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MOSICHUTEJIbHAS 3AIINCKA

JTaxHas paGouas mporpamMma paspaboTaHa B COOTBETCTBHU C tpeboBanusiMn PeepanbHOTO
roCcyaapCcTBEHHOro 00pasoBaTesbHOro  CTaHiapra M [IpuMepHO# OCHOBHOW 00pa3oBaTe/IbHOM
nporpamMmbl. MonnuuMpoBaHHas —Mnporpamma y4eGHOro Kypca COOTBETCTBYET MpOrpamMme H
OTIMYAETCs JIMIIb TEM, YTO YBEIMYEHO KOJMYECTBO YacOB, OTBOAMMEIX Ha U3YHEHHE ¢buzuku ¢ 5 10 6
yueBHEIX yacoB B Hememo (co 175 yyeOHBIX 4acos /0 210 yacoB B roj) 3a cuer y4yeOHOro riaHa
JMLest. DTO MO3BOISET NPH TIAaHUPOBAHMK Y4eOHOTO MaTepnana 3Ha9UTENIbHO YBEIMIHTE KOIMHECTBO
4acoB Ha YPOKH pelleHHs 3aja4d U TOBTOPHUTEILHO-0000IIAf0IIKE YPOKH, 4TO MO3BOJHT YCHIHUTE
NPaKTUYECKYIO HAINpPABJCHHOCTh B OOY4ECHHH ¢usvke. VueOHMKM NAHHOW JMHHM TIPOLULTH
SKCIIepTU3y, BKIIOYeHbl B DeepallbHbIi MEPEUCHb U oBecnednBaloT OCBOEHHE 00pa30BaTellbHOM
TIPOrpamMMBl CpeiHero obiero 0opa3oBaHus.

OBIIASI XAPAKTEPUCTUKA YYEBHOT'O [IPEAMETA

IlIKkoNbHEIA Kypc (M3WKM SBISETCH CHCTEMOOOpasylouM A  €CTCCTBEHHO-HAYHHBIX
MPeAMETOB, TMOCKOMbKY (M3MYECKHE 3aKOHBI SBIAIOTCA OCHOBO# cofep)xaHHs KypCOB XHMMUH,
Guonoruu, reorpaguu M actpoHoMuu. Du3KKa BOOPYKACT IMIKOILHHUKOB HAYIHBIM METOLOM
[103HAHWS, MO3BONSIOWMM TOJTy4aTh OOBEKTMBHBIE 3HaHMs OO OKpPYXAIOIEM MHpE. OcgBoenue
y4amyMUCs METOJOB HAYYHOrO TMO3HAHMA ABJACTCS OCHOBOTIOJAraolM KOMIIOHEHTOM
mporeccoB  GOPMHPOBaHMS WX ~ HAyYHOro  MHMPOBO33DEHHMS,  PasBUTHA MO3HaBaTEBHEIX
CIIOCOBHOCTE , CTAHOBJIEHHUS IKOJLHAKOB CYyOBEKTaMHU Y4eOHO! AEATENLHOCTH.

Ienn u3ydeHus QU3NKU B CPEAHEH IIKOJE CIIS/yOe:

« dopMUpOBAHUE CHCTEMBI 3HaHMH 00 06X (u3MUecCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, MPEACTABIECHUH O nelictBud Bo BeenenHoOR (PU3NYECKHUX 3aKOHOB, OTKPBHITHIX B 3€MHBIX
YCIOBMSAX;

* (opMHpOBaHHE YMEHHs HWCCIE[OBAaTH M aHANM3UPOBATH pa3HooOpasHble (pu3HYecKUe
qBJICHHS M CBOMCTBA OOBEKTOB, OOBACHSATH MPUHLMIEI PabOTHl M XapaKTEPUCTHKH npubopoB M
YCTPOMCTB, OOBACHATE CBA3b OCHOBHBIX KOCMHYECKHX 0OBEKTOB ¢ reopU3HYeCKUMHU ABIEHUSIMM;

« OBNaJcHME YMEHWAMM BBLABUraTh TMIOTE3bl HA OCHOBE 3HAHMA OCHOBOTIOJArAIOIIHMX
(hu3MUecKUX 3aKOHOMEPHOCTEH M 3aKOHOB, TPOBEPATh MX OSKCNEPUMEHTATBHBIMH CpeacTBaMH,
opmynHpys

LIe]Tb MCCE10BaHuUsA,;

+ OBJAZIEHME METOJAMH CAMOCTOATENLHOrO I[UIAHHPOBaHMA W MPOBEACHHA dbusruecKux
OKCTIEPUMEHTOB, ONKCAHMS M aHAIM3a MOIy4CHHOHN M3MepHUTENIbHON HMH(OpMALMK, ONPENE/IeHNs
JOCTOBEPHOCTH TOJTYYEHHOTO pe3yJbTaTa;

« (opMMpOBaHHE yMEHHMI NpPOrHO3UPOBATh, aHANM3MPOBATH M OLCHHUBATH MOC/IEACTBUSA
GEITOBON ¥ NPOM3BOACTBEHHON AESTENBHOCTH YENOBEKa, CBA3AHHOH C dusHIeCKUMH NPOLIECCAMH,
¢ NO3ULMH

9KOJIOrHYEeCKOi 6e30MacHOCTH.

B ocHOBY Kypca (U3MKH MONONKEHB! KaK TPafMIMOHHBIE MPHHLMIE! MOCTPOCHHMA y4ebHoro
conepskanus (MPUHLMIEI HAYYHOCTH, NOCTYTHOCTH, CUCTEMHOCTH), TaK U WJies, MoTyyuBilas CBoe

pa3BUTHE B CBA3H C BHEJIPEHUEM HOBBIX 06pa30BaTeNbHBIX CTAHIApTOB, — MPUHLHI
METanpeIMeTHOCTH. MeTanpeIMEeTHOCTh Kak croco6 (GopMHpOBaHHMS CHCTEMHOTO MBILIICHHA
obecrieurBaeT GOPMUPOBAHKE LIEJOCTHOH KapTHHEI MHpPa B CO3HAHMH LIKOJIbHUKA.

MeTanpeaMeTHOCTE — MNPUHLKMI HHTErpallii COACPIKAHHA 06pa3oBaHusl, pa3BHBAIOLIMK
TMPUHIMIBI TeHEpaNu3alyyk U ryMaHWTapu3alHy. B COOTBETCTBMM C MPHUHLMIIOM TeHEepaln3aliu
BBIOCTIAKOTCA

TaKMe CTEpXKHEBBIE [OHATHS Kypca (U3MKH, Kak «OHEprus», «B3aUMOJIEHCTBHEY,
«BEILECTBOY, CIONEY, KCTPYKTYpHBIE YPOBHU MaTepuuy. Peannsalys NpUHLKIA ryMaHHTapH3atlii
[IpeanosaraeT MCIoNb30BaHWe TYMaHMTapHOTO MMOTEHIKAlA (u3MUecKOi HayKd, OCMBICTICHHE
CBA3M pa3BUTHS GQU3WKA C DPasBUTHEM obmecTsa, MHPOBO33PEHYECKHX, HPABCTBCHHBIX,
SKOJIOFMYECKUX TIpoOIIeM.



[IpHHIMN METANPEAMETHOCTH TI03B0JIsIeT (Ha YPOBHE BOTPOCOB, 3aJaHuit nocne naparpaga) B
comepkaHuy (U3NKU BHIAEIATH DU3MYECKUE TOHSATHS, ABJECHUS, POLECCHI B KAYCCTBE 00BEKTOB
[NS JaNbHEHIIero UCCNeIOoBaHMsl B MEXITPEAMETHBIX W HaANPeAMETHBIX (couManbHON MPaKTUKE)
06nacTsX (METATOHATHS, METASBJICHHUS, METANpPOLECCH). [IpoekTHpOBaHWE HCCIICIOBAHNA
y4amerocsi Ha METarpeJMETHOM yPOBHE OMHMPACTCs KaK Ha ero JM4YHbIC MHTEPECHI, CKJIOHHOCTH K
U3yUEHHIO DU3MKH, TaK U Ha OOUIEKy/IbTyPHBIH MOTEHUMA (bHu3UYECKOH HAYKH.

LISt IOCTIDKEHHUS METANpPEeAMETHBIX 06pa3oBaTeIbHBIX PE3YJIBTATOB (O@HMM W3 MHAMKATOPOB
MOXET CIyXHTh C(HOPMHMPOBAHHOCTb PETY/IATHBHEIX, MO3HABATC/IbHBIX H KOMMYHHKATUBHBIX
YHHBEPCANBHBIX Y4eOHBIX NEHCTBUMA) BO3MOXKHO HCTIONB30BAHUE CIIEAYIOMIMX cpeacts u Gopm
06ydeHus: MEXIPEAMETHbIE U METanpeIMETHEIE 3alaHus, MeTanpeMeTHBIH ypOK (TpeAMeTHEIH
YpOK ¥ MeTanpeiMeTHas TeMa), MEXIpPEIMCTHbIH 1 METaNpeAMETHBIH TMPOEKTHI, 3JEKTUBHEIC
METaKypChl, CTIPOEKTUPOBAHHBIE HA OCHOBAHMH METaNpeAMETHBIX 3a/1aHui, CHCTEMOOOPA3yIOIUM
06BEKTOM B KOTOPBIX BHICTYIAIOT QU3MYECKHE MOHATHS, ABJICHHS, MPOUECCH U T. A.

B COOTBETCTBMM C LeJIMH 00yueHus (u3MKe YydYallMXCs CpeJHeHd [WIKOIBl U
chopMy/TUPOBAHHBIMH BBILIE NPHHLANAMY, TOJOKEHHEIMA B OCHOBY Kypca du3UKH, OH HMEET
CleayolIee CoaepKanue

1 CTPYKTYPY.

B 10 kjacce M3ydaroTcs cledyrouie pasuensi: «MexaHukay, «MornekynspHas (usuka u
TepMOAMHAMUKAY, «DIEKTpOCTaTHKa», «IIoCTOAHHBIH snexrpuueckuii Tok». Kype dusuku B 10
KIacce HauMHAeTCs ¢ BBeAeHMS «3apOKIEHHe W Da3sBUTHE HAYYHOro B3IJAAA HA MHDY,
ONMCHLIBAIOMIEr0 METOAONOTHIO (UM3MKH KaK MCCNENOBATeIbCKOM HAayKH, OTPaXalOLIyo
NpoLEeCCyalbHbIA  KOMITOHEHT (MexXaHuW3M) KaK CTaHOBJIEHWs, (opMHUpOBaHUs, pa3BUTHA
busMueckux 3HAHMH, TaKk W JOCTHKECHHA COBPEMEHHBIX o6pa3oBaTeNbHBIX PE3YNbTaTOB IPH
06y4eHHMH WKONBHUKOB (U3NKE (IMYHOCTHBIX, NPEAMETHBIX U METaNpeAMETHBIX).

B nporpammy Kypca ¢usuku 11 kiracca BKIIOYEHO M3YUCHUE PasfieiioB «DNeKTPOAUHAMHUKAY
(kpoMe Tem «DNeKTpOocTaTHka» U «I1oCTOAHHBIH IEKTPUYECKHil TOK»), «Konebanus ¥ BOTHBI,
«OnTukay u «KBanTopas husukay, «CTpoeHne BeeneHHOM.

[Tporpamma Kypca MpedyCMaTpHBacT  BHIMOIHCHHE obg3aTenbHOTO  J1abOPaTOPHOrO
NMPaKTHKYMa, BBITOIHSIONMEr0 GYHKIMIO HCTOYHHMKA MOMYyHCHHUA HOBBIX 3HaHuk ydammmucs. [pu
BBITTOJTHEHHUH

nabopaTopHblx ~ paboT  IIKOMBHMKM — OOydaloTcsi  IUIAHMPOBAHUMIO M OpraHM3aLuH
SKCTIEpMMEHTA, CHCTEMATH3ALMU W METoJaM 06paboTKN pe3yNbTaTOB M3MEPEHHH, CPaBHEHMIO
pe3y/IbTATOB U3MEPEHHH, OTY4EHHBIX TP OIMHAKOBBIX M PA3UHBIX YCIOBHIX DKCMepHUMEHTa,
gp. [Ipu MOAroTOBKE K BBITIONHEHMIO T1a00OPaTOPHBIX paboT ydaluecs CaMOCTOSTENBHO U3y4aroT
pasIMYHBIe BOMPOCH!, CBA32HHBIC KaK € MPOBEACHHEM (pU3HYECKOro IKCTEPUMEHTa, TaK U C ero
COZlepIKaHHUEM.

ONMCAHUE MECTA YYEBHOI'O IPEJMETA B YYAEBHOM IJIAHE

TIporpamma no ¢usuke apropa O.A. KpeicaHOBOH (Kpeicarosa O. A. @usuka. YriyOn€Hubld
yposenb. 10—11 xnaccer : paboyas mporpamma K JIMHHH VMK TI. S. Mskumesa : yueOHO-
meroauueckoe rocobue / O. A. Kpsicanosa, I'. 5. Mskuines. — M. : Ipoda, 2020. — 78, [2] c.—
(Poccuiickuii y4eOHMK) MpHU H3y4eHMM Kypca Ha yriyGNeHHOM YPOBHE COCTaBJIEHa M3 pacyera 5
yuebubIX yacoB B Helemo (350 yueGHBIX YacoB 3a 1Ba roia obyuenns). ITo yueGHomy niany MOY
«JIuueit Nel» BblIeCH JOTIONHMTENBHEIR Yac HA OTPAOOTKY MPaKTHHECKHX yMEHHH, MOATOTOBKY
yuanxcs Kk EauHomy [0CYapcTBEHHOMY OK3aMEHY W CHCTEMATHSALMIO 3HAHWM y4amuxcs o
dusmike. [Ipennaraemoe KOMMYECTBO 4acos (6 4acos B HeJIeJI0) Ha YryOlIeHHOe M3ydeHHe (USHKHU
NaET BO3MOXHOCTH 0co00e BHUMAHUE YICNUTE YPOKaM 060BIIeHHS ¥ CHCTEMATH3alMi 3HAaHUM, YTO
NO3BOAMT chOPMUPOBATE Y Y4allMXCs TTyOOKMe, NPOUHEIE W ASHCTBEHHBIC SHAHUS OCHOB GuU3UKH U
MX TIPAaKTUYECKOro mpuMeHeHus. Takum 00pasoM, KOIMHECTBO HacOB, BBIJIEIAEMBIX Ha TPEAMET,
COCTAaBMIO: 6 uacos B Henemo (210 yueGHEIX yacoB B roj, 420 yueOHEIX 4acos 32 2 rosia oOy4eHus).



CojepKaHue IPOrpaMMBbl TOJHOCTEIO COOTBETCTBYET TPEOOBAHUAM DenepalbHOTO roCy1apCTBEHHOTO
06pa30BaTeIbHOr0 CTAHAAPTA CPEAHEro (MoIHOro) odmero o6pa3oBanusi. B cOOTBETCTBUMU C yueOHBIM
MJ1aHOM KypCy (DH3UKHM CTapiiei MIKOIBI IIPEIIEeCTBYET Kype GHU3MKH OCHOBHOH LIKOJEL.

ILIAHUPYEMBIE PE3YJILbTATHI OCBOEHHUA KYPCA

®I'OC ocHOBHOTO ¥ cpejHero obmero oOpa3oBaHMs MPOBO3IIAIIAIOT B KA4YSCTBE HEJICBBIX
OpHMEHTHPOB 06lIero 00pa3oBaHMs AOCTHXKEHHE COBOKYMHOCTH JMYHOCTHBIX, TPEAMETHBIX U
MeTarnpeIMeTHBIX 00pa30BaTe/bHBIX Pe3yIbTaTOB.

JIM4HOCTHBIMHU pe3yabTaTamu o0ydeHHs QU3NKE B CPEIHEH WIKONIE SIBIITIOTCA:
* 8 cghepe ommowenuii 0Byuaowuxcs x cebe, K c60emy 300p06bI0, K NO3HAHUIO Cebs — OpUEHTALHs
Ha JOCTWIKEHWE JIMYHOTO CYacThsi, pealu3auMio TO3UTHBHBIX JKM3HCHHBIX [EPCICKTHBE,
YHWUIMATUBHOCTD, KPEATMBHOCTb, FOTOBHOCTh M CIIOCOOHOCTE K JIMYHOCTHOMY CaMOONpPEAC/ICHUIO,
CIOCOBHOCTD CTABUTH TIENH H CTPOUTH JKU3HEHHBIE IAHBI; TOTOBHOCTE M CIIOCOOHOCTE obecrieyuTh
cebe W CBOMM OIM3KMM JOCTOWHYKO JXHM3Hb B IPOLECCE CaMOCTOSATENBHOM, TBOPYECKOH H
OTRETCTBEHHON HESTENBHOCTH, K OTCTAMBAHMIO JIAYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS,
BBIpa0aTEIBATE COOCTBEHHYIO MO3ULIMIO M0 OTHOLICHHIO K 06IIECTBEHHO -TOTUTUYECKUAM COOBITHSM
MPOIITIONO U HACTOSIIErO Ha OCHOBE OCO3HAHHS M OCMBICIICHHS HCTOPHH, yXOBHBIX LIEHHOCTEH M
JOCTIDKEHM Hamell CTpaHBl, K CaMOPa3BUTMIO M CaMOBOCIHMTAHMIO B COOTBETCTBHM C
06 1IeYeTIOBEYECKMMH LIEHHOCTAMH ¥ MIealaMi IPaIaHCKOro 00IIecTsa; MPUHATHAE U pealn3aliis
LIeHHOCTeH 310pOBOro U Ge30macHoro 00pasa XKu3HM, OepexKHOe, OTBETCTBEHHOE M KOMMNETCHTHOS
OTHOLIEHHE K cOOCTBEHHOMY (PH3UUECKOMY H IICUXOJIOTHYECKOMY 310POBLIO;
@ cohepe omnowenuii obyuatowuxcs K Poccuu kax K Pooune (Omeyecmey) — pPOCCHHCKas
UIEHTUYHOCTh, CIIOCOGHOCTH K OCO3HAHMIO POCCHUACKOM MICHTHYHOCTH B MOTUKYJIBTYPHOM
couMyMe, YyBCTBO IPUYACTHOCTH K HICTOPUKO-KY/IbTYPHO#H OOIIHOCTH POCCHHCKOrO Hapoja H
cynebe Poccuu, MAaTpHOTM3M, TOTOBHOCTB K CIY)KCHHIO OreuecTBy, €ro 3allluTe; YBOKEHHE K
CBOEMY HapOJLy, UyBCTBO OTBETCTBEHHOCTH Tepesl POfMHOH, ropAoCTH 32 cBO# Kpaii, cBor0 PonuHy,
MPOLIOE ¥ HACTOALIEE MHOTOHALMOHATBHOrO Hapoza PoccuM, yBakeHHE TOCYAapCTBEHHBIX
cumBonioB  (repb, @nar, rumH); (OpMMpOBaHME YBKCHHI K PYCCKOMYy  A3BIKY — KaK
rocyaapcTBeHHoMy si3bIKy Poccuiickodt  @enepalud, ABISIOMIEMYCH OCHOBOM pPOCCHHACKOH
WIEHTHYHOCTH U IIaBHBIM (haKTOPOM HALMOHATBHOTO CaMOOTPEIEIEHUS; BOCIIUTAHNE yBAKEHUS K
KyNBTYpE, A36IKaM, TPAJMIMsAM U 00bI4aiM HapOLOB, MPOKHBAIOLIMX B Poccuiickoi @enepalyu;
* 6 cghepe omHoOweHUll OBYHAIOUUXCA K 3AKOHY, 20cyoapcmesy U K 2pajicoanckomy obujecmey —
IpaKIaHCTBEHHOCTb, TP@KIAHCKas MO3MIKMA AKTHBHOTO W OTBETCTBEHHOTO HiicHA poccuiickoro
o61mecTBa, OCO3HAIOLIEr0 CBOM KOHCTUTYLMOHHBIC MNpaBa H 00S3aHHOCTH, YBaKAIOLIErO 3aKOH M
MPaBOTOPSIOK, OCO3HAHHO TPMHUMAIOLIETO TPaJHLMOHHBIC HALMOHATBHEIC U 0011eueI0OBeYECKUe
IyMaHHUCTHYECKHE ¥ IEMOKPATMYECKHE LIEHHOCTH, FOTOBOTO K yHacTHIO B 00OIIECTBEHHOH KHU3HH;
NMPU3HAHWE HEOTUYXKAAEMOCTH OCHOBHBIX MpaB H cB0o0OOI 4YeNOBeKa, KOTOpHIE NPUHAMIEKAT
Ka)KIOMY OT POXAEHMs, FOTOBHOCTE K OCYIIECTBICHHIO cobcTBEHHBIX TpaB W cBobox Oe3
HapylleHus Npas U cBOOOJ APYTHX JHIl, TOTOBHOCTH OTCTAHBATH coOCTBEHHEIE NpaBa M CBOOOJIE!
yenoBeKa W TpaXKIaHWHA COTACHO OOLIeNMPU3HAHHEIM NpPHHLMIAM W HOpMaM MEXIYHapOIHOTO
npaBa ¥ B cooTBETCTBUM ¢ KoHcTUTyIMEH Poccuiickoii ®enepanuu, nNpasosas U MOIUTHYECKas
rpaMOTHOCTB; MHPOBO33DEHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUSl HAYKH |
OGIIECTBEHHON MPAKTHKM, OCHOBAaHHOE HA JMaiore KyibTyp, a TakKe pasiviHbIX dopm
OBIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOEr0 MECTa B MOJHMKYNBTYPHOM MHPE; MHTCPHOpHU3ALAA
LlEeHHOCTElM [EMOKpaTMH W  COLMANBHOW  COJMIAAPHOCTH, TOTOBHOCTE K JIOTOBOPHOMY
peryJIMpOBaHHIO OTHOIIECHUH B rPYMNIE WK COLMANBHOM OpraHM3aliy; FOTOBHOCTh O0YHaloIIMXCs
K KOHCTPYKTMBHOMY YYacTHIO B NIPHHATHH PELICHUH, 3aTparkBalollyX npasa 1 MHTEPECH], B TOM
yucne B pasTHYHBIX opMax OGMIECTBEHHOH CaMOOPraHM3alliH, CaMOyIpaB/IeHU, 00IIEeCTBEHHO
3HAYMMOM JEATENBHOCTH; MPUBEPXKEHHOCTh WIACAM HWHTCPHAlMOHANIU3MA, Opyx0B1, paBEeHCTBa,
B3aMMOTIOMOLI  HAPOJOB; BOCIATAHME YBAKMTENIBHOTrO ~OTHOWICHWA K  HALMOHANBHOMY
OCTOMHCTBY JIOfeil, WX HYyBCTBaM, PEIUTMO3HBIM YOCHEHHAM; TOTOBHOCTH o0y4arommxcst
NMPOTHBOCTOSTS ~ MICONOTMM ~ OKCTPEMM3M3,  HALMOHAIM3MA, kcenooOuy,  KOpPYILHH,
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JMCKPUMMHALIMY TIO COLMANIBHBIM, PETUTHO3HEIM, PACOBBIM, HALMOHANIBHBIM MPU3HAKAM 1 JpYTHM
HEraTHBHBIM COLIMANIBHBIM SBJICHUAM;
* 6 cihepe ommoutenuti 0OYHAIOUUXCA € OKPYJICAIOUWUMU N100bMU — HPABCTBEHHOE CO3HAaHUE U
[TOBEICHHE Ha OCHOBE YCBOEHMsi OOIIEYETOBEYECKMX UEHHOCTEH, TONEPAHTHOrO CO3HAaHMA H
[OBEJEHHUS B TONMKYJIBTYPHOM MHpE, FOTOBHOCTH M CIOCOOHOCTH BECTH IMaior ¢ JpyrvuMH
OIBMH, JOCTHraTh B HEM B3aUMOINOHUMAHMs, HAXOIWTb OOIME LETM M COTPYAHWYATh MUl UX
JOCTWKEHHs; TIPUHATHE TYMAHWCTHYECKMX LIEHHOCTEH, OCO3HaHHOe, YBXMTEJBHOS H
N0GpOrKeNaTebHOE OTHOLIEHHE K APYrOMY 4eJI0BEKY, Er0 MHEHHIO, MHPOBO33PEHHUIO; CIOCOOHOCTD
K COMEepeKMBaHMIO U (GOPMHPOBAHHIO MOMUTUBHOTO OTHOIIEHKS K JIOLSM, B TOM HHC/IE K JIMLAM C
OTpaHMYEHHBIMHM BO3MOXHOCTAMU 3[0POBbS M MHBANIHAAM; GepelkHOe, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIEeHHE K (U3UYECKOMY M IICHXOJOTMYECKOMY 3I0POBBIO IPYIUX monei,
YMEHWE OKa3bIBaTh MEPBYIO MOMOLIb; (OPMUPOBAHHE BRIP@KEHHO! B MOBEIEHUM HPaBCTBEHHOM
[IO3MIIHK, B TOM YHCIE CIIOCOBHOCTb K CO3HATEIIBHOMY BEIOOPY 100pa, HPaBCTBEHHOIO CO3HAHMSA 1
[OBe/IeHHs Ha OCHOBE YCBOEHHS OOLICYEIOBEUECKHX LEHHOCTEH W HPABCTBEHHBIX TyBCTB (uecTs,
JOAT, CrpaBeIMBOCTh, MHJIOCEpAME H IpyXemoOue); KOMIETEHLMH COTpYAHMYECTBA CO
CBEPCTHMKAMH, ASTBMM MIAJIIEro BO3pacTa, B3pOCTBIMH B o6pa3oBaTeIbHON, OOIIECTBEHHO
MOJE3HOM, Y4eOHO-UCCIIEN0BATENECKOM, MPOEKTHON U IPYTUX BANAX ACATCIBHOCTH;
s @ cghepe omHOweHUll OOYHAIOWUXCA K  OKpyscaiouemy mupy, K JCUB0T  NPUpOOe,
XY00iCecmeenHoil Kynbiype — MHDPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMCHHOMY YPOBHIO
Pa3BUTHS HAYKH, 3HAUNMOCTh HayKH, FOTOBHOCTB K Hay4HO-TEXHHYECKOMY TBOPYECTBY, BJIaJCHHE
JOCTOBEPHOM MHbOPMALMEH O MEPEAOBBIX JOCTHKEHNAX W OTKPBITHAX MHMpPOBO#M ¥ OTEYECTBEHHOM
HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMAX 06 ycTpoiicTBe MUpa M 00LIECTBa; TOTOBHOCTD U
CHIOCOBHOCT K 0OpasoBaHMIO, B TOM HHCJIE €amMo00pasoBaHMIO, HA MPOTHKEHHH BCEeH JKH3HM;
CO3HATENbHOE OTHOLIEHWe K HENmpephIBHOMY 00pa30BaHMIO KaK  yCJIOBHIO yCHeIHOM
npodeccuOHaNbHOM M OOLIECTBEHHOH JEATENBHOCTH; OKONOrWueckas KylbTypa, OepexxHoe
OTHOIIIEHHE K PONHOM 3eMie, MPUPOAHBIM Gorarcteam Poccun ¥ MHpa, NOHMMAHHE BIIMAHU
COLMATBHO-DKOHOMHMYECKHAX TIPOLECCOB HA COCTOSHME TMPHPOJHOH M COLMAIBEHON  Cpensl,
OTBETCTBEHHOCTH 3a COCTOSHHE MPUPOLHBIX DPECYpPCOB, YMEHHH M HABBIKOB Pa3yMHOTO
MPUPOJONOJIE30BAHNS, HETEPIIMMOE OTHOIIEHHE K NeHCTBUSAM, TMPUHOCAIIMM BpEX 3KOJIOTHH;
NproBpeTeHHe OMBITA 3KOJIOTO-HANPABIEHHON NEATEIbHOCTH; SCTETHYECKOE OTHOMCHHE K MUY,
FOTOBHOCTB K 3CTETHYECKOMY 00YCTPOMCTBY COOCTBEHHOrO OBITa;
» 8 cihepe omuowenuti 0Byuaiowuxcs K mpyoy, 6 chepe coyUanbHO-3KOHOMUHECKUX OMHOWEHUT —
yBaxkeHue Beex Hopm COOCTBEHHOCTH, FOTOBHOCTB K 3alIUTE CBOEit COBCTBEHHOCTH; OCO3HAHHBIN
BEIGOp Gyayluel mpodeccuy Kak MyTh W Crocod peanusaiiy COOCTBEHHBIX MU3HEHHBIX IJIAHOB;
FOTOBHOCT OOGYYAIOMMXCS K TPYAOBOM MPO(ECCHOHANTLHON JeATENbHOCTH KaK K BO3MOMHOCTH
y4acTus B PELUEHHM JIMYHBIX, OOLIECTBEHHBIX, FOCY1aPCTBEHHBIX, 06 IeHalMOHABHEIX TPOOJIEM;
MOTpeGHOCTb TPYAMTHCH, YBaKEHME K TPYAy M JIEOLIM TpyAa, TPYAOBBIM JIOCTHXKEHHUSIM,
N0BPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOLICHHE K pasHbIM  BHIaM TPYLOBOH
JeSITENBHOCTH, TOTOBHOCT K caMO0BCTy KUBAHHUIO, BKIIOYask 00y4CHUE U BBINOIHEHHE JOMAIIHAX
00s13aHHOCTEHN.

MeranpeaMeTHbIe pe3yJbTaTsl 00ydeHus QuU3nKe B CPEIHEH WIKOIE MPEACTaBICHB! TPEM
rpymnnaMy yHUBEpCaJlbHBIX y4eOHBIX JEHCTBHH.

PeryIsSiTHBHBIE YHHBEPCAIbHbIE YueOHble ACHCTBHS
BbInyCKHUK HAYUUMCA:
« CAMOCTOSTEJBHO ONMpEJENATh LETH, CTaBUTh U (HOPMYTHPOBATH cOOCTBEHHBIE 3ala4d B
06pa3oBaTeIbHOMN AEATENBHOCTH U XKU3HEHHBIX CUTYALHAX;
* OLIEHMBAT PECYPCHI, B TOM YUCIIE BPEMsl ¥ IPYTHE HEMATEPHANBHEIC PECYPCEL, HEeOOXOAUMBIE IS
JIOCTHYKEHHMS NOCTABIEHHOM paHee LenH;
* COTMOCTAB/IATH MMEIOLIHECS BO3MOKHOCTH U HEOOXOUMBIC /Ul JOCTHKEHHA LI PECypChl;
* OpraHn30BbIBaTh 3PHEKTUBHBIA MOUCK PECYPCOB, HEOBXOAMMBIX JUISl JOCTHXKEHMS TTOCTaBICHHON
HenH;
* OMpeIEeNISATh HECKOIBKO MyTeH MOCTHKEHHS IOCTaBJICHHOH LIENH;
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+ BHIOMpATh ONTHMANbHBIA TYyTh JOCTHXEHHA LI C Yy4ETOM 5 deKTUBHOCTH pPacxo0BaHHUs
PECypPCOB U OCHOBBIBAACH Ha COOOPaKCHUAX STHKH 1 MOPAIH;
* 321aBaTh APAMETPBI U KPUTEPHH, [0 KOTOPBIM MOXKHO OMPE/C/IHT, UTO LC/b JIOCTUTHYTA,
* COMOCTABIATE TOMyYeHHbIH Pe3yIbTAT AEATEIBHOCTHU C MOCTABICHHOH 3apaHee LCIIbIO;
e OlLEHMBATH TOCIEACTBHSA JOCTHKEHUs TOCTABICHHOW LEMH B yueOHOM JeATeNbHOCTH,
cOBCTBEHHOM KU3HH W KU3HU OKPYKAIOMIMX JIOACH.

Io3HaBaTelbHbIe YHHBEPCAIbHbIE yieOHble AeHCTBHS
BoinyCKHUK HAYHUMCA:
* KPUTHYECKU OLEHMBATH U MHTEPIPETHPOBATD MH(BOPMALMIO C PAa3HBIX MO3ULHI;
* pacro3HaBaTh ¥ (GUKCHPOBATh MPOTUBOPEIHA B UHGbOPMaLMOHHBIX HCTOUYHHMKAX;
« MCTIONB30BATE PA3TMYHBIE MOAENBHO-CXEMATHYECKHE CPE/ICTBA i MPECTABIICHHA BBISIBJIEHHBIX
B MH(OPMALMOHHBIX HCTOYHMKAX NPOTHBOPEUMH;
* OCYIIECTBJIATH Pa3BEPHYTHIH MHPOPMALMOHHBIH MOUCK U CTABUTE Ha Ero OCHOBE HOBBIE (YueOHBIE
M MO3HABATENbHBIE) 3aa4H;
* CKATh U HAXOIUTH 0000MIEHHBIE CIOCOOB! peleHNs 3313,
* MPUBOAMTL KPUTHUYECKHME APryMEHTHl Kak B OTHOIICHWH COOCTBEHHOTO CYXKIEHHS, TaK W B
OTHOILEHMH JIEHCTBHUH U CYKICHUH OpYyroro;
« aHATW3MPOBATH U MPeoGPa3OBEIBATE NPOOIEMHO-NPOTUBOPEUUBEIC CUTYaLHH,
o BLIXOOWTH 32 paMKh yueOHOTO TpeaMeTa M OCYIISCTBIATH LieJIEHANPaBICHHBIA  TTOMCK
BO3MOYKHOCTH LIMPOKOTO MEPEHOCa CPEICTB M CrIoco00B NeHCTBHS;
« BBICTpaMBaTh WHIMBHIYallbHYIO 00pa3’oBaTebHYIO TPACKTOPHIO, y4UTHIBAA OrpaHHYEHHs CO
CTOPOHBI APYTHX YYaCTHUKOB ¥ PECYPCHbIE OTPAHUYCHHS;
o MEHATH W YAEp)KHBaTh PasHble MO3ULMHM B TIO3HABATEIBHOH NEATENBHOCTH (6BITH YYEHHKOM H
yuuresneM; GopMyIHpoBaTh 06pazoBaTeNbHbIi 3a1poc U BBIMONHATE KOHCY/IbTATHBHBIC byHKUIUH
CaMOCTOSITE/IbHO; CTaBUTh Npobnemy M paloTaTe Haja € peLeHHEM; yIpaB/ilh COBMECTHOM
[103HABATENBHOM AEATETLHOCTHIO H TIOAUHHATHCS).

KoMMyHHKAaTHBHbIE YHHBEPCAJILHbIC y4eOHbIe AelcTBHS
BoinyCKHUK HAYYUMCA
* OCYLIECTB/IATH JENOBYI0 KOMMYHHMKALHMIO KaK CO CBEPCTHMKaMH, TaK H CO B3pOCNIBIMM (KaKk
BHYTpH 00pa30BaTe/ibHOW OpraHH3alliy, TaK 1 33 €C TpezeNnaMu);
* MpU OCYLIECTBICHHH IPYIIOBOM paboTel OBITH KaK PYKOBOIHMTEIEM, TaK U HICHOM TIPOEKTHOM
KOMaHIB! B PasHbIX pOJisiX (TEHEpaTopoM HIeH, KPUTHKOM, MCTIOJHUTCIICM, MPE3CHTYOWMM U T.
A.);
* pasBepHYTO, JIOTHYHO M TOYHO W3JIaraTh CBOO TOUKY 3pEHHI © MCIIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ TUCBMEHHBIX) A3BIKOBBIX CPEICTB;
« pacrio3HaBarTh KOHGMKTOrEHHbIC CHTyauud M MPEIOTBpAIlaTh KOH(IMKTH 10 WX aKTHBHOH
bassl;
¢ KOOpAMHMPOBATH W BBHINOJNHATH PaboTy B YCHOBMAX BHPTyalbHOTO B3auMozeiicTBus (MK
COueTaHHs PeanbHOro M BUPTYalbHOr0);
¢  COrNacoBHIBATH TO3MLMK YJIGHOB KOMaHiel B  mpouecce paborel Ham  oOwHM
IPOAYKTOM/pELICHUEM;
* MIPEJCTABIATE MyOJIUYHO PE3YIBTATHI WHAMBUIYaTbHOM U TPYNIOBOM NEATENbHOCTH, KaK MEPEN
3HAKOMOH, TaK U nepen HE3HAKOMOM ayIMTOPHEH;
* Tox6UpaTh MapTHEPOB U AENOBOH KOMMYHNKALMH, HCXOMA H3 cooOpaXkeHUi pe3yIbTaTHBHOCTH
B3aUMOJIEHCTBHUS, @ HE JIMYHBIX CUMITATHH;
* BOCTIPMHUMATh KPUTHYECKHE 3aMEIaHKs KaK pecype cOOCTBEHHOTO Pa3BUTHA;
¢ TOYHO ¥ eMKO (OpMYyIMPOBAaTh KaK KPUTHYECKHE, TaK U onoOpuTeNbHBIE 3aMeYaHus B apec
ApyruX JOAeH B paMKax [eoBOH H ob6pasoBaTebHON KOMMYHHKALNH, usberas TMpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKACHHH.

TpeaveTHbIe pe3y/ibTaThl 00ydeHHs QHU3NKE B cpenqHel mKoe
Buinyckrnux Ha y2iy0neHHOM YpOGHE HAYHUMCA:
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e OGBACHATD ¥ AHATM3UPOBATH POJb U MECTO (U3MKM B QOPMHPOBAHMM COBPEMEHHOH Hay4HOMH
KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOH TEXHUKA U TEXHOJIOTHH, B MPaKTHYECKOM JIEATEBHOCTH
monen;

* XapaKTepH30BaTh B3aMMOCBA3b MEX1y (M3UKON 1 IPYTHMH ECTECTBEHHEIMH HayKaMHu;

* XapaKTEepH30BaTh CHUCTEMHYIO CBS3b MEXIY OCHOBONONAralollMMK Hay4HBIMH MOHATHAMH:
IIPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, M0JI€), ABWKECHHE, CHIIA, SHEPTHS;

* [OHWMATh W OOBACHATh LEIOCTHOCTE (U3WYECKOH TEOpHH, pa3Inyare TpaHulel €€
NPUMEHUMOCTH ¥ MECTO B Py APYrux GU3NIeCKUX TEOPHH;

o BIIaeTh TPHEMAMH IOCTPOEHMs TEOPETHYECKUX [O0KA3aTe/IbCTB, @ TAKXKE MPOrHO3MPOBAHMS
ocobenHocTeil mMpoTekaHus (U3MHYECKMX HABJACHWH M MPOLECCOB HAa OCHOBE MOJNYHCHHBIX
TEOPETHYECKMX BBIBOJIOB U J0Ka3aTe/bCTB;

* CAMOCTOSITE/IbHO KOHCTPYMPOBATh SKCIEPHMEHTAIbHbIE YCTAHOBKM 1/ NPOBEPKH BBIABUHYTHIX
THIIOTE3, PACCUMTHIBATH 80COMOTHYIO H OTHOCHTEIBHYIO MOTPELIHOCTH;

* CAMOCTOSITENLHO MIAHMPOBATH U MPOBOAHMTE (PU3UYECKNE SKCIIEPUMEHTBI;

* pemars NPaKTUKO-OPUEHTHUPOBAHHBIC KaYECTBECHHBIC M PaCHCTHbIC dbusuyeckue 3amavd Kak ¢
OTIOpO#i Ha W3BECTHBIE (U3MUECKME 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOZIEIH, TaK 1 C OTOpOii Ha TEKCTHI
¢ u3b6sITouHOH UHbOPMaLHEH;

* OOBACHATH rPAHKLIB IPUMEHEHNs! H3YYEHHBIX (PM3UIECKUX MOJENEH MPU peleHHH (bU3NYECKUX U
MEXIPeIMETHBIX 3a1aY;

o BBIABUraTh TMIIOTE3bl HA OCHOBE 3HAHHS OCHOBOTIONATAIOIMX (PU3MIECKUX 3aKOHOMEpHOCTEH U
3aKOHOB;

* XapaKTeph30BaTh I100abHbIE MPOOIEMBI, CTOSMME MEpe] HeNOBEYIECTBOM: SHEPreTUYECKHE,
CHIPBEBEIE, IKOJOTMUECKHE U POJIb (PU3NKH B PELICHAM STHX npobiemM;

* OGBACHATH MPUHLMIIE! pabOTHl ¥ XapaKTePHCTHKY M3y4CHHBIX MAlIWH, npubOpoB U TEXHUYECKHX
YCTPOMCTB;

o OOBACHATH YCIOBHS TPHUMEHEHHs (U3MYECKMX MOIENCH MNpH PELICHHH busnyeckux 3anad,
HAXO[MTH alIeKBATHYIO MPELIOKEHHOM 3a/1aue GU3HUCCKYIO MOAEIE, PaspeiaTh npobneMy Kak Ha
OCHOBE WMEIOLIMXCs 3HAHMUM, TaK ¥ NPY MOMOLIY METOJIOB OLICHKH.

[IpUMEHHTENBHO K TEMaM Kypca yUeHUK CModtcem:

— 3Hamb: NPEAMET ¥ METOIB! MCCIENOBaHUs (QUHKM. CtpykTypy (u3HMUECKHX TEOpHH, METOX
HAY4YHOIO TMO3HAHMUs, 0COOEHHOCTH U3YdEHHUS buzuky;

— 0PBACHAMb SBJCHAN: TIOCTYNATEIBHOE JABMKEHHE; JABVDKCHHE 110 OKPYXHHOCTH C MOCTOSIHHOM M0
MOZLYJIIO CKOPOCTBIO; [BMKEHHME TeNa, OPOLICHHOro MOA YIIoM K FOPH3OHTY; cBOOOJHOE MajieHue
TeJ; OTHOCHTEIBHOCTh JBHKEHNS; HHEPLIMS; B3aHMOZIEHCTBHE; BCEMUPHOTO TATOTCHNA, YIpYrocTH,
TpeHHUs, HEBECOMOCTH W TEPErpy3Ku; BpallaTebHOE ABHKCHHE; PaBHOBECHA TBEpAOro TENa;
nedopmaLmu TBEPIBIX TEJN, JABICHHUE B XKUIKOCTAIX U rasax, MoJeT Tel; kosebaTenbHOE ABHKEHHUE,
cBOGO/IHBIE, 3aTYXalOIIME ¥ BHIHYKICHHBIE KONeOaH!s, PE30HaHC, aBTOKOJIEOaHMs, MpeBpalleHne
SHEpryH MK FapMOHHYECKUX KOICOaHUAX; BOJIHOBO# TIPOIIECC, M3Ny4EeHHE 3BYKa, MHTep(epeHIHs
u pubpakuys BOJH, OTpaXeHWe M MPEOMIECHHE BOIH, aKyCTHYeCKU pe3oHaHC, 0OpasoBaHHUE
cTosuelf BOJHBI, My3bIKANbHBIE 3BYKM H IIyMbl; OpPOYHOBCKOE [BHKCHHE, B3aMMOJIEHCTBHE
MOJIEKyJI; TEMIOBOe PABHOBECHE, HEOOPATUMOCTE NPOLIECCOB B MPHUPOJE; HCTIAPEHNE, KOHJEHCaLWs,
paBHOBECHE MEXJY JKHIKOCTBIO W ra3oM, KPUTHYECKOE COCTOAHHME, KHIICHHE, CKIDKEHHE Ta30B,
BA2KHOCTH BO3IYXa; MOBEPXHOCTHOE HATSHKEHHME, CMaYMBaHHE, KAlMILIAPHBIC ABJICHHA, TIaB/IeHUE
W OTBepleBaHMe, W3MeHeHMe oObema Tena MNpY IUIABICHWH M OTBEpACBaHMH, nepextsl B
KPUCTA/IAX; TEIUIOBOE IMHEHHOE M 00BEMHOE PACIIMPEHHE, PaCIIHPCHHE BOJIBI; DJIEKTPU3aLIUs Tell,
B3AMMOCHCTBME HEMOIBIKHEIX DJIEKTPHYECKMX 3apsioB BHYTPH OJHOPOJHOrO JHM3JIEKTPHKA,
JNEKTpOCTaTHYECKAS

3alUTa, TONSPH3AlUMs [MINEKTPHKA; COTPOTHUBIICHHE, CBEPXMPOBOAMMOCTE; 9MIEKTPOHHAS
[POBONMMOCTb METAJlIOB, OJEKTPUYECKMI TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB,
BNIEKTPUYECKHH TOK B rasax, JMEKTPUHECKHH TOK B BaKyyMme, DNIEKTPUYECKUH TOK B
MOJTYTPOBOIHMKAX; BO3HUKHOBEHME MATHMTHOIO TIOJIA, MArHWTHBIC B3aMMOJCHCTBHS, ACHCTBUEC
MArHHTHOTO 0/ HA MPOBOAHHMK C TOKOM, JEHCTBUE MarHWUTHOTO MoJA Ha JBIOKYIIMICS 3apsi;
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3MEKTPOMAarHUTHas MHIYKUHMS, CAMOMHIYKIHUS; NTapaMarHeTH3M, IHaMarHeTu3M, (beppoMarHeTH3M;
cBOGOIHBIE 1 BBIHYKIEHHBIE 3JIEKTPHYECKHME KoyeOaHHs, MPOLECCH B K0JebaTenpHOM KOHTYpE,
pe3ucTOp B LEMH MEPEMEHHOro TOKa, KaTyllKa WHIYKTHBHOCTH B LEMH TNEPEMEHHOro TOKa,
eMKOCTb B LIEMH TEPEMEHHOTO TOKA, PE3OHAHC B DJIEKTPUYECKOH LEMH; TEeHepHpOBaHye
SNIEKTPUYECKONW OSHEPTHH, BEHINPAMJICHHE TEPEeMEHHOro TOKa, COCIUHCHHE notpebureneit
SNIEKTPUYECKON SHEPruH, mepenaya v pacrpeieeHue SNEKTPUYECKOH DHEPruH; BO3HUKHOBEHHE
SMEKTPOMArHWTHOTO ~MOJs, Tepeaaya 3IeKTPOMArHWTHBIX B3aMMOJEHCTBYIH, TIOTJIOMICHHE,
OTpaXKeHHe, TpeloMIeHHe, HHTepYEpeHLMs BICKTPOMATHUTHBIX — BOJIH, pacrpOCTPAHEHHE
paaMOBOJIH, paguoIoKalus, 06pa3oBaHie BUACOCUIHANA; NpAMOJIMHEWHOE PACIPOCTPAHEHHE CBETa,
OTpaK€HHWE W MpPEIOMIEHHE CBETA, TOJHOE OTPaXKEHHE CBETa, pebpakiys CBeTa, MHpaK,
abeppaims; uHTephepeHuys, TudpaKiys, AUCTIEPCHs M TONApU3ALMSA CBETa; M3IYdCHHE CBETA
(TETIIOBOE M3TyYEHHE, SNEKTPOTIOMUHECLEHIMS, KATONOMOMUHECLCHLINS, XeMUIIOMHHECIIEHLIHA,
hOTOMOMHHECLIEHIMS); OTHOCUTEIBHOCTS OJHOBPEMEHHOCTH, OTHOCHTENIBHOCTE paccTosHMIA,
OTHOCHUTENBHOCTE TMPOMEXKYTKOB BpPEMEHHM; DPAaBHOBECHOE TEIJIOBOS H3IIYHCHHE, doTtosddexT,
sbdext KomnroHa, JaBieHHe CBETa, XMMHYECKOe NCHCTBHE CBETa, 3aNMCh H BOCIIPOM3BEICHHE
3ByKa; M3JyYeHHWE CBETa aTOMOM, KOpITYCKY/ISPHO-BOJIHOBOK  Jyanu3M; €CTECTBEHHas U
WICKYCCTBEHHAs  paJMOaKTHBHOCTB;  crnaboe B3aMMOJEHicTBME, B3aUMOIEHCTBAE  KBapKOB;
BO3HMKHOBEHHE TPUIMBOB Ha 3eMjle, COJHEYHBIE W JIYHHBIE 3aTMEHHUS, SBJICHHME METEOpa,
CYILLECTBOBaHHE XBOCTOB KOMET, «pasberaHue» rajakTuk;

— 3namp onpejeneHus HU3NIECKUX MOHATHH: CPEHsAA CKOPOCTh, MTHOBEHHAA CKOPOCTD, cpenHee
YCKOPEHWE, MIHOBEHHOE YCKOPEHME, Pajiyc-BEKTOp, TaHI€HUMAIBHOS, HOPMAbHO® W TOJHOE
YCKOpEHHS, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, YTIIOBAs CKOPOCTE; MaTepUANbHAS TOYKa, MOAENE B
(hu3MKe, HHEpUMAIBHAS CHCTEMA OTCYETa, CHiIa, Macca, COCTOSHME CHCTEMBI TEIT; CHIla BCEMHUPHOTO
TArOTEHMs], MHEPTHAs ¥ IPaBUTAIIMOHHAs MAacChl, MepBas KOCMUYECKas CKOPOCTh, CHla YIPYTOCTH,
BeC Tena, CUJbl TPEHWs; HeWHepLManbHas CHCTeMa OTCHETa, CHJIBI MHEPLMH; MMITYILC, pabota
CHJIBI, MOINHOCTh, KWHETWYECKas BHEprus, MMOTEHLHaNbHas OSHEeprus, MeXaHWIecKasd (monHas)
SHEprusi, KOHCEPBAaTHBHbIE W [WCCHIIATUBHEIC CHIIBI, 3aMKHyTas (M301MpOBaHHAs) CHCTEMA;
aBCONIOTHO TBEPAOE TENO, LEHTP MAcc, MOMEHT MHEPLUHMH, MOMEHT CHIIEI, MOMEHT MMITYJIbCa,
YII0BOE YCKOPEHHUE, BHEIHHE ¥ BHYTPEHHHUE CHJIBI; MOMEHT CHIIBI, LICHTP TAKECTH; MEXaHHYECKOe
HaNpsKEHHE, OTHOCHTEBHOE U a0COMOTHOE YINTMHEHHNS; rapMOHMHECKHE xosiebaHus, PYKHHHBIH
U MaTeMaTHuecKWil MasTHUKH, TMEepHoJl, 4YacToTa, LMKIH4eCKas (kpyropasi) 4acTOTa, aMIUIMTY]a,
(baza rapMOHHYECKHX KoNeGaHUH, CKOPOCTh U YCKOPEHHUE MPH rapMOHUHECKHIX KoNeBGaHusIX, CTIEKTP
konebauuii, cOOCTBEHHas 4acTOTa; MONEPEYHbIE W TPOJOJBHBIE BOJHEL, TIOCKAd H cepuueckas
BOJIHBI, DHEPTHs BOJHBI, MAMHA BOJHBI, CKOPOCTB PACMpOCTPaHEHHA BOJIHEL, CKOpOCTh 3BYKa,
rPOMKOCTb M BBICOTa 3BYKa, TeMOp, BOJIHOBas TMOBEPXHOCTb, JIyd, BOJHOBOH dpont, nHpassyk,
yJBTPa3ByK, KOTEPEHTHBIE BOJIHBIL, uHTepHEepEHIIMOHHAsT KapTHHA; KONMYECTBO BEIIECTBa,
MOJISIpHAs Macca; MaKpOCKONHMYECKHe W MUKPOCKOMHYECKHE Tena, TeMIeparypa, paBHOBECHBIE U
HEpaBHOBECHBIC TPOLECCHI, HMACaNbHBIH ras, M30TEPMUYECKH, H300apHBIf | M30XOPHBIN
rpolecchl, abCoMIOTHas TeMIepaTypa; TeMIepaTypa, CpefHss CKOpoCTh IBUKEHHS MOJIEKYJ rasa,
cpelHss KBapaTHuHas CKOPOCTh, CPeIHss apudMeTHYecKas CKOpOCTb, YHCIIO cTernieHel cBo0oIbI,
BHYTPEHHSS SHEPrUs HIEANBHOrO Ta3a; pabota B TepMOJMHAMHUKE, KOJNMYECTBO TEILIOTEL
TEIIOEMKOCTb, Y/ENbHAs TEIUIOEMKOCTh, MOJIPHAs TEIIOEMKOCTb, TEIIOEMKOCTH rasos nmnpu
[OCTOSIHHOM O0OBEME M TOCTOSIHHOM JaBlieHWH, HeoOpaTumblid mnpoiecc, anuMabaTHBIA TMpoLece,
BEPOATHOCTH  MAKPOCKOMUYECKOTO  COCTOSHHS (TepMoOaMHaAMHYECKAS seposTHOCTB), KIIJ
jBuratens, LMKn KapHo; HACHINEHHBIH M HEHACHIIECHHBIH Tap, M30TEPMBI PEAIBHOTO rasa,
KpUTHUYeCKas Temreparypa, abCOMOTHas M OTHOCHTENbHAS BIAXKHOCTH BO31yXd, TOYKAa POCHI,
yaenpHas TEMIoTa napoo6pa3oBaHus/KOHIEHCALMH, NapUHaibHOe JaBICHHE BOLAHOTO napa;
MOBEPXHOCTHAs OHEprus, CHUjia MOBEPXHOCTHOrO HATKCHHMA, MEHHCK, NaBlIEHHE TIOf
HCKPHBIICHHOM TIOBEPXHOCTBIO JKHAKOCTH, BBICOTAa TOJHATAA KMIKOCTH B Karujuisipe;
KpUCTaIMYecKie ¥ aMOpdHble Tea, KPUCTAIINYECKas PeIeTKa, KUIKHE KPHUCTALIBI, YAeIbHas
TerUIOTa MUIABIeHHs, MONMMOPhU3M, aHH30TPONHS, (a30BLIC NEPexo/ibl MEPBOro U BTOPOro poad,
TpolMHast TOUKa; TEMIIEpaTypHBIE K03 GUUMEHTE JIMHEHHOTO H 0OBEMHOTO  PacUIMPEHHS;
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3MEKTPUUECKOe MOJe, IEKTPOCTATHYECKOE M0JIe, HAMPAKEHHOCTh 3NIEKTPUYECKOro MO, JIMHIN
HANPSHKEHHOCTH  3JIEKTPUYECKOTO  MOJisl, OJHOPOJHOE Iojie, TMOBEPXHOCTHAA  IUIOTHOCTR
3JEKTPMYECKOro 3apsja, 0ObeMHas TIOTHOCTh JJIEKTPUHYECKOro 3apsia, MOTOK HATPKCHHOCTH
3JIEKTPUYECKOr0 MOJs, MOTCHIHMANbHAs SHEPrusi 3apsia B OJHOPOJAHOM SICKTPUYECKOM MOJe,
SHEPrMA B3aUMOIEHCTBAS TOYEUHBIX 3apsjoB, TMOTEHUMAN 3JIEKTPOCTATHYECKOro  Mond,
SKBUIOTEHLMANBHEIE MOBEPXHOCTH, IEKTPUYECKAs €MKOCTb, EMKOCTER IIJIOCKOTO KOHAEHCATOpa,
SHEpruisi SJEKTPUYECKOrO MOJIf; MMEKTPUYECKUHA TOK, MIOTHOCTh TOKA, CHJIA TOKA, HAMPHKCHHC
MPOBO/HUKA, COMPOTUBIEHNE IPOBOJHKKA, paboTa TOKA, MOIIHOCTE TOKA, SMEKTPOIBIIKYIIAs Criid
(3]IC), WyHT K amrepMeTpy, 106aBo4HOe COMPOTHBIICHUE; MPOBOAHUKH, JMIICKTPUKH, HOCHTCTH
SNEKTPHYECKOTO  3apsfia,  ONEKTPONMTHYECKas — AMCCOLMALid, CaMOCTOSITENBHBIA U
HECAMOCTOSTE/IBHEINA pa3psibl, 3NCKTPOHHAS DMMCCHS, BOJBT-aMIlepHas XapaKTepUCTHKa, AHOL,
TPHOZ, OJEKTPOHHO-TydeBas TPyOKa, JOHOPHBIC M aKUENTOPHBIE TNPUMECH, p—7i-TIEpeXol;
MArHWTHAS MHAYKLWS, TTOTOK MATHUTHON MHIYKLMH, TMHAM MarHUTHOM MHIYKLIMH, CHIA Amrepa,
cuna JlopeHua, BEKTOpHOE NPOM3BEIEHHE, DajIMALMOHHBIC MOAca 3eMIH, macc-criektporpad,
BUXpeBoe anekTpuyeckoe mojie, DJC HHAYKIMM B ABHKYLIAXCS MPOBOAHMKAX, WHIYKLHOHHBIHA
TOK, WHLYKTHBHOCTb, SHEPTHs MArHUTHOTO MOJIsl, MarHWTHAsA MPOHULAEMOCTh, HAMArHHICHHOCTR,
CTIWH 3/MeKTPOHA, HOMEHBl, MATHWTHBIA THMCTEpE3uC, MEePEMCHHBIN DNIEKTPUYECKUH  TOK,
JEHCTBYIONME 3HAYEHMS] CWJIbl TOKA W HANPSDKEHHS, MOIMIHOCTH B LEMH MEPEMEHHOro TOKa,
K03 GULUMEHT MOLIHOCTH, OGpaTHas CBS3b B TEHEPATOPE HA TPAH3UCTOPE, FEHEPaTop TIEPEMEHHOTO
TOKa, TpaHchopmaTop, KO3(QHIMEHT MONE3HOro ACHCTBUA Tpanchopmaropa, Tpex(asHeli TOK,
ACHHXPOHHBIM S/MEKTPOJBHTaTe/lb; TOK CMELUCHHs, DJIEKTPOMAarHUTHAA BOIHA, subparop ['epua,
CKOPOCTH PAcTpOCTPaHEHUsi 3EKTPOMArHUTHBIX BOJH, SHEPrus SNEKTPOMArHWTHON BOJIHBI,
[LTOTHOCTh TIOTOKA SJEKTPOMATHMTHOIO H3JydYeHHs, JETEKTHPOBAHHE, aMIUIMTYAHAS MOLYJIALMA,
MOTOK M3Ty4eHHUs, OTHOCHTENbHAs CIIeKTpabHas CBETOBas 3G(eKTHBHOCTS, CHIIa CBETA, TOYEYHBIH
HCTOUHKK, OCBEIIEHHOCTb, APKOCTB; IMIIOCKOE 3epKano, chepudeckoe 3epkano, Qokyc, MHHMBIH
dokye, (okanbHasi TUIOCKOCTb, ONTHYECKas CHIa Ceputeckoro 3epKaja, YBEIMHEHHME 3epkala,
raBHAS ONTHYECKas OCh, TOBOYHAs ONTHYECKas OCh, TOKa3aTellb MPEIOMIEHHUS, MPEIENBHEIN Yro
MOJHOrO OTPAXXEHMUs, CBETOBOJ, TOHKAs JIMH3a, (POKYCHOE PAacCTOSHUE M ONTHYECKas Chia JIMHIBL,
CKOPOCTH CBET4, MOHOXpOMAaTH4ecKas BOJIHA, uaTepdEpeHIIMOHHas U JUPaKIMOHHAs KapTHHEL,
KOTEPEHTHBIE BOJHbI, 30HEI DpeHes, BEKTOPHBIE AMarpamMMbl, paspeliarollas crIocOOHOCTB
ONTUYECKMX TIPUGOPOB; CMEKTP W3IYydeHHs, MHTEHCHBHOCTh 3NEKTPOMArHUTHOTO H3IyHCHHA,
CrieKTpanpHEle ~TPUOOPH], HENpepHIBHBIE M JIHHEHYaTBIC  CHCKTPEL, CTIEKTpaJbHBIH U
PEHTIeHOCTPYKTYDHEIH aHalU3, yNbTpaguONeTOBOE U MH(DPAKPACHOE U3JTyueHHsl, PEeHTTCHOBCKHE
Nyun; COGCTBEHHOe BpeMs, PENSITMBUCTCKHI WMITyJIbC, Macca TOKOd, SHEprud TIOKOd,
DeSTHBUCTCKAS KWHETHYECKas SHEpPrus, abCONMOTHO HEpHOE Tesio; KBAaHT, dotoH, sHeprus H
umnyssc GoToHa, Mofens TOMCOHa, IUTaHeTapHas MOJENb aToMa, MOAC/L aToMa BOAOPOAZ TO
Bopy, SHeprus MOHW3ALMH, BOIHEI BEPOSTHOCTH, J1a3ep, HHAYLIHPOBAHHOE U3TYHCHHUC, HeNMUHeHHas
onTHKa; anbba-, 6eTa- U raMMa-u3lyueHue, IMeproj rnoiypacnana, U30TOMR, HENTPOH, NPOTOH,
sepHBle CHJIBI, CWIbHOe B3aMMOJeHcTBHe, AuarpaMmbl QefiHmMaHa, BUPTYaJbHbIE HaCTHLEL
ME30HBI, HYK/JOHBI, SHEPrUs CBA3M ATOMHBIX SEp, yAE/bHas SHEPrus CBA3M, SHEPreTHYECKHM
BEIXOJ SAEPHBIX PEAKIMH, SEPHBI PeaKTop, KpUTHYECKas Macca, TEPMOSCPHBIC PEaKIyH, 1032
W3TydeHHMs; aHTMYACTULA, TMO3UTPOH, HEHTPHHO, MPOMEKYTOUHBIC 6030HEI, JIENTOHBI, aJPOHHI,
GapHOHEI, ME3OHEI, KBAPKH, [JIOOHBI; TEOLEHTPUYECKas M IEIMOLCHTPHHYECKas cucTemMa MHpa,
aCTPOHOMMYECKas ©IMHHIIA, CBETOBOH roJl, CBETUMOCTB 3BE3Nl, TLIAHETHI Conue4HOH CHCTEMBEI,
rajaKkTHKa;

— noHuMamb CMBIC] OCHOBHBIX (DM3MHUECKMX 3aKOHOB/NPMHLMIIOB/ypaBHEHWMH: KMHEMATHYCCKHC
ypaBHEHHsl NBIKEHWS B BEKTODHOW M CKanspHO# (opmax s pasiMiHbIX BUIOB JBUKEHUS,
npeobpazopanust [anuies; OCHOBHOE YTBEPHKICHUE MEXAaHMKH, 3aKOHBHI HeroTOHa, TMPUHIAT
OTHOCHTELHOCTH B MEXAHHKE, 3aKOH BCEMHUPHOTO TATOTEHMS, 3aKOH ['yKa, BTOpOH 32KOH HetoToHa
JUIS HEMHEPUMAIBHOM CHCTEMBI OTCYETa; 3aKOH COXPaHCHHS MMITYJIbCa, YpaBHCHNC Mewiepckoro,
3aKOH COXDAHEHHs MEXaHWYECKOH OHEpruH, TeopeMa 00 HM3MEHEHUH KMHETHYECKOW SHEPIUH,
ypABHEHHE U3MEHEHHS MEXaHUUECKOH SHEPruK MO ACHCTBHEM CHIl TPEHHS, TEOpEMa O JBIKEHUH

8



LIEHTPa MAacc, OCHOBHOE YPaBHEHHE NMHAMMKHU BPAIIATENHHOrO ABWKCHHMA TBEPHOTO TENA, 3aKOH
COXpaHEeHHs: MOMEHTa HMITyJbCa, YCIOBHSI PaBHOBECHSA TBEPAOTO Tella; 3aKOHEI ['yka, Ilackans u
Apxumenia, ypaBHeHue DepHysuIM; 3aBUCHMOCTb 9JacTOThl M MEpHOJA cBOGOIHBIX KOJIEOaHUH OT
CBOMCTB CHMCTEMBI, YpaBHEHWS [BW)KEHHA Ui TIpy3a, TOJBEIIEHHOr0 Ha [MpPYXHHE, H
MATEMATHYECKOTO MASTHHKA, YpaBHEHMS JBWXKEHMsA [UIsl 3aTyXalomuX W BbIHYXKICHHBIX
KoyneOaHni, METOJ BEKTOPHBIX [HAarpaMM, 3aKOH COXpaHEHHUs SHEprun s TapMOHHHECKHX
koneGanuii; ypaBHeHue Geryiueil BOIHEI, NPUHLMN [f0MreHca, yc/ioBus MakCuMyma W MUHMMYyMa
uHTEepdhEPEHIMH, 3aKOH MPETOMJIEHHS. BOJIH; OCHOBHBIE MOJOKEHHS MOJIEKY/ISPHO-KHHETHYECKOH
TEOpHH, Ta30Bble 3aKOHBI, yPaBHEHME COCTOSHHMS WICANBbHOrO rasa; OCHOBHOE YPaBHEHHE
MOJIEKYISIPHO-KMHETUYECKOH TEOpHH, pacmpeliesieHne Makcpesia; 3aKkOHBI TCPMOIMHAMMKY,
teopema KapHOo, TNpHUHLMITEL ACHCTBHUA TeIIOBOM H XONOAWNBHOM MallKH; 3aBUCHMOCTH
TEMIepaTypsl KUMIEHHS XKHUIKOCTH OT JABJICHHUs, IMarpaMma paBHOBECHBIX COCTOSIHUHM KUJAKOCTH H
rasa, 3aBHCHMOCTb YIEIbHON TEILIOTH MapooOpa3oBaHUs OT TEMMEPATYPEI; 3aBUCHUMOCTE BBICOTEI
[TOIHATHS KUIKOCTH B KAIMJIApe OT MOBEPXHOCTHOTO HATKEHHs, pajiyca KaHala Kamuiuiapa v
[IOTHOCTH JKWAKOCTH, BIMSHME KPWUBMU3HBI TOBEPXHOCTH Ha [aBJICHWE BHYTPH JKMIAKOCTH,
3aBUCHUMOCTb TEMIIEPATYpPEI TUIABICHUs OT JaBlIEHKs, 3aBUCHMOCTDb TUIIA KPUCTajlla OT XapaKrepa
B3AUMOIEHCTBMS aTOMOB M MOJEKyl, 00pasylomux —KPHUCTal; B3aUMOCBA3E  MEKIY
TEMIEpaTypHBIMA KOIhDGHMIMEHTAMH JTHHEHHOrO W OOBEMHOTO PAaCIIMPCHHS; 3aKOH Kynona,
NMPHUHLMAT CYNEpIIO3ULMK Mojiel, Teopema [aycca, NMpUMEHEHHE TCOPEMEI l'aycca k pacyery
Pa3NMYHBIX JJEKTPOCTATHYECKHUX MOJIEH, CBA3b MEXKIY HAINpPSKCHHOCTBIO 3JIEKTPOCTATHYECKOTrO
MOJS W PasHOCTBIO MOTEHLMANIOB, 3aBUCHMMOCTb €MKOCTH CHCTEMbI KOHIGHCATOPOB OT THMA HX
coenyHeHus; 3akoH Owma s ydacrtka Uenw, 3akoH Owma B mibdepeHimansHoil  dopme,
3aBUCHMOCTD DJIEKTPMYECKOTO COMpPOTHMBIEHHA OT TEMIEPaTypel, 3aKOH Jxoyns—Jlenua,
3aKOHOMEPHOCTH TOC/E0BATEIBHOIO ¥ TIapa/lIeNbHOTO COSNMHEHH!H NPOBOAHUKOB, 3AKOH Oma
s monHOH uernd, 3akoH Oma g y4yacTka LenH, COACpXallero 3JIC, npasuna Kupxroda,
rpaHmIbl PUMEHUMOCTH 3aKoHa OMa, 3aKOH dIEKTPOJIH3a; NPUHLMIT CYNEPTIO3NLIMH, 3aKOH Buo—
Casapa—1Jlaniaca (B BEKTOPHO#H M CKaJISpHOH dbopmax), 3aKoH Amriepa (B BEKTOPHOH U CKanspHOH
dopmax), dopmyna ans pacuera cuisl Jlopenua (B BEKTOPHOM M ckajsipHO# dopmax), npaBuia
oTIpelieieHus HarpasieHus ciul Amnepa 1 JIopeHIa, cBA3b MEKIY CKOPOCTBIO CBETa H MAarHUTHOM
¥ 3JIEKTPUYECKOM MOCTOSHHBIMH, TEOPEMa O LMPKYJIALMY BEKTOpa MarHuTHOM MHAYKIMH; [PaBUIIO
JleHia, 3aKOH 3/EKTPOMArHUTHONW MHIYKIWMM, (yHIAMEHTAlbHOC CBOHCTBO SCKTPOMArHHUTHOIO
nonas (k. MakcBell); 3aBUCUMOCTb HAMarHUYEHHOCTH deppomarseTrKa oT BEIMYMHBI MATHUTHOM
MHIYKUWH T10JIS B OTCYTCTBHE Cpefbl (KpHBas namarnuunBanns); Gopmyna Tomcona, 3akoH Oma
JUIsl LeMK TIepeMEHHOro TOKa, MOIIHOCTE B LENH IEPEeMEHHOr0 TOKa; CBS3b MEKIY MEPEMCHHBIM
3MEKTPUYECKMM 1 TIEPEMEHHBIM MarHUTHBIM TOJIAMH, KIaCCHIECKas TCOPHA H3Ty4CHIA, TIPUHLAIIBI
paIHOCBS3H; 32KOH OCBELIGHHOCTH, NPUHLKI DepMa, 3aKOHB! PEOMETPUYECKOH ONTHKH,

dopmyna cdepyudeckoro 3epkaia U JIMH3EI, PUHLMIbL TTOCTPOCHHSA n300pakeHui B cheprIecKOM
3epKane ¥ JIMH3€, MPAaBWIO 3HAKOB IPM MCIIOJB30BaHMH dbopMybl TOHKOHM JIMH3BI; MPUHLMIT
[Nofirenca—®peHens, yCJI0BUsS MUHUMYMa U MaKCUMyMa MHTep(hEPEHLMOHHOM U TH(PPaKIHOHHOHN
KapTHH, 3EKTPOMATHWUTHas TEOPUsA CBETa; MEXaHW3M H3JY4eHHs CBETa BEIICCTBOM; MOCTYJaThI
TEOPHH OTHOCHMTEJBHOCTH, Tpeobpasosanus JlopeHua, PENSTHBUCTCKMM 3aKOH  CJIOKCHHA
CKOPOCTEH, 3aBUCHMOCTE MacChl OT CKOPOCTH, PEATHBUCTCKOE yPaBHEHME NBHIKCHHA, TMPUHLUIT
cooTBeTCTBMs, (opMmyna OWHIITEHHA, PENATUBHCTCKOE COOTHOLICHHE MEXAY SHEpruen M
MMITY/IbCOM; rumnoTesa [lnaHka, Teopus dorosddekTa; CrieKTpanbHble 3aKOHOMEPHOCTH, OCTYJIaThl
Bopa, rumote3a ae bpoiiis, COOTHOLIEHHE HeornpeneneHHocTel eiizenbepra, npunumn [laynu,
[lepuoguyeckas cucTeMa XMMUYECKHX 3/IEMEHTOB JI. U. Menaeneesa, NpUHLMI JIEWCTBHS J1a3€POB;
3aKOH paJMOaKTHBHOIO pacraja, MpaBHIO CMELICHHS; TUIoTe3a IMaynu, CyIHOCTH pacrnana
3/eMEHTapHBIX YaCTHLL, €jHas TeOpHs CIabbIX U SJCKTPOMATHUTHBIX B3aUMOEHCTBUH; I'MIIOTE3HI
npoyrcxXoxaeHus 1 pasputhsi CONHEYHON CHCTEMBbI, 3aKOH Xabbna;

—  u3MepaAmb: MIHOBEHHYIO CKOPOCTb W YCKOPEHHE TIpH paBHOMEPHOM NpAMOIUHEHHOM
JBWKEHHH, LEHTPOCTPEMHTEIBHOE YCKOPEHHE MpH PABHOMEPHOM NBIDKCHUH MO OKPYXHOCTH;

9



Maccy, CHUJIy, CHJIy BCEMMPHOTO TATOTEHHMs, CHIy YNPYrocTH, CHIy TpEHUdA, BEC TOia;
LEHTPOOEKHYIO CHITY;

— UCKhOABL306aMb TIONYYEHHBIE 3HAHHA B IOBCEIHEBHOMN KHM3HH, HANIPUMED, YIET OTHOCHTEIBHOCTH
ABWKCHWs, MHEPUMH, TPEHWsS TPU JBIDKEHHH IO DA3IHYHBIM TOBEPXHOCTAM, HEBECOMOCTH H
Meperpy3oK TpH [BWXKEHHWH B HEMHEPLMANBHBIX CHCTEMaX OTCHeTa (nudT, camoner, noesn),
oueHVMBaHME paboThl pasMMYHBIX Cuil (MPU MOJBEME, CKOJNBKCHHM HIH KauCHHH rpy30B),
CpaBHEHHWE MOLIHOCTH PaslIMYHBEIX JIBUTaTeNied, y4eT 3aKOHOB BpAIIATEBHOrO MBIKEHMS IpH
o6yueHn (UrypHOMY KaTaHMIO, I'MMHACTHYECKOH MOArOTOBKE, o0y4yeHHuH MpEDKKAM B BOIY C
BBICOKOTO TPAMIUIHHA; MPU MOUCKE YCTOHYMBOrO TIOJNIOKEHHUS B PAsIHIHBIX 00CTOATENBECTBAX; TIPH
06y4yeHNH TUIABAHHIO PAa3IMUHBIMU TEXHUKaMH; y4eT pasiuyHbIX CBOMCTB ra3000pasHBIX, JKHIKHX
¥ TBEPBIX TEJI, CBOUCTB ra30B; y4eT SIBIECHHUS PE30HAHCA, IOHMMaHHe GbyHKLUMOHMPOBAHHUS CepaLa
YenoBeKa KaK aBTOKONeGaTeIbHON CHCTEMBI; YMETh OTJIMYATh MY3bIKAIbHBEIE 3BYKH OT IIyMa; IpH
OTIepHpPOBaHIH MOHATHEM «BHYTPEHHsSA SHEPrus» B MOBCCIHEBHOH XU3HH; yHeT HeoOpaTUMOCTH
[pOLECCOB B MPUPOJE MPU NPOBENEHNUH DA3NMUYHBIX OIKCTIEPUMEHTOB; Y4eT BIXHOCTH IPH
OpraHu3alli¥ COOCTBEHHOM KU3HEAEATEILHOCTH; YMETD MOJIE30BATECA npubopamu 1S U3MEPEHHs
BAKHOCTH; YUET KaNMUISIPHBIX SBICHHH B GBITY; NP 3aMOPaXMBAHMH NMPOLYKTOB, MPH MOKYTIKE
MOHHMTOPOB, M3TFOTOBJIEHHBIX Ha TEXHOJOTMHM JKMAKMX KDHCTAlIOB; y4eT PaclIMpeHHs Tel MpH
HarpeBaHuu, 0COOCHHOCTEH BOIBI NPH 3aMOPAKMUBAHHMH; YT B OBITY SABICHHUS JNEKTPU3ALHMH TEI;
Mpu cOBJIONCHNH MPaBUN TEXHWKM OE30MacHOCTH MpH paboTe ¢ SJIEKTPHYECKMMH MpHOOpaMH,
MOHMMAHHE TMpPUHUMNA paboTel AKKYMYJSTOpa; HCIIOJIB30BAHHE 3HAaHWUU TOJYTIPOBOJHUKOBOM
husmku Tipu BEIGOpE Pa3NTMUHOH UM(POBON TEXHMKH; MOHMMAHHE uHbopMaLku 06 M3MEHEHHH
MAFHHTHOTO TIOJIsS 3eMJIH M €ro BIWSHUH HA CAMOYYBCTBHME YeJIOBEKa, UCTIONB30BAHNE 3HAHUH TIpH
paboTe C 3JIEKTPOUSMEPHTEIBHBIMU TNpUOOpaMu; TOHMMATh MPWYMHY MOTEph SHEprud B
3/IeKTPOTEXHHUECKUX YCTPOMCTBAX; ydeT SBJICHWS HAMarHW4MBaHWs W PasMarHWduBaHus IpH
paGoTe ¢ LM(POBBIMH HOCHTENSIMHM HMH(OpMAIMK; TOHHMaHKE obpatHol CBsi3H; dPEKTHBHOE
MCIIONIG30BaHUE DJEKTPO3HEprd B OBITY, NMOHMMaHHE BKIIOYEHHOCTH KaKIOTO notpedutens
SNEKTPOSHEPrMH B JHEPIOCHCTEMy  OpOJa/PErMOHa/CTpaHbl; — MOHMMATH  TIPMHLMIIEL
dyHKIMOHHpOBaHKST MOGH/IBHOM (COTOBOM) CBA3M, NOHUMATE TEHIACHIMH PAsBUTHS TeJeBUACHUA
(nepexoj «Ha LMOPY»); KOPPEKIWs 3peHHs C MOMOIIBIO rogfopa O4YKOB, JHH3, BEIOOP
doToanmnapata, ONMpasch Ha 3HAHME €ro ONTHYECKUX XapaKTCPHUCTHK; OLCHMBATH npeness!
paspelnaiomeil CrocoOHOCTH PAa3TUYHBIX ONTHYECKHX npuOOpOB; 3HATH TMOJIOXKHMTE/IBHOE U
OTpHMLIATENIBHOE BIUSHUE YIBTPA(pHONISTOBOTO U3Ty4eHH Ha 4eIOBEYECKHUI OpraHu3M;

y4eT OTHOCHTENBHOCTH NpPH OLEHKE PacCTOSHHH, CKOPOCTH; MOHHMAHHE MPUHIMIOB CO3JaHuUA
dororpaduu; OLEHNMBATh (IHEPTETHYECCKUH BBIXOM» JA3EPHOrO M3JYdCHUA, MCTIOJIB3YeMOro B
MEIMLMHCKHX LENsX; 3HATh Crocofbl 3alUThl OT DPAIMOAKTHBHBIX H3IYUCHWH; KPUTHYCCKH
OLIEHMBATH ACTPOHOMMYECKYIO HHYOPMALMIO B PAa3TMYHBIX MCTOYHHKAX.

BuinyckruK Ha peyOneHHOM ypOGHE ROy UN 603MOHCHOCH, HAYHUMbCA:

* NPOBEPATH OIKCIIEPUMEHTANBHBIMUM CPEJCTBAMHU BBIABUHYTEIC THITOTE3DI, hopmynupys UEIb
JcClIe0BaHMS, HA OCHOBE 3HAHMS OCHOBOTIONATAIOIMX (DHU3NHECKHX 3aKOHOMEPHOCTEH 1 3aKOHOB;
e OMMCHLIBATG ¥ AQHAJIM3UPOBATH TIOJYYEHHYIO B pe3yibTarTe MPOBEACHHBIX (bu3rHecKux
9KCIEPUMEHTOB MH(OPMALIMIO, ONIPEAENSATE €€ JOCTOBEPHOCTE;

« [IOHUMATB ¥ OOBACHATH CHCTEMHYIO CBA3b MEXIY OCHOBOIMOJIAralolMMH HayYHBIMH TMOHATHAMA:
MPOCTPAHCTBO, BPEMs], MaTEpPHUsl (BELIECTBO, roJie), ABM)KEHHUE, CHIIA, SHCPTHS;

* pelmaTh SKCTIEDUMEHTAJIBHBIE, KAYECTBEHHEIE ¥ KOJIMYECTBEHHBIC 3a/1a1H ONUMITMAHOTO YpOBHS
CNOYKHOCTH, WCIIONB3ys (U3MUECKHE 3aKOHBI, 8 TAKKe YpaBHEHHUS, CBA3BIBAIOMIME duznyeckue
BEJIMYMHEI;

* aHATW3MPOBATH TPAHMLEI MPUMEHHMOCTH bU3HYECKHMX 3aKOHOB, MOHMMATEH BCeoOIMi XapakTep
dyHIaMEeHTaBHBIX 38KOHOB M OTPaHHIEHHOCTE MCTIO/Ib30BAHMNS YACTHEIX 3aKOHOB,

* hopMynHMpOBATh M PEIlaTh HOBbIE 3aJa4H, BOSHMKAIOIIME B XONS yueOHO-HCCIeI0BATENBCKOM U
MPOEKTHOM JEATEIbHOCTH;

* YCOBEpIIEHCTBOBATH NPUOOPEI W METOABl HMCCIENOBAHMA B COOTBETCTBHM © NOCTaBJIEHHOM
3ajiayuei;
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«  WCIOJIB30BaTH METOABl MAaTeMaTHYeCKOro MOJEIUPOBaHMs, B TOM HHCIC npocTeHme
CTATHCTHYECKHE METO B! Uit 00paboTKH pe3ynbTaToB 3KCIEPUMEHTA.

O6eceynTs AOCTHIKEHHE TUTAaHUPYEMBIX pPE3y/IbTaTOB OCBOCHHMA OCHOBHOM 00pa30BaTeIbHON
MpOrpamMMBbl, CO3aTh OCHOBY Ul CAMOCTOATENLHOTO YCIICITHOTO yCBOCHHA 0Oy4aromuMHcs HOBBIX
3HaHHUH, YMEHHM, BHIOB U CTIOCOO0B ACATENLHOCTH JODKCH CHUCTEMHO-IESTeNLHOCTHEIH noaxo. B
COOTBETCTBHM C STHM TOAXOZOM HMEHHO aKTHBHOCTh OOy4aloLMXCs MpU3HACTCHA OCHOBOW
JOCTHKEHWS PAa3BMBAIOMMX Leel 00pasoBaHns — 3HAHKMA HE MEPEfaloTCs B rOTOBOM BUfe, a
NOGBIBAIOTCS YYAIIMMHCS B TPOLIECCE O3HABATENIEHON JEATENBHOCTH.

B pesynbTate y4eOHO-MCCIENOBATEIBCKON H TIPOEKTHON [IESTENLHOCTH @bIAYCKHUK ROTyHum
npeocmasjienue:

* 0 GuIocoPCKUX ¥ METONONOTMHYECKHX OCHOBaHMAX HAYYHOU [eSTENBHOCTH W HayYHBIX METOMAX,
MIPUMEHSIEMBIX B WCCJIeAOBATENBCKON U MPOEKTHON ACATEIEHOCTH,

e 0 TaKuxX TMOHATHUAX, KaK «KOHLCIIIHA», «Hay4Has rUrnoTe3a», «METOA», (<3KCHepHMGHT)),
«HATEKHOCTH MMITOTE3BI», KMOLENEY, «METOM1 c60pay ¥ «METOJ aHaNM3a NaHHBIX);

e O TOM, YEM OTJIMYAIOTCS HCC/IEIOBaHUsA B T'yMaHHTapHBIX obnacTsX OT WCCIefOBaHUU B
€CTECTBEHHBIX HayKax;

¢ 00 UCTOPHH HAYKH;

* 0 HOBe#fIMX pa3paboTkax B 00JIACTH HAYKH U TEXHOJIOTUH;

e O mpaBWiaX M 3aKOHaX, pPEryJupyrOluX OTHOIICHHS B Hay4HOHW, W300peTaTeNbCKOl M
HCCIIeNOBATETBCKUX OBNACTSX JeATeNbHOCTH (TIATEHTHOE MpaBo, 3alllkTa aBTOPCKOro npasa u T.
n.);

e 0 JeATENHOCTH OpraHu3alyi, cOOOECTB W CTPYKTYP, 3aHHTCPCCOBAHHBIX B pe3y/bTaTax
WCCNEeOBAHUI M MpPEJOCTaB/SIOIMX PEecypehl Ui MPOBEACHHMA WCCNEOBAHUN W peanu3auuu
MIPOEKTOB

(boHmsI, roCy1apCTBEHHEIC CTPYKTYPBI, KkpayabaHIMHIOBBIE CTPYKTYPBI M T. IL.).

BbInycKHUK CMOJ#CEm:

* pemaTh 3ajauy, HaXOAALIMECH Ha CTHIKE HECKONbKMX yueGHBIX AUCIMIUTMH (MEXKIPEIMETHEIC
3a1a4uM);

+ WCTOMB30BATE OCHOBHOM alrOPUTM MCCNEN0OBaHUs MPH PEIICHNH CBOKX y4eGHO-103HaBaTeIbHBIX
3a1a4;

« HCIOJB30BATh OCHOBHBIE MPHMHUMIIEI MPOEKTHOH AEATENBHOCTH MNpH PEIICHHH CBOMX y4eOHO-
03HABATENLHBIX 3a/a4 ¥ 3a1a4, BOSHUKAOUIMX B KyITYPHOH ¥ COLMANBHON JKHU3HH;

e HCIOTB30BATH 5IEMEHTH MATEMAaTHYECKOTO MOJEIMPOBAHUS TPH PELICHUH HCCICN0BATEIbCKHX
3aj]1a4;

e« HCMONB3OBaTh DSNEMEHTHl MATEMATHUYECKOro aHamu3a /Ui MHTEPNpPETallH  pe3yJIbTaToB,
TOJIyYEHHBIX B XOfle Y4eOHO-UCCIE0BATENECKOI paboTHI.

C Touku 3peHus GOpMUPOBAHUA YHHBEPCATBHBIX yueOHBIX [IeHCTBUH, B XO/Ie OCBOSHHS MPUHLIMIIOB
y4eGHO-HCCeI0BATENCKOH 1 MPOSKTHO! NesaTeNbHOCTEN 86INYCKHUK HAYHUMCA

« (OpPMYNHPOBATh HAYYHYIO THIOTE3Y, CTABUTD LICJb B paMKax UCCAENOBAHMUS U TPOEKTHPOBAHUA,
WICXOJISl U3 KYTBTYPHOW HOPMBI M cO00pasysch ¢ Mpe/ICTaBICHAAMU 06 obmiem Gnare;

« BOCCTAHAB/MBATH KOHTEKCTHl M IYTH Pa3sBUTHsA TOTO WJIM WHOrO BMA HAy4HOM JIeATeIbHOCTH,
ompeiesisisi MECTO CBOETO MCCIEAOBAHHSA WM POCKTA B 001meM KyJIbTYpHOM MPOCTPaHCTBE;

« OTCNEXUBaTh ¥ MPUHMMATH BO BHMMAHWE TPEHBl M TCHACHLMH pasBUTHA pas/IUYHBIX BHIOB
NesTeNLHOCTH, B TOM YHC/e HAy4HBIX, yYHTHIBATh X TIPU MOCTAHOBKE cODCTBEHHBIX LIETIEH;

* OUEHMBATb PECYpCHl, B TOM HYMCJE W HEMATepHasibHBIC, TAKHE, KaK BPEMi, HeoOXogumele A1
NOCTU/KEHMs TTOCTABJICHHON LEH;

e  HAaxoQWTh pAa3NW4HblE HWCTOYHWKM  MarepuaipHBIX M HeMaTepualibHEIX ~ PECypcoB,
MPENOCTABIMIOMMX CPEACTBA JUIA  TPOBEICHHMA WCCNeNoBaHMI W peanu3alMd TPOEKTOB B
pa3NMYHBIX 061acTAX ACATENLHOCTH HeOBeKa;

* BCTYNaTh B KOMMYHHMKALMIO C JEPXKATE/ISIMU PasJIMUHBIX THIOB pecypeos, TOYHO U OOBEKTHBHO
Mpe3eHTysl CBOM TPOEKT WIIH BO3MOXHBIC pPe3y/bTaThl HCCNENOBaHMs, C LENBIO O0ECTIeueHuUs
IPOLYKTUBHOTO B3aHMOBBIFOJHOTO COTPYAHHIECTBA;
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. CAMOCTOSTENLHO ¥ COBMECTHO C APYrMMH aBTOpami pa3pabarbiBaTh CHCTEMY MapamMeTpoB H
KpUTepHeB OLEeHKH 3bQEKTHBHOCTH U TMPOAYKTHBHOCTH peaiusallii MPOeKTa Wil HCCTen0BaHUs
Ha Ka)KJI0M STale pean3alliy | 110 3aBepIIeHUH paboTsl;

« aJeKBATHO OLCHMBATh PHMCKM pEalu3alldi [pOEKTa W MPOBEACHUS MCCICNOBAHMA 1
MpeTyCMaTpPUBaTh ITyTH MMHUMU3ALMHK 3THX PHCKOB;

« aIeKBATHO OLECHMBATH IOCIEACTBMS pEalM3aldh CBOEro MpoeKTa (M3MEHEHHs, KOTOPBIE OH
[IOBJIEUET B XKHM3HHM JPYTHX JIFONEH, COOOLIECTB);

¢ aleKBaTHO OLIEHHBATH JallbHElINee pa3sBUTHE CBOEr0 MPOEKTa WJIM HCCICNOBaHUA, BHACTH
BO3MOIKHBIE BADUAHTEI TPUMEHEHHSA Pe3yJIbTaTOB.

COJIEPXXAHUE KYPCA

DOU3NKA ¥ eCTeCTBEHHO-HAYYHbIH METO/l NO3HAHHS MPHPO/BI

®usnka — (yHIaMeHTaIbHas Hayka O npupoje. HaydHslii METOX MO3HAHHA MUDA. B3aumocBs3b
Mexay OGHM3MKOM M JPYTMMM €CTECTBEHHBIMM HayKamu. MeTosl HAaydHOrO MCClIEIOBaHUsA
dusrueckux seHni. [TorpemHOCTH U3MEpeHUH dusrueckux BenuurH. MoznenupoBaHne SBNICHUHI
¥ TPOLIECCOB MPHUPOABI. 3aKOHOMEPHOCTE U ciy4aitHOCTh. I paHHIBl NPUMEHHUMOCTH (bu3UUECKOTO
3akoHa. DUMYECKHE TEOPHH M MPUHIMN COOTBETCTBUA. POsb M MECTO (H3MKM B dbopMUpOBaHUH
COBPEMEHHO! Hay4yHOW KapTHHbl Mupa, B MPAKTHYECKOH ICATE/NBHOCTH moae#. Pusuka H
KyJabTypa.

Mexanuka

IpenMeT W 3ajady KIACCHYecKoH MeXaHWKH. KyHemaTHYecKue XapaKTepUCTHKM JBHHKCHHA.
Mozenu Teil W fABWKeHMH. JIBwkeHue TOYKM H Tena. [IpsMonMHEHHOE MABIKCHHE TOHKH.
Koopaunatel. Cucrema orcueta. Cpeansisi CKOPOCTB MPH HEPABHOMEPHOM ABKKEHHH. MrHoBeHHas
ckopocTs. Ornucanue JBIKEHWS Ha TUIOCKOCTH. VYCKOpEHWE. CKopocTs TpM JBWKEHHH C
[MOCTOSIHHBIM YCKOpEHHEM. 3aBHCHMOCTh KOODAMHAT M paluyCa-BeKTopa OT BpEMEHHM MpH
JIBVWKEHHHM C MOCTOSHHBIM yckopeHueM. CBoGoaHoe najenue. [[BIKEHHE Tena, OpolieHHOro Moj
YoM K TOpM30HTY. PaBHOMEpHOe MABHXEHHE TOYKH M0 OKPYHOCTH. Vrinosasi CKOpPOCTb.
OTHOCHTENBHOCTE ABWXKeHHUs. [IpeobpasoBanusa [anuies. OCHOBHOE YTBEDIKICHHE MEXaHHKH.
BaaumoneiicTaue Ten. IIpuHuun cyneprosunmu cuil. Ilepsriii 3aKoH HeroTona. MHepumanbHEIe
cucTemsr oTcuera. Crna. CBS3b MEXKLY CHIOH M yckopenueM. Bropoii sakon Hetorona. Macca.
Tperuii 3akoH Hetotona. OCHOBHBIE 33a7add MEXaHUKH. CocTosiHME CHCTEMBI TEJl B MEXaHHKE.
[IpUHLMN OTHOCHTENBHOCTH B MexaHuke. Cuila BCEMHPHOTO TATOTCHHA. 3aKOH BCEMMPHOIO
TSroTeHus. PaBeHCTBO WHEPTHOM ¥ TpaBMTALMOHHON Macc. JIBKEHHWE HEOECHBIX Tel W HX
MCKYCCTBEHHBIX CITyTHMKOB. IlepBas KOCMHYECKass CKOPOCTE. Jedopmauys U Cujia yNpyrocTH.
3akon I'yka. Bec Tena. HeBecoMOCTh U NEPETPY3KH. Cuna tpeHus. [Ipuposa ¥ BHIEI CUJT TPCHHUA.
Cuna COMpOTHBIEHHS MPH NBIKSHWM TeN B BA3KOH cpene. HewHepLuanbHBIe CHCTEMbI OTCHCTa,
JBYKYIMECS TIPAMOJIMHEHHO C TOCTOSHHEIM YCKOpeHWeM. Bpamarompmecs CHCTEMBI OTCHETa.
Llentpobexnas cuna. WMIynbc MarepuanbHOH TOHYKM M CHCTEMBI Tl 3aKOH WM3MEHEHHus H
COXpaHeHWs MMMylsca. PeakTuBHas cuia. YpaBHeHHe Melmepekoro. PeakTUBHBIA JBUraTeib.
Vemexyu B OCBOGHHM KOCMHMYECKOro mpocTpaHcTsa. Pabora cuiel. Mompocts. Kunerndeckas
sHeprus. IloTeHuuanbHas >Heprusi. MexaHWuecKas SHEprus MaTepHalbHOH TOYKH U CHUCTEMEL.
3aKOH M3MEHEHWss W COXpaHeHus OSHeprud B MexaHuke. CTONKHOBEHME YNPYrvX IHapoB.
VMeHbBIICHHE MeXaHHUecKOl SHEpPruy MOJ JeHCTBHeM cun TpeHus. AGCONIOTHO TBEPAOE TENO M
BUIBI ero aBikeHus. IleHTp macc TBepaoro Tejia. TeopeMa O ABMXEHMH LICHTpa Macc. OcHoBHOE
ypaBHeHWE IMHAMUKM BpAlIATE/BHOrO JBIKEHHA TBEPAOro Tela. 3aKOH COXpaHEHHs MOMEHTa
WMMy/Ibca. YCIOBMS paBHOBECHs TBEpAOro Tena. MOMEHT CHIIBI. Llentp TsxecTd. Bumsl
paBHOBecus. Buael Jedopmaumi  TBEPABIX TelL MexaHuuyecKHe CBOWCTBA TBEPABIX TeJL.
[1aCcTUYHOCTD ¥ XPYNKOCTh. JlaBleHke B KMKOCTSX M rasax. 3aKkoH IMackans. 3akoH ApxuMmena.
I'upponvaamuka. JJaMUHapHOE W TypOYJIeHTHOE TEHEHH. Vpasuenue bepuynu. [logpemuas cuna
Kpsna camonera. Knaccuukauus xonebaHui. YpaBHeHHE NBWKEHHs Py3a, MOJABELICHHOrO Ha
Mpy)KuHe. YpaBHEHHE [BIKEHHMs MAaTeMaTHueCKOro MasTHHKA. [apMoHWYECKHE KOJeOaHus.
Teproa M 4acTOTa rapMOHMYeCKHX KoneGanui. Pasa xonebanuit. OnpeeneHue aMILUTATYAbl H
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HayanbHOM (hassl W3 HayalbHBIX yciaoBuil. CKOpOCTh M YCKOPEHME IIpH TapMOHMHYECKMX
xoneGanusx. IlpeBpalleHus SHEpruW. 3aTyxaromue kKonebanus. BBIHYXIeHHbIE KoJieOaHus.
Pesonanc. CroxeHue rapMoHuMdeckux Kosebanuit. CriekTp KoJeOaHHHA. AsrokonebaHus.
BonHoBble sBieHus. Ilonepeunbie BoiHbl. JmuHa BosHBL. CKOpOCTh PacmpOCTPaHCHMs BOJHEL.
TIpomonbHble BOJHEL YpaBHeHHe Oeryiueil BOJHBI. Ctosuve BOJHBI KaK CBOOOAHBIE KoneOaHus
Ten. Bonusl B cpede. 3Bykosble BOJHEL CKOpoCTh 3ByKa. MysbIKaibHBIC 3BYKH M IIYMBI.
'poMKOCTs M BbicOTa 3ByKa. TemOp. JlnanasoHbl 3BYKOBBIX HacTOT. AKycTUYECKMI pE30HaHC.
Wsnyuenue 3ByKa. YIbTpassyk  MHOpasByK. FHTepepeHtys BOJH. [Mpunuun [ofirenca. 3akoH
oTpakenus BoH. [Ipenomnenue BoaH. Jinppakuys BOJH.

MouiekyasipHasi GH3HKA H TEepMOAHHAMHKA

®usnka ¥ Mexanuka. Ternossie sBnenus. KpaTkuii ouepk pasBUTHs NPeACTaBICHHH O NPUPOAC
TEIUIOBLIX  SBJeHWH. TepMOAMHAMHMKA M  MOJIEKYIIPHO-KHHETHYECKas TEOPHA. OcHOBHBIE
MoNoKeHUs MonekynspHo-kuHeTudeckor Teopud (MKT). DkcrepumenTaibHbIe N0Ka3aTe/beTEa
MKT. Macca wmonekyr Mons. IlocrosiHuas ABorajapo. bBpoyHOBCKOE ABHKEHHE. Cunsl
p3aumoaeiicTBHs Moneky. CTpoeHue ra3o00pasHeIX, XKUAKHX U TBEPABIX TEJL.

CocTosiHME MaKpOCKOTMYECKMX TeNl B TepMoaMHamuke. Temmeparypa. TernoBoe paBHOBECHE.
PagHOBecHble (0OpaTHMBblE) W HEPaBHOBECHBIC (HeoOpaTuMble) TNpoLecchl. ['a30BbIe 3aKOHBI.
Moyenb MaeanbHOro rasa. AGCOMOTHAS TeMIepaTypa. YPaBHEHME COCTOSHHA MACAIBHOTO rasa.
[azoBeIit TepMomeTp. [IpumeHeHne ra3oB B TEXHHKE.

CuicTeMs! ¢ GONMBIIAM YHMCIOM YaCTHIL M 3aKOHBI MEXaHMKH. VjeansHeli ras B MOJCKy/IAPHO-
KuHeThdeckol teopuu. OCHOBHOE ypaBHEHHE MOJIEKyISpHO-KMHeTHYecKol Teopun. Temmeparypa
— Mepa cpeHel KMHETHYecko# sHepruu. Pacmpenenenue MakcBenna. M3amepenue CKopocTei
MOJIEKYJ Taza. BHYTpeHHss SHeprus WeajlbHOro rasa. PaBHOBECHE MEXIY XKHIKOCTBIO W ra3oM.
HachlmeHnsie napsl. M3oTepMbl peaipHOro rasa. Kpurmdeckas Temrepatypa. KputHnueckoe
coctosiuue. Kumnenwe. CxmkeHue ras3oB. BraXHOCTB BO3AyXa. MonekynspHas KapTHHa
MOBEPXHOCTHOTO ¢/10s. [ToBEepXHOCTHAS SHEPTHA. Cuia OBEPXHOCTHOTO HaTsKeHus. CMayuBaHKE.
KanunnsipHele SiBICHUSA.

Kpucraninyeckue Tena. Kpucramivyeckas pelIeTKa. Awmopoueie Tena. JKupkne KpUCTUIBL
Iledbextsl B Kpuctamax. OOBACHCHHE MEXAHMHYECKHX CBOMCTB TBEpOBIX TEJN Ha OCHOBE
MOJIEKYIAPHO-KMHETUYECKOH TeopuH. 11naBieHue 1 OTBEpACBAHME. W3menenue obbeMa Tena Mmpu
[JIaBNEHMH W OTBepJeBaHMH. TpoiiHas Touka. TeryioBoe pacuMpeHHe TeL. TeruioBoe JTHHEHHOE
pacmyperne. TemnoBoe 00beMHOE paciunpeHue. Vyer W UCMOJIB30BaHHE TEMIOBONO pacliMpeHHs
Ten B TexHuke. Pabora B TepMoauHamMuKe. KolH4ecTBO TETLIOTEL. BuyTpeHHsist oHeprus. [lepBii
3aKOH TepMOJMHaMHKH. TEnnoeMKOCTH ra3oB MU MOCTOAHHOM 06beMe ¥ TIOCTOSIHHOM JaBJICHHH,
AnuabaTHEI npouecc. HeoOpaTuMoCTh MPOLIECCOB B NMPHUPOIE. Bropoii 3aKOH TEPMOAWHAMHUKH.
CTaTHUCTUUECKOE WMCTOJIKOBAHWE HEOOPaTUMOCTH IpPOLIECCOB B MPUPOIE. TenoBele ABUraTeNH.
MakcumansHeiit KITJI TEroBIX ABUTATENEH.

DIeKTPOAHHAMHKA

Ponb 3MEKTPOMATHUTHBIX CHJI B MPUPOAE H TEXHMKE. DNEKTpUHECKUi 3apsii U 3NCMEHTapHBIC
yacThiel. Diextpusauus Tten. 3akon Kynona. BsaumornelcTBhe HEMOABMKHBIX BNIEKTPUYECKHX
3apsf0B BHYTPU OJHOPOJHOIO JM3JIEKTpHKA. BauskoaeiicTere W [EHCTBHE Ha PACCTOSHHH.
SnexTpuyeckoe noje. HanpsykeHHOCTb 3JICKTPUYCCKOTO IO T[TpyHUMIT CYNEPTIO3MULIMK TIONCH.
JIMHAY HAMPSHKEHHOCTH SJeKTpudeckoro mons. Teopema I'aycca. [lose 3apsikKeHHON TLIOCKOCTH,
cepsl 1 wwapa. IIpOBOAHKKY B 3NEKTPOCTATHHECKOM MOJE. JIM3IEKTPUKH B JIEKTPOCTATHIECKOM
mone.  Ilonspusamusi  JAMGNEKTPHKOB.  [IOTEHIHMANBHOCTH  SJEKTPOCTATHHYECKOTO rnoJs.
[loTeHUMATbHAs SHEprus 3apsia B OJHOPOJHOM  3NCKTPUYECKOM  TOJe. [MoTeHuMan
3IeKTPOCTATMYECKOrO MONs M PasHOCTh  MOTEHIMATIOB. CBs3p MEXAY HaNpsHKCHHOCTBIO
3NIEKTPOCTATHYECKOTO TOJs W PasHOCTHIO TMOTCHLMANOB. DKBUIIOTEHIMAIBHBIE TTOBEPXHOCTH.
VisMepeHue pasHOCTH [OTEHLMANOB. OJKCTIEPUMEHTANbHOE  OTPE/C]ICHHE 3/IEMEHTApPHOTr0
3NEKTPUYECKOTO 3apsijia.
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DnexTpudeckas eMkocTb. KoHaeHcaropsl. EMKOCTE MIOCKOTO KOHACHCATOPA. PaznyyHBIE THIIEI
KkoHneHcaTopoB. COEIMHEHWUs KOHICHCATOpOB. OHEPrus —3apsDKEHHBIX —KOHICHCATOPOB "
npoBOAHUKOB. [IpyMeEHEeHN s KOHIEHCATOPOB.

Inexrpudeckuit Tok. [IoTHOCTs ToKa. CHia TOKa. DneKTpUYECKOe MoJie MPOBOJAHHMKA € TOKOM.
3akon Owma ans yuactka uenu. CoOMpOTHBICHWE MPOBOJHHUKA. 3aBHCHUMOCTD 3JIEKTPHUYECKOTr0
COMpOTHBIEHMsI OT Temneparypsl. CBepXNPOBOAUMOCTE. PaboTa ¥ MOLIHOCTB TOKAa. 3aKOH
Tlxoyns—Jlenua. Onextpuueckue uenu. IlocnenosarensHoe M MapajlielbHOC COeIUHEHHS
TPOBOJHHMKOB. Vi3MepeHye cuilsl TOKa, HATPSUKEHMS ¥ CONMPOTHBICHHS. DReKTpOJABUKYINAsd CHIIa.
[anBBAHHYECKHE SIeMEHTE. AKKyMynsTopsl. 3akoH Oma Ajisi TMONHOH LETH. 3akon Oma ans
yuacTka uenu, cogepxamero 3JC. Pabora W MOIIHOCTh TOKA Ha yHacTKe Lenu, coJepxallem
DJIC. PacyeT CNOXHBIX DICKTPUYECKUX LENeH. DneKTpuyecKas MPOBOJUMOCTE Pa3JIAYHBIX
BEIIECTB. DJEKTPOHHAS NMPOBOAUMOCTD METAIJIOB. DNieKTpUYEeCKUi TOK B pacTBOpax M pacriaBax
3JIEKTPONMTOB. 3aKOH 31eKTpoNu3a. TeXHHYECKoe NPUMCHEHHE JIEKTPOIH3A. DNeKTpUYECKHiH TOK
B razax. HecaMOCTOSTENbHBIM M CAMOCTOSATENbHBIH pa3ps/sl. Pasmiunbie TUIBI CAMOCTOATEIEHOTO
paspsiia M UX TEXHHYecKoe npumeHenue. [1nasma.

DneKTpHYeckuil TOK B BaKyyMme. DJIEKTPOHHBIE JamIlbl: IHOA H TPHOL. ONeKTPOHHBIE ITYyYKH.
DIIeKTPOHHO-JIyueBast TPyOka. DneKTpUYecKud TOK B TOJYNPOBOAHMKAX. CobGcTBeHHas
TpYMecHast SNEKTPOTNPOBOAMMOCTE MOJYNPOBOJHHKOE. DeKTPOHHO-ABIPOUHBIN Tepexol (p—7-
nepexoj). [1oynpoBoIHUKOBEIA Ao, TpaH3ucTop. TepmucTopbl ¥ GOTOPE3UCTOPEI.

MarHUTHEIE B3aMMOJEHCTBHA. MaruutHoe moje TOKOB. Bekrop MarHuTHOM wuHpykuuu. IToTok
MarHUTHOW MHAYKUMH. JIMHMM MarHMTHOM MHAYKIWH. 3aKOH Buo—Capapa—1Jlamnaca. 3aKoH
Awmriepa. [IpuMeHeHns 3aKoHa AMIepa. DeKTPOU3MEPHUTENBHEIE npubopkl. JleficTBrE MArHUTHOTO
nons Ha aswkymmiics 3apsa. Cuma Jlopenua. I[lpumenenue Cuiibl Jlopenua. Lluxnuaeckuit
yckoputenb.  OTKpeITHE snexTpoMarHuTHod  uHaykuud.  Ilpasuio Jlenua.  3aKoH
3MEKTPOMATHUTHOM MHIYKIMH. BHXpeBOE 3MEKTPHHECKOE MOJE. SJIC uHAYKUMH B JBUKYIIHXCS
NpOBOAHMKAX. VIHIYKUMOHHEIE ~TOKM B  MaCCHBHBIX npoBofHuKax.  CaMOMHIYKIHS.
MHIYKTHBHOCTE, DHEPrHs MarHUTHOTO MO/ TOKA.

MaruuTHas MPOHHLIAEMOCTE — XapaKTepHCTHKa MarHWTHBIX cBoifcTB BemecTB. Tpu Kiacca
MarHWTHBIX  BemecTB. OOBsicHeHME Tapa- M JWaMarHeTusma. OcHOBHBIE ~ CBOWCTBa
deppomarneTiko. O npupoje peppomMarHeTuMa. [MpumeHeHue GeppoMarHeTUKOB. CeoboaHbie U
BBIHYY/ICHHBIE JJIEKTPHYECKUE KONEOaH!. ITpomeccsl B KoneGarTenbHOM KOHTYPE. Dopwmyna
Tomcona. TlepeMeHHbIi 31eKTpUdecKuil TOK. JlefCTBYrOIIHE 3HAUCHMA CUIIBI TOKA 1 HarnpsOKCHHUS.
PescTop B lemu mnepeMeHHoro Toka. Konjencarop B Lem NEpEMEHHOTO toka. Karymika
WHIYKTUBHOCTH B LIETH IEPEMEHHOTO TOKA. 3aKOH Owma JUIs LIery IEpEMEHHOT0 ToKa. MOmHOCTE B
[IenY MepeMEHHOro Toka. Pe3oHaHC B 3IeKTpHYecKo Lemu. JIaMnoBeil reHepaTop. I'enepaTop Ha
TpaH3ucTope. | €HEepHpOBAHHE SMEKTpUYECcKOM SHepruu. ['eHepaTop NEPEMEHHOro TOKa.
Tpanchopmatop. BempsMIeHHE NEPEMEHHOTO TOKA. Tpexdasupii Tok. CoenuHeHue 0OMOTOK
resepaTopa TpexdasHoro Toka. CoenuHenue noTpebuTeneil  3MEKTPUYECKOH — SHEPTHH.
ACHHXPOHHBIH 3JIEKTPOIBUraTe]Ib. Tpexdasusiii Tpancdopmatop. IIpou3BoACTBO 1 HCIIOIE30BAHHE
snekTpuueckoil sHeprun. [lepenada u pacnpeie/cHKE 3MEeKTpUYEcKOl dHeprun. DpeKTHBHOE
MCMOJIb30BAHUE JJIEKTPHUECKOH DHEPTHH.

DNeKTPOMarHUTHOE Moje. JNEeKTPOMArHuTHas BOINHA. UznyyeHne OSNEKTPOMArHUTHBIX BOJIH.
DHeprisi SNEKTPOMArHUTHOM BoJHBL. CBOHCTBA J/IEKTPOMArHHTHEIX BOJH. [TpUHIMIEl padHOCBS3H.
AMIIMTYaHas Momynsauus. JIeTeKTHpoBaHWe konebanuit. Ilpocreiiuuii  paguONpPHEMHUK.
PacnpocTpaHeH#e panuoBoiH. Paauosokauus. [Tousitie 0 TefeBuaeHUU. Pa3BuTHe CPEICTB CBA3H.
Teomerpuyeckas ontuka. CBETOBBIE JIYYH. 3aKOH TMpPSAMONMHEHHOrO PacrpoCTPaHEHUsS CBETa.
®ortomerpusi. Cuna ceera. OCBEIICHHOCTB. SIpkocts. @otomeTpsl. [IpuHIMI ®depma U 3aKOHBI
reomeTpudeckoil onTukd. OTpaKeHHe CBETa. [Tnockoe 3epkano. Cdepuueckoe 3epKaio.
[TocTpoeHue n306paenuii B chepUIecKoM 3epKae. VBenuueHUe 3epKana.

ITpenomnenue caeta. [10JHOE OTPAKEHUE. TIpenoMIleH}e CBETa B TUIOCKOMNApaIebHON MIACTHHKE
u TpeyrospHOW mpusme. [Ipenomnenne Ha chepuyeckoli mopepxHocTH. JInnza. doxycHOE
paccTOHUE ¥ OMTHYECKas CHJIA JIMH3BL. ®opmyna mun3bl. [locTpoeHue W300paXeHni B TOHKOH
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umze. VBeanueHue nun3sl. OCBEIIEHHOCTs M300paXeHHs, 1aBaeMoro TuH30#i. HelocTaTku nnH3.
®oroanmapar. [TpoekuyonHsi# armapat. [as. Ouku. Jlyna. Muxkpockorn. 3puTenbHble TPYOEL.
Teneckomnsl.

BosHoBbIe CBOlicTBa cBeTa. CKopocTs cBera. Jlucnepeus csera. MHTepdepeHuus cBeTa. Hnuna
CBeTOBO# BoNHBL. MHTepdepenuus B ToHKMX mnenkax. Konbua HeroToHa. HexoTopble MpUMEHEHHUs
untepdepenwmu. Judpakuus csera. Teopus nudpakuyn. Judpakuua OpeHens Ha MPOCTBIX
obsextax. Judpakuus Opaynrodepa. [udpakunoHHas peleTka. Paspeinaromnas CrocoOHOCTH
MHKpOcKona W Teneckorna. IlorepeyHOCTh CBETOBBIX BOJH. [Monapusauus ceera. [lomepeyHOCTh
CBETOBBIX BOJIH M 3JICKTPOMarHUTHas TEOPUS CBETA.

Bugsl usnydenuit. Mcrounuku cseta. CrneKTpsl W CHEKTpaJIbHBIC npubopsl. BUIBl CHEKTPOB.
CnexTpansHblit ananis. MHppakpacHoe H yabTpaduoNeToBOE M3JTydeHus. PEeHTTeHOBCKHE JIyHdH.
[1Ixana 37eKTPOMArHUTHBIX U3JTy4eHHUH.

QOcHOBBI CNENUATLHOM TEOPUH OTHOCHTEILHOCTH

3aKOHBI 3JEKTPOAMHAMUKM M TMPUHIMI OTHOCHTEJIBHOCTH. OneiTr MaiikenscoHa. IlocTynartel
TEOPHUM OTHOCUTENBHOCTH. OTHOCHTENBHOCTH OIHOBPEMEHHOCTH. [IpeoGpazosanus JlopeHia.
OTHOCHUTENBHOCTh paccTosiHUi. OTHOCUTEBHOCTD MPOMEXKYTKOB BPEMEHH. PensiTuBUCTCKUM 3aKOH
COJKEHHsSI CKOpOCTeH. PENSTHBUCTCKAs NMHAMMKA. 3aBHCHMOCTB ~MAacChl OT  CKOPOCTH.
CurxpohazoTpoH. CBsi3b MEKILY MACCON ¥ SHEPTHEH.

KBanToBasi pusHKa.

Du3uKa aToOMa H ATOMHOIO0 siApa

[IpeaMer M 3aji@4¥ KBAaHTOBOH (U3MKK. 3apOXNIEHHE KBAHTOBOM TeopuH. TemsoBoe U3ITy4EHHE.
Pacripe/ieNieHHe SHEPriy B CHEKTpe abCOJOTHO HYEpHOro Tena. [unore3a [lnaHka O KBaHTax.
®orosddexr. Teopus dorospdexra. Dortonsl. I[Ipumenenne doroaddexra. Omurrer II. H.
Jle6enera u C. U. BaBusopa. Jlasienue cBera. XUMUYECKOE NEHCTBHE CBETA. ®@otorpadus. 3anuce
¥ BOCIPOM3BEJICHNE 3BYKa B KHHO.

CriekTpanbHbie  3akOHOMepHOCTH. CTpoeHHe aroma. Mopens Tomcona. Omeitel Pesepdopaa.
[lnaHerapHas wmojens artoma. [loctynarhl Bopa. Mogens aroma BOJAOpOAa TIO Bopy.
JKCIIEPUMEHTAJIBHOE JI0KA3aTENBCTBO CYIICCTBOBAHMUS CTAaLMOHAPHBIX cocrosiHuii. TpyaHOCTH
Teopun Bopa. KBantoBas MmexaHuka. ['mmoresa ne Bpoiinis O BONHOBBIX CBOWCTBaxX YacTHL.
KoprycKyasipHO-BOJHOBON Jyalu3M. Nudpakuus 31eKTpoHoB. COOTHOIIEHNE HeoTpeaeIeHHOCTEH
[eiizenGepra. Bonub! BeposTHOCTH. MHTephepeHIus BEPOSATHOCTEH. MHOr02/IeKTPOHHBIE aTOMBIL.
KBaHTOBBEIE HCTOYHHKH CBETA — J1a3€pEl.

ATOMHOE PO ¥ 3EMEHTapHbIE YaCTUIEL. MeToaBl HAOMOACHHs U PErHCTPALK SEMEHTApHbIX
gacTull, OTKpBITHE €CTECTBEHHOW PpaJHOaKTUBHOCTH. Anpba-, Gera- M ramma-usJIyueHHe.
PafuMoaKTUBHbIE NIPEBPAIeHHs. 3aKOH PaHoaKTHBHOTO pacraa. [Tepuoa nonypacnana. Hzoromnsl.
[IpaBuno cwmemeH#s. MCKycCTBEHHOE TPEBPALICHAS ATOMHBIX ALEP. OTKpeITHE HEHTpOHA.
CrpoeHue aTOMHOTO sjpa. SlaepHele CHIIBL DHeprus CBA3M aTOMHEIX fnep. MckyccTBeHHas
paJMOaKTHBHOCTE. SInepHbie peakuun. JlencHue suep ypaHa. LlenHsle siaepHbie peakiyy. SAnepHsii
peaktop. TepmosinepHbie peakuyy. [IpumeHenne szepHoii sHepruu. IlomyyeHue pajHOaKTUBHBIX
W30TOIIOB M MX MprMeHeHue. Broornyeckoe 1eHCTBHE paiiOaKTHBHEIX H3Ty4ECHHH.

Tpu sTana B pa3sBUTHM (U3UKK SJIEMEHTAPHBIX HaCTHII. OTKpBITHE TIO3UTPOHA. AHTHYACTHLBI.
Pacrian HeiitpoHa. OTKpbITHE HEHTpuHO. [IpOMEXYTOYHBIC GO30HBI — TEPEHOCUHMKH CIabbIX
pzauMoeiicTBuii. CKONBKO CyLIECTBYET 3JeMEHTapHeIX vacThil. Ksapku. BaaumopeicTare
KBapKOB. | IOOHBI.

Crpoenne Beenennoi

[IpMMEHHUMOCTD 3aKOHOB (U3MKK 1St OOBACHEHUS NPUPOLBI KOCMUHYECKHX o0wvekToB. ConHeyHas
CHOTEMA KAaK KOMIUIEKC Tejl, MMEIoIIUX obimee npoucxoxaenue. Oduue XapakTepUCTHKH TUIaHET.
[Tnaders: 3emuOM rpynnbl. Jlanexue mianersl. COMHIE M 3BE3NBIL Knaccudukauus 3Be€3[.
Spomoima ConHua 1 3Be3f. CTpoeHHe M 3BOMIOLMA BceesneHHOH. TemHass maTepus W TeMHasd
sHeprus. Enunas gusnyeckas kapTuna Mupa. QU3nKa W HAYYHO-TEXHUHECKAs peBOTIOLMA.
JlaGopaTopHBIii NPAKTHKYM

1. Usmepenne ycKopeH#s CBOOOIHOTO MafieH!s € TIOMOIIBIO MATEMaTHHECKOro MasTHUKa

15



2. Uzyyenue BTOpOro 3akoHa HproToHa

3.1 Hccnenosanue MOJENH ABMKEHHs Tesia, OpOLIEHHOr0 roOpH30HTAIBHO

3.2 HcenenoBanue MOIEN ABHKEHHUS Tela, OPOIIEHHOrO MO yriloM K rOPHU30HTY

4. VIayueHue 3aKOHa COXPAHEHUs MMITYJIBCA [PH COyAApeHUH CTANBHBIX apoB

5. VI3yueHue 3aKOHa COXPAHEHHs MEXaHHYECKOH SHEpriu

6. Viamepenne KITJ{ aneKTpoABHTaTe IS PU NIOLHATHH IPy3a

7. U3yuenue aBTOKONEOaHNH

8. VizyueHue MornepeyHbIX BOJIH B CTPYHE C 3aKPEMICHHBIMM KOHLAMH

9. U3yueHue CBOHCTB 3BYKOBBIX BOJIH

10. OnpITHas MpOBEpKa ra30BBIX 3aKOHOB
11. UsydeHne pacmpeiieieHus MONEKy] WACAIbHOro rasa o CKOpOCTSIM (KOMIIBIOTEPHOE
MOJIETMPOBAHUE)

12. ViayueHue uaeanbHo TerioBoi ManHer KapHo (KOMITBIOTEPHOE MOJIENMPOBAHHE)

13. V3yuenue TEMJI0BOr0 B3aUMOAEHCTBHS (KOMIBIOTEPHOE MO/IEIUPOBAHHUE)

14. Usmepenuie Momyns FOHra pe3suHsl

15. ViamMepeHve yaenbHOro CONPOTHBIICHHUS MPOBOAHKKA

16. Uameperue DJIC ¥ BHYTPEHHETO CONPOTHBIIEHUS HCTOUHHMKA TOKA

17. UzyueHue poLecca MPOXOXKIEH!S JIIEKTPHIECKOro Toka B pacTBopax 5JIEKTPOJIUTOB

18. MzyueHue 3aKOHa TPEIOMIICHHs CBETA

19. U3mepeHnne GOKYCHOTO pacCTOSHHS paccerBaroLIEH TUH3EL

20. C6opka ONTUYECKHX CUCTEM

21. Uccnenosanue uHTepdepeHIINH CBETA

22. Uccneposanue audpakiuuy cBeTa

23. OmnpesiesieHye ATMHEI CBETOBOH BOJIHBI NMPH MOMOIIH IU(hpPaKIMOHHOM peIIeTKH

BUJIbI JEATEJIBHOCTH OBYYAIOIIIUXCSI HA YPOKE
Bo Bpems YPOKOB YYEHHKH MONYHaloT Kak TCOpPETHHIECKHE 3HAHWS, TAK W NPaKTHYECKHE
HABBIKM MCIIO/IB30BAHHS KOMIIbIOTepa. [Ipy n3ydeHuu MHQOPMATHKH MCTIONB3YIOTCS CNCIYIONINC
BUBI J€SATECIBHOCTH:
¢ crymadue o6BACHEHMH yduTeNs, B XOJ¢ KOTOPBIX ydallMecs MOmyHaroT TEOPETHYECKHUE
3HAHWs, BEAYT KOHCIIEKTEI;
¢ ClylIaHWe W aHAJIU3 BBICTYTUICHHH CBOMX TOBapULIEH;
¢ camocTosiTeNbHAs paboTa ¢ y4eOHHKOM, 3JIEKTPOHHBIMH 06pa30BaTEIBHBIMU peCypcaMu
(30P), pa3ni4HBEIMK HCTOYHHKAMH uHopMaLuK;
e MOMCK WHGOPMALMM B  JJIEKTPOHHBIX ~ CMpPABOYHBIX  M3JAHMAX: SNIEKTPOHHOH
SHIMKJIOTIEMH, CI0BapsX, B ceTH MIHTEpHET, 3JIeKTPOHHBIX faszax u OaHKax JaHHBIX;
¢ oT6Op M CpaBHEHWE MaTepuana M3 HECKOJNbKAX HCTOYHWKOB (oGpa3oBaTenbHEIN pecype
cetu UnTepHeT, DOP, TekeT y4eOHNKa, TEKCT HAYYHO-TIO MyJISPHO# JIATEPATYPBI);
camMocTosTebHas paboTa, Ha KOTOPO#H 3aKpeIUIsIOTCS! MOTydCHHBIC SHAHMN,
BBINOJIHEHKE paboT MPaKTUKyMa;
MPOCMOTP yueOHBIX GUITEMOB;
aHanu3 rpabuKoB, TaOIHL, CXEM;
peleHre TeKCTOBBIX KOJIMYECTBEHHBIX 3a/1a';
pabora ¢ pa3IaToOYHBIM MaTepUaloM;
MporpaMMUpPOBaHKE;
W3yueHHE YCTPONCTBA KOMIIBIOTEPA MO MOAEIAM H CXEMaM;
MoaenupoBaHKe;
WHAMBUAYanbHas paboTa;
pabota B napax;
paboTa B MaJIbIX rpymnmnax;
rpynosas paboTa HaJl MPOEKTaMH;
[TOJIFOTOBKA M TPEJICTaBIeHye MyOIMIHOrO BRICTYTIICHHA B BUJIC npe3eHTaLUH;
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¢ 3ayéTHbIe pabOTHI, HA KOTOPBIX MPOBEPAIOTCA 3HAHHA yHalINXCA:
— 3auérHas pabora MOXeT OBITh NMMUCBMEHHOM WM YCTHOW — i TPOBEPKH
TEOpPETUYECKHX 3HAHUH;
— MpPaKTUYECKO! 33 KOMIMBIOTEPOM — UL TIPOBEPKH YMEHMI ¥ HaBBIKOB;
— BBICTYIICHHE C MPE3CHTALMEeH Nepell yUCHUKaMH,

— pedepar.

OPTAHM3AITMSA TIPOEKTHOM AESTEJBHOCTH
[IpoekTHas METOAMKA sBAAETCH IPHEKTUBHOH WHHOBAIIMOHHON TEXHOJOTHeH, KoTopas
3HAYMTENBHO TOBHILAET YPOBEHb KOMIBIOTEPHOH TPaMOTHOCTH, BHYTPEHHIOIO MOTHBALMIO
yualMXcs, yPOBEHb CAMOCTOSTENBHOCTH UIKOMBHHKOB, WX TOJCPAHTHOCTE, 2 Takxke obee
MHTENEKTYATbHOE PA3BUTHE, OOYKIaeT K TBOPYECKOH aKTHBHOCTH.

Hanuuue coBpeMEHHON KOMIBIOTEPHON TEXHMKH, MOJKIIOUCHUE K WHTepHeTy pacilupsieT
BO3MOJKHOCTH ¥ [elaeT MPUMEHEHHE METOIa IIPOEKTOB ropasaio WHTEPECHEE 1 MPOLIE. Hcnone3ys
KOMIIBIOTEp, YUEHHK MOXeT paboTaTh Hal MPOEKTOM B AOMAIIHMX yCJIOBMAX, 2 HutepHet
TMO3BOJIAET YYaCTBOBATh U B ITI00AJIBHEIX MPOEKTaX.

TIpuMepHbIe TeMbl IPOSKTHOH H Hecaen0BaTebeKoii JesTeasHocrn 10-11 knace
10 xnacc:

o VccieloBaHye 3aBMCHMOCTH JaJIBHOCTH TONETa BOJSHOM CTPYH OT yria Hak/oHa
Tpy6KH, U3 KOTOPO# MO/ HAaMOPOM BBIXOIHMT BOJA

° MccnenoBaHue 3aBUCHMMOCTH YIPYrOCTH TPYXKHH OT HX JUIMHBI M TOJIUMHBL
POBOJIOKH, U3 KOTOPOH OHU U3rOTOBJICHEI

° Onpenenelne KO3(QUUMEHTOB TPEHMA IOKOS W CKONBKEHHA AJIA pasIu4YHBIX
MOBEPXHOCTEH

° K.D. lnonxoeckuii. Mmen L{1onKOBCKOro ¥ MX peaibHOE BOMIOMICHHE

° Co3paHue MOJIENH JIOAKH, ABMKYLIEHCS 32 CHET peaKTHUBHOH CHIIEI

° HceneoBanue YCIOBUH paBHOBECHS TIABAKOIICTO TEJIa

° HccrenosaHue 3aBUCMMOCTH CHITBI ApXHMe/ia OT TUIOTHOCTH KUAKOCTH

° DKCIepUMEHTATBHOE NIOATBEPHKACHUE ra30BbIX 3aKOHOB

° MojenvpoBaHie H HM3rOTOBJCHHE Ta30BOr0 TEPMOMETPA, OCHOBaHHOIO Ha
1306apHOM MIJIH H30XOPHOM TIpOIIEcce

° TTpoeKTUpOBaHHE ¥ MOZEIMPOBAHHUE TETIOBOIO ABMIaTe/d

° M3roToBeHne [IMHAPUYECKOTO KOHJIeHcaTopa. Kcenenosanye 3aBUCUMOCTH €ro

3MEKTPOEMKOCTH OT T€OMETPUYECKHMX NapaMeTpoB M OT HaIMHMA JIMDJIEKTPUKA MEXIY
nnactunamu. OnpeieneHre dIeKTPOEMKOCTH KOHICHCATOPa M0 3aBUCUMOCTH )

° DKcriepUMEHTalbHas IPoBepKa 3akoHa Oma s MOJHOM LeNU

® Co3zpmaHue axcnepumeHTaanoﬁ YCTAHOBKH Ul MCCIIEI0BAHMS TEILIOBBIX nelicTBUH
TOKa

@ O60cHOBaHME O0OIIEro 3aKoHa COXPaHEHHMs JHEpruM Ha OCHOBC WCCIIeI0BaHuUM
TErIOBBIX JeHCTBHI TOKA

° DKCMEPUMEHTATBHOE UCCIIEI0BAHUE CBOMCTB MOJYNPOBOJHHKOBOIO MO

® MoaenupoBaHue YCTAHOBKM Ui TIOKPBITHS METalTH4CCKuX U3eNuit pa3zNuyHOM
dopmbl cnoem Apyroro MeTaia

11 xnacce:

o Vcere10BaHre MarHUTHBIX CBOMCTB TeJl, M3TOTOBJICHHEIX M3 PasHBEIX MaTepHalioB

o U3roToB/leHHe KATYIIKM HMHIYKTHBHOCTH M OKCIICPHMEHTaNbHOE HCCICN0BAHNE
32aBMCUMOCTH MHIYKIMOHHOTO TOKA B HEel OT pasiM9HBIX (axTopoB

o Mo/enHpOBaHKe FTHAPO- WK TEIIOBOH 3JIEKTPOCTAHLIMH. Pacuér e€ KITJI
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° DKCMEPUMEHTANIBHOE ~ ONpefiesieHne  a0COMOTHOrO  MOKasaTells  Mpe/IoMICHHS
pa3IMYHBIX MPO3PAYHBIX CPel.

o DKCTIEPHMEHTANIBHOE  ONPENEIEHHEe OTHOCHTEIHOTO TOKa3aTelld  MpeloMIICHHA
CBETa Ha IpaHMlIe pa3jiena ABYX Cpell

o Cosjiadue  SKCTIEDUMEHTAJIBHOM ~ YCTAHOBKM Ul WCCICNOBAHHMA  ABICHUA
uHTep(EpeHIMr CBETA

° [IpoeKTHpOBaHWE YCTAHOBKW, OCHOBaHHOW Ha dorosddexre, obecrneurBatolIeH
6e30MacHOCTh YeJOBEKa py paboTe Ha MOIIHOM pecce.

° CpaBHeHMe WIEH KIACCHYECKOH W KBaHTOBOH (uskky B OOBACHEHMHM CTPOCHUA
atoma. JleTepMHHU3M U BEPOSTHOCTE.

» Co3Besais 3MMHero HeGa: UCTOpHsA UX POMCXOXKAEHHUS, MU(OIIOTHs, n300paKeHus
B JPEBHUX aTjacax.

° Dkereauuus ~ Ha  Mape  (Tpaektopus — Moji€ra,  MPOAODKMTEILHOCTD,
’u3HeobecneyeHHe KOCMOHABTOB)

e ConHeyHas aKTHBHOCTH U €& BInsHue Ha Grochepy

° Ouenka nHGOPMALIMOHHOM EMKOCTH KOMIAKT-IHCKa (CD)

BOCIIMTBHIBAIOIIUAN 1 PA3BUBAIOIINNA NOTEHIIUAJI
YYEBHOT'O ITPEJIMETA
BocruTaHuie SBISeTcs OAHOM W3 BaKHEHIIMX COCTaBIITIOMMX 00pasoBaTENbHOTO MPOLECca

Hapsay ¢ OOy4eHHEM. BoCHUTHIBAIOMKMI MOTEHLMAl ypOKa HE3aBHCHMO OT €ro MpeAMETHOro
CONep)KaHWsi O4YEHb BHICOK, MOTOMY HrO TINaBHOC B BOCTIMTAHWM Ha YpPOKE - O3TO CHCTEMaA
nenarorvyeckux — BiausiHud.  OHa  NpeACTaBiACT cobol B3aUMHYIO  LI€JICHANpaBJICHHYIO
NeSTeNbHOCTh, B PE3yJbTATE KOTOPBIX JIMYHOCTH YYaCTHMKOB H3MCHAIOTCH: BBIpabaTHIBAOTCSA
JKU3HEHHAs CTpaTerds M COOTBETCTBYIOLIWE YEPTBI XapaKTepd, npuobpeTaroTcs MPUBBIYKH
rnoBeeHus. BoCnUTaHUE Ha YPOKE MPOMCXOAUT Onaroiaps KOMIUICKCHBIM BO3JIECHCTBHAM: CTHIIIO
oOpa3oBaTeNLHOTO obueHnus; KyNbTYype yIpaBJieHus o6pa3oBaTebHON
JIeATebHOCTHIO; NUIAKTHYECKOH CTPYKTYPE ypOKa; HCITO/IB3YEMBIX METOAMYECKHMX MPHEMOB.
OrpomHas pojib B BOCIWTaHHH H dopMHUpOBAaHUM HENOBEKa MPUHAIIENKUT dusuke - Hayke 06
okpyxaromem mupe. UToObl HAATH MyTH PEIICHHA npo6ieM, Hy*HO XOpOIIO MPEACTaBJIATh, KaK
YCTPOGH HAll MHp, 3HaTh OCHOBHBIC dyHnameHTansHble (U3MYECKHE 3aKOHBI, YMETh HX
aHaJM3UpOBaTh, WHTEPNPETUPOBATh, NMPUMEHATD, YMETh MPOTHO3MPOBATE Pa3BUTHE CUTyallMH H
HaxoouTh MyTH peiieHus. @opmyna ypoka (GU3NKKH - BOCXOXKIEHHE OT KOHKPETHBIX ¢bakToB K
SBJIEHUSM, OT fABJEHHMH - K JKM3HEHHBIM 3aKOHOMEPHOCTAM. [IpeameTsl €CTECTBEHHOHAYYHOIO
LMKIa ydacTBYOT B (OpMHUPOBaHWM MHPOBO33PCHUA obyyaromuxcs, JFOOBA K MPUPOLE,
GepesKHOMY OTHOIIEHMIO K HEW, y4aT palHOHabHOMY WCIOJIb30BaHUIO MPUPOAHBIX GOrarcrs,
[TOMOTAIOT CIOKUThCS OTPENENEHHOM CHCTeMe LEHHOCTEH. Bce stu crienudugeckyie 4epThl GU3NKH
TECHO TNeperieTaloTes APYr ¢ APYroM, KOTOpEIE eie fosee SPKO MOAYEPKUBAIOT BOCIIUTATE/BHBIC
BO3MOJKHOCTH npeaMeTa. Jna peanu3saluu BOCIUTATENBHOM QYHKLMM NPEAMETa, 04€Hb BAXKHO, UTO
JNIErKO yCTaHaBJIUBAOTCS MEXITPEAMETHBIC CBA3H busuky ¢ Guonornen, Bajie0Jorueil, SKoJIorueH,
XUMHUEH, MaTEMaTHKOM.

B ¢usuke, Kpome OOBIYHBIX CJIOB, HCTIONB3YIOT crielUalibHBIe CIOBa, WIIM TEPMHMHBL,
o0603Havaromye (Gu3MUecKue MoHATUA. HEKoTOphle M3 TaKux CJOoB MOCTENEHHO BONUIM B HAlly
pasroBopHyio peub. Hampumep, Takue, Kak «3JIeKTpHYECTBO, «IHEprusi», «cuna» u ap. Pazsutne
coBaps 00y4aeMEIX NOHMMAETCs KaK MPOLECC KOMMYECTBEHHOTO HaKOILIEHHS CJIOB, OCBOEHHA MX
COLMANBHO 3aKPETUIEHHBIX 3HaueHHH ¥ (GopMMpOBaHHE yMCHHA HCTIONB30BaTh B KOHKPETHBIX
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ycnoBusx obuieHus. M3ydeHwe TEPMHMHOB pAa3BUBACT MEILIICHHE, MHTEILICKT, CrocoOCTBYET
aKTUBHO# MO3HABATENBHOM AESATENEHOCTH 00yJatOMUXCA.

HpascmeenHo-nampuomuyeckoe 60CRUMAaHue — obummpHas 0671acT, obbeauHstomas B cede
OrPOMHOE KOJIMYECTBO Ka4yeCcTB - CTEP)KEHb JIMYHOCTHOTO CTAHOBIICHWA, 2 HPaBCTBEHHOCTh —
ornpeiensioliee CBOMCTBO IMYHOCTH. HpaBCTBEHHBIH - MPEANONAracT He TOJIBKO BUACTD, NIOHUMATB,
YYBCTBOBaTh KPAacoTy HayKH, HO H TOHWUMATH HEOOXOJAMMOCTE PasyMHOI0 HCTIOJIb30BAHMS
JOCTVDKEHHMI HAayKM M TEXHOJOTMH JUIs [JalbHEHIIEro pasBUTHA HEJIOBEYECKOro obmecTBa H
oXpaHsl OKpyXKaromreil cpenbl. @H3KKa MOKa3bIBACT TyMaHHUCTHHECKYIO CYIIHOCTh HAYYHBIX
3HaHMM, MOYEPKHBAET MX HPABCTBEHHYIO LEHHOCTB, (DOPMHUDYET TBOpHECKHE CIIOCOOHOCTH
0GY4aIOIKMXCS, MX MHPOBO33DEHHE, CIOCOOCTBYET BOCTUTAHHIO BBICOKOHPABCTBEHHOM JIMYHOCTH.
®opMupoBaTh y OOY4alOMMXCs YyBCTBA TMATPHOTH3MA MOXHO, O3HAKOMMB obyuaromumxes €
JKH3HBIO M TBOPYECTBOM YHEHBIX; [0Ka3aB, 4YTO Yy MHOIMX POCCHIMCKHMX ~y4eHBIX ObUIM
3aMeuaTe/ibHble KayecTBa: MNpeNaHHOCTh PomuHe, CTPEMJICHHE pa3sBUTE HAyKy cBoeii Pommmel,
[OIHATH ee MpecTk Ha Gojee BBHICOKUH YPOBEHb. Kpome storo Guorpapuueckuii METOA KpOMe
TpeIMETHOTO O0y4eHHsT HECET KOJIOCCABHBIN BOCMMTATE/BHBINA MOTEHLHAN. YYalluecs BUIAT HE
TONBKO GOpbOY MaeH, HO M JIMYHOCTHBIE MPOSBJICHUA TalaHTIMBBIX yuéHpix u gesteneit. OHH
[TOHHMMAJOT, YTO 33 BCEM CO3NAHHBIM BETMKMMH JIONBMH, CTOAT COBEPLICHHO HEOpAHHAPHEIC uX
JIMYHOCTHBIE OCOOEHHOCTH, cOoOBITHS. OTpaKeHHe KOIOCCAIBHBIX YCIEXO0B Hame# CTpaHel B
o6acTy GM3MKY ¥ TEXHHKU B IIKONBHOM Kypce (U3UKK MO3BOJIICT dopmupoBath y 00ydaromm1xcs
YyBCTBO TFOPAOCTH 3a CBOIO Ponumy. 10 MOryT ObITh CpaBHEHHE YCTPOHCTBA @paHIy3CKOH H
Poccuiickoit akazeMuii HayK, COMOCTaBIEHHE OTKPBITHH MEPUOAUYECKOro 3aKoHa MeHpeneessM U
PezephopoM, OMBITE 110 HCMOJIB30BAHHIO 5JleKTpoBUraTeneil Ha TpaHcnopre SIkobu u Apyrumu
uzobpeTaTensMH, HCTMOJB30BaHHE BonbToBa cronba /s TONyYeHMs BBICOKMX HATpPSOKSHUH
[TeTpoBbIM, OGHApYKEHUE HEOOBIYHEIX CBOHCTB xuakocred Karmued, neropus paboThl TPYTIIE!
KypuaToBa HajJ CO3laHUEM COBETCKOH aTOMHOM 60MOBI, H3yUeHUE YCTPOMCTBA TMEPBEIX COBETCKHX
PeaKTMBHBIX PakeT, Bkiaja Andeposa B MCTIONB30BAHUE MOTYNPOBOAHHKOB B TEXHHMKE U T. [I.
Qusuxa - Hayka sxcnepumenmanviai. [10CKONBKY MEKIY duzukoli - HaykoH U dbusuxoit -
yueGHBIM TIPEJMETOM CYIIECTBYET TECHas CBA3B, MPOLECC ofyueHne GU3MKE 3aKIIOYACTCA B
[OC/eI0BaTebHOM (OPMHUPOBAHUH HOBBIX JUI Y4EHUKOB (PHM3UYECKHX MOHATHIT W TeopHui Ha
OCHOBE HEMHOTHMX (DYHIaMEHTalBHBEIX TOJIOKEHHH, KOTOPBIC OMHPAIOTCA Ha OMNBIT. Takue ypoku
crocobeTBYIOT (OPMHUPOBAHHMIO [03HABATENbHBIX KaHuCCTB: obyuarompecs: ydarcs (UKCHPOBATH
3aTpy/HEHHs B COOCTBEHHOH AEATeNbHOCTH; BBISBISTE MPUYMHBL STHX 3aTpyAHEHUH; ONpeaeniTh
LeTb CBOEH nanbHeiirell paboThl; BEIOMpATh BEIBOJ, (OPMYyTHpOBATh CBOC MHEHHE TIO3ULIHIO;
KOOPIMHUPOBATH CPEACTBA W CMOCOOBI JOCTHIKEHHUS MOCTABNEHHOM 1IeNU; OCYIIECTBIATE IMOUCK
HeoBXomMMOH HH(OPMALMY; y4aTesl CPaBHUBAT, AHATM3UPOBATE, ACNATh PasiIM4HBIC MO3ULIUK B
cotpyanuuecTBe. Tarke (GopMHUpyeTCs yMEHHE Ge30MacHO MOMB30BaThes ¢ 000pyHOBaHUEM H
npubopom.

[Tox sKono2uYecKuM — 60CHUmMAHUeM TIOHUMAIOT — GOpMHUpOBaHKE Yy MOJe  CO3HATENBHOTO
OTHOLICHMS K OKPYXKarOIIeH Cpejie, HalpaB/IeHHOTO Ha OXpaHy M PalHOHANLHOE HCIT0JIb30BaHKe
MPUPOIHEIX PECYPCOB.

duznueckoe ODOCHOBAHHME MMEIOT [Ba B3aMMOCBA3AHHBIX ACMEKTa npoGieMsl  «YENIOBEK H
NpUpona»: JHepreTHYeckui  (PalMOHabHOE  MCIOJB30BAHNE MPUPOAHBIX ~ PECypcoB) MU
MPUPONOOXPAHUTENBHEIH (BOCCTAHOBIIEHHE MPHUPOJHOTO paBHOBECHsT). ODTH aCIMEKTBl MOMKHO
paccMaTpHMBaTh My U3y4eHHH OOJIBIIMHCTBA BOTPOCOB (hU3MKHA.
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YUYEBHO -TEMATUYECKHA ILTAH
10 KJIACC (6 uacoB B Heaeo, 210 yacos B roa)

KoauuecTso B Tom umcie (B Tom uHcae
Ne n/n | Hazsanue TeMbl JaCcoB naGopaTOPHBIX | KOHTPOJIBHBIX
Ha TeMy pabot paboTt
IlosTopenne usydenHoro B 10 knacce 6 - 1
1 Beenenue 4 4.
Mexannka 78 4.
KuHemaTuka MaTepUalbHOH TOUKH. | -, ’ 3
OCHOBHEIE NMOHATUS KUHEMATHKU
JInHaMHKa. 3aKOoHBI MeXaHMKH
HeroToHa
22 2 2
2 Cunel B MexaHuke. HeuHepuuanbHbIE
cucremsl otcuera. Cuilbl HHEPLMH
3aKOHBI COXPaHEHUs 16 1 2
JlB1xeHue TBEPABIX ho|e 1 1
aeGopMHUPYEMBIX Tel
Cratuka 10 1 1
MouaexyasipHas pusnka. TepmoguHAMUKa 56 4.
Pa3BuTHe mpejacTaBiCHHH O IPUPOIE ’ i )
TETUIOTH
OCHOBBI MOJIEKY/ISSPHO-KMHETHYECKOH
Teopud.  Temmeparypa. — ['asoBele |, . 3 )
3aKOHBL. MoeKyNspHO-KHHETHYECKas
3 TEOPHS UJEAIBHOTO ras3a
3aKoHBl TEPMOJAHHAMUKH 18 2 1
B3auMHBIE TPEBPALIEHHSs KHIKOCTEH U 6 ) 3
razos
[ToBepXHOCTHOE HaTSDKEHHE B
KUIKOCTSIX. Teepaele Tena W ux |4 - -
TpeBpALLECHHE B IKUIKOCTH
D jieKTpoAMHAMHKA 56 4.
Pone  3NEKTPOMArHUTHBIX CHI B
4 MpUpOAE M TEXHUKE. DIEKTPUUECKHA | 1
3apsifi ¥ 3NEMEHTAPHbIC YaCTULIBL.
DneKTpocTaTHKA
[TocTOSTHHBIM 3JEKTPUUECKUH TOK 26 2 1
5 DIeKTPUUECKHN TOK B pa3IUIHBIX 10 1 1
cpenax
6 HUrorosoe nosropenne. Konrpoas 10 4.
Hroro | 210 | 15 15
11 KJIACC (6 1acoB B Heneo, 210 4acoB B roa)
KoanueeTso B Tom umcie |B Tom umciae
Ne n/m | HazBanue TeMbl 4acos Ha |1aGopaToOpHBIX | KOHTPOJBLHBIX
TeMy paboT pabor
IosTropenue wu3yvensoro B 11 6 1
KJacce
L DnekTpogHHaMuKa (npogokenue) (38 14.)
MarHuTHOE 1oJie 10 - 1
MarsuTHoe 1oJje TokKa 12 1 1
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DneKTpoMarHUTHas HHIYKUMA 10 - 1
MarsuTHBIe CBOMCTBA BELIECTBA 6 - -
Kone6anus 1 BoJHbI (42 4.)

MexaHudeckue KojedaHus 10 2 1
DnekTpuyecKkue KonedaHus. 10 - 1
[TepeMEHHEIN TOK 1
[Tpou3BOACTRO, nepeaava, |6 - 1
pacrpeie/ieHie W MCIOJB30BAHUE

3JIEKTPUYECKOH SHEPriu

MexaHW4eCKHe BOJHBIL. 3BYK 6 - 1
DeKTPOMArHUTHBIE BOJIHBI 10 1
Ontuka (36 4.)

Pa3BuTHE B3MJIAI0B HA IPUPOY cBeTa. | 22 2 1
["eomeTpHUecKasl ONTHKA

CBeTOBbIE BOJHEI 8 1 1
W3nyyeHHe W CIEKTPE 6 - -
OcHOBbBI TEOPHH OTHOCHTEILHOCTH (8 4.)

Ocnosbl CTO | 8 | - | -
KpauToBas dusuka (40 4.)

CBeTOBbBIE KBaHTHI. 10 - 1
JleiicTBUs CBETA

Atomuas dusrka. KanTosas Teopus 10 - 1
®u3uka aTOMHOIO A1pa 10 1 /|
DneMeHTapHble YaCTHLBI 10 1 -
Crpoenue Beenennoii (10 4.)

3JHAUEHME ®U3UKH JUISI OBLSICHEHHS MHPA U PA3BUTHUS IMPON3BOAUTEJIBHBIX
CH.J OBIIECTBA (2 v)

O6o6maroiee nosropenne (18 4.)

Peseps (10 4.)

HToro 210 |8 | 15
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