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IHOACHHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o kypcy «®usnka - 10-11» (0a30BbIi YpOBEHB) MOJATOTOBJICHA HA
OCHOBaHWHU:

1) OenepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012. Ne 273-
D3;
2) [Tpukaza MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 6 okTs0ps 2009r. Ne

413 «O0 yTBepXkICHWW M BBEIEHHE B JIEHCTBHE (hemepartbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHAapTa cpeaHero odmiero oOpa3oBaHus». CHHCOK M3MEHSIOMINX AOKyMeHTOB (B pend. Ilpukaza
Muno6pnayku Poccun ot 29.12.2014 Ne 1645);

3) OcHOBHO# 00pazoBaTeNBLHON TMporpaMMbl cpemHero oobmero oopazoanus ['bOY COII moc.
Anexceesckwuii (10-11 kmacchr);

4) Yuyeonoro miana [BOY COIL noc. AnekceeBckuii Ha 2023-2024 yueOHbIl TO;

5) [Tpukaza Munucrepctsa npocsenieHust PO ot 8 mas 2019 r. Ne 233 «O BHeceHUM U3MEHEHUH B
(henepanpHBIA MepedeHb y4eOHHKOB, PEKOMEHIYEMBIX K HCITONB30BAHUIO TPH PealH3aliid WMEIOIIIX
TOCYyIapCTBEHHYIO AaKKPEAWUTAIIMI0 OO0pa30BaTENbHBIX MPOrpaMM HAYaIbHOTO OOIIEero, OCHOBHOTO
o01iero, cpemHero oOmero oOpa30BaHUs, YTBEPXKICHHBIA MPUKa30M MHHHUCTEPCTBA IMPOCBEIICHUS
Poccuiickoii @eaepannu ot 28 nexadps 2018 r. Ne 345y;

6) IMpuka3za MunuctepctBa npoceemieHuss P® or 22 wosops 2019 r. Ne 632 «O BHeceHuu
n3MeHeHUH B (pefepabHbIi epedeHb y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOIb30BaHUIO NIPU Peai3aiun
AMEIONINX TOCYAapCTBEHHYIO aKKpeIWUTAIMi0 00pa30BaTelIbHBIX MPOTPaMM HAdYaIbHOTO OOIIETO,
OCHOBHOTO 00IIero, cpemHero oOmiero oOpa3oBaHUs, CHOPMHUPOBAHHBINA MPHKa30oM MHHHCTEPCTBA
npocsenienns Poccuiickoit @eneparym ot 28 nexadpst 2018 1. Ne 345y,

7) [TpumepHoii nporpammbel KacksiHoBa B. A. (Dwusmuka. bazosserit ypoens. 10—11 xmacchr:
pabouast mporpamma Kk juaun YMK B. A. KacesHoBa: yueOHO-MeToanueckoe mocodue / B. A. KachsHoB,
N. T. Bnacora. — M. : Jlpoda, 2017.)

Y4ueOHuKM:

KacesiHoB B. A. ®usuka. 10 xnacc. bazossiii ypoBenb. — M. : [Ipoda,
2019.)

KacesinoB B. A. ®usuka. 11 knacc. ba3osiit ypoBenb. — M. : [Ipoda,
2020. )

MecTto yueOHOro npeamera

IkonpHBIA Kypc (HU3MKH — CHCTEMOOOpa3yIOMMKA [AJsl €CTeCTBEHHOHAYYHBIX NPEAMETOB,
MOCKOJIBKY (pU3MYECKHE 3aKOHBI, JIeKallle B OCHOBE MHPO3JAHHMS, SIBISIOTCS OCHOBOM COAEpKaHMS
KypCcOB XHUMHH, OHOJOrHM, reorpadpuu ¥ acTpoHoMuH. Dusnka BOOPYKAET MIKOIHHUKOB HAayYHBIM
MCTOJIOM ITO3HAHMUA, ITO3BOJIAIOIIUM I10J1y4aTh 00BEKTUBHEIE 3HAHUS 00 OKpYy»Xarouiem MHupe.

Hnst peumreHust 3amad (pOPMUPOBAHHS ECTECTBCHHOHAYYHON KapTHHBI MHUpA, YMEHHUS OOBSCHSITH
OOBEKTHI U IIPOLIECCChI Oprnca}omeﬁ HeﬁCTBHTeHBHOCTH, UCIOJIB3Yyda IJId OTOI0 q)HSI/I‘IeCKI/Ie 3HaHUI,
oco0oe BHUMaHHE B Mpolecce U3ydeHHs: GU3UKU YIEIEHO 3HAKOMCTBY C METOJIOM HAayYHOTO IMO3HAHUS,
MIOCTaHOBKE MPO0JIeM, TPEOYIOMHNX OT YYalIHXCs CAMOCTOSTEIbHON eI TEIILHOCTH 10 X Pa3pelICHUIO.

OCo0eHHOCTAMM M3JI0KeHHSI COieP KaHNs Kypca sSIBJISIIOTCS:

* CIMHCTBO M B3aMMOCBS3b BCEX PA3/ENOB KaK PE3yJbTaT IOCIEAOBATEIBHON ACTATHM3ALMH TIPH
U3yYCHHU CTPYKTYpHI BellecTBa (OT Makpo- 10 MUKpoMmacmTaboB). B rmaBe «DinemMeHTH acTpoU3UKH.



MPOBOJHWKA M KOHAEHCATOpa. JHEPIrHs 3JIEKTPO - CTAaTUYECKOro Mol OBomonus BceereHHON»
paccMaTpuBaeTcsi oOpaTHas IIOCIEIOBATEIHPHOCTh — OT MEHBIIMX MacmTaboB K OOJBIIAM, YTO
o0ecrieynBaeT BHyTPEHHEE SIMHCTBO Kypca;

* OTCYTCTBHE JEJCHHUS (HU3MKH Ha KJIACCHYECKYI0 M COBPEMEHHYIO (10 Kjacc: crenuanbHas
TEOpHsl OTHOCHUTENFHOCTH paccMaTpHBaeTCsl Beien 3a MexaHukod HproToHa kak ee o0oOmieHue Ha
Clly4yail IBM)KEHUS TeJl CO CKOPOCTSIMH, CPABHUMBIMH CO CKOPOCTBIO CBETa; 11 KJIacc: KBAHTOBAs TEOPUS
OTIPEIETISIET CIIEKTPHI U3ITYICHHUS U TOTIIOMIEHHS BERICOKHX YacTOT, HCCIENyeT MUKPOMUD);

*  JIOKa3aTeNbHOCTh W3JIOKEHHSI MaTepuaia, Oasupyromascs Ha TPOCTBIX MaTeMaTHYECKHX
METOJ]aX M Ka4eCTBEHHBIX OIIEHKaX (ITO3BOJISIONINX MOJIYYHUTh, HAPUMED, B 10 KJIacce BBIPAKEHHUE I
CHJIBI TPEHHsI MOKOS M Ui aMIUTUTYIbl BBIHYKICHHBIX KOJeOaHWH MasTHHKA; B 11 KJlacce OLEHHUTh
pasMmep sapa, SHEPrHI0 CBS3U DJIEKTPOHA B aTOMe M HYKJIIOHOB B sJpe, KPUTHUECKYIO MAacCy ypaHa,
BEJIMYMHBI 3aps/I0OB KBapPKOB, YKCIIO 3Be3/ B [ anakTuke, mpuMepHbIi Bo3pacT BceenenHol, Temmeparypy
1 npuMepHoe BpeMs cBeudeHust CoONHIIA, BpeMsi BOSHHUKHOBEHHUS PEIUKTOBOTO HW3IYYCHHS, IJIOTHOCTH
HEHTPOHHOH 3BE3/IbI, YHCIIO BEICOKOPA3BUTHIX IUBIIIM3ANNN BO BeeneHHoO);

. MaKCHUMaJIbHOE HCIOJb30BaHUE KOPPEKTHBIX (PU3MYECKUX MOJETe W aHAIOTuil (MOomenu:

10 KJacc — MOJENH KpUCTaIIa, YIIEKTPU3AIMK TPEHHEM; 11 KIJIacC — CBEPXITPOBOAMMOCTH,
KocMouoruueckasi Mmonenb Opunmana. Ananorun: 10 kmacc — IBHKEHUS 4acTHUIl B OJHOPOIHOM

TPaBUTAIMOHHOM U DJIEKTPOCTATHYECKOM MOJSAX; 11 KIACC — PacIpOCTPAHEHUSI MEXAaHUYECKHUX H
ANIEKTPOMATrHUTHEIX BOIH);

* o0cyXJeHHe TPaHUI] MPUMEHUMOCTH BCEX M3y4aeMbIX 3aKOHOMEPHOCTEH (10 KIIAcC: 3aKOHBI
Hrtorona, ['yka, Kymona, cioxenmst ckopocteit; 11 xmacc: 3akoH Owma, KIIacCHYecKas TEOpHS
QJICKTPOMAruuTHOIO I/I3J'Iy‘-ICHI/I}I) 1 HUCIIOJIb3YEMBIX MOILCJ’IGﬁ (MaTCpI/IaIH)HaH TOYKa, I/II[CEIJH:HI)II\/'I raz u T.
1.);

*  UCHONB30BaHHE W BO3MOXKHAS WHTEPIpPETAIs COBPEMEHHBIX HAy4YHBIX NAHHBIX (11 KIacc:
AQHU3OTPOIUSL PEIUKTOBOTO W3JIYYEHHS CBI3BIBACTCS C OOpa30BaHUEM AaCTPOHOMHUYECKHX CTPYKTYpP
(momo6HbIe uccnenoBanus Jxona Maszepa u Jxopmxa Cmyra Obitn yaoctoeHsl HobeneBckoit mpemun
o ¢usuke 3a 2006 r.), Ha IIECTH PUCYHKAX NMPUBEACHBI B pa3HbIX Maciutadax 3D-kapTuHku BceneHHoi,
MOJTyYEHHBIE 32 MMOCTIeTHUE TO/IbI C TIOMOIIBI0 KOCMUYECKUX TEIIECKOIIOB);

*  pacCMOTpEHHE IpUHLMIA JEHCTBHS COBPEMEHHBIX TEXHMUYECKMX YCTPOMCTB (10 KJjacc:
CBeTOKOHHpOBaﬂBHOﬁ MAIlrHBI, JJICKTPOCTATUYCCKOI'O (bl/IJ'II)Tpa 4 OYMCTKHM BO3AyXa OT IIbUIH,
KJIAaBUATyphl KOMITBIOTEpA; 11 KIJacc: JNETEeKTOpa METAITMYECKHX MPEeIMETOB, Moe37a Ha MarHUTHOU
MOJyIIKE, CBETOBOJA), MPHKIAJIHOE HWCIOJIb30BaHHE (PH3MYECKUX SBICHUH (10 KIacc: sBICHHE
AIIEKTPU3AIMN TPEHUEM B IAKTUIIOCKOIIMH; 11 KJIACC: MEKTPHUECKOTO pa3psijia B IUIA3MEHHOM JIUCITIEE);

.

OOIEKYIbTYPHBIM acreKT (GU3NYecCKOro 3HAHUS, peann3alys Waeu MEXIPEIMETHBIX CBA3el (10 KIiacc:
CUMMETPHS B IPUPOJIE U KUBOIUCH, YIIpyrue nedopManui B OMOJOrHYECKHX TKaHAX, (PU3HOIOrHYECKOe
BO3JICHCTBHE IIEPETPYy30K HAa OPTaHW3M, CYIIECTBOBAHHE 3JICKTPHUECKOTO MO y PbIO; 11 Kiacc:
(bmnquKHe MIPUHIOUIIBI 3PCHUA, 00BsICHEHHE NPUYUMH BO3HUKHOBCHUA paJWallMOHHBIX ITOSCOB 3CMHI/I,
BBISICHCHHEC BKJIaga pa3IMYHbIX NCTOYHUKOB HOHU3UPYIOUICTO H3IIYyUCHUA B €CTECTBEHHBIN
panuanyvoHHbI (OH, MCIONB30BAHHE SIBICHUS PaJMOAKTUBHOIO pachaja B H30TOIHOW XPOHOJIOTHUH,
(dopmynupoBka HEOOXOIUMBIX YCIIOBHI BO3HUKHOBEHUS! OPraHUYECKOM KU3HN Ha TUIAHETE).
eau uzyyeHuss pu3uKu B cpeiHeil HIKoJIe ceayolme:

. ¢dopMupoBaHNe y 00y4alOUIMXCsl YMEHUSI BUACTh M MOHUMATh LIEHHOCTh 00pa3oBaHus,
3HaYMMOCTh (PU3UYECKOr0 3HAHMA AJSl KaKIOTO YeloBeKa, HE3aBHCUMO OT ero NpogecCHOHAIBHON
JeSITeIbHOCTH; YMEHUI pa3anyarh QakThl U OLIEHKH, CPAaBHUBATH OLICHOYHBIE BHIBOJBI, BUJIETh X CBA3b
C KPUTEPHUSIMH OLIEHOK, POPMYIMPOBATh U 00OCHOBBIBATH COOCTBEHHYIO MO3HUIIHIO;

. (hopmupoBaHre y 00yUarONTUXCS IEJIOCTHOTO MPEACTABICHUS O MUPE M POIH (DU3UKU B
CO3JIaHNH COBPEMEHHOH €CTeCTBEHHOHAYYHOW KapTUHBI MUPA; YMEHHUS OOBSICHSITH MOBEJICHUE OOBEKTOB

U MIPOLIECCHI OKPYKAIOIEH JeMCTBUTENBHOCTH — MPUPOIHOMN, COLIMATBHOM,
KYJILTYPHOH, TEXHHYECKOH CpeJIbl, UCTIONB3YS IS 3TOTO (pU3HYecKre 3HAHNS;

* mpHOOpeTeHHEe OOYYAIOLUIMMUCS OIBITa PAa3HOOOPA3HOW MESTENbHOCTH, OMNbITa I[O3HAHWUSA U
CaMOTIO3HAHUS; KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), WMMEIOINX YHUBEPCAIBHOE
3HAYCHUE JIJISI PA3IMYHBIX BUJIOB JICATEILHOCTH, — HABBIKOB PEIICHHS MPOOIEeM, IPUHSITHS PENICHUH,



MOWCKa, aHanmM3a W o0paboTkM WHPOPMAIUH, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB HW3MEPCHHUH,
COTPYTHUYECTBA, 3(H(HEKTUBHOTO U OE30IIACHOTO UCTIOIB30BAHHS PAIUYHBIX TEXHUICCKUX YCTPOUCTR;

*  OBJIAJICHHME CUCTEMOW HAyYHBIX 3HAHUH O (PU3MUECKUX CBOWCTBAX OKPYKAIOIIETO MHpa, 00
OCHOBHBIX (PU3NYECKHUX 3aKOHAX M CITOCO0aX MX UCIOJIB30BaHUS B MPAKTUICCKON JKU3HU.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

JIM4HOCTHBIME pe3yabTaTaMu 00y4YeHHS (PU3UKE B CPETHEH MIKOJIC SBISFOTCS:

. 6 cghepe omHoweHull obyyarowuxcsa K cebe, K c8oemy 300p08bl0, K NO3ZHAHUIO ceDsl —
OpHUCHTAIMS Ha JIOCTYIKECHHWE JHYHOTO CYACThS, PEANM3AIMI0 MO3WTUBHBIX KU3HEHHBIX IMEPCHCKTHB,
WHUIIMATUBHOCTh, KPEAaTUBHOCTh, T'OTOBHOCTh W CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEIIEICHUIO,
CIIOCOOHOCTh CTABUTh IIEJIM U CTPOUTH KU3HECHHBIC IIJIAHBI; TOTOBHOCTh M CITOCOOHOCTh 00eCIeuuTh cebe
U CBOUM OJIM3KUM JOCTOMHYIO JKHU3Hb B IPOIECCE CAMOCTOSITCIBHON, TBOPYECKOW M OTBETCTBEHHOMW
JICATEIIbHOCTHA, K OTCTaWBaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, BbIpa0OaThIBAThH
COOCTBEHHYIO TMO3UIMIO TI0 OTHOIICHHIO K OOMECTBEHHO-MOMUTHYCCKHM COOBITHSAM MPOIIIOro M
HACTOSIIIIET0 HAa OCHOBE OCO3HAHUS M OCMBICIICHUS MCTOPHH, NYXOBHBIX IEHHOCTEH W JOCTIKCHHN
Hallleil CTpaHbl, K CAMOPa3BUTHUIO W CAMOBOCIUTAHUIO B COOTBETCTBHHM C OOIICUYEIIOBEYCCKHMHU
[HEHHOCTSAMU ¥ HJcaJaMH TPAXKIAHCKOTO OOIIECTBA; MPUHATHE W PEalTU3allMI0 IEHHOCTEH 370pOBOrO U
Oe3omacHOro 00pasa KU3HHU, OCPEKHOE, OTBETCTBCHHOE M KOMIIETCHTHOE OTHOIIICHHUE K COOCTBEHHOMY
(hU3UYECKOMY U TICUXOJIOTHIECKOMY 3JI0POBBIO;

. 6 cghepe omnowenui ooyuarowuxcs k Poccuu xax k Pooune (Omeuecmey) —
poccuiicKasi MICHTUYHOCTbD, CIIOCOOHOCTh K OCO3HAHHIO POCCUHCKON WIACHTUYHOCTH B TOJUKYJIBTYPHOM
COIIMYME, YYBCTBO MPHUYACTHOCTU K MCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCUHCKOTO Hapoaa U Cyan0e
Poccun, marproTH3M, TOTOBHOCTh K CIyeHHIO OTEUecTBY, €ro 3allluTe; YBaXKCHHUE K CBOEMY Hapoy,
YYBCTBO OTBETCTBEHHOCTH Tmiepes] PoawHOW, TOpAOCTH 3a CBOW Kpal, CBOK PoauHy, mpounioe u
HACTOsIIIee MHOTOHAIMOHAILHOTO Hapoaa Poccun, yBakeHHe TOCYyIapCTBEHHBIX CUMBOJIOB (repO, duar,
TUMH); (OPMHPOBAHHE YBaXCHUS K PYCCKOMY S3BIKY Kak TOCYAapCTBEHHOMY S3bIKY Poccuiickoii
Ddenepaliy, BISIOMEMYCS OCHOBOM POCCUHCKON MACHTHYHOCTH Y TJIaBHBIM (PAKTOPOM HAIMOHAIBEHOTO
CaMOOIPE/ICIICHUS; BOCIIMTAHUE YBAaXCHHS K KYJIbTYpe, S3bIKaM, 4 TPAIUIUSIM M OObIYasiM HapOJIOB,
npoxkuBaronux B Poccutickoit denepanuuy;

. B cdepe OTHOLICHHWI OOYYaroIIMXCS K 3aKOHYy, TOCYIapCTBY M K TPaKIaHCKOMY
OOIIECTBY — 2padiCOAHCMBEHHOCMb, SPANCOAHCKASL NOUYUSL AKMUBHO20 U OMBEMCMEEHHO20 YlleHd
POCCUTICKO20 00uecmad, 0CO3HAIOWEe20 C80U KOHCMUMYYUOHHbIE NPA6d U 0DSI3AHHOCIMU, VEANCAIOUe20
3aKOH U NPABONOPSOOK, OCOZHAHHO NPUHUMAIOWE20 MPAOUYUOHHbIE HAYUOHANbHbIE U 00UjeueslosesecKie
2yMaHucmuyeckue u O0eMOKpamuieckue YeHHOCMU, 20Mmo8020 K YUACMUio 8 0OWeCMEEeHHOU JICU3HIL,
NPUSHAHUE HeOMHUYHCOAEMOCHU OCHOBHBIX NPA8 U CB0D00 YEN08eKd, KOMOPbLE NPUHAOLEHCAM KAANCOOMY
OMm POdACOEHUsl, 20MOBHOCTNL K OCYUWECMBIEHUI0 COOCMEEHHbIX Npas U c80000 Oe3 Hapyulenus npae u
80000 Opyeux auy, 20MOGHOCHb OMCMAUBAMb COOCMGEeHHble Npaa U c80000bl Yenogeka U
2PANCOAHUHA  COCTACHO OOWENPUSHAHHBIM NPUHYUNAM U HOPMAM MEJCOYHAPOOHO20 npaga u 8
coomeemcmeuu ¢ Koncmumyyueti Poccutickoii @edepayuu, npasosas u ROIUMULECKAst 2PDAMOMHOCTND,
MUPOBO33PEHUE, COOMBEMCMEYIOWee COBPEMEHHOMY VPOBHIO DA3GUMUSL HAYKU U  00UecmeeHHOU
NPAKMUKU, OCHOBAHHOE HA OUalo2e KYIbMyp, d MAKNCE PA3TUUHBIX (POpM 0OUWECME8EHH020 CO3HAHUS,
0CO3HAHUe C80e20 MeCma 6 NOIUKYIbMYPHOM Mupe;, UHMEPUOPU3AyUus. YeHHOCmel O0eMOKpamuu u
COYUANLHOU CONUOAPHOCTU, 20MOBHOCHb K 002080PHOMY De2yIUPOSaHUI0 OMHOWICHUL 6 2pynne Ui
COYUATLHOU Op2aHU3AYUU, 20MOBHOCMb 00YYAIOWUXCS K KOHCMPYKMUGHOMY YHACMUIO 6 NPUHAMUU
Pewenutl, 3ampasueaiouux npaga u UHMEPeCvl, 8 MOM YUcCle 8 PA3IUYHBIX opmax 0bwecmeeHHOU
CAMOOP2AHU3AYULU, CAMOYNPAGIEHUS, OOWECTNBEHHO 3HAYUMOU 0esIMeNbHOCTU, NPUBEPHCEHHOCHb UOESIM
UHMEPHAYUOHAUIMA, OPYICOBL, PABEHCMEBA, 63AUMONOMOUU HAPOOO8, BOCHUMAHUE YBAICUMETbHOLO
OMHOUEHUSI K HAYUOHANBLHOMY OOCMOUHCMBY JI00el, UX YY8CMEAM, DelucUO3HbIM YOI COCHUIM,
20MOBHOCTNL 0OYYAIOWUXCS NPOMUBOCHOAD UOCON02UU IKCMPEMUMA, HAYUOHATUIMA, KceHogdobuu,
KOppYNYyul, OUCKPUMUHAYUU NO COYUATLHBIM, DETUSUOZHBIM, DACOBbIM, HAYUOHANbHBIM NPUSHAKAM U
Opy2uUM He2amuUGHbIM COYUATLHBIM SIGNEHUSIM,

* 6 cihepe omHoOUweHUI 0OYUAIOWUXCS C OKPYIHCAIOWUMYU T100bMU — HPABCTBEHHOE CO3HAHUE H



MIOBE/ICHHE HAa OCHOBE YCBOCHUS OOICUEIIOBEUYECKHX [IEHHOCTEH, TOICPAHTHOTO CO3HAHMS U MOBEACHUS
B TIOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH IHAJIOT C JPYTMMH JIOJbMH, TOCTUTATh B
HEM B3aUMOIIOHUMAaHHUS, HaXOIUTh OOIIWE WEeTH W COTPYAHWYATh Ui HUX AOCTHXKCHUS; IMPHHATHE
TYMaHHUCTHYECKHX IIEHHOCTEH, OCO3HaHHOE, YBOXKUTEIbHOE U JOOPOKENIaTeNbHOE OTHOLICHUE K IPYTOMY
YeJOBEKy, €ro MHEHHUIO, MHPOBO33DEHHIO; CIOCOOHOCTh K COMEPEXHBAHWUIO H (HOPMHUPOBAHUIO
MO3UTUBHOTO OTHOLICHUS K JIFOJISIM, B TOM YHUCJIE K JIMI]AM C OTPAaHUYEHHBIMHA BO3MOXXHOCTSIMU 3JJOPOBBSI
U UWHBaNIWAaM; OepekHOe, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOLIEHHE K (H3UYECKOMY H
TICHXOJIOTHYECKOMY 370POBBIO IPYTHUX JIFOJICH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIITb;
(dbopMupoBaHHe BBIPAKEHHOH B IOBEJCHWM HPABCTBEHHOH ITO3WIMH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEJIFHOMY BBIOOPY 1100pa, HPABCTBEHHOTO CO3HAHHWS M TOBEICHHS HAa OCHOBE YCBOCHHS
00I1Ie4YeI0BEeYeCKMX IEHHOCTEH U HPaBCTBEHHBIX YyBCTB (UECTH, A0JITa, CIIPaBeIMBOCTH, MUJIOCEPAHS U
IOpYyKemo0ust); KOMIETEHLUUH COTPYAHHYECTBA CO CBEPCTHHKAMH, JETbMH MIQJALIET0 BO3pacTa,
B3pPOCJILIMH B 00pa30BaTEIbHOW, OOIIECTBEHHO IMOJIC3HOM, y4eOHOUCCIEA0BATEIbCKON, MPOCKTHONH U
JIPYTUX BUAAX NESTEIbHOCTH;

.
8 cepe omHowleHUl 0OYYAIOWUXCA K OKpYdICalouemy Mupy, K JHCUBOU NPUpoOe, XyO0lCecmEeHHOl
KyJIbmype — MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYUMOCTb
HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJaJlcHHE IOCTOBEPHOW HH(popMamueil o
NEPCAOBBIX MJOCTMIKCHUAX W OTKPBITUAX MI/IpOBOI\/'I M OTEYECTBEHHOM HayKH, 3aWHTCPCCOBAHHOCTL B
HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE MHpa M 00IIECTBA; TOTOBHOCTh U CIOCOOHOCTH K 00Pa30BaHUIO, B TOM
qrciae caMooOpa3oBaHMIO, Ha TPOTSHKCHWU BCEH JKM3HH, CO3HATENBHOE OTHOIICHHE K HENpPEPHIBHOMY
00pa3oBaHWI0O KaK YCIOBHI) VYCIENTHOW TNPOPEeCcCHOHANFHOM ¥  OOIIECTBEHHON esTeNbHOCTH;
9KOJIOTUYECKasl KyJIbTypa, OepeKHOe OTHOMICHHE K POTHOM 3emie, NpUpOJHEIM OoratctBaMm Poccum n
MHpa, TOHMMaHUE BIUSHUS COLUAIBHO-DKOHOMHYECKUX TIIPOIECCOB HA COCTOSHUE HPUPOTHON U
COIIMAIIEHON CpeJibl, OTBETCTBEHHOCTH 32 COCTOSHHE HPUPOJHBIX speCypcoB, YMEHHH M HaBBIKOB
Pa3yMHOTO IPUPOJONOJIb30BAaHUS, HETEPIIMMOIO OTHOIUEHUS K JCHCTBUSM, IPUHOCSIIMM  BpEX
9KOJIOTHH; TPUOOPETCHUE OTMBITA DKOJOTOHANPABICHHOW AEATEILHOCTH, JCTETHUECKOE OTHOIICHUE K
MUDY, TOTOBHOCTb K ACTETHUECKOMY 00yCTPOICTBY COOCTBEHHOTO OBITa;

* 6 chepe omHowenuil odyyaowuxca Kk mpyoy, 6 cepe coyuanbHO-3KOHOMUUECKUX OMHOUEHULL
— yBakeHHE BCEeX (OPM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOCH COOCTBEHHOCTH; OCO3HAHHBIN
BBIOOp Oynymieil mpodeccun Kak IMyTh M CHOCOO peanu3anii COOCTBEHHBIX JKU3HEHHBIX ILUIAHOB;
TOTOBHOCTBH OOYYAIOIIUXCS K TPYAOBOI MPOpecCHOHATBHON AEATEIBHOCTH KaK K BOSMOXKHOCTH Y4acTHUS
B PELICHUH JINYHBIX, OOIECTBEHHBIX, FOCYAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPO0IeM; MOTPEOHOCTh
TPYIOHUTBCS, YBOXEHHE K TpPyAy U JIOASIM TPyAa, TPYAOBBIM JOCTH)KEHHSM, JOOPOCOBECTHOE,
OTBETCTBCHHOC M TBOPYCCKOEC OTHOIICHHMC K pPa3sHbIM BHUJaM pr):[OBOﬁ JACATCIIBHOCTHU, TOTOBHOCTh K
CaMo00CITyKHBAHUIO, BKITIOUAasi O0y4YEeHHUE U BBITIOJHEHUE JOMAITHUX O0SI3aHHOCTEH.

MertanpeaMeTHble pe3yIbTaTsl 00ydeHus (pr3rKe B cpelHe MIKOIe IpeACTaBlIeHbl TPeMs IpyIaMu
YHHUBEPCATbHBIX YUSOHBIX AEHCTBUH.

PerynsiTuBHBIE yHUBEpCaANbHbBIE yueOHBIE NEHCTBUA

Buinycknux nayuumecsi:

*  CaMOCTOSATEJILHO ONPENEIISATh LIeNH, CTAaBUTh U (POPMYyIHpOBaTh COOCTBEHHBIE 3a7a4H B
06pa30BaTeHBHOfI ACATCIIBHOCTH M )KU3HCHHBIX CUTYyallUAX;

*  OIIGHMBATH PECYpCHI, B TOM YHCJIE BpEMS H IpyTrHe HeMaTepHalbHbIe PECypChl, HEOOXOAUMBbIE
JUTSL IOCTHYKEHUSI ITOCTABJICHHOM paHee 1eH;

*  CONOCTaBISTH UMEIOLIMECS BOBMOKHOCTH U HEOOXOAUMBIE 17151 JOCTHKEHUS LIETIH PECYPCHI;

*  OpraHu30BBIBaThH 3()(EKTHUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX AJISI TOCTHIKEHHS
MOCTaBJICHHOH LieJu;

*  OIpEAENATh HECKOJIBKO ITyTeH JOCTHKEHHUS TOCTABICHHOM 1EeTH;

*  BBIOMpPATH ONTHUMANBHBIN MyTh JOCTHKEHHS LETH € Y4eTOM 3PPEKTUBHOCTH PacX0OZOBaHHS
PECYPCOB U OCHOBBIBASICH HA COOOPAKEHUSX 3TUKU M MOPAJIH;

*  3a/1aBaTh MApaMETPhl U KPUTEPHUH, TI0 KOTOPHIM MOXHO ONPEICIUTb, YTO LIEJIb JOCTUTHYTA;

*  CONOCTAaBJIATH NOJTYYEHHBIN Pe3yIbTaT ACSITEIbHOCTH C OCTABICHHON 3apaHee 1eTIbIo;



*  OLIGHUBATh MOCJICACTBHUS TOCTHKCHUS TOCTABJICHHOM 1IEJIU B Y4eOHOM JCSTEILHOCTH,
COOCTBEHHOM JKU3HU U JKU3HU OKPYKAIOIIUX JTFO/ICH.

[lo3naBaTenpHbBIE YHUBEPCATbHBIC YIeOHbBIE AEHCTBUS

Buinyckuux Hayuumcs:

*  KPHUTHYECCKH OIICHUBATH M HHTEPIPETHPOBATH HHPOPMAIIHUIO ¢ Pa3HBIX MO3UITHI;

*  pacmo3HaBaTh U PUKCHPOBATH MPOTUBOPEUHSI B MH(DOPMAITMOHHBIX HCTOYHHUKAX

*  HCIIOJBH30BaTh PA3INIHBIC MOJEIHHO-CXEMATHICCKIE CPEACTBA IS TTPEACTABIICHHUS
BBIBIICHHBIX B HH()OPMAITMOHHBIX HCTOYHHUKAX IPOTHBOPEUHI;

*  OCYIIECTBIISITH Pa3BEPHYTHIN HH(POPMAIIMOHHBIN MIOUCK M CTABUTh HAa €r0 OCHOBE HOBBIC
(y4eOHBIE ¥ TIO3HABATENNBHBIC) 33]]a4H;

*  WCKaTh M HAXOJUTh 0000IIEHHBIC CTIOCOOBI PEIICHUS 33134,

*  TPUBOAMUTH KPUTHUCCKUE apPTYMEHTHI KaK B OTHOIIICHUH COOCTBEHHOTO CYXKJICHHSI, TaK U B
OTHOILIEHUU AEHUCTBUI U CYXKIEHUU IPyroro;

*  aHANW3WUPOBATH U MPEOOPA30BHIBATE MPOOIEMHO-TIPOTHBOPEUHBHIC CHTYAIIHH;

*  BBIXOJIUTH 32 PAMKH y4eOHOTO MPEeAMETa M OCYIIECTBISTH IIeJIeHANPABICHHBIA MTOUCK
BO3MOKHOCTH IIIMPOKOTO TIEPEHOCA CPEICTB M CIIOCOOOB JICHCTBUS;

*  BBICTpaWBaTh MHIUBUAYAILHYIO 00pa30BaTCIIbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAaHHUCHUS CO
CTOPOHBI APYTHX YUYACTHUKOB U PECYPCHBIC OTPaHUUCHIS;

*  MEHSITPH U yACpKUBATh Pa3HbIC TIO3HIINY B IIO3HABATEIEHON A TETFHOCTH (OBITh
YUECHUKOM U yUHUTeJIeM; (OpMYIMPOBATh 00pa30BaTeIbHBIN 3aIPOC H ¢ BBITIOJTHSTh
KOHCYJbTaTHBHBIE (DYHKIIMHM CaMOCTOSTENHHO; CTaBUTH NpoOJeMy W paboTaTh Haa €€ pelIeHHeM;
YIPaBISATH COBMECTHOH TIO3HABATENBHOM NIEATENHHOCTHIO U TIOJIUHSATHCS).

KoMMyHHKaTHBHBIC YHHBEPCAJIbHBIC YUEOHBIC JCHCTBUS

Buinyckuux nayuumcsi:

*  OCYIIECTBIATH JACIOBYI0 KOMMYHHUKAIIAIO KAK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMU (Kak
BHYTpH 00pa30BaTebHON OPraHU3allly, TaK U 3a ee peiesiaMu);

*  TIpH OCYHIECTBIICHHH T'PYNIIOBOM paOOThI OBITH KaK PYKOBOAMTEIEM, TaK M YIEHOM MPOEKTHOM
KOMaH/Ibl B Pa3HBIX POIISIX (T€HEPaTopoM HJiel, KpUTHKOM, UCTIOTHHUTEIIEM, MTPE3CHTYIOIINUM U T. 11.);

*  Pa3BEepHYTO, JOTMYHO W TOYHO H3JIATaTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAaHHUEM aJI€KBATHBIX
(YCTHBIX ¥ TUCHMEHHBIX) S3BIKOBBIX CPEJICTB;

*  pacro3HaBaTh KOH(PIUKTOTEHHBIE CUTYAIMH U TPE0TBPAIaTh KOH(PIUKTHI 0 UX aKTHBHON
(ha3sr;

*  KOOPAWHHUPOBATH WM BBIMOIHATH PabOTy B YCIOBUSAX BHUPTYaILHOTO B3aWMOJAEUCTBUS (WK
COUYETaHHS PEATHHOTO U BUPTYaJIHHOTO);

* COrJAacoOBHIBATh IO3WIMM  WICHOB KOMaHABI B Tpomecce paboTel  Hax  oOmIMM
MIPOYKTOM/PEIICHHEM;

*  TPEJCTABJATH IMyOTUYHO PE3yJIbTAaThl MHAUBHUYaTbHON U IPYNIIOBOM JNEATEILHOCTH, KaK Mepe
3HAKOMOM, TakK U Mepe HE3HAKOMOU ayAUTOpHUEi;

* moxOWpaTh MAPTHEPOB JUIsL  JICJIOBOM  KOMMYHHUKAIlMM, HCXOJs W3  COOOpaKeHHI
PE3yIBTaTUBHOCTH B3aMMOJICHCTBHS, @ HE JTMYHBIX CUMITATHII;

*  BOCIPHUHUMATH KPUTHIECKUE 3aMEUaHUS KaK PECYPC COOCTBEHHOTO Pa3BUTHS;

* TOYHO U €MKO (hOpMYyJIHUPOBaTh KaK KPUTHYECKUE, TaK U OJOOPUTEIIbHBIC 3aMEYaHHs B aJIpec
JIPYTHX JIOACH B paMKax JISJIOBOM U 00pa30oBaTeIbHOW KOMMYHUKAIIUU, N30erast Py 3TOM JTHYHOCTHBIX
OLICHOYHBIX CY>KJICHUH.

[IpenMeTHbIE pe3ynbTaThl 00yUeHUs PU3NKE B CPETHEH LITKOIIS

Brimyckauk Ha 6a30BOM YPOBHE HAYYHTCS:

*  JICMOHCTPHUPOBAThH HA MPUMEPAX POJbh U MECTO (U3UKH B (POPMHUPOBAHUH COBPEMEHHOW HAYYHOM
KapTUHBI MUpPA, B Pa3BUTHH COBPEMCHHOW TEXHWKH WM TEXHOJOTHH, B IMPAKTHYECKOW JEATEILHOCTH
JTIOJIEH;

* JICMOHCTPHUPOBAaTh Ha IMPHUMEpPaxX B3aUMOCBSI3b MEXAy (U3UKOH W JPYTMMU €CTECTBEHHBIMU
HayKaMH;

* yCTaHaBIWBATh B3aUMOCBS3b E€CTCCTBCHHOHAYYHBIX SIBICHHA W MPUMEHAThH OCHOBHBIC



(hm3nUecKue MOIEIH U UX OTIHCAHUS B OOBSCHEHMS,

*  HCIOJB30BaTh MHPOPMALUIO (PU3NIECKOTO COACPIKAHMUS MPH PEIICHUN YUEOHBIX, TPAKTHUECKHX,
MPOEKTHBIX W HCCIEAOBATENbCKUAX 33/a4, MHTErpupys HHPOpPMANUI0O W3 Pa3lUYHBIX HCTOYHHKOB U
KPUTHYECKH €€ OLICHUBAS;

* pasnuyaTh M yMETh HCIOJNB30BaTh B Y4YEOHO-MCCIENOBATENBCKON NESTEIBHOCTH METObI
HAayYHOTO TIO3HAHWA (HAONOJEHUE, OIMCAaHWe, W3MEpPEHHE, JIKCIEPUMEHT, BBIIBIIKCHHE THIIOTE3bI,
MOJIETTPOBaHNE U T. A.) U (DOPMBI HaydIHOTO TMO3HAHUS ((haKThHI, 3aKOHBI, TEOPHH), IEMOHCTPHUPYS Ha
MIpUMepax UX Pojb U MECTO B HAYIHOM ITO3HAHWH;

*  TPOBOJAUTH TPSIMBbIE W KOCBEHHBIE M3MEHEHUS (PM3NYECKUX BEIUYHH, BHIOWpPAst H3MEpPUTEIbHbIE
mpuOOpEl C y4eTOM HEOOXOAMMOM TOYHOCTH H3MEpPEHHUH, IUIAHUPOBATh XOJ H3MEPEHH, MOIy4aTh
3HAYCHUE W3MEpPSEMON BEIMYMHBI, W OIEHUBAaTh OTHOCHUTENBHYIO MOTPEUIHOCTh MO0  3aJaHHBIM
(hopmynam;

* TPOBOAWUTH WCCIEAOBAHUS 3aBUCHUMOCTEH MeXAy (GU3NYECKUMH BEITUYWHAMH: IIPOBOJIUTH
M3MEPEHWsI U OIPENeNATh Ha OCHOBE HCCIEeIOBaHMs 3HAYSHHE MapaMeTPOB, XapaKTePU3YIOIUX JaHHYIO
3aBHCHMOCTh M@Ky BETMINHAMHU, U JAETATh BRIBOJI C YIETOM ITOTPEITHOCTH U3MEPEHUH;

*  HCIONB30BAaTh JUIsS ONMCAHMS XapakTepa NpoTeKaHWs (QU3MYECKHX TNpOLEccoB (U3NYECKUE
BEJTMYMHBI U ICMOHCTPUPOBATH B3aMOCBSI3b MEXTY HIMU;

*  WCIONB30BaTh ISl ONMHCAHWS XapakTepa NpPOTeKaHWs (U3UYECKHX IMPOIECCOB (U3NIECKHUE
3aKOHBI C yYETOM TPAHUI] UX TPUMEHUMOCTH;

* pemaTh KadeCTBEHHBIE 3a7add (B TOM YHCIE W MEXIPEIMETHOTO XapakTepa): HCIOIb3Ys
MOICIIH, (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI W 3aKOHBI, BBICTpAMBATL JIOTMYCCKU BEPHYIO LCIIOYKY O6’I)SICH€HI/ISI
(mokazarenbcTBa) MpeASIOKEHHOTO B 3ajjaue Ipoliecca (SIBJIeHUs);

*  pelIaTh pacdeTHBIC 3a/1a4M C SBHO 3aJaHHON (PU3MYEeCKO MO/EbI0: Ha OCHOBE aHAJIN3a yCIOBUS
3a4a4Yu BBIJCIISATH (I)I/ISI/I‘IGCKYIO MOJ€CIb, HAXOOUTh (I)I/I3I/I‘I€CKI/IG BCJIIMYHMHBI U1 3aKOHBI, HeO6XOILI/IMI)Ie u
JIOCTAaTOYHBIE JJIs €€ PEILEHUs, IIPOBOAUTH PACUETHI U IPOBEPSITH MOJYUEHHBIN pE3ynbTar;

*  YYMTHIBATh TPAHUIIBI IPUMEHEHHS M3Y4YE€HHBIX (pU3NYecKUX Mojenel py petieHun Gpu3nIecKux
U MEXIIPEIMETHBIX 3a/1a4;

* HUCIIOJIB30BaTh I/IH(i)OpMaHI/IIO U TOPUMCHATL 3HAHWUA O [IPpUHOUIIAX pa6OTBI U OCHOBHBIX
XapaKTepUCTUKaX HM3YYEHHBIX MAalllHH, NPUOOPOB W JPYTHX TEXHHUYECKHX YCTPOMCTB Ui pEIICHHS
MPAKTUYCCKUX, y‘Ie6HO'I/ICCHeI[OBaTeJ]LCKI/IX 1 MMPOCKTHBIX 3a1a4,

. UCIIOJIb30BaTh 3HAHUS O (PU3MYECKMX OOBEKTAaX M IMPOIeccaX B IMOBCEIHEBHOW JKU3HU IS
oOecriedeHusi 0€30MacHOCTH TpU OOpalleHUH ¢ TPUOOpaMH W TEXHHYECKHMMH YCTPOWCTBAMH, JUIS
COXpaHEHUS 37I0POBBSl M COONIOJICHHUS HOPM JKOJIOTMYECKOTO IMOBEJCHUS B OKpYXKaloled cpexe, A
HPUHATHUS PEILIEHUIN B IOBCEAHEBHOM KU3HH.

®u3uKa B NO3HAHUH BelieCTBa, 1oJisi, IpoCTpaHCTBa U BPEMEHHU

[IpenMeTHBIE pe3ynbTaThl OCBOSHHUS TEMBI O3BOJIAIOT:

— JIaBaTh OMpeJeNICHNs TMOHATHIT: 0a30Bble (PU3NUECKUE BEIMYUHBI, QU3NUECKUN 3aKOH, Hay4Has
THIIOTE3a, MOJIENb B (PU3MKE H MHKPOMUPE, dIIeMEHTapHAs YacTuIa, QyHIaMeHTAIbHOE B3aNMO/ICHCTBHE;

— Ha3bIBaTh 0a30BbIE PU3NYECKHUE BETHMYMNHBI, KPATHBIE U JOJIBHBIE €IUHUIIB, OCHOBHBIE BH/IBI
(hyHIaMEHTaTBHBIX B3aUMOJIEHCTBHN, MX XapaKTEPUCTHKH, PAANyC NEHCTBS;

— JenaTh BBIBOJBI O TPaHULAX MPUMEHHUMOCTH (DPU3NYECKHUX TEOpUH, UX MPEEMCTBEHHOCTH,
CYIIECTBOBAaHUH CBSI3EH M 3aBUCHMOCTEH MEX Ty (PU3MUCCKUMH BEIINYHHAMM;

— HHTEpPHPETHPOBaThH GUZNUECKYI0 HHPOPMALHIO, TOIYUYSHHYIO U3 IPYTUX UCTOUHHKOB.

Mexanuka

IIpeaMeTHBIE pe3yabTaThl OCBOCHUS TEMBI MTO3BOJISIOT:
— JaBaTh OMpE/CNICHHS MOHATHHA: MEXaHHUECKOEe JBMXCHHE, MaTepHaibHas TOYKA, TS0 OTCYETa,
crcTeMa OTcUeTa, TPACKTOPHS, pAaBHOMEPHOE MPSIMOJIMHEHHOE JBUKCHUE, PABHOYCKOPEHHOE H



paBHO3aMeJUICHHOE TMPSIMOJIMHEHHOE JIBIKCHUE, pABHONEPEMEHHOE JIBKCHUE, TEPHOAMIECKOE
(BpamatenpHOE W KOJieOaTeNIbHOE) NBIDKCHHE, TapMOHHYECKHE KOjeOaHWs, WHEpIHATbHAS CHCTeMa
0TCYETa, WHEPTHOCTh, CHJIA TSHKECTH, CHJA YHNPYIOCTH, CHja HOPMAIbHOW DPEAaKIMH OMOpPBI, CHJIa
HATSDKCHUS, BEC TeJa, CHJIa TPCHUS MOKOs, CUJIa TPEHHS CKOJILKCHHS, CUJIa TPCHUS KauCHUS; 3aMKHYTas
CUCTEMa, pEaKTUBHOC JBIKEHUC, YCTOHYMBOE, HEYCTOMYMBOE M 0Oe3pa3indHOe paBHOBECHE,
MOTCHIIMAIBHBIC CUJIbI, KOHCEPBATHBHAS CUCTEMa, aOCOIFOTHO YIpPYTruil U abCONIIOTHO HEYNpYyruil yaap,
abCOIIOTHO TBEpAOE TEJNO, phIUar, OJIOK, BBIHYXKICHHBIE, CBOOOMHBIE (COOCTBEHHBIE) W 3aTyXarollue
KoseGaHus, pe3oHaHc*’, BOJHOBOM Mpolece, MeXaHHueckas BOJHA, MPOJONbHAS MEXaHHYecKas BOJIHA,
MoTIepeYHass MEXaHWYeCKash BOJIHA, TAPMOHHMYECKAsl BOJHA, MOJISIPH3ALUSA*, TUHEHHO-TOJIIPH30BaHHAS
MEXaHW4YecKasi BOJHA™, TUIOCKOCTh MOJSApU3annn™®, 3ByKOBas BOIIHA, BBICOTa 3ByKa, ekt Jomrepa,
TeMOp U TPOMKOCTh 3BYKa;

naBaTb OINPEACIICHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYUH: HUMIIYJIBC TCJIa, paGOTa CHJIBI, IIOTCHIMAJIbHAaA,
KHHCTUYCCKAs U MOJIHAA MEXaHUYCCKasAd SOHEPT U, 8 MOIITHOCTB,
nepBasi ¥ BTopasi KOCMUYECKHE CKOPOCTH, MOMEHT CHUJIBI, TICHO CHIIBL, aMILIATY1a
KoJie0aHui, CTAaTHYECKOE CMEIICHHUE, JTMHA BOJTHBL;

—  HKCTOJB30BaTh JUISI OMUCAHUS MEXaHHMYECKOTO JBIIKCHUS KHHEMATHYCCKUE BEIUYUHBI PauycC-
BCKTOp, NEPEMCUICHUEC, IIYTb, CPCAHAA IIYyTCBasd CKOPOCTb, MIHOBCHHAA MW OTHOCHUTCIIbHAA CKOPOCTH,
MIHOBEHHOE U IICHTPOCTPEMHUTEIIEHOEC YCKOPEHUS, IEPHOJ M YaCTOTA BPAIllCHHUS W KOJICOaHHMIA;

— ¢opMyaupoBaTh: 3aKOHbI HbIOTOHA, NPUHIMII CYNEPIO3UIUH CHJI, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOH [ 'yKa, 3aKOHBI COXPAHEHHS UMITYJIbCA U SHEPTUH C YUETOM I'PaHHMIl UX MPHUMEHUMOCTH,
YCIIOBHSI CTATHYECKOTO PABHOBECHSI JTs TIOCTYMATENEHOTO U BPAIATEIBHOTO JBIKCHHUS;

—_— Ha3bIBaTh: OCHOBHBIC ITOJIOKCHHUA KWHCMAaTUKU,

- OMUCHIBATH: IEMOHCTPAIIMOHHBIC  OMNBITHI BOMWSI,  9KCIEPUMEHTHI MO U3MEPEHHUIO

YCKOPEHHUs CBOOOHOTO MajieHus, onbIT KaBeHauIa no u3MepeHuo rpaBUTAIIMOHHON TOCTOSHHOM, OTBIT
[0 COXPAHCHHUIO COCTOSHUS TOKOS (OIBIT, TOATBEPIKIAIOUINM 3aKOH HHEPIUH), IKCIEPUMEHT IO
U3MEpeHUI0 KOod(h(QUIIMEHTa TPEHUS CKOJIBXKEHHSI; SKCIIEPUMEHT 110 U3MEPEHHUIO ¢ MOMOILI0 d¢deKrra
Jloriepa CKOPOCTH IBHXKYITUXCS 00BEKTOB: MaIIIMH, aCTPOHOMHUYECKUX 00BEKTOB,;

—  BOCIPOU3BOJUTH: OMBITHI ['asuiest 11 u3y4eHusl SBJICHUS CBOOOHOTO NaicHUs TeJ;

— OIMCHIBATh U BOCIIPOU3BOJIUTE: JIEMOHCTPAIIMOHHBIC
OTBITHI TI0 PACHPOCTPAHEHHIO MPOJOJIBHBIX MEXaHHUECKHX BOJIH B MPYXXHHE W B rase, MOMEPEYHBIX
MEXaHHUUYECKUX BOJIH B MPYXKHHE U IIHYPE;

— JenaTh BBIBOJBI: 00 OCOOEHHOCTSAX CBOOOJHOIO MAajJCHHMS TEJ B BaKyyMe W B BO3IyXe, O
MEXaHHM3ME BO3HUKHOBCHHS CHJIBI YIPYrOCTH C TIOMOIIbI0 MEXaHHYECKOH MOJEIM KpUCTa/lIa, O
NMpEUMYHICCTBAX UCIIOJIB30BAHUA SOHEPIETHUYCCKOro NoAXO0a IMMpu PpEIICHUMN pada 3aJad JUHAMNKU,

—_— IIPOrHOo3upoBaTh BJIUAHUE HEBCCOMOCTU Ha IIOBCACHUEC KOCMOHABTOB IIpU MJIWUTCIbHBIX
KOCMHUYECKUX ITOJIETAX, BO3MOKHBIC BAPUAHTHI BBIHYXJICHHBIX KOHe6aHI/II>'I OIHOI'0 U TOro X€ MasiTHUKA B
cpelax ¢ pa3HoH IIOTHOCTHIO™;

—  TPUMEHSTH IMOJYYCHHBIC 3HAHUS JUIS PEIICHUS MTPAKTHYECKUX 3a]1a4.

MouexyJasipHasi GU3MKa U TEPMOTUHAMHUKA

[IpeameTHBIC pe3yabTaThl OCBOSHUS TEMBbI TO3BOJISIIOT:

— JlaBaTh ONpENEJCHUS MHOHATHUNA: MOJEKylla, aTOM, H30TON, OTHOCHUTEIbHAs aTOMHAs Macca,
nedeKT Macchl, MOIIb, TIOCTOSIHHAsT ABOTaJpo, MUKPOCKOIMYECKAE W MaKpPOCKOITUYECKHE IapaMeTphl,
CTallMOHAPHOE pPAaBHOBECHOE COCTOSIHME Tra3a, TeMIlepaTypa WICAILHOTO Tasa, a0CONIIOTHBIA HYIb
TEMIIEPATyphl, H30MPOIECC, H3OTEPMHUCCKUH, HM300apHBI W H30XOPHBIA IMPOIECCHI, TEIIOOOMEH,
TEIUION30JIMPOBAaHHASl CHCTEMa, aauabaTHBIM TpoIlecc, TEIUIOBOM JBUTATeNb, 3aMKHYTHINH UK,
HEeOoOpaTUMEIH mpoIiecc;

— JaBatb onpeiencHus (PU3MISCKUX BEITHYNH: BHYTPEHHSISI SHEPIUsl, KOIUYECTBO

1 3Be3404KON OTMeYeH MaTepuarn, Heoba3aTenbHbIN A5 U3yYeHUs.



ternoThl, KITJI TermmoBoro asurares;

— Ha3bIBaTh OCHOBHBIE MOJIOKEHUS U OCHOBHYIO (DM3WYECKYI0 MOJIENb MOJIEKYIIPHOKHHETHIECKOM
TEOPUHU CTPOCHUS BEIIECTBA;

— KJaccH(HUIMPOBAThH arperaTHbIe COCTOSHUS BEIIECTBA;

— XapaKTepu30BaTh HM3MEHCHHS CTPYKTYPhl arperaTtHbIX COCTOSIHUH BellecTBa MpH (Pa3oBBIX
epexo/1ax;

— BOCIPOU3BOAUTH OCHOBHOE YPaBHEHHE MOJICKYISIPHO-KUHETHYECKON Teopuu, 3akoH JlanbToHa,
ypaBHeHue Knaneitpona—MeHnaeneeBa, 3akoH boitns—Mapuotra, 3akoH I'eii- JIroccaka, 3axon [laps;

— (G opMyIUpPOBaTh: YCIOBUS UICATHBHOCTH T'a3a, IEPBBIA U BTOPOH 9 3aKOHBI
TEPMOJAUHAMUKY;

— WCTOJB30BATh CTATUCTHYECKWN TOJXOA JJISi OMHCAaHUS TMOBEIEHUS COBOKYIMHOCTH OOJBIIOTO
YHUCJIa YaCTHI], BKIIOYAIOIINI BBEACHIUE MUKPOCKOIIUYECKUX U MAKPOCKOIIMYECKUX TapaMeTPOB;

— OIIKMCBhIBATL: JACMOHCTPAOMOHHBIC SKCIICPUMCHTBI, IIO3BOJAIOIMIME YCTAHOBUTHL [JId TIasa
B3aFIMOCBSI3b MEX/IY €T0 JaBJICHHEM, 00bEMOM, MAaCCON M TEMIEpPaTypOii; SKCIIEPUMEHT 110 H3MEPEHHUIO
YAETBHON TEIUIOEMKOCTH BEIIECTBA; OMBITHI, WLTIOCTPHPYIONINE U3MEHEHNEe BHYTPEHHEH 2HEpPTUu Tena
TIpU COBEPIICHUN PabOTHI;

— OOBSCHATH: Ta30BbIC 33aKOHBI HA OCHOBE MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS
BEIIECTBA, OCOOCHHOCTh TEMIIEPATypbl KaK IlapaMeTpa COCTOSHHMS CHCTEMbI, MPHHIUI JICHCTBUS
TCIIJIOBBIX I[BI/II‘aTCJ'IeI‘/'I;

—  JleNaTh BBIBOJ O TOM, UYTO siBJieHHE NU(PYy3HH SIBISETCS HEOOPATUMBIM IIPOLIECCOM;

— HNPUMCHATH IOJTYUCHHBIC 3HAHUSA K O6’b$1CHeHI/IIO SIBJIGHI/IP'I, Ha6mo;[aeme B ITpUPOAC U 6I)ITy.

DJIeKTPOAMHAMMKA

[IpeameTHBIE PE3yABTATHl OCBOEHUS TEMBI TIO3BOJISIOT:

— JlaBaTh ONpENENCHUS TMOHITHM: TOYEUHBIA SIIEKTPUYECKHM 3apsil, AJIEKTpU3alUs Tell,
SJIEKTPUUECKH M30JUMPOBAaHHAs CHUCTEMA TeEJ, OJJIEKTPUYECKOE TI0JIE, JIMHUM HaNpsHKEHHOCTH
3JNIEKTPOCTATUYECKOI'O TMOJIsA, CBOOOJHBIE M CBSI3aHHBIC 3aps/ibl, SKBUIIOTCHIMAJIbHAS MOBEPXHOCTD,
KOHJIGHCATOp,  IPOBOAHUKH,  AUDJIEKTPUKH,  MOJYOPOBOAHUKH,  MOJAPU3ALUS  JTUAJIEKTPHKA,
SIEKTPUYECKUI TOK, UICTOYHUK TOKA, CTOPOHHUE CHJIbI, CBEPXIIPOBOJIUMOCTb, AbIPKA, MOCIEI0BATEIbHOE
U MapaIeIbHOE COCAUHEHUS! IPOBOJHUKOB, 3JIEKTPOJIUTHL, SJIEKTPOJIUTHUECKAST JUCCOLMALIMS, CTEIEHb
JUCCOLIMAINM, BJIEKTPOIN3, MOHM3ALMs, IUIa3Ma, CAMOCTOSITENIbHBIA M HECAMOCTOSITENIbHBIA Pa3psiabl,
MAarHUTHOE B3aMMO/ICHCTBUE, TUHUU MarHUTHOW MHAYKIIMH, OJHOPOJTHOE MarHUTHOE TOJie, COOCTBEHHAS
WHIYKIUS, JIEKTPOMarHuTHas MHIYKIUS, THAYKIMOHHBIA TOK, CAMOMHIYKIIUSI, Mar HUTORJIEKTPUYECKAS
MHYKIIUS, TOKH 3aMbIKaHUS ¥ pa3MbIKaHUsl, TpaHC(HOPMATOP; COOCTBEHHAS U IIPUMECHAS POBOIUMOCTb,
JIOHOPHBIE U AKIENTOPHBIE NMPUMECH, P—HU-TIEPEXO/I, 3ANUPAIOLUIUNA CIIOHM, BBIIPSIMIIEHUE MTEPEMEHHOTO
TOKa, TPaH3UCTOP, KOJEOATENBbHBIN KOHTYp, PE30HAHC B KOJIEOATEITLHOM KOHTYpE, 3JIEKTPOMarHUTHAS
BOJIHA, Oerymias rapMOHHMYECKas 3JCKTPOMAarHUTHAs BOJIHA, IDIOCKOMOJSPHU30BaHHAS (WM JIMHEHHO
MOJIIPU30BaHHAsL) JJICKTPOMAarHUTHAsT BOJIHA, IUIOCKOCTh TOJSPHU3AIMUA 3JIEKTPOMArHUTHOW  BOJIHEI,
(pPOHT BOIIHBI, JyY, PAAHOCBA3b, MOAYIIALUSA U JEMOIYJISIMS CUTHANA, BTOPUYHBIE 3JIEKTPOMArHUTHBIC
BOJIHBI, MOHOXPOMAaTH4€eCKas BOJIHA, KOTE€PEHTHbBIE BOJIHBI U UCTOYHUKH, BPEMSI U JIJIMHA KOTEPEHTHOCTH,
MPOCBETIICHUE OINTUKHU;

— JaBaTh OIpeNeNeHus (PU3MYECKUX BEIUYMH: JJICKTPUYECKHHA 3apsjl, HaNpsKEHHOCTh
JJIEKTPOCTATUYECKOrO  MOJSA, IMOTEHUHAT JJEKTPOCTATHUYECKOrO IOJdf, Pa3HOCTh MOTEHUMAJOB,
OTHOCUTEJIbHAS JIUAJIEKTpUUECKas MPOHUIIAEMOCTh CpEJbl, TOBEPXHOCTHAsl IUIOTHOCTb CPEJIbI,
AJIEKTPOEMKOCTh YEIWHEHHOTO TIPOBOJHUKA, DJJIEKTPOEMKOCTh KOHJEHcaTopa, cmia Toka, IJIC,
CONPOTUBJICHUE TPOBOAHUKA, MOIIHOCTh JIEKTPUUYECKOTO TOKA, SJHEPrUsl NOHU3ALUU, BEKTOP MarHUTHOU
WHAYKIAW, MarHUTHBIA TOTOK, cuia Awmmepa, cuia JlopeHIa, WHAYKTHBHOCTb KOHTYpa, MarHUTHas
MPOHUIIAEMOCTh CPE/bl, KOAPUIMEHT TpaHcpOpMaln, JJIMHA BOJIHBI, TIOTOK 3HEPTUM U ILIOTHOCTH
MOTOKA YHEPTUH FJICKTPOMATHUTHON BOJIHBI, UHTCHCUBHOCTH 3JICKTPOMArHUTHON BOJIHEI;

— OOBSCHATH: 3aBHCUMOCTH JJIEKTPOSMKOCTH IUIOCKOTO KOHACHCAaTopa OT IUIONIaNW IUIACTHH U
pacCTOSTHUSL MEXIYy HHMMH, YCIOBHS CYIIECTBOBAHMS SJEKTPUYECKOTO TOKAa, NPUHLUIBI IEpeaadu
AJIEKTPOIHEPTUU HA OOJBIINE PACCTOSHMS, 3aBUCUMOCTh MHTEHCHBHOCTH 3JIEKTPOMArHUTHOW BOJIHBI OT



PacCTOSHUSA 10 UCTOYHHMKA M3ITy4EHHs M €T0 YaCTOThI, KAYECTBEHHO SIBJICHUS OTPA’KCHUS U IIPEJIOMIICHHSA
CBETOBBIX BOJIH, SIBJICHUE TIOJIHOTO BHYTPEHHETO OTPAYKEHUS;

—  (opMynupoBaTh: 3aKOH COXPaHEHMS SJIEKTPUUECKOro 3apsaa u 3akoH KynoHa, rpaHuIbl HX
[IPUMEHUMOCTH; IPaBUIO OypaBUMKa, IPUHIMII CYHEPIO3ULIMI MAarHUTHBIX HOJIEH, PaBUIIO JIEBOH PYKH,
3akoH Ammnepa, 3akoH Papanes (3MeKTpoMarHuTHOW MHIYKIUH), ipaBuio Jlenna, npuniun [roirexca,
3aKOH OTpPa)KEHUs, 3aKOH MPEIOMJICHUS;

— ONHCHIBATh: JEMOHCTPAIIOHHBIC SKCIEPUMEHTHI MO JJIEKTPU3ALMU Tel H OOBICHATH UX
pe3yNbTaThl; OJKCIHEPHMEHT II0 W3MEPEHHMIO JJEKTPOEMKOCTH KOHICHCATOPa; SIBICHUE DIEKTPO-
CTaTHYECKOW MHIYKINH; JEMOHCTPALIMOHHBINA OIBIT HA MOCIEIOBATENBHOE U NMapAIUIEIbHOE COCTHHEHUS
MIPOBOJHHKOB; TEIUIOBOE JEHCTBUE JJIEKTPUYECKOTO TOKA, Iepenady MOIMHOCTH OT HCTOYHHKA K
MOTPEOUTENIO; CAMOCTOSATENBFHO MPOBEICHHBIN SKCIEPUMEHT 110 U3MEPEHHIO CHJIBI TOKA U HAIIPSDKEHHUS C
MOMOIIBIO aMIlepMeTpa W BOJNBTMETpa; (yHIaMeHTaJIbHbIE (DU3MUECKUE OMBITHI Jpcreaa M Amrepa,
JNeMOHCTpalMoHHble omnbIThl  ®apajmes ¢ KaTyllkaMd M IIOCTOSIHHBIM ~ MarHuToM, SIBJICHHE
3JNIEKTPOMArHUTHON MHAYKIMW; MEXaHNU3M JaBJI€HHUS 3JIEKTPOMArHUTHON BOJIHBL;

— TPUBOAMUTH IPUMEpPHI HCIIOJIB30BAHUS SIBICHUS 3JIEKTPOMAarHUTHOM MHAYKLIHMH B COBPEMEHHOM
TEXHHKE: JETEKTOpe MeTajula B adpoIopTy, B IMMOe37e Ha MAarHUTHOW Momymike, OTOBRIX CBY-meuax,
3aIlMCH ¥ BOCIPOM3BEICHNHN HH(POPMAaLINK, B TeHEpaToOpax NEPEMEHHOI0 TOKa;

— U3yyaTh JIBIKEHHE 3apsSHKEHHBIX YaCTHUI] B MArHUTHOM IIOJIE;

—  HCCIJICHOBATh: 3JIEKTPOIM3 C MOMOILBI0 3aKoHOB Dapazes, MexaHn3M o0pa30BaHUs U CTPYKTYpPY
PaAMalMOHHBIX MOSICOB 3eMJIM, IPOTHO3UPOBATh M aHAJM3UPOBAThH UX BIUSHUE HA JKU3HEAEATENLHOCTD B
3EMHBIX YCIIOBUSIX;

— HCHOJb30BaTh 3aKOHBI OMa I ONHOPOJHOrO MPOBOAHHUKA U 3aMKHYTON LENH, 3aKOH JKOyIs—
JleHua g pacuera 3NEKTPUUECKUX LICTICH;

—  KJIAaCCH()MIIMPOBATH TUANA30HbI YACTOT CIIEKTPa 3JIEKTPOMArHUTHBIX BOJIH;

— JlesiaTh BBIBOABI O PACHOJIOKEHUH AM(PAKIMOHHBIX MHHMMYMOB Ha SKpaHE 3a OCBEIIEHHON
LIEJIBIO;

— TPUMEHSTHh IONyYCHHBbIC 3HAHMS JJisi OE30MaCHOI0 HCIIOJIb30BaHMSI OBITOBBIX NMPHOOPOB M
TEXHUYECKUX YCTPOMCTB — CBETOKONMPOBAJIBHOH MaIIMHBI, OOBSICHEHHS HEU3BECTHBIX paHee
JNEKTPUUECKUX SIBICHUH, peIIeHUs MPAaKTUIECKHUX 3aa4.

OcHOBBI CIeNMAJIBbHON TEOPUH OTHOCUTEIBLHOCTH

[TpeameTHbIE pe3yIbTaThl OCBOCHHS TEMbI O3BOJISIIOT:

— J1aBaTh OMpeJeNieHHsI MOHATHH: paanyc [IBapIinmibaa, TOpU30HT COOBITHI, SHEPTHSI TTOKOS TEJa;

—  (hOpMyJIUPOBATh MOCTYJIATHI CICIUATLHON TEOPHH OTHOCUTEIEHOCTH U CIICJICTBHS U3 HUX;

— OIKCHIBATh NPUHIMIHNAIBHYIO CXeMY olbiTa Maiikenbscona—Mopiiu;

— JIeNIaTh BBIBOJ, YTO CKOPOCTh CBETAa — MaKCHMAaIbHO BO3MOXHAsI CKOPOCTh PaCIIPOCTPaHEHHS
JIFO00T0 B3aUMOICHCTBHS,;

— OLICHUBAaTh KPUTHUUYECKHUH pasinyC YEPHOU JBIPBI, SHEPTHUIO [TOKOS YACTHIL;

—_— O6’b$[CH$[TB YCJI0BUs, IPHU KOTOPBIX MPOUCXOANUT aHHUTUIISIINA U POXKIACHUE MMapbl YaCTHUII.

KBanToBasi pusuka. ®u3uka aroma 1 aTOMHOI0 siipa

[IpenmeTHbIE pe3yabTaThl OCBOCHUS TEMBI MIO3BOJISIOT:
— J1aBaTh ONpeeseHus MOHATHIA: GoTo3(deKT, paboTa BEIX0a, POTOIIEKTPOHBI,
(hOTOTOK, KOPIYCKYJISIPHO-BOJIHOBOW Tyali3M, OJHEPreTHYeCKHUil YpPOBEHb, JHHEWYATHIH CIEKTp,
CIOHTAHHOE W WHAYIIMPOBAaHHOE U3NTyUeHHeE, Ja3ep, MHBEPCHAsI HACEIICHHOCTh YHEPTETHUECKOTO YPOBHH,
MeTacTabuIbHOE COCTOSHUE, TPOTOHHO-HEUTPOHHAS MOJIEINb SiApa, W30TOMbI, PaIUOAKTUBHOCTD, aibda-

n 6eTa-pacr[aL[, raMma-usjIyucHue, HUCKYCCTBCHHAA
PaanOaKTUBHOCTD, TepMOHILCpHLIﬁ CHUHTC3, DJICMCHTAPHBIC YaCTHUILIBI, i (bYH,I[aMCHTaHLHBIe YacCTUIbI,
aHTHn4YacTuia, aHHUT UL WA, JICITOHHBIN 3apsan,

TIEPEHOCYHK B3aUMOICHCTBHYSI, OaPHOHHEIH 3apsiT;
— JaBaTh ompenereHus (U3NYECKUX BEIMYWH: yAETbHAas DHEPTHs CBS3W, NEpUOJ IOypachaja,
AKTHUBHOCTH PaJIIOAaKTHBHOTO BEUIECTBA, SHEPTETUUCCKUI BBIXOJ SJICPHOI peaknuu, koddduiment



Pa3MHOKEHUS] HEHTPOHOB, KpUTHYECKAs Macca, JI03a IMOTIOMICHHOTO H3ITyYCHHUS;

— Ha3bIBaTh OCHOBHBIC TOJIOKEHHSI BOTHOBOW TEOPHUHU CBETa, KBAHTOBOW THITOTE3bI [11aHKa, TeOpun
aToMma BOJIOpO/JIa;

— (dbopmynupoBaTh:3akoHbl  (poTodddekra, moctynatel bopa, 3akoH
COXpaHeHUs1 OapUOHHOTO 3apsiaa;

—  OIICHUBATh JUIMHY BOJHEI Jie Bpoiiis, COOTBETCTBYIONIYIO ABHIKCHHIO JICKTPOHA, KWHETHIECKYIO
SHEPTHIO dIEKTPOoHA MpH (poTodddexTe, NTHHY BOIHEI CBETa, HCITyCKAaeMOTO aTOMOM BOAOPOA;

—  ONKCHIBAThH MPUHIUITHATIBHYIO CXeMy oTbITa Pesepdopia, mpeaoKuBIIEro MIaHeTaAPHYTO
MOJIENTb aTOMa;

—  OOBACHSTH IPUHIIUI JCHCTBHS JTa3epa, sICPHOTO PEaKTopa;

—  CpaBHHBATh U3JTyUYEHHE JTa3epa ¢ U3IyUSHHEM IPYTUX HCTOYHUKOB CBETA,

—  OOBACHATH CIIOCOOBI 0OECTIeYeHHs OE30MACHOCTH SACPHBIX peakTopoB U ADC;

— MPOTHO3UPOBATH KOHTPOJUPYEMBIH €CTECTBEHHBIN paJuaIlMOHHbIA (OH, a TaKke PAMOHATEHOES
MIPUPOIOTIOIB30BAHKE TIPU BHEAPSHUH YIIPaBIIeMOro TepMosiaepraoro cuntesa (YTC);

—_— KHaCCI/I(bI/IHI/IPOBaTB QJICMCHTAPHBIC YaCTHULBI, ITOAPA3ALCIIAA UX Ha JICIITOHBI U aAPOHBI;

—  ONWCHIBATh CTPYKTYPY aJPOHOB, IBET U APOMAT KBapKOB;

—  TMPUBOAUTH MPUMEPHI ME30HOB, THTICPOHOB, TTIFOOHOB.

Ipoaronusa Beeaennoii

[TpeameTHBIE pe3yIbTAThl OCBOCHHS TEMBI TO3BOJISIOT:

— JlaBaTh ONpeEACJCHUS TOHSATHH: aCTPOHOMHYECKHE CTPYKTYpHI, IJIaHETHAas CHUCTeMa, 3Be3Ja,
3BE3JIHOC CKOIUICHUE, FAJIAKTHKH, CKOIUICHUE W CBEPXCKOIUICHHE TaJaKTHK, BceeneHHnas, Oenblil Kapiuk,
HEUTPOHHAS 3BE€3/1a, YepHAasl Ablpa, KPUTUYECKasl IJIOTHOCTh BeeneHHoi;

—  HHTEpPHPETHPOBAThH PE3YJIbTaThl HAOMIOAeHNI Xab0a 0 pa3deraHny rajJaKTHK;

—  KJIAcCH(HUIUPOBATHL OCHOBHBIE MTEPHO/TBI IBONTIONINH BeenenHol nmocne bonbinoro B3pbiBa;

—  TMPEJCTaBIATH MOCIIEA0BATEIBLHOCT 00Pa30BaHus IEPBUYHOTO BElecTBa BO BeeneHHow;

—  OOBACHSTH MPOLIECC IBOIONUH 3BE3]1, 00pa30oBaHus U 3BOJIOIHKH COHEUHON CUCTEMBI,

— ¢ noMotibio Mojenu dpunmana NpeACTaBIATH BO3MOXKHBIE CIIEHAPHH dBOJIOIMK BceneHHoM B
Oyaymiem.

Buinycxnux na 6a3080M yposHe NOIYHUM BO3MOAICHOCHIL HAYYUMBCL:

*  nOHUMAMb U OOBACHAMb YEIOCHMHOCb  QUUYeCKOl Meopuu, pasiudams epaHuyvl ee
NPUMEHUMOCTU U MECMO 8 PSOY OpYeux (usuteckux meopuii;

*  grnademv npUeMaMu NOCMPOEHUs. MeOPEeMUYECKUX 0OKA3AMENbCME, d MAKHCE NPOSHOZUPOBAHUSL
ocobenHocmell nPOMeKanusi PU3UYECKUX SGNEHUN U NPOYECCO8 HA OCHOBE NOJIYYEHHBIX MeoPemuyeckKux
861860008 U 00KA3AMENLCMNS,

*  XApaKmepuz08amsv CUCMEMHYI0 C813b MedC)y OCHOBONONALANOWUMU HAVUHBIMU NOHAMUIMU.
nPOCMPAHCME0, 8PeMs, Mamepust (6euecmeo, noie), OBUNCeHUE, CULA, IHEP2USL;

*  8blOBUSAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (PUUUECKUX 3aKOHOMEPHOCMEN U
3aKO0HO8,

*  CaMOCMOSMENbHO NAAHUPOBAMb U NPOBOOUMb (PUUYECKUE IKCNEPUMEHMNDL;

*  Xapakmepu3osamv 2100aibHble NPOOIeMbl, CIOoAWUe neped Hei08euecmeoM. IHepeemudecKue,
cbipbesble, IKONOUUECKUE U POTlb (PUIUKU 8 pewtenuu * smux npo6iem;

*  peuiamv NPAKMUKO-OPUEHMUPOBAHHbIE KAUECMEEHHbLE U pacuemuuie
@uszuueckue 3a0auu ¢ 6blOOPOM PuUULECKOU MOOETU, UCNONL3YS HECKOALKO (PU3UYECKUX 3AKOHO8 Ul
opmyn, cea3bI8arOWUX U3BECTNHbIE DUULECKUE BETUHUHDL, 8 KOHMEKCIE MENCNPEeOMEMHbIX Ces3ell;

*  00VACHAML HPUHYUNBL pabomvl U XAPAKMEPUCUKY USYYEHHLIX MAWUH, Npudbopos u
MEeXHUYEeCKUX YCMPOCcms,

*  00vACHAMb YCI08US HNpUMeHeHUus u3uueckux Mmooleiell npu peuwlenuu Guzuueckux 3aoad,
HAxXo0ums A0eK6AMHYI0 NPeOslOANCEHHOU 3a0ade Qu3UHecKyio Mooeiv, paspeuiams npooiemy Kaxk Ha
OCHOBE UMEIOWUXCA SHAHUT, MAK U NPU NOMOWU MEMOO08 OYEHKU.

ObecneunTh JOCTIKEHHE TUTAHUPYEMBIX pe3yJIbTaTOB  OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMBI, CO3JaTh OCHOBY JUIsl CAMOCTOSITENBHOTO YCIIEUIHOTO yCBOCHUS



00yJaroMMHCS HOBBIX 3HAaHUM, YMEHMH, BHIOB U CIIOCOOOB JEATEIBHOCTH JIOJDKEH CHCTEMHO-
JESITeNIbHOCTHBIN IOIX0A. B COOTBETCTBMM € 3TUM IIOJXOAOM HMEHHO aKTHBHOCTh OOYYAIOIIMXCS
MPU3HACTCA OCHOBOHM NOCTHIKEHHS DPa3BHBAIONIMX Lieed oOpa3oBaHUS — 3HAHMSA HE TEpPElaloTcs B
TOTOBOM BHUJIE, @ AOOBIBAIOTCS YHALIMMUCS B IIPOLIECCE TO3HABATENBHOM NESTEIbHOCTH.

OparM w3 TyTel MOBBIMIEHHUS MOTHUBAIMN U 3((HEKTUBHOCTH Y4eOHOW NEATEIHHOCTH B CpemHei
LIKOJIE SABJSIETCS BKJIIOUEHHME YYALUXCS B YYEOHO-UCCIE008AMENbCKYIO U NPOEKMHYIO 0esmelbHOCHb,
KOTOpasi UIMEET CIIEAYIOIINE OCOOEHHOCTH:

1) wuenu W 3amauMl STHX BHIOB ACATEIBHOCTH YYAILMXCS ONMPENCISIFOTCS KAaK MX JINYHOCTHBIMH
MOTHBaMH, TaK U COLMAJIbHBIMU. DTO O3HAUYAET, YTO TaKas ACATEIbHOCTh JOJDKHA OBITh HANpaBieHA HE
TOJILKO HA TIOBBILICHHE KOMIETEHTHOCTH MOAPOCTKOB B MPEAMETHON O0JIaCTH OIpeeNICHHBIX y4eOHBIX
JUCLUUIUIMH, HE TOJBKO HA Pa3BUTHUE HMX CHOCOOHOCTEH, HO W Ha CO3JaHue MNPOIYKTa, HUMEIOIIETO
3HAYUMOCTB ISl IPYTHX;

2) y4eOHO-HCCIIENOBATEIbCKAas M MPOCKTHAsT NEATeIbHOCTh JOJDKHA OBITh OpPraHM30BaHA TAKUM
o0pa3oM, 4YTOOBI ydYamiecss CMOTJIHM pealn30BaTh CBOW TOTPEOHOCTH B OOIIEHWH CO 3HAYMMBIMH,
pedepeHTHBIMU TPYIINIAMH OAHOKIACCHHUKOB, yuuTened u T. 4. CTposi pa3auyHOro poja OTHOIIEHUS B
XOll¢ LEJICHAINIPaBICHHONW, IOMCKOBOM, TBOPUECKOM M NPOAYKTUBHOM MAESATENBHOCTH, MOAPOCTKHU
OBJIaACBAOT HOpMaMHU B3aMOOTHOIIICHUH ¢ Ppa3HbIMU JIFOAbMH, YMCHUAMHU NCPCXOANUTL OT OAHOI'O BUa
oOIIeHUST K JApYyroMy, IPHOOPETAlOT HAaBBIKM HHIUBUAYAIBHONH CaMOCTOSTEIBHOW pPabOThl U
COTPYAHHNYECCTBA B KOJUICKTUBC,

3) opranuzanms y4eOHO-UCCICIOBATENBCKUX W MPOCKTHBIX PabOT HIKOJIBHUKOB 00CCIeYMBACT
COYETaHHE Pa3IMYHbIX BUJOB ITO3HABATENBHON NESTEIBHOCTU. B 3THX BUIaX OESTEIbHOCTH MOTYT OBITH
BOCTPeOOBaHBl MPAKTHUYECKH JIIOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEATH30BaHbI JUYHBIC MIPUCTPACTHUS K
TOMY WJIH HTHOMY BUIY €S TEIbHOCTH.

B pesynprare yueOHO-HCCIENOBATEIBCKOH M TPOEKTHOW JESATEIBHOCTU GbINYCKHUK HOLYUUM
npeocmasnexue:

* 0 ¢uIocoPCcKUX U METOIOJOTMUECKHX OCHOBAHHUAX HAYYHOM JESTENbHOCTH U HAY4YHBIX METOJAX,
MIPUMCHACMBIX B I/ICCHCI[OBEITCJIBCKOﬁ u HpOGKTHOﬁ JCATCIBbHOCTH,

* O TaKUX MOHATUAX, KaK KOHLCHIIUA, HaAyUHasdA ruroTe3a, ME€TO/, SOKCIICPUMECHT, HAJIC)KHOCTDH
THIIOTE3bI, MOJIEIIb, METO/ cOOpa M METO/I aHAIN3A AaHHBIX;

* O TOM, 4YEM OTJIMYAKOTCAd MCCJIICAOBAHHA B I'YMaHHUTApPHBIX O6HaCT$IX oT I/ICCJ'ICI[OBaHI/Iﬁ B
€CTECTBEHHBIX HAyKax;

* 00 HCTOPHUHU HAYKH;

* 0 HOBeHIIMX pa3paboTKax B 00JIACTH HAYKU U TEXHOJIOTHIA;

* 0 IpaBWIaxX M 3aKOHAX, PErYJIMPYIOIIUX OTHOIICHUS B HAYYHOU, M300peTaTe/IbCKOM 1
HCCIIEI0BATENBCKUX 00IACTSIX AEATENLHOCTH (TIATEHTHOE MPaBo, 3alliTa aBTOPCKOrO IpaBa U T. 11.);

.

O JICATENILHOCTH OpraHu3aluii, CcOoOOMmEeCcTB M CTPYKTYp, 3aMHTEPECOBAHHBIX B  pe3ysbTaTax
WCCIIEIOBAHNN M MIPEOCTABIISIFOIIUX PECYPCHI IS TIPOBEJICHHS UCCIIEIOBAHUN M pean3aliiyl MPOeKTOB
((poHnzpl, rocynapcTBEHHBIE CTPYKTYPHI, Kkpayadas-
JUHTOBBIE CTPYKTYPBI H T. II.).

Buinycxnux cmoocem:

® peuiaTts 3agadu, HaXoAANUECd Ha CTBIKEC HECKOJbKHX y‘IeGHBIX JUCHUIIIINH (Me)KHpe)IMeTHBIe
3a/1a49n);

® HCIIOIb30BaTh OCHOBHOM AITOPUTM HCCJICAO0BaHUA ITPU PECHICHUN CBOUX yT-Ie6HOHO3HaBaTeJ'IBHBIX
3aja4;

*  HCIIOJIb30BaTh OCHOBHBIE NPUHIMITEI IPOEKTHOM AEATENBHOCTH NIPY PELICHUH CBOUX
y4eOHO-[103HaBaTeNbHBIX 33a4 U 3a/1a4, BOSHUKAIOIINX B KYJIbTYPHOH U COLMATIbHOM XKU3HHU;

*  HCIOJIB30BATh 3JIEMEHTHl MaTEMaTUYeCKOr0 MOJECTUPOBAHUS MIPH PELICHUH HCCIIEA0BATEIbCKUX
3ajay;

*  HCIIONB30BATh JJIEMEHTHl MaTEMAaTHUECKOTO aHanW3a Uil MHTEPIpETallu pPe3ylbTaToB,
TIOJTYICHHBIX B XOJI€ YICOHO-MCCIICIOBATEIIHCKOM pabOTHI.

C touku 3peHus: (OpMUPOBaHUS YHUBEPCATBHBIX YUEOHBIX NEHCTBHUIL, B X0JI€ OCBOCHHS PUHIIUIIOB



y4e0HO-MCCIIEI0BATENHCKON M IPOEKTHON JIEATENbHOCTEN 8bINYCKHUK HAYYUNCA:

* (opMynupoBaTh HAyYHYIO THIIOTE3Y, CTABUTH LIeJb B PaAMKax MCCIEJOBaHUs 1 MPOCKTUPOBAHNS,
UCXO0Js U3 KYJIbTYPHOH HOPMBI M cO00pa3ysCch ¢ MpeAcTaBIeHMsIMU 00 obmieM Oare;

*  BOCCTAaHaBIMBaThb KOHTEKCTHl M IyTH Pa3BUTHUS TOTO WJIM MHOTO BUAA HAYYHOH AESITEIHHOCTH,
OTIpEIEIIsisi MECTO CBOETO HCCIICIOBAHMUS HITH MTPOEKTA B 0OIIEM KyJIbTYPHOM HPOCTPAHCTBE;

*  OTCIEXHBAaTh M MPUHUMATh BO BHUMaHHWE TPEHIbl U TEHIACHIMM Pa3BUTHs Pa3IUYHBIX BUIOB
JEeSITENIbHOCTH, B TOM YHCJIe HAYYHBIX, YUUTHIBATh UX IPHU MOCTAHOBKE COOCTBEHHBIX LIEJICH;

*  OIIGHWBATh PECYpPCHl, B TOM YHCIIE U HEMaTepHajbHbIE, TAKHE KaK BpeMs, HEOOXOAUMBIE I
JOCTUKEHHUS TIOCTAaBICHHOM LienH;

* HAaxXOAWThb  pa3NMYHble HCTOYHUKM  MaTEepHAIbHBIX M  HEMAaTepHAIbHBIX  PECYpPCOB,
MIPEIOCTABIAIONINX CPENCTBA Ul MPOBENCHUS HCCIENOBAHWN W peaM3allid NMPOEKTOB B Pa3IUYHBIX
00acTsIX eSTeTbHOCTH YEIOBEKa,

*  BCTYNaTh B KOMMYHHUKAIUIO C JEPKATEISIMU PA3IUUHBIX THIIOB PECYpPCOB, TOYHO U OOBEKTUBHO
MPE3CeHTysl CBOW MPOEKT WM BO3MOXKHBIE pE3yNbTaThl HCCICOBAaHUS, C LENblo obecreucHus
MIPOJYKTUBHOTO B3aUMOBBITOJHOTO COTPYAHUYECTBA;

. CaMOCTOSITEIbHO M COBMECTHO C JPYTHMH aBTOpaMH pa3pabaTbiBaTh CHCTEMY
napaMeTpoB W KpHUTEpUEB OLEHKH 3()(OEKTUBHOCTH W TPOAYKTUBHOCTH pealu3allid MPOEKTa WIN
HCCIIIOBAHMS Ha KKIOM 3Talle peain3aluy 1 1Mo 3aBeplieHHN paboThl;

. aJIeKBaTHO OIICHMBATh PUCKU pEaIM3allii IMPOEKTa W TPOBEIEHHUS HCCIIEOBAaHUSA U
MpelycMaTpUBaTh IIyTH MUHUMH3ALUN 3TUX PUCKOB;

. aJIeKBaTHO OLIEHUBATh MOCJEJCTBUS peaIM3allii CBOETO MPOeKTa (U3MEHEHUs, KOTOphIE
OH TIOBJICYET B JKU3HU JPYTHX JIIOJCH, COOOIIECTB);

. aJIeKBaTHO OIICHHWBATh JalilbHEHIIee pa3BUTHE CBOETO IPOEKTa WM HCCIeNOBaHMUs,
BUJETH BO3MOYKHbIE BAPHAHTHI MPUMEHEHHUS PE3yIbTAaTOB.

COJAEPKAHHUE KYPCA

®u3uKa B NO3HAHNH BeIECTBA, IMOJIHA, MIPOCTPAHCTBA U BPEMECHU

dusuka — QyHIaMEeHTaIbHAs HayKa O Ipupoe. MeToapl Hay4HOTO UCCIIeI0BaHUs (PU3NIECKUX
sBlieHni. MoJienmupoBaHue SIBICHUH W TMPOIECCOB TPHUPOIBL. [ paHUIBl TPUMEHUMOCTH (UIUIECKOTO
3akoHa. DuU3NUECKUEe TEOPHUH W TPHUHIUI COOTBETCTBUS. Poib m Mecto ¢usuku B (popMupoBaHHUU
COBPEMEHHO} HAYYHON KAPTHHEI MHUPA, B IPAKTHUECKOI e TeIbHOCTH Mozei. Dusuka u Kyibmypa’.

MexaHnunka

I'panunsl  NpUMEHMMOCTH — KJIACCMUECKOM MeXaHuKW. Baxneimme 1 KUHEMaTH4eCKHE
XapaKTepUCTUKH — IEepEMEILEHUE, CKOPOCTh, YCKOpeHHe. OCHOBHBIE MOJETM TEA U JBHKEHHI.
OTtHOCUTENBHAs CKOPOCTh BMXKEHUs Tel. PaBHOMepHOe mpsMojynHelHoe aBwxkeHue. [IpsaMonnueiinoe
IBI)KEHHE C TIOCTOSHHBIM YycKopeHuneM. CBoOonmHoe mazeHue Ten. KuHeMmaTuka NepruoaInvdecKoro
nBrkeHnd. IlocTynaTensHoe U BpamaTelTbHOE ABMKEHUE TBEPAOTO Tena.

IIpunuun otHocutenebHOocTH ['anmunes. MWHepumaneHas cucrema ortcuera. llepBelif  3aKOH
Heiorona. Bropoii 3akon Herotona. Tpetwnii 3akon Hetorona. ['paBuTanmonHas cuia. 3aKkoH BCEMHPHOTO
tarorenus. Cuna tsoxectu. Cuma ynpyroctu. 3akos ['yka. Bec tema. Cuna tpenust. [lpumenenue 3akoH08
Hbviomona. 3axoHbI MEXaHUKY 1 ABIDKEHHE HEOeCHBIX Tell. [lepBas M BTopas KOCMHYECKHE CKOPOCTH.

Nmnynsc MaTepuasbHOM TOYKM M CHCTEMBL. 3aKOH COXPaHEHHUS HUMIyibca. Pabora CHIIBIL.
[lorenumanpHas sHeprusa. KunHermueckas sHeprus. MOIIHOCTH. 3aKOH COXPAaHEHUS MEXaHHYECKOH
SHEepruu. AGCOIIOTHO HEYNIPYroe U abCOFOTHO YIPYroe CTOJKHOBEHHUS.

VYcnoBue paBHOBeCcHsS JUISL TOCTYNATENbHOIO JBUKEHMA. YCJIOBHE paBHOBECHS A
BpalaTe’IbHOro IBMWKeHUs. [Inedo u MOMEHT cuinbl. Pasnogecue swcuoxkocmu u easa. Jasnenue. 3axon
COXpAaHeHUs IHeP2UY 8 OUHAMUKE HCUOKOCTIU.

JluaamMuka CBOOOITHBIX KoOJIeOaHWN. AMIUIMTYHa, TIEpHOJ, dacToTa KoyeOanuil. [IpeBpareHus
SHEPruM Ipu KojeOaHusix. Korebamenvuas cucmema noo oOelicmeuem eHewHux cuil. Buinysicoennvie

2 KypcuBoM BblaeneH martepuarn, KOTopblii He BbIHOCUTCA Ha UTOrOBYHO aTTecTaumio.



Konebanusi. Pezonanc.
Pacnipoctpanenne BomH B ynpyroii cpeje. [lepnoauueckue BONHBL. JHEPTHS BOJNHBIL. 3BYKOBBIC
BosHEL. BricoTa 3Byka. Dddekt Jomnepa.

MouiekyasipHasi GU3NKA U TEPMOAUHAMHUKA

MonekynspHo-kuHeTnueckass teopus (MKT) u ee SKcmepUMEHTalbHBIC J0Ka3aTeibCTBA.
Crpoenne aroma. Macca aromoB. MoisipHas Macca. KomnmdaecTBo BemiecTBa.

Mogens uneanbHOro raza. CTaTHCTHUECKOE OMMCAHUE WICaTIbHOTO ra3a. Pacnpedenenue Moiexyi
UOeanbHo20 2aza no ckopocmam. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpelHel KHHETHYeCKOW YHEePTUH
TEIJIOBOTO JBIDKEHUS dacTull BemectBa. [lIkamer Temmeparyp. Jasmenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIpPHO-KWHETHYecKoil Teopun. 3akoH JlampToHa. YpaBHenme Kianeiipona—Menpaeneesa.
H3onpoiiecchl.

ArperaTHble COCTOSIHUSI BelIecTBa. Modenb cmpoeHust HcudKocmel.

Brytpennss sueprus. Pabora u Temtonepenaya kak criocoObl M3MEHEHHUS] BHYTPEHHEH YHEPTHH.
Pabora raza npu u3omnporieccax. IlepBbiii 3akoH TepMoarHaMuKi. HeoOpaTUMOCTh TEIJIOBBIX MPOIECCOB.
BTopoii 3aKk0H TEpMOIMHAMHUKM.

[TpuHIMIIBI 1EMCTBUA TETUIOBBIX MAIIUH.

JJIeKTPOAMHAMHUKA

Onexktpuyeckuil 3apsn. KBaHToBaHue 3apsanga. OneKTpu3alus Teld. 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsna. DiekTpudeckoe mose. 3akoH Kymona. HampspkeHHOCTh 37IEKTPOCTaTHUECKOrO
nonst. JIMHUM HaANpPSOKEHHOCTH  AJIEKTPOCTATHYECKOTO TMOJSA. JDJEKTPUUYECKOE II0JIe B BEIECTBE.
[IpoBOIHMKM, TOJXYHNPOBOOHUKH H JUAICKTPUKHU. JIUDJIEKTPUKUM B DJIEKTPOCTATHYECKOM IIOJIE.
[IpoBOHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

[Torenuuan »snekTpocraTuueckoro mons. Pa3HocTe mnoTeHuuanoB. HW3mepeHue pasHOCTH
MIOTEHITUAIOB. DJIEKTPOEMKOCTh YETUHEHHOTO

[ToctosHHBIH nekTprueckuii Tok. Cuna Toka. Victounnk Toka. ICTOYHUK TOKa B 3JIEKTPUYECKON
nenu. Onextpoaswkymas cuia (3C). 3akon OMa s OJHOPOJHOTO TPOBOJHUKA (yYacTKa IIETH).
3aBUCUMOCTh YACIBHOTO COMPOTHBJICHHS] MPOBOJHUKOB U TIOJYIIPOBOJHHUKOB OT TEMIIEPATYpHL
CoenuHeHus IPOBOAHUKOB. 3akoH OMa It
3aMKHYTOM 1ienu. Vi3MepeHne CHItbl ToKa U HanpspkeHus. Terosoe ° JercTBue
JNEeKTpUYecKoro Toka. 3akoH Jxoyns—Jlenma. DnexkTpuuecknif TOK B MET aijiax, pacTBOpax H
pacIuiaBax 3J€KTpPOJIUTOB, OJIYIPOBOJHUKAX, ra3ax U Bakyyme. [1nazma. CBepXIpoBOIUMOCTb.

MarnuTtHOEe B3auMOJeHCTBUE. MArHUTHOE IOJIE 3JIEKTPUYECKOTO TOKa. JIMHMM MarHUTHOM
UHAYKUUU. JleicTBHe MAarHUTHOrO IMOJisi HA NPOBOAHUK ¢ TokoM. Cuna Ammepa. Pamka ¢ TokoMm B
OJIHOPOJHOM MAarHUTHOM IoJyie. JIeHicTBHEe MAarHUTHOrO MOJIA HA JBIDKYIIMECS 3apsiKECHHBIC YaCTHUIBL.
Cuna Jlopenmna. [llpocmpancmeennvle mMpaexmopuu 3apsdiCeHHbIX uYacmuy 6 MAcHUMHOM noJe.
B3aumonaeiicTBre 3IEKTPUUECKUX TOKOB. MarHuTHbIE CBOMCTBA BENIECTBA. MarHUTHBIN MTOTOK.

3JIC B mpoOBOAHHKE, ABIKYIIEMCS B MarHUTHOM ITOJIe. DJIEKTPOMArHUTHAS WHIYKITUS. 3aKOH
AJIEKTPOMArHUTHOW WHAYKIUU. CaMoumHAyKOws. VHIyKTHUBHOCTh. DHEPrus MarHUTHOTO IIOJISI TOKA.
Ucnonb3zoBanue snexkTpoMarHuTHOM wuHaykuuu. llepemaua SIEKTpOPHEPrMM HA  PACCTOSHUE.
Maruaurosnektpudeckas HHAyKnua. CBOOOJHBIE TapMOHHYECKHE OJJIEKTPOMArHUTHBIE KOJICOaHHUS B
K0JIe0aTeIbHOM KOHTYPE.

ONEeKTpOMAarHWTHEIE  BOJHBL.  PacmpocTpaHeHWe  JJIEKTPOMAarHUTHBIX  BOJH.  JHEprus,
MepeHoCcuMasl JIEKTPOMAarHUTHBIMU BOJHAMU. J[aBlieHHE U UMITYJIbC 3JIEKTPOMArHUTHBIX BOJH. CHEKTp
ANIEKTPOMAarHUTHEIX BONH. Pammo- m CBU-BomHBI B cpencTBax cBsi3u. PammorenedoHHas CBs3b,
paauoBEIIaHKE.

I'eomerpuueckas ontuka. Ilpunnun I[rodirenca. IIpenomnenus BosH. IloaHOe BHyTpeHHEe
orpaxkenue. Jlucnepcus cBera. Uutepdepennus BonH. B3zaumHoe ycuiieHue u ocnabieHHEe BOJTH B
npoctpancTBe. KorepentHeie uctounmku cBeta. Jludpakius cBera. Jludpakius cBera Ha IIEHH.
JudpakunoHHas pemeTka.



OCHOBBI CIENUAIBLHOI TEOPHH OTHOCUTEIBLHOCTH

MHBapraHTHOCTH MOJYJIsE CKOPOCTU CBETa B BaKyyMme. [IpHHIIMI OTHOCUTENHFHOCTH DWHINITEHHA.
[loctynatel ciennaabHONW TEOPHUH OTHOCHUTENBHOCTH. OmHOCUMENbHOCMb 8peMeHU. Penamusucmckuil
3AKOH C10JHCeHUs1 cCKopocmel. B3anMOCBsI3b MacChl M SHEPTHH. JHEPTHUS ITOKOSI.

KBanToBasi pusuka. ®u3uKka aroMma 1 aTOMHOI0 siipa

l'umote3a M. Ilnanka o kBantax. @otorddext. DotoH. KopmycKymsipHO-BOIHOBOW Tyasi3M.
Bonnosrle cBoiicTBa yactun. Coomuouienue neonpedenennocmeli I etizenbepea.

[Inanerapuas Monmenb aroma. Teopus aroma Bogopona. [lorsjomieHne M u3NydeHHE CBeTa
atoMoM. OOBbsSICHEHNE THHEWYATOTO CIeKTpa BOIOPOIa Ha OCHOBE KBAaHTOBBIX MocTynaToB bopa. Jlazep.

CocrtaB M CTpOEHHE AaTOMHOIO sIpa. OHEprus CBS3M HYKJIOHOB B snpe. EcrectBeHHas
pannoaKTUBHOCTh. BHIBI pagMOAaKTHBHBIX MpPEBpAILEHUH ATOMHBIX fAIep. 3aKOH pPagHOaKTHBHOIO
pacnana. MckyccTBeHHasl paJlHOAKTUBHOCTh. SIAepHBIC peakiuy, peakluu AcIeHUs U cuHTe3a. LlermHas
peakuus AeleHns ypaHa. Vcronb30oBaHue 3HEPTUU AeIeHus aiep. JAnepHas sHepretuka. TepMosaepHblil
cuHTe3. Adeproe opyoicue. bruonornveckoe AelcTBHE paAHMOAKTUBHBIX U3TYYCHUH.

Knaccudukanus snemMeHTapHBIX 4YacTull. Jlenmowusl u adpousi. Keapxu. Bszaumooeiicmsue
k6apkos. DyHIaMeHTalbHbIE B3aUMOEHCTBHS.

IBoJonua Beeennoii

CoBpeMeHHBIE TMIpPEJICTAaBICHUS O TMPOUCXOXJAEeHUH U dBomonnd ConHLa W 3Be3q.
Knaccudukarus 3Be3a. 3Be3bl 1 UCTOYHUKU WX dHeprun. OOpa3oBaHUE aCTPOHOMUYECKUX CTPYKTYP.
Oomrorust 3Be3. O6pazoBanne COTHEUHOW CHCTEMBI. DBONIONHA IUIAHET 36MHOUM TPYIITBL. DBOIIOIUSL
IUTaHET-TUT aHTOB.

lanmaktuka. IlpencraBnenue o ctpoeHun W 3Bomouuu Bceenennodl. Ctpykrypa BceneHHOM.
Pacwupenue Bcenennotii. 3axon Xabona. Jeonoyus panneii Bcenennoii.
Bo3MoxHbIE CliIeHapuHy 3BOJOLMN BeelleHHOM.

JlaGopaTopHblie paboThI

IIpsmvie usmepenus
1. N3mMmepenne cnuin JUHAMOMETPOM B MEXAHHKE.
2. Wzmepenne TemnepaTypbl >KUJIKOCTHBIMA U TUPPOBBIMH TEPMOMETPAMH.



Kocesennbvie usmepeHus

3. M3mepenne ko uImenTa TpeHUS CKOTBKCHUS.

4. Nzyuenue 3akoHa OMa 151 IOJTHOH IIETIN.

5. H3mepenwne IHHBI CBETOBOM BOTHBI C TIOMOIIBIO AU(PPAKITHOHHON PEIISTKH.

Habniooenue senenuit

1. DHeprus 3apspKeHHOTO KOHACHcaTopa

2. HaGmoienue nTMHEHYaToro v CIUIONIHOTO CIIEKTPOB UCITYCKaHUS.

Uccreoosanus

1. HccnenoBanne cKOMbKEHHS MIa0BI IO HAKIIOHHOW TUTOCKOCTH.

2. UccnenoBanne nuHaMUKY IBIKEHHS OpyCKa MO HAKIIOHHOHN TTOCKOCTH.

3. Hccnenoanue 3akoHa COXpaHSHUS YHEPTHH TIPH JCHCTBUU CHIIBI YIIPYTOCTH U CHJIBI TSDKECTH.

4. NzydeHue nporiecca yCTAaHOBJICHUS TEILIOBOTO PABHOBECHS MEXKAY TOpSiUEH M XOJIOHOW BOJOH
MPU TETJI000MEHE.

5. HccnemoBanne 3aBUCIMOCTH CHITBI TOKA Yepe3 CHUPANb JIAMITBI HAKATMBAHUS OT HAMPSDKEHUS Ha
HEM.

6. HccnenoBanne SBICHUS STEKTPOMArHUTHON MHITYKITHH.

YUYEBHO-METOJANYECKOE OBECIIEYEHUE

[Iporpamma kypca ¢puzuxu st 10—11 knaccos. bazoselit ypoBens (aBTop B. A. KacesHOB)
YMK «Pwusznka. bazoselii ypoBeHb. 10 kmace»

1. ®wusuka. bazosbiit ypoens. 10 KJiacc.
YueOnuk (aBrop B. A. KachsiHOB).

2. @wsuka. ba3oBbIil ypoBEHS. 10 xmacc. Metoaudeckoe mocobue (aBtop B. A. KacbsHOB).

3. ®usuka. bazoBsiii u yrimyonenssiit yposau. 10 knace. Tetpanp s 1abopaTopHBIX paboT

(aBTOpeIB. A. KacesHos, B. A. Koposun).
®usuka. 10 kinacc. [Iunaktuiueckue KapTouku-3ananus (aBropel M. A. Vinakos, K. M. Yiiakos).
5. OnekTpoHHas opMa yuyeOHUKa.

e

YMK «®Pusuka. basosslii yposens. 11 xirace»

6. ®wuszuka. ba3oBblil ypoBeHb. 11 knacc. Yue6nuk (aBrop B. A. KacesHoB).
7. ®wusuka. ba3oBwIif YPOBEHD. 11 xmacc. Metoaudeckoe nocodue (aBtop B. A. KacksHoB).
8. ®usuka. bazoBsiii u yrimy0nensslit ypoBHH. 11 knacc. Tetpanp uis 1abopaTopHbIX paboT

(aBTOpeIB. A. KacesHos, B. A. Koposun).
9. @wusuka. 11 knacc. Jlumaktudeckrne KapTouku-3ananus (aBTopsl M. A. Ymakos, K. M. Ymrakos).
10. OnexTpoHHas hopma ydeOHHKa
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