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NNOACHUTEJIBHAS 3ANIUCKA

[lporpamma no  ¢uskke Ha yposHe Cpe/iHero. o0miero obpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHHI M TpeOoBaHWi K pe3yabTaTaM OCBOEHMS
OCHOBHOH 00pa3oBaTe/lbHON MPOrpamMMbl, MpeACTaBieHHbX B OIOC CO0Q; 4
TaloKe © y9€ToM (efiepaiabHOii pabouelt nporpaMMbl BOCIUTAHUS U Konuernmmuu
NMpenonasanus y4eOHoro npeamera «Pusnka» B 06pazoBaTebHbIX OpraHM3anusx
Poccuiickoli ~ Menepanun, PCAIM3YIOILMX  OCHOBHble  OOpasoBaTe/bHbIE
IpOrpaMMbl.

IIporpamma no ¢usuke onpesgesnser obs3aTebHOe pe/IMETHOE cofeprKaHue,
YCTaHAB/IHBACT PEKOMEHAYEMYIO [10C/IEA0BATEIbHOCTL U3YUEHHUS TeM U pa3/ieion
Y4eOHOro npeamera ¢ y4&TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsi3eH,
JIOTHKH  y4eOHOro rmpolecca, BO3PACTHBIX OCOGEHHOCTEH o0yyqaroimxcs.
[Iporpamma mno ¢usuke naér npeacrasienue o HessiX, coaep:kaHuH, oOIuei
CTPAaTerdk OOy4YeHMSl, BOCTIUTAHMS WM pa3BUTHS 00yualommnxes  cpeacTBaMH
yaedHoro npeamera «Dusukay Ha yriyOn€HHOM ypOBHE.

WMsyuenne kypca ¢usuku yrayGaéunoro YPOBHS [103BOJISIET pPeaJu30BaTh
3ala4y MPO(pECCHOHATBHOMN OPUEHTAILMM, HAIPABIEHO HA CO3AAHUE YCJIOBUH st
MPOSIBJICHUS CBOMX HMHTEIUIEKTYa/IbHBIX M TBOPYECKMX CIIOCOGHOCTEH KajKIIbiM
00y4aloIMMEsl, KOTOPBIE HEOOXOAUMbI /UL npoaoJukenust obpaszosanus B
OpraHus3alusaX Mpo(ecCHOHANBLHOrO 00pa3oBaHus [0 pa3jiMgHbIM  (hHU3UKO-
TCXHHUYECKUM U MHIKEHEPHBIM CIIELMATbLHOCTAM.

B mporpamme 1o dusuke onpenessiores MJIAHUPYEMbIE  Pe3yIILTAThI
OCBOCHHA Kypca (U3MKH Ha ypOBHE cpejiHero obiiero o6pa3oBaHus: JIMYHOCTHBIE,
MCTAlPEAMETHBIC,  MpeAMeTHble  (Ha  yriy6iéHHOM  ypoBHe).  Hayumo-
METOJI0JIOTHYECKOH OCHOBOM 15t paspaboTkm TpeOOBaHUN K JIMYHOCTHbIM,
MCTAlpEAMETHLIM M NIPEAMETHBIM pe3ynbTaTaM OOyYalolmUXCs, OCBOMBIIHX
MporpaMMy Mo  (QU3MKe Ha YpPOBHE CpPEAHEro obLIero oOpa3oBaHus Ha
yriyO€HHOM ypOBHe, SBJISETCS CHCTEMHO-AEATE bHOCTHBIH MOAXOL

IIporpamma o dusmnke BkIIOUaeT:

TUTAHHPYEMBIC  pe3y/ibTaThl OCBOCHMS Kypca (M3MKH Ha YriayGiaéHHOM
YPOBHE, B TOM HHCJIE IPEAMETHbIE PE3yJIbTaThl 110 rojaM o0yUeHHUs:;

comepxkanue yuedHoro npejmera «Ousnka» 1o rogam 00yueHus.

[Iporpamma no dusuke wumeer NPUMEPHbBIH  XapakTep W MOKeT ObITh
HCTIO/Ib30BaHA YHUTEAMH (DU3UKH JUIA COCTABIIEHHS CBOUX paBoumx porpamm,

[Iporpamma 1o ¢usmke He CKOBbIBaeT TBOPYECKYHO MHULMATHBY yuHTENled U
[IPCIOCTABIACT BO3MOXKHOCTH [UIS  peau3allid  Pa3iUYHBIX METOIHIeCKHX
MOAXONOB K MpENOAaBaHHIO (DU3UKM HA yrayOnéHHOM YpOBHE MpH YCIOBUH
COXpaHeHHs 00s3aTEBLHON YaCTU CONEPKAHUS Kypea.



Pusnka Kak Hayka o HauGosee OOIIMX 3aKOHAX MPUPO/IbI, BLICTYIAs B
Ka4ecTBe yueOHOro MpeaMera B LIKOJE, BHOCHT CYLIECTBEHHBIH BKIAL B CHCTEMY
3HaHHH 00 okpyxkatolem mupe. 11IKoabHBII Kypc QU3HKH — cHCTeMO0Gpasytomuii
AT CCTECTBEHHO-HAYYHBIX YHEOHBIX MPEIMETOR, MOCKOIBKY (hH3HYECKUE 3aKOHBI
ACKAT B OCHOBE [POLECCOB W ABJEHWH, H3y4yaeMbIX XuUMHel, GHOTOrHei.
(usnyeckoil reorpadueil u acTpoHomuen. Mcnosw3oBaHue W akTHBHOE
NpUMEHeHHEe (U3MYeCKUX 3HAHMI OrNpeaeio XapakTep M OypHOe pasBUTHe
PasHOOOpasHBIX TeXHONOrHil B cdepe HSHEpPreTHKH, TpaHCIIOpTa, OCBOEHUS
KOCMOCa, MOTy4YEeHHs HOBBIX MaTepUalloB C 3aJaHHBIMH CBOMCTBAM, U3yyenue
(GU3MKM BHOCHT OCHOBHON BKJaj B (hopmMHUpoOBaHHE  eCTeCTBEHHO-HAY HOI]
KapTHHbI MHpa 00y4arloulerocs, B (GOPMHpOBAHUE yMEHHI] NPUMEHATh Hay4HbI
METOJ MO3HAHUS MIPU BBINIOJHECHUH UMH Y4eOHbIX UCC/Ie10BaAHMIA.

B ocHoBY Kypca ¢usmku Ha ypoBHe cpestero obiiero 00pa3oBaHus MOJI0KEH
PAA MIIeH, KOTOPbIE MOKHO PACCMATPHBATE KAK IPUHLIMIIBI €10 MOCTPOEHHH.

Hoesn uenocmuocmu. B cooTBeTcTBUM ¢ Heil KypC SBISETCS JIOMMYECKH
3aBEPIICHHBIM, OH CONEP/KUT MaTepuall U3 BCeX pasieson (Gu3nKH, BKIOYaeT Kak
BOMNPOCHI KIaCCHYECKOM, TAK U COBpeMEHHOMN (PHU3IUKH.

Hoesn cenepanusauuu. B cooTBeTCTBHM C Heii maTepuas Kypca (U3MKHU
00beNMHEH BOKPYr  (DU3MYECKHX Teopuit. Benymwmm B kypce smsercs
GopmupoBaHie MpeacTaBICHHH O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE W
rnoJe.

Hoen eymanumapusayuu. Eé peannzauus [peirnojaraeT MCroib30BaHue
TYMaHUTapHOro MOTEeHUHMANA (H3MYECKONH HAyKH, OCMBIC/ICHHE CBSI3H pA3BUTHS
GHU3MKM ¢ pa3sBUTHEM OOLIECTBA, a TaKkme MHUPOBO33PEHUYCCKUMI,
HPaBCTBEHHBIMM H IKOJIOTHYECKUMH TIPOBIeMaMH,

Hoesn npurnaonoi nanpasiennocmu. Kype dusuku yray6nénnoro yposus
IpEANOIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TeXHOIOTHYECKUX
MPUIOKEHUH M3YYeHHBIX Teopuil M 3akoHoB. [Ipu 3Tom paccMaTpUBalOTCS Ha
YPOBHE OOLIMX [pEeACTaBIEHUI W COBpPEMEHHbIE TEXHMUYECKUE YCTpOHCTBa, H
TEXHOJIOTUH.

Hoea IKonozusauuu peanusyercs [OCPEICTBOM BBEACHUS 3IeMEHTOR
COACPAKAHHA,  TOCBALICHHBIX  JKOJIOTHYECKMM  MPOOJIEMAM  COBPEMEHHOCTH,
KOTOPBIE CBA3AHbLI C pasBUTHEM TEXHMKH M TEXHOJOTHH, a Takxe 06Cy)ueHHs
NpodeM palHOHATBHOIO MPUPOIONO/IB30BAHKS U SKOIOTHUYECKOH 0e30MacHOCTH.

OcBoerue conepikanus mporpamMMbl 10 (GU3MKE A0IKHO ObITH OCTPOEHO Ha
HPHHELHNSX CHCTEMHO-IEATEIBHOCTHOrO noaxoza. JUist GU3nku peanusanus THX
NPHHLUKNOS 0a3MPYeTCsl HA UCIIONb30BAHHU CAMOCTOSTETBHOMO IKCIIEPUMEHTA Kak
MOCTOAHHO AcHcTBYIOUlero (aktopa y4eGHOro rmpouecca. Jlis yray0n€HHOro
YPOBHE = 370 CHCTEMA  CaMOCTOSTENLHOTO  YYEHMYECKOIO  KCIEpPUMEHTa,



BK/IIOYAIOLIEr0 (POHTANBHBIE YYEHWYECKHE OMBITHl [PU  H3YYEHUH HOBOIO
Marepuala, jlabopatopHble paboTsl U paboThl npakTHkyMa. [Ipyu 9TOM BO3MOKHEI
aBa cmocoba peaiu3auud (DU3MYECKOro MpakTukyma. B nepBom ciyuae
MPaKTHKYM IpoBoauTcs aubo B koHue 10 u 11 knaccos, nubo nocse nepsoro u

BTOPOTO TMOJYrOJMH B KaKIOM M3 JITHX KiaccoB. Bropo#t cmoco6 — 3T10
WHTerpauus paboT MpakTHKymMa B CHCTeMy nabopaTopHbIX padoT, KOTOpkle
NPOBOASTCS B Mpolecce M3ydeHus pasjena (tembl). [lpu stom noa paboramu

NPaKTHKyMa MOHMMAaeTcsl CaMOCTOSITENIbHOE UCCIe/IOBAaHHE, KOTOPOE MPOBOAUTCS
1O PYKOBOACTBY CBEPHYTOro, 000011IEHHOrO Bra €3 MoLaroBoi UHCTPYKIIKH.

B nmporpamme no (Qusuke cucTeMa YYEHMYECKOrO 9IKCIEPUMEHTA,
nabopatopHblx paboT ¥ NpakTHKyMa MpeacTaBieHa eIHHbIM nepedHeM. Bribop
TEMATHKH JUIS 9THUX BHMIOB YUCHHUYECKMX MpaKTHYECKUX padoT OCYLIECTBISCTCS
YHacTHHKaMH 00pa3oBaTe/IbHOrO MpoLecca UCX0/1s U3 0COOEHHOCTEH MOYPOUHOro
[UIaHUPOBaHus M ocHauleHus kabuHera ¢usuku. Ilpu sTomM obecneunBaeTcs
OBIaJIeHHE O0Yy4aloIMMUCH YMEHUSIMM TPOBOAWUTH TNpPSMble U KOCBEHHbIE
M3MEPEeHMS, HCCIIC/I0BAHUS 3aBUCHMOCTEH (PU3MUCCKUX BEJIMYWH M TOCTAHOBKY
OILITOB 110 NPOBEPKeE MPEeIOKEHHBIX THIIOTE3.

bonbuioe BHUMaHMe ylenseTcss pelleHUIO0 pacudETHBIX M KayeCTBEHHBIX
sana4. Ilpu sToM a8 pacu€THBIX 3a7a4y NMPUOPHUTETOM SIBISIOTCS 3a1a4M C SBHO
3a1aHHON W HEABHO 3a1aHHON (QU3MUECKOH MOJIC/bIO, MO3BOJISIOLIME MPUMEHATE
H3YYEHHbBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJIHOr0 pasiesia Kypca, Tak W
HHTEIPHDPYS NPUMEHEHHE 3HAHUHU M3 pa3HbIX pa3zienoB. J[1s kayecTBEHHBIX 3a/1ay
NPHOPHUTETOM SBIAIOTCA 3alaHus Ha oObsCHeHMe/NpelcKazaHWe IPOTEKaHUs
OH3HYECKUX ABJICHHI W NPOLIECCOB B OKpYJKalolleH *KU3HHU, Tpedytoline Bbibopa
OH3NYECKOH MOACIN 418 CUTYALHK IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorserctBuM ¢ 1peboBanusmMu  PI'OC COO k wmarepuaibHO-
TEXHHYECKOMY oOecnedeHuto yueOHoro npouecca kypce (Gpu3MkH yriayOaéHHOro
YPOBHs Ha YPOBHE cpejiHero o0uero obpa3oBaHus J0JKEH U3ydaThCsl B YCIOBHIX
npeaMeTHOro kadbunera. B xaOunere @u3uku n0mKHO ObITh HeoOXoaMMoOe
nadopaTopHOoe 000pYa0BaHWe /UIS BBIMOJHEHUS YKa3aHHbIX B MporpaMme Mo
Gu3KKe y4YeHHHYECKHMX OMbBITOB, JadOpaTOpHBIX padOT U padoT NpaxkTHKyMma, a
TaKXkKe JIeMOHCTPalUHOHHOe 000py/10BaHMeE.

JlemoHcTpausonsHoe o0opyaoBaHMe (DOPMHUPYETCsT B COOTBETCTBUM ¢
MPUHLIMIIOM MHHMMAaNbHOW JIOCTAaTOYHOCTH M ofecrieyuBaeT IMOCTAHOBKY
MEPEYUCICHHBIX B Mporpamme 1o Qu3MKe KIIOYEBbIX [AEMOHCTPALUN JUIs
HCC/IC/IOBAHUS  M3VYaeMbIX  SBICHUH M TPOIIECCOB, IMIUPHYUECKUX U
(YHIAMEHTAIBHBIX 3aKOHOB. UX TEXHUUYECKUX MIPUMEHEHHIA.

Jlabopatopioe oOopyaoBaHHe Ul YYEHUHYECKUX MPAKTHHYECKUX paboT
(hopMHpyeTCs B BHMIE TeMaTHYeCKHMX KOMIUIEKTOB M obecrievynBaeTcss B pacyére




OQHOIO KOMIUIEKTa Ha JABYyX oOyHaiouxcs. TemMaTHUecKHe KOMIUIEKTHI
AabopatopHOro o0OpYAOBaHUs JIOJIKHBI ObITh [MOCTPOEHLI HA KOMILIEKCHOM
MCIOJB30BAaHUK AHAJIOrOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
H3MEPUTEIBHBIX CHCTEM B BH/JIE HIU(PPOBBIX 1a00paTOpHit.

OcHOBHBIMH LENAMHU U3yueHUs: HU3UKK B 00111eM 00pa30BaHNUHK ABJIAIOTCS:

GOpMHpOBaHUE WHTEpeca M CTpeMieHHs 00ydalollMxess K Hay4dHOMY
M3YYEHHIO [IPUPO/Ibl, pa3BUTHE MX MHTEUIEKTYaJbHBIX M  TBOPYECKUX
CIocOoOHOCTeH;

pasBMTHE [PEJACTABICHUI O HAay4YHOM METOje [O3HAHUS U (HOPMHUPOBAHHE
MCCIe10BATE/IbCKOTO OTHOILIEHUS K OKPYIKaIOIIUM SIBJICHUSIM;

(GOpMHPOBaHME HAyYHOIO MHPOBO33PEHHUS KaK pe3ysibTara M3y4eHHS OCHOB
CTPOSHHS MaTepUU U QyHIaMeHTaNbHbIX 3aKOHOB (PU3HUKHU;

(opMHUpPOBaHUE YMEHHH 00BSCHATH SBJICHHUS C UCTIONb30BaHUEM (hU3NYECKHUX
3HAHWI U HAay4YHBIX J10KA3aTeIbCTR;

(GopMupOBaHHe NpejiCTaBAeHUH O poju (GU3MKKU JUTS Pa3BUTHS JPYTHX
€CTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE Mpe/icTaBIeHNH 0 BO3MOIYKHBIX chepax Oyayueii
npodeccHOHalIbHON JIeSTeIbHOCTH, CBA3aHHBIX C (PU3UKOH, [OArOTOBKA K
AanpHe#eMy 00y4eHHUIO B 3TOM HaIpaB/IeHUH.

JlocThzkenue ITUX Leliei obecrieunBaeTesl pelleHUeM CleAyIOlUuX 3a1a4y B
MpoLecce U3ydyeHus Kypca (PU3MKK Ha YPOBHE CpejIHero od1ero oopazoBaHus:

npuoOpeTeHue CUCTeMbl 3HaHUHU 00 OOILMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopMsiX,  BKJIIOYas  MeXaHUKy,  MOJIEKYJspHYO  (U3HKY,
3EKTPOAMHAMHKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTBI aCTPOPU3HUKH;

dopMHpOBaHHEe YMEHUH MPUMEHATH TeOpeTHYEeCKHe 3HaHUs 11 00BSICHEHHUS
OU3HYECKUX SBACHUH B NPUPOJE W JUIS NPUHSATHS MPaKTHUYECKUX pellieHWH B
MOBCEIHEBHOM KH3HMU;

OCBOGHME CHoco0OB pelleHHus pazIMdHbIX 3aj]ad ¢ SBHO 3a/1aHHOW
Gu3MYeCKOH MOJAenblo, 3ajay, [10/pa3yMeBalolIMX CaMOCTOsITe/IbHOE CO3/1aHue
Ou3WYECKOl MOJenM, aJIeKBaTHOW YCJOBHMSM 3ajadd, B TOM 4Mc/e 3ajaady
HHACSHEPHOr0 XapakTepa;

noHuManne  (QU3MYSCKUX OCHOB W TNPUHIMIOB JICHCTBHS TEXHHUYECKHX
VCTPOHCTB ¥ TEXHOIOTMHYECKNX MPOLECCOB, UX BIUSHUS Ha OKPYIKAIOLLYIO CPELY;

OBJaieHMe METOJaMH CaMOCTOSITE/IbHOIO [JIAHWPOBaHUS M [POBE/IEHUS
OU3HYSCKMX 3KCNEPUMEHTOB, aHaluW3a M UHTEpNpeTaludd  UH(OPMAaLHH,
ONpeaeacHs JOCTOBEPHOCTH MTOJYHYEHHOTO pe3yibTaTa;

CO3AaHMe VCIOBHIl Ul Pa3BUTHS YMEHMI [POEKTHO-MCCIIEN0BATEIbCKOI,
TBOPYECKO#H ASSTeNbHOCTH;



pa3BUTHE MHTepeca K cdepam npodeccHoHanbHON AEATE/IbHOCTH, CBSI3aHHOM
¢ QU3UKOH.

B cootserctBun ¢ tpebosanusmu PIOC COO yriyOnéHHBIA ypOBEHb
u3vuenus ydeGHoro npeamera «®Dusuka» Ha ypOBHE CpPEIHEro ob1ero
obpasopanus BbIOMpaeTcs OOYHANOIIMMHUCH, TUIAHUPYIOLIMMH  MPOIOIDKEHUE
00pa3oBaHus 110 CHELHATLHOCTAM (QU3HKO-TEXHUYECKOTo npoduis.

Ha usyuenue Qpusnky (yrnyOnéHublii ypoBeHb) Ha YPOBHE CpElIHEro o0l1ero
oOpa3oBaHHs OTBOAMTCA 340 yacor: B 10 kiacce — 170 gacos (5 4acoB B Hellel0),
8 11 xaacce — 170 yacoB (5 4acoB B HEJIENHO).

[lpeanaraemblii B mporpamme 1o (u3uke [epeyeHb nabopaTopHBIX |
NpaKTHYeCKMX padoT sBIAETCS PEKOMEHIOBAHHBIM, YYHTCIb JeIacT BLIOOD
mposeleHus J1aGOpaTOpHBIX paboT W OMBITOB € Y4ETOM HMHIAWBHIYaJIbHBIX
ocobeHHOCTeH 00y4aroLuXcsl.



COJEPKAHHME OBYUYEHUS
10 KJACC

Paszaea 1. Hayunblii MeTOA MO3HAHNUS NIPUHPOIbLI.

®usuka — GyHIaMeHTalbHas HayKa o npupoje. HayuHplid METO/ MMO3HAHHUA 1
MeTOaB! Hecie0BaHus (PU3HIECKUX ABJICHHH.

JKCrepUMEHT M Teopus B Mpoliecce MO3HAHMS MPUPOJbI. HaGoaenue u
3KCIIEPHMEHT B U3HKE.

CriocoObl  u3MepeHus (QU3MYECKMX BeJIWHMH (AHAJIOroBbIC H UM ppoBLIE
H3IMEPHTEIbHBIC MPHOOPBI, KOMITLIOTEPHBIE 1aTYHKOBbIC CUCTEMBI).

[lorpemHoCTH  M3MepeHUi (pUIMHECKUX  BEJIMYUH (abcomoTHass ¥
OTHOCHTE/IbHAN).

MozenauposaHue (HU3MUECKUX ABJICHHH U NPOLECCOB (MaTepuaibHas TOYKa,
aBCOTIOTHO TBEPIOE TeJO, MjeanbHas JKMAKOCTb, MACAIbHBIM Tas3, TOYEYHBIH
3apsa). [unoresa. Gu3NUECKUi 3aKOH, FPAHUILbI €TO MPUMEHUMOCTH. Dduznyeckas
TCOPHA.

Poas u mecTto Gu3nku B (GOPMHUPOBAHWUM COBPEMEHHOM Hay4HOW KapTHHBI
MEPa. B NIPaKTHYECKOIl IeATe/IbHOCTH JIHO/IeH.

Vuenuueckuil IKCnepuMenn, 1adopanophvie padonvl, nPAKMUKYM.

Mamepenue Cuibl TOKa W HaNpsDKEHWs B LENW TOCTOSHHOrO TOKa IpH
NOMOLIH 2HATOrOBAIX U LUPPOBLIX U3MEPUTEIILHBIX IPUOOPOB.

3uaxomctso ¢ undposoii saboparopueii no Qusnke. Ipumepsl n3MepeHis
U3NEECKHX BeIHEHH 1P OMOLLY KOMIBIOTEPHBIX 1aTIHKOB.

Paszaea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexaunueckoe asmwxeHue. OTHOCHTEIBHOCTh MEXAHUYECKOro JABHIKCHUS.
Cucrema oTcuéTa.

[Ipamas 1 oOparHas 3a/1a4u MEXaHUKH.

Panuyc-BeKTOp MaTepuaibHOM TOYKH, €ro MpOEKUMH Ha OCH CHCTEMBI
xoopauHat. [paexTopus.

[lepememiesne, CKOPOCTh (Cpe/lHss CKOPOCTh, MTHOBEHHAS CKOPOCTh) H
YCKOpeHME MATepHanbHOH TOUKM, X MPOEKILMH HA OCH CHCTEMbl KOOpAMHAT.
Caomesne NepeMelIeHHI | CI0)KEHHUE CKOPOCTEH.

PassoMepHOe # PaBHOYCKOPEHHOE MPAMOIHHEHHOE JIBUKEHHE, 3aBUCUMOCTD
SOOPAMEAT, CKOPOCTH, YCKOPEHHS U [1yTH MarepuanbHOH TOYKM OT BPEMEHH U HX
rpaguEy.

Ceoboasoe nazenue. Yckopenue cBoboanoro najaenus. /lBixenue Tena,
SpomessOr0 MOA YIVIOM K FOPH3OHTY. 3aBUCHMMOCTh KOOPAMHAT, CKOPOCTH H
JOROpSENS MATEPHATBHON TOYKH OT BPEMEHH U UX rpaduKH.



KpusoiuneiiHoe aBmkeHue. JIBMkeHMe  MaTepHalbHOH  TOYKM [0
OxpyEHOCTH. YrioBas M JMHelHas ckopocTs. [lepuoa u uyacrora obpalieHus.
LlesTpocTpemuTebHOE (HOPMA/ILHOE), KacaTe/bHOe (TaHIeHLUHAIbHOE) U MOJIHOE
YCKOPEHHE MaTepHaIbHON TOYKH.

Texnuueckue yCTpolCTBa M TEXHOJOrMYECKHUEe I[POLECChl: CIHIOMETP,
ABMXSHHME CHaps/0B, LeNHple, IIecTepéHYaThle M peMEHHbIE Mepeaayw,
CKOPOCTHbIE JTHPTHI.

Aemoncmpauuu.

Mozeas cuctembl oTcHETa, WIUTIOCTPALMST KUHEMATHYECKUX XapaKTEPUCTHK
ABHACHHS.

Cnocobb! secne1oBaHMsl IBUKEHHUH.

HMamocTpaiiug rnpezie’abHoOro rnepexoia v u3MepeHue MrHoBeHHOM CKOPOCTH.

[IpeodpaszoBanue ABMKEHUH C UCTIONB30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3/yXe W B pa3peikeHHOM [POCTPAHCTRE.

Habnronenue asuxeHus Tena, OPOLIEHHOrNO MOA YIVIOM K TOPU3OHTY U
TOPH30HTAJIBHO.

HanpasneHnue ckopocTH MpH ABHIKEHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBanue yrioBoH CKOPOCTH B pelyKTope.

CpaBHeHue nyTei, TpaekTOpui, CKOPOCTEH ABUIKEHMS OIHOIO M TOI0 Ke
Tena B pa3HbIX cHCTeMax oTcuéra.

Nuenuueckuin ykenepumenm, 1adopamopnsvie padomol, RPAKMUKYM.

HM3yuenue HepaBHOMEPHOrO JABHIKEHHUS C LIEJbIO ONpeneSeHHs MIHOBEHHOM
CKOpOCTH.

H3amepenue ycxkopeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM ABUKECHUH
10 HaKJIOHHOH MJIOCKOCTH.

WccnegoBanue 3aBUCMMOCTM [YTH OT BpPEMEHWU [PH PaBHOYCKOPEHHOM
JABHKEHHH.

H3mepenue YCKOpEHHS cBOOOHOIO najeHus (peKoMeH10BaHO
HCIO/Ib30BaHKe UH(dpoBoH 1abopaTopuu).

M3yuenne aBuKenuss Ttena, OpolueHHOro ropusoHtansHo. [IpoBepka
FHIOTE3bl O MPSMOH NPONOPLUMOHAIBHON 3aBUCUMOCTH MEKIY [IalbHOCTBHIO
noJETa U HavaabHOI CKOPOCTHIO TeJA.

Msyuenue ABMKEHUs Tella 0 OKPY/KHOCTH € IOCTOSHHOW 110 MO/YJIIO
CKOPOCTBIO.

Hccnenosanune 3aBucumocTy nepuoja oOpalleHMss KOHMYECKOro MasTHUKa
OT €ro napamMeTpos.

Tema 2. Tunavuka.



[lepsorii 3axon HetoToma. MueprmanbHble cHCTeMBl OTCYETA. [IpHHIMI
OTHOCHTeAbHOCTH [amunes. HewnepunansHele cucTeMbl oTcuéra (omnpeneneHue,
ApHMEDSLI ).

Macca tena. Cuna. [Ipunumn cynepnosuumu cus.

Bropoii 3akon HeloToHA 1711 MaTepuanbHOi TOYKH.

Tpetnii 3akon HeloTtoHa 1s MaTepuanbHbiX TOuek.

3aK0H BCEMHPHOTO THTOTEHMS. DKBHUBAJIEHTHOCTH TI'PABUTALMOHHONW W
HHEPTHOH MaccChl.

Cuna tsmecti. 3aBUCHMOCTh YCKOPEHHS CBOOOHOIO NajgeHUs OT BHICOTHI
Hal MNOBEPXHOCTHIO [UIAHETHI M OT reorpauyeckoi WMPOTHL. [IBUXkKeHHE
HeDSCHLIX Te M uX ciyTHHKOB. 3akoHbl Keruiepa. [lepsas kocMudeckas ckopocTb.

Cuna ynpyroctu. 3akon ['yka. Bec rtena. Bec Tema, mBmxyuierocs c
YCKOpSHHEM.

Cuna tpenns. Cyxoe tpenne. Cuna TpeHHUsi CKOJIBKEHMS M CHJIa TPEHHS
noxos. Kosdduuuent tpenus. Cuna CONPOTHBIEHUS IMPM JBUKEHUH Tela B
AMIAKOCTH WM rase, e€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEJILHOTO JIBUKEHHUS.

Hasaenue. ['uapoctatnueckoe nasienue. Cuia Apxumena.

Texuuueckue yCTpoiicTBA M TeXHOJIOTMYECKHME MPOLECChl: MOAIIMITHUKHA,
ABHACHHE HCKYCCTBEHHBIX CIIyTHUKOB.

Aemoncmpauuun.

Habaroaenue I8MKCHNS Tell B MHEPLIMAIBHBIX M HEMHEPLMAIbHBIX CHCTEMAX
oTCcuSTa.

Ilpssisn oTHOCHTEIBHOCTH.

Kasenme AsyX UMIMHAPOB WIIM [IAPOB Pa3HOW Macchl C OJMHAKOBBIM
YCKOpEHHEM OTHOCHTENBHO HEMHEPLIUAJILHOM CHCTEMBI OTCUETA.

Cpassesne  pasHOJCHCTBYIOIICH  NMPUIOXKEHHBIX K Tely CHaI €
HPOM3BEACHUEM MacChl Te/la Ha €ro YCKOpeHHe B HHEPLIMAILHOM CHCTEME OTCYETA.

PasescTso cuil. BOSHHMKAIOLIMX B pe3yJibTaTe B3auMOAeHCcTBUS Tel.

H3mepenue macce no B3auMoIefCTBHIO.

HesecomocTs.

Bec 1ena npu YCKOPEHHOM N0 IbEME U MaJIeHHH.

LesTpobextbic MEXaHH3MBI.

Cpasscsne ciuil TpeHus MOKOS, KAaUEHUS U CKOJIbXKEHUS.

Nsenuneckui sxcnepusienm, aabopamopuvie paéomet, HPAKHIUKYM.

H3sepesnue pasHoaeiCTBYIOLEH CHl TIPU JBMIKEHMH OpYyCKa 110 HAKJIOHHOI
MIOCKOCTH.

{iposcpsa runotessl 0 HE3aBUCHMOCTH BpeMEHH JIBMIXKEHMS Opycka Mo
HAEI0EH0N NIOCKOCTH Ha 331aHHOE PACCTOSIHUE OT €ro Macchl.



Hccaexosanue 3aBHCHMOCTHM CHIJI yNPYTrOCTH, BO3HMKAIOIIMX B MPYXKHHE W
PES3MHOBOM 00pasle, oT UX AepopMaLHu.

HM3yuenne IBHKEHHMS CHCTEMBI TeJl, CBS3aHHBIX HUTBHIO, MEPEKUHYTOH Yepes
ASTKHiH ONOK.

Havepenne koo@duumenta TpeHHs Mo BejJHYMHE YroBoro koddduimenTa
sasucuMocTH F(N).

Hccnenosanue ABMIKEHUS Opycka 110 HAKJIOHHOW MJIOCKOCTH C MepeMeHHbIM
XO>QOHIUHSHTOM TPEHHUS.

Mayuenue asmwxeHns rpysa Ha Bajly C TPEHUEM.

Tema 3. Cmamurxa meépoozo mena.

AbcomotHo TBEpaoe Teno. IlocrynarensHoe U BpallaTebHOE JBHKEHHE
T8cpaoro tena. MOMEHT Ccuibl OTHOCUTENIBHO OCH BpallleHusi. [linedo cuibl.
Caomenne ciil, NPHIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

Ycaosus paBHOBecHs TBEPIOro Tea.

Y croiiunBoe, HeyCTolYHBOER, 0e3pa3IMyHOe paBHOBECHE.

Texmmueckue VCTpOHCTBA W TEXHOJOIMYECKUE [IPOLIECChI: KPOHIITEHH,
CTPOMTENBHEIN KpaH. peluéTyaThlie KOHCTPYKLIMH,

Aemoncmpauuu.

Vcaosus passoBecHs.

Buan: pasHoBecHs.

Nuenuneckui sxcnepumenm, 1a060pamopHvie padonivl, NPAKMIUKYM.

Hocaeaosanue ycioBul  paBHOBecUs TBEPIOro Tejla, WMMEIOLIET0 OCh
BpAILICHHA.

Koucipyuposasne KpoHLITEHHOB U pacyéT CUil YIPYTOCTH.

HMaysenne yoroiiausocTu TBEPAOrO Tesa, UMEIOLIEro MJ10111a /b OMOphI.

Tema 4. Jaxonusl coxpanenus 6 MexaHuke.

Humyasc MaTepuansbHOil TOUKH, CUCTEMBl MaTepraibHbiX Todek. [leHTp mace
CHCTEMBI MaTepHansHaIX TOYeK. TeopeMa o IBUKEHUHU LIEHTpa Macc.

MiMiyase ciiisl # H3MEHeHUe UMIyJibca Tena.

3aKoH COXpaHeHHs HMITy/IhCa.

PeaxTuBHOS aBu&eHue.

MowmenT mumyasca marepuanbHod Touku. [lpenacrtaBieHue o coxpaHeHuu
MOMESHTa HMIIVABCa B USHTPAJBHbIX MOJIAX.

Paora cmasi Ha MaloM M Ha KOHEUYHOM rlepeMmellieHuu. [ paduueckoe
BPEICTaBICHKE PadoThl CHIIbI.

MoiunHocTs Ciisi.
KuseTusecsas sseprus MarepuajbHOW Touku. Teopema 00 u3MeHEHHH
EMESTHHSCKON JHEpIMi MaTeprasibHONW TOUKH.



[loTeHumanbubie W HENOTEHLMAIBHBIC CUJIBL. [loTenumansHas DHEPIUA.

[oTeHumanpHas 3Heprus ynpyro aeGopMipoBaHHON NpyKuHbl. [loTeHlnanbHas
SHEprus TeNla B OJHOPOIHOM rpaBuTanoHHom noje. [loTeHuuanbHas SHeprus
Tela B FPABUTALMOHHOM I10Ji€ OJXHOPOAHOTO 1apa (BHYTpH U BHe 1apa). Bropas
KOCMHYECKash CKOPOCTh. TPeThsi KOCMUUYECKas CKOPOCTh.

Cesizb pabOThl HEMOTEHLMANBHBIX CHI € M3MEHEHHMEM MEXaHWUYCCKOH
SHEPrUU CUCTEMBI Tel. 3aKOH COXpaHeHHs MEXaHUYECKOH YHEPIHH.

Ynpyrue u Heylpyrue CTOJKHOBEHUA.

Vpasuenwe bepHymnnm ans waeaqbHOW KUAKOCTH Kak CJIEJACTBME 3aKOHA
COXPaHEeHMs] MEXAHWUYECKOU IHEPTHUH.

Texuuueckue ycTpoOMCTBa U TEXHOJIOTHYECKHE MPOLECChl: IBUKEHUE paKeT,

BOJOMET, KOMEpP, TMpPYKMHHBIH [HCTONET, MPOCKOIN, (QUIypHOE KaTaHue Ha
KOHbKaXx.

Memoncmpauuu.

3aKOH COXpaHEeHUs UMITyJIbCa.

PeakTuBHOE ABHIKEHHE.

M3MmepeHue MOLLHOCTH CHJIBL.

Vi3aMeHeHue dHEPryH Tesa [py CoBeplleHHH paboThI.

B3auMHble MpeBpallieHuss KMHETUHECKOH W MOTEHIMaIbHON JHEPruil npu
JEeMCTBUU Ha TEJIO CHJIb] TAKECTH U CHJIbl YIIPYTOCTH.

CoxpaseHue dHepruy npu cBOOOIHOM MajeHHH.
Vuenuueckuil ykcnepumennt, 1abopamopnvie padonivt, APAKNIUKYM.
MaMepeHne UMITyIbca Tella o TOPMO3HOMY TTyTH.

V3MepeHne CHIIBI THTH, CKOPOCTH MOJENH IIEKTPOMOOMIS ¥ MOIIHOCTH
CHUJIbI TSTH.

CpaBHeHHE H3MEHEHUs UMITYJILCA TeJIa C UMITYJILCOM CHIIBI.

HWcenenoBanye coXpaHeHUs MMITyJIbca TP YIIPYTroM B3aMMOICHCTBUH.

M3mepeHune KHHETHYECKON YJHEpPriy Tejla 110 TOPMO3HOMY IMyTH.

CpaBHeHUE U3MEHEHUs NTOTCHLMAIBHOMN YHEPrHy MPYKHHbI ¢ pabOTOH CHITHI
TPEHHS.

Onpefesnenne paboThl CH/bI TPEHWs [PH JIBUKEHMK Tella 110 HAKJIOHHOH
TUIOCKOCTH.

Paszaen 3. Moaekyasipuas Gpu3nka v TepMOAHHAMUKA.
Tema 1. OcHo6bI MOJEKYJIAPHO-KUHEMUYECKOU MEOPUU.
OCHOBHBIE TOJOKEHUS MoeKyaspHo-kiHeTHdeckoi Teopun (MKT), unx

onpiTHOe obocuoBanue. Juddysus. BpoyHoBckoe aBMiKeHHMe. Xapaktep
NABMKEHUS M B3aUMoOeiicTBUs uacThll Bemiectsa. Mojienn CTpOeHHs TIa3oB,
KMAKOCTEM W TBEPABIX TeJd M OOBACHEHWE CBOMCTB BelIECTBA Ha OCHOBE STHUX
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Mozenei. Macca W pasmepbl  Mosekyn (atromoB). KonuyectBo BelecTna.
[TocTosinnas ABoramnpo.

TennioBoe pasnosecue. Temneparypa u crocoGsl eé n3mepenus. Illkana
Temmepatyp llenscus.

Mozens uaeanbHOro rasa B MOJEKYJISPHO-KMHETHUECKOI] TEOPHUH: YaCTHIIBI
Tasa IBIKYTCs XaOTHUECKH U He B3aUMOIEHCTRYIOT JIPYT C IPYrOM.

['asoBble 3akoHbI. YpaBHenue Menneneesa—Knaneiipona. A6GconoTHas
Temreparypa (uikaia temneparyp Kesnbsuna). 3akon JlaasToHa. M3onpouecce B
HICABHOM Ta3e C TIOCTOSHHBIM  KOJMYECTROM  BelectBa. I paduyeckoe
[IpEACTaBICHIE H30MNPOLIECCOB: H30TEpPMa, H30X0pa, H3obapa.

Cease  Mexay gaBieHueM U CpeiHEH  KMHETHYeCKOW  3IHepruei
HOCTYTATEJILHOTO TEIIIOBOTO JIBMXKEHHSI MOJIEKY/ MIAEanbHOro rasa (OCHOBHOE
YPpaBHEHHUE MOJIEKY IS PHO-KHHETHHYECKOH TeOPHUN HIeaNbHOTO raza).

CBs13b aGCO/IIOTHOM TEMIIEPaTYPhl TEPMOAMHAMUYECKON CHCTEMBI CO cpenHeit
KHHETHYECKOH SHEPrueii oCTyNaTe/IbHOrO TEMNNOBOr0 ABMKEHUS €8 YaCTHUIL,

Texnuueckue ycTpoMcTBA U TEXHOMOIMUECKHE MPOLECChl:  TEPMOMETP,
GapomeTp, MostyueHne HAaHOMATepHAIOB.

Hemoncmpayuu.

Mogienu ABMKEHNS YaCTHIL BeILECTRA.

Monens 6poyHOBCKOro ABMIKEHHS.

Buaeoposuk ¢ 3anucheto peanbHoro OpPOYHOBCKOI'O JABUKEHUSI.

Huddysust kuakoctei. '

Monesnb onbita [ltepHa.

[putsaxenue monexyi.

Monenu KpucTaIM4ecKuX peréTox,

Habmonenue n uceneosanue n3onpoueccos.

Yuenuueckuit sxcnepuvenm, raéopamopnwie pabonel, npakmuym.

Hccnenosanne mpouecca ycraHOBIEHHS — TErIOBOIO paBHOBeCHS TMpH
TEIJI000MeHe MeXIy ropsdeil U X0i0aHOH BOIOM.

VisyueHue wu30TepMHUECKOro Ipolecca (PEKOMEHJIOBAHO MCIIO0JIb30BaHKE
uudpopoii nabopatopun).

Mzyuenne nsoxoproro rpouecca.

M3yuenue nsobapHoro npotecca.

[Iposepka ypaBHeHus coctositus.,

Tema 2. Tepmoounamura. Tenosvre maniuio..

Tepmonunamuueckass (TJ) cucrema. 3anaHue BHEIIHMX YCIIOBUH s
TEPMOAMHAMUYECKO# crcTeMbl. BHellHue W BHYTpeHHue rnapameTpel. [lapamerpsi
TEPMOZMHAMMYECKOH CHCTEMbl KaK CpelHHe 3HAYeHUs BENMYMH, ONMUCHIBAIOIINX
e€ COCTOsAHME HAa MUKPOCKOIIMYECKOM YPOBHE.
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Hym)e magato TepmoauHamukd. Camonpou3sBojbHas — pellaKcalus

3ecK0ii CHCTeMBI K TEIJIOBOMY PaBHOBECHIO.

235 WIeaTsHOrO rasa B TEPMOJMHAMHKE — CHUCTeMa ypaBHEHHH:
M—Knaneﬂpo;ia ¥ BbIp@KEHUE IS BHYTPEHHEH SHEPrHH.

# 3TOI MOJE/IN: HU3Kas KOHLEHTPaLMUs 4acTull, BbICOKHE

= 118 BHVTPEHHEH SHepruM 0JHOATOMHOrO H/1ealbHOro

CEMe W HECTaTHYECKHE MTPOLIECChI.
& TepmoarHamuke, Boraucnenne paboTsl Mo rpaduxy

. max  Cnocod  M3MEHEeHMs  BHYTPeHHE#H  JHEepruM
=- Oe3 cosepiieHus  paboTel.  KoHBeKlHs.

TennoéMKocTh Tejla. YJenbHas M MOJispHas
senne Maiiepa. YjenbHas TeljioTa CropaHus
tenaothl 1pu  Tervionepenave. [lonstue 00

uku. Buyrtpenuss osHeprus. Kosudectso
Mepbi  M3MEHEHMS  BHYTPEHHEH  JHCPruu

iKH JUIS PaBHOBECHBIX [IPOLIECCOB: 4epes
TEPMOJIMHAMUYECKONH CHCTEMBI TTPOXOANT
as TeMrneparypa.

MOIMHAMHKM JUIS  HEpaBHOBECHBIX  IPOLECCOB:
' ot ﬁonee XO0JIO[IHOTO Tella K Oosiee HarpeTomy 0e3

PATHMOCTH IPUPOIHBIX MMPOLIECCOB.

srx mamud. KITJL

JLL [luka Kapho.

0530BaHKs TeMIoBbIX ABUrarteseit. Tennosoe

Il TEXHOJIOrHYeCKUe MPOLIECChI: XOJIOAUJIbHUK,

spGropaTopHblil BMraTeNd, napopas TypOHHa,
. VIWIM3aLKS  «TEIJIOBBIX» OTXON0B ¢
yTaausaims OMoopraHuvecKoro TomIMBa s

IHCDIHU.

% a1iabaTHYECKOM PACLIMPEHHH,

DCTEH BEILECTB.




Cnoco0bl n3MeHeHNs BHYTPEHHEH IHEPrum.

WccnenoBanue annadatHoro mpoiecea.

KoMIbroTepHbIE MOJIE/IM TETIOBBIX ABUIATENEH.

Yuenuueckuit ykcnepumenm, n1abopamopnvie pabonol, npakmuxym.

M3mepeHnue yaenbHON TEMIOEMKOCTH.

HMccnenosanne npoiecca ocThiBaHus BEIIECTBA.

HUccnenosanue aanadaTHoro rnpoiecca.

M3yuenre B3aMMOCBS3M JHEPIUM MEKMOJIEKYISPHOIO B3aUMOJEHCTBUS W
TEMIIEPATYPhbl KUITEHUS KHAKOCTEH.

Tema 3. Aepecamnvie cocmoanua éewgecmea. Pazoevle nepexoonl.

[lapooOpazoBaHue u Kouaencauus. Menapenue u kunenue. YaenpHas
TEeIJI0Ta napoodpa3oBaHus.

HaceilieHHble M HeHacbllieHHble 1apbl.  KadecTBeHHAs 3aBUCUMOCTD
TUIOTHOCTH U JIaBJICHUs HACBILEHHOIO Mapa OT TeMIepaTyphl, X HE3aBUCHMOCTE
OT 00bEMa HACBIILIEHHOTO Napa. 3aBUCHMOCTh TEMNEPATYPbl KUIIEHUS OT [aB/IeHuS
B XKHJIKOCTH.

BraxnocTs Bo3myxa. AGCOMIOTHAS U OTHOCUTEIIBHAS BIIAKHOCTD.

Teépnoe Tesnio. Kpucraniudeckne u amopdHbie Tesia, AHU3OTPONHUS CBOKCTB
KpucTaioB. IlnasaeHue W KpucTamamsaius. YaelbHas TeNioTa JIaBieHUs.
Cybanmanusi.

Hebopmanmn tEpaoro Tesa. Pactsikenue u cxatue. Casur. Moayis [Onra.
[penen ynpyrux nedopmanui.

TennoBoe paciumpenne #uAKOCTelH W TBEPBLIX Tell, 00BEMHOE U NHHEHHOe
pacupenne. AHrapMOHH3M TETJIOBBIX KOseGaHni YacTHIl BEIecTBa KaK MPHIHHA
TEIJIOBOIO PaCLIMPEHHs TeJl (Ha Ka4eCTBEHHOM YPOBHE).

IIpeobpaszoBanue sHepruu B hasosbix Nepexosax.

YpaBHeHue TerioBoro Ganatca.

[loBepxHocTHOe HaTskenne. KosdQUIUEHT MOBEpPXHOCTHOrO HATSKEHUS,
Kamuisipheie siBnenus. Jlapnerue Moa MCKPUBAEHHON MOBEPXHOCTBIO KUAKOCTH.
Dopmyna Jlannaca.

TexHnyeckne — ycTpoiicTBA M TEXHONOTMYECKHE — MPOLECCH:  KUIKHE
KPUCTAILJIBI, COBPEMEHHbIE MaTEpPHAIIbI.

Hemoncmpauuu.

Tennopoe pacimpenue.

CBoOMHCTBA HACBIIIEHHBIX NAPOB.

Kunenue. Kunenue npu noHmkeHHOM AaBICHUH,

M3mepenue cuilbl OBEPXHOCTHOTO HATSIIKEHMUSI.

OnBITBI ¢ MBLTBHBIMH TIEHKAMH.

CmauuBaHue.
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KanunispHele siBneHus.

Mopgeny HEHbFOTOHOBCKOM KHUJIKOCTH.

CriocoOsl U3MeEpeHUs BIAKHOCTH.

Hccnenosanue HarpeBaHus M IU1aBIEHUs KPUCTAINIMHECKOrO BEleCTBa.

Bunsl nedopmaruii.

Habmonenue mansix aedopmarnuii.

Yuenuueckuii sxcnepumenm, 1abopamopnvie padbomsl, RPAKMUKYM.

Mzy4deHue 3aKOHOMEpPHOCTEH UCTIapeHHs KUIAKOCTEH.

H3amepeHue ynenbHON TEIUIOTh IJ1aBICHHUS JIbA.

M3zyuenne cBONCTB HACHILIIEHHbBIX MAPOB.

H3mepenune aOCOMOTHOH BIAXKHOCTH BO3/yXa M OLIEHKA MacChl MapoB B
MOMellleHUH.

M3mepenne koddduiinenTa NoBepXHOCTHOO HATSKCHUSL.

H3mepenue moayas Oura.

Hccnenosanue 3aBucuMoOCTH  jlehopMaliMd  pe3UHOBOro  obpasua oT
[IPUJIOXKEHHON K HEMY CHJIBI.

Paszaen 4. Daekrpoannamnka.

Tema 1. Dnekmpuueckoe noJie.

3J1éKTpH?.aL[Hﬂ Tel U e NposBieHUs. DieKTpuueckud 3apsan. Jlsa Buna
IEKTPUYECKUX 3apsiioB. [IpoBOAHMKM, [UINEKTPUKH H  MOJYTPOBOIHHUKH.
DneMEeHTapHbI JJIEKTPUUECKHI 3apsii. 3aKOH COXpaHEHUS 3IJICKTPUUECKOTO
3apsia.

B3aumoneiicTBue 3aps1oB. Touyeunble 3aps/bl. 3akoH KyJioHa.

Dnextpuueckoe noje. Ero neiicrsue Ha d1eKTpUYECKHE 3apsiibl.

Hanpsik€HaHocTs  ajiektpuyeckoro  nodst.  [lpoOHeiit  3apsa.  JluuHuwu
HaNPsHKEHHOCTH IeKTpUUecKkoro noJjis. OAHOPOIHOE NIEKTPUUECKOE ToJIe.

[loTeHUMANBHOCTE 2JIEKTPOCTATHYECKOrO Mojs. Pa3zHocTs noTeHUHaToB U
HanpsbkeHue. [loTeHnmanbHas dSHeprus 3apsia B JIEKTPOCTATUHECKOM [MoJe.
[Torenunan snextpocraruyeckoro noss. CBsa3b HaNpPsHKEHHOCTH 110J15 U Pa3HOCTH
[OTEHLMAJIOB [JJIs1 DJIEKTPOCTATUYECKOro [oJsi (Kak OJHOPOJAHOIo, TaK U
HEOIHOPOHOTO).

[IpuHLMI CyNeprno3uLmum NIEKTPUUECKUX MTOJICH.

[Tosie Toueunoro 3apsina. lloje paBHOoMepHO 3apsikenHoW cdepbl. [loje
PaBHOMEPHO 3apsKeHHOro 1o odséMy mapa. [loje paBHOMepHO 3apsKeHHOH
OeCKOHEYHOM rIoCcKOCTH. KapTuHbl JHHHI HAMPSOKEHHOCTH JTUX [0JIEH U
SKBUITOTEHLMAIBHBIX TOBEPXHOCTEH.

IIpoBOAHMKYM B 351eKTPOCTATHYECKOM T10J1e. Y C/IOBHE PaBHOBECHUS 3apsijlOB.

Juanextpuku B YIEKTPOCTATHUECKOM roJie. Jmanexrpudeckas
IIPOHULIAEMOCTh BelllecTBa.
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Konpencatop. DIeKTPOEMKOCTh KOHAEHCATOPA. DAEKTPOEMKOCTh II0CKOro
KOHJIeHCcaTopa.

[NapannensHoe coe/iMHeHHe KoHaeHcaTopoB. [locieioBaTelibHOE COeIMHEHHE
KOHEHCATOPOB.

DHeprus 3apsHKeHHOro KOHAeHcaTopa.

JIBroKeHue 3apsHKeHHON YacTULbl B OJIHOPOHOM 3MEKTPUHECKOM HOJIE.

TexHuyeckne YCTpoWCTBa W TEXHOJOIMYECKHE [POLECChI: 3JIEKTPOCKOIL,
JMEKTPOMETpP, 3JIEKTpocTaThdeckas 3allMTa, 3a3eMIEHHEe  3JIeKTPONpHOOpoB,
KOHeHcaTopsl, reHepatop Ban ne I'paada.

Hemoncmpayuu.

YCTpOHCTRBO W MPUHILKIT AEHCTBHUS JJIEKTpOMETpa.

DIeKTpUUECKOe MoJie 3apsiZKeHHBIX [1apUKOB.

DjleKTpUHecKoe 1oJje ABYX 3apsKEeHHbIX MIAaCTHUH.

Mogesb nekTpoctatuieckoro reneparopa (Ban e I'paada).

[TpOBOAHHKHM B JIEKTPUHECKOM T10JI€.

DeKTpocTaTHYeCcKas 3alluTa.

YCTpoiicTBO U eiicTBIE KOHAEHCATOPa NOCTOSHHOM 1 repeMeHHON EMKOCTH.

3aBUCHMOCTh JJIEKTPOEMKOCTH IJIOCKOIO  KOHJAeHcaropa OT  IUIOLIAAHn
TJIACTHH, PACCTOSIHUSE MEXKLY HUMU M JIMIJIEKTPUUCCKON IPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOro noJis 3apsyKEHHOTO KOHIeHcaTopa.

3apsKka | pa3psi/ika KOHAeHcaTopa Yepes3 pe3ucTop.

Vuenuueckuil skcnepumennt, 1adopamopivie padoonivl, RPAKAIUKYM.

OrueHKa CHIT B3aUMOEICTBUS 3apsiKEHHBIX TeJl.

HabutoieHne npeBpaiieHisi SJHEPrik 3apsKEHHOr0 KOH/ICHCATOpa B SHEPTHIO
W3JTy4eHHsl CBETOAMOIA.

U3zyuenue npoTeKaHus TOKa B LEMH, COAeprKalilleil KOHAEHCaTOop.

Pacnpenenenue pa3zHOCTH MOTEHIIUAI0B (HarpsKeH s ) npu
MoC/Ie10BaTeIbHOM COEJAMHEHHH KOHIEHCATOPOB.

UccaenoBaHue paspsija KOHAeHcaTopa Yepe3 pe3ucTop.

Tema 2. ITocmostHHbLI 2/1EKMPUHECKUT MOK.

Cuna Toxa. [locTosIHHBIH TOK.

YCI0BUs CYIIECTBOBAHUS MOCTOSHHOTO 2IEKTPUYECKOro Toka. MeTouHuKy
toka. Hanpskenne U n DJ1C &,

3axon Oma jiis yyacTka Leru.

DIIeKTpUIECKOe CONPOTUBIECHHUE. 3aBUCHUMOCTh CONPOTUBIIEHUS
OJHOPOJHOrO TPOBOJAHMKA OT €ro MUIMHBI M IJIOLAIN [10MEPEYHOr0 CEeHCHMS.
VY neapHOE COMPOTUBIIEHUE BEIIECTRA.

[TocienoBarenbHoe, napajielbHoe, CMEUIAaHHOE COSIMHEHUE NPOBOAHHKOR.
PacuéT pasBeTBAEHHBIX d/eKTprieckux Lened. [Tpasuna Kupxroda.
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Pabota anekTpuyeckoro Toka. 3akoH Jlxxoynsa—Jlenna.

MOIIHOCTh 3JIEKTpUUECcKOro Toka. TeruioBas MOIIHOCTh, BblleliseMas Ha
pe3ucTope.

DJIC u BHYTpEeHHEe CONMpPOTHBICHHWE MCTOYHMKA Toka. 3akoH Owma ans
MOMHOM  (3aMKHYTOM) 92ileKTpuHueckod 1enu. MOIHOCTh HMCTOYHMKA TOKA.
KopoTkoe 3aMbIKaHUE.

KonneHncaTtop B LENU MOCTOSHHOIO TOKA.

TexHuyeckue YCTpoOHCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: aMIlepMeTp,
BOJIBTMETP, PEOCTaT, CHETUMK DIIEKTPUUECKON JHEPIUH.

Hemoncmpayuu.

M3mepenue cuiibl TOKa U HapsyKEeHHs.

WccnenoBaHue 3aBUCMMOCTH CHJIbl TOKAa OT HalpsKEHUs JUls Pe3ucTopa,
JaMITbl HaKaJIMBaHUs U CBETOAMO/1A.

3aBUCHUMOCTh COTPOTUBICHUS LIMJIMHIAPUYECKUX TPOBOJAHWKOB OT JUIMHBI,
TUTOLIAU TTOTIEPEYHOrO CEUEHUsI U MaTepHala.

HWccnenosanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIIEHUS MTPHU MTOCTOSHHOM
HalpsKEHUH.

[Tpsimoe usmepenne DJ1C. KopoTkoe 3ambiKaHHe rajlbBaHUYECKOTO 3JIeMeHTa
11 OLIEHKA BHYTPEHHEr0 COMPOTUBIICHHS,

Crioco6s! coenrHeHUsT UCTOUHMKOB Toka, DJIC Oarape#.

Uccnenosanue pasHOCTH MOTEHIMANIOB MEXK/y [10J10CaMU HMCTOYHHKA TOKa
OT CHJIBI TOKA B LIEITH.

Yuenuueckuii ykcnepumenm, 1abopamopiivie padonivl, RPAKMUKYM.

WccnenoBaHue CMEUIAHHOIO COEIMHEHHUS PE3UCTOPOB.

W3mepenue yaeibHOIO CONPOTUBICHUS MPOBOIHHKOB.

HccnenoBanue 3aBMCUMOCTH CHMJIBI TOKA OT HalpsKEeHWs JUIS  JlaMIlbl
HaKaJlMBaHUs.

VBenudeHue npejena uaMepeHus amnepmeTpa (BoJabTMeTpa).

Usmepenne DJIC u BHYTpeHHEro CONPOTUBICHNS HCTOYHHKA TOKA.

Uccnenosanue 3aBucumoctd DJIC rasbBaHU4eCKOro 3jeMeHTa OT BPEMEHH
[IPU KOPOTKOM 3aMbIKaHMUHU. '

Hcenenosanye pa3sHOCTH MOTEHLMANIOB MEXK/y IMOJIIOCAMH HMCTOYHMKA TOKa
OT CHJIbl TOKA B LIEIH.

WccrnenoBanne 3aBUCHMOCTH [M0OJI€3HON MOLIHOCTH HCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxku 6 pasiuunsix cpeoax.

DneKkTpuyeckas  NPOBOAMMOCTH  PA3IMYHbBIX  BEIUECTB.  DJIEKTPOHHAas
IIPOBOAMMOCTh TBEPIABIX MeTa/UIOB. 3aBUCUMOCThL COINPOTHBJIEHUS METAINOB OT
TeMrepaTypbl. CBEpXIIPOBOAMMOCTb.

_..{.?_.




JNeKTPUUECKUN TOK B BakyyMme. CROWCTRA FNEKTPOHHBIX TTYHKOB.
Tlonynporonnuku. Coletrennas 1% nprmecnas TIPOBOAMIMOCTS
nonxynpoBoaHukoB. CBoiicTBa p—n-nepexoja. llomynposoanukossie npudOpsI.

DIEKTPUUYECKUI TOK B JJIEKTPOJIUTAX. DJICKTPOJIUTHUECKAs JMCCOLMALNS.
DnekTponus. 3akoHbl Papanes i NEKTPOIU3A.

DaekTpudeckui Tok B raszax. CamocTOsiTe/bHbI M HECaMOCTOATENbHbIN
paspsij. Paznuusble TUIIBI caMocTosTe/IbHOTO paspana. Mosnus. [Tnasma.

TexHuueckde YCTpoHWCTBA M NpakTHHECKOe MpPUMEHEHHE: razopaspsijiHble
IaMIIBl, 3JIEKTPOHHO-JIy4yeBas TpyOKa, MOJYyNpPOBOJHUKOBBIE NPUOOPBI: AMOIL,
TPaH3UCTOp, (OTOAMOM, CBETOAMOJN, TralbBaHWKa, padUHMpPOBAHHWE MEIH,
BBITIJIABKA AJTIOMUHUS, DJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTH COMPOTUBIICHUS METAIL/IOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB TEKTPOJIUTOB.

3akonbl anekTposnza Dapases.

HckpoBoii paspsia U IPOBOJAKMOCTb BO31yXa.

CpaBHeHMe MPOBOAUMOCTH METAJITIOB U MOJTYTPOBOJIHHUKOB.

OHOCTOPOHHSIS POBOJAUMOCTh JIMO/1A.

Vuenuueckuil ykcnepumenm, 1ab6opaniopusie padontvl, RPAKMUKPM.

Habnronenue sjiekrposinsa.

M3MepeHue 3apsijia 0/IHOBAJICHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTM  CONPOTMBJICHUS — TEPMOpE3UCTOpA  OT
TeMIIepaTyphl.

CHsITHe BOIbT-aMMepHON XapakTepHUCTHKH JIHOJ1A.

POu3HUYeCKHH NPAKTHKYM.

CriocoObl u3MepeHns (QU3MUECKHUX BEJIMYMH C UCIOJIb30BAHWEM aHAIOTOBBIX
1 UUPPOBBIX M3MEPUTENTLHBIX NMPUOOPOB U KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOGCO/IIOTHBIE ¥ OTHOCHTE/BHBIE MOTPEILIHOCTH U3MEPEHUN (PU3MYECKUX BEIHYHH,
OnueHka rpaHHLl MOrPeIHOCTEH.

[lpoBesieHue  KOCBEHHBIX  M3MEPEHMH, HCCIEAOBaHWH  3aBHCUMOCTEH
Gu3MYeCKUX BEIWYMH, TPOBEPKA NpPE/UIOKEHHBIX runores (Beibop w3 pabor,
ONKMCAHHBIX B  TEeMaTHYECKMX  pazienax  «YUEeHMHYECKHH  IKCIEePUMEHT,
nabopaTtopHble padoThl, IPAKTUKYM).

MexnpeameTHble CBA3M.

Wsyuyenne Kypca ¢usuku yriyonéuHoro yposHs B 10 wmacce
OCYILECTBJISIETCST C YUETOM COJEpKaTENbHbIX MEKIIPEAMETHBIX CBA3€H ¢ Kypcamu
MaTeMaTHKW, OMOJIOTHH, XUMUU, Ieorpaun U TEXHOIOIHH.

Mesicnpedmentivie RONAMUA, CAIAHNUBIC C UZYUCHUECM MEMO006 HAYUHO20
no3HanuA: ABleHWe, HaydyHblH dakT, runoresa, GuinMyeckas BeIWYMHA, 3aKOH,
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TEOpHs, HaOIIONEHUE, SKCIEepPUMEHT, MOJe/IMpOBaHne, MOJeNb, H3MEpeHHe,
HOTPCIIHOCTH H3MEPEHNH, H3MEPHUTEIbHBIE PUBOPEI, u1pposas naGopatopus.

Mamemamuka: pemenye cucTeMmpl ypasueuunit. Jlunelinas ¢ynkims,
napabona, runepbosna, ux rpauKu W CROICTRA, Tpuronomerpuyeckue (DYyHKIINN:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTRO.
BeKkTops! 1 MX MpoekLuy Ha ocH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonozus: Mexannyeckoe JBUKEHHE B JKUBOI npupone, auddysus, ocmoc,
TENI000OMEH JKUBBIX OPraHH3MOB, TEILIOBOE 3arpsisHEHUE OKpYIKaloLeH cpejipl,
YTUIM3aLMs  OHOOPraHMYecKoro TOm/AMBa  JUIs BLIDAOOTKM  «TENJI0BOM» U
JJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSKEHUE M Kall WILTISIDHbIC SIBIICHUS B [IpUpPOIe,
JICKTPUYECKHUE ABICHHS B )KUBOH Npupose.

Xumun: nuckpetHoe cTpoeHue BCIleCTBa, CTPOGHHE ATOMOB H MOJEKYII,
MOJIb  BEIIECTBA, MOJIApHAs Macca, [ojyHeHHe HaHOMaTepHalloB, TEIIOBbIE
CBOHCTBA TBEPABIX TeJI, KUAKOCTEH U Fa30B, )KHAKHE KPUCTANIBI, 3JIEKTPUYECKHE
CBOHCTBA METAIUIOB, JNEKTPOIHTHYECKAS AMccounanns, ralbBaHnKa, MeKTPOHHAs
MHUKPOCKOITHSI.

TIeozpagpus: snaxunocts BO3/yXa, BETpbl, DapoMeTp, TepMomeTp.

Texnonozua: npeobpazoBatie IBHIKEHUIT ¢ HCIIOJIb30BAHHEM MEXaHHU3MOB,
YY4ET CYXOro M IKHAKOro TPCHHA B TEXHUKE, CTaTHYECKHE KOHCTPYKIIHH
(KpOHILTElH, peléTyarpie KOHCTPYKIHMH), MCTOJIb30BAHHE 3aKOHOR COXpaHeHUs
MCXaHHKH B TCXHHKe (FMPOCKOI, BOAOMET M Apyrue), ABUraTes BHYTPEHHEI 0
Cropanus, naposas TypOuHa, ObITOBOH X0JIOAMIbHUK, KOHAMLIMOHEP, TEXHOJIOIMH
IOJy4€HUs. COBPEMEHHBIX MaTepualoB, B TOM HHClle HaHOMaTepuasnoB, H
HaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAs 3AIINTA, 3a3eMIIeHUe JICKTPONPUGOPOSB,
Ta30paspsi/iHbIe JTaMIIbl, MOMYNPOBOIHUKOBbIE NPUBOPLI, ra/lbBAHMKA.

11 KJIACC

Pasnen 4. daexrpoannamuka.

Tema 4. Maznummnoe noe.

BsanmonelicTBie MOCTOSHHBIX MAarHUTOB W [IPOBOJIHUKOB C TOKOM.
MaruuTtHoe nose. Bektop maruutHoii nHayKumn.  Tlpunuun  cyneprniosuimu
MArHUTHBIX [0JIEH. JIMHUN MarHUTHON MHAY KLY,

MaruuTHoOe 1osie MPoOBOAHHKA ¢ TOKOM (IIPIMOTO MPOBOJIHMKA, KATYILIKHA M
KpyroBoro Butka). OnbiT Dpcreia.

Cuna Amniepa, eé HalpasJICHUE U MOJTY .

Cuna Jlopenua, e HallpaB/IeHUe 1 MOLYJIb. JIBHIKEHHE 3apssKeHHOM YaCTHIIbI
B OAHOPOZHOM MarHWTHOM rose. Pa6ora cunbl Jlopenua.

MarnuTHoe nosie B BewlecTse. DeppomarHeTHKH, napa- U IMAMATHETHKH,
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Texuuyeckue yerpoiicrea u TEXHONIOTHYECKHE TPOLIeCChl: MpHMeHeHHe

MTOCTOSIHHBIX MarHuToB, JJIEKTPOMAarHUTOB, TeCTepP-MyIbTUMETP,
JIEKTponBUTaTeNb SIko6H, yekopuTenu DJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kapruna  nunwuii MHAYKUMW  MarHuTHOrO  Mojs  [OJOCOBOrO  ji
NOIKOBOOOPA3HOI0 [IOCTOSHHBIX MATHUTOR,

KapTuna nmunuit maruuthoii MHIYKLMH [10J1S1 JUTHHHOTO TIPSIMOTO MIPOBOIHUKA
1 3aMKHYTOTO KOJIBIIEBOTO NPOBOAHKKA, KaTyIIKH C TOKOM.

Bsaumoneiicraue JABYX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HelictBue cuipi JlopeHiia Ha HoHp JIEKTPONHUTA.

Habmoznenue asmkenus ITyYKa 3IeKTPOHOB B MarHuTHOM MoJle.,

[pusumn JIelcTBUS JJIEKTPOU3MEPHUTENLHOTO npubopa
MarHUTO3JIEKTPUUYECKOM CUCTEMB].

Vuenuueckuii IKCnepumenm, 1abopamopipie pavomoi, npaxmurym.

Hccnenosanue MaruutHoro nojg MOCTOSIHHBIX MarHUTORB.

Hccnenosanme croiicrs (Geppomaruetykos.

Hccenenosanne nefictus nocrostuoro MarHuTa Ha pamMKy ¢ TOKOM.

H3smepenue cupi Amriepa.

M3yuenue 3aBHCUMOCTH CHJIhI AmIiepa OT cuJIbl ToKa,

Onpenenenne MaruutHoi MHIYKLHK Ha OCHOBE U3MEPEHHS CHJIbI Amnepa.

Tema 5. dnekmpomacnumnasn UNHOYKUuA.

SIBneHne  snekTpOMarHuTHOM HHIYKIMK.  TloTok  BekTopa MarHuTHOIN
MHAYKumY. DJIC mHaykumu. 3akon HIEKTPOMATHUTHONH uHAyKIHn Dapajes.
Buxpesoe anexrprueckoe nosie. Toki Dyko.

OAC unaykumu B MPOBONHUKE, NBIKYILEMCS B OJHOPOAHOM MArHUTHOM
noue.,

[IpaBusio Jlena.

Wnayktusrocts, Karyiika MHIYKTHBHOCTH B LIENH MNOCTOSHHOTO TOKA,
SBnenue camounaykuuy. SIC camounmykimy,

OHEPrust MarHUTHOTO MO KaTYUIKH C TOKOM.

DJIEKTPOMAarHUTHOE 1o,

Texuudeckue yerpoiicrsa u TEXHOJIOTMYECKHE MPOLECChl: WHAYKLUHOHHAS
fI€Hb, COJICHOM/L, 3alLUMTA OT 3MEKTPU3ALMU TeJl IpH ABMKEHHUH B MArHUTHOM [10OJIe
3emun,

Hemoncmpayuu.

Ha6monenue sBnenus JICKTPOMArHUTHON HHIYKIINH.

HcenenoBanue 3aBucumocrtu OAC unaykuuu or CKOPOCTH H3MeHEeHHUs
MarHMTHOIO MOTOKA.




I1paBusio Jlenua.

[TageHue MaruuTa B amoMuHHEBOI (Me/1HOI) TpyOe.

SIBneHue caMOUHIYKLUH.

Hccnenosanne 3asucumoctu DJIC CaMOMHAYKLIUK OT CKOPOCTH WU3MEHEHHs
CHJIBI TOKA B IIETIH.

Yuenuueckui sxkcnepumenm, JA0Opamopmvie pasomst, NPAKMUKYM.

Wcenenosanme sBnenus 1eKTpoOMariuTHoM MHJLYKLIMH,

Onpeniesienne MHIYKUMH BUXPEBOrO MarHHUTHOTO [0S,

Vcenenopanme siBieHns caMOMH yKIHH.

C6opka Mozie/n J1eKTPOMArHUTHOTO reseparopa.

Pasnen S. Kosebanus u Bosinbi.

Tema 1. Mexanuueckue konedanus.

Konebarennnas cucrema. CoboaHbie KosebaHus.,

I'apmonnyeckue konebanns. Kunematuueckoe M AMHAMHYECKOE OMHCAHME.
DHEpreTHYeCKoe OMHCAHKE (3aKOH COXPAHEHHS MEeXaHUUYeCKOil 3Hepruu). BeiBon
AUHAMUYECKOrO OMUCAHWs rapMOHUYECKUX KONMeOAaHUH W3 UX YHEPreTHYECKOro u
KMHEMAaTH4YeCKOro OMUCaHus.

Ammintyna v dasa komeGanuii. Ceasb aMIUTUTYJIbl KOJIeOaHUR HCXOMHOM
BEIMYHMHBI C aMILIMTY 1aMK KosieGanuii e ckopocTu 1 YCKOPEHHUS.

Ilepnon u wacrora xonebamuii. [lepHoa MambIx CBOGOIHBIX Kosiebanui
MATEMaTUieckoro  masatHuka. llepuoa cBoGOAHBIX KOseGaHMI  MPYKHHHOIO
MasiTHUKA.

[Mousitie o 3atyxatoumx koseGanusx. BoiHysk/ieHnble koneGanus. PesoHanc.
Pesonancuas kpuBas. Biusuue 3aryxamus Ha Bux PE€30HAHCHOW KPHBOIA.
ABTOKO/IEOAHUSI.

Texuuueckue ycTpoiicTsa U TeXHOIOrMYECKHE IPOLIECChI: METPOHOM, Yackl,
Kay4eJu, My3blKajlbHbIe HHCTPYMEHThI, ceiicmorpad.

Hemoncmpauuu.

3anuce KosebaTebHOro IBMKEHHUS.

Habntonenune HezaBHCHMOCTH neproia Masibix KoleGaHuii rpy3a Ha HUTH OT
aAMILTUTY b

Hcenenosanue 3atyxatoiux koseGanuii 1 3aBHCUMOCTH nepuo/ia cBOOOAHBIX
KONeOaHM OT CONPOTURIICHHS.

HMccnenoanve komebanmii rpysa Ha MaccHBHOIN MPYXKUHE C LeJblo
(hopMupoBanus Mpe/cTaBieHui 06 HiealbHONi MOIeH NPYKUHHOIO MasiTHUKA,

3aKOH COXpaHEHHUs IHEPTHH NIPU KOJEBaHUSX rpy3a Ha MpyxKHUHe.

Hccnenobanme BbiHy®aAeHHbIX KoJieGaHuil.

Habnionenue pesonanca.

Yuenuueckuit sxcnepumenm, raéopamopuvie padomet, npakmuxym.



W3smepenne nepuona cBoGommix KosieOaHuit HUTSHOTO W NPYKUHHOTO
MasiTHUKOB.

Msyyenue 3akonoB nBukenns Tena n XO/I€ KosiebaHuit Ha ynpyrom rojsece,

Msyyenue neukenns nutstoro MasiTHUKa.

[IpeoGpaszoanne SHEPIHH B MIPYKUHHOM MasTHUKE.,

Hcenenosanue y6oizanus AMIUTHTY IBI 3aTYXaIOUIUX KOJIeOaHu.

HUccnenosanne BBIHYXICHHBIX KoJleOaHuId,

Tema 2. Inexmpomaznumnpre KoJiebanus.

KonebatenbHpiii KOHTYp. CBoO0/HbIE JJICKTPOMArHuTHele KoJiebanus g
HACAILHOM  KoJIeOaTebHOM KOHTYpe. ®opmysa Tomcona. Casap aMIUIUTY b
3apsilla KOHIEHCATOPA ¢ AMIITUTYA0M CHIIbI TOKA B KonebareibHOM KOHTYpe.

3aKkoH coxpaHerus JHEPruu B MAealbHOM KoslebaTelbHOM KOHTYpe.

3atyxaromme JJIEKTPOMarHUTHhbie KoJle0aHus. Beinyxaennsle
SJIEKTPOMAarHUTHbIE KOJebanus.

[lepemennsrit  Tok. Mownocers  nepementoro TOKa. AMIUIUTYaHOE ¢
JCHCTBYIOLIEE 3HAUCHHE CUHIIBI TOKA W HANpsKCHUS Npu  pasnuyHoit dopme
3aBUCHMOCTH NEPEMEHHOI'0 TOKA OT BpEMEHH,

CuHycounansHuIif fiepementblli ToK. Pesucrop, KOHJIEHCATOP W KaTylika
HHAYKTUBHOCTH B LENH CHHYCOMAAIbHOTO [IEPEMEHHOr0 ToKa. Pe3oHanc TokoB.
Pesonanc nanpsokenuii.,

Wneanbubiii Tpancdopmarop. [lpouzsoscrao, nepenada u norpebiaeHue
JJIEKTPUYECKON IHEPTHH.

OKoMoruyeckue  prcku HIPH  TIPOM3BOACTBE  IMEKTPOIHEPIHH, KynbTypa
HUCTIO/IE30BAHUSA SICKTPOIHEPTUH B [I0BCEIHEBHON JKHU3HH.

Texuugeckue ycerpoiictra 1 TEXHOJIOTHYECKHE TPOLIECCH: 3/eKTPHYECKHUI]
3BOHOK, F€HEPaTOp NEPEMEHHOI0 TOKA, JTHHUY DJIEKTpoNepeaay.

HAemoncmpayuu.

CBobGonnble SJICKTPOMArHuTHbIE KoslebaHus,

3aBUCHMOCTB YacTOThI ¢BOGOIHEIX KOJIebaHui 0T HHAYKTMBHOCTH M EMKOCTH
KOHTYypa.

Ocunniaorpammsi SJIEKTPOMArHUTHBIX KoseGanui.

['eneparop HE3aTYXalOIMX JNIEKTPOMATHUTHBIX KOJTeGaHMii.

Monens snexrpomartuthoro reHeparopa.

BbIHy K eHHbIe cHHYCOMAAbHble Koslebamnus.

Pesncrop, karymika MHIYKTHBHOCTH M KOHAEHCATOp B Lieny MepeMeHHOTro
TOKa.

Pesonanc npu ITOCJICIOBATEILHOM  COCMHEHUH pe3ucTopa, KaTyluku
HHAYKTUBHOCTH U KOHJeHcaTopa.

YeTpoHeTBo U npuHLMN feiicThus TpaHcpopmaTopa.




Mopnens nuuum anexrponepenaun.

Yuenuueckuit sxcnepumenm, aaéopamopnvie padonisl, npakmuxym.

Wzyuyenue tpanchopmaropa.

Viccnienosanye nepemMeHHOI0 TOKa 4epes Moc/iel0BaTENbHO COETHHEHHDIE
KOHZIEHCATOP, KaTYLIKY ¥ Pe3uCTOp.

Habuntonenue anexrpomarnuTHoro pesonanca.

Hccnenosanne paboTsl HCTOYHUKOB cBeTa B 1ieny NepeMEHHOro TOKa.

Tema 3. Mexanuueckue u snexmpomaznumivie 6oansi.

Mexanuueckue BOAHBI, ycnOBUS MX pacnipoctpatenus. Ilonepeunsie n
[IPONOJIbHBIE BOMHBL Ilepnon, ckopocTs pacnpocTpaHeHWS W JTHHA BOJIHBL
CBolicTBa MeXaHMYECKMX BOJIH: OTpakKeHMUe, pesioMJIeHHe, UHTepepeHLus U
AU paKLms.

3Byk. CkopocTs 3ByKa. 'poMKkoCTh 3ByKa. Bhicota ToHa. TemOp 3ByKa.

IllymoBoe 3arpsisHeHune okpyskatolieii Cpe/ibl.

DJIeKTPOMarHuTHbIE BOJIHBL. YC/IoBUS M3JIyYeHUs 3JIEKTPOMArHUTHBIX BOJIH.
Bsanmuas opuenTalins BEKTOPOB B Y1eKTPOMATHUTHOI BOJIHE.

CBoMicTBa  3JIeKTPOMATHUTHBIX  BOJNH: OTpakeHHe,  MpeloMieHHe,
noJApusalus, iHrephepenims u audpaxiius.

LlIKana 31eKTPOMArHUTHBIX BOJIH. [Ipumenenue snexTpomaruu




M3yuenne apaMeTpoB 3BYKOBOIT BOJIH|,

Wsyuenne PACIPOCTpaHeH s 3BYKOBRIX BOJH & 3AMKHYTOM NpocTpaHcTse.,

Tema 4. Onmuxa,

[psamonuneitnoe pacnpocTpanenue cgera g OJHOPOAHOM cpepe., Jlyu cBera.
Toueunslit neroynu CBeTa.

€pe3 rpaHuity passena ABYX ONTUYECKUX cpey,
Xox nyueii B fipusme. Jlucnepcus cpera, CnoxHelit cocran Genoro crera,

OTpaXeHwus,

Cobupatoe i paccenBarole 3. Tounkas  supza. DokycHoe
PacCcTosnre u ontuyeckas CHJla TOHKOH auH3pL. 3aBucumocts (okycHoro
PaccTosHus ToHKo cepudeckoil TuH3EI oF e reomerpuu u OTHOCHTEILHOrO
noKasarejis IpeoMiIeHus.

DopMyna Tonkoii JMH3BL Y Belndenne, napaemoe JIMH30H,

Xox nyuya, MPOLICAIIEro AuH3Y r10p HIPOM3BOJIBHBIM yriiom K e@ rJIaBHOJ
ONTHYECKOH ocH. [MocTpoenne u300pakenuii Touky M OTpeska npsmoii g

CHCTeMma.

[peneny: MPUMEHUMOCTH reoMeTpuyeckoi; OINTHUKH.

Bonrosas onrtuxa. Untepdepeniyus ¢BeTa. KorepeHThpie HCTOYHUKH,
Yenosus HabmoneHus MaKCUMyMOB g MHHUMYMOB B HHTepdepeHUHOH O
KapTHHe oT pgByx KOTEPEHTHBIX  HCTOYHMKOB, [Tpumepsr KJlacCHueCcKux
HHTEP(EPeHINOHHbIX CXeM.

Hudpakius  cpera, Hubpakimonas peliéTka.  Yenogue HaboIeHus
TJIABHBIX  MaKCHMyMmOR NpU  naueHun MOHOXpOMAaTHYeCKOro  cgera Ha
AUQpPaKLIHOHHY 0 perérky.

Hoaspusanus cpera,

Texnuyeckue YCTpoOlcTBa TEXHOMOrM4eckue npouecer: OYKH, JyIia,
f€puckon, ¢oroannapar, MHKPOCKOI, NpoeKunonHmii allrapar, npoceetienue
ONTHKH, BONIOKOHHAs OnTHKa, Au(ppakumonnas peiérka.

ﬂe.uaucmpaquu.

3aKoHbI oTpaskenns CBeTa.




Hcenenosanue npenomienus ceera,

Habnonenue nomxoro BHYTpEHHEro oTpaxcenus. Moens cBeToBo 1.

HcenenoBanne xoma  ceeroBbix MYHKOB  4€pe3 MIOCKOoNapasiensHyto
IACTHHY U IPU3MY.

Wccenenosanue croiicrs H300pakeHui B TMH3aX.

Monenu Mukpockona, Teneckora.

Habmonenue unrepdepenunn cpera.

Habmonenue usetos tomkux niénox,

Habmonenne nudpakunu cera.

Wsyuenue nudpakimnonnoii peléTKH,

Habmonenue audpakumonnoro CIeKTpa.

Habaonenue aucnepcun crera.

Habmronenue nonspusatuu ceera.

[Ipumenetune nonspounos s H3YHCHHS MEXaHMYECKUX HATPSIKEHHI,

Yuenuueckuir sxcnepumenm, Jiadopamopuvie padome, RPAKMUKYM.

M3mepenne nokasatest npenomierus creka.

Hccnenosanne 3aBucumoctu (POKYCHOTO paccTosHHS OT BeliecTRa (Ha
IpUMepe KUIAKUX JTUH3).

I/famepeHHe (hOKYCHOrO paccTosHUS paccerBAIOLINX THH3,

[osnyuenue usobpakenus B cucteme u3 niockoro 3€pKasa W JIMH3BI.

[onyuenne usobpakenns B cucreme us JBYX JIUH3.

Konerpyuposanue teneckonuueckux cucrem.

Habaonenue nudpakiuum, MHTEephEPEHINN U NO/SPU3aLHM CBETa.

Wsydenue nonspusaunn csera, OTPaKEHHOTO OT MOBEPXHOCTH JIUDJIEKTPHKA.

Mzyuenne nnrepdepenumm JTa3€PHOTO W3JTyYEHHS Ha JIBYX IIe/sX.

Habmonenue mucnepeinn.

Habmonenne u uccnenosanue AH(PaKLUHOHHOrO criekTpa.

M3mepenne ninnbl cBeTOROI BOIHBL,

[onyuenue cnekrpa H3IYHCHHA CBETONMOMA [IPH [OMOLIM AH(PAKLHOHHOR
peméTKH.

Painen 6. Ocnosel cneunansnoii TEOPHH OTHOCHTEILHOCTH.

['panunusl  npumenumocty Kiaccndeckod  mexamukn.  [loctynarsi
CIICHHAIBHOW TEOPUHU OTHOCUTEILHOCTH,

IIpocTpancTBeHHO-BpemenHoit “uTepsait.  Ilpeobpasoranus  Jlopena.
Yenosue npuumnHOCTH, OrnocurenbHocTh OJHOBPEMEHHOCTHU. 3aMefieHue
BPEMEHH U COKpAILEHUE JITHHBI.

DHEprus M UMITYJILC PeSTHBUCTCKOM HacTHILbI.

CBsi3b Macesl ¢ sHeprueil u MMITYICOM peNISTHBUCTCKOH HacTHLbl, DHeprus
IOKOSI.
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Texuugeckue yerpoiicTsa u TEXHOJIOTHYECKHE MPOLECChl: CIYTHUKOBKIE
MPHEMHUKH, YCKOPUTENH 3aPSKeHHBIX YaCTHIL,

Yuennueckuii IKCNEPUMEHT, 1abopaTopHble paboTsl, MPaKTUKYM.

Onpenenenne wumnynsca u JHEPIUM - PEATHBUCTCKMX — 4acTUl (1o
(ororpadusm tpekos SAPSKEHHBIX YaCTULL B MArHUTHOM [10JIe).

Pasnen 7. Kpanrtosas (pu3uka,

Tema 1. Kopnyckyaapuo-sonnosoi oyaauzm.

PaBHoBecHoe Temosoe H3nydeHue (M3nyuveHue abCoOMIOTHO u€pHoro Tena).
3axon cmetuenns Buna, [nnoresa [lranka o kpaHTax.

DOTOHBL. DHEPrusi U UMITYJibe (borona.

Dotosddexr. Onriter A. I', Crosetosa. 3akonnl Gorosddexra. YpaBHenue
OHHIITENHA [Ist dorospdekra. «Kpachas rpanuLa» potoaddekra.

HaBnenve cmera (B HaCTHOCTH, JaBJeHHe CBeTa Ha abCOMIOTHO
[orJIomawInyo 1 adcosoTHO OTpakarolyto  1nosepxnocts). Onpitel [1. H.
JleGenena.

BonnoBeie croiictaa uactui. Bosp Jse bpoiias. Jlimna Bosinbl ge bpoiins u
pasMepel  obsacTd  JloKaIM3aluu ABUIKYLLUEHCS  YacTHULIbI. Kopnyckynspro-
BOJIHOBOH Ayanusm. JIudpaxiius 2JICKTPOHOB Ha KpUCTal/ax.

Cnéumbuxa U3MEPEHUH B Mukpomupe. COOTHOLICHMS HeonpeenéHHocTeld
I'eitzenGepra.

Texnuueckue ycrpoiictra u TCXHOJIOTHYECKHE MpPOLIECChl: CrIeKTPOMETP,
doroanemenr, oTomaTUMK, TYHHETRHBIH MHUKpOCKOI, ~ cosiHe4Has Gatapest,
CBETOIMOI.

Hemoncmpayuu.,

DotosddexT Ha yeTaHOBKE ¢ IMHKOBO! [MJIACTHHOM.

Hccnenoanue 3akonos suemmero poTtoaddexra.

Hccnenosanne  sasucumocty CONPOTHBICHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Cseronnon.

Conneunas Garapes.

Yuenuuecxui IKCnepumenm, rabopamopuvie paomer, RPaGKmMuKym.

Hccnenosanue (otopesicropa.

M3mepenue noctostnuoit [narka na OCHOBE HceaenoBanus hororddexra.

Hccnenopanne saBucuMoctu cusisl Toxa HEpEe3 CBETOHO OT HAlPSKEHMUSI,

Tema 2. @usura amoma.

OmbITEl 0 HcenenoBanuMIO CTpoeHust aroma. Ilnanerapnas momens, aroma
Pesepdopaa.

[Toctynars Bopa. Mznyuenne u nornoienne (oTOHOB npH nepexose aToMa
C OZIHOTO YPOBHsI SHEPIUH Ha APYroii.




Buzsl criektpos. CrieKTp ypoBHei SHeprum atoma BOJOpoa.

CrioHTaHHOE M BBIHYK/ICHHOE U3lTyueHue cBeta. Jlasep.

Texunyeckne ycTpolcTBa W TEXHOSOrHYECKHME MPOLECCHI: CIIEKTpaTbHBIH
aHaJU3 (CHEKTPOCKOIN), asep, KBAHTOBbIH KOMMBIOTE.

Hemoncmpauuu.

Mognens oneita Pesepdopia.

HaOunonenue nnelyarbix criekTpos.

YCTpoiicTBO U neficTBHe cHETHNKA HOHM3UPYIOLIMX YACTHIL,

Ornpenesienne JUIMHBI BOJIHbI J1a3€PHOTO U3TYYEHHS,

Yuenuueckuit yxcnepumenm, naopamopnvie paonv, NPAKIMUKYM.

Habmosienune nuneityatoro cnekrpa.

Hccenenosanne criektpa paspeskeHHOro aToMapHoro BoJA0poaa M H3MepeHue
nocTostHHOM Punbepra.

Tema 3. Qusura amomnozo a0pa u I1EMeHMAPHBIX YACHIUY,

Hyknonnas monens supa [eiizen6epra—Manenxo. 3apsin siipa. Maccosoe
qucio saapa. M3ororsl.

PannoaxktueHocTs. AnbQa-pacnan. DaekTpoHHbI 1 MO3UTPOHHBINA Oera-
pacnan. ['amma-usnyqenue.

3aKOH paaMOAKTHBHOrO pacrajga. PaanoakTHBHbIE W30TOMBI B npupoJIe.
CBolicTBa HOHM3MPYIOLIETO M3lydeHus. Biusiiue pajuoakTHBHOCTH HA JKMBbIE
opranusMsl. EcrecTBennsli Gon usiydenus. JlosumeTpus.

DHeprus CBA3M HYKIOHOB B siape. Slaepubie cunbl. Jledekt macch sapa.

Slnephble peakuuu. JleneHue u cuHTes sjep. Snepubie peaktopsl. [1po6ieMsl
YOpAaBISEMOro TEPMOSIICPHOr0 CHHTE3a. DKOJIOIMYECKHE acleKThl pa3BUTHS
SIIEPHOM SHEPIeTHKH. _

MeTozbI perucTpalny u UCCle0BAHNS FEMEHTAPHBIX YACTHIL.

DyHnaMeHTalbHble B3aUMOAEHCTBMS. bBapuOHBl, ME30HBI M  JICHTOHBL
IIpencrasienne o CranaapTHoi Moaenu. KBapk-ritooHHAsS MOaeh aJpOHOB.

®usnka 3a npeaenamu CranaaprtHoit mMomenu. Témuas marepusi U TEMHas
SHEprus.

Enunerso dusnyeckoit kaptuHbl Mupa.

Texnuveckue ycTpoicTBa U TEXHOIOIHYECKHE [POLECCHI: JO3UMETP, KaMepa
BusbcoHa, smepHBI peakTop, TepMOsiIepHbIN peakTop, aroMHas Oomba,
MarHuTHO-pe30oHaHCHasi ToMorpadus,

Yuenuueckuit yxcnepumenm, naéopamopusie padonor, NPAKMUKYM.

Hcenenosanue Tpekos 4acTuil (1o roToBbiM GoTorpadusim).

Hccnenopanme pajoakTHBHOro oHa ¢ HCIONb30BAHMEM JI03UMETpA.

Mzyuenne nornoienns 6eTa-uacTuil allOMUHHEM.,

Paznen 8. Duiementsi acrponomun 1 acTpodusuku.
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Drarbl pa3BuTHs actpoHoMuu. [lpuknaanoe n MUpPOBO33pEHYECKOE 3HAYECHHE
acTpOHOMHHM. [IpUMEHHMMOCTH 3aKOHOB (GU3MKM JUls OOBACHEHHMS [PUPOJIBI
KOCMUYECKUX 00BEKTOB.

Mertonsl acTpoHOMMYecKUX HuccaenoBaHuil. COBpEMEHHBIE OINTHYECKHE
TEJIECKOTIBI, PAIHOTEJIECKOI1bl, BHeaTMOC(epHas aCTPOHOMHS.

Bun 3Bé3gHoro Heba. Co3Be3ausi, spkue 3BE3IBI, IUIAHETHI, UX BUAUMOE
JIBUKEHHE.

CoJiHe4yHas cucrTema.

Connue. ConHeunas akTuBHOCTh. McTounuk snepruu CosiHua u 38E€31.

3BE3/bI, MX OCHOBHBIE XapaKTepUCTUKH. lnarpamma «CreKkTpaibHbli KJlace —
CBETHMOCTBLY». 3BE3/bI TJIABHOH [10C/1€/10BaTe/IbHOCTH. 3aBUCUMOCThL «Macca —
CBETHUMOCTBY» IS 3BE31 IJIaBHOH NocjenoBaTe/IbHOCTU. BHyTpeHHee cTpoeHue
388311, CoBpeMeHHble TpeJICTaBICHUS 0 NMpoucxoxieH!u 1 dBostounn ConHia u
3BE3/. DTambl )KU3HU 3BE3L.

Muneunsiii [Tyte — nama [anakrtuka. [lonoxenue m aBuxenuwe CosnHua B
lamaktuke. Tunel ranakTuk. Pajuoranaktuku U kBasapbl. HEpHbIE AbIPbI B fApax
rajlakTHK.

Beenennas. Paciunpenne Beenennoit. 3axon Xa60na. Pasberanne rajiaktik.
Teopus Bosnbioro B3pbIBa. PeiKTOBOE U3IyHCHHE.

Macutabnast cTpyktypa Beenennoii. Meraranakruka.

Hepewénnsle npobiembl aCTPOHOMUHU.

Yuenuueckue nao.rooenus.

Habnronenust 3BE€34HOr0 Heba HEBOOPYKEHHBIM IJ1a30M C HMCIOJIb30BaAHUEM
KOMITBKOTEPHBIX TIPUIIOKEHUM IS OTIpe/ieIeHIsl TOI0KeHHs HeOECHBIX 00BEKTOBR
Ha KOHKPETHYIO JaTy: OCHOBHbie co3ge3aus CesepHOro mnosyuapus v sSpkue
3BE3/IBI.

Habnonenuss B Teneckor JIyHbl, nnaHeT, TyMaHHOCTEHM M 3BE3AHBIX
CKOIUIEHHH.

POHU3HYECKHIT NPAKTHKYM.

Crioco0s! usmepeHusi GU3MUECKUX BEJIMUYUH C UCII0JIb30BAHHEM AHAJIOrOBBIX
¥ 1IUPOBBIX M3IMEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
ABCOIOTHBIE U OTHOCUTEJIbHBLIC TOIPELIHOCTH U3MEPEHHH (DU3MHECKUX BEJIHIHIL
OueHka rpaHull orpelHocTel.

[IpoBeneHne  KOCBEHHBIX M3MEPEHWi, HCCIEJOBAaHMN  3aBUCUMOCTEH
GU3HUECKUX BEJIWYHMH, MPOBEpKa NPEeIIOKEeHHbIX runores (BbiOOp M3 padoT,
ONMCAaHHBIX B  TEMATHYECKMX  paszjaenax  «YUeHHYECKMH  IKCIIEPUMEHT,
JaboparopHbie paboThl, IPAKTUKYM» ).

O6o0maroniee nNOBTOPEHHE.




Obobutenne u cucremaruzais CONepatus paszenos Kypca «MexaHukay,
«MosekysipHas ¢uzmka u TEpMOLMHaMKKay, «DieKTpoauHaMuKay, «KoneGanus
U BOJHBDY, «OCHOBBI CrenHanbHOl TEOPHH  OTHOCHTENBLHOCTHY, «KBaHTOBag
busnkay, « dnemeHTs! aCTPOHOMUHU H aCTPOPUINKIY,

Pons  dusukn wu ACTPOHOMMHM B 5KOHOMHYECKOI, TEXHOJIOTMYECKOH,
COLMANILHON U 3TH4eCKOl cepax aesTenbHOCTH HCJIOBEKA, POJIb U MeCTO (hU3NKH
¥ aCTPOHOMUH B COBPEMEHHON Hay4HOl KapTHHe MHpa, 3HaYeHHE ONHUCAaTeNbHOI,
CHCTEMATHU3UPYIOLUEH,  OOBSICHUTENBHONH W IIPOTHOCTHYECKON  (yHKLMi
usnyeckoii Teopun, poss (usnueckoil Teopun B (popmupoBaHuy npencTasienuil
O (u3MUecKoil KapTuHe MHpa, MECTO (PM3UYECKOiT KapTHUHBI MHpa B o0uweM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [PeACTABICHMI O [IpPUPOJIE.

Mexnpeamernsie ceazu.

Uzyuenne kypca usmkn  yray6aéunoro YpoBHd B 1] kiacce
OCYLIECTBIAETCS C Y4ETOM COMEPKATENBHBIX MEXKINPEAMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTHKH,GHOHOFHH,XHMHH,FGOFP8¢HHIdTCXHOJOFHH.

Mesicnpeomemnvie nonsmus, ceszannpie ¢ usyuenuem memoooe Hayunozo
ho3Hanua: ssnenvie, HayyHelit (akT, runortesa, du3nyeckas BeMuMHA, 3aKOH,
TeOpHs, HaO/IOJeHHe, SKCIIEPUMEHT, MOZC/IMpOBaHue, MoJeb, HU3MepeHHe,
MOTPENTHOCTH U3MEpPeHTii, M3MEPHUTEIIbHBIC IPUOOPLI, LU pPOBas nabopaTopus.

Mamemamura: petienne  crcremp ypaBuenut. Tpuronomerpuueckue
(GyHkmmu: cunye, KOCHHYC, TaHI'€HC, KOTAHI'CHC, OCHOBHOE TPUIOHOMETpHYECKOe
TOXKAECTBO. BeKTOphl 1 ux npoexiun Ha ocu KOOPAMHAT, CJI0KEHHE BEKTOPOB.
IIpousBoansie snemenTapHbix (yHkumit. Ipusnaku nono6us TPEYroJLHUKOB,
ONpEIC/ICHHE NI0WA/IH ITOCKUX GUIYp U 06bEMA Tell,

buoaozus: snextpuueckue spinenus s KUBOH Ipupoje, KosebaTelibHble
ABMIKCHHSI B OIKHBOH TPUPOJIE, IKONOMHYECKUE PHCKU 1PU  [POU3BOJCTBE
HICKTPOIHEPTHH,  SIEKTPOMArHUTHOE  3arps3HeHue OKpy’Kalomeh  cpessl,
YABTPasByKOBas JMAarHOCTHKA B MeJMLMHE, ONTHYECKME SBICHMS B KHUBOMH
IpUpo/Ie.

Xumus: crpoenye aToMos u MOJIEKYJI, KpHCTAILINYeCKas CTPYKTYpa TBEPABIX
TCJ,  MeXaHu3Mbl 00pa3oBaHUsS KPHCTANLIHYECKON PEUICTKH, CHeKTpaibHBIi
aHaius.

Teozpagpua:  marunthbie  nomoca 3eMIlM,  3allekH  MarHUTHBIX pyAa,
¢0TOCLéMKa3ethﬁ%noserHOCTM,ceﬁcmorpa¢.

Texnonocus: npumeneHHe MOCTOSHIBIX MarHuToB, 93JEKTPOMArHUTOR,
SNEKTponBHraTenb SIKoGH, reHepatop nepemeHHoro TOKa, MHIYKIIMOHHAS [1eyp,
JIAHUM SNIEKTpONepeaay, 3IeKTPOIBHIATE b, paiap, paaMoONnpHEMHHK, TeleBU30p,
aHTeHHa, TejiepoH, CBY-neys, YABTPa3BYyKOBasi [MarHOCTUKA B TeXHHKe,
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IPOEKIMOHHBIN amnnapar, BOJOKOHHAs ONTHKA, COJIHeuHas GaTtapesi, CITyTHUKOBbIE
NMpHEMHUKH, S/1epHas SHEpreTUKa U 3KOJIOrUYecKHe acreKThl e€ pa3sBUTHS.
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I[INTAHHUPYEMBIE PE3VIJIbTATBI OCBOEHUWA ITPOI'PAMMBI TTO ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATBI

JUYHOCTHBIE PE3YJIBTATHI

JluuHocTHbIE pe3yabTaThl OcBoeHUs ydeOHOro mnpeavera «Dusnkay
JIOJKHBI OTPakaTh FOTOBHOCTh U CIIOCOOHOCTH 00yHaIOIUXCsl PYKOBOACTBOBATHCS
c(OpMUPOBAHHON BHYTpEHHEH MO3MIMEeH JHYHOCTH, CHCTEMOH LEHHOCTHBIX
OpMEHTALlMM, [IO3UTUBHBIX  BHYTPEHHHUX  yOeXKIEeHWH, COOTBETCTBYIOLIMX
TPaJMLIMOHHBIM LIEHHOCTAM POCCUHCKOro ofliecTBa, pacliMpeHHEe JKU3IHEHHOIO
OMbITa Y OMNbITA JAEATEC]LHOCTH B MPOLECCE peajiu3allid OCHOBHbIX HallpaBjieHHH
BOCITUTATEJbHON JESTENIbHOCTH, B TOM YMCJIEe B HACTH:

rpaskIaHCKOr0 BOCIIHTAHNS:
C(hOPMUPOBAHHOCTh  TpaKJAAHCKOM  MO3ULMM  oOydaroulerocss  Kax
aKTMBHOT'O U OTBETCTBEHHOIO YJIeHa POCCHHCKOro 00LIecTBa;

o IPUHATHE TPAAULMOHHBIX OOLIEYESIOBEYECKUX [YMAHUCTUHYECKUX U
JEMOKPATUHECKHUX LIEHHOCTEH;

* ' TOTOBHOCTb BECTH COBMECTHYIO JCATEIbBHOCTh B UHTEpPECaX I'PakJAaHCKOIo
obliecTBa, y4acTBOBaTh B caMoylpasieHuu B o0paszoBaTe/lbHOH
OpraHu3aluy,

e yMEHME B3aUMOIEHCTBOBATHL C  COLIMAJIBHBIMKH  MHCTUTYyTaMUd B
COOTBETCTBUH C UX (DYHKIUIMH ¥ Ha3HAUCHHEM;

e TOTOBHOCTBH K 'YMaHUTAPHOMU M BOJOHTEPCKOU AESATEIBHOCTH.

NaTPUHOTHYECKOI0 BOCHHTAHUS:

e ChHOPMUPOBAHHOCTD POCCUHCKOM Ipak1aHCKOM HUJIEHTUYHOCTH,
MaTpUOTHU3Ma;

e I[EHHOCTHOE OTHOLIEHHE K IOCYJapCTBEHHBLIM CUMBOJIAM, AOCTUKEHUSM
POCCUMCKUX YHYEHBIX B 0071aCTH (U3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUNA:

e C(OPMUPOBAHHOCTH HPABCTBEHHOIO CO3HAHMS, ITHHYECKOTO MOBECHMUS:

¢ CIOCOOHOCTh OLIEHMBATH CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYICh HAa MOpPajlbHO-HPABCTBEHHbIE HOPMbBI M LIEHHOCTH, B TOM
4yHcle B 1eATeNbHOCTH YUEHOTO0;

e OCO3HaAHHWE JIMYHOIO BKJIa/Ja B IOCTPOEHHUE YCTOWUUBOro Oy 1yuiero.

3CTETHYECKOr0 BOCITHTAHUSI:

* OCTETHYECKOE OTHOUICHHE K MHPY, BKIIOYas SCTETHKY HaY4YHOIO
TBOPYECTBA, MPUCYLIETO (PU3UUECKONH HayKe.

TPYAOBOTO BOCIIHTAHHSA:
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* MHTEpEC K pasjiu4dHbIM cepam npodeccuoHanbHON AeSITeNbHOCTH, B TOM
4MC/le CBS3aHHBIM C  (U3MKOM M TEXHMKOH, YMEHHe CcOBeplluaTh
OCO3HAHHBIN BbIOOP Oyayliel mpodeccun U peann3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TIJIaHbI;

* TOTOBHOCTH M CIOCOOHOCTHL K 0Opa3oBaHMIO W CaMo00pa3oBaHUIO B
obnacti GU3KKK HA NPOTSIKEHUU BCEH JKU3HMU.

IKOJIOTHYECKOT0 BOCIIHTAHHSA:

e chOpPMUPOBAHHOCTL IKOJIOIHYECKON KY/ILTYPhl, OCO3HAHUE [OOAIBHOrO
XapakTepa 5K0JOTHYeCcKUX MpoodiieM;

* [UIAHUPOBaHHE M OCYLICCTBJICHHE JICHCTBUH B OKpysKarolled cpele Ha
OCHOBE 3HaHHWs LeJIeH yCTOHYMBOIO pa3BUTHS YEJIOBEUECTRA;

* paclIMpeHHe ONbITa MEATESbHOCTH SKOJOTMYECKOH HanpaBjeHHOCTU Ha
OCHOBE MMeIOIUXCs 3HaHUH 1o (pusmke.

HEHHOCTH HAYYHOTO MO3HAHUS:

*  CHOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS PU3UYECKOH HAYKH;

* OCO3HaHME LEHHOCTH Hay4HOH JeATe/lbHOCTH, FOTOBHOCTH B Mpolecce
M3YYeHHUs (M3UKH OCYLUECTBIATh IIPOCKTHYIO H HCCJIeN0BaTeNbCKYIO
NeSITeNTbHOCT MHIMBHIYAMHO 1 B IPYILIE.

METANPEAMETHBIE PE3YJBTATHI

ITo3znaBaTeibHbIe YHHBepCAIbLHBIE YueOHbIe AeiicTBHS
basoBbie Joruveckue aeiicTeus:
¢ CaMoCTOSATE/IbHO  (OpMYyAHMpOBaTH W aKkTyalM3WpoBaTh  Npobiemy,
paccMaTtpuBaTh €€ BCECTOPOHHE;
e ONpEeAeATb LeJIW JACATCIbHOCTH, 3a/1aBaTh NapaMeTpbl W KPUTEPHH HX
JOCTHIKEHHUS;
* BBIABIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYMUS B paccMaTpUBaEMbIX
(QU3MUECKUX SIBJICHUSX;
* pa3pabaThiBaTh IJIaH PeLleHUs] MPOOIEMbl ¢ YUETOM aHa u3a UMEIOLINXCS
MaTepHaibHbIX U HEMATEePUAIbHBLIX PECYPCOB;
* BHOCUTH KOPPEKTHBBI B JIESTEAbHOCTh, OLIEHWBATh COOTBETCTBUE
pe3yJbTaTOB I1EIM, OILICHUBATh PUCKH MOCIIC/ICTBUH €S TEILHOCTH;
* KOOPAMHMPOBaTb M  BBINOJHATL pabOTy B YCJIOBUSIX peabHOIO,
BHPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOIEHCTBUS;
* PpasBHUBAaThb KPEaTHMBHOE MbIILJIEHUE IIPU PEILECHUU JKU3HEHHBIX IPOBJIEM.
bazosble ncesenoBarensbekue 1eHcTBIS:
* BJAQACTb HAYYHOH TEPMHUHOJOIHEH, KIIOUCBBLIMU MOHATHAMH W METOaMU
(bu3nyecKol HAYKHU;
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BJIaIeTh  HaBbIKaMM  y4yeOHO-HCCIIeq0BATEILCKOM U [POEKTHOM
JesATEeIBHOCTH B 00/1acTH (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTE/IbHOMY [IOMCKY METONOB pelleHus 3aaad  (PU3UYECKOro
COJlepKaHHUsl, IPUMEHEHUIO Pa3/IMUYHBIX METOIOB [TO3HAHMSL,

BIAJICTh BHAAMM AEATE/IBHOCTH 110 [OJYHEHUK HOBOIO 3HAHMS, €ro
MHTEpIpeTaLuu, NpeodpasoBaHtIO U MPUMEHEHHIO B PA3TMUHBIX yayeOHBIX
CUTyalUHsAX, B TOM HYMCJIe MpPH CO3MaHMH Y4eOHBIX MPOEKTOB B 00JacTH
(buznku;

BBIABJISATE TPUYMHHO-C/IC/ICTBEHHBIE CBA3M W aKTyaTM3MpOBaTh 3ajady,
BBIIBHTATh  TMIIOTE3y ¢  pelleHus, HaXOJAUTb aApryMEHThl s
AOKa3aTelbCTBA CBOMX YTBEPIKACHWH, 3a/aBaTh [apaMeTpbl U KPUTEPUH
peLlIeHus;

aHAJIM3UPOBATh TMONy4YeHHbIC B XOJ€ pelIeHMs 3aladd pe3yJibTaThl,
KPUTUYECKH OLICHUBATh UX HOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYJIHUPOBATL COOCTBEHHBIE 3a7aud B o0pazoBaresibHO
AEATEJIbHOCTH, B TOM YHCJIE MPU UBYHCHUH (DU3UKH;

AaBaTh OLEHKY HOBBIM CUTYallMAM, OLIEHUBATh [IPUOOPETEHHBII OTIBIT;
YMETb [E€PEHOCUTh 3HaHWS 00 (HU3MKE B MPAKTHUECKYIO 00JacTh
KU3HEEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHWS M3 PA3HbLIX MPE/IMETHBIX 001acTeil;
BBIABUTATH HOBbIE HJICH, NPE/UIAraTh OPUIHHAILHbIE [TOJIX0/IbI U PEIeHNUS;
CTaBUTb NPOOJIEMBI U 33/1a4H, JOTYCKAKOILHE albTepPHATHRHbIC pelieHus.

Pabota ¢ undopmanmueii:

BJIACTh HABBIKAMHU IOJYYCHUS MH(OPMALMU (PU3HUECKOrO COAEpKAHUS
M3 MCTOYHHMKOB Pa3HBIX THIIOB, CaMOCTOATEJIBHO OCYILECTBISATH MOMCK,
aHaJlM3, CHCTEMATU3ALMIO M HHTEPNPETALMIO HH(DOPMALMH Pa3IUYHbIX
BUJI0B U (hOpM IpeacTaBieHHS;

OLEHUBATh JOCTOBEPHOCTb HHOPMALIMH;

UCTIONIB30BATE  CPEACTBA HH(MOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJIOTMH B pEIeHMH  KOTHUTHUBHBIX, KOMMYHMKATHBHBIX M
OpraHM3alMOHHBEIX 3ana4 ¢ cobmoaeHueM TpeGOBaHMIT IProHOMUKH,
TEXHUKH 0e30IMacHOCTH, IHIUeHbl, pecypcocOepeskenus, MpaBoBbIX M
STUYECKHUX HOPM, HOPM HHMOPMaLIHOHHON Be301acCHOCTH;

CO311aBaTh TEKCThI (U3MYECKOrO COJACPKAHMS B pasnMuHbIX (opmarax c
YIETOM HazHAueHMs MHOPMALMM M LEJCBOH Ay MTOPHHM, BHIGHpas
ONTUMANBHYIO (POPMY MPENCTABICHHS W BU3yalu3alliH.

KommynunkaTusubie ynusepcaabubie yueGubie aeiictaust:
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OCYIIECTBIATL OOIICHHE HA ypokax (U3MKM M BO BHE-YPOUYHOM
JEeSITeNIbHOCTH;

PacrosHaBaTh TMpPEANOChIIKY  KOH(QAMKTHBIX CUTyalUMil M cMsruyath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTHYHO M3JIAraTh CBOIO TOYKY 3pEHHUS C MCIOIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

NMOHUMATh U UCTOJIb30BAaTh  MPEUMYLIECTBA  KOMAHJIHOM PI
UHAMBU/yallbHOW paboThI;

BEIOMPATh TEMATHKY W METOBl COBMECTHBIX JEHCTBH © YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KayK/I0I0 YJIeHA KOJIEKTHRA:

MPUHUMATL  LIeJIH  COBMECTHOW  J€SITENILHOCTH, OPraHW30BLIBATH M
KOOpPAMHMPOBATh JCHCTBUS 10 €& JOCTHKEHHIO: COCTABISTH IUaN
JEHCTBHH, paclpeaelsaTh pojik ¢ YUETOM MHEHMUI] YYaCTHUKOB, 00CYKaaTh
PE3YJIBTaThl COBMECTHOMN paboThl;

OLCHHUBATL KAa4YCCTBO CBOErO BK/A/A M KakKIOM0 YYaCTHHKA KOMAHIB B
o0 pe3ysbTaT Mo pazpaboTaHHbM KPUTEPUSIM;

peijlarath HOBBIC MPOEKThbl, OLUEHUBATH MIAEH C MO3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAaKTUYECKOH 3HAYUMOCTH;

ocyﬁLSC'rs,ﬂﬂ'rb [IO3UTHBHOC CTpaTErMYecKoe IOBEJACHHE B PA3IMYHBIX
CUTyallusaX,  [POsB/IATL  TBOPYECTBO U BoOOpakeHue,  ObITb
UHHULIMATUBHBIM.

PeryastuBubie yuupepcansnnie yueOHbIe geiicTBHS
Camoopranusauus:

CAMOCTOSTEJIBHO  OCYILLCCTBAATh  [O3HABATENLHYIO  JICSTENHHOCTD B
00s1acTH  (DU3UKM M ACTPOHOMHH, BbISBISTS MpoOJeMbl, CTaBUTh WU
(bopmynuposath coGeTBeHHBIE 3a1a4M:

CAMOCTOATE/IBHO COCTAB/ISTD [UIAH PELICHUs] PACYETHBIX M KAYECTBEHHBIX
3ajiad, TJIaH BBINOJHEHHUS MPaKTHUECKOH paboThl ¢ YyUETOM HMeEIoIIUXCs
pecypcoB, cOOCTBEHHbIX BO3MOKHOCTEH 1 NpearnoYTCHUII;

NlaBaTh OLUEHKY HOBBIM CHTYaIIMSIM;

PaclMpsTh  paMKH  y4eOHOrO  MpeiAMeTa Ha  OCHOBE  JIHYHBIX
NPeaoOYTEeHHH;

JielaTe  OCO3HAHHbLIH BBIOOP, apryMeHTHpoBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a pelieHue;

OLEHUBATbL NPUOOPETEHHBIHN OINBIT;

CIIOCOOCTBOBATH (POPMHUPOBAHUIO M MPOSIBIICHUIO JPpYyAULIMH B 006j1acTu
(QHU3MKH, MOCTOAHHO MOBBILIATH CBOI 00pa30BaTe/IbHbI U KyJIbTYpHHbIii
YPOBEHb.

CamMOKOHTPOIIB, IMOHOHANBLH BT HHTE/IeKT:
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naBaThb OLIEHKY HOBBIM cuTyanusM, BHOCUTH KOPPEKTUBEI B HeATeIbHOCTD,
OlLIEHUBATH COOTBETCTBUE PE3Y/IbTATOB 11EJIAM]

HH
e BJajeTh HABBIKAMU TO3HABATEILHON pediekCMu  Kak  OCO3HaHWUS
COBEpLIAEMBIX AEHCTBUH U MBICIUTEINBHBIX MPOLECCOB, X pe3yJibTaToB U
OCHOBaHUM;
e WCIONB30BAaTh MNpUEMBL pedrexcuu /IS OUEHKH CUTyalluu, BbIOOPA 30
BEPHOTO pellieHNns;
e YMETb OLEHHMBATH PUCKW W CBOCBPEMEHHO NpUHUMATEL pelleHust mo ux E
CHUIKEHMUIO;

NpUHMMATh MOTHBBI W apryMeHTbl APYrMX MpW aHaause pe3yjlbTaTon
NS TeTbHOCTH;

[pUuHUMAaTb Ce6ﬂ, MoHWMasi CBOU HEAOCTATKU U JIOCTOUHCTBA,
NMpUHUMATDh MOTHUBBI W apryMeHThl ApYrux IpH aHaju3e pe3ybTaToB
NEeATEIIBHOCTH,

TMIpU3HABATH CBOE MPaBO ¥ MPaBo JAPYrux Ha OIINOKH.
B mpoiecce JOCTHXKEHMS TNIHOCTHBIX Pe3y/ibTaTOB OCBOCHMA MPOTPaMMBbL IO

dusMKe Ui YpOBHsA Cpeamero obuiero obpazoBaHus y oOyvarolUXcs

COBEPIIEHCTBYETCS IMOILMOHAIIBHBIN WHTEJUIEKT, rnpe/ronararoLmi
c(hOpMUPOBAHHOCTb:

e CaMOCO3HaHHuA, BKJIHOHAIOLILETO CrocoOHOCTh [TOHUMATh CBOE

AMOLMOHATBHOE COCTOAHUE, BUJACTh HANPABICHHS PA3BUTHs COOCTBEHHOM
IMOLMOHABHOI chephl, ObITh yBepeHHBIM B cebe;

caMopery/MpoBaHus, BKIIOYAIOIIEr0 CaMOKOHTPOJib, yMeHNE TIPUHUMATD
OTBETCTBEHHOCTH 3a CBOE MOBEJEHHE, CIOCOOHOCTb aAaNTHPOBATBCS K

AMOLIMOHAJIbHBIM M3MCHEHHMSM U MPOSIBIATE MMOKOCTh, ObITh OTKPBITHIM
HOBOMY

BHYTpeHHeﬁ MOTHBALIHMH, BKJIIOYAIOLIECH CTpeMJIeHUE K JIOCTHIKEHHMHKO LIC/IH

¥ ycriexy, ONTHMHU3M, HHULIIMATUBHOCTD, yMEHHE JIeMCTBOBATh, UCXOA U3
CBOUX BO3MOYKHOCTEH;

e DMIIATHH, BKJIIOYAlOIEN CIIOCOOHOCTH MOHUMATh IMOIIMOHAIIBHOE

COCTOSIHME JPYIMX, YYMTBIBATH €ro TMpU OCYIIECTBICHUH o01eHus,
CMOCOOHOCTh K COUYYBCTBUIO W CONEPEIKUBAHUIO]

e COLIMa/IbHBIX HaBbIKOB, BKJIHOYAOLIHX CII0COOHOCTb BbICTpanBaTh

OTHOILEHUS C JAPYTUMH JIIOABMH, 3a00TUTHCS, MpPOSBATL MHTEpeC H
pa3penath KOHQIUKTHIL.

|
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K xoHniy ofydenus B 10 Kiacce npeamertHsie pe3yiasTaThl Ha yriayonéHHoM
YPOBHE JOJDKHBI OTPakKaTh CHOPMUPOBAHHOCTh Y 00y YaIOLIMXCS YMEHHiL:

* TOHUMATh poNlb  (GU3NKM B  IKOHOMHYECKOH, TeXHOIOIMYECKOH,
OKOJIOTUHYECKOH, COUMANLHOM M JTHyeckol  cdepax  aesTenhHOCTH
HeJI0BEeKa, POJIb U MECTO (DH3HKM B COBPEMEHHOM HayYHO KapTHHE MHpa,
3HAYE€HHUE OMMCATEIbHOW, CHCTEMATU3UPYIOLLEH, OOBICHUTEILHON U
MPOTHOCTHYECKOH  (yHKUMH  Qu3MyYeckoH Teopunm — MeXaHUKH,
MOJIEKYIAPHOH (UNKH U TEPMOAUHAMUKH, POIlb (BUINUECKOI TEOPUU B
(opmHpoBaHuK NpeacTasicHmil 0 GU3MUECKOil KapTHHe MUPA;

* Pasiudarh yC/IOBMA [PUMEHUMOCTH Mojefiedl  (Gu3Mueckux Teil W
NPOLECCOB (sBJICHMI): HMHEpLUManbHas cHUcTeMa OTCYéTa, abCOMIOTHO
TBEPIOE TeNo, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBHiKeHMe,
cBOOOAHOE majieHue, abCOMOTHO YyIpyras nedopmatims, abCcoaOTHO
ynpyroe u abColoTHO HeYIpyroe CTOJKHOBEHHSI, MOJE/H ra3a, KHIAKOCTH
1 TBEPAOTO (KPUCTAIMUECKOrO) Tesla, MiCalbHbIH ra3, TOueUHbIH 3apsi,
O/IHOPOJIHOE EKTPUYECKOE T10J1€;

* PpasuYarh yCNoBHs (rpaHMIbl, 001acTH) NPUMEHMMOCTH (GU3HUYECKHX
3aKOHOB, NMOHUMAaTh BCEOOLIMH XapakTep (PyHIAAMEHTAJbHBIX 3aKOHOR M
‘OrPaHUYEHHOCTH MCTONB30BAHNS YaCTHBIX 3aKOHOB:

* AHaIM3MpoBaTh M OOBSCHATHL MEXAaHHYECKHE [IPOLECChl U SBJCHUS,
UCIIOJIB3YSl OCHOBHbIE [10JIOXKEHHS W 3aKOHBI MEXAHUKU (OTHOCUTEILHOCTD
MEXaHHYCCKOro JIBUAKCHHS, (OPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
ABIOKEHUs, npeobpasoBanus lanuiies As CKOPOCTH M IepeMelleHius,
3aKOHBl  HbBIOTOHA, MNPUHLKI  OTHOCHUTE/ILHOCTH ["anunes, 3akon
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS! UMITYJIbCa W MEXaHHYeCKOM
SHEPrHH, CBA3b PAabOTHI CHIBI C M3MEHEHHEM MeXaHWYeCKOH SHepriwu,
YCJIOBHsA  paBHOBECHs TBEPJOro  Tesia), I[pPH  STOM  HCIONB30BATh
MaTeMaTh4yecKkoe BbIpaskeHue 3aKOHOB, yKa3blBaTh yCI0BUS
NPUMEHMMOCTH (PU3UYECKUX 3aKOHOB: Npeobpazoranuii [anues, BTOPOIO
U TpeThero 3akoHoB HbioTOHa, 3aKOHOB COXpaHeHHs HMITyJbca M
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHHSL:

* aHaU3MPOBATh U OOBIACHSTH TCIUIOBBIE NMPOLIECCHl U SIBJICHUS, MCIIONB3YS
OCHOBHBIC TmoONOKEeHUs MKT u sakomsl Momekynspuoit busukn u
TEPMOIMHAMUKA  (CBA3bL  JABlIEHM HJEANBHOTO ra3a Cco cpegHeit
KHHETUYECKOH JHEpPrueil TerjioBoro JBUKEHUsS M KOHLIEHTpaLneh ero
MOJIEKYJI, CBA3b TEMIIEPATYyphbl BELIECTBA CO CpejHel KUHEeTHYeCKOM
DHEPruel TEIIOBOIO ABMKEHHS €0 YACTHIL, CBSI3b JAB/ICHUS UACATIbHOIO
Fasa ¢ KOHLEHTpalMEeH MOJIEKY]l M ero TeMmIlepaTypoi, ypaBHeHHe
Menneneea—Knariefipona, nepbiii  3akou TEPMOJAMHAMUKH, 3aKOH
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COXpaHEHHs SHEPTUM B TEMJIOBBIX MPOLECCax), NPH ITOM HCHOIB3OBATE
MaTeMaTH4YecKoe BhIpaKeHHe 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH ypaBHeHHs Menneneesa—Knaneiipona:

aHallu3upoOBaTh U  OOBACHATH OJNEKTPUYECKUE  SIBIICHUS, UCTIOJB3Y S
OCHOBHBIE MOJIOXKEHHUS U 3aKOHbI IEKTPOAMHAMUKH (3aKOH COXpaHeHHUs
JIEKTPUYECKOI'0 3apsa, 3aKOH Kysona, MOTEHUMATLHOCTh
HIEKTPOCTATHYECKOrO [0S, MPUHLMI CYNEPNO3HLHN  YIeKTPHYCCKHUX
MONIeH, TPH 3TOM YyKa3blBasi yCIOBMS NPUMEHHMOCTH 3akoHa Kyona, a
TAIOKE NPAKTUYECKHM Ba)XKHBIE COOTHOLUEHWs: 3aKOHBI Oma IUTs y4JacTka
LUeMH W N7 3aMKHYTOH SJIEKTPUYECKOH [1eMu, 3aKOoH Jlxoyns—Jlenua,
npasuia Kupxroda, sakonsr Mapajes s JJIEKTPOIIH3a);

ONHUCBIBATE (DU3MUECKHE [IPOLECChl W SIBJICHMS, MCIOJIb3YS BEJIWYMHbI:
MEPEMELLCHHE, CKOPOCTb, YCKOPEHHE, HMITYJIbC TeJ1a U CHCTEMBI Tell, CHJla,
MOMEHT CHJIBI, [aBlIEHHE, MOTEHLWANbHAS JHEPrusl, KHUHETHYECKAs
JHEPrHs, MeXaHuqecKas sHeprus, paborta CHIIbI, LEHTPOCTPEMHTENHHOE
YCKOPEHHE, CUNa TAKECTH, CHA YNPYTOCTH, CHA TPEHHS!, MOIIHOCTb,
JHEPrUs B3aMMOJEHCTBUS Tella ¢ SeMiéi BOAU3M of IOBEPXHOCTH,
SHEprust ynpyrou jedopMmaluu [pykHHbL, KOJHYECTBO TEIJIOTHI,
abcomoTHas Temnepatypa Teja, pa6orta B TEPMOJMHAMHKKE, BHYTPEHHSIS
SHCPrus HMICAIBLHOrO ONHOATOMHOrO rasza, paGoTa HAeanbHOrO raza,
OTHOCHTEJIbHAA BJXKHOCTh Bo3ayxa, KIIJI wuueanbHOro TEIJIOBOTO
ABUTATEIIS, SJICKTPHYECKOE N0J1C, HANPSKEHHOCTD IEKTPUYECKOrO MOJs,
HANpsKEHHOCTh  110J11 TOYEYHOIO 3apsija  MIIN 3apsUKEHHOro  1apa B
BaKyyme W B JHOICKTPUKE, MOTEHUMAN JJICKTPOCTATUYECKOTO OIS,
PasHOCTL  NOTCHUMANIOB,  JIEKTPOABMKYIIAs  CHJA, CHla  TOKa,
HalpsOKEHME, MOLIHOCTh TOKA, JJIEKTPUYECKAS EMKOCTh  [LIOCKOLO
KOHACHCATOpa, CONPOTHBICHHWE yuyacTKa LENU C [OC/EA0BATENbHBIM M
HApaIeJbHBIM COCAMHEHUEM PE3HCTOPOB, IHEPIHUs INEKTPUIECKOrO OIS
KOHeHcaTopa;

OOBSACHATE  OCOGEHHOCTH  MpOTEKaHMus (pu3MUecKUX  SABIECHUI:
MEXAHWYECKOe  IBMIKEHWE, TEIIOBOE JIBHKEHWE HYACTHIl BELecTBa,
TCIIOBOE paBHOBECHe, OPOYHOBCKOE JBMKEHME, Auddy3us, HCIapeHue,
KATCHNAE 1 KOHACHCALNS, MIAB/ICHHE M KPUCTAIM3ALIHS, HATIPaBIeHHOCT
TCILIoNEepeaadn, JICeKTpU3aLUsl Tel, dKBUITOTEHLIUAIBHOCTE MOBEPXHOCTH
3apsiKEHHOrO MPOBOIHHKA;

[TPOBOZIUTE MCC/ICI0BAHKE 3aBUCHMOCTH OJIHOH (DM3MUYECKOI BeAUUUHBI OT
APYTOH €  MCIOJB30BAHHEM  MIPAMbIX HU3MEpEeHUH, 1mpu  IToM
KOHCTPYHpOBaTh  yCTaHOBKY, (UKCHPOBATh pe3y/bTaThl MOIYYeHHOH
3aBUCHMOCTH (DH3MYECKMX BEJIMYHMH B BUIe rpauKkoB ¢  y4érom




abCOJIIOTHBIX MOrPeIIHOCTEH U3MEPEHUH, Ae/aTh BLIBOJIBI 110 pe3yJibTaTam
Uccae0BaHuUs;

[IPOBOJIUTH KOCBEHHBIE M3MEPEHHs (DU3NYCCKUX BEIUYMH, MPU ITOM
BBIOMpATh ONTHUMAIBHBI METOJ M3MEPEeHUsl, OLEHHBATh AOCOMIOTHBIE |
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX H3MEPEHHIA;
IIPOBOANUTE OTMBITEI 10 MPOBEPKE MPE/UIOKEHHON MMITOTE3bI: TNIAHUPOBATh
DKCTIEPUMEHT, COOMPATh IKCIIEPUMEHTA/IHYIO YCTAHOBKY, aHaT3MPOBATh
MOJIYHCHHBIE pE3yJIbTaThl M JleslaTh BbIBOJ O cTatTyce IpeoKeHHO
TMIIOTE3bI;

cobtonarth npasuna 6€30MacHOro Tpy/a Npy MPOBEACHUH HCCle0BAHHIA
B pamKax  y4eOHOrO  3KCNEpUMEHTa, IPakTHKyMa M  ydeGHO-
MCCIe0BATEIbCKOW W [IPOEKTHOM [esITelbHOCTH C  MCTOMb30BAHUEM
U3MEPUTE/IbHBIX YCTPOHCTB U j1ab0paTOpHOro 060py10BaHUs;

peliaTh pacydETHBIE 3ajJa4ud C SBHO 3aJIaHHOW W HEsBHO 3a/laHHOM
busnyecKol MoOenblo: HA OCHOBAHMM aHAaIHU3a YCI0BHS ODOCHOBBIBATH
BBIOOp (u3Mueckoil Moaenu, OTBeYAaoLIelt TpeOOBaHMUAM  3ajauu,
NPUMEHSTH  (DOPMYJIBI,  3aKOHBI, 3aKOHOMEPHOCTH M MOCTYaThI
(pu3MYeCKUX Teopuil MpPH HCIONB3OBAHMM MATEMATHYECKMX METOIORB
peLICHHS 3a/1a4, NPOBOJAMTE pacHEThl HA OCHOBAHUU UMEIOLLUMXCS JaHHbIX,
AHAJIM3UPOBATL PE3yJIbTAaThl W KOPPEKTMPOBATh METO/bl DPELIEHUS C
YUYETOM TOJIYHEHHBIX Pe3yJIhbTaToB;

pellaTh Ka4YeCTBEHHbIC 3ajayu, TPeOylOlMe MPUMEHEHHs 3HaHUI U3
PasHBIX pa3le/loB Kypca (pU3MKHM, a TaKKe HHTerpallli 3HAHUN M3 JIpyruxX
MPEAMETOB  €CTECTBEHHO-HAYYHOTO LMKIA: BBICTPAUBATH JIOTHYECKYIO
LeMNo4Ky pacCy’K1eHUH ¢ OMOPOH HA W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3MYECKUE SABIECHUS;

MCIIOJIb30BaTh TEOPETHYECKHUE 3HAHUS JUIS OOBSCHEHUS OCHOBHBIX
NPUHLHKIIOB PabOThl U3MEPUTENBLHBIX TPHOOPOB, TEXHUUECKHX YCTPOHCTE
U TEXHOJIOTHYECKHUX MPOIIECCOB;

MPUBOANTL MPUMEPBI BKJIada POCCHACKHUX M 3apyOeiKHBIX Y4EHBIX-
(pM3MKOB B pa3zBuTHE HAayKH, B OOBACHEHHE MPOIECCOB OKPYKatolero
MUpa, B PasBUTHE TEXHUKH U TEXHOJIOTHI;

aHaJIM3MpPOBATh U OLIEHUBATH IOC/IE/ACTBUS OBITOBOH M MPOH3BOACTBEHHOI
ACATCJIbHOCTH 4eJIOBEKA, CBS3aHHOM ¢ (U3MYECKUMH TpoleccaMH, C
MO3ULMHI IKOJOrHYECKOH 6e30MacHOCTH, Npe/ICTaBIeHNMIT 0 palUoHaIBHOM
NPUPOIOIIOIBL30BAHNH, & TaKKE pPa3yMHOM HMCIIOJIb30BAHUM JIOCTUIKCHHUIT
HayKh W TEXHOJOTHH JUIsl JIa/IbHEHIIero pa3sBUTHS  YEIOBEYECKOro
ob1ecTna;
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OPUMEHATE pa3jiMdHble CrocoObl paboTel ¢ HHpopMmalmeid puznueckoro
COIEpXKaHHUs C MCMOJIL30BAHUEM  COBPEMEHHBIX MH(DOPMALIMOHHAIX
TEXHOJIOTWi1, TIPH TOM HCMOIBL30BATH COBPEMEHHbIE MH(OPMAIMOHHBIE
TeXHOJIOTHH Ul MOWCKA, MepepadOTKH M MpeabsBieHHUs yd4eGHOI 1
HaY4HO-IIOMYJIIPHON HH(OPMAIIMK, CTPYKTYPHPOBAHHUS W HHTEPIPETALIHHN
MH(QOPMALIMK, [OYYEHHOH M3 PA3IMYHBIX HCTOYHMKOB, KPUTHYECKH
aHaJIU3UPOBaTh  MOJly4yaeMyrd  MHGOPMALMI W OLEHUBATh e
JAOCTOBEPHOCTh KAK Ha OCHOBE MMEIOLIMXCS 3HAHWMM, TaK U HA OCHOBE
aHanu3a UCTOYHKMKA MH(POPMALTHH;

POSIBISTH OpraHU3allMOHHbIC U 03HaBATEJIbHbIC YMEHMUS
CaMOCTOSATENIBHOIO  MPHOOPETEeHUs  HOBBIX  3HAHMH B [polecce
BBIIIOTHEHUS NPOEKTHBIX M y4eOHO-HCCIe10BaTENbCKUX paboT;

paboTaTh B rpyIile ¢ HMCHOJHEHHEM pa3IMYHBIX COLMATBHBIX pOJeil,
[J1IaHUPOBaTh PaboTy rPyMIlbl, PALHOHAILHO PACMPENeNsTh ASSTEIbHOCT
B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBATHO OLCHMBATH BKJAA KaXkKJIOIO 3
YYaCTHHKOB I'PYIIIibl B PELICHUE PACCMATPUBAEMOMN MPOBIIEMBI;

MIPOSABIATE MOTUBALIMIO K Oyayllied npodeccHOHaNbHON 1eITebHOCTH 10
CHIELHATbHOCTAM (PU3MKO-TEXHUYECKOTO MPOhHIIs.

KOHLY 00yueHust B Il Kiacce npeiMeTHble pe3y/bTaThl Ha YriyGISHHOM

BHE JI0JUKHbI OTPaXath CQOPMUPOBAHHOCTE Y 00YUAIOIINXCS YMEHMUIA:;

MOHMMATh  poJib  (U3MKM B  DKOHOMHYECKOM, TEXHOJOTHUYECKOI,
COLMAJIBHOM M 3THYECKOH cepax AesTeIbHOCTH YeloBeKa, pollb U MecTo
(QU3UKH B COBPEMEHHOH HaywYHOW KapTHHE MUpa, poJb 4CTPOHOMHH B
MPaKTUYECKONW  NEATENIbHOCTH  uYejoBeka W JajbHeiileM  Hay4yHO-
TEXHUYECKOM pa3sBUTHUHM, 3HAYCHHME OMNMUCATEIbHOM, CUCTEMATU3UPYIOLLIEH,
OOBSCHUTENLHON U MPOrHOCTHHECKON (yHKIMH (U3MUECKOH TeOpHH —
JJIEKTPOAWHAMUKH, CIEIHaILHON TEOPUM OTHOCHTENIBHOCTH, KBAHTOBOM
(puU3MKH, ponb (QU3MUECKON Teopuu B (OPMHPOBAHHH pejacTaBieHui o
(busHUecKol KapTHHE MHPa, MeCTO (PU3MUECKOH KAPTHHADI MHpa B 00lIem
psiZly COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX [TPE/ICTABACHHUH O PUPOJIE;
pa3nu4aTh yCIOBHS TPUMEHUMOCTH Mojeled (HU3NYECKUX Tea W
POLIECCOB  (ABICHKUIA): OJHOPOIHOE IICKTPUUECKOE M OJHOPOLHOE
MarHuTHOE 110J1s1, FrapMOHHYECKHEe KoJleDaHMsl, MaTeMATHYECKUI MasSTHHUK,
MeabHbIH MPYKMHHBIH MasTHUK, FapMOHUYECKHE BOJIHBI, HealbHbIii
KosiebaTenbHbIl KOHTYpP, TOHKas JMH3a, MOjle/eii aToMa, aTOMHOO ajpa u
KBaHTOBOM MOJIeJIM CBETa;

pasaudaTh YCJIOBHMs (rpaHHilbl, 00J1aCTH) NPUMEHUMOCTH (hU3HUecKuX
3aKOHOB, MMOHUMAaTh BCeOOLIMI Xapakrep dyHAaMeHTalbHbIX 3aKOHOB H
OTPaHUYEHHOCTD UCIOJ1b30BaHMS YACTHLIX 3aKOHOR;
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AHAITM3UPOBATh U OOBACHSTE 3JIEKTPOMArHUTHBIC NPOLIECChl W SIBJICHHUS,
HCIIONB3Ysl OCHOBHBIE TMOJOKEHUS M 3aKOHEKI DJICKTPOAMNHAMUKH U
CMICUUAIBHOH  TEOPHHM  OTHOCHMTEJILHOCTH (3a8KOH  coxpaHeHus
SIEKTpUYECKOro  3apsina, cuia  Awmrnepa, cuia JlopeHua, 3akoH
SJICKTPOMAarHUTHON  WMH/YKLMH, npaBusio  Jlenna, cBs3e S1C
CAMOMHIAYKLMK B 3JIEMEHTE INEKTPUYECKON Wemu co CKOPOCThIO
MSMEHCHWS  CHMJIBI  TOKa,  MOCTYJaThl  CHELUAIBHOIL TEOpUH
OTHOCHTENBHOCTH DiHLITeHHA);

aHAIN3HPOBATL U OOBSCHATE KBAHTOBBIE ITPOLECCH U ABJICHUS], UCTIONB3YS
MOJIO’KCHUS.  KBAHTOBOH  (U3MKK  (ypaBHeHMe  DifHwTeiina JUist
dotosddexra, nepsuii  u BTOPOH  noctynatsl  Bopa, npunumn
COOTHOLICHMs HeonpenenénnocTell ['efizenbepra, 3axoHsI COXpaHeHHs
3apsA0BOro M MaccoBOTO YHces M YHEPrUH B SAEPHbIX peaxLusx, 3aKoH
PaaMOaKTHBHOIO pacnaja);

OMUCHIBATE (DU3MYECKHE MPOLECChl M SBJCHMUS, UCTIOJNIb3YSI BEJIMYHUHBI:
HaINpPsKEHHOCTD JMEKTPHYECKOTO MOS, MOTeHIHA IEKTPOCTATHUECCKOTrO
MOJIA,  PasHOCTh  MOTEHILMANIOB,  HIEKTPOABHKYILAS CHJa, MHAYKIHS
MarHuTHOrO MoJsl, MarHWTHbBIM MOTOK, cuia AMIlepa, HHIyKTHMBHOCTS,
JICKTPOABHIKYILAs CHUJla CAMOMHIYKLWH, SHEPrds MArHHTHOO MoJis
TPOBOMHHKA C TOKOM, PENSTUBUCTCKMN HMITYIbC, MOJHAS JHEprus,
SHEPrUs MOKOS CBOOOAHON 4YaCTHILI, SHEPrus u UMITYJIbC  oTola,
MacCoBOE HHCIIO M 3apsiL Apa, YHEPrus CBA3M 5Apa;

O0BACHSATH  OCOOEHHOCTH MPOTEeKaHUs  (PU3MYECKUX  SIBJICHHIL:
SNEKTPOMAarHUTHAS MHIY KLU, CAMOHH/IYKIIUS, PE30OHAHC, UHTEp(pEepeH s
BOJIH, AWMpPakuMs, auChepcHs, nojHoe BHYTPEHHCE  OTpakeHMe,
horoanekTpuueckuit spdext (potoadpdexr), anvda- u OeTa-pacnabl
ICP, TamMMa-u3jyueHue sijep, (u3MvecKkHe MPUHIIUIBI CHEKTPAIILHOIO
aHajM3a u paboThl J1asepa;

ONPENesTh HampaBleHUe WHIYKUMM MariMTHOLO MO/ IIPOBOJIHUKA ¢
TOKOM, CHiibl Amiiepa u cunbi Jlopeniia;

CTPOHTH H300pakeHHe, CO3NABAEMOE TJIOCKUM 3CPKaIoOM, TOHKOH JIMH30M,
H paCCHHTBIBATE €0 XapaKTEePUCTHKH;

TIPUMEHSATE OCHOBOIOJIAralolMe acTPOHOMHYECKHE TIOHSTHS, TEOPUH U
SAKOHBL A7 aHamM3a M oOBsCHeHMS  (U3UYECKHX MIPOLIeCCOB,
IIPOUCXOALMX B 3BE3/1aX, B 3BE3/HBIX CHCTEMaX, B MEKIallakTHUYECKOM
Cpeae:; ABHKeHHs HeOCCHBIX TeJl, IBOJIOLMH 3BE3/1 U BeesieHHol;
MPOBOMMTE  MCCIE/IOBAHME  3aBHCHMOCTeH  (DMIMYECKHX  BelMUMH c
HCIOIB30BAHHEM MPAMBIX W3MEpeHHH, TpH  3ToM KOHCTPYHUPOBATh
YCTAHOBKY.  (MKCHPOBATh  pe3yibTarhl MOJIYYEHHONH  3aBUCHMOCTH
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Gu3¥deckux BeMMUMH B BHAE TpaduKOB ¢ y4&TOM abCOIIOTHBIX
NOTPEUTHOCTEN  M3MEpPEeHWH,  JlesaTh  BbIBOABI [0 pe3ylibTaTaMm
UCCIIeIOBAHMUS;

MPOBOJAUTH KOCBEHHBIC HW3MEPEHUS (DU3MUECKHUX BEIMUYUH, TPU ITOM
BBIOMpATh ONTHMAIBHBIH METOJ HM3MEPEHHUs, OLEHUBAThL abCOJIOTHBIE U
OTHOCHTEJIbHbIE MOTPEIIHOCTH NPSIMbIX U KOCBEHHBIX U3MEPEHUI;
MPOBOAMTE OINBITHI 110 MPOBEPKE MPE/UI0KEHHONW MMITOTE3bl: MIaHUPOBATh
3KCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAIU3UPOBATh
NOJIyHYEHHBIE pe3yJIbTaThl M JIeJlaTh BbIBOJA O CTATyCe Mpea/IOKEeHHOMN
TMMOTE3bI;

OTMCBIBATH METO/IbI MOJIYUEHHS HAYUHBIX ACTPOHOMUYECKUX 3HAHUMN;
cobmonaTh nNpaBuia 6e30MacHoro Tpy/a Mpy MpOBEAEHHH Hccilel0BaHui
B pamkax y4eOHOro OJKcnepuMeHTa, NpakTMKyma W ydeGHo-
HCCIIEIOBATENLCKOM W MPOEKTHON JACSTEbHOCTH €  HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 060pyA0BaHHS;

pewats pacy€THhle 3aJayd C SBHO 3aJlaHHOW MW HESBHO 3aJaHHOM
(bu3HuecKoli MOJe/bIO: HAa OCHOBAHMM aHAlM3a YC/IOBMS BBIGHPATH
(usnyeckue Mozend, oTBevarolMe TPeOOBAHMAM 3ajauu, MPUMEHSTh
(GOpMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH W NOCTYJaThi (PU3HUECKUX TEOPHId
NpY  HUCIHOJB30BAHUM MATEMATUYECKUX METOMOB pelleHus 3anaad,
NPOBOAMTH PacCU€Thl HA OCHOBAHMH MMEIOIIMXCSA TaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTHPOBATHL METO/Ibl PEILCHUS C YUETOM MONYYEHHBIX
pe3yIbTaTOB;

peliath Ka4yeCTBEHHbIE 3aja4M, Tpelylollye NPUMEHEHUS 3HAHHK U3
Pa3HBIX pasjiesioB Kypca (M3MKH, a TaKKe UHTErpaluy 3HAaHUH U3 JPYTUX
MPEeIMETOB €CTeCTBEHHO-HAy4YHOIr0 LMKJIA: BHICTPAUBATh JIOTHYECKYIO
LETOYKY pacCyK/ICHUH ¢ Oropo Ha U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (hu3nHecKue sIBIeHH;

UCIIOJIB30BaTh TEOPETHYECKUE 3HaHUS Ul OOBSCHEHHS OCHOBHBIX
NPUHLKIIOB PabOThl U3MEPUTELHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
U TEXHOJOIMMYECKHUX NTPOLIECCOB;

NPUBOANTE MPUMEPBl BKIIAJAa POCCUHCKMX M  3apyOeKHbIX YUEHbIX-
Gu3MKoB B pa3sBUTHE HayKH, B OOBSCHEHHE [POLIECCOB OKPYKAIOLIErO
MHUpa, B pasBUTHE TEXHUKH U TEXHOJIOTHA;

aHAJTM3MpPOBATh U OLICHUBATh MOCIJIEACTBHS OBITOBON U MPOU3BOICTBEHHOM
AEATEIBHOCTH YEIOBCKA, CBA3AHHOM C (PU3MHECKUMHU [pOllecCaMH, C
MO3UILKI 3KOJIOrHYeCKO 6e30macHoCTH, MpeICTaBleH!H O palMoHalLHOM
MPUPOAONONB30BaHHHM, @ TaKKE pPa3yMHOM MCIOJb30BAHUH TOCTHKEHUM
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HaAyKM M TEXHONOIMH /Ul JIabHEHIIEro pasBUTHSA  HeJ0BEUECKOro
o0lllecTBa;

MPUMEHATE paslniHbIC crocodk! paboTel ¢ uHdopMaiel pusnueckoro
COACP)KaHUA  C  HMCMOJB30BAHHEM COBPEMEHHBIX  HH(OPMALMOHHBIX
TEXHOJIOTHH, MPH ITOM HCIOJB30BATh COBPEMEHHBIE MH(OpPMAaLMOHHBIE
TEXHONIOTHH 111 TOMCKa, MepepabOTKM M MpeibsBiIeHUs yuyeGHOH u
HayqHO-TIONYASPHON HH(OPMALMH, CTPYKTYPUPOBAHHS 1 WHTepIIpeTaluu
MHGOPMALIMK, MOMYUCHHONH M3 pasinuHbIX UCTOYHHKOB, KPUTHYECKH
AHAIM3HPOBATL  MOJy4aeMyl0  HMHMOPMALMIO UM OLEHUBATh  ed
AOCTOBEPHOCTL KaK Ha OCHOBE WMEIOIUMXCS 3HAHMI, Tak M Ha OCHOBE
aHalli3a UCTOYHMKA UH(pOPMALIHY;

NPOSIBASTH OpraHu3alMOHHbIe u Mo3HaBaTeIbHbIE YMEHHUS
CaMOCTOATE/IBHOTO  NpHOOpeTeHMst  HOBBIX  3HaHMil B mpolecce
BBITIOJTHEHHS MPOCKTHBIX M yHCOHO-UCCIIE10BATEIBCKUX PaGoT;

pabotaTe B rpymie ¢ MCHOJHEHMEM DPA3TUUHBIX COLMATBHBIX poJieii,
IAHMPOBATE PaboTy IPyMNIbl, PAMOHAILHO PACTIPEAEISTh AeSTeIbHOCTE
B HECTAHAApTHBIX CHUTyalUsX, aJeKBATHO OLIEHMBATH BKJIAJ KAKIOrO M3
YHaCTHHKOB IpYIITbI B pelieHHe paccMaTpUBaeMOo MpoGIeMsl;

- IPOSBIISATL MOTUBALIMIO K Oyyllei PO eCCHOHATBHON IESTEIEHOCTH 110
CHCLUHATBLHOCTAM (PU3HKO-TEXHUHECKOIO MIPOhUIs.
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