra3; MOJAENH CTPOSHHMS TIa30B, JXHUAKOCTEH M TBEPIBIX
TeJ, TOYSHHBIH 3NEKTPHYeCKHH 3apsai, SAepHas MOJEHb
aToMa, HYKJIOHHad MOJAEN, aToOMHOIO sjpa IIpH
pelmeHns HU3MIecKX 3a4a4;

[TP67 chopMupOBaHHOCTD YMEHHS pelHaTh
pacueTHble 3aja4d € SBHO 3a3JaHHOH (PHM3HUECKOMH
HCHONB3YSl  (PU3HYCCKHE  3aKOHBI M
OpPHHIMIBI;, Ha OCHOBE aHalu3a YCIOBHA 3a4auyH
BBIOUPATE (BH3RIECKYIO MOJIETIb, BHIIETIATE (PHIHUCCKHC
BENHYHHLI M GOPMYJibI, HEOOXOIUMBIE IS €€ PEUICHN,
IPOBOJUTE  pacuerbl U OUEHHBATh  PEallbHOCTH
TOJIYHEHHOTO duznyeckoi
peinarh Ka4eCTBEHHBIC 3471a4M, BBICTPauBast JIOTHIECKH
HENPOTHBOPCUHBYIO LEMOYKY PAacCyMICHUA € Onopoi
Ha H3YYCHHEIC 3aKOHB!, 3aKOHOMEPHOCTH M (PH3HYECCKHE

MOJEIIBIO,

3HAYCHAA BECJIHYHHEL,
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{3 WCTOYHHKOB PA3HBIX THIIOB, CaMOCTOSTE/IHHO
OCYIIECTRIATE ITOMCK, aHAlU3, CHCTEMATH3AIHI0 M
HHTEpIpeTanuio HHPOPMaIliH pPazMYHBIX BHIOB H
¢GopM IIpe/ICTaRICHH,

MP38 - OCYIIIECTBIATE
HO3HABATEIILHYIO IEATENbHOCTh, BESIBIATE MPOOIEMEI,
CTABUTE M (OpPMyJMpOBaTh COOCTBEHHEIC 33/1add B
KM3HEHHEIX

CaMOCTOATECIIBHO

ofpazoBaTeapHOH
CHTYaLHIX

ACATCHIBHOCTH H

ABJICHUS,

[1P6S chOopMHEPOBAHHOCTD coOcTBEHHOM
TIO3HIMM MO OTHOHICHHIO K ¢u3uyeckol mHpOpManuy,
moMydaeMO M3 pasHBIX  HCTOYHHKOB, YMEHHH

HCTONE30BaTh IUGPOBEIE TEXHONOTHH IS TIOHCKE,
CTPYKTYPHPOBAHHS, HHTEPIPETANUH U NpEHCTABICHHA
yueOHOM B HaydHO-NONYJIApHOH  HHOOpMALHY;
pasBUTHE YMEHWH KPHTHUCCKOrO aHaaH3a [0JydacMoil

undopMalum;

[Pyl chopMHpoOBaBBEOCTE NOHHMAHHS POJIH
bH3HKH B IKOHOMHYECKOIH, TEXHOJOTHYECKOIH,
cOHMaNRHOH H OJTHYeCKOM cdepax JesTenbHOCTH

YeNnoBeKa; poMH M MecTa (H3UKM B COBPEMEHHOH
Hay4Holi KapTHHE MHpa; pPOAM acTpOHOMHHM B
TPaxTHYECKOH AeATeIBHOCTH YENIOBeKa M IanbHeHmeM
Hay9HO-TEXHUUCCKOM Pa3sBUTHH;

[1Py6 chopMupoBaHHOCTE YMEHHH NPHMEHATH
OCHOBOIIONATAIONIHE aCTPOHOMUYECKHE
TEOPMH M 3aKOHBI JUIs aHanmM3a H  0oDbsICHeHHs
(DU3HYCCKAX TPONECCOB IPOUCXOIAIMX HA 3BE3HAX, B
B MCXIaNaKTHYeCKOH cpele;
9BOMIOIIHHE  3Be3] H

IIOHSTHI,

3BC3JHLIX CHCTICMaXx,

OBWXKeHus HeOeCHBIX  TelL,
Beenennoit;

[TPyl1 oBnajeHne pasnEdEbIMUE  criocobamMu
paboTter ¢ wHbOpMared (UIUIECKOrO COJNEPHAHUL C
HCIONB30BAHHEM  COBPEMEHHBIX  HMHQPOPMAIHOHIIBIX

TEXHOJOTU, pa3BUTHE YMEHHH KPHTHYECKOro aHaiu3a
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H OIIEHKH JOCTOBEPHOCTH DOJydaeMOoH HHGOpMAIHT

OK  03. [IInasupoBars #
pean3ORBIBATE cOOCTBEHHOE
npodeccHoHanBEHOE "
JTHYHOCTHOE pasBUTHE,
IpeANpHHEMATETHCKYIO
JESITENRHOCTD B
cihepe,
110

IpOeCcCHOHANBHON
HCIIOJB30BATH 3HAHUS
thHHAHCOBOH  IPAMOTHOCTH B
pa3inuHbIX KHU3HCHHLIX
CHTYalIX

JIP14 — ocosHamme NHYHOTO BKJIaJa B IOCTPOCHUE
YCTOHYKBOTO OyAYIOETO,
JIP16 — acrerndeckoe OTHOUICHHE K MHpPY, BKIIOUYas

3cTeTHKY  OBITa, HAYYHOrO0 ¥ TEXHHYECKOTO
TBOPYECTBE, CHOOpTa, 1Tpyda W  OOMIECTBEHHBIX
OTHOIICHNIH,

JIP24 — FOTOBHOCTL, K AKTUBHOH JCITEILHOCTH

TCXHOJOTHYECKOH W  CONHANLHOH HANpPaBIeHHOCTH,
CHOCOOHOCTE  WHHMIMHUPOBATH,  IUIAHHPOBATE W
CaMOCTOSTENIBHO BBINIONHSATE TAKYIO e TCIBHOCTD,
JIP25 -~ umrepec K pasimunbiM  cdepam
npodeccHOHaNbHOM NEeSATENBHOCTH, YMEHHE COBEPIIATH
BpIOOp  Oyaymedr  mpodeccun
pean30BLIBATE COOCTBEHHBIC XKU3HEHHAIC [LTAHEI,
JIP26 — roToBHOCTL H CIIOCOOHOCTH K 00pa3oBaHHIO |
caM000paz0BaHMIO HA HPOTIKCHHU BCEH XH3HH,

OCO3HaHHBII

MP1 - camocrostensHO — (opMynupoBath U
aKTyanu3gposatrh  IpodiemMy, paccMarpuBaTh €€
BCECTOPOHHE,

MP3 — omnpenenars uend JeSTCALHOCTH, 3aaBaTh

IapaMeTpsl M KPHTEPUH X AOCTIDKEHUS,
MP6 — pazpEBaTe KpeaTHBHOEC MEBIIUICHUAE [IPH
PEINEeHUH XHU3HEHHEIX ITpodiieM,

MP16 — ocylnecTBIsATH HENEHANPABICHHBIH [TOHCK
IepeHoca CpPeicTB U CI0co0OB  HEHCTBHS B
IpoeCCHOHATBHYIO CPeay,

[TP61 cdopmupoBaHHOCTE NPEACTABICHHHA O
pond ¥ Mecte QM3HKH H acTPOHOMHH B COBPEMEHHOH
Hay4yHOH KapTHHE MHpa, O cucTeMOoOpasyiomei poiu
(HU3UKH B PasBUTHH €CTECTBEHHLIX HAYK, TEXHHKH H
COBPEMENHBIX TEXHOJIOTHIH, O BKIAJE POCCHHCKHX H
3apyOEIKHBIX  YICHBIX-(QHM3MKOB B Pa3BUTHE HAYKH,
MOHKMaHHEe (H3EYeCKOH CyIMHOCTH  HaOIrOMaeMBIX
MaKpoM¥pa H  Meramupa;
IIPaKTHIECKOU

SBIEHMH

HOHUMaHHE
NESTEJIbHOCTH  YejIOBEKa W JlanbHEUINEM Hay4YHO-
TEXHUYECKOM ponu (busuku B
GopMHpOBaHHHM  Kpyrozopa W (YHKIMOHAIBHOH
I'PaMOTHOCTH YENOBEKa JUIA PCICHHA IIPaKTHYECKUX

MHKPOMUPA,
poim  acTpOHOMHUH B

PazBHTHH,

3afad;

[1P64 BrnaneHne 3aKOHOMCPHOCTSIMU, 32KOHAMH
H TEOpHsIME (3aKOH BceMHpHOro tsarotenus, I, II » III
3akoHbl HEIOTOHA, 3aKOH COXpPaHCHHS MEXAHHYECKOH
COXPAaHEHHS HMIYNhCa, IPHHIHI
CYNEPHO3HIHE  CHJ, [PHHUME  PAaBHONIPABHOCTH
AHEPUHAIBHBIX ~ CHCTEM  OTCYETa;
KHHETHYECKYIO TCOPHIO CTPOCHHUS BEIECTBA, [A30BBIC
32KOHBI, NECPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPAHEHHsI BJIEKTPHYECKOro 3apsnia, 3akoH KyrioHa,
zakoH OMa JuIs yyacTKa e, 3akoH OMa Jyis IOJIHOH
anekTpudeckoll nenw, zakon JDxoyns - JleHua, 3akoH
DJICKTPOMAHUTHOH  HMHIYKIHH, 38KOH COXPaHCHHs

JHEPIruK, 3aKOH

MOJICKYISPHO-
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MPI18 — yMers uHTErpHpOBaTL 3HAHU H3 Pa3HBIX
IIpeJIMETHRIX obnacTeid,
MP19 -~ BeiIBHIATE
OPMIMHAIBHBIE OAXOABI B PEIICHHUS,

MP37 - oCymIecTBIATL MO3UWTHBHOE CTPATerHuecKoe
OpOABIATE

HOBBIC HJACEH, OpcJiarars

LIOBE/ICHHE B DPa3lH4HBIX CHTYAIHIX,
TBOPYECTBO M BOOOpaXeHUe, OBITH HHHIHATHBHBIM,

MP38 - CaMOCTOSTENBHO OCYIIECTBIISITE
HO3HABATEALHYIO NEATCIBHOCTD, BEIABILTE POOICMEL,
CTABUTH W QOPMYIHPOBaTh COOCTBCHHBIC 33Ja4d B

00pazoBaTCIPHON  NEATEJIBHOCTH M JKH3HEHHLIX
CHTYaIIHIX,
MP46 — Bhoazgers HaBRIKAMHE — [O3HABATE/LHOM

pedekcHy Kak OCO3HAHWS COBEPLIACMEBIX ACUCTBUM K

JHEPTHM, 3aKOH MPSMOIMHENHOIO pacnpocTpaHeHus
CBETa, 3aKOH OTpa)KCHHs CBETa, 3aKOH IPEeIOMICHHA
CBETa; 3aKOH COXPAHCHHA BHEPIHH, 3aKOH COXPaHCHHS
HMITY71bCa, 3aKOH COXpaHEHHMA 3JIEKTPUYECKOTO 3apsia,
33KOH COXpaHEHHs MaccOBOTC YHCia, nmocTynatsl bopa,
3aKOH  DPaJHOaKTHBHOIO  pacrana);  yBEpeHHOE
KCIOJNb30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH Iipu
aHanm3e GNIMYECKNX ABIECHUH H MPOLECCOR

IIPyl cQopMHpPOBAaHHOCTE I[IOHHMAHHS POJIK
bu3uke B TEXHOJIOTHYECKOH,
COLIMANILHOH 1
YeNoBeKa; POJIM H MecTa (U3MKM B COBPEMEHHOH
Hay4yHOHl KapTHHE Mupa; pOIH AacCTpPOHOMHH B
DPaKTHIECKOH NeATeNbHOCTH HeNoBeKa H JanpHelmeM

SKOHOMHYECKOH,

ITHYECKOH cdepax JesTeNbHOCTH

MBICHIUMTENILHBIX ~ HOPOIECCOB, HX  Pe3YyIbTATOB U | HAYYHO-TEXHHUCCKOM Pa3BHTHH

OCHOBanMH
OK 04, O¢dextupro | JIP24 -~ roTOBHOCTP K aKTHBHOH /eATENBHOCTH {1P62 c(hOPMHPOBAHHOCTE yMEHH’
B3aMUMO/IEHCTBOBATH M paboTaTh B | TEXHONOTHYECKOH U CONMAaNbHON HAalpaBIeHHOCTH, | pacno3nasath (GH3HYeCKMe sBJICHMA (IPOIECCh) |
KOJIEKTUBE H KOMaHIe CITOCOOHOCTh  MHMIMHPOBATL,  [NAHHPOBATH U | OOBACHNATE WX HA OCHOBE H3YYEHHBIX 3aKOHOB:

CAMOCTOSTEIILHO BBIMOTHATH TAKYIO AESITEIBHOCTb,
JIP26 — roToBHOCTD M CIOCOBHOCTH K 00pa30oBaHIO U
camMo00pa30BaHHIO Ha NPOTSHKCHUN BCEH XKH3HH,

JIP34 — oco3HaHne UEHHOCTH HAYYHOH J€ATEILHOCTH,
FOTOBHOCTE OCYIIECTBISATh NIPOCKTHYIO ]
UCCIEIOBATENBCKYIO NeATENbHOCTE HHAUBHAYAIBHO H

B TPYIIIIE,

MP3 - oupenensTs NeNH JISSITENLHOCTH, 33JaBATH

paBHOMEPHOE M pPaBHOYCKOPEHHOE HPSIMOJIMHEHHOE
IOBIDKEHHe, CBOOOJHOC NaJeHHe Tell, [BHKEHHE IIO
OKPY)XHOCTH,  HHEpIHs,  B3aAMOJICHCTBHE  TeU,
KonebarebHOC  JBHKCHHE, PE30HAHC,  BOJIHOBOC
muddysus, OpoyHOBCKOE
CTpOCHHE JKHAKOCTEH M TBEPARIX TEl, H3IMCHCHHS
obbeMa Tel IpH HarpeBaHuu (OXJIAKICHHK), TCIUIOBOE
HCTIapeHHe, KOHACHcanusd, [IaBlcHUE,

JABHJKCHHC, JABHAKCHUC,

paBHOBECHE,
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HapaMeTpht B KPHTEPUH UX JOCTIKCHUS,
MP5 — BHOCHTE KOPPEKTHBL! B IESTCNHHOCTE,
OLCHHBATh  COOTBETCTBHE  pE3yNLTaTOB
OILICHHUBATh PHCKH ITOCIEACTBUI e TENLHOCTH,
MP6 — pa3BuBare KpeaTHBHOE MEIILICHHE IPH
peIneH Y KASHSHHBIX [IpodIeM,

MP12 — BLBIBAATE HNPHYMHHO-CICHCTBEHHBIC CBSI3U U
BBIBUTATh T[HIIOTE3y e

eI,

aKTyalu3upoBaTh 3akady,
pelicHUs, HaXOAUTh apryMEHTHI Ut HOKa3aTelbCTBA
CBOMX YTBEPKACHHH, 3aaraTh NapaMeTPhl H KPHTEPHA
pemeHus,

MP28 — Braners pazauuHbIMU CrrocobaMu OGHICHUS |
B3aUMOACHCTRIM,

MP30 — pa3BepHyTO M TOTHUYHO H3JAraTh CBOX) TOUKY
3PEHHS C HCIIONB30BAHAEM SI3LIKOBBIX CPEICTR,

MP31 — nmoHHMaTe ¥ HCIOJAR30BATH PEUMYHICCTRA
KOMAaH/JIHOH ¥ MHAMBHyaXbHOH paboThl,

MP33 — npuHEMAaTEH [IEId COBMECTHON JCATEIBHOCTH,
OPrafu30BBIBAT, U KOOPAMHUPOBATH NEUCTBHS MO €€
JIOCTHIKCHHIO! COCTABJIATE I1aH JIeHCTBHH,
pacrpefiessITh pOlH ¢ Y4eTOM MHEHMH YYacTHHKOB
00CY¥aTh Pe3yNbTATH COBMECTHOM padoThi,

MP36 — KoOpAMHHPOBAaTE M BBIIOAHATE pPadoTy B
YCIORMSAX peanBHOTO, BUPTYAIBHOTO 5}
KOMOWHUPOBAHHOTO B3aUMOJIEHCTBIA,

MP55 — npuHUMATL MOTHBBI M apryMEHTHI APYIHX

monei IIPH aHaIH3€ pe3yNLTaroB ACATCHLHOCTH,

KPHCTA/IM3AITHA, KMIICHHE, BIKHOCTh BO3/YyXa, CBA3E
cpenmelt KMHETHYECKOH SHEPTHH TEINIOBOTO JABIDKCHUS
MOJEKYNl ¢ abCOIOTHOH TeMmreparypol, IOBEIIICHHE
JIABJICHHS Ta3d IIPH €00 HaTPEeBaHHY B 3aKPHITOM COCYJIE,
MEXJly TnapaMeTpaMH COCTOSHHs rasa B
3NEKTpH3aUuA TeJ, B3auMOACHCTBuE
TOKOM,

CBS3E
H30IIpOHECcax;
3apsaAoB,  Harpepa€ue  NpOBOAHHEKA  C
B3aUMOJICHCTRHEE MArHUTOB, EKTPOMATHU THAS
HHAYKIHSI, JeHCTBHE MArHUTHOrO 1OJIS HA TIPOBOIHUK C
TOKOM M JIBIDKYIIHHCH 3apsii, OJIEKTPOMArHHTHBIS
KoaeOanns H BOJIHEL, pAMOIMHEHHOS
pacHpOCTPaHCHHUE CBETAa, OTPAXCHHE, MMPEIOMIICHHE,
nutepdepenusa, mudpakiys H NOJMpH3ANUS CBETA,

nucnepcus  cpeta;  (GorodnexTpuueckuii  3dexT,
CBeTOBOE JIaBJIEHHME, BO3HUKHOBEHHEC JIMHEHYATOTO
CIEeKTpa  aroMa  BOJOpOJla,  ©CTECTBCHHas M

HCKYCCTBEHHAs PaJIHOaKTHBHOCTE;

T1P54 BnajieHue 3aKOHOMEPHOCTAMH, 3aKOHAMH H
TeopusiME (3axkoH BCeemupHoro Tarorenms, 1, I m III
3akoHBl HERIOTOHA, 3aKOH COXPaHEHHS MEXaHHYECKOI

OHCPI'HH, 34aKOH COXPaHCHKHI HUMOYIbCa, IPHHEIUI
CYICPIIO3HIINU CHII, IPpUHITAN PaBHOIPaBHOCTH
UHCPHHANBHLIX CHCTCM OTCHULCTA, MOJICKYJIIPHO-

KHHETUYECKYIO TCOPUIO CTPOCHHS BEIIECTBA, a30BEIC
3aKOHBI, NEPBBIE 3aKOH  TCPMOJHHAMHKH, 3dKOH
COXPAHCHUST JNEKTPUHECKoro 3apsna, 3akor Kynona,
3akoH OMa JUTS y9acTKa HerH, 3aKoH Oma Jutsd ITONHOM
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MP56 — npusHaBarh CBOE TIPaBO H PARBO APYTHX
MOIeH Ha OMHOKH,

MP57 — paseusarb cnocoGHOCTE TOHHMATh MHP C
HO3HITHH JPYFOI0 YeIOoBCKa

anekrpugeckoil merm, zakon J{xoyna - JleHua, 3axoH
WIEKTPOMArHMTHOH  MHAYKIIHH, 3aKOH COXPaHEHHS
DHECPruM, 3aKOoH IPSIMOJHHEHHOIO paclpOCTPAHCHUS
CBETA, 3aKOH OTPaKECHHS CBETa, 3aKOH UPEIOMICHHSA
CBETA; 3aKOH COXPAHCHHS SHEPIHHM, 3aKOH COXPAHECHUA
HAMIIYIBCA, 3aKOH COXPaHEHHs ICKTPUUECKOTO 3apsiaa,
3aKOH COXPAaHEHHs MAcCOBOro 4HCIa, IOCTYNaThl bopa,
3aKOH  paJHOaKTHBHOIO  pacuaja); YBEPEHHOE
HCIIONB30BaHHE 3aKOHOB ¥ 3aKOHOMCPHOCTEH 1pu
aganu3e QU3NUECKUX SBICHUH A MPOIECCOB;

[IP66  mumagenme  OCHOBHBIMH  METONAMH
HAYYHOTO [IO3HAHHA, HCIONB3YeMbIMH B  Ou3pKe:
OPOBOJUTHG  IpsMBIE ¥ KOCBEHHBIC  H3MEpEHUS
(hU3HUIEeCKHX BENMYMH, BRIOHpas OHTHMANBHBIH CIIOCOO
H3MEpEHHUs W UCHOIB3YS U3BECTHBIE METORB! OLIEHKH
JOrperrHocTe uzMepeHui, NMpOBOAUTE HCCIEAOBaHUE
3aBHCHMOCTEH DHU3NUYECKHX BEJMYHH ¢ HCIIONb30BAHUCM
OPSIMBIX  M3MepeHwuif,  OOBSCHATE  IOJNYUEHHBIC
pe3yneTaThl, HCIIQUIB3Ys PU3MYSCKUE TEOPHH, 3aKOHGI U
HOHATHS, Y JeNarb BBIBOABL COOMONATL IpaBmuia
0e30macHOr0 Tpyza IpH HPOBEACHMH HCCISAOBAaHUN B
pamMkax  y4eOHOro  JKCHEpHMEHTA W Y4YeOHO-
HCCIICAOBATENbCKOH NEATENBHOCTH € MCIONb30BAHMEM
HEQPOBBIX H3MEPUTENBHBIX YCTPORCTB u
naboparoproro  obopyzroBanus; CcQOPMHPOBAHHOCTH
IIPCACTABICHMH © MeToJaXx MOJYYCHHS HAYYHBIX
aCTPOHOMUHYECKUX 3HAHMA;
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[IP610 oemamesue yMmenusmu padoTaTes B
TPYNHE ¢ BEITOJHCHUEM pasnEYHBIX COMHAIBHbIX
poneil, mmaHupoBath padOTy TIPYHIEL, PalMOHATHHO
pacmpeendarh  JISATENBHOCT: B HECTAHAAPTHBIX
CHTYAUMIX, afcKBATHO OIECHHMBATh BKJAJ KAMIOIO H3
YYaCTHHKOB TPYIIIBI B PEIICHHE paccMarpuBacMoi
OpoOIeMEL;

IIPy9 cdopMupoBalHOCTE YMEHHs pemarb
pacueTHBIE 331244 ¢ ABHO 3aJJaHHOH ¥ HEABHO 33JaHHOU
(brzHHeckoil MOACIBIO: Ha OCHOBAHUH aHANM3a YCJIOBUS
BLIOHpAaTh (bU3HYCCKHE — MOJEIH, OTBEYAOINHE
TpeboBaHusIM 3aAauyl, NPUMEHITH QOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥ IOCTYIATHl (U3MYECKUX TEOPHH IpH
HCIOIB30BAHMN MaTEeMATHYCCKHX METOJIOB pelieHUs
3a/a4, POBOJUTE PAcUuCThl Ha OCHOBAHHH HUMEIOMUXCS
JIaHHBIX, aHATH3UPOBATE PE3YILTAThl U KOPPCKTHPOBATE
METOABI PelieHHs ¢ YY4eTOM IMONYIEHHBIX PE3YIbTATOB;
pelars KayeCTBCHHEIS 33/1a9H4, tpedyromye
IPUMEHEHUS 3HAHMN U3 pasHbIX pa3/iclioB IHKOJIBHOIO
Kypca (GU3HKH, 4 TAKKS HHTETPAIUH 3HAHHY H3 JIpYTHX
IIPE/IMETOR €CTECTEBEHHOHAYYHOTO IMKJIA; BHICTPAHBATh
JIOTHYECKYIO IEMOYKY pACCYXACHHH ¢ OHNOpod Ha
H3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (u3mdeckue
SIBICHUI,

IIPyl12 oBnajgeHuwe oOprasM3alHOHHBIMH M
MO3HABATENLHEIMU  YMEHHIMH  CaMOCTOSTENbHOrO
OPHOOPETECHHA KOBBIX 3HAHHI B MPOIECCE BBITOJIHEHUS
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pabor,
[pyne ¢ BBIIOJTHEHHEM

IMPOEKTHBIX H  y4eOHO-HCCHNEeJ0BATENBCKHX
yMeHMsIMH  paboTark B
Pa3MYHBIX COLMANBHBIX POJICH, IUTAHApOBATH paboTy
TpYIIBL, PAlHOHAIBHO pACHpPCHCHNTh ACATENHHOCTh B
HECTaHAAPTHBIX CHTYalHsX, aJCKBATHO OLCHHBATH
BKJIaZ KOKAOIO M3 YYACTHHKOB TIPYNIBI B PEUICHHE

paccMarpuBaeMoil podIeMbi;

OK 05. OcymecTBISITh YCTHYIO H
MHCHMEHHYI0O KOMMYHUKAIHIO Ha

rOCYIapCTBEHHOM T3BIKE
Poccuiickoi Deaeparun c
YYETOM ocobenHocTel
COLMANBHOr0 M KYJBTYPHOTO
KOHTEKCTa

JIP8 — chopMHpOBAHHOCTE POCCHHCKOM IpaXKIaHCKOM
VACHTAYHOCTH, HATPHOTH3MA, YBAKEHHS K CBOEMY
Hapoiy, 4YYBCTRBA OTBETCTBEHHOCTH mepen PoauHOM,
ropaocTi 3a cBOil kpaif, cBoro PomuHy, CBOH fA3BIK U

KyJBTYpPY, IPONUIOE u Hacrosiee
MHOIOHAIMOHANILHOTO Hapoja Poccnn,

JIP33  —  COBEpIICHCTBOBaHHE  sA3BIKOBOH M
YATATCIABCKOM KyJIbTYPBI KaK CpezcTBa

B3aHMOACUCTBUS MECLY JIOAHLMH M NO3HAHKS MAPA,
MP28 — BnageTh pasAHUHBIME CIIOCOOaMH OOIHCHHS H
B3auMozeHcTBH,

MP30 — pa3sBepHYTO U JIOTHYHO H3JaraTh CBOIO TOYKY
3pEHHA C HCTIONB30BAHUEM S3BIKOBBIX CPEJICTB

[1P63
(UBHYCCKUME
XapaKTePHU3YIOIIMH
(cBsI3aHHBIMU c
B3aUMOJCHCTBUEM TEN, MEXAHHYCCKAMHE KONCOAHMSIMHU
CTPOCHHEM

BIIaJICHHC

HOHATHAMM "
prsugeckue

MEXaHHYECKUM

OCHOBOIIOIATAIONHMH
BENTHYMHAMH,
[POLECCHI
JBYOKCHIEM,

H  BOJIHAMH,
BEIIECTRA, TEINORBIMH MPOIECCAMH; SACKTPHUCCKUM H
BIEKTPHICCKIM TOKOM,
BOJIHAMH,

ATOMHO-MOJICKY IAPIBIM
MarHHTHBIM HHOJEAMIL,
SIICKTPOMArsHTHBIMHA KOJeOaHnIME H
OIITHYCCKHMU  ABJIICHUIMUY, KBAHTOBLIMH ABJICHHIMHA,
CTpOEHUEM aATOMHOFO Axpa,
pa,[(HOEIKTHBHOCTbIO); BIAACHHUC OCHOBOIIOJIAIAOIMIHMH
IMO3BOJIAXOITAMHA
Ha

d4TOMA H

ACTPOHOMHYECKUMHE  NOHATHSIMH,
XapaKTepU30BaTh  IPOLECCHl, MIPOUCXOHAAIIME
3BE3AX, B 3BE3NHBIX CHCTEMax, B MEXKTadaKTHUCCKOU
cpeae; ABMKeHHE HCOCCHBIX Tell, DBOJICIIHIO 3BE3N H
Bcenennoit;

P67 chbopmupoBaHHOCTB
pacueTHBIC 3afauyl ¢ SABHO 3ajaHHol (u3MHYECKOM
UCIONb3yA  (H3MYecKUe  3aKOHBI H

YMEHH  peiliaTh

MOJICIIBEO,
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NPUHIMIBL, Ha OCHOBE aHAIH32 YCNOBHS 3ajadu
BEIOVpaTh QUBUUSCKYIO MOJIENb, BEIIEINTH PUIMIECKHE
BENMYMHBI B GOPMYIIBL, HEOOXOMUMBIE JIJIs €€ PeIIeHU,
NPOBOJMTE  pacueThl M OUECHHBATH  PEaBHOCTH
IOJYYEHHOr0  3HadeHHHd  (U3MYECKON  BENHYMHEL
pelaTh KaueCTBEHHBIC 3a/1a4H, BBICTPAMBAS JIOTHYESCKH
HETIPOTHBOPEWHBYIO LEHOYKY PacCyXJIeHHH ¢ OIopoi
Ha H3YYCHHBIC 3AKOHBI, 3aKOHOMEPHOCTH H (PU3HUYECKHE
SIBIICHHUS,

IP610 oBnanenwe ymewmmsmu pabotarr B
TPYIIE ¢ BBIIOMHEHHEM pa3iMuUHBIX  COLUATBHBIX
poNeH, IaHrpoBaTh padoTy TIpPYNNBL, PALHOHAIBHO
pacupefenarh  JEATENbHOCTh B HECTaHAapTHBIX
CHUTYallHaX, afeKBaTHO OUEHHBATL BKIAK KaXKIOTO U3
YY4CTHUKOB TIPYHIBL B PEIIEHUE paccMaTpHBaeMoil
npobeMbi;

[IPy4 chopMupoBasHOCTE yMeHHsS OOBSCHATE
O0COOEHHOCTH  NpOTeKaHWs  (DU3MYECKHX  SBICHMI:
MEXaHIYCCKOE JABIDKCHHUE, TEIJIOBOE JBUIKEHHE YACTHIL
BEINCCTBA,  TEIUIOBOE  paBHOBecHe, OpOYHOBCKOE
IBuwxkenue, upQdysus, uUcHapeHne, KUICHHE U
KOHJIEHCAlMs,  IUIABICHHEG W KpUCTAJIM3alus,
HaNpaBleHHOCTE TEMIONEpeayr, SJCKTPU3aLUN Tell,
OKBUIIOTEHIHANBHOCTH  IOBEPXHOCTH  3apsKCHHOTO
1IPOBO/THHKA, ANEKTPOMArHATHON HUHIYKIHH,
CAMOHHIYKIIHH, 3aBHCHMOCTH CONPOTURICHHUS
[IONYTIPOBOAHUKOB "p-" U "n-THUTIOB" OT TEMIIEPATYpPHI,
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uHTepdepeHi  BONH,  AUQpaKIHH,
JTHCTISPCHH, BHYTPCHHETO  OTPAaKEHHU,
boroaddext, duzuueckue MPUHUAIL CHEKTPAIBHOTO
ananusa u paboTel nasepa, "anpda-" u "Oera-" pacnab
1ep, TaMMa-H3IYHeHHE Sep;

pesonarca,
IIOJEHOT'O

OK 07. CopelicTBoBats
COXPAHCHHIO OKpYy>KaromeH
Cpesbl, pecypcocOepeseHuIO,
IIPUMEHSTE 3HAHUS 00 H3MCHCHHH
KIUMATA, XPAHIATIET
OeperTTHBOTO TIPOU3BOJICTRA,
asbdexTHBHO  acHcTBOBATE B

YpE3BBIYARHBIX CUTyalMaX

JIP8 — copMupoBaHHOCTE pOCCHUCKOH TpakTaHCKOHA
HJACHTHYHOCTH, NATPHOTH3MA, YBAXKECHHMS K CBOEMY
Hapojy, 4yBCTBA OTBETCTBEHHOCTH lepej Ponaunoi,
TOpPAOCTH 3a CBOHl Kpaif, cBo PonrHy, cBOH A3BIK H
KyJlbTYDY, IIPOLILIOE 17} HacTodlee
MHOIMOHAHHCOHAJIIBHOTO HApOJid POCCI/H/I,

JIP16 — scretmdeckoe OTHOIHEHHE K MHPY, BKIIOYas

ACTETHKY  OBITa, HAay4YHOr0o H  TEXHHYECKOTO
TBOpYECTBA, CHOpPTa, TPyZa H  OOIIECTBEHHEBIX
OTHOUICHMH,

JIP30 — ymenume nporHO3MpOBaTH HeONArompUATHEIE
DKONOTHYECKHE — MOCNEACTBHA  MPCATPHHUMACMBIX

JICCTBHIM, IpeAOTBpAINaTh UX,

MP3 - omnpenensite HEMM ACATEIBHOCTH,
apaMeTpPhl # KPUTCPUH UX JOCTHXKEHHS,
MP6 -
PeIICHUH KUZHEHHBIX HPOOIIEeM,

MP13 — apanu3upoBarTh NOIYYCHOBIC B XOHE pellicHus
3a{a4H  PE3yJIBTATh,
JIOCTOBEPHOCTD, NPOTHO3UPOBATE H3MEHEHHE B HOBBIX

3aaBaTh

Pa3sBHBATL XPCaTHBHOC MBIIUICHHUE HpPH

KPpHTHYCCKH OIICHHUBATE HX

YCIOBHAX,
MP17 — ymeTs 1nepeHOCHTh 3HAHMSA B 1T03HABATCIIBHYIO

IIP61  cdopMuEpoBasHOCTS INPEACTARICHHUH O
pomH ¥ MecTe (PHBHKH ¥ ACTPOHOMMHM B COBPEMEHHOM
HAY9HOH KapTHHE MUPA, O CHCTEMOOOpa3zyromed poyn
(bU3UKH B pPazBUTHH CCTECTBEHHBIX HAYK, TEXHMKU H
COBPEMEHHBEIX TEXHOJNOIrMA, O BKIANE POCCHHCKUX H
3apyOCIKHBIX  YUCHBIXK-QH3UKOB B Ppa3sBUTHE HAYKH;
TOHUMAHHUC (HIAYCCKONR CYHIHOCTH HabJro/aeMbixX
MHKpOMHpa, MakpoMupa
pOIH  aCTPOHOMMY B
JICSITENIbHOCTH  HeJOBEKa MW JIANbHEHINEM HAy4HO-
TEXHHYECKOM pa3BHTHH, poyH huzau B
(GOopMHpOBaHHH  Kpyrozopa H  (QyHKUHOHANBHOM
TPAMOTHOCTH YENOBEKA JUIS DPEINEHHA IIPAKTHYCCKHX

ABJIEHUNA M Meramupa;

NOHHMaHHE MPakTHYECKON

3aJ1a4;

ITP64 BrafeHye 3aKOHOMEPHOCTSIMH, 3aKOHAMH 1
TeopusaME (3akoH BcemupHoro Tarotenms, I, II u III
3akoHBl HpoTOHA, 3aKOH COXPAaHCHHS MEXaHHYEeCKOH

SHEpPruy, 3aK0f COoXpancHud HMIIYNbCd, [IPHHIAIL
CYIICPHO3UIEHH CHII, TIPHAHITAIT PaBHOIIPABHOCTH
HHEPIHAIBHBIX CHCTEM OTCcHCTa, MOJICKY JIAPHO~

KHHCTHYCCKYK) TCOPHIO CTPOCHUA BCIICCTBA, ra30BhIC

3aKO0OHEL, HGpBI:Iﬁ 3aKOH TCPMOJIHHAMWKH, 34KOH
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H NPAKTHYCCKYIO 00JIACTH KH3HCACATCILHOCTH,

MP18 — yMeTer HHTerpupoBaTh 3HAHUS U3 PA3HBIX
HIpeIMETHBIX o0nacTei,

MP38 - CAMOCTOATENILHO OCYUIECTRIATh
HO3HARATENBHYIO ACSTEIBHOCTE, BEUSIBIATE IIPOGIEMEL,
CTABUTE M (QOPMYJNHPOBATE COOCTBCHHBIE 33JIa9H B
00pa3oRaTENbHON  JCATENBHOCTH W JKH3HCHHBIX
CHTYaIUsX

COXpaHCHHS 3MEKTPUUCCKOTe 2apsfa, 2akoH KynoHa,
szaxkon Oma jUrg ydacTka IEenH, 3akod Oma Jud MOdHON
BACKTpUYECKO menu, 3axon J[xoynsa - Jlenua, 3akoH
ANCKTPOMArHHTHON  HHIYKIMH, 3aKOH COXPAHCHUS
SHEPruy, 3aKOH MPSIMOIMHEHHOr0 paclpoCTpaHEHS
CBETA, 3aKOH OTpa)KeHHsI CBETA, 3aKOH IPENOMIICHUS
CBETa; 3aKOH COXpAHCHUSA DHEPrHH, 3aKOH COXPAHCHUS
HMITY/IbCA, 3aKOH COXPaHEHMS ECKTPUICCKOTO 3apsiia,
3aKOH COXPAHEHHWs MacCOBOIO 4Hcla, MOocTyIaTel bopa,
3aK0H  PAJAHOAKTHBHOIO  pacrnana); YBEPEHHOE
WCITONB30BAHME 3aKOHOB ¥ 3aKOHOMEPHOCTEH Xipu
anamse PU3HUCCKUX SBICHUH I NPOIECCOB;

[1P65 yMenue yYUTEIBATE TPANULLI IPUMEHEHHA
U3Y4eHHLIX  (GU3HYeCKHMX MOJeNeH: MarepuanbHas
TOYKA, MHEpUHadbHAas CHCTEMa OTCYeTa, HACANBHBIA
ras; MOJIENHM CTPOCHHS Ta30B, XUAKOCTEH W TBEpIBIX
TeN, TOYCUHEIH 3MEKTPHUECKui 3apsy, aAepHast MOJEIb
atoma, HYKIOHHAS MOJENh aTOMHOIO siapa OpH
pereHuy GU3RYeCcKHuX 3a71a4;

ITP68 copMUpORaHHOCTE YMEHHMS HPHUMEHSITH
IIOJ[yUYeHHbIE 3HAHHA AN OOLACHEHUA  YCIOBHM
IIpoTeKaHus (PU3MYCCKUX SBJICHHH B Tpupoie U AlA
IPHHATHS NPaKTUYECKHX pelICHHH B IIOBCEIHEBHOH
wu3zH s obecnewenust  OE30IAaCHOCTH  IIpH
ofbpamteHuH ¢ OBITOBBIMA TPHOOPAMHU B TEXHUYCCKHMU
yCTpOliCTBAMH, COXPAHEHHS 37I0POBBS B COOJIOACHHS
HOPM DKOJIOPMYECKOIO IIOBEACHHMA B OKpYXKamomek
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cpejie; TIOHMMaHWe HEOOXOAMMOCTH  IIPHUMCEHESHHUS
JOCTHIKCHUH (puznxn 171 TEXHONOr Ui JUIs
PaIOHATEHOTO [IPHPOIONOIE30BAHM;

HPy2 copMuEpoBaHHOCTH CUCTEMBl 3HAHUE O
(bH3HIeCKHX 3aKOHOMEPHOCTX, 3aKOHAX, TEOpHIX,
JEHCTRYIOMHUX HA YPOBHAX MHKpOMHpA, MaKpoMHpa U
MeraMapa, IpEACTaBICHHH © BCeoOINEM XapaxTepe
(UZEIECKUX 3AKOHOB, IMPEACTABICHUHA O CIPYKTYpe
MOCTpoeHU (PU3UYECKOH TCOPHH, HUTO IIO3BOJIUT
0CO3HATE  pPOJIb  (QYHJAAMCHTANBHAIX  3dKOHOB H
HPUHIAIIOB B COBPEMEHHBIX  HPEJCTABICHUSNX O
NPAPOJE, TOHATH TPAHHUIE! NPAMECHAMOCTH TEOPHH,
BO3MOXXHOCTH WX  NPUMEHEHHsI JUIs  OIIHCaHH:A
€CTCCTBCHHOHAYTHBIX SIBJICHUI U MPOIIECCOB;

[1Py10 chopMHPOBAHHOCTE YMCHHM
aHATM3UPORATH M OICHHUBAThH NOCICACTBUSL ORITOBOR U
[IPOU3BOACTBEHHOM AEATENBLHOCTH YEIIOBEKA, CBA3AHHOMI
c dbuznuecKuMH ApoLeccamu, C TTO3HIIHH
OKOJIOTHYECKOH  0e30mMacHOCTH; IpeACTaBieHUi o
pallMOHANBFHOM  TPUPOAOMONB3OBaHMM, a  TaKKe
pazyMHOM MCIONB30BAHWM AOCTHXKGHHIT Haykm #

TK 2.1 Bririste u
JIHArHOCTHPOBAThL HEHCPABHOCTH
A TOBPEKJICHHA  YCTPOHCTR
HH)POXOMMYHHUKATIMOHHBIX

CHCTEM, B TOM qHCHE

JIP23 — roroBHOCTH K TpYy/AY, OCO3HaHWE HEHHOCTH
MacTepCTRA, TPYAOTOOHE,

JIP24 — TrOTOBHOCT K AKTHBHOM JICSTENLHOCTH
TEXHONOTHYECKOH W CONMAllbHOM HAOpaBIEHHOCTH,

TEXHOJIOIHH JUIs HanbHeEHIIero pa3BATHS
YeJIoBeYecKoro obectsa;

1P63 BJIajeHUC OCHOBOIIONATAIOMHMH
(DU3HYCCKHME HOHATHAMA H BETHIMHAME,
XAPaKTEPUIYIONAMHA {dusnueckue IIPOIECCHI
(CRsI3aHLIMU c MEXAHNYCCKUM JBHKCHHEM,
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TFEPCOHATBHEIX b pOBEIX
yCTPOUCTB U OUCHON TEXHHKH,

CHOCOOHOCTh  HHHIHHPOBATH,  LHAHHPOBAT: M
CaMOCTOSTENHHO BRITONHATD TAKYIO JICATEIHLHOCTD,

JIP2S — wmHTEpec K pazuMHLIM  cdepam
poeCCHOHANIBHON JIESTENBHOCTH, YMCHHE COBEPIUATh
oco3HaHHBIH  BeIOOp  Oynyme#i  mpodeccuw  u
PeaIM30BKBATH COOCTBEHHBIC XKH3HCHUBIC TIIAHE],

JIP34 — oco3HanMe IICHHOCTH HAYMHOH ACATCILHOCTH,

TOTOBHOCTH OCYILICCTBIIATH IPOCKTHYIO H
ACCIETOBATENBCKYIO ACATENBHOCTh MHAMBHAYAIBHO H
B IpyHIe,

MP3 — ompenenars nemd ACATCILHOCTH, 33/1aBaTh
IapaMeTpPhbl ¥ KPUTEPHUH UX JAOCTHIKCHUS,

MP8 - CIOCOOHOCTE H FOTOBHOCTE K
CAMOCTOSITENBHOMY  IIOMCKY  METOJOB  pElICHHS
OpaKTUYCCKHX  3a/1ad, npnmeHeﬁHm pa3mYHBIX
METOIOB TTO3HAHHNS,

MP16 — ocymiecTBnsiTe IHeJIeHANPABICHHBI TTOUCK
IepeHoca CpeJiICTBE H  cHocoGOoB  JIeHCTBHA B
npodeccHOBANLHYIO Cpeay,

MP36 — xoopauHHpOBAaTH W BBRIIONHATH padoTy B
YCIOBHIX PEANBLHOTO, BHPTYaNBHOTO H
KOMOMHHMPOBaHHOIO B3aUMOACHCTBHA,

MP37 - ocymecTBIITh MO3UTHBHOE CTPATETHYCCKOS
TIOBCICHHE B Pa3iMYHBEIX CHTYal{MAX, TPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITHATHRHEIM,
MP39 — caMocCTOATENBLHO COCTaBAATH IUIAH PEUICHES
HpobneMsl ¢ YYETOM  MMCIOHIMXCA  PeCypcos,

B33HMOﬂ€ﬁCTBH®M TeN, MCXaHHYCCKHUMHA KOHCG&HHHMH
M BONHAMM;, ATOMHO-MOJIEKYJSPHLIM  CTPOCHHEM
BEINECTRA, TEIUIOBBIMU IIPOIECCAMH; INMEKTPHICCKUM H
MarHHTHAIM MOJISIMHE, IACKTPUIECKUM TOKOM,
INEKTPOMATHATHEIMH  KoJIeOaHHSIMH H  BOJHAMH;
ONTHYCCKUMH ABICHUSMH; KBAHTOBLIMH SBJICHHAMH,
CTPOCHHUEM aroMa H 4TOMHOTO ampa,
PaIHMOaKTUBHOCTEIO); BIAZCHHE OCHOBOIIOJATAIOINUMHI
ACTPOHOMPYCCKUMHI  HOHNTHAMH,  [O3BOJISIOMEMH
XapakTepU30BaTh  IPOLCCCHI,  NPOUCXOAMINTNE  Ha
3BE3[aX, B 3BC3AHBIX CHCTEMAX, B MCKIaTaKTHYCCKOM
cpene; ABHXKCHHC HEOCCHBIX TCN, DBOJIKOIMIO 3BE3X H
Bceenennoii;

[IP66  Bnagesme  OCHOBHBIMH — METONAMH
HAYUHOTO JIO3HAHMS, MCHONB3YEMBIMM B  (u3MKe:
OPOBOJUTE  HPAMBIE H KOCBEHHBIE  H3MEpeHusd
(hU3HHEECKUX BeJIMYHH, BRIOHpas ONTUMAaNeHbA crnocod
M3MEPEHUS M MCIONL3YS HW3BECTHHIE METOIbI OHEHKH
HOrPEHIHOCTEH M3MEpEeHHH, HPOBOJWTL HCCIEIOBAHHE
3aBUCHMOCTEH (PUIMUSCKUX BEMIHH C HCIIOJIE30BAHHEM
NPAMBIX U3MEPCHHIH, OOBACHATE MOJNYYCHHBIE
Pe3YABTATHI, HCHONB3YS GU3HUYCCKHE TCOPHH, 3aKOHBI U
OOHSTHS, M JeNaTh BBLIBOABL, COOMIOAATH IIpaBHIIA
6e30macHOro Tpyzna IIpH IPOBEACHMM KCCICHOBaHUI B
pamkax  y4ebHOro - oxcmepuMmenta u y4deOHO-
HCCHEIOBATCNHLCKON JCATENLHOCTH € HCIONL30BAHHCM
nudpoBHIX H3MEPUTEIBLHBIX yerpolicTs U
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COOCTBEHILIX BO3MOIKHOCTEH M MPEIIOYTEHHEI

naboparopHoro oGopynoranus; copMupoBaHHOCTE
IPCACTARICHME © METOJIaX DONYYCHHs HAYYHBIX
ACTPOHOMHYCCKUX 3HAHHH;

TK 2.2, YcrpansaTe
HEHCHPABHOCTH H HOBPEXKACHHS
YCTPOUCTB
NHMOKOMMYHUKALMOHHBIX
CHCTEM, B TOM yucHe
IIEPCOHANLHEBIX U POBBIX
YCTPOHCTB ¥ OPUCHOH TCXHHKH.

JIP23 — roTOBHOCTH K TPYZY, OCO3HAHHE IEHHOCTH
MacTepcTBa, TpyAoInooHe,

JIP24 — rOTOBHOCTH K &KTHRHOW JESTENBHOCTH
TEXHOAOTHYECKOH W COIHAJILHOH HAINpPaBICHHOCTH,
CIIOCOOHOCTE ~ MHHIMHUPOBATH,  IUIAHHPOBATH  H
CAMOCTOSTENBHO BRITONIHATE TAKYIO AEATeNHOCTD,
JIP26 ~ roToBHOCTH W CHOCOOHOCTH K OOPAa30BaHUIO U
caMo00pa30BaHNIO HA NPOTSHKEHMH BCeH KI3HH,

MP1 -  camocrostembo  QopmynmpoBath  H
aKTyaM3HpoBaTs  npolsieMy, paccMarpuBaTh — ee
BCECTOPOHHE,

MP2 - ycramapnuBarh CYIECTBEHHBIH UPH3IHZK WIH
OCHOBAHWS il CPaBHCHMA, KilaCcCH)HKAIHH H
00001 HHS,

MP4 — BEIBIATH 3aKOHOMEPHOCTH ¥ NPOTHBOPCUHS B
paccMaTpHUBACMBIX SBJICHYSX,

MP5 — BHOCHTE KOPPEKTHBBI B JICHTEIBHOCTS,
OLIEHUBATL  COOTBETCTBHE  PE3YJABTATOR  HENAM,
OLEHHMBATH PHCKH MOCHE/ICTBUAN AESTENLHOCTH,

MP§ —  cnocofHOCTh u FOTOBHOCTE K
CaMOCTONTEIBHOMY  IOHCKY  METOJIOB  pemicHHS
OPaKTUYECKMX  3a4a4, TPUMEHEHHIO  PasIHYyHbIX
METOJIOB TIO3HAHUS,

MPI10 — dopMupoBanue HAYIHOrO THIA MBIILICHES,

ITP63 BIIAJCHHE OCHOBOITONAr aXOIIHMK
{(PUBHIECKUMA MOHSTHIME H BEJIMYHHAMH,
XapaKTePH3YIOIUMHI duzugeckue MPOLECCHI
(CBAZAHHBIMH c MEXaHHYeCKHM JIBHKCHHEM,

B3aHMOJICHCTBUEM TeJl, MEXaHHUYCCKUMHU KoneOaHusIMu
H  BOJIHAMH; aTOMHO-MOJICKYJSPHBIM  CTPOCHHEM
BEIICCTBA, TEIUIOBLIMH IIPOLIECCAMH; DIMECKTPHUCCKUM H
MArHHTHBIM  ITOJISIMH, SNCKTPUYCCKHM  TOKOM,
ONCKTPOMATHUTHHIMH ~ KOJICOAHWSME ¥ BOTHAMHU;
ONTHYECKUMH SABJICHUAMHE; KBAaHTOBBLIMH SIBJICHUSIMH,
CTPOCHUEM aroma U aTOMHOT'O anpa,
PAIMOaKTUBHOCTEIO); BIAJIEHUE OCHOBOIIOJArAFOUIMMH
ACTPOHOMHYECKMMM  IIOHATHAMM,  HO3BOJSEOINUMH
X4PAKTEPHA30BATL  IIPOOECCHI,  NPOMCXONMIIHE  Ha
3BE371aX, B 3BE3JHBIX CHCTEMaX, B MEXTaaKTHYSCKOi
cpesie; JIBYKCHHE HEOCCHBIX TeN, HBOJIIOIHIO 3BE3)I U
Bcenernoit;

[IP64 BageHue 3aKOHOMEPHOCTIMH, 3aKOHAMH
TeopusIMH (3aKoH BcemupHoro Tarotenus, [, II u III
3akoHBI HBIOTOHA, 3aKOH coXpaHCHMS MEXaHH4ECKOH
OHEPruy, 3aKOH COXPAHEHHS HMILYJI5Ca, IIPHHIIAL
CYNCpNO3ULIMK  CHUJ, [PHHIOUI  PaBHOUPABHOCTH
HHCPOUANBHBIX ~ CHCTEM  OTCYETa;  MONEKYJSIpHO-
KHHETHYCCKYIO TEOPHIO CTPOCHHS BCILECTBA, 'a30BBIC
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BJIAJICHHE HAygHOH TePMUHOJOTHEH, KIIOYEBLIMH
DOHSTHIMH H METO/IaMH,

MP12 — BBISIBASTH NPUYHMHHO-CIIECACTBEHHBIE CBA3H U
aKTyaIM3upoOBaTh 3ajady, BBJIBUTATh TUIOTE3Y €€
pelICHHS, HAaXOOHTh APIyMEHTH st JOKA3aTelbCTRa
CBOHX YTBEPXKICHHM, 3a/{aBaTh IapaMeTPEl U KpUTepuu
peHieHus,

MP13 — ananu3upoBaTh MOLYYCHHEIC B XOIE PEHICHUS
3aiaqd  pe3yNhTAaThl, KPUTHYECKH OLCHMBATH HX
JOCTOBEPHOCTS, MPOTHO3NPOBATH U3MEHEHUES B HOBBIX
YCIIOBHSX,

MP15 — pa3palateiBaTh IUIaH peuICHHS npobIeMEl ¢

YUYeTOM  aHanu3a HMMEIOUMXCH MATepPHANBHBIX U
HeMaTePUAILHBIX PECypCOB,
MP19 — BeIBHIaTh HOBBIE HACH, MNOpeR/ararh

OPUrHHAIBHBIE HOAXO0/bI K PENICHHUS,
MP39 — caMOCTOATENBHO COCTaBIATH IUIAH peIleHHS
mpobiieMBl € YYCTOM pecypcos,
cOOCTBEHHBIX BO3MOXKHOCTEH U NpeAnoYTeHU#

HMEIOLIUXCS

3aKOHBI, IEPBHIH TEPMOJIMHAMHKY;  3aKOH
COXpaHeHus 3ASKTPUUECKoro 3apsania, 3akoH Kymoua,
3akon OMa s yyacTka ren, 3akoH Oma Juis moJTHOi
3leKTpudeckod nenu, 3akoH JDxoyns - Jlenua, 3akoH
3NICKTPOMArHMTHOM HMHIYKIIHH, 3aKOH COXpaHCHUS
JHEPTuH, 3aKOH HPAMONMHEHHOTO pacnpOCTpaHeHHS
CBETa, 3aKOH OTPaKEHHs CBETA, 3aKOH MPETOMIICHHS
CBETa; 33KOH COXPAHECHHUI YHEPTUM, 3aKOH COXPAHCHUA
UMITYJIbCa, 3aKOH COXPAHEHUs 3NEeKTPUIECKOro 3aps/ia,
3aKOH COXpaHCHHs MAacCOBOTO 4MCNa, mocTyiatsl bopa,
3aKOH  paJHOAKTHBHOLO  paclaza);  YBEPEHHOE
HCIONB30BAaHUE 3aKOHOB M 3aKOHOMepHOCTEeH npH
aHanuse GU3HIEeCKHX SBJICHUH U NIPOLIECCOB;

3aK0oH

[IPO6  sBHageHye  OCHOBHBIMHM  METOaMU
HAYYHOTO TIO3HAHHUA, HCIOAE3YEMBIMH B  (H3HKe:
UPOBORMUTL  HPSMBIE W KOCBCHHBIE  H3MEPCHHS

(pU3MYECKUX BEIUHHH, BBIOHpas ONTHMANBHBIA criocod
H3MEPEHMSI H UCIIONb3ys HU3BECTHBIE METOABl OHEHKH
IIOTPEHIHOCTeH H3MEPCHHH, IPOBOJUTH HCCHEAORAHHE
3aBHCHUMOCTEH PH3MUECKUX BENMYMH C HCIONB30BaHMEM
OpsAMBIX ~ U3MepeHuH,  oOLACHATE — HOJYyUCHHBIE
Pe3yNbTaThl, HCIONB3YS (PH3HYCCKHAE TEOPHH, 3aKOHEl H
HNOHSATAS, W JENaTh BBIBOABI, COONIONATH IIpaBUIa
Oe3onacHOro TpyJa IpH NPOBESJICHHH HCCICAOBAHUH B
paMKax  y4eOHoro yuehHO-
HCCIIeOBATENBCKOH JESITENBHOCTH € HCITONB30BaHHEM
U POBHIX

DKCHEPHMEHTa |

H3MEPUTENbHEIX YCTPOMCTB H
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naboparopuaoro obopyxnoBarus; cHOPMHPOBAHHOCTH
IOPEACTaBICHUN O METOJAax I[IOJMYyYCHHS HAYIHBIX
ACTPOHOMHYECKHMX 3HAHMIA;

I1P67 chopMupoBaHHOCTE YMCHHS peIIaTh
pacyeTHRIE 3a7aYH C SBHO 3aJaHHOK (u3HUIecKoH
MOJIC/IBIO,  HCHONb3ys  (PM3WYECKHE  3aKOHBL |
OpPUHIMIIBL, Ha OCHOBE aHAIM3a YCHOBUS 3afauM
BEIOHpPATL QPUIHYCCKYIO MOAEIH, BELIENITh (YU3AHECKHE
BeNUYUHB! 1 GopMyHbl, HEOOXOUMBIE JIJIS €€ PENICHUS,
IPOBONHTEL  PAcueTsi M ONCHHBATE  PEAIBLHOCTH
OOJYYCHHOr0  3HA4YCHWHA  (PU3UYECKOH  BEIMYHUHBI;
pemarh KauyecTBEHHbIC 33JIa4k, BHICTPAHBAs JIOTHYECKH
HETIPOTHBOPEUUBYIO UCHOYKY PACCYMICHHH C ONOpOi
Ha U3YUCHHEIC 3aKOHBI, 3aKOHOMEPHOCTH B (PU3HYCCKUE
SIBJICHMST,;

ITP68 chopMuUpPOBAHHOCTE YMEHHS TPUMEHATL
[ONYYEHHBIE 3HaHMS U1 OOBICHEHHA  YCIOBUU
OpOTEKaHus (H3WYCCKHX SABNCHUH B IPHUPOJE M IS
DPHHSTHS UPAKTUYECKUX PEUICHHH B IIOBCEOHEBHOM
XU3HM At oOecredeHus — Oe3omacHOCTH — OpH
obpaieHu# ¢ OBITOBBIMH IIPHOOPAMH U TEXHUYCCKHUMU
YCTPOHCTBAMH, COXpPaHeHUus 3ZOPOBBA U COOIONCHUS
HOPM  DKOJIOIHYECKOIO MOBEHCHHS B OKpyXalomei
cpeie; NOHUMaHue  HeOOXOJUMOCTH  UPHMEHEHUs
JOCTHOKEHUH duzku u TEXHOJIOIMH st
PALHOHAIBHOTO NPHPOJIOTIOIB30BAHM;

[TPy2 chopMHPOBABHOCTS CHCTEMBI 3HAHUN O

29




(UBHICCKHX  3aKOHOMCPHOCTAX, 38KOHAX, TECOPHSIX,
JAEACTBYIOUIMX HAa YPOBHJIX MHKPOMHMpa, MakpoMupa
Merammpa, HOpeAcTaBjieHdil o BceoOmeM Xapakrepe
(HU3MYECKHX 3aKOHOB; MPEJCTABICHHHA O CTPYKType
HOCTpoeHHs  QU3UISCKOH TEOpHH, UTO IO3BOJAT
0CO3HaTh  pONEG  (YHAAMEHTAJBHEIX  3aKOHOB M
IPHHIMIOB B COBPEMEHHBIX IPEACTABICHHAX O
OPUPOJIS, HOHATH TPAHMEBI HPHMEHHUMOCTH TEOPUi,
BO3MOXKHOCTH  UX INpPUMEHEHHA U1  OIHCAHHIA
€CTECTBCHHOHAYYHEIX SBICHUH H IIPOIIECCOB;

[1Py5 cdopMupoBaHHOCTE yMeHHI NPUMEHSTH
3aKOHBI  KJaCCHYECKOH MEXaHWKH, MOJEKYJLIpHOH
OM3BEKE W TEPMOJMHAMHKH,  3JICKTPOJUMHAMMKH,
KBAaHTOBOM PH3UKH A7 aHA3a M OOBACHEHUS ABJICHHI
MHKPOMHDA, MAKpOMHpa H MeraMupa, pasjiu4arb
ycnosus  (TpaHunsl,  obnacTH)  IPAMEHHMOCTH
(PUIMYECKHX 3aKOHOB, HNOHHMATh BCeoONMH Xapakrep
(OYHIAMEHTAILHBIX  3aKOHOB  (3aKOH  COXPaHCHHSs
MEXAHUUECKON HHEPrUM, 3aKOH COXPAHEHMsI UMITYJIbCa,
3a8KOH  BCEMHPHOI'O  TAIOTEHHdA, IIEPBBIH  3aKOH
TEPMONUHAMHUKH, 3aKOH COXpaHeHus 3IIEKTPUYECKOro
3apsifia, 3aKOH COXPaHCHHS YHEPriu) U OrPaHUYCHHOCTh
UCIONB30BAHKA YACTHBIX 3aKOHOB; aHAIHU3UPOBATH
¢Gu3MYeCKUE  MpoLecchl,  HCNONL3YS  OCHOBHBIC

IONIOKCHIA, 3aKOHbI 4| 3aKOHOMCPHOCTHU
OTHOCHTCIIEHOCTE MCXaHHYCCKOI'O ABHIKCHM, Cl)OpMy.]'IBI
KMHCMaTHKH PaBHOYCKOPCHHOI'C JABHXKCHHA,
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npeoOpasopanua  lammmes  [nd ckopocTd M
HepeMenieHus, TP 3akoHa HploToHa, OpuHOHAD
OTHOCHTENBHOCTH [ anmwies, 3aKoH  BCEMHPHOIO
TALOTCHHUS, 33KOHBl  COXPaHEeHUs  MMIYyIsCa U
MEXAHHYECKOH JHeprud, cBs3b paboTel  CHIBI €
H3MCHEHHEM  MEXAHWYECKOH  JHEPrHM,  YCIOBHSI
PaBHOBECHs.  TBEPJAOro  Teya;  CBI3b  JIABICHHS
HICANBHOTO rasa co cpeAned KHHeTHHUecKoH sHepruei
TEIUJIOBOIO ABYKSHHA M KOHIICHTpaUHcit ero MOJeKyil,
CBI3p  TEMIEparypsl  BemecTsa co  cpeadeif
KHHETHYECKON JHEPrHe# €ro YacTHll, CBA3bL JaBJICHUS
HJCANHHOTO ra3a ¢ KOHHCHTPALHMeH MONEKYN H €ro
TeMneparypoii, ypapeenue Menaeneena-Knanelipona,
HEPBBIH  338KOH TEPMOJUHAMHKM, 3aKOH COXPaHECHUSA
JHEPIrHH B TEILUIOBBIX HpOIleccax; 3aKOH COXPaHCHHS
JNCKTPHYECKOTO 3apszaa, 3aKOH Kynona,
HOTEHIHATEHOCTH MEKTPOCTATAYECKOTO OJI4,
IIPUHUHIT CYIEPIO3NIHH IMSKTPHYSCKAX TIOJIeH, 3aKoHa
Kynona; 3akoust Oma mis ydactka Iend © Jyis
3aMKHYTOH 9INMEKTpu4eckod nenw, 3akoH Jkoyis-
Jlenna, 3aKOH SNEKTPOMArHUTHOH HUHAYKUMH, [PABHIO
Jenna, HOCTYJIATH CIICI{HANBHOH TEOpUHU
OTHOCHTENBHOCTH JHHIITelHa, ypaBHeHHe JiHMITeHHa
Juts poroaddexra, nepssiii ¥ BTOpoil nocrynarsl bopa,
OpUHUMI  HeompeneneuHocty [eiizenbepra, 3axon
COXpaHeHnsl 3apala, MacCcOBOIO YMCNIA M OHEPTHH B
SJEPHBIX PEaxivax, 3aK0H paJH0aKTHBHOrO pacnaza;
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ITPy7 cpopMupORaHHOCTE YMCHEE HCCIENOBATH
H aHATM3UPOBATH pazHooOpazHble (U3WIECKHE ABICHUNA
® cBoifcrea OGBHEKTOB, IPOBOJIMTL CAMOCTOATENILHLIC
HCCICIOBAHUA B PEalbHBIX H MabopaTopHBIX YCIIOBHIX,
YHTATH U AHATH3HPOBATL XAPAKTEPUCTHKH MpUOOPOB U
yeTpodcTB, OOBACHITE HPHHIHIIBE UX paboThl;

MPy9 cdopmupoBaHHOCTH YMEHHS pPEIIATH
pacueTHhIe 337@4H C SBHO 38JaHHOH H HESIBHO 33JaHHOH
(U3BHEeCKOH MOJEIIBIO: HA OCHOBAHUU aBAIHM3a YCIOBUS
BRIOMpaTh  (U3MYECKHE ~ MOJEHM,  OTBEYAIOUUE
TpeOORAHAAM 337aud, NMPHUMEHATH (POPMYJBI, 3aKOHBI,
3aKOHOMEPHOCTH YW HOCTYATEl PU3HIECKUX TEOPHH TPH
HCIIONB30BAaHAY MATEMATHYECKHX METOHOB pPEIICHUS
3a/1ay, IPOBOJAUTE PAacUYCThl HA OCHOBAHHM HMEIOIHXCA
JAHHBIX, aHATA3UPOBATH PE3YJILTATHI ¥ KOPPEKTHPOBATE
MCTOJBI PEHICHUSA C YYETOM MONYICHHBIX PE3YNHTATOR;
pemiaTh KAYCCTBCHHBIE 3a1aqH, Tpebyromue
MPUMCHEHHS 3HAHHH M3 Pa3HbIX Pa3/ieiioB INKOJBHOTO
Kypca (HU3HKH, a TAaK’Ke HHTCTPAIlHH 3HAHWH H3 JAPYrux
MPEeIMETOB €CTCCTBEHHOHAYUHOTO I{HKIIA: BBEICTPaMBaThH
JIOTHYECKYIO ENOYKy paccyxaeguit ¢ omnopoil Ha
H3YYCHHBIC 3aKOHBL, 3aKOHOMEPHOCTH M (H3AUCCKUE
SIBNICHH,

[IPyl2 oBnajeHue OpPraHM3ALHOHHBIMH M
TI03HABATENHHBIMH ~ YMEHMSIMH  CaMOCTOSATEJIBHOIO
IMpHOOPETEHMS HOBBIX 3HAHMI B IMPONECCE BBHIOJHEHUS
HPOEKTHBIX M yueGHO-HCCnenoBarelbekux — pador,
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yMeHmAMH pafoTaTh B IpyNNe ¢ BHIIOJIHCHHEM
PasNHUHBIX COIMANBHBIX POJICH, INIAHHPOBATE paboTy
IPYIIbl, PAHOHAIBHO DPACHPElCIATh ACATENBHOCTL B
HECTAHJAPTHRIX CHTYAIlHAX, a/ICKBaTHO OUCHWBATH
BKJIAJ KaXIOIO M3 YYACTHHKOB TIPYIIE B DEHICHHE
paccmarprBaeMoil Ipobiemsr;

33




2. CTPYKTYPA M COJEP)KAHUE YYEBHOI'O IIPEJIMETA

2.1. O6bem yyeOHOIo npeaMeTa H BHALI yueOHOH padoThl

Bun yuednoit padoTsl - OfpeM B yacax
O0pem o6pazoBaTebHOH IporpaMMebI YUeGHOI0 NpeaMeTa 196
O6sa3aTesbHAN ayIUTOPHAS HATPY3KA: 152
TEOPETHYECKUE 3aHATHS, 128
B T.4. B (JOpMe NPaKTHIECKOH MMOATOTOBKH 22

HpaKTHUICCKHE 3AHSITHA,
B T.4. B pOpMe NMPaKTHIECKOH MOArOTOBKH

n1abopaTopHBIe 3aHATHI, 24
B T.9. B (hOpMe NPaKTHIECKOMH IOArOTOBKA 12

CamocrosTennHas pabora,
B T.4. B QOpME IPAKTHIECKON MOATOTOBKA

WnausnayanbHeIi IpoekT 32

Ipomesxyrounas arrecramms (YK3aMeH) 12




2.2. TemaTuyecknii IJIAH H coepKaHue YUeOHOTO IpeAMeETa

Koapr 00X KoMieTeHIIHIE 1

JIHYHOCTHBIX,
B Tom uncie
MeTanpe/MeTHbIX,
HaunmeroBanue Copep:xanue yuyefHoro MarepHaia v GopMbl OpraHM3alHK O0nem npaKTH-
NPeXMETHBIX pPe3y/IbTATOB,
pasnejioB H TeM AeSITEALHOCTH 00yIalonuxcs B qacax yeckas
dopMHEpOBAHHIO KOTOPBIX
IOArOTOBKA
CIOCOOCTBYET DIIEMEHT
NpOrpamMmai
1 2 3 4 5
[losropenne kypca | Teoperndeckoe 3amsrue. Pemenne 3ajaHuid Ha TIOBTOpEHHE OK 04, JIP14, JIP23, JIP24,
bu3uKH OCHOBHOH Kypca GU3MKA GCHOBHOM HIKOJIBI JIP25, MP1, MP2, MP3, MP4,
ITIKOJTBI 2 — MP6, MP12, MP13, MP15,
MP16, MP17, MP39, 1P63,
I1P67, ITPy9
KouTtponenas paboTa (BXOIHOU KOHTPOMB) ) —
Breacuue Teopernueckoe 3amsitHe. Bpemenme. Ousuxka H  METOIBI
HAY4HOTO [O3HAHHS
OQuspka — QyHAaMeHTaNbHas HayKa o Ipupoae. EcrecTBeHHO-
Hay4yHBIH METON [O3HAHUSA, €ro BO3MOXHOCTH M TPAaHHIBE OK 01, 1K 2.1, TIK 2.2., JIPS,
NPUMEHUMOCTH. JKCHOEPHMEHT H TEOPHs B IpoHecce TO3HAHUS JIP16, JiP26, JIP33, MP8,
OpHposL. MojenupoBaHde (PU3MUCCKHX SBICHHAN M HPOIECCOR. 5 5 MP10, MP18, MP19, MP28§,

Pons DKCOCPUMEHTA ¥ TCOPHH B lIPOHECCe IO3HAHKS NPHPOJIEL

Duzudeckas  BejguuyuHa,  Puzndeckue  3aKOHBL [ paBuMIEI
[IPAMEHMMOCTH  (PH3MYECKHX 3akoHOB H teopmil. Ilpmunun
coorsercTBusl. [lonstHe o (QuzMueckoit xapTHHE — MHpa.

Horpemuocrn uzMeperwi  (QHM3MYECKHX BETHYHH. 3JHAYCHHE
¢u3uxy npu ocsoeduu cnennansrHocTei CHO

MP30, MP31, MP42, MP46,
MPs5, [1P61, TIP6S, ITP66,
[TPyl, TIPy13

Pazjpen 1. Mexanuka
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Tema 1.1.
OcHOBBI
KUHEMATHKH

Teoperndeckoe 3zanaTHe. OCHOBHBIC HOHATHS KHHEMATHKH.
PaBHOMEpPHOE MpAMOTHHEHHOS ABMIKEHHE

Mexanndyeckoe JIBHXEHHE W ero BHARL. Marepuanbhasd Touxa.
CxanstipHbie U BEKTOPHBIE buznueckue BEJIHYHHEL
OTHOCUTECILHOCTE  MEXaHHUECKOre  ABMxeHus.  CucTeMa
orcuyera. lipunumn otmocurenspoctn I'anmaes. TpaekTopus.
ITyre. Ilepemermense. PapnoMeproe NpSMOIHHEHHOES ABH)KCHUE.
CxopocTb. YpaBHEHHE JBHIKECHHU.

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP62,
11P63, TIP6S, I1Py3, [IPy4,
TIPy5

Teopernueckoe 3ansitHe. llpsMmonuneitHoe nBmxenume ¢
IIOCTOSTHHBIM  yCKOpPEHHEM. PaBHOMEpPHOE JIBHKEHWE TOYKH IO
OKPYKHOCTH

MrHoBenHas W cpeauss ckopoctu. Yckopenue. [Ipsmonnieitnoe
JBHJKEHHE C  HOCTOSHHBIM  yCKOpeHHMeM.  [JlBmxeHue ¢
HOCTOSHHBIM yCKOpeHHeM cBODOAHOTO maacHus. PaBHOMepHOe
JBHXCHME TOUKH TO  OKPYXXHOCTH, YIJOBasg CKOPOCTb.
HentpocTpemurensioe yckopenme. Kunemaruxa abcoOTHO
TBEPAOIO TejIa

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TTP62,
1P63, ITP65, I1Py3

Tema 1.2,
OCHOBLI JIMHAMUKH

Teoperuuecxoe sansrue. Cnna. Macca. 3aK0HBI IHHaMHKH.
Cunbl B IpHpOE.

Ocnosnad 3azaua auHaMukd. Cria. Macca. 3aKOHBI MEXAHHUKH
Hetotona. Cunei B npupojie. Cunsl yupyrocti. CHIBI TpeHHS

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P62,

) 11P63, IPy2, ITPyS5
Teoperdueckoe 3apsarue. 3aK0H BCeMUpHOTro Tarotenus. [leppas OK 02, OK 05, JIPS, JiP16,
KOCMMYECKAsE CKOPOCTH JIP26, JIP33, MP8, MP10,

Curia TsoKeCTH B CUlla BCEMHPHOTO TITOTCHHS. 3aKOH BCEMHPHOTO
Tarotenns. [lepsas xocMuyeckas CKOpOCTh. [BrkeHue miaHeT H
Mamnsrk Tea Comaeutiol cucteMsl. Bec. HesecoMocts.

MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
I1P63, TTP64, [TPy1, TIPy2,
[TPys, [1Py10, ITPyl1
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Tema 1.3.
3axoHbl COXPAHCHH
B MEXaHHKe

Teopernueckoe zauarue. ViMuyinse tena. UMnyase cunpl. 3akon
COXPaHEeHHS UMITyJIbca. PEakTHBHOE ABHKEHHE.

Wmnoynee tena. MMmynbe cuiiel. 3aK0H COXPAaHCHHS HMIYJhCA.
PeaxTurHOE IBHIKEHEE.

OK 02, JIPS, JIP16, JIP26,
JIP33, MPS8, MP10, MP138,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP61,
TIP63, TIPG4, TIPGY, I1Py2,
IIPys, [IPy11

Teopernueckoe 3ausTie. Mexanngeckas pabota ¥ MOIIHOCTE.
Kunersueckas aHeprua. IloTeHimanbHasw 3SHEpPrHs. 3aKOH
COXPaHEHWS MEXaHUUICCKOH IHEPTHA.

Mexaunmueckas pabota ¥ MoHiHOCTh. KuHeTHYecKas SHeprus.
Hotenimanmehas sHeprus. 3aKOH COXPaHEHHS MEXAHHYECKOMH
sueprun. Pabora cHIBI TsOKECTH M CWlbl yipyroctd. [IpumMeneHne
3aKOHOB coxpanesus. VIcIons3oBaHue 3aKOHOB MEXAHHKH JUIS
00BACHEHHS ABIKEHHS HEOCCHLIX Ten W /Ui Pa3BUTHA
KOCMHYECKMX  HCCHEAOBaHMH,  FpaHMubl  YPUMECHHMOCTH
KHacCHIeCKON MEXaHNKH

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, ITPG3,
TIP64, TTPy2, TIPS

Teoperuueckoe 3ausitHe. PeimeHHe 3amad 10 MEXaHHKE C
podecCHORATLHON HANPABICHHOCTERIO
IpaxTuyeckoe npuMeHeHHE DHU3HIECKHX 3HAHUH B TOBCEAHEBHOH
JKM3HM Ui HCHONB30BAHUA  TPOCTHIX  MEXABHU3MOB,
HHCTPYMEHTOB, TPAHCIIOPTHEIX CPEACTR

OK 01, OK 04, TIK 2.1., TIK
2.2., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, IIP61, ITP63,
I1P64, I1P67, IIP610, [IPy2,
TTPy5, TTPy9, TIPy13

Pazgen 2. Moaexyns

pHaga (])llfilrl[(ﬂ a TepMOAHHAMHKA

Tema 2.1
Ocuorst
MOJIEKYJISIPHO-

Teopernaeckoe zauarne. Ocuornste noyoxkennst MKT. OcHorroe
ypaBHeHne MKT
(OCHOBHBIE IIOJIOKCHMS MOJEKYJSPHO-KUHETHYSCKOH  TEOPHH.

KHHeTHYeCKOH

Pasmephl H Macca MOJIEKYJ M aTOMOB. BpOyHOBCKOE ABHKEHHE,

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPSS, TIPG2,
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TEOPHHA

Crpoenue raz000pazHBIX, XUAKUX H TBEpABIX Ten. WmeanbHbii
ras. Jlaeneuwe raza. OCHOBHOC ypaBHCHHE MOJICKYJIAPHO-
KAHETHYCCKOH TCOPHH Ta3oB.

T1P63, 11P64, [1P65, T1Py3,
ITPy4

Teoperuueckoe 3amarue. Temueparypa ¥ ee  H3MEpEHUe.
TepmonuHamMuaecKas mKaia TeMIepaTyphL

Temmnepatypa u ce usMeperue. AGCOMOTHBINA HYNb TEMIEPATYPhL.
TepMmonrunammudeckas IKajia TeMreparypel. TeMneparypa 3Besq.
CKOpOCTH ABMDKCHHS MOJIEKYN B MX M3MEpEHHC.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP$, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P63,
IIPy4, IIPy5

Teoperuueckoe 3ammrre. HMzonponeccel. ['a3oBBIe  3aKOHBL
VYpaBHeHue COCTOSHUS UICAILHOTO rasa

VpaBHeHHE COCTOSHHMA HACANbHOre rasa. Mzompomeccsl U HX
rpaduxu. ["azoBbie 3aK0HBL

OK 01, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, [1P62,
11P67, [IPy2, TIPy5

Jlaboparopnan paGora Ne 1. M3ydyerue n3oxopHoro npouecca B
raze

OK 01, OK 04, JIP14, JIP23,
JIP24, JIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
T1P62, [1P63, 11P66, I1P610,
TPy7, [TPy12

Tema 2.2.
(OCHOBEI
TEPMOIEHAMHKH

Teopernueckoe 3apsTHe. BHYTPEBHAS SHEPIds HACAIBHOIO raza.
Pabora u termota xax QopMmel nepemauM sHepruu. KoimdecrtBo
TEIUIOTHL. Y paBHEHME TeIIoBoro 6ananca

BHyTpexHas 3Heprus CHCTeMbl. BHyTpeHHAs SHeprisl HACATLHOTO
raza. Pabora m rervora xak ¢opmpl Nepefadd  SHEPTHH.
TernmoemMkocTh, Yiensaas TernoeMxocTh. KOMHUECTBO TEHIOTHL
Ypasaenue TeroBoro dananca.

OK 05, JIP, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, [TP63,
TIP65, [TPy4

Teoperuueckoe 3agsmrue. lleppoe 1w Bropoe  Havana
TEPMOAHHAMUKH

OK 01, JIPS, JIP16, JIP26,
JIP33, MP§, MP10, MP18,
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[Tepsoe mauano repMmoamuaMuxu. AnuabartHeii nporece. Bropoe
Ha4yalng TepMOJANHAMUKHE.

MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P63,
ITP64, TIPy2, [TPy5

Teopernyecioe 3anarue. Temnopsie asurarend. KITM remiosoro
meurarend. Oxpana Ipuposs!

[Tpunuun AeHCTBHS TCIUIOBOM MAIMHMHBE. TEIIOBBIE JIBHMFATEIH.
KIIA renmosoro apurarens. XonojawibHble Manmmsbel. Oxpana
TIPUPOBI

OK 01, OK 03, OK 07, JIP30,
JIPS, JIP16, JIP26, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, TIP61, TIP67, TTP6S,
TTPG9, TIPyl, [TPy2, ITPy9,
TTPy10, TIPy11, ITPy13

Tema 2.3.
ArperaTHsie
COCTOSIHHSIBEINECTRA
¥ pazosbie

NEPEeX OBl

Teopernueckoe  3aHsiTie. Wcrapesne ©  KOHJEHCAIHS,
Hacpnmenneni map @ ero  cpolicrsa. AOcomoTHas H
OTHOCHTE/IBHAS BIAXKHOCTH BO3AYXA.

Vicnapenue u KongeHcanus. HacelneHHBIM map u €ro coiicTsa.
AOCOMOTHAA M OTHOCHTENBHAS BIAXKHOCTE Bo3xyxXa. [Ipuboper
Julsl OIIpEJieNieHus BIAKHOCTH Bo3liyxa. Touka pocel. Kumnenme.
3aBHCUMOCTE TEMIIEPATYPH! KUIIeHUs OT jasneHus. Kputudeckoe
COCTOAHHE BelecTBa. leperperThlil map W ero HCIOAB30BAHHE B
TEXHUKE

OK 01, OK 05, JIPS, JIP16,
JIP26, JIP33, MPS$, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
[1P62, I1P65, [IP68, [Py,
MIPy3, ITPy4

JaGoparopnas pabora Ne2. Ismepenme oTHOCUTEIBHOH
BIIGKHOCTH BO3JYXA.

OK 04, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, [1P62,
11PG6, ITP610, T1Py7, [IPyS,
IIPy12

Teopernueckoe 3amstHe. JKujakoe CcOCTOSHHSA  BEIHECTHA.
HosepxaocTHOE HaTskeHne. CMauynBaHue.
XapakTepHCTHKa KHKOr0 COCTOAHMS Bemecta. [1oBepXHOCTHRIA

OK 01, OK 05, JIPS, JiP1l6,
JIP26, JIP33, MP§, MP10,
MP18, MP19, MP28, MP30,
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CIOH JKMAKOCTH. OHEprus MNOBEPXHOCTHOrO cHos.  biuwxHui
nopsaox. llosepxnoctHoe Harsxenne. CMaunBanue. Sinenus Ha
I'PAHUIE KHUIKOCTH € TBEPALIM TelioM. Kanuiuipuele SBIcHM.

MP31, MP42, MP46, MP55,
[1P62, TIPGS, I1Py3

Teopernveckoe 3ansiTHe. XapaKTCPUCTHKY TBEPABIX TEI
XapakTepuCTHKa TBEPACIo COCTOSHIS BEIIIECTRA.
Kpucrannuyeckue v amopdHbIe Tea. Y Ipyrue CBOACTBa TBEPIBIX
tes1, 3axkoH I'yka. Mexanuueckue cBoiicTBa TBepABIX Tell.
[Tnactuueckas (ocraTounas) gedopmanus. Tennosoe pacmupenue
TBEpAMX Ten M xuakocred. Kosbduuument meeiHoTro
pacuppenus. Koaddunuent o0béMHOrO pacimapeHus. Yder
pacmiypenus B TexHuke. [lnapnenme. VYiespHast TemioTa
nnasneund. Kpucramnmzanus.

OK 01, OK 03, JIP8, JIP16,
JiP26, JIP33, MP§, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
T1P62, TIPG3, 11P65, ITP6Y,
[TPy1, [TPy2, I1Py3, ITPy10

Teoperndeckoe 3ansarae. Penienne 3afanuii M0 MOJEKYISIPHOHR
buzmke U TEPMOJUMHAMHUKE c IpodecCHOHAIbHON
HAIIPABICHHOCTHIO

[Tpaxtryeckoe npUMEHEHHE B TOBCCIHEBHOM WKU3IHU DHIMYETKUX
3HAHUH O CBOMCTBAX ra3os, XXUIAKOCTEH ¥ TBEPABIX TEI

OK 01, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, I1PG1,
I1P63, I11P64, ITP6S, 11P67,
[1Py2, [IPy3, ITPyS5, I1Py9,
ITPy13

Kourponsuas padora

Pazxest 3. DiekTpoHHAMEKA

Tema 3.1.
DnexTpUYecKoe
none

Teopernueckoe zausrne. 3axoH Kymoma. 3akoH coxpaHeHUS
3apsna

DJNEeKTpUYECKUe 3apsi/ibl. DIeMEHTapHEBI YIeKTPHYECKHH 3apsi.
3akon coxpademust 3apsza. 3axkoH Kynosa. Daexrpudeckas
IOCTOSHHAS.

OK 04, OK 05, JIP8, JIP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
[1P62, ITP63, 11P64, T11P6S5,
[1Py2, I1Py4, T[TPyS5

Teoperndeckoe 3ausATHe. DNCKTPHUCCKOE MOJEC

OK 05, JIPS, JIP16, JIP26,
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DIACKTPHUICCKOE TIOJIE. HaHpH)K@HHOCTB IEKTPHUESCKOI'0  TTOTS.
punnun CYNepPIO3UIIT noneit. Pabora cun
3NEKTPOCTATHYECKOTO HoMA. [loTernuan. PasHocrs DOTEHITHAOB.
Ceg3p MeXAY HAMPOHKEHHOCTLIO H  PA3HOCTHIO IIOTEHI[HAJIOB
3IEKTPHYESCKOrO MOJIA.

JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP62,
ITP63, TIP65, ITPy3, [TPy4

Teoperuteckoe 3ansTae. [IpOBOAHUKY U JAINECKTPHKH
IlpopogEMKH B ONeKTpHYecKOM moyie. JIM3NEKTpUKH B
anextTprueckom nosne. [onspuzanms AudIeKTPIKOB.

OK 02, JIPS, JIP16, JIP26,
JIP33, MPS, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, IIPG9,
I1P610, ITPy3, [TPy4, TTPy12

Teopernveckoe 3ansThe. KOH,I[CHC&TOi)bI

DneKTpoeMKocTh, Emuuuner anextpoeMioctd. KOHACHCATOPEHL
Coegunenue KOHJCHCATOPOB B Darapero. DuHeprus 3apsyKeHHOro
Kopgencaropa. ODHeprus 3IeKkTpuueckoro mons. llpumernedue
KOHJICHCATOPOB

OK 02, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP13,
MP19, MP28, MP30, MP31,
MP42, MP46, MPS5S, TTP67,
11P68, T1Py9, IIPy 10

Teopernueckoe  3aparde. Pemernue  3amauw 10 Teme
«KoHnescaropen

OK 01, OK 04, IIK 2.1., TIK
2.2., JIP14, JIP23, JIP24, JIP2S,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, 1IP63, TTPG7,
TIP68, TTP610, ITPy9, [IPy12,
ITPy13

Tema 3.2,
3aKoHb
MOCTOSAHHOIO KA

Teof)ernqecxoc 3aHsiTHe. 3akoHbp OMa JUn 1eeil NoCTOSHHOTO
TOKA

Yenosust, HEOOXOJHMMEBIE st BOZHMKHOBSHWS HW TOJACPKAHUS
MEKTPUYECKOro Toka. Cuia ToKa ¥ IUIOTHOCTE Toka. 3akoH Oma
JUIL y9acTKa HenH. 3aBHCUMOCTh 3JEKTPHICCKOTO COPOTHBIEHHS

OT Marepvaila, [MJIHHL ©W [IUICIWIAAH TIOHEPEYHOro CCHCHHA

OK 02, JIPS, JIP16, JIP26,
JiP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP5S5, 11P61,
11P63, ITP64, T1Py4, 11Py5
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IPOBOJIHHKA. 3aBUCHMOCTH  DJICKTPHYECKOro cor[pomBneHmi
TMPOBOJHUKOB OT TeMIeparypel. Temmeparypubii koagpduimest
conpoTuBieHud. CBepXIPOBOJUMOCTE, DNEKTPOJBHKYINAS CHIA
HCTOYHHKA TOKa. 3aKkoH OMa s [ONHON HemH.

Teopernqecxoe samsrae. llocnenosarensHoe u napaniiCcibHoe
COCAHHCHHUC IPOROAHHKORB
BJICKTPH‘ICCKI/IG HCIIH. Hapaﬂnenbﬂoe H OOoCIeAOBATCIIHLHOC
COCHHHCHHUC IPOBOOHKMKOR

OK 01, JIP14, JIP23, JIP24,
J7IP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, TTP63,
I1P67, ITPy9

Teoperwyeckoe 3ausrHe. 3axouHst Kupxroga jamd  ysna.
Coe/iuHeHIe HCTOYHUKOB 3NIEKTPUYECKOM JHEpTrUH B Harapero
3akousr Kupxropa maa  y3na. CoeauHEHHE  HCTOYHHKOB
EKTPHUECKOH PHePrur B Oarapelo

OK 01, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, TIP61,
ITP67, [1Py9, [TPy10

JIaGopaTopuas pabora Ne3. OszHakoMIICHHE c
HNEKTPOUSMEPUTEIILHBIMU IPHOOpaMu

OK 01, OK 04, TIK 2.1., 11K
2.2., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, [1P66, ITP610,
IfPy7, [1Py8, I1Py12

Jabtoparopuan padora Ned. Hccrepopanue BONBT-aMIlepHOH
XAPaKTEPUCTHUKH ITPOBOJHHUKA

OK 01, OK 04, IIK 2.1., TIK
2.2., JIP14, JIP23, JIP24, JIP2S,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, TTP66, 11P610,
ITPy7, IIPy8, [1IPy12

JlaGoparopnan paGora NeS. Hcciaenoranue mociegoBaTeNsHOI0
COEMHEHHUS [IPOBOLHHKOR.

OK 01, OK 04, 11K 1.3, IIK
2.1.,JIP14, IP23, JIP24, JIP2S,
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MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,

MP17, MP39, 11P66, 11P610,
[TPy7, I1Py8, I1Py12

JlaGopaTtopras paGora N6, MccnmemoBaHue mapaUieIbHOIO
COSIMHCHHUS IIPOBOJHUKOB.

OK 01, OK 04, T1IK 2.1., IK
2.2., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, TTIP66, TIP610,
TTPy7, [TPy8, IIPy12

Jlaboparepuan pabora Ne7. HMamepenme DJIC u BHYTpEeHHETO
COTIPOTHBIIECHUSA HCTOYHHKA HAPOKCHUS

OK 01,0K 04, IIK 2.1, IIK
2.2., JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3  MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, TTPG6, IIPG10,
[TPy7, I1Py8, T1Py12

Teoperutueckoe 3ausgrue. Pabora M MOINHOCTE 3JEKTPHYECKOIO
toxa. TeruroBoe ieHcTBHE TOKA
Pabora ¥ MOMIHOCT, MOCTOSIHHOIO TOKa. lemmopoe acHcrsme
TOKa. 3akoH j[xoymss-—Jlena

OK 01, OK 03, JIPS, JIP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MPS5S5,
[1P62, TTP63, ITP64

Teopernveckoe 3auarne. Penrenne 3a1ay 0o 3ICKTPOIHHAMHUKE C
npodeccHOHaNbHON HAIPABIICHHOCTHIO

OK 01, OK 04, 1K 2.1., TIK
2.2.,J1P14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, I1P61, T1P63,
I1P64, I1P67, TIPy9, 11Py13

Konrpoabnas padora
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Tewma 3.3.
DIEKTPUICCKHA TOK
B PA3IMYHLIX Cpe/iax

Teopernueckoe 3aHATHE. DNeKTpUYecKuil TOK B MeTanax, B
BAKYYME, & JJICKTPOJIUATAX

ONEKTPUYECKHH TOK B SNEKTPOIHTAX. DNEKTPOIH3. 3aKOH
amekrpommia  Qapanges.  DNEKTPOXUMHYECKHI  OKBUBAJICHT.
DNEKTpHYECKHit TOK B BaKyyMme. TepMORIEKTPOHHAS OMHCCHSL.
[lnasma.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P68,
I1P69, 11P610, ITPy12

Teoperuueckoe 3amstue. llonynposoguuka. CoOcrBeHHAas MU
IpuMecHas HPOBOIEMOCTH HIOJIYIIPOBOIHUKOB.
Honynposognukosstit auos. IonynpoBogHHKOREIE TPUGOpPE]
OnexTpuyecKHd TOK B modynpoBoguukax. CoOCTBeHHas H
IpuUMecHas  [IpoBoAMMOCTH. P-n mepexoa.  llpumenenme
noNynposoAHuKoB. Honynposogsnkorsie TprGOpEI

OK 01, [IK 2.1., TIK 2.2., JIPS,
JIP16, JIP26, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, TIP68, [1P69, T1Py4,
IPy10

Tema 3.4,
MarsurHoe noje

Teopernuyeckoe 3amsarie. MarnutHoe mone. 3akoH Awmnepa.
Cuna JlopeHnia. MarauTable CBOHCTRA BILIECTBA.

Bekrop  uMHmyxumm — MarHMTHOrO  moif.  HanpsbkeHHOCTE
MargEtTHore  noid.  JlefcrRMe — MarguTHOro | mois  HA
NPAMOIHHCHHBIH POBOMHUK ¢ TOKOM. BzammMomeHCTBHE TOKOB.
Cuna Amnepa. [lpuMenenne cunpl Amirepa. MargaTHBE 1I0TOK.
PabGora no nepeMelneHMIO IPOBOJHHKA C TOKOM B MAarHHTHOM
none. JeifcTBre MAarHHTHOTO TIONL Ha ABMWXKYUIMHCS 3aps. Cuna
Jlopenua. [Ipumenenue cunel Jlopenna. Onpenenenne yAenbHOro
3apsgga.  MarguTHele  cBoiicTBa  BemiecTBa.  MarduTtHas
1poHuIiaeMocTh. CONHEYHAS aKTHBHOCTD ¥ €€ BIMSHHE HA 3eMIIO.
MarnuTHsIe OypH

OK 02, JIP8, JIP16, JIP26,
JIP33, MPS8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P62,
[1P63, [IP65, I1Py3

Teopernuecxoe 3anarde. Pemienne 3ana4 ¢ npodeccroHanbuoi
HAlPaBIEHHOCTHEO

0K 02, JIP8, JIP16, JIP26,
JIP33, MP§, MP10, MP18§,
MP19, MP2§, MP30, MP31,
MP42, MP46, MPS55, 11P62,
I1Pe7
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Tema 3.5.
DneKTpoMarHuTHAas

HHITYKIHL

Teopernueckoe 3amaTHe. Margataeit notox. Senense
aleKtpoMarauTHOM  mHAykuuu.,  lpasuno  Jlemma.  3axon
NEKTPOMArHHTHOH HHAYKIHH.

Marautuapiii 1OTOK. SlBieHHe 3NEeKTPOMArHHTHOW HWHAYKIIHH.
ITpasuno Jlenna. 3aKoH 3NMEKTPOMArHUTHOR HHYKIHH. Buxpesoe
amekTpuyeckoe  pose.  JJIC  HMHAYKUMM B IBPOKYIIHXCS
[POBOJHHKAX.

0K 01, OK 05, JIPS, JIP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
[1P62, 11PG3, 11P64, 11Py2,
[1Py4, ITPy5

Teoperugeckoe 3aAMATHE. SIBnenne CAMOMHAYKITHH.
HuAyKTHBHOCTD. JHEPIUs MATHHTHOTO ITOJIA TOKA,

SBnenue caMOHHAYKUHK. MHAYKTHBHOCTE, JHEPrUs MarHATHOTO
o Toka. B3auMOoCBA3b 3JIEKTPHYECKUX W MArHHTHBIX ITOJICH.
JAEKTPOMATHHTHOE IT0JIE

OK 01, OK 05, JIP8, JIP16,
JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
I1P63, [1P68, TTPy2

JlabopaTopmass  pabora Ne 8. Msyuenme  sineHus
MEKTPOMATHMTHON MHAYKIMH

OK 01, 0K 04, IIK 2.1., [IK
2.2., JIP14, JIP23, j1P24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, I1P63, IIP68,
{IPy2

Teoperuueckoe 3amarHe. Pemenne 3agau mo Teme «3aKoH
DIEKTPOMArHUTHOH MHIYKUHH | SBJICHHE CaMOWHIYKIMH» C
IpodeCCHORANLHOM HAlIPABIEHHOCTEIO

OK 01, OK 04, TIK 2.1., [IK
2.2.,JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, ITP61, IIP62,
T1P63, TIP64, [1P67, TIPy2,
[IPy5, TIPy9, ITPy13

Pazpen 4. KojreOanusa 1 BOIHEY

Tema 4.1.
Mexanugeckue

Teopernueckoe sapaTne. Mexamueckue xonedanus
KoneGarensnoe — gsuxenue.  apMoHHueckue — KosebaHus.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP§, MP10, MP18,
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KOneQauus ¥ BONHL]

Cpoboauple Mexanmaeckue konebanud. [Ipeppainenue snepruu
npy  KonebGarenbHOoM aBmkeHHH. CsobomHnie  3aTyXarommHe
MEXAHMYCCKIE KonebanusL. MaremaTtuyecKuit MasTHHK,
pyxuHHBTH MASTHUK. BpIHYXJICHHBIC MCXAaHHYECKHE KoeOaHus.
PesoHaHc.

MP19, MP28, MP30, MP31,
MP42, MP46, MP55, I1P62,
[1P63, [IPy3

Teopernueckoe 3aHarue. MexanmdecKkue BOJIHRE
Hopepeuwnibie B NpoAoSbHEIE BOJHEL XapakTEPHUCTHKH BOJHBL.
3BYKOBBIE BOJIHEL. Y IBTPA3BYK H €r0 IPUMEHEHHE

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, I1P62,
[1PG3, [1Py3

Tema 4.2.
DNeKTpOMaruuT-
HEIE KoIeOaHus U
BOJTHB}

Teopernueckoe 3aHATHE. JICKTPOMArHUTHEIC KolteOaHus
Crolopauple  anexrpoMardguTHeie  xonebauus. Ilpespaimenue
sHeprud B KkojedarenbHOM kouType. Popmyna Tomcona.
3aryxajonme — ONeKTpOMarnwinuie  xosieDanmsa.  Tenepatop
HE3aTyXalouX JJICKTPOMarauTHEIX KoneGanuii. BRIHYyXAcHHBIE
NMEKTPAYECKHE KONCOanusL.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP5S, TTP62,
TTP63, IIPy3, ITPy10

Teopernueckoe 3angrue. [{enu nepeMensoro Toxa

Ilepemennriii Tox. I'egeparop nepemeHHOro Toxa. EMKOCTHOE M
HH/IYKTHBHOE COIPOTHBIEHHS [ICPEMEHHOIO TOKA. AKTHBHOC
conporuBlicEne. 3akoH Oma U1 DICKTPHYECKOH  LemH
EPEMEHHOIO TOKa. PadoTa M MOIIHOCTH MEPEMEHHOrO TOKa.
Pe3zoHaHC B SNEKTPHYECKOI LIEIIH.

OK 01, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP138,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, [1P63,
11PG7, [1Py9

Teopernueckoe 3anstme. Tpanchopmaroprr.  [loayuenwue,
nepeiada i pacupeelIcHue JIEKTPOIHEPTHH
Tpanchopmaropel.  Toxkm  BBICOKOM  uactoThl. [lonmydenue,
nepefaya ¥ pacipe/esICHAE JIICKTPOIHEPIHH,

OK 01, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, ITP67,
1IPy1, ITPy9, IIPy10

Jlaboparopuas patora Ne9. Fzyuenue pabots: Tpascdopmaropa

OK 01, 0K 04, TIX 1.3,
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IIK 2.1, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP1S5,
MP16, MP17, MP39, TIP66,
TIP610, TIPy7, TIPyS, TTPy12

Teopernueckoe 3anaTHe. INCKTPOMArHUTHEIC BOMHHL. [IpuHuun
panuocBs3d. [IpaMeHenye 3IeKTPOMArHHTHBIX BOJIH
DNEeKTPOMarHUTHOE  ojie  Kak  ocoObli  BHA — MAaTepuu.
OnexrpoMarduTHbe BOJHEL CROHCTBA AJIEKTPOMATHUTHBIX BOJIH.
Bubparop ITepna.  Orkperreiii  konebarensssii  KOHTYD.
Hzobperenne pamuo A.C. [lomosem. Tlomarse o pajpuocsszu.
IlpuBnHn paguoCBszy.

OK 02, TK 2.1., [IK 2.2., JIPS,
JIP16, JIP26, TIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, TIP61, TTP62, TIPG3,
TIP68, [TPy10

Teopernueckoe  3amarwe. Pemrenme 3amay nmo  Teme
«INEKTPOMATHUTHEIC KOEOaHUs U BOJIHBL ¢ POdecCHOHANBHOH
HAIPaRIECHHOCTHEO

OK 01, OK 04, [1K 2.1, [IK
2.2., JIP14, JIP23, JIP24, JIP2S,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, IIP61, IIP62,
11P63, TIP67, TTPy9, TIPy13

Kogtpoannas padora

Paszpea 5. OnTuka

Tema 5.1.
Tlpupona ceera

Teopernuecckoe 3apaTHe. 3aKOHB OTPAKCHHS H INPEIOMIICHHN
cBeta. SIBIeHHE MOJHOTO OTpAXKEHUS

Toweuneiit uetognuk csera. CKOPOCTH PacHpOCTpPaHEHHUS CBETA.
3aKOHBI OTPAXMEHMA U IPeIOMICHHS cBeTa. CONHEUHBIE U JYHHBIE

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

sarmenus. [punun ofirenca. [lonnoe oTpaxenue. TIPG3, TIPG4, TIPy2
iopernqecxee sausrtie. Jlunsel. Hocrpoenwe mzobpaskenusa B OK 04, JIP§, JIP16, JIP26,

Jnsax. Gopmyna ToHko# nuH3EL. OnTHYecKHe IPHOOPEI JIP33, MP8, MP10, MP18,

Juuzer. [loctpoenue u3obpaxeHHus B MUH3aX. QopMmyna TOHKOH MP19, MP28, MP30, MP31,
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IWH3EL YBelmueH#ne NuH3BL | a3 KaK OITHYEeCKas CUcTeMa.
Onrudeckne npubopst. Teneckonsl. Cuna cBera. OCBEIEHHOCTD.
3ax0oHRI OCBELHECHHOCTH

MP42, MP46, MP55, 11P67,
TIP68, TIP69, TIPy3

Jlabopatopras paGora Nel®. Ompenenenue mokasartesst
OpeNOMIIEHHS CTEKIa

OK 04, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, ITP64,
[IP66, [TP610, TTPy7, ITPyS,
ITPy12

Tema 5.2
BonHoBeie cBOHCTBA
CBETA

Teoperuyeckoe zauaTHe. Varepdepenius ceera
Hurepdepennnst cBera. KorepeHTHOCTE  CBETOBBIX  JIyueii,
Wnrepdepennins B tomkmx mieHkaX. Koxena Herorona.
Hcnonp3oBanue HHTEpPEPEHIIHA B HAYKE U TEXHUKE

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, ITP62,
[IPy!, [TPy4

Teoperuueckoe 3ausrue. J{udpaxips ceera
Hudpaxnus ceera. Audpakuns Ha menu B HapauIRIBHBIX JTyyax.
Hudpaximnonnas pemerka. [Tousarue o ronorpadum.

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPS5, 11P62,
[IPyl, [TPy4

Teopernyeckoe 3anarue. [Honspusanus. Jucuepcns. Cuexrpel

Honspuzanus nonepeunsX BonH. [Tongpuzawus cseta. /IBoitHoe
ayuenpenomienne. llongpomael. lucnmepcuss cBeta.  Buuwl
u3nyyenuit. Buael crexrpoB. Cnexrpsl uciyckanug. CIEKTpEI
norpoulennd. Coexrtpaneabli ananns. CrekTpanbHBIE KITacChl

| 3BE3A.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP138,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
TTPy4, IIPy8

JlaGoparopuan paGora Nell. Omnpenencuue [UIMHBI CBETOBOM
BOJIHBI ¢ HOMOLIBIO THPPAKIIHOHHOH PCILETKH.

OK 04, JiP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
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MP16, MP17, MP39, 11PG6,
I1P610, ITPy7, ITPy8, T1Py12

Teoperndeckoe 3ansgTHe. YIBTPaQUONETOBOE  HWTyYCHHE.
Wudpaxpacnoe uznyuenne. PEHTICHOBCKHE HyYH.
Yastpaduoneroroe m3nmydenme. MudpakpacHoe H3IyYeHHE.
Penrrenosckue Jryud. WX npupoma uw  croifctea.  Illkana
IEKTPOMATHHTHEIX H3JIYUCHUH

OK 05, OK 07, JIPS, JIP16,
JIP26, J1IP33, MP§, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
I1P68, ITP6S

Tema 5.3
CrenyannHas
Teopus
OTHOCHTEILHOCTH

Teopernueckoe 3AHATHC, CrenmansHas TEOPH
OTHOCHUTEITFHOCTH

JBWKEHUE cO  CKOpOcThIO  cBera, [locTynaTel  TEOPHH
OTHOCHTENBHOCTH M CIE/CTRUA U3 HEX. WHBAPHAHTHOCTE MOIYJIS
CKOPOCTH CBE€Ta B BakyyMme. JHeprus nokod. CB43b Macchl U

JHEPrUM CBOOOMHOM 9aCTHIBL DJIEMEHTBI  PENSITHBHCTCKOM

JHaMUKY

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1IP67,
ITP69, T1Py2, [TPyS, ITPy11

Pa3zaen 6. Ksanropast puszuka

Tema 6.1.
KpagToBas onTuka

Teoperndyeckoe 3anaTie. KpanroBas rurmoresa linaska.
JlaBaenue cBeTa. X¥MHYCCKOE ASHCTBHE CBETA.

KsantoBast  rumoteza  Ilmawka.  Temnooe — H3mydeHHeE.
Kopniyckynsipro-BosiHoBoi  ayanmaM. Qotonsl. [umnoresa ne
bpoiins 0 BOAHOBBIX CBO¥McTBax wactull. COOTHOINCHHE
"eonpeneneypocreil ['eizenlepra. apneHune ceeta. XHMMHUECKOES
nericreue ceera. Onpiter ILH. Jlebenesa n H.U. Basunosa

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, ITP61,
[1P62, T1P63, [IPy1, I1Py2,
ITPy3, I1Py5

Teoperngeckoe 3aparne. Poroaddexr. 3akonr! dotospdexta
Qorosddexr. VYpasrenuwe Ofigmredina wit  porosddexta.
Bremaui POTOINEKTPHIUCCKIH adpdexr. BuyTpernui
doroaddext. Tuner horosnemenros. Ilpumenenne poroabdexra

OK 02, JIP8, JIP16, JIP26,
JIP33, MPS, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TTP62,
[1P63, I1P67, 11Py2, TIPyS

Tema 6.2.

Teopernaeckoe 3ansTMe. Snepuas mojens aroma. Ilocrysars

[

OK 05, JIPS, JIP16, JIP26,
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duznka aromMa B
aTOMHOIO sipa

bopa

PaszpuTHE B3IIAOB Ha CTpOCHHE BelecTBa. Mozenu crpoeHus
aTOMHOTO 571pa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJIOPOAA.
Anepuas Momens aroma. Onwertel 3. Pesepdopaa. Mogens aroma
sojiopona o . bopy. Ksanroseie nocrynarel bopa. JlazepsL

JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIP63,
[1PG4, 11P65, 11Py2, TIPy3

Teopernaeckoe 3aHATHE. PapuoakT48HOCTE. 3aKkoH
Pa/IMO0aKTUBHOIO pacriaga. PaiuoakTHBHBIC IPEBPACHH.
Pa/pioaxTHBHOCTE. 3axkoH PaJlHOAKTHBHOTO pacmaja.

PapuwoaxtupHele npespamieHis. Cnocobrl  Habmopeaus u
perucrpanuy  3apsokesHBIX  vacTul.  Oddexr Basunora -
Yepenkora.

OK 05, JIP8, JIP16, JIP20,
JIP33, MP§, MP10, MP18,
MP19, MP28§, MP30, MP31,
MP42, MP46, MP55, T1P62,
11P63, I1P64, 11P6S, 11Py2,
1IPy4, 11PyS, 11Py9

Teopernueckoe zamarue. CrpoeHue aromuoro sapa. ledexr
MAacChl, JHEPIHsl CBAZH H YCTOMYHMBOCTE ATOMHBIX SJIED.

Crpoenue aroMuoro sypa. Jedexr maccel, HHEprusi CBI3H H
yCTOHYHBOCTE ATOMHBIX SACD.

OK 05, JIP8, JIP16, JIP26,
JIP33, MP$, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP5S, [1P63,
[TP6S, TTPy3

Teoperndeckoe 3anaTue. SlnepHple peakimu. DHEpreTHUYECKUH
BBIXO/JI SIAEPHBIX peakiuil. YicKkyccTBeHHAst paiHOaKTHRHOCTE.
Anepusie peakuuy. JnepHas sgepreTka. JHEPreTHUECKHIT BBIXO
A7iepHbIX peakiwii. McxyccTBeHHAs paguoakTHBHOCTE.

OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, [1P62,
11P63, IIPyS, I1Py9

Teopernueckoe 3amarme. Jenenwe Toxenslx sgep. llennas
sjepHas peakuus. Ynpamndemas HenHad peakuus. fmepHbri
peaxrtop. buonoruyeckoe ZCHCTBHE paMOaKTHBHBIX U3NIYUCHHI
Henenue Toxensix snep. Llennas saepras peakuud. Ynpapiiemas
uenHasg peaxuus. fAaepusiil peaxkrop. Llonyuenne paguoakTuBHLIX
H30TOIIOB M X IpHMEHEHHE. bHonoruueckoe JeHCTBHE
PaJMOaKTHBHBIX H3JIyUYCHHH. DNeMEHTAPHBIC YaCTHIIEI

OK 05, OK 07, JIPS, JIP16,
JIP26, JIP30, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP53, TIP61, T11P68, I1Py1,
IPy10
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Teopernuyeckoce 3auaTHe. TepMosIepUBIH CHUTES

OK 05, OK 07, JIPS, JIP16,

TepMosaepHbiil cHHTE3. JHEPTHS 3BE31. JIP26, JIP30, JIP33, MPS,
5 m_ MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP5S, TIP61, [1P68, I1P69,
IIPyl0
Pazgen 7. Crpoenne Beenennoi
Tema 7.1 Teopernaeckoe 3ansaTHe., Crpoenuc CoOJHEUHOH CHUCTEMBL QK 05, JIP26, JIP34, MP5,
Ctpoenne 3BE3ABL, MX OCHOBHLIEC XapPaKTEPUCTHKH. MP21, MP33, MP36, MP37,
Conteunoi Comiteyyas CHCTEMA: HNAHETHI ¥ MallbIe TeNd, CHCTeMa 3eMILT— 2 — MP38, MP55, MP56, MP57,
CHCTEMBI Jyna. Crpoenue u 3ponouus ConHua ¥ 3B€31. Knaccuduxanus I1P61, I1P63, I1P69, I1P610,
3BE31. 3BE3/1bI ¥ HCTOYHHKY MX DHEPIUH. IMPy1, TIPy6, IPy11, ITPy12
Tema 7.2 Teoperuuecckoe 3aHsTHe, Mueunniii Ilyrs — Hama [anaxTuxa. OK 05, JIP26, JIP34, MP5,
DBOJIIOLHUSA Tunet ranaxrek. Paguoranaktukn u  ksasapsl. BceeneHnas. 3akon MP21, MP33, MP36, MP37,
Beeneunoit XaG0na. 2 — MP38, MP55, MP56, MP37,
Pamaxreka. Tunel ragaktux CoBpeMeHHBIE IIPEACTAaBICHHA © [1P61, 11PG3, TTPGY, IIP610,
cTpoenud 1 3somonun BeesenHoil [TPy1, [TPy6, TPyl 1, [TPy12
JaGoparopuast pabora Nel2. M3ydeHnue kKaprsl 3Be3HOI0O Heba. OK 04, JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
) - MP6, MP12, MP13, MP15,
MP16, MP17, MP39, [1P66,
I1P69, 11P610, [TPy1, I1Py7,
1IPy12
Pabora Hax HBAMBHAYANBHLIM IPOEKTOM 32 —
IpomesxyTounas arrecTaust (IK3aMeH) 12 —
Bcero: 196 34

51




3. YCJI0OBUS PEAJIU3AIOMH TPOT'PAMMBI YYEBHOT'O IIPEAMETA

3.1. MaTepnajibHO-TeXHUYECKOe oDecriedeHHe

Hns ocBoenuss mporpaMmel yueOHoro npeamera OOIly.11 ODwuzuxa B
OBIIOY «KOMT» umeetcs yuebHsIi kabunet «Dusuka.

ITomemenue xabHHeTa OCHAILEHO THUIIOBLIM 00OpYIOBaHUEM, B TOM HHCIe
CHICHUATU3APOBAHHOH  yueOHOM  Meleapr0o W cpeacTBaMu  OOy4eHUs,
HeoOXONUMBIMH AN BBIMOJHEHWs TpeOoBaHWE K  YPOBHIO ITOXTOTOBKH
O0y4aromuxcsI.

Ocnarmenue yueOHoro KabuHeTa:

—  I10CaJ0YHbIE MECTA 110 KOJIUYECTBY O0YUaIOUIHXCSL;

—  pabouee MeCTO IIperIoaBaTes;

—  3aJIaHus Uil KOHTPOJLHEIX paboT;

—  npodeccHOHATBHO-OPUCHTHPOBAHHLIC 3a/1aHNL;

—  DJK3aMEeHalMOHHBIe MaTepHabL.

Texuuueckue cpeacTa oOydeHus:

~ IHEePCOHANBHBIA  KOMIBIOTEP ¢  JIMHIEH3MOHHBIM  IPOTPaMMHBIM
obecIieyenueM;

—  IPOEKTOp C HKPaHOM.

3amsr:

bubnuoreka, YnTaATBHBIN 32l ¢ BEIXOAOM B CeTh VIHTEPHET.

3.2. UudopmannoHHOe o0ecnieyeHHe peau3alii HPOrPaMMbl

Hnas peamusanum mporpamMmel B OubimoreyroM (orae OBIIOY «KBMT»
UMEIOTCA MEYaTHBIE M 3JIEKTPOHHBIE 00pa3oBaTeNbHbIC W HH(DOPMALMOHHEIE
PECYPCHI I UCIIOJIB30BaHKS B 00pa3oBaTesibHOM IIpoLEecce.

3.2.1. OcHOBHBIE HCTOUHHKH

1. Msxumes IS, Byxosues B.b., Corckuit H.H. ®uzmkxa 10 xiacc.
Yuebnuk. bazossiil n yriuybnennsiit yposru. — M.: [Ipoceewenne, 2022,

2. Msxkumies I'.4., byxosueB b.b., Corckmit H.H. ®usuxka 11 xmacc.
Yuebnuk. bazossiil u yriybnennsti yposuu. — M.: [Ipocetenue, 2022.

3.2.2. JIonoJAHUTEIbHbIE HCTOYHHKH

1. Poguonos, B.H. ®usmka pmns xommemxeii: yuebroe rocobue s
cpeanero mnpodgeccuoHanbHoro obpaszopanms / B.H. Poguwonos. -— Mocksa:
Mznarensctso Opaiit, 2023. ~— 202 ¢. — (Tlpodeccuonansuoe obpasoBanie). —
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ISBN 978-5-534-10835-4. — Texkcr: anexrtponusiit // OOpaszoBarenbHas
mwiatdopma HO0paiit [caiir]. — URL: https://urait.ru/bcode/517346

2. BacunbeB, A.A. @usuka: yueOHOoe mnocobue [UIf  CPEIHEro
npogeccroHanbHOro obpazopanus / A.A. Bacunses, B.E. ®enopos, JI.J. Xpamos.
— 2-e u34., ucnp. u pon. — Mocksa: MagatensctBo 0paiit, 2023. — 211 ¢, —
(IlpodeccuonancHoe obpaszosarue). — ISBN 978-5-534-05702-7. — Texcr:
anektporuel // OOpa3osarenbHas mmatdopma [Opaiit [caiit]. — URL:
https://urait.ru/bcode/514208

3.2.3. NurepHeT-pecypehbl

1.Enurast  komnexuud — OMQPOBEIX  00pa3oBaTeNbHBIX  PECYypcoB
[DnexTponHsbIi pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas 2nekTpoHHas Imukoda [DnekrpoHHBH pecype] URL:
https://resh.edu.ru/

3. Uudoypoxk [DnekTponnsiii pecype] URL: https://infourok.ru/

4. Pemty EI'D [OnexTponssiii pecype] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJIb 1 ONEHKA PE3YJbTATOB OCBOEHUSI YUEBHOI'O

NPEIMETA
Kontpone u omenxa pe3yasTaToB OCBOEHHS ydueOHOro IIpenMera
PacKpbIBalOTCS Yepe3 JUCHUIUTMHApHBIE pPe3ylbTaThl, HanpaBleHHBIE Ha

dbopMupoBaHHe OOMMX U HpPOQECcCHOHANBHBIX KOMIIETEHIMI II0 pa3fielaM H

TeMaM COIEPIKaHUsl yIeOHOro Marepyana.

Oomag /
npodeccHOHATLHASN
KOMUOeTeHIHs

Paznen / tema

THIBI OLEHOYHEIX
MEpONpUsI THIH

OK 01. Beibupars cnocodsr
peleHus 3a1a4
npogeccuoransHON
IEATENEHOCTH
NPUMEHHTENIBHO K Pa3IHIHBIM
KOHTEKCTaM

Benenue

YCTHERIA onpoc

Pazmen 1, Tema 1.3

Tectuposanue
YCeTHBIR 0TIPOC

Pasmen 2, Tema 2.1, Tema
2.2, Temal3

Tectupopanue

YeTrel onpoc

Du3nyecKuid TUKTaHT
Ipencrasnesre pe3yIbTaToOB
JaboparopHbix paboT
Kourponsras pabota

Pasmen 3, Tema 3.1, Tema
3.2, Tema 3.3, Tema 3.4,
Tema 3.5

Yerusiit onpoc
IlpencrapneHue pe3ynbTaTOB
1ab0paTOPHEIX paboT
Kontponrnas padbota

Pazmen 4, Tema 4.2

TecrupoBanne

YCTHLBIHR onpoc

Puznyueckdii THKTAHT
[Ipencrapnenue pe3ynbTATOB
JTa00paTOPHBIX paboT
KonTponsnas pabota

OK 02. UcnonpzoBath
COBPEMEHHEIE Cpe/ICTRA
TIIOHCKA, aHAJIH3a U
HHTCPIPeTALNH
uHbOpMANNH, 1
HHGOPMAIHOHHEIE
TEXHOJIOTHY /IS BEHIONHEHHS
3a7a4 NpodecCHOHANBHOM
JAeATENBHOCTH

Pasgen 1, Tema 1.2, Tema
1.3

Yerusiit onpoc
@u3uyecKkul IUKTAHT

Pasmen 3, Tema 3.1, Tema
3.2, Tema 3.3, Tema 3.4

TectupoBaHue

YerHeii onpoc

Dusyueckni IUKTAHT
IpezcraBnenue pe3yiabTATOR
1abopaTOpHEIX padoT
Koutponshas pabota

Pasnen 4, Tema 4.2

KounrponrsHas pabora
[Ipencrasnenyie  pesynbpTATOB
nabopatopHBIX pabor

Pasnen 5, Tema 5.1

[Ipencrasnesue pesyIsTAIOB
n1abopaTopHsIX padoT
Kontponpnag paboTta
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OK 03. MaamanposaTh U
Peann30OBEIBATH COOCTBEHHOE
npoecCHORAILHOE U
JTHYHOCTHOE Pa3BUTHE,
NPT PUHHMATENBCKYIO
AeATENHHOCTH B
npodeccHoHansHoH chepe,
HCIIONB30BaTh 3HAHUS 110
bHHAHCOBOH I'PaMOTHOCTH B
Pa3NUYHBIX )KA3HEHHBIX
CHTYaI[HIX

Pazgen 6, Tema 6.1

Konrponpras padora

Paspen 2, Tema 2.2, Tema
2.3

Ipencrasnesue pe3ynbTaToOB
nabopaTopHBIX pabot
Konrtponpras pabora

Pazpmen 3, Tema 3.2

YCTHBIA onpoc
[IpencraBnenuie pe3vILTATOR
nabopaTOpHBIX padoT
KonTponnHas paborta

OK 04. D¢ dexTusno
B3AUMOIEHCTBOBATE M
paloTaTh B KOJUJIEKTHRE 1
KOMaHIe

IloBTOpeHHe Kypca OU3HKH
OCHOBHOH IIKOJIBI

Bxonnoii xoHTpOIH

Pazpgen 1, Tema 1.3

Yeraeit onpoc
DOU3HYSCKUHE IUKTaHT

Paznen 2, Tema 2.1, Tema
2.3

TectupoBanue

Yerueriit onpoc

DuznIecKui AUKTaHT
IlpencTaBrenue  pe3yiabTaToOB
nabopaTopHrIx pabor

Kontponpras pabota

Paznen 3, Tema 3.1, Tewma | TecTtuponanue

3.2, Tema 3.4, Tema 3.5 IIpencrapnenne pe3ynbTaTOB
nabopaTopHbX padoT
KonTtponnaas pabora

Pasgen 4, Tema 4.2

Kontponsaas pabota
Ilpencrarnenue pe3yIbTATOB
naboparopHBIX paboT

Pazmen 5, Tema 5.1, Tema
5.2

Yerasli oupoc
[IpencrapneHue pe3ynbTATOB
naGopaTopHBIX paboT
KountponeHas pabora

Paznen 7, Tema 7.2

Ycrasrit onpoc

Dusrrgeckuit IUKTaHT
IIpencrasncane  pe3ynbTaToOB
JadopaTopHBIX paboT

OK 05. OcyurecTRisrhb
YCTHYIO ¥ IACEMEHHYIO
KOMMYHUKAaIIHIO Ha
TOCYIapCTBEHHOM S3BIKE
Poccuiickoit ®enepannm ¢
yaeroMm ocobennocTeit
COIUAIBEHOIO ¥ KYNBTYPHOTO
KOHTEKCTa

Pasmenr 1, Tema 1.1, Tema
1.2, Tema 1.3

Yerasi onpoc
Ouspwueckuit IKTAHT

Paspmen 2, Tema 2.1, Tema
2.2, Tema 2.3

YeTHBIH onpoc

Ou3nIeCKuH TUKTAHT
KonTpomnsHas pabora
Hpeacrapnenue pe3yiabTATOB
nabopaTopHbBIX paboT

Paznen 3, Tema 3.1, Tema
3.4, Tema 3.5

Yerasit onpoc
Drsuyeckul AMKTaHT
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KontponsHas padora

Pasnen 4, Tema 4.1,
4.2

Tema

Tlpencrasnesne pes3ylbTaToB
NabopaTOPHEIX paboT
Kontpompaas pabota

Pasgen 5, Tema 5.1,
5.2, Tema 5.3

Tema

Yerusil onpoc

Qu3nyeckuil TUKTaHT
IIpencrasienne pe3ynpraToB
1abopaTOpHEIX paboT
KonTponsHas pabota

Pasgen 6, Tema 6.1,
6.2

Tema

Yerasif onpoc
OuznHaecKudl TUKTaHT
KontponsHas pabora

Pazper 7, Tema 7.1,
7.2

Tema

YeTHBIH onpoc
[Ipencrasnenue pe3yabTaToB
nabopaTtopHsrx padoT

OK 07. CozeficTBOBaTH
COXPaHCHUIO OKPYKAIOIeH
Cpensi, pecypcocOepexenuIo,
IPHMEHSITH 3HaHAS 00
H3MEHEHUH KIIMMaTa,
TIPUHIAIIEL 6EPEIKITHBOTO
IPOH3BOACTBA, S PEKTHBHO
IEeHCTBOBATH B UPE3BBIYaHHEIX
CHTYaIHsx

Pasngen 2, Tema 2.2

Verapil onpoc
Ousuveckull TUKTEGET
Kontponssas pabora

Pasgen 3, Tema 3.3

YerHE OipoC
Ou3nyecKuil JUKTaHT
KonTponeras pabota

Paznen 5, Tema 5.2

TectupoBauune

YCeTHBIH onpoc
Ilpencrapienue pe3ylnbTaToB
nabopaTopHEIX paboT
Kortposarsaas paborta

Paznen 6, Tema 6.2

YeTHEIR onpoc
KonrtponsHas pabota

Ilpencrapienue pe3yibrarcs
IPAKTHYECKUY padoT
IIK  2.1. Bssmasre u | Pasnen 3, Tema 3.2 YCTHEIR Onpoc
JHArHOCTHPOBATE IlpeacraBneHre pe3ynbTATOB
HEUCTIPABHOCTH " n1a6opaTopHLIX paboT
TIOBPEXICHHS yCIpOHicTB

AH(DOKOMMYHUKAHUOHHEIX

Pasnen 4, Tema 4.2

VYeTHEIN OnIpoc
TIpencraBienue pe3yibTaTOB

CHCTEM, B TOM  4YHUCjE

HePCOHATBHEBIX G POBBIX nabopaTopHBIX paboT
YCTPOHCTB 1 opucHOH

TEXHUKH.

TIK 2.2. Yerpausgre | Pazgen 3, Tema 3.2 YCTHBIH OIpoc
HCHCIPABHOCTH . u ITpencrasnenne pe3yibTATOB
TIOBPEIKACHUS YCTpOHCTR

MH(QOKOMMYHUKAITHOHHBIX
CHCTEM, B TOM  YHCIE
HEPCOHANBHEIX  IH(POBHIX

nabopatopurex patot

Paznen 4, Tema 4.2

YerHBIH 0npoc

[Ipencrasiesne pe3ynbTaToB |
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YCTPOHCTB
TeXHHKH.

H

oducHOH

naboparopHLBIX paboT
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