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1. ITacmopt nporpamMMbl y4e€OHOTO MpeAMETA

1.1 MecTo yueGHOTO IpeaMeTa B CTPYKTYPE IPOTpaMMbl TOATOTOBKHU
CHENHAINCTOB CPETHETO 3BEHA

Ob6s13aTesibHASA YaCTh BapuaTruBHas yacrp

+

VYueonsiit mpeamer 00.09 dusnka OTHOCUTCS K 00111€00pa30BaATEIPHOMY ITUKITY.

1.2 Ilenb ocBOeHUs yueOHOT0 IpeaMeTa - CPOpMUPOBATH ¥ CTYJECHTOB
muyHocTHbIe (JIP), Metanpeamernsie (MP) u npeamernsie pe3ynbTathl (I1P),
ykazanHbie Bo @I'OC cpegnero obmiero oopazoanus u @OIT COO.

Bun yuebHo# paboTh O0BEM "acoB
O0beM 00pa3oBaTENHHON HATPY3KH 213
VYueOHas Harpy3ka o0y4aronuxcs BO B3aUMOJICHCTBUU C 187
perno/iaBaTesieM:
B TOM YHCIJIE: 147
JIEKIIAH
MPAKTUUYECKUE 3aHATHUS 10
71a00paTOPHBIC 3aHATHS 30
KypcoBas paboTa (IpOeKT) -
CamocTtosiTenbHas pabota o0yyarorierocs (Bcero) 8
B TOM YHCIIE:
ITpomexxyTouHasi aTTecTalms 18

[IpomexxyTouHas aTTecTalus MPOBOJIUTCA B CIAEAYIOMUX GOpMaX:
1 cemecTp — KOHTpoOJsIbHAs paboTa

2 CEMEeCTp - IK3aMEH




2 IInanupyembie pe3yJbTaThl OCBOCHHS YYEOHOTO MpeaMETA

2.1 JInuHOCTHBIE pE3YIbTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHUS OCHOBHOW 00pa3oBaTENIbHOI MPOrpaMMbl JOCTUTAIOTCS B €IUHCTBE
y4eOHOI M BOCHMTATENILHOW JESITEIbHOCTH KOJUIEIXa U OTPakat0T TOTOBHOCTh U CHOCOOHOCTh O0YyYaromuxcs
PYKOBOJICTBOBATHCSI C(OPMHUPOBAHHOM BHYTPEHHEW MO3MIMEH JIUYHOCTH, CUCTEMOW LEHHOCTHBIX OpUEHTALUH,
NO3UTHUBHBIX BHYTPEHHUX YOE€XJE€HHM, COOTBETCTBYIOUIMX TPAJUIMOHHBIM LIEHHOCTSM POCCHICKOro 00IIEeCTBa,
paclIMpEHUE JKU3HEHHOIO OIbITAa U OINbITA ACATEIBHOCTH B IIPOLIECCE PEANM3ALMU OCHOBHBIX HaIlpaBICHUU

BOCITMTATEIbHOM JCATCIIbHOCTH, B TOM YHCJIE B HaCTH:

®opMyIMPOBKA JUYHOCTHBIX pPe3ybTAaTOB
JJIsl y4eOHOr0 mpeaMeTa B COOTBETCTBHH €

®opMyJIMPOBKA JINYHOCTHBIX Pe3yJIbTATOB AJs
yueOHoro npeamera ¢ yuerom ®OII COO

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_ICCTBa;

ProcC Coo

Kon
pe3ya JIM4HOCTHBIE pe3y/IbTaThl
bTATO

B
JIPO1 IPaXKAAHCKOI0 BOCIIMTAHNSA:
C(POPMHUPOBAHHOCTh  I'PAXIAHCKOW MO3ULMUH | CPOPMUPOBAHHOCTh rpak1aHCKON MO3ULIUU
o0yyJaroIerocs KaK AKTUBHOTO U | oOyyaromerocss Kak aKTUBHOTO M OTBETCTBEHHOTO

YJIeHa POCCHICKOT0 OOIIECTRA;

OCO3HAHUEC CBOMX KOHCTUTYHHWOHHBLIX IIpaB H

0011e00pa3oBaTeIbHON OpraHU3AIMH U ACTCKO-
IOHOIIECKNX OpTaHM3aIsiIX;

00s13aHHOCTEH, YBaKEHUE 3aKOHA u

IIPABOIIOPSIJIKA,

NPUHATHE  TPAAUIMOHHBIX  HAIMOHAIBHBIX, | IPUHSATHE TPaAUIIUOHHBIX 0011IeYeIOBEUECKUX
OOIICUEIOBEYECKUX  T'YMaHUCTHYCCKHX ¥ | TYMaHUCTUYICCKUX U JEMOKPATUICCKHUX IICHHOCTEH;
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTH MIPOTUBOCTOSTH UJICOJIOTHH

JKCTpeMH3Ma, HalMOHATW3Ma, KceHodoOuw,

JTUCKPUMHHAIIAN o COIHAJIbHBIM,

pPENIUTHO3HBIM,  PACOBBIM,  HAIIMOHATHHBIM

MIPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JCSITEILHOCTh B | TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTH B
HWHTEpecax IPa)XTaHCKOTO o0IIecTBa, | HHTEpecax TPaXKTaHCKOro OOIIECTBa, Y4acTBOBATH B
y4acTBOBAaTh B caMOyIpaBlIieHUU B | cCaMOyTpaBJICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMCHUEC BBaHMOHeﬁCTBOBaTB C cConuaJIbHBIMHU
HHCTUTYTaMU B COOTBCTCTBUU C UX (I)YHKLII/ISIMI/I
N Ha3HAYCHUEM,

YMEHHE  B3aHMOJCHCTBOBATH C  COIMATBHBIMHU
I/IHCTI/ITyTaMI/I B COOTBETCTBHUH C HX q)YHKI_II/IHMI/I nu
Ha3HAYCHHEM;

CUMBOJIAM, HCTOPHUYECKOMY U MPHUPOJAHOMY

FOTOBHOCTh K TYMaHHMTapHON W BOJIOHTEPCKOM | TOTOBHOCTh K TYMAHUTApPHOM H  BOJIOHTEPCKOH
NESITENIbHOCTH; NESITENIbHOCTH;

JIP02 | NAaTPHOTHYECKOr0 BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKONW TPakIaHCKOH | chOPMUPOBAHHOCTH poccUuiicKon rpak 1aHCKOM
UJEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K | UJIEHTUYHOCTH, MATPUOTU3MA;

CBOEMY HApoOAy, YYBCTBAa OTBETCTBEHHOCTH

nepen PonuHo#, ropaoctu 3a cBOM Kpaii, CBOXO

Ponuny, cBOM S3bIK WM KYyJIbTYpy, HPOILIOE U

HACTOAILEE  MHOTOHAIMOHAJIBHOIO  Hapoja

Poccun;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM | IEHHOCTHOE  OTHOLIEHHME K  TOCYAapCTBEHHBIM

CHUMBOJIaM, AOCTUXKCHUIM pOCCHﬁCKHX YUYCHEBIX B




HACJICJIUIO, MAMSITHUKAM, TPaAWLUSAM HApOIOB
Poccun, poctmxkenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYJE;

obnacT (pU3MKK U TEXHHKE;

uaeitHas ~ yOeKIEHHOCTh, TOTOBHOCTh K
CIIY’)KECHUIO 151 3a1UTe OreuecTna,
OTBETCTBEHHOCTH 3a €ro Cyb0Yy;

JIPO3 | AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUE YXOBHBIX LIEHHOCTEH POCCHICKOTO
HapoJa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWS,
ATHUYECKOI0 MOBEICHNUS;

OTUYCCKOI'O ITIOBECACHHU,

c(hOpMHUPOBAHHOCTH HPaBCTBEHHOT'O

CO3HaHUA,

CIIOCOOHOCTh ~ OIIGHMBaTh  CHUTYyallMI0 |
HPUHAMATH OCO3HaHHbIC penIeHus,
OPHUCHTHUPYSICH Ha MOpPaJIbHO-HPABCTBCHHBIC
HOPMBI H IICHHOCTH;

ACATCIIBHOCTH YUCHOI'O,

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M TMPUHUMATH
OCO3HaHHbIE pPEILIEHUs, OPUEHTUPYACh HA MOpaIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCII€ B

OCO3HAaHHE JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOWYMBOTO OYyIIEro;

OCO3HaHHE  JINYHOTO
YCTOWYMBOTO OYIyIIEro;

BKJaJa B

MIOCTPOCHHE

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIUTEISIM
u (W) ApyrMM WIEHaM CEMbH, CO3JaHMIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPUHATHS
LICHHOCTEH CeMEeiHO KM3HU B COOTBETCTBUM C
TpaauuusiMu Hapo10B Poccuu;

JIP04 | ICTETHYECKOr0 BOCIIMTAHMA:

ACTETHYECKOE OTHOIICHUE K MHUpPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOPTa, TPyAa U OOIIECTBEHHBIX
OTHOIIICHUI;

Hay4HOr0 TBOPYECTBA,
HayKe;

IPUCYILETO

3CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIIOYasd 3CTCTUKY

buznueckoit

CIIOCOOHOCTh BOCHPHUHUMATh Pa3IMYHbIC BHJIbI
HCKYCCTBA, Tpaaulluu U TBOPYCCTBO CBOCIO U
ApYyruX HapoJOB, OUIYIIATh 3SMOLMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

yOKIEHHOCTh B 3HAYMMOCTH ISl JIMYHOCTU U
o0IIecTBa  OTEYECTBEHHOTO U MHPOBOTO
UCKYCCTBA, STHUYECKHX KYJIbTYPHBIX TpaIHLIUi
Y HapOJIHOTO TBOPYECTBA;

FOTOBHOCTHL K CAMOBBIPAXCHUIO B PAa3HBIX
BHUJaX HCKYCCTBa, CTPEMIICHHUEC IIPOSBIATH
KadeCTBa TBOp‘-IGCKOﬁ JIUYHOCTH,

JIPO5 (pu3nveckoro BocnuTaHusi, GOPMHUPOBAHNS KYJIbTYPbI 310POBbs H IMOIMOHAJIHHOTO

0J1aronoJyqus:

c(OPMHPOBAHHOCTH 37J0POBOTO0 U 0E30IaCHOTO
o0Opa3a U3HU, OTBETCTBEHHOI'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO;

MOTpeOHOCTH B bu3nIecKoM
COBCPUICHCTBOBAHUM, 3aHATUAX  CIIOPTUBHO-
03JIOPOBHUTEIIHHOH NI TETLHOCTHIO;

AKTUBHOC HCIIPUATHUC BPCAHBIX IIPHUBBIYCK U
WHBIX (OpM MPUUYUHEHUs Bpena (HU3NYECKOMY
Y TICUXUYECKOMY 3/I0POBBIO;

JIP06 | TPYOBOr0 BOCIIUTAHUS:

FOTOBHOCTb K TpPYAY, OCO3HAHHUE LEHHOCTH
MacTepCTBa, TPYA0Jt00ue;

TOTOBHOCTDH K  AaKTUBHOH  JEATEILHOCTHU
TEXHOJIOTMYECKOMN " COLIMAILHON




HaIIpaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATh,
IIaHUPOBATH MW CaMOCTOATCIIBHO BBIINIOJIHATD
TaKYIO ACATCIbHOCTD,

UHTEpEC K Ppa3IMYHbIM cepam
npodecCHOHATIBHON  /EATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBI BbIOOp  Oymymiei

npoeCCUu W  Peau30BBIBATh COOCTBEHHBIE
KHU3HCHHBIC IIJIaHBI,

MHTEpEC K PA3IUYHbIM cdepaM NpodhecCHOHAIbHOM
NESTeIbHOCTH, B TOM YMCJE CBA3AHHBIM C (PU3UKOH U
TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymieir mpodeccr U peaan30BbhIBaTh COOCTBEHHBIC
’KM3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHIO U

caMOoOOpa3oBaHUIO Ha TPOTHKECHUM BCEH | caM0o00pa3oBaHMIO B 00IaCTH (PU3UKU Ha MPOTHKECHUN
JKU3HH, BCel XKU3HHU,

JIPO7 JKOJIOTMYECKOIr0 BOCIIMTAHUSA:

cpOpPMHUPOBAHHOCTH IKOJIOTHUECKON KyIbTYpHI, | CQOPMHUPOBAHHOCTh ~ DKOJOTUYECKOW  KYJIBTYpBHI,
MOHUMAaHHe BIIHMSIHUS COIIMAJIBHO- | OCO3HAHHE TJIO00AJBHOTO XapaKTepa HKOJOTHYECKUX
HSKOHOMHYECKMX TIPOIECCOB Ha COCTOSHHE | mpoliem;

IIPUPOJHON M COLMAIBHOM CpElbl, OCO3HAHUE
r7100aJIbHOTO Xapakrepa JKOJIOTHYECKHUX
npobiem;

IJIAaHUPOBAHUE U OCYIIECTBICHHE JCHCTBHI B
OKpY>Kalollle Cpele Ha OCHOBE 3HAHUS LIEJEH
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,

NEUCTBUM B
3HAaHUA ILelen

IUIAHUPOBAaHUE M OCYILECTBJICHHE
OKpYXKalolllel Cpele Ha OCHOBE
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUNA, MPUHOCALIUX
BpEJl OKPYXKaIOIIEH cpese;

YMEHHE TMPOTHO3UPOBATH HEOJIAroNpHUsATHBIC
DKOJIOTHUYECKHE MOCJIEACTBHUSI
MPEANPUHUMAEMBIX AEHCTBUM, NPEAOTBpALIATh
X,

pacmmpeHue OTTBITa
9KOJIOTUYECKOI HAIIPABICHHOCTH;

JCATCIIBHOCTH

Pacmmpenue omnbiTa JEATENIBHOCTH AKOJOTMYECKOU
HaHpaBHGHHOCTI/I Ha OCHOBC HMCHOIIHNXCS 3HaHHI>'I I10
¢busuke;

JIPOS | LHEHHOCTH HAYYHOI'0 NO3HAHMS:
c(hOpMHUPOBAHHOCTH MHPOBO33peHHUs, | CHOPMUPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA

pa3sBUTHS HAyKH U OOIIECTBEHHON IPAKTHUKH,
OCHOBAaHHOIO Ha yaore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MIOJINKYJIbTYPHOM MHPE;

(bU3UYECKOI HAYKH;

COBEpUICHCTBOBAHUE SI3BIKOBOM u
YUTATEIbCKOM  KYJIBTYpbl  KaKk  CpEACTBa
B3aUMOJICCTBUSI MEXAY JIOJbMU U MO3HAHUS
MHUPA;

OCO3HAaHME LEHHOCTU HAy4YHOW [EATEIBHOCTH,
TOTOBHOCTb  OCYILIECTBIISAITb  IIPOCKTHYIO U
HCCIIEN0BATENBCKYIO NEeATEIbHOCTD
VHJMBHUYAJIbHO U B IPYIIIIE.

OCO3HAHHWE IEHHOCTH  HAy4YHOM  JIeATENbHOCTH,
TOTOBHOCTb B MIpolLecCe  HU3y4YeHHs  (DU3HKH
OCYILIECTBIISITh MPOEKTHYI0 W HCCIENI0BATENbCKYIO
NEeSTENbHOCTh MHMBU/YyaIbHO U B IPYIIIIE.

2.2 MeTtanpeaMeTHBIE PE3YIbTaThI

MeTaHpeﬂMeTHbIe PE3YyJIbTAaTbl OTPAKAOT OCBOCHUC OGy‘I&IOH_[I/IMI/ICH MCKIIPCAMETHBIX MMOHATHI U
YHUBEPCAITBHBIX y4E€OHBIX JEHCTBUM (ITO3HABATENIbHBIC, KOMMYHHUKATUBHBIC, PETYISITUBHBIC); CIIOCOOHOCTh HX
HUCIIOJIB30BaTh B y‘-IG6HOﬁ, MMO3HABATCILHON U COL[I/IaJIBHOfI MMPAaKTUKEC; TOTOBHOCTH K CaAMOCTOATCIILHOMY
MJIAHUPOBAHUIO W OCYIIECTBICHUIO YYEOHOW JEATEIHPHOCTH M OpraHU3alMK Y4eOHOTO COTPYIHHYECTBA C
NeIaroruyeckuMu  pabOTHUKaAaMM ¥ CBEPCTHUKAMHM, K YYacTHIO B TIOCTPOCHHH WHIMBHIYaIbHOMN



00pa3zoBaTeNbHON TPACKTOPUH; OBJIAJCHHE HABBIKAMHU y4eOHO-HCCIIEOBATEIHCKON, MPOSKTHON M COIMAIbHOMN

ACATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:

®opMy.THPOBKA MeTanpeAMeTHbIX
pe3yJbTaToB AJs y4eOHOro npeamera B

®opMyJIMPOBKA MeTaNpeAMETHBIX Pe3yJIbTaTOB
11 ydeoHoro npeamera ¢ yuerom ®OII COO

KJ1accupuKauu u 0000IICHUS;

— onpe;[em{Tb Ooeian ACATCIAbHOCTH, 3aJ1aBaThb
mapaMeTpsl U KPUTEPUHU MX JOCTHKCHHS,

— BBISABJIIATH 3aKOHOMepHOCTI/I n HpOTHBOpe‘II/IH
B PACCMATPUBACMBIX SBJICHHSIX;

— BHOCHUTH KOppeKTI/IBBI B ACATCIIbHOCTD,
OIICHUBAaTh  COOTBETCTBHE  PE3YJIbTATOB
OeiIAaM, OILICHUBAThHb pI/ICKI/I HOCJ'IC,Z[CTBI/Iﬁ
JIEATENBHOCTH;

— pa3BUBAaTb KpPEATHUBHOE MBIIUICHUE IIpU
PEIICHNH KU3HESHHBIX TPOOJIEM;

coorBeTcTBHH ¢ PI'OC COO

Kona

pesya MeTanpeaMeTHblie pe3yabTaThl

bTATO

B
MPn OBJjajieHHe MO3HABATEIbHBIMH YHUBEPCAJIbHBIMHU YUeOHBIMHU AeHCTBUSIMU
a) 0a3oBbIe JOTHYeCKHe JelCTBHS:

— CaMOCTOATENBHO dbopmynupoBaTh U | — CaMOCTOSTEILHO dbopmynupoBaTh u
aKTyaJTM3UpPOBATh npobiemy, aKTyaJTM3UpOBaTh TMPOOJIEMY, paccMaTpuBaTh €€
paccMaTpuBaTh €€ BCECTOPOHHE; BCECTOPOHHE;

— YCTaHABIMBATh CYIICCTBEHHBIH TIPU3HAK | — OMpPENENsATh  IEeTW  JICSITCIIbHOCTH,  3a/1aBaTh
501058 OCHOBaHUsA JJIA CpaBHeHI/IH, HapaMeTpBI n KpI/ITepI/II/I HUX JOCTHUXKCHUA,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOpPEYHS] B
paccMaTpuBaeMbIX (PU3MUYECKHUX SBICHUSX;
paspabaTeiBaTh IUTAH peHIEHUS MpoOJeMbI ¢
Y4CTOM aHajin3a HUMCIOHIUXCA MATCPUAIIBHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHUBATDH
COOTBETCTBHE pE3YyJIbTaTOB LEJISIM, OLEHUBATh
pUCKHU HOCJIC,Z[CTBI/Iﬁ ACATCIBHOCTH,
KOOPJIUHHUPOBAThH U BBINOIHATH PabOTy B yCIOBHSIX
peasbHOro, BUPTYAIBHOTO W KOMOMHHMPOBAHHOTO
B3aMMOJEHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE [IPU PELICHUU
YKU3HEHHBIX TTPOOJIEM.

0) 0a3oBbI€ HCCIEN0BATEIbCKHE TeHCTBHSI:

— BJIaACTH HaBbIKaMH yLI€6HO-
HCCIIEIOBATEIbCKOM u MPOEKTHOM
ACATCIIbHOCTH, HaBbIKaMH Pa3spCIICHUA
npo0em;

— CcMmocoOHOCTh u TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOUCKY METO/IOB
pelieHus MPAKTUIECKHIX 3amad,
MIPUMEHEHHUIO Pa3IMYHBIX METO/IOB
MO3HAHUS;

— OBNQJICHHE BHUJAMU  JIEATEIBHOCTH IO
MOJIYYCHUIO HOBOTI'O 3HAaHHA, €ro
MHTEpIIpEeTaINH, peoOpa3oBaHuUIO u
OPUMEHEHHIO B  Pa3IMYHBIX  Y4EOHBIX

CUTyallUsX, B TOM YHCJIE€ IPU CO3JaHUH
y4eOHBIX M COIMATBHBIX IPOCKTOB;

— (opMupoBaHHE Hay4HOTO THIA MBIIUICHNUS,
BJIaJICHUE Hay4YHOH TEPMUHOJIOTHEN,
KJIIOYEBBIMH MTOHATUSAMHU U METOAAMU;

— CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC
3aJjauu B 00pa30BaTEIbHOMN EATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

— BBIABJIATH IPUYUHHO-CIICACTBEHHBIE CBA3H U
aKTyalM3upoBaTh  3ajJady,  BbIJIBUTATh
TUIIOTE3Y €€ PEelICHMsI, HAXOAUTh apIyMEHTBI

BJIAJICTh HAYYHOM TEPMHUHOJIOTHEHN, KIIIOUEBBIMU
MOHATUSIMH U MeTo/1aMU (PU3UYECKOM HAYKH;
BJIaJIeTh HABBIKAMH Y4eOHO-MCCIIEI0BATEIbCKON U
MPOCKTHOM NIEATENTLHOCTH B o0mactu  (pu3ukw,
CIIOCOOHOCTHIO u TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEelIeHUs
3aa4  (PU3UYECKOr0 COJCpXKAaHUSA, TNPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS,

BJIAJIeTh BHJAMH JEATEIBHOCTH M0 TOJIY4YECHUIO
HOBOTO 3HaHUA, ero MHTEpPIIpETALHH,
npeoOpa3oBaHUI0 M TPUMEHEHHUIO B Pa3JIMYHBIX
y4eOHBIX CUTYaIUsiX, B TOM YHCIIE€ MPHU CO3JaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITH ~ MPUYUHHO-CIICACTBEHHbIE CBS3M U
aKTyaJIM3HpOBATh 3a/1ady, BBIIBUTATh THUIIOTE3Yy €€
pelIeHus, HaXOJUTh apryMeHTbI TUTSE
JI0Ka3aTeNnbCcTBA CBOMX YTBEPXKACHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

aHAJTM3UPOBATh TIIOJyYEHHBIE B XOJ€ peIICHUS
3alaul pe3yJbTaThl, KPUTUYECKH OIIEHMBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCJIIOBHUSX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7auHl B
00pa30BaTeNbHOMN eATEIbHOCTH, B TOM YHCIIE NpU




IUISL JTOKA3aTeNIbCTBA CBOUX YTBEPIKICHHIA,
3a71aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;
aHATM3UpPOBaTh  IOJNyYCHHBIE B  XOJE
peUICHUsT 3a/la4ud PEe3yJbTaThl, KPUTHYECCKU
OLICHUBATh ux JIOCTOBEPHOCTb,
NPOTHO3UPOBaTh HM3MEHEHHWE B  HOBBIX
YCIIOBHSIX;

JIaBaTh  OICHKY  HOBBIM  CHTYaIlHsIM,
OLICHUBATh TPHOOPETEHHBIN OIIBIT;
pa3pabarbIBaTh IJIaH peIIeHus] IpoOIeMbl C
y4ETOM aHam3a UMECIOIIUXCS
MaTepHaIbHBIX u HEMaTepHUaIbHbBIX
pecypcos;

OCYHIICCTBIISITh LICJICHANPABICHHBIA TIOUCK
nepeHoca CpeACTB U CHoco0OB NEHCTBHS B
podecCHOHATLHYIO CPEy;

YMETh NIEPEHOCUTh 3HaHUS B
MIO3HABATEJIbHYIO M MPAKTUYECKYI0 00JIacTh
KHU3HEIEATSITLHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00J1acTei;

BBIIBUTaTh ~ HOBBIE  HJICH, TMpeajaraTh
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS;
CTaBUTb MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIUE
b TEpPHATHBHBIC PEIICHUS;

U3ydeHUH (pU3MKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIICHHUBATh
MPUOOPETEHHBIN OIIBIT;

YyMETh TEPEHOCUTh 3HAaHHS 10 (U3UKE B
MPAKTHYECKYIO 00JIACTh JKU3HEACATEITBHOCTH;
YMETh WHTErPUPOBATh 3HAHUS M3  Pa3HBIX
MPEAMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC ujeH,
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS;
CTaBUTh MpOONEeMbl M 3a7aud, JOIMYCKAaIOIIne
TbTEPHATHBHBIC PEILICHHSL.

npeajararhb

B) pabora

¢ uHgopmanmeii:

BJIAJICTh HaBBIKAMU TIOJTyYCHUS
uH(pOpMAaIUY U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENTLHO ~ OCYIICCTBIIATH  TTOHMCK,
aAHaJIN3, CUCTECMATU3allUI0 U UHTCPIIPECTALTHUIO
nHpOpManuu pazIUYHBIX BHAOB U (hopm
MIPE/ICTABJICHHS;

CO3lIaBaTh TEKCTHI B Pa3INYHBIX Gopmarax ¢
y4eToM  Ha3HaueHuss uHpopMalUU U
IEJIEBOM ayJIUTOpPHUH, BBIOUpast
ONTUMANIbHYI0 (OpMYy TpEICTaBICHUS H
BU3YyaJIn3alluu,

OLICHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTD
uH(pOpMaINH, €€ COOTBETCTBUE MPABOBBIM U
MOpPaIIbHO-3THYECKUM HOpMaM;
UCTOJIb30BaTh CPEJCTBa HMH(OPMAIIOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOTHHA B
PCHICHUN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX
Y OpPTraHU3aIlMOHHBIX 33/1a4 C COOJIOICHHEM

TpeOoBaHUI SPrOHOMHUKH, TEXHUKHU
0e30macHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPABOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1acHOCTH;

BIAJICTh HABBIKAMU  pACIO3HABaHUS U
3aIMThl  MHPOPMALUHU, HHPOPMALMOHHON
0€301aCHOCTH JIMYHOCTH.

BJIQJIETh HAaBBIKAMHM TOJY4YeHHUS UHGOpMaLUU
(U3MUECKOTO COMEpKAHUSI U3 UCTOYHHUKOB Pa3HBIX

TUTIOB, CaMOCTOSITEILHO OCYIICCTBIISTH ITOWCK,
aHaJInu3, CUCTEMATU3allI0 )41 HUHTCPIIPETALUTIO
nHpopManuu  pa3IMYHBIX  BUJAOB U GopM
MIPE/ICTABJICHHS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITUH;
UCIIONIb30BaTh  CPEeACTBa HMH(OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX ~TEXHOJOTUHA B PEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  33Jad €  COOJII0JICHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKH O€30I1aCHOCTH,
TMTHEHBI, PecypcocOepexeHus, TMpPaBOBBIX U
THYECKUX  HOPM, HOpPM  HH(OpPMAIMOHHOU
0e30I1acHOCTH;

Co3llaBaTh TEKCTHI (U3UYECKOTO COJCPKAHUS B
pa3nuyHBIX QopMarax C y4YEeTOM Ha3HAYEHUs
nHpOpManuu W TENCBOW ayAUTOpUHU, BHIOHpas
ONTUMAJIBHYIO bopmy [IPEACTaBICHUS u
BU3YaJIN3allNH.

MPk |

OB.TIa):[eHI/Ie KOMMYHHUKATUBHBIMHA YHUBEPCAJIbHBIMU yqeﬁann JeHCTBUAMH

a) o0uenme:
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OCYILIECTBISATh KOMMYHHKAIlMM BO BCEX
cdepax KHU3HH,

pacrio3HaBaTh ~ HEBepOaJbHBIE  CPEICTBA
OO0IIEeHUs, TOHUMATh 3HAYEHUE COIMATIBHBIX
3HAKOB, pacro3HaBaTh MPEIOCHITKI
KOHQUIMKTHBIX ~ CHUTyalldii W  CMsAr4aTh
KOH(JIUKTHI,

BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIIECHUS
1 B3aMMOJICHCTBHS;

apryMEHTUPOBAHHO BECTH JHUAJIOT, YMETh
CMSTYaTh KOH(IMKTHBIC CUTYaIUH;
pa3BepHYTO © JIOTUYHO U3JIaratb CBOIO
TOYKY 3PCHHSI C MCIIOJIh30BAaHUEM S3BIKOBBIX
CPEICTB;

OCYIIECTBIATh OOLIECHHE HA YpoKax (PU3MKH U BO
BHEYPOYHOH 1S TENbHOCTH;
pacmo3HaBaTh  IPEATIOCHUIKH
CUTyallUi ¥ CMATYATh KOH(IUKTHI;
Pa3BepHYTO W JIOTWYHO H3JIaraTh CBOIO TOYKY
3pEHHS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

KOH(JIUKTHBIX

0) coBMeCTHAs 1esiTeIbHOCTD:

IIOHMMATh M MCIONb30BaTh IPEUMYILECTBA
KOMaHIHOW ¥ UHIMBHIyaIbHON paboTHI;

BBIOMPATh TEMAaTHUKy U METOJIbl COBMECTHBIX
JNEHCTBUI C yd4eToM OOINUX HHTEPECOB U
BO3MOXKHOCTEH KaXKI0TO 4JIeHa KOJUIEKTHBA;

[IPUHUMATH Lenu COBMECTHOM
NesITeIbHOCTH, OpPraHU30BBIBATh u
KOOpAUHUPOBaTh  JEUCTBUS 1O ee

JIOCTYDKCHHIO: COCTABIIATh IUIAH JICHCTBHI,
pacmpeieniarTb pojid C Y4eTOM MHEHUH
YYaCTHHUKOB o0cyxmaTh pe3yJIbTaThl
COBMECTHOI paboThI;

OIICHMBAaTh Ka4eCTBO CBOETr0 BKjIaja o
KOKIOTO0 ydYacTHUKAa KOMaHABI B OOMIUi
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;
npejsiaraTh HOBBIE TPOEKTHI, OLIEHUBATh
WJIeH C TIO3UIIMU HOBU3HBI, OPUTUHAIIBHOCTH,
IIPAaKTUYECKOU 3HAUMMOCTH;
KOOPJAMHHUPOBATh W BBINOJHATH pPabOTy B
YCIOBHUSIX PEAJIbHOT0, BHUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
OCYUIECTBJISITh MO3UTUBHOE CTPATErHUYECKOe
MOBEJICHUE B  PA3JIMYHBIX  CHUTYAIUSX,
MPOSIBIISATh TBOPUYECTBO M BOOOpaKeHHE,
OBITh HHUIIHATUBHBIM.

IIOHUMAaTh M  HCIOJb30BATh  IPEUMYILIECTBA
KOMaHJIHOW ¥ WHIUBUYaTbHOU PabOTHL;

BbIOMpATh TEMaTHUKy M METOJbl COBMECTHBIX
NeWCTBUH C y4eToM OOIIMX HMHTEPEcoB, U
BO3MOKHOCTEH KaKJI0TO 4JIEHA KOJUIEKTUBA,
MPUHUMATh 11K  COBMECTHON  JeATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH NEUCTBUS IO
€¢ JOCTHIKEHUIO: COCTaBJATh IIaH OSHCTBHUM,
pacnpenenaTb poyiv ¢ y4eTOM MHEHUN YYaCTHHUKOB,
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;
OLICHMBAaTh KadeCTBO CBOEr0 BKJIAaJa WU KaXJOIO
y4acTHUKA KOMaHIbl B OOMMA pe3yibTar IIo
pa3pabOTaHHBIM KPUTEPHSIM,

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEU C

MO3ULUU HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAaKTUYECKOU 3HAUMMOCTH;
OCYILIECTBIIATh MIO3UTHUBHOE CTpaTEru4ecKoe

MNOBCACHUC B PA3JIMYHBIX CUTYAlUIX, IPOABJIATH
TBOPYECTBO U B006pa}KeHI/Ie, OBITh WHUIAaTUBHBIM.

MPp

OBiaagenue PEryassTUBHBIMH YHUBEPCAJIbHBIMHA yqeﬁnban JeldCTBUSMHA

a) cCaMOOpPraHM3aIUsA:
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CaMOCTOSITEITLHO OCYIIECTBIIATh
MO3HABATENIBHYIO JICATEITbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U  (HOPMYIUPOBATH
COOCTBEHHBIC 3a/layl B 00pa3oBaTEIbHON
NEeSITeIbHOCTH U KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENTLHO COCTAaBJIATH TUIAH PEIICHUS
MPOOJIEMBI C YYETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOJKHOCTEH u
MPEIOYTEHHUI;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM;
paciupsTh paMKH Y4eOHOro mIpeaMmeTa Ha
OCHOBE JINYHBIX MPEATOYTCHHIA;

JIenaTh OCO3HAHHBIHN BEIOOD,
apryMeHTHpOBAaTh ero, OpaTthb
OTBETCTBEHHOCTD 3 PEIICHNUE;

OILICHUBATH MIPHUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATH hopMUPOBaHUIO "

MIPOSIBIICHUIO LIUPOKOM 3PYAULUMU B Pa3HBIX
00JIacTsIX 3HAHWM, IOCTOSHHO IOBBIIIATH
CBOH 00pa3oBaTeibHBII W  KYJIbTYPHBIN
YPOBEHB;

CaMOCTOSITENILHO OCYILECTBIIATH IO3HABATEIBHYIO
JeSITeNbHOCTh B O0JIACTH (PU3UKU U AaCTPOHOMMH,
BBISIBIISATh NTPOOJIEMBI, CTaBUTh M (OPMYIHPOBATH
COOCTBEHHBIE 3a]a4H;

CAMOCTOSITEJIbHO ~ COCTAaBJIATh  IUIAH  PEIEHUs
pacyeTHbIX M  KadeCTBEHHBIX  3ajay, IUIaH
BBINIOJIHEHUS] TPAKTHYECKOW padoThl € ydyeToM
HUMEIOIIHXCSI pecypcos, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpsATh paMKH y4eOHOro mpeaMeTa Ha OCHOBE
JMYHBIX MPEINOYTCHUH;

JieN1aTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATH €T0,
Opatb Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHHIO
Spyaunuu B oOsacth  (U3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTENbHBIA U KYJIbTYpHBIN
YPOBEHb.

0) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh
KOPPEKTUBBI B JEATEIBbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BJIAJICTh HaBBIKAMH IM03HABaTEILHOMN
pedieKCuM Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUNA U MBICITUTEIBHBIX MPOIECCOB, UX
pe3yiabTaTOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MpUeMbl peduekcun  amns
OLIEHKM  CHUTyallud, BBIOOpa  BEPHOTO
peuieHus;

YMCTb OLCHUBATL PUCKU U CBOCBPCMCHHO
IMPUHUMATh PCIICHHUSA 110 UX CHUXKCHUIO,

JaBaTh OIICHKY HOBBIM CHUTYaIlHsM,
KOPPEKTUBBl B JCSTEIbHOCTb,
COOTBETCTBHUE PE3YJILTATOB LEJISM;
BJIaJIETh HaBBIKAMH I103HaBaTelIbHOU peduexcun

BHOCHUTD
OLIEHHUBATH

Kak OCO3HaHUsA COBEpPLIAEMBIX JEHUCTBUH U
MBICITUTENIbHBIX MPOILIECCOB, HUX PE3YJIbTATOB U
OCHOBaHHIA;

UCIOJIb30BaTh NpPUEMbl peQIeKCUH ISl OLEHKHU
CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

OLICHUBATh PHUCKH U CBOEBPEMEHHO NPUHHUMATh
pelIeHus 0 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHTBl JPYrUX Mpu
aHaJIN3€ PE3YJbTAaTOB JIEATEIbHOCTH.

B) IMOIMOHAJIbHBII HHTCJIJICKT, npezmo.ﬂaralonmii C(l)OpMHpOBaHHOCTbZ

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh
MOHUMATh CBOE SMOIIMOHAILHOE COCTOSHUE,
BUICTH HaIlrpaBJICHUA Pa3BUTHUA
COOCTBEHHOM dMOIMOHATBHOUN Cepbl, OBITH
YBEpEeHHBIM B ce0e;

CaMOperyJIHpOBaHus, BKJIIOYAIOIIETO
CaMOKOHTPOJIb, YMCHUC MNpUHUMATh
OTBETCTBEHHOCTh 332 CBOE IIOBEICHUE,
CIIOCOOHOCTh a/IanI TUPOBAThCS K

HYMOIMOHAJIBHBIM W3MEHEHUSM W TIPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH  MOTHBAllMM, BKJIIOYAIONIEH
CTpeMHGHI/Ie K JOCTHXXCHUIO LICIIU U ycnexy,
OTITUMH3M, WHHUITUATUBHOCTD, yMeHUe
,Z[GI\/'ICTBOBaTb, HUCXO0A nu3 CBOUX
BO3MOKHOCTEI;

SMIIATUH,  BKIIOYAIOIIEH  CIOCOOHOCTh
IIOHMUMaTh  SMOIIMOHAILHOE  COCTOSHHUE
JIpYyIruX, YYUTBIBATH €ro pH

CaMOCO3HAHUS,  BKJIIOYAIONMIETO  CIOCOOHOCTH
MOHMMaTh CBOE HOMOIMOHAJIBHOE  COCTOSHHE,
BUJICTh HAINpPaBICHHUS Pa3BUTHUA COOCTBEHHOMH
AMOITMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTyJIUPOBAHHSI, BKJTFOYAIOIIETO
CaMOKOHTPOJIb, yYMEHHUE NPUHUMATD
OTBETCTBEHHOCTH 3a CBOE TMOBECHUE, CIIOCOOHOCTD
alanTHPOBATHCS K SMOIIMOHATILHBIM U3MEHECHUSIM U

MPOABJIATH FI/I6KOCTI>, OBITE OTKPBITHIM HOBOMY;

BHYTPEHHEHN MOTHBAIIUH, BKJIFOYAIOIEN
CTpeMHeHI/Ie K JOCTHXKXCHUIO IICJIU U ycnexy,
OIITUMH3M, WHUIMATUBHOCTD, yMeHHe

JIECTBOBATD, MCXOS M3 CBOMX BO3MOXKHOCTEH;
SMIATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHMMATH
SMOIIMOHAIIBHOE COCTOSIHME JPYTUX, YYHUTHIBATH
€ro MPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTD K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh
BBICTPaNBaTh OTHOILIEHUS C JAPYTUMH JIIOJIbBMH,
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OCYIICCTBIICHUUN KOMMYHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBUIO "
COTIEPEKUBAHUIO;

COIIMaJIbHBIX HAaBBIKOB, BKJIHOYAIOIINX

CIIOCOOHOCTh BBICTPaMBAaTh OTHOLICHUS C
IPYTUMH JIIOJbMH, 3a00TUTHCS, TPOSBIATH
MHTEPEC U pa3pelaTh KOH(IUKTHI;

3a00TUTHCS, TPOSBIATH HMHTEPEC U pas3peliaTh
KOH(JIUKTBI.

r) NpUHATHE ce0sl U IPYTUX JIIOAe:

IPUHUMATh ce0sl, HOHUMasi CBOM HEJOCTATKH
U JOCTOUHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTBI IPYIHX
JOJIEeH pu aHamuse pe3yJIbTaToB
NESTEIIHOCTH;

IIpU3HABaTh CBOE IIPaBO M IpaBO JIPYIHX
JIIOJIEN Ha OMINOKHU;

pa3BUBaTh CIOCOOHOCTH TMOHUMATh MHUP C
MTO3ULMH IPYrOro YEJIOBEKA.

NpUHUMATH ceOsi, MOHMMAas CBOM HEJOCTaTKU H
JIOCTOMHCTBA,

NPUHAMATh MOTUBBI M apryMEHTBl IPYIHX IpH
AHAJIN3C PC3YJIbTATOB ACATCIbHOCTU,

NpU3HaBaTh CBOE MPaBO M IIPaBO JAPYTUX Ha
OLIHOKY.
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2.3 IIpenMeTHBIE PE3yNbTaTh

[IpenmeTHbie pe3yibTAaThl OMPEACTSIOT MHHHAMYM COJEPXKAHHS CPEIHEro oOImero ooOpa3oBaHHS,
U3YYCHHE KOTOPOTrO TapaHTUPYeT TOCYAapCTBO, MOCTPOSHHOTO B JIOTHKE H3YYCHHsI y4eOHOTO MpEaMETa;
bopMyTHpYIOTCS B ACATEIBHOCTHOH (hopMe ¢ YCHIICHHEM akIeHTa Ha NMPUMEHEHWE 3HAaHUH W KOHKPETHBIX
YMEHH, a TAaKXKE C y4ETOM pPe3yJIbTaTOB MPOBOAMMEIX Ha (pelepalbHOM ypOBHE IMPOLEAYp OIEHKHA KadecTBa
o0OpaszoBaHusl (BCEPOCCHICKHUX IMPOBEPOUYHBIX Pa0OT, HAIMOHAIBHBIX HCCIEAOBAaHHN KadecTBa 0Opa3oBaHWS,

MCKAYHAPOAHBIX CPABHUTCIIbHBIX I/ICCJIC,Z[OBaHI/II‘;I), B TOM 4YHCJIC B HaCTH:

®opMyJIMPOBKA MpeIMETHBIX Pe3y/JbTaTOB JJI
yueOHoro npeamera B coorBercTBuu ¢ PI'OC

®opMyIMPOBKA NPEAMETHBIX pPe3yJbTATOB
AJis1 yaeOHoro npeamera ¢ yuerom ®OII COO

COO

Kon IIpenmeTHble pe3yJibTaThl

PEyILT BA3OBBIil YPOBEHD

aToB

ITPO1 | chopmupoBaHHOCTH NMPEACTABICHUIN O POIH
u Mecte GUIMKM U acTPOHOMHUHU B
COBPEMEHHON HAY4YHOW KapTUHE MHpa, O
CI/ICTeMOO6pa3y}OI_ueI71 poiun (bI/I?)I/IKI/I B ACMOHCTpHUPOBAaTh Ha IMIPHUMEPAX POJIL U MECTO
Pa3BUTHM €CTECTBEHHBIX HAyK, TeXHHKH u | PU3MKH B (OPMHUPOBAHMU COBPEMEHHOM HAYYHOH
COBPEMEHHBIX TEXHOJIOTHH, O BKJIaje | KApTUHBI MHUpPaA, B Pa3BUTHUHU COBpeMeHHOﬁ
POCCHICKMX H  3apyOeXHBIX YYEHBIX- | TEXHUKM M  TEXHOJOIMM, B IPaKTUYECKOH
(GU3MKOB B pa3BUTHE HAYKU; MOHUMAHHUE | ACATEIBHOCTH JIIOJEH, LIEIOCTHOCTb U E€IUHCTBO
¢u3nyeckoil  CymHOCTHM  HaOMIOJAeMbIX | (PU3MYCCKOW KapTUHBI MHUPA;
SBJICHMHA  MUKPDOMHMpA, MakpOMUpPA U | MPUBOAWTH TPHMEPHI BKIaga POCCHHUCKHX U]
METamupa; MMOHMMaHUE PO aCTPOHOMHUU B | 3apyOe)KHBIX  YUEHBIX-(U3MKOB B  Pa3BUTHE
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBEKa H HayKH, 00BICHEHHE MPOLIECCOB  OKPYKAIOIIETO
JanbHeHIeM HayYHO-TEXHMYICCKOM | vypa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;
pa3BUTHH, poiu GU3NKKA B (POpMUpPOBaAHUU
Kpyrosopa u G YHKIIMOHATBLHOM
IPaMOTHOCTH  4e€JOBEeKa JJsi  pelIeHUs
MPAKTUYECKHX 3aJ1ay;

ITP02 | chopmupoBaHHOCTH YMEHUH pPaclO3HABATH

¢usnueckue  sBICHHUS ~ (MPOIECCHI) U
OOBSICHSIT WX HAa OCHOBE H3yYCHHBIX
3aKOHOB: PaBHOMEPHOE U PAaBHOYCKOPEHHOE

NpSMOJIMHEHHOE  JBM)KEHUE, CBOOOJHOE
NaJicHue TeJ, JIBM)KEHUE I0 OKPYXHOCTH,
UHepLus, B3aUMO/ICHCTBHE Tel,
KonebaTrenbHOe  JABIDKEHHE,  PE30HAHC,
BOJIHOBOE JBUKEHUE; mudys3us,
OpOYHOBCKOE JIBUKCHHE, CTpOCHHE
KHUJIKOCTeH W TBEPHABIX TeJI, W3MEHEHHE
obbemMa Ten npu HarpeBaHuu
(OXnaxIeHuH), TEIJIOBOE  pPaBHOBECHE,
UCTapeHne, KOHJICHCAIMs, IUIABJICHUE,
KpUCTAJIM3AIMsl, KHUIIEHUE, BIAXKHOCTb
BO3/lyXa, CBSI3b CPEAHEHM KUHETHYECKOU

SHEPIUM TEIUIOBOIO JBHYKEHUS MOJIEKYI C
aOCONIOTHOW TeMIlepaTypol, TOBBIIICHHUE
J@BJIEHUs rasza IIpU €ro HarpeBaHuM B
3aKpBITOM cocyne, CBA3b MEXIY
rapameTpamu COCTOSIHUSA rasa B
M30IIpoLeccax; AIIEKTPU3ALNS TE,
B3aUMOJCICTBUE  3apsf0B, HarpeBaHue
IIPOBOJHMUKA C TOKOM, B3aUMOJEHUCTBHUE
MarHuTOB, DJIEKTPOMAarHuTHash WHAYKIIWA,
JEUCTBHE MAarHUTHOI'O IOJI HAa IIPOBOJHHUK

pacro3HaBaTh (pu3MUYECKHUE SBICHUS (TIPOIIECCHI)
U OOBACHATH MX Ha OCHOBE  3aKOHOB
ANEKTPOJMHAMUKN W KBAaHTOBOM  (DM3HKH:
AJIEKTPHYECKas POBOJMMOCTb, TEILIOBOE,
CBETOBOE, XHUMHYECKOE, MAarHWTHOEC JIEHCTBHS]
TOKa, B3auMo/IeiicTBHE MarHuTOB,
ANIEKTPOMAarHUTHAS MHTyKIHS, IelcTBHE
MarHuTHOTO TOJIE Ha MPOBOJHUK C TOKOM U
TBYKYIIAACS 3apsn, JJIEKTPOMAarHUTHBIC
KoJie0aHus " BOJIHBI, IPSIMOJIMHEIHOE]
pacnpocTpaHeHne CBeTa, OTpa)keHue,
npejgoMiieHue, uHTepdepeHuus, audpakmus u
nojsipu3anys  CBETa,  JHWCHEPCHS  CBETa,
dorosnexTpuueckuit  3pdexr  (hororddexr),
CBETOBOE TlaBJICHUE, BO3HHKHOBCHHE
JWHEHYaTOro  CIEeKTpa  aroMa  BOAOPOJA,
€CTEeCTBEHHAS " HCKYCCTBEHHAs
PaaOaKTHBHOCTE;
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C TOKOM H  JBIKYIIMHCS  3apsn,
3JIGKTPOMArHUTHBIE KOJICOAHUS W BOJIHBI,
NPSMOJIMHEIHOE paclpoCTpaHEHHE CBeTa,
OTpaXKeHHUE, IpeIoMIICHHE,
uHTepdepeHIus, T paKIus u
MOJISIpU3aLUsl  CBETA, JMCIEPCUsi CBETa;
¢dorosnexTpuyeckuid  3pQPeKT, CBETOBOE
JaBlieHHE, BO3HUKHOBEHHE JIMHEHYaTOro
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs U
MCKYCCTBEHHAsI PaIiOAKTUBHOCTb;

T1P03 BJIQJICHUE OCHOBOITOJIArafOIMMH | ONKMCHIBATh M3YYEHHBIE CBOMCTBA BEILECTBA
(Gu3MYECKUMU TIOHATUAMM W BEIMYMHAMH, | (QNCKTPHYECKHE,  MArHUTHBIC,  OINTHYCCKHE,
XapaKTCPU3yrOIUMHU usnyeckue NEKTPUYECKYIO TPOBOAUMOCTD PA3IMYHbIX CPEX)
IPOLECCh (CBSI3aHHBIMU C MEXAHWYCCKHM | i  3JIeKTPOMATHUTHBIE SBJICHHS  (IIPOLIECCHI),
ABHIKCHHCM, B3aHMOJICHCTBHEM TCIL, | yconb3ys ¢buznyeckue BEJIMYMHBI:
MEXaHMYECKUMH KONCOAHUAMH M BOJTHAMH; | 5yexTpruecKuil 3apsiil, CUJIa TOKA, HIEKTPHYECKOE
aTOMHO-MOJICKYJIPHBIM CTPOCHHUEM | panpspkeHUe, SJEKTPUYECKOE  CONMPOTUBIIEHHE,
BCIICCTBA,  TCIUIOBBIMH  HPOUCCCAMK; | 1a3H0CTh MOTEHIMAIOB, YIEKTPOABIKYIIAS CHIIA,
SNCKTPHHCCKIM M MATHATHBIM - OTBIMH, | 156019 ToKA, MHAYKIHS MarHUTHOTO MOJS, CHIIA
SNCKTPHHCCKIM TOKOM, Amnepa, cuna JlopeHua, HMHAIYKTUBHOCTH,
JIEKTPOMAarHUTHBIMM ~ KOJIEOAaHUAMU U
BOJIHAMM;  ONTHYECKUMH  SIBICHUSIMU; KaTyIieH, SHEpT DTCKTPIHCCROTO .
KBAHTOBBIMH SIBJICHUSIMH, CTPOEHHEM aTOMa MATHHUTHOTO — TIOJICH, — TICPHOL M HacToTd
W ATOMHOTO SIP3, PalMOAKTHBHOCTBIO); KosebaHui B KojeOaTeTbHOM KOHTYpE, 3apsil U
BIIA/ICHHE ocHOBOMOMTarafomy | S8 TOKa B TPOLECCe  rapMOHMYECKHX
ACTPOHOMHYECKHMH nonsTHsMy, | 2TEKTPOMATHUTHBIX KosnebaHu,  (HoKycHOE
IT03BOISIOAMI XapakTepusoparp | PACCTOAHHE M ONTHYECKAs CHIA JIMH3EL TpH
NPOLIECCHI, TIPOMCXOMSIIME Ha 3Be3aax, B | OMMCAHHH MPABUILHO TPAKTOBATH ¢buznveckuif
3BE3IHBIX CHCTEMAX, B MEKTAIAKTHYECKOH | CMBICI UCIIOIB3YEMBIX BEIMYHMH, X 0003HAYCHMUS]
cpere; JIBIDKEHUE HeOeCHBIX Ten, | 1 CAWHHUIBL, yKa3bIBaTh (bOPMYJ'IBI, CBA3BIBAIOIIUC
SBOJIIONHIO 3Be3] U BeeneHHoi; JaHHYI0 (U3MYECKYI0 BEIUYUHY C JPYTUMH

BEIIMYMHAMU;

OTIpeNeNIATh HAINPaBJICHUE BEKTOpPAa WHIYKIIUY]
MarHUTHOTO MOJISi HPOBOJHHKA C TOKOM, CHJIb]
Awmrniepa u cuisl JlopeHna;

CTPOUTH M OMHCHIBATh N300paKeHHE,
CO3/1aBaeMO€ IJIOCKUM 3€pPKaJIoM, TOHKOH
JIMH30M;

[1P0O4 | BragcHME 3aKOHOMEPHOCTSMM, 3aKOHAMHU W | aHAIW3UPOBAaTh  (PU3MYECKHE  TPOIECCHl |
TEOPUAMH (3aKOH BCEMUPHOTO TATOTEHUS, I, | sBieHus, wWcmonb3ys (H3UYCCKHE 3aKOHBI U]
I mw III 3akomer HpOTOHA, 3aKOH | MPUHIMIIBI: 3aKOH BCEMUPHOTO TAroTenwus, I, 11 u
COXPAaHCHUSI MCXQaHMYCCKOH SHEPIUH, 3aKOH | [II  3akoHsl HBIOTOHAa, 3aKOH COXpaHEHHs
COXpaHCHUA nMITyJbCa, IPUHIMIT | pexaHUYeCKOM DHEPIruu, 3aKOH COXpPaHEHHS
Cynepnosuinun cui, UPHHIHIL | yyvpynbca,  NPUHIUI  CYNEPHO3HMIUH  CHIL

PaBHOMPABHOCTH HMHEPLHUATbHBIX CHCTEM
0TCYETa; MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPUI0 CTPOCHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, MEPBBIA 3aKOH TEPMOJUHAMUKU;
3aKOH COXPAaHEHHUs JIEKTPUUECKOro 3apsiia,
3akoH Kymnona, 3akon Oma mist ydacTka
IICITH, 3aKOH Oma TUIA MOJIHOM
AJIEKTPUYECKOM 1ienu, 3akoH Jxoynsa -
Jlenna, 3aK0H 3JIEKTPOMArHUTHON
WHIYKIUH, 3aKOH COXPAaHEHUs DHEPIHH,
3aKOH MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs
CBETa, 3aKOH OTPaKEHHUs CBETa, 3aKOH

IIPUHLMII PAaBHONPABHUS HHEPLUAIBHBIX CHCTEM
OTCUETa, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPUIO
CTPOCHMS BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b)
CpPEIHEH KHUHETUYECKOM DOHEPIUM TEIUIOBOIO
JBUKCHHUS MOJIEKYJI C a0COJIOTHOH|
TeMIIEPaTypOr, MEPBBIM 3aKOH TEPMOJAUHAMUKH,
3aKOH COXPAHEHUS JJIEKTPUYECKOro  3apsja,
3akoH KysoHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOopMYyIMpPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe
BBIpQ)KEHUE M YyCIOBHUA (TpaHHUIBL, OOJIACTH)
IIPUMEHUMOCTH;
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MPEJIOMIICHUST CBETA; 3aKOH COXpPaHCHUS
3HepI‘I/II/I, 3aKOH COXpaHeHI/I}I I/IMHy.Hbca,
3aKOH COXPAHEHUs JIEKTPUUECKOTO 3apsijia,
3aKOH COXpPaHEHUS MacCOBOTO  YHCIa,
noctynarekl bopa, 3aKOH paJgMOaKTUBHOTO
pacmana);  yBepEHHOE  HCIIOJIb30BAHHE
3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIu3e
(U3HUYECKUX SIBJICHUN U TPOIIECCOB;

aHATM3UpPOBaTh  (PU3HUECKUE
SIBJIGHUS, HCIIOJIb3Ys
MPUHIIMIIBL: 3aKOH
IIOCJIEI0BATEIBHOTO U NapajuIeIbHOTO
COCMHEHHUSI TMPOBOJHUKOB, 3akoH Jkoyns-
JIeHIla, 3aKOH DJEKTPOMArHUTHOM WHIYKLUU,
3aKOH MPSIMOJIMHEWHOTO paclpOCTPaHEHUS CBETA,
3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI MPEIOMIICHHUS]
CBeTa, ypaBHeHHUE DHHIITEHHA s hoTodPdekTa,
3aKOH COXPAaHEHMs SHEPrUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUS JIIEKTPUUYECKOIO
3apsfa, 3aKOH COXPAaHEHUsS MacCOBOI'O YHCIA,
nocrynatel  bopa, 3akoH  pagMOaKTHBHOIO
pacnaza, NOpU OTOM pPa3InyaTh CIIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIpQ)XEHUE M YyCIOBHUA (TpaHHUIBL, OOJACTH)
MPUMEHUMOCTH;

OpoIeCChl |
duznyecKkue 3aKOHBI U
Owma, 3aKOHBI

permarh Ka4deCTBEHHBIC 3aJa4yd: BBICTPAUBATH
JIOTUYECKH HETIPOTUBOPEUYUBYIO LIETIOYKY
PacCyXXIICHHU C HCIOIb30BAHUEM H3yUCHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEH U  (PUIUYECKUX
SIBIICHHI,

[IPOS | ymMeHue y4yuThIBaTh T'PAaHULBI NIPUMEHEHMs | YUYUTHIBATH IPAHUIILI IPUMEHEHHUS U3YYECHHBIX
M3y4YEHHBIX du3nueckux Mojeneit: | GU3NUeCKUX MOJENIeH: MaTepraabHast TOUKa,
MaTepuajibHas ~ TOYKa,  HMHEpIMaJbHAs | HHEPLUHUAIbHAS CUCTEMa OTCYETa, a0COIIOTHO
CUCTEMa OTCYEeTa, UACAIBbHBIM ra3; MOJEIH | TBEPAOE TEJ0, UACANBbHBIN a3, MOJCIIH
CTPOEHHs Ta30B, JKUIKOCTEH M TBEPIBIX | CTPOEHUs ra3oB, KUIKOCTEH U TBEPABIX TEI,

T€l, TOYEYHBIM DJJIEKTPUYECKUN 3apsl, | TOYECUHBIN MIEKTPUUECKUN 3apsi IIPU pELICHUU
sJepHas MOJENIb aTOMa, HYKJIOHHAsi MOJIeNb | (pu3nuecKux 3ajad;
aTOMHOTO A1pa MPH PEUICHUU (PU3MYECKUX
3a1ad;
[1PO6 | BmageHue OCHOBHBIMM METOJAMU HAY4YHOI'O | OCYLIECTBISATH MPSIMbIE M KOCBEHHBIE M3MEPEHUS

MO3HAHUS, HCHONB3YeMbIMU B  (u3HKe:
MPOBOAUTH  MpsiMble M KOCBEHHBIE
M3MEpeHUsT PU3MUECKUX BEITUYMH, BHIOUpas
ONTUMAJBHBIA  CIIOCOO  M3MEpeHHs U
UCIOJIb3YSl HM3BECTHBIE METOJIbI OIICHKHU
MOTPEIIHOCTEN  M3MEPEHUH, MPOBOJIUTH
UCCIIEIOBaHHE 3aBHCUMOCTEN (HHU3HUECKUX
BEJIMYUH C HCIOJb30BAaHUEM  MPSIMBIX
U3MEepeHuil, OOBSICHATH  IOJIyYE€HHBIE
pe3ynbTaThl,  HCNONb3yd  (U3HUECKUE
TEOpUH, 3aKOHbl M TIOHATHS, U JeNarh
BBIBOJIBI; COOTIONATh TpaBuja 6€301macHOTo
TpyJa NpU MPOBEIECHUU HCCIEAOBaHUN B
paMKax y4eOHOTO IKCTIIEpUMEHTa U Y4eOHO-

WCCIIEIOBATEIIbCKOW  JICATEIILHOCTH  C
UCTIOJIb30BaHUEM UPPOBBIX
M3MEPUTEITBHBIX YCTPOKUCTB u
71a00paTOPHOTO 000py1I0BaHMUS;
C(OPMHPOBAHHOCTh  TPEACTABICHUH O
METOAax MOJTyYCHUS HAYYHBIX

ACTPOHOMHUYECKUX 3HAHUM;

(U3UYECKUX BENMYMH, TPH OSTOM BBIOMpATH
ONITUMAJIbHBIN CIoco0 U3MEpEHUs u
UCIIOJIb30BAaTh ~ M3BECTHBIE  METOABl  OLEHKHU
MIOIPELIHOCTEN U3MEPEHUM;

BBIIIOJHATE O3KCICPUMCHTBI 110 HCCICAOBAHHIO

¢u3nyeckux  SABJICHUH W TPOLECCOB  C
UCTIOJB30BAHUEM  TPSIMBIX M KOCBEHHBIX
U3MEPECHUI: IpH 3TOM (bopmynHupoBarth
npobiemMy/3amadqy W THUIOTE3y  Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3

MPEITI0KEHHOTO 000PYIOBAHHS, IIPOBOIUTH OIIBIT
1 (OPMYJIUPOBATH BBHIBOJIBI;

MCCIIEIOBATh 3aBUCUMOCTH (PH3UYECKUX BEITUYHH
C HCIIOJIb30BAHMEM TIPSIMBIX HM3MEPEHUM: TIpH|
3TOM KOHCTPYHUPOBATHh YCTAaHOBKY, (PMKCHPOBATH
PE3YIIbTATHI MOJTyYEHHOM 3aBHCHMOCTH|
Gu3MUeCKUX BENIWYMH B BHUIAE Ta0nHI U
rpaduKoOB, JielaTh BBIBOABI 10 pe3yjbTaTaM
HCCIIEN0BAHNUS;

OOBSCHATHL OCHOBHBIC TPUHIIUIBI  JICHCTBUS
MallfH, MPUOOPOB U TEXHUUYECKUX YCTPOWCTB;
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pasnuyarb YCIIOBUS ux 6e30macHoro
HUCIIOJIBb30BaHUs B HOBCGHHGBHOﬁ KHU3HHU

I1P07

chOpPMUPOBAHHOCTh ~ YMEHHUS  pelaTh
pacueTHble 3aJayd C SBHO 3aJaHHOMU
¢buznueckoi MO/JIENIBIO, UCIIOJIb3YS

¢u3nyeckue 3aKOHbl W TPHUHLMIBI;, Ha
OCHOBE aHaJlM3a yCJIOBUS 3aJaul BHIOMpATh

busnveckyro MO/IEJTb, BBIJICIISATH
dbu3mvyeckue BETUYUMHBI U (HOPMYIIBI,
HEOOXOUMBIC JUISl €€ PEIIeHHs], TIPOBOIUTh
pacueTbl W OIICHMBaTh  PEaJbHOCTH
MOJYYCHHOTO  3HAueHWss  (PU3HUYECKOU
BEJIMYMHBI; PENIaTh Ka4eCTBECHHBIC 3a/1a4H,
BBICTpanBast JIOTHYECKU

HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYXKIEHUN
C omopod Ha H3y4YCHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (pU3nuecKue sSBJICHUS;

pelmaTh pacueTHbIE 3a/aud C SIBHO 3aJaHHOU
(U3UYECKON MOJZIETBI0, HCIOIB3YS (HU3UUCCKUE
3aKOHBl W TIPUHIIMIBI, Ha OCHOBE AaHAIN3a
YCJIOBHS 33J1a4il BBHIOMPATH (PU3UUYECKYIO MOJIEIb,
BBIICTISITh (PU3UYECKHE BEIMYUHBI U (POPMYIIBL,
HEOOXOAWMBIC Ui €€ PEIICHUs, IPOBOJIHTH
pacyeTsl U OLEHHBATh PEATbHOCTh MOIY4EHHOTO
3Ha4YCHUsT (PU3NICCKOI BETMUNHBL;

OIMCHIBATh MEXAHMUYECKOE JABHMKEHHE, MCIIONb3YS]
¢dusnveckne BETUYMHBL KOOPAWHATA, IIYTh,
nepeMelIeHe, CKopocTb, yCKOpEeHHUE, Macca Teda,
CWJla, WMITYJIbC Tella, KHHETHYECKas DHEPTus,
MOTEHIIUATIbHAS JHEPTUs, MEXaHUUYeCKas padoTa,
MeXaHWU4ecKass  MOIIHOCTh, TIPH  OIMCAHHHY]
MPaBWIBHO TPAaKTOBATh (U3UYECKUH  CMBICII
UCTIOJNB3yEeMBIX BEIMYHMH, WX O0O3HAYCHUS WU
CIUHUIIBI, HAXOTUTHh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (HU3UYECKYI0 BEIUYUHY C APYTUMH
BEIIMYMHAMU;

OIMCHIBATh N3YUYEHHBIE TEIJIOBBIE CBOWCTBA Tel U
TEIUIOBBIC  SIBJIICHUS, WCHONB3ySd (U3HUYCCKHE
BEeJIMYMHBI:  JaBIIEHWE Ta3a, TeMIleparypa,
CpelHssT KWHETHYECKas SHEPrus XaoTHYECKOTO)
IBUKCHHSI ~ MOJIGKYJ,  CpEIHEKBaJpaTHYHAas
CKOPOCTh ~ MOJICKYJI,  KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSS 3HEPrusi, pabdora rasza, KodhduimenT
MIOJIC3HOTO JICHCTBHSI TETUIOBOTO JIBUTATEINS;, TIPH|
OMHMCAaHWUU TPABWIBHO TPAKTOBATh (U3MUECKUM]
CMBICIT HCTIOJTb3YEMBIX BEJTUYMH, UX 0003HAYCHUS]
U €IUHUIBI, HAXOAUTHh (DOPMYIIBI, CBSI3BIBAIOIIHE
JaHHYIO (HU3MYECKYI0 BEJIMYUHY C JPYTHMHU]
BEJIMYMHAMU;

OIMUCBIBATh U3YYCHHBIC JJICKTPUUCCKHC CBOMCTBQ
BEIIIECTBA M AJICKTPUUECKUE SBJICHHS (TIPOIIECCHI),

UCIIONb3Ys busnueckue BEJIMYUHBI:
JNEKTPUYECKUN  3apsii, DJIEKTPUYECKOE II0JeE,
HaIpsSHKEHHOCTh  MMOJIs,, MOTEHIMal, Pa3HOCTh
MMOTEHUMAJIOB;, IpPU  ONHWCAHMM  IPABUIIBHO

TPAaKTOBaTh (U3NYECKUN CMBICT HCIIOJIb3YEMbIX
BEIMYMH, UX O00O03HaueHWss M  EAMHUIBL;
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
(GU3NYECKYIO BEIMYHUHY C APYTMMH BEITUUMHAMU;
UCCIIEIOBAaTh 3aBUCHMOCTH MEXAY (U3NYECKUMHU]

BEJIMYMHAMU C  HCIOJb30BAHMEM  IPAMBIX
U3MEpEeHuil, NpH  3TOM  KOHCTPYUPOBATH
YCTaHOBKY, (bukcupoBarthb pe3yabTaThl

MOJIYYEHHOUN 3aBHCHUMOCTH (DU3MUECKHUX BEIUYHH
B BHJI¢ TaOJUIl U TpauKOB, J€IaTh BBIBOABI 110
pe3ylbTaTaM HCCleI0BaHHUS,

OIHMCHIBATh HM3YYCHHBIC KBAHTOBBIC SBJICHHS WU
MPOLIECChI, HUCTONB3YS (UINYECKUE BEIMYUHBL:
CKOPOCTh  JJICKTPOMArHWTHBIX  BOJH, JUIMHA
BOJIHBI W YacTOTa CBETA, DHEPTUs WU HMITYIIbC
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¢dboToHa, TepHoj TONypacmana, dHEPrus CBs3Hl
ATOMHBIX  A4Cp, I[pPpU OINHUCAHUU TIPABUIILHO
TPaKTOBaTh (DU3MUECKUN CMBICI HCIOIb3YyEMbIX
BCJINYHH, ux 0603Ha‘IGHI/I$I )41 CAUHUIIHI,
yKa3blBaTh (OPMYJIbl, CBSI3bIBAIOLINE JaHHYIO
(¢u3NYeCKy0 BEIWYHHY C IPYTMMHU BEIMYMHAMU,
BBIUHCIIATH 3HaUCHHE (PU3MUECKON BEIUYUHBL,

YUUTBIBATh TI'paHULbl MPUMCHCHUA U3YUYCHHBIX
(U3UYIECKUX MOJIENICH: TOYEUHBIN YJIEKTPUICCKUN
3apsan, Jy4 CBCTa, TOYEYHBI HMCTOYHUK CBCTA,
sepHasl MOJeNb aToMa, HYKJIOHHAs MOJeNb
aTOMHOTO $i/Ipa MPH pellieHNH (PU3NYECKUX 3a/1aY;

IMTPO8 | chopMUpOBAaHHOCTH yMEHHUS TPHUMEHATH | HCIIOJIb30BaTh TEOPETHUYCCKHE 3HAHUS 110 (DH3UKE]
MOJYUYCHHBIC 3HAHUA  OJIA OOBsICHEHUS | B IIOBCEAHEBHON OKM3HM JUIS OOeCIIeUeHUs]
YCIIOBUH MPOTEeKaHUS (PU3MUECKHX SIBICHUU | Ge30macHOCTH npy o0palleHuu ¢ IpubopamMu M
B IIPUPOAC U UL NPUHATHS NPAKTUYCCKUX | TeXHUYECKUMHU YCTPOMCTBAMH, IJII COXPAHECHUS
pelmieHUH B MOBCETHEBHOH JKU3HH JUIA | 370pOBbS M COOIIONECHHS HOPM SKOIOTHYECKOIO
obecrneyeHus 0€e30MmacHOCTH IPH | roBefeHNs B OKPY/KAIOILEH CPELE;
obparmenun ¢ GHTO]EHMH npubopaMu 1 | coGmonaTh mpaBuia GE30MACHOTO Tpyaa IpH
TCXHITICCKUMU yCTPOUCTBAMHU, COXPAHCHWA | nyyopenenun uccnenosanuii B paMkax y4eGHOTrO
3/10pOBbA 1 cobumoneHns HOPM | sxcnepuMenTa,  yueGHO-MCCICIOBATEBCKOH 1
KOIIOTHHICCKOTO TOBCACHH ® | HPOEKTHON JeATENBHOCTH C HCIONb30BAHHCM
OKpY>Karolen cpene; MOHUMAaHUE 9 50DATODHOLO
HEO0OXOIMMOCTH MPUMEHECHHSI JTOCTHKECHUN 1BMEP HTGHBHH,X YCTPOUCTB 1 J1abopatop

. 00opyI0BaHUS;
(U3UKN ¥ TEXHOJOTUH Ml PallMOHAILHOTO
MIPUPOJIONOJIL30BAHUS;

ITP09 | copMupoBaHHOCTH COOCTBEHHOH MO3MLMHU | MCIIOJIB30BaTh NpPU PELICHUHM YYEOHBIX 3a/1ad
1o OTHOIIEHHUIO K bu3nUecKoil | COBpeMeHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
uH(OpMalUY, TONYy4aeMOH W3 Pa3HBIX | JUIS MOMCKA, CTPYKTYpUPOBaHUS,
HMCTOYHHUKOB, yMEHUM WCIOJIb30BaTh | MHTEPIPETAIIMN U TPEACTABICHUS Y4eOHOU U
u(poBBIE  TEXHOJNOTUU NS TOUCKA, | HAYYHO-TIOMYJISPHON uH(pOopMaIuy,
CTPYKTYPUPOBaHUSI, UHTEPHpPETALMH U | MOJIYYEHHOM U3  PA3NIMUYHBIX HCTOYHMKOB,
MpEICTaBICHUs] y4eOHOW ©W  HAY4YHO- | KpUTUYECKH  aHaJIM3UpOBaTh  IOIYy4aeMyHo
nonynsipHoil  uHpopmanuu;  pa3BuUTHE | HH(OPMAIIHIO
YMEHUU KPUTHYECKOTO aHanusa
noJIy4aeMoi nHpopMaImu;

[TP10 | oBirageHue yMeHHsIMU paboTaTh B IpymHIe ¢ | paboTaTh B TPYINE C BBIMOJIHECHHEM pa3InIHBIX
BBIIIOJIHEHUEM ~ PA3IMYHBLIX  COLMAIBHBIX | CONMANBHBIX  pOJIEH, IUIAHMPOBAaTh  PadoTy
poneﬁ, H.HaHI/IpOBaTI: pa60Ty prl'[HI:I, rpyr[r[H’ paHHOHaJIBHO pacnpeﬂe_]];n"b
paloHaTbHO PACTIPEACIISATE ACITCIBHOCTD | 00s13aHHOCTH U IJIAHUPOBATH JAESATEIHLHOCTH B
B HCCTAaHJApTHBIX CHTyalUAX, aICKBATHO | gyecTaHTApPTHBIX CHUTYyallMsIX, OIICHWBATHb BKJIA]
OLICHUBATH BKJIA/ KAXKIOTO M3 YHaCTHUKOB | gaxoro M3 y4YaCcTHHKOB TPYNIIBI B PEIICHHE
TPYNNBI B PEIICHHE  PACCMATPUBACMOH | naccvatpuBaeMoil MPoGIeMbL.
poOIEMBI;

I[IP11 | oBnanenue (chopMHPOBaHHOCTH
MIpe/ICTaBICHUI) MpaBUJIaMU 3anucu

buzndeckux Gopmyn pernbedHO-TOUCTHOU
cucteMbl oOo3HaueHuit JI. bpaitnsa  (mis
CJICTIBIX W CIA00BUIANINX O0YUAIOIIHXCS).

@opMyJIHPOBKA MPeAMETHBIX Pe3yJbTATOB /1151 y4e0HOro

npeaMera B coorBercTBHU ¢ PI'OC COO

®DopMyJIHPOBKA NPeAMETHBIX Pe3yIbTATOB IS
y4eOHoro npeamera ¢ yuerom ®OII COO
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Kopn
pe3yJibTa
TOB

IIpeaveTHbIe pe3yJbTaThl

YIJIYBJEHHBII YPOBEHB

P01y

c(hOpMHUPOBAHHOCTH
(07637041 B
TEXHOJIOTHYSCKOH, COLIMaIbHOMI u
ATUYECKON cdepax NEeSITEIIbBHOCTH
YyelnoBeKa; poid M Mecta (u3uMku B
COBPEMEHHON HAy4yHOM KapTUHE MHUPA;
polli  aCTPOHOMHMHM B  MpPaKTHYECKOU
NeSTeIbHOCTH 4YeJiOBeKa W JajbHeieM
HayYHO-TEXHUYECKOM Pa3BUTHUH;

MMOHUMAHUS  POJIH
9KOHOMMYECKOM,

NOHMMAaTh poyib  (U3MKH B DKOHOMHYECKOIA,

TEXHOJIOTHUECKOU, 3IKOJIOTMYECKOM, COLMAIbHON U

ITUYECKOU cepax JesTeNbHOCTH YelOBeKa, POJib U

MecTo (U3MKH B COBPEMCHHOW HAay4YyHOH KapTHHE

MHpa, 3HauCHUE oI CaTeIbHOM,

CUCTEMATU3HPYIOLICH, 00BSICHUTETIBHOM u

nporHoctuueckord pyHkmi (uznvyeckoil Teopuu -

MEXaHUKH, MOJICKYJISIPHOI busukH "

TEPMOAMHAMUKH, pOJb (U3MYECKOH TEOpHU B

(GOpMHUpPOBaHMM TPEACTABICHUHA O (QHU3UYICCKON

KapTUHE MHUPA;

MOHUMATh pPOJb (GU3UKH B HSKOHOMHYECKOI,
TEXHOJIOTHYECKOM, COLMAJIbHOM U O3THYECKOM
chepax [eATeNbHOCTH YeJIOBEKa, POJb U MECTO
(bu3MKN B COBpEeMEHHOW HAy4YHOH KapTHHE MHDa,
[POJIb ACTPOHOMHH B IPAKTUYECKOM JIESATEIBHOCTH|
YyernoBeKa M JAJbHEWIIEM Hay4YHO-TEXHHYECKOM
Pa3BUTHH, 3HA4YCHUE ONUCATEIbHON,
CUCTEMaTU3UPYIOLIEH, OOBSICHUTEIIBHOM 51
MPOTHOCTUYECKON (PYHKITUN (PU3HUECKOU TEOPUH -
PIEKTPOJANHAMUKH, CIieLIMaIbHOM TEOpUHU
OTHOCUTENIbHOCTH, KBAHTOBOM  (PU3MKH, PpOJIH
(buzrueckoi TEOpUHU B dbopMupoBaHUH
MpeACTaBICHUH O (U3HYECKOW KapTHHE MHPAa,
MeCTO (PU3NYECKO KapTHHBI MHpa B OOILEM psYy|
COBPEMEHHBIX €CTECTBEHHO-HAaY4YHbIX
MPEICTABICHUI O IPUPOJIE;

TIP02y

c(OPMUPOBAHHOCTh CHCTEMBI 3HAHHUHM O
(bu3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOpUAX, JCHCTBYIOUIMX Ha  YPOBHSX
MUKpOMHpA, MakKpoMHpa U Meramupa,
Mpe/ICTaBIeHU O BceoOlIeM Xapakrepe
(bu3NyYecKux 3aKOHOB; IMPEACTaBICHUI O
CTPYKType MOCTPOCHHUS buznueckoit
TEOpUH, YTO TO3BOJIUT OCO3HATh POJIb
(GbyHIaMEHTaIbHBIX 3aKOHOB M IMPHUHIIUIIOB
B COBPEMEHHBIX  MpPEICTaBICHUAX O
MPUPOJIE, MOHATh TPAHUIIBI TPUMEHUMOCTHU
TEOpUi, BO3SMOKHOCTU UX MPUMEHEHHUS IS
OINMCAaHUs €CTECTBEHHOHAYYHBIX SIBICHUN U
MIPOLIECCOB;

OINMCHIBaTh (DU3MUYCCKHE TMPOLECCHl W  SBJICHUS,
UCTIONB3YSl BEIUYMHBL TEPEMEIICHHE, CKOPOCTb,
YCKOPEHHUE, UMITYJbC Tela W CHCTEMBI TeJ, CHJa,
MOMEHT CHWJIBI, JaBJICHUE, MMOTCHIUANIbHAS SHEPTHs,
KAHETUYEeCKash DHEprus, MEXaHWYecKas OSHEprus,
paboTa cuIBl, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
CHJa TSDKECTH, CHJa YNOpPYrOCTH, CHJIA TPEHWUS,
MOIIHOCTb, YHEPTHs B3aUMOJICHCTBHS Tela ¢ 3eMIIei

BOJIM3M €€ TOBEPXHOCTH, DHEPrHs  yOPyroi
neopMaIi  PYKHUHBI, KOJIHYECTBO  TEIIOTHI,
aOColoTHasE ~ Temreparypa Tena, pabora B

TEPMOJIMHAMUKE, BHYTPEHHSISI SHEPTHS HIeabHOTO
OJJTHOATOMHOT0 rasza, paboTa HAEAIBLHOTO rasa,
OTHOCHUTEJIbHASL BIAXHOCTh BO3/AyXa, KOI(PQPHUIUEHT
MOJIE3HOTO  JIEUCTBUS  UAEAIBHOTO  TEIUIOBOTO
JBUTATENs; DJIEKTPUUECKOE IM0Jie, HANPSHKEHHOCTD
ANIEKTPUYECKOTO  TOJS, HANPSHKCHHOCTh  TOJIS
TOYEYHOTO 3apsjia WIH 3apsHKeHHOro Iapa B
BakyyM€ W B  JHUDJIGKTPHKE,  TOTEHIHAN
3NEKTPOCTATHYECKOTO MOJISA, PA3HOCTh MOTEHIIUANIOB,
ANMEKTPOABIKYIAs CHUJIA, CHJIA TOKA, HANpsDKEHUe,
MOIITHOCTh TOKa, 3JICKTPUUECKAsT EMKOCTh IIOCKOTO
KOHJICHCATOpa, CONpPOTHBIEHHE YydyacTKa LEMH ¢
MOCJIE/IOBATENLHBIM | MApajlIeIbHBIM COSINHEHUEM
PE3UCTOPOB,  DHEPIUs  SJIEKTPUYECKOTO IO
KOHJICHCATOPA;

OIIMCHIBATH (1)I/I3I/I‘-ICCKI/IC MNpoOLCCChl W SBJICHUA,
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HCIIOJIB3YA BCIIMYUHBI: HaIpsXKEHHOCTH
SJICKTPUYICCKOI'O I10JIA, mOoTCHIIMAaI
QJICKTPOCTATUYCCKOI'O 1OJIAA, pa3HOCTh NOTCHIIUAJIOB,
QJICKTPOABUIKYIIAsA CWJIa, HWHAYKIOHUA MArHuTHOI'O
10J14, MAarHUTHBIA IIOTOK, cHhlia AMnepa,
HUHAYKTUBHOCTD, QJICKTPOABUIKYIIIAA cHhlia
CaMOMWHAYKIHWH, OHEprus MAar"duTHOT'O IIOJIsA
IMpOBOJHHUKA C TOKOM, pCJ'IHTI/IBI/ICTCKI/Iﬁ HUMITYJIBC,
MojiHagd  SHEpPrusd, OHEPTUd  IIOKOA CBO60[[H01>1
YaCTHUIbI, DHEPTHUA U HMITYJIBC q)OTOHa, MacCoOBOE€
YHUCJIO U 3apdn s apa, SHCPIrus CBA3U sAJipa,

I1P03y paziuyaTh  YCJIOBHMS ~ NPUMEHUMOCTH  MOAEINIEH
dbm3udeckux TeI W TPoIeccoB  (SBICHUI):
MHEepIMAJIbHAsl ~ CHUCTeMa  oTcuera, aOCONIIOTHO
TBEpIOe TeJI0, MaTtepHaibHas TOYKa,
chOPMUPOBAHHOCTh ~ YMEHHS  pa3IHyuaTh
. | paBHOYCKOpEHHOE JBW)KCHHE, CBOOOJHOE MajeHHE,
YCJIOBHUS MIPUMEHUMOCTH MoJenen
N abcomoTHO ympyras Aedopmanus, aOCOIIOTHO
(U3NYECKUX TET W TPOLECCOB (SIBICHUH):
yInpyroe u aOCOJIOTHO HEYNpPyroe CTOJKHOBEHUS,
MHEpLHaIbHas cucrema OTCYETA,
MOJIeITN rasa, KUIKOCTH u TBEPJIOTO
MarepuajibHas TOYKa, PaBHOYCKOPEHHOE .
(KpucTanmu4yeckoro) — Tena, — WACANbHBIA  Tas,
IBIDKEHUE, CcBO0OOIHOE majgeHue, .
TOYEYHBIH 3apsii, OJHOPOTHOE HICKTPUUECKOE MOJIE;
abCOIOTHO yrpyrast nedopmarnus,
pasznmnyaTh YCIIOBHSI (TpaHuIIBI, obJacTm)
abcomoTHO  ynmpyroe u  abCONIOTHO
9 HPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, ITOHHMATh
HEYIIPYTO€ CTOJIKHOBEHMS, MOJEJIEN rasa, .
BceoOmmii xapaktep (QpyHIaMEHTAIBHBIX 3aKOHOB U
AKHUAKOCTU U TBEPJAOro (KpUCTAIIIMYECKOIO)
N OrpaHUMYEHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB,;
Tejla, UACAIBHOrO ras3a, TOYEYHBIN 3apsh, .
paziMyaTh  YCJIOBHS  NPUMEHMMOCTH  Mojelnel
OJIHOPOJHOE AJIEKTPUYECKOE oJe, N
dbm3udeckuX TeIT W TPOIeccoB  (SBIEHUI):
OJIHOPOJHOE MAarHUuTHOE oJe,
OJHOPOTHOE  DJIEKTPUYECKOE M OJHOPOJIHOE
rapMOHHMYECKHE KosebaHus,
N o | MAarHUTHOE TMOJs, TapMOHMYECKHE KojeOaHums,
MaTeMaTUYeCKUl  MasiTHUK, WJI€aIbHBII . . o
o MaTeMaTUYeCKUIl MasTHHUK, UICaTbHBIA MPYKHHHBINA
NPY>KUHHBIA ~ MAasTHUK, TapMOHHYECKHUE .
N . | MasTHHK, TapMOHHYECKHE BOJHBI, HJCaJIbHbIH
BOJIHBI, UJI€aJbHBIN KoJIe0aTeIbHBII 9 .
N KOJIeOaTeIbHBI KOHTYp, TOHKas JIMH3a, MOjelel
KOHTYp, TOHKas JIMH3a; MOJEIEH aTroma, .
. aToMma, aTOMHOT'O siZipa ¥ KBAHTOBOIT MOJICITH CBETA;
ATOMHOTO SIIpa U KBAHTOBOM MOJENIH CBETA;
pasznmn4aTh YCIIOBHSI (TpaHuIIBI, obJacTm)
HNPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, ITOHHUMATh
BceoOmmii xapaktep (QpyHIaMeHTaIbHBIX 3aKOHOB U
OrpaHMYEHHOCTh MCIOJIb30BAHNS YACTHBIX 3aKOHOB,;
P04y | cHOpMHPOBAHHOCTh yMEHUS OOBSACHATH | QaHAIM3UPOBATH W OOBSACHITH  MEXaHHYCCKHE
OCOOEHHOCTH  TPOTEKaHWUA  (U3MYECKUX | MPOIECCHl W SBICHHS, WCIOJNB3YS  OCHOBHBIC
SIBIICHUI: MEXaHUYECKOE JIBUJKECHHE, | MOJOXEHUS U 3aKOHBI MEXaHHKU (OTHOCHUTEIBHOCTh
TEIJIOBOE JBUIKEHUWE YaCTUI[ BEIIECTBA, | MEXaHMYECKOTO JBIDKCHHS, (HOPMYJIbl KHHEMATHKU
TEIJIOBOE paBHOBECHE, OpOYHOBCKOE | PaBHOYCKOPCHHOTO [BIDKCHHS, IPeoOpa3oBaHUs
JBIDKEHUE, muddy3us, ucrapenue, | [amunes Uit CKOPOCTH W TEPEMEIIEHHS, 3aKOHBI
KUIICHWE W KOHJCHCAIUA, IUIaBJIeHWEe W | HploTOHa, NOpPUHIMI OTHOCUTENBHOCTH [ amuies,
KpUCTAJUIN3aLHs, HaIIPaBJIECHHOCTb | 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPaHCHHS
TeIJIonepe1ayu, 3JIEKTPU3ALNH TE€Jl, | UMITYJIbCa ¥ MEXaHHYECKON SHEPrHH, CBsI3b PabOTHI
SKBUIIOTEHI[MAIBHOCTH MMOBEPXHOCTH | CWJIBI C H3MCHEHHEM MEXaHHYeCKOil OJHEepruu,
3apsyKEHHOTO MIPOBOJIHMKA, | YCIIOBUSI PAaBHOBECHsI TBEPAOrO Tela), IPH ITOM
3JEKTPOMArHUTHOM WHIYKIWHW, | UCIOJIB30BaTh MaTeMaTHYeCKOe BBIPOKCHHUE
CaMOMHAYKIIUH, 3aBUCUMOCTH | 3aKOHOB, YKa3bIBaTh YCJOBHS  IPHUMEHHUMOCTH
CONPOTHUBJICHUS TOJYNPOBOJAHUKOB "p-" M | dusmyeckux 3aKOHOB: MpeoOpazoBanuii [ amuies,
"n-TUnoB" OT TEMMepaTyphbl, PE30HAHCA, | BTOPOIO M TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB
uHTepPepeHn BOJIH, TU(GPaKIUY, | COXpaHEHHSI HUMITyJIbca U MEXaHHYECKOW SHEpTHH,
JUCIIEPCHH, ITOJTHOTO BHYTPEHHETO | 3aKOHA BCEMHPHOTO TATOTCHHS;
orpaxxeHus, (HoTtodpdekT, (GU3NUECKHE | aHATHU3UPOBaTh M OOBICHITH TEIUIOBBIE MPOIECCHI U
MPUHLUIIBI  CHEKTPAJIbHOTO AHAJINW3a M | SBICHUS,  WCHOJB3YS  OCHOBHBIC  IOJIOXKCHHS
pabotel  masepa, "ambda-" w "Oera-" | MOJNEKYISAPHO-KMHETHYECKONM TEOPHMH W  3aKOHBI

pacnajsl siiep, raMmMa-u3iIydeHue saep;

MOJICKYJIIPHON (DM3WKM W TEPMOJMHAMHKHU (CBSI3b
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JABJIEHUS  MJEAJbHONO  raza Cco  CcpegHeH
KUHETUYECKOW DHEpPrueil TEIIOBOr0 MABMXXKCHUS U
KOHIIGHTpAallMe €ro MOJIEKYJ, CBSI3b TeMIEPaTypbl
BELIECTBA CO CpeAHEH KHHETHYECKOM JSHeprueu
TEIJIOBOTO JABM)KCHUSI €r0 YaCTHII, CBSI3b JABICHUS
WJICaIFHOTO Ta3a C KOHIICHTpallMed MOJEKYdI U €ro
TeMIIepaTypoH, ypaBHEHUE Menneneena-
Knaneiipona, nepBblif 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXPaHCHUS SHEPTUHU B TEIUIOBBIX MPOIECCax), MpU
9TOM UCHOJb30BaTh MaTEMaTHYECKOE BBIpaXKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBHUS  TPUMEHHUMOCTHU
ypaBHeHUs MenneneeBa-KnaneipoHa;
AQHAIM3UPOBATh U OOBACHATH  DICKTPHUECKUE
SIBJICHUS, HCIIOJIb3YsSd OCHOBHBIC IIOJIOXKEHUS U
3aKOHBI  JJICKTPOJAWHAMUKN (3aKOH COXpaHCHHUS
JIEKTPUYECKOTO 3apana, 3aK0H Kynona,
MOTEHIIHANIBHOCTh  JJIEKTPOCTATHUECKOrO0 MO,
MPUHIUI CYTIEPIIO3ULIUN SICKTPUUECKUX TOJIEH, Ipu
STOM yKa3blBas yCIOBUS NPUMEHHMOCTH 3aKOHA
Kynona, a  Takke  MNpakTHUYECKH  BaKHBIC
COOTHOUIEHM: 3aKOoHbI OMa I yJacTKa IeTH U A
3aMKHYTOW JJIEKTPUYECKON Lienu, 3akoH JIxoyJs-
Jlenna, npaBuna Kupxroda, 3axonsr dapanmes s
AJIEKTPOJIN3A);

TEOPHH OTHOCUTEIILHOCTH DUHIITCIHHA);
AQHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE IMPOIECCHI
W SBIGHUS, WCIONB3ySd TIOJOXKEHUS KBAHTOBOU
¢bmsukn (ypaBHeHue DHHMTEHHA 11 hoTodIDdeKTa,
HepBbli W BTOpOM mnocTynatel bopa, npuHIMn
COOTHOIIICHMsI HeompeneneHHocTe [ 'eitzenOepra,
3aKOHBI COXPaHEHU 3apsIIOBOTO M MaCCOBOTO YHCEIT
W DHEPIHM B  SIIEPHBIX  pEaKIusAX, 3aKOH
PaAMOaKTUBHOTO pacraja);

OOBSACHITh OCOOEHHOCTH TPOTECKAHUS (PU3NISCKHUX
SIBIICHUH: 3JIEKTPOMAarHUTHAS WHAYKLHS,
CaMOWHAYKIHA, DPE30HAHC, WHTep(epeHIrst BOJH,
mudpaknus, AUCIEPCHs, TIOJIHOE BHYTpPEHHEE
OTpakeHHUE, (hoTodIeKTpHUIeCKIi s dext
(botoadderr), ampda- u Oera-pacmaapl smep,
raMMma-usiaydeHne snuep, (U3WYecKue MPHUHIUTIBI
CHEKTPaJIHLHOTO aHAJIN3a U pabOTHI J1a3epa;

AHAIM3UPOBATh U OOBSACHITH  AICKTPOMATHUTHHIC)
poliecChl U SIBJICHUS,  HUCIHOJB3yS  OCHOBHEIC
[OJIOKEHUSI W 3aKOHBI  DJIEKTPOAWHAMHUKHA U
CHEeIMaTbHOW  TEOPUH  OTHOCHUTENHHOCTH  (3aKOH|

COXpAaHCHHA JJICKTPUYCCKOI'O 3apsaa, Cujia AMnepa,
CHjia HopeHua, 3aKOH 3J'IeKTpOMaFHI/ITHOﬁ WHAYKIUH,

mpaBuio Jleama, cBsa3p OJIC  caMOMHAYKIIMH B
DIIEMEHTE  DJIEKTPUYECKOM ILEeMd CO  CKOPOCTHIO
M3MEHEHUS CWJIBl TOKAa, IOCTYJIAThl CICIUAIBHOM]

TIP05y

cOPMUPOBAHHOCTh yYMEHHUU TNPUMEHSTH
3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJIEKYJISIpPHON (U3UKH U TEPMOJIUHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBON (DM3UKHU IS

aHamM3a u OOBSICHEHUS SIBIICHUI
MHUKpPOMHpaA, MaKpoMHpa H Merammupa,
paznuuaTh YCJIOBHUsS (TpaHUIBI, 00J1aCcTH)
NPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB,
MMOHUMATh BCEOOIIHIA XapaKTep

SIBJICHUMU:
NBIDKEHUE

MCXaHHUYCCKOC JBHKCHUC,
HacCcTHIL BE€IICCTBA,

O0OBSACHITH OCOOEHHOCTH MPOTEKAHUS (U3UICCKUX
TEIIOBOE
TEIUIOBOE
paBHOBecHe, OpPOYHOBCKOE JBHXeHHE, nupdy3us,

HMCITApCHUEC, KUIICHUE U KOHACHCAl s, IIJIaBJICHUC U
KpucTaljin3anus, HaIlpaBJICHHOCTH
TCILIONEpCaaIn, SJICKTpHU3alsa TECI,

OKBUIIOTCHIHUAJIBHOCTH IMOBCPXHOCTHU 3aPAKCHHOI'O
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dhyHIaMEHTATBHBIX 3aKOHOB (3aKkoH
COXPAaHEHUS MEXaHUYECKOW HEPTHUH, 3aKOH
COXPAaHEHUS UMITYJIbCA, 3aKOH BCEMHPHOTO
TATOTEHUS, IEPBBINA 3aKOH TEPMOIUHAMUKH,
3aKOH COXPAaHEHUs JIEKTPUUECKOTO 3apsijia,
3aKOH COXpAaHEHUSA SHEPTUMn) u
OTPAaHUYEHHOCTh WCIOJIH30BAHUS YACTHBIX
3aKOHOB;  aHAIM3UPOBaTh  (U3HUYECKUE
MIPOIIECCHI, UCTIONB3YS OCHOBHBIC
MOJIOKCHUS, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTEIILHOCTh MEXaHHYECKOTO
JIBUKCHUS, (hopMyIbI KHHEMAaTUKH
PaBHOYCKOPEHHOTO JIBUKCHUS,
npeoOpazoBanus ["amuness misi CKOPOCTH U
nepeMeneHus, Tpu 3akoHa HbIoTOHA,
MIPUHIIAIT OTHOCUTENBHOCTH [ anmes, 3aKkoH

BCCMUPHOTO TATOTCHUA, 3aKOHBI
COXpPAaHCHUS UMITYJIbCA U MEXaHUYEeCKOMU
OHCPTIHUH, CBA3b pa6 OThbI CHIJIBI C

U3MEHEHUEM  MEXaHMYECKOW  DHEpruu,
YCJIOBUSI PaBHOBECHUs TBEPAOIO TEJA; CBA3b
JABJICHUS MJCAJBbHOrO ras3a CoO CpeaHeu
KMHETUYECKON JHEprueu TEIUIOBOI'O
JBIKEHUS U KOHLEHTpALUEN ero MOJEKYI,
CBA3b TEMIIEpaTyphbl BELIECTBA CO CPEIHEU
KMHETUYECKOM 3HEPruen ero 4acTull, CBS3b

JaBJICHUS UJI€AIBHOTO rasa c
KOHLEHTpalHen MOJIEKYJ Hu ero
TEeMIIEpaTypo, ypaBHeHHe MeHueneesa-
Knaneiipona, IIEPBBII 3aKOH
TEPMOJAVHAMUKHY, 3aKOH COXpaHeHUs

SHEPIMM B TEIUIOBBIX IIPOLECCAX; 3aKOH
COXpaHEHUs IEKTPUYECKOr0 3apsiaa, 3aKOH
Kymnona, IIOTEHIUAIbHOCTb
JJIEKTPOCTATUYECKOrO0  MOJSA,  IPUHLIIUIL
CYNEPIO3UIIMN  DJIEKTPUYECKUX  IOJIEH,
3akoHa Kynona; 3akonsl Oma 1 y4yacTka
Lenu M Ui 3aMKHYTOM 3JIEKTPUYECKOU
uenu, 3akoH  Jlkoyng-Jlenna,  3akoH
JIEKTPOMAarHUTHOM MHAYKLUHU, IPaBHIO
Jlenna, mocrtynartel CHELHUAIBHON TEOpUU
OTHOCHUTENIBHOCTH OWHINTENHA, ypaBHEHUE
OnHmTeitHa 111 QoTodddexra, MepBeId U
BTOpOM  moctynatel  bopa, npuHIMI
HeomnpeneneHHocT  ['elizenOepra, 3akoH
COXpaHEHHUs 3apsja, MacCoOBOIO YHCIA H
SHEPTMM B SIEPHBIX PEaKLMAX, 3aKOH
paMoaKTUBHOIO paclaja,

IIPOBOJIHUKA;
OTIPEIETISATH HAIIPABIEHNE HHAYKIIMA MarHUTHOTO
TIOJISI IPOBOJTHUKA C TOKOM, CHITBI AMITepa 1 CHITBI
JlopeHnria;
CTPOHTH N300paKEHNE, CO3/IaBAEMOE TNTIOCKIM
3€pKaJioM, TOHKOM JIMH30M, U PACCUUTHIBATH €T0
XapaKTEepPUCTUKH;

[TP06y

cOPMUPOBAHHOCTh YMEHHUU TNPUMEHSTH
OCHOBOTIOJIAraroime aCTPOHOMHUYECKHUE
MOHATHSI, TEOPUU M 3aKOHBI JJISl aHAIM3a U
OOBACHEHHS  (PU3MYECKHX  IPOIIECCOB
MPOUCXOJIIMX Ha 3Be3JaX, B 3BE3THBIX
CHUCTEMax, B MEXIaJlaKTHUECKON cpefe;
JBUKEHHS] HEOECHBIX TEJI, HBOJIIOLIMU 3BE3]T
u BcenmenHoir;

MPUMEHSTh OCHOBOIIOJIAraroIINe
ACTPOHOMHMYECKHE MOHATHS, TCOPUU U 3aKOHBI IS
aHamM3a M OOBSACHEHHS (PU3UYECKUX IPOLECCOB,
MPOUCXOMAIINX B 3BE3/1aX, B 3BE3IHBIX CHCTEMaX,
B MEKTaJIAKTHUECKOW Cpefie; NBU)KEHUSI HEOECHBIX
TE€J1, PBOJIIOINH 3Be31 U BeelrenHoii;

P07y

c(hOpMUPOBAHHOCTh YMEHUN HUCCIEIOBATH U
aHAIN3UPOBATH pa3zHooOpa3HbIe

MPOBOAUTL HCCICAOBAHHUC 3aBUCUMOCTU O,Z[HOﬁ
(bu3nIecKoit BEJIMYMHBI 0T Jpyrou C
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(hu3UYeCcKue SIBICHUS M CBOMCTBA OOBEKTOB,

MPOBOJUTH CaMOCTOSATENIbHBIE
HCCIIEI0BAHUS B pealbHBIX u
nabopaToOpHBIX  YCIIOBUSAX, YUTaTh W

AHAIM3UPOBATh XapaKTEPUCTUKU MPUOOPOB
U YCTPOMCTB, OOBSCHSATH MPUHIUIBI HX
paboTsI;

MCIIOJIb3OBAHHUECM TIPAMBIX I/ISMGPGHHP'I, Ipu 3TOM;

KOHCTPYHUPOBATh YCTaHOBKY, (duKcupoBaTh
PE3YNIBTATHI HOJTy4EeHHON 3aBUCHMOCTH
(bu3MYeCKUX BEJIMYMH B BUJIE TPAPHUKOB C yuyeToM|

AOCOJTIOTHBIX TOTPEITHOCTEH W3MEpPEHHUH, IenarTh
BBIBOJBI ITO pC3yJIbTaTaM HUCCJIICIOBAHUSA;
MPOBOANTh KOCBEHHbIE H3MEPEHUs] (PUINUECKUX
BEIMYMH, TIPU OSTOM BBIOMpATh ONTUMAJILHBIN
METOJlT H3MEpPEHHs, OLIEHHWBATh a0COJIOTHBIE W
OTHOCHUTCJIBHBIC MOrpCuIrHOCTU MpsAMBIX H
KOCBEHHBIX U3MEPEHUIA;

MPOBOAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON
TUIOTE3bI: MNIAHUPOBATH SKCIIEPUMEHT, COOMpaTh
HKCIIEPUMEHTAIBbHYIO YCTAaHOBKY, aHAJIM3UPOBATh

[MOJIyYEHHBbIE pE3yJIbTaThl WU JENaTh BBIBOX O
CTaTyce NPEeUI0KEHHON THIIOTE3BL;

P08y | chopMHUPOBAHHOCTH  TPEACTABICHUN O

MeToaax MOJTyYEHUs Hay4HbIX
ACTPOHOMUYECKMX  3HAHUW;  BJIAJCHUE
YMEHUSMHU CaMOCTOSITEJIbHO
dbopMynupoBaTh  [eNb  HCCIECIOBaHUS
(mpoekTa), BbIABUTAaTh TUIIOTE3bl HA OCHOBE
3HAHUS OCHOBOMOJATAMINX (PU3UYECKUX [ONHMCHIBATh  METOABl  TMOJIYYEHHS]  Hay4HBIX
3aKOHOMEPHOCTEN U 3aKOHOB, IPOBEPSTh UX [ACTPOHOMHUYCSCKUX 3HAHMIA,
AKCIEPUMEHTAIbHBIMU Cpe/CcTBaMu;
IUIAHUPOBATh W TPOBOAWTH (UINUYECKUE
SKCIEPUMEHTBHI, OMUCHIBATh u
aHAIN3UPOBATH MOJIY4CHHYIO npu
BBHITIOTHEHUH JKCIIEPUMEHTa WH(POPMAITHIO,
OIPEAEIATh JAOCTOBEPHOCTH IOJIyYEHHOTO
pe3yibTaTa;

[IP09y | chopMHpPOBAaHHOCTH YMCHUSL peuatb .
pacueTHbIC 3a1a4M C SBHO 3aJaHHON u [PEIIATh DACUCTHBIC 33/[a4M C ABHO 3aJ1aHHOH H
HESBHO 3aJaHHOH (DM3MUecKol Mojenbio; [HEABHO 3alaHHOW  (U3MYECKON MOJEbIO: Ha
Ha OCHOBAaHWU aHAJIW3a YCIIOBUSA BBIGI/IpaTB OCHOBAaHMM  aHa/IM3a YCJIOBUA 000CHOBBIBATH
(usngeckue MOJIETIH, oTBeyarome [BHIOOP  (u3MYECKOW  MOJAENTH,  OTBEYAIOIIeH]
TpeOOBaHUSM 3a/1auu, NpUMEHSATH [TPEOOBaHMAM  3a]add, NPUMEHATb  (HOpMyIIbI,
(GbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U [3aKOHBI, 3aKOHOMEPHOCTHU u MOCTYJIaThl
NOCTyJaThl  (PU3MYECKUX  TEOpUH MpH |[QU3MYCCKHUX  TEOPHH  MPH  HCIOJ30BAaHHH
UCIIOJIb30BAHUM MAaTEMATHYECKMX METONOB MareMaTHMYeCKMX  METOJOB  pEICHUS  3ajad,
pcmcHuA 3ana4q, NOPOBOAWTH PACHYCTbl Ha [MpOBOAUTHL pacyeTbl Ha OCHOBAaHUHU HMEIOIIUXCS
OCHOBAaHHWH HMCIOINXCA MaHHBIX, |TaHHBIX, aHaJIU3UPOBATH pe3yiIbTaTh il
AHATTM3HPOBATH Pe3yIbTaTh U KOppeKTHpOBaTb METOABI PEIIECHUS C Y4YETOM
KOPPEKTHPOBATh ~ METObl  PEIICHHS  C 1oy yueHHBIX Pe3y/IbTATOB;

YICTOM MOJTy9CHHBIX PC3YJIbTATOB, PCINATD | nepjatp KaYeCTBEHHBIC 3a]aud, TPEOYOIIHe
Ka1CCTBCHHBIC afat, Tpebyromme NPUMEHEHHsI 3HAHHMI U3 Pa3HBIX pa3elioB Kypca
HPUMCHCHUS 3HAHUM W3 PasHbIX PA3ACIOB | qy3pku, a TakKke WHTETpAllMM 3HAHUN W3
IIKOJILHOTO  Kypca busiky, a  TAKKE | ppyrpx  NpeIMETOB  eCTECTBEHHO-HAYYHOTO
WHTCTpALMA 3HAHAN U3 NPYTUX HPCAMETOB | ypga:  BhICTpaWBaTh JIOTHYCCKYIO  IIEMOYUKY
€CTECTBEHHOHAYYHOTO LIMKJIA: BBICTPAMBATD | paccyskieHMi C HCIOIb30BAHUEM H3YYCHHBIX
JIOTHHCCKYIO  LCHOUKY  PACCYIKNCHUM € | 3agoHOB, 3aKOHOMEPHOCTEH UM (U3MYCCKHX
OTopoi Ha M3y4YEHHBIE 3aKOHBL, | gpyenmit;

3aKOHOMEPHOCTH U (DU3MUECKUE SIBICHUS;

TP10y | COPMHPOBAHHOCTH YMCHUH o510 nath mpaBmwia O€30MacHOTO TpyJda MpHl
aHAIM3UPOBATh M OIEHUBATH IOCIIE/ICTBUS .

o . [IPOBEJEHUHU HCCIEOBAaHUN B paMKax y4eOHOro
OBITOBOM u MIPOU3BOJICTBEHHOM

CBSI3aHHOU C
I (017011505

NeSATENbHOCTH  YellOBeKa,
(GU3MYECKUMHU  MIpOLIECCaMH,

PKCIIEPUMEHTA, MpaKkTUKyMa a y4e0HO-
MCCIIEIOBATEIILCKOW M TTPOCKTHOU NIESITEIBHOCTHU C
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DKOJIOTUYECKOMN 0€30I1aCHOCTH;
MpeACTaBICHUI o pauroHaIbHOM
MIPUPOJIONONB30BAaHUH, a TAKXKE Pa3yMHOM
WCIIONb30BAHUM  JIOCTMXKEHUW HAYKH U
TEXHOJIOTUM Il JTaJbHEWILETrO pPa3BUTHUS
YEeJI0BEYECKOro OOIEeCTBa;

VCIIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
mabopaTOpPHOTro 00OPYAOBAHUS;

AQHAIM3UPOBAaTh W OLEHUBATh  IOCIIEICTBHUSA
OBITOBOM W TIPOM3BOACTBEHHOW JESITEIHHOCTH
YEIIOBEKa, CBA3aHHOMN c buznyeckumy|
[POLIECCAMH, c MO3ULU I AKOJIOTUYECKOU

0€30MaCHOCTH, TPEACTABJICHUN O parioOHAIHBHOM
MPUPOJONONB30BaHUU, a4  TaKXkKe  Pa3yMHOM
MCIOJIb30BAHUU TOCTHKEHUI HAYKH U TEXHOJIOTUH

Ul JAJbHEHIIEr0  pa3BUTHUS — YEJIOBEYECKOI'O
00II1eCTBA;
IMP11y IIPUBOAUTH IIPUMEPBl BKJIAJAa POCCUUCKUX U
3apyOeKHBIX y4YCHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHUE TMPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
OPUMEHATh PA3IUYHbIE CIOCOOBI PabOTHI C
uHpopMmanuelt (HU3NYECKOTO COIEpKAHHUS C
OBJIAZICHHE pa3IMYHBIMU criocobamu
. HCII0JIb30BaHUEM COBPEMEHHBIX
pabotel ¢ wuHboOpManuen (pU3UIECKOro .
MH(POPMALIMOHHBIX TEXHOJOTHHA, WpU 3ITOM
COJIepKaHus c HCIIOJIb30BaHUEM
UCIIOJIb30BATh COBPEMEHHbIE MH(OPMAIIMOHHBIE
COBPEMEHHBIX MH(POPMaLIMOHHBIX
. . | TEXHOJIOTMM JJIsl TIOWUCKA, TNEpepadoOTKU H
TEXHOJIOTHH, pa3BUTHE YMEHHH . .
IpeabsBICHUS y4eOHOW M HAy4YHO-IOMYJISIPHOM
KPUTHUYECKOIO  aHajgu3a W OLCHKHU
. uHpopMaIuy, CTPYKTYpUPOBAaHHUS U
JOCTOBEPHOCTH MOJTydaeMoil HHpopMaIuy; .
MHTEepHpeTanuu HH(GOpMaIK, MOJIYyYeHHOU M3
pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJM3UPOBATh IOJIY4aeMyl0 HH(GOPMAIHIO H
OLICHMBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE
UMEIOLUXCS 3HAHUI, TaK ¥ HAa OCHOBE aHaJIM3a
MCTOYHMKA HHPOpMALIUY;
P12y | OBJIaACHHUE OpraHu3alMOHHBIMHA Hu
[103HABATEJIbHBIMU YMEHUSIMHU [IPOSIBIISITH OPraHU3alMOHHBIE M IIO3HABATEILHBIC
CaMOCTOSITEJILHOTO TPUOOPETEHHSI HOBBIX [yMEHHUS CaMOCTOSITEIBHOTO NMPHOOPETeHHs HOBBIX
3HAHMW B IIPOLECCE  BBIINOJHEHUSA BHAHUW B TPOLECCE BBHINOJHEHUS MPOEKTHBIX U
NPOEKTHBIX U y4EeOHO-MCCIEN0BATENLCKUX |yueOHO-UCCIIEN0BATENLCKUX paboT;
paboT, ymeHusAMH pPabOTaTh B TPYNIE C | paGoTaTh B IPYIIIE C HCIIOJIHEHHEM PA3IMYHbIX
BBIIIOJHEHHEM — PA3JIMYHBIX  COLMAIBHBIX | COLHANLHBIX POJEH, ILIAHUPOBATH PAOOTY
poneﬁ, IMJIaHUPOBATH pa60Ty I'pynIbl, | TpyIibl, pallMOHAJIbHO pacOpeacIsiTh
pallioOHAJIbHO PACHPEACIIATE ACATCIBHOCTD | NeATCIbHOCTh B HECTAaHAAPTHHIX CUTYyaluiX,
B HCCTAaHJAPTHBIX CUTyalluAX, aJACKBATHO | OLCHMBAThL BKJaJ Ka)XJAOIr'o U3 y4YaCTHUMKOB
OIICHUBATHL BKJIaJ KaXXAOTO U3 YYACTHUKOB TPYIIIBI B pCHICHUEC paCCManHBaeMOﬁ
IPyNIbl B PELNIEHHE PACCMATPUBAEMOH | mpoGIIEMBI;
poOIIEMBI;
1P13y MCIIOJIb30BaTh TCOPCTUYUCCKME 3HAHUSI  JUIA
OOBSICHEHUS! OCHOBHBIX NPUHIUIIOB PaOOTHI
c(OPMHPOBAHHOCTH MOTHUBALIMY K OyAyIIEeH | U3BMEPUTENbHBIX  MPUOOPOB,  TEXHUYECKHUX
npoeCCUOHATBHON  JICATEIBHOCTH MO | YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
CMEUUANBHOCTAM  (DU3UKO-TEXHUYECKOTO | MPOSBIATH MOTHBALINIO K Oynymei
npouII. npogeccuoHaTbHON JESATEILHOCTH o
CIELMAIBHOCTSIM (U3UKO-TEXHUIECKOTO

npouIIs.
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2.4 Peanu3aius €IMHCTBA YPOUHOU U BHEYPOUYHOU JEATEIBHOCTH

O6mue HanmeHoBaHMe KOMIIETEHIIUH
KOMIIETEHIIHU
OK 01 BriOupats criocoOsl penieHus 3a1a4 npopecCuOHaIbHON AATEIbHOCTH PUMEHUTENBHO K|

Pa3JINIHBIM KOHTCKCTAaM;

3 Coxeprxanue y4eOHOTO npeamera

Paznen 1. ®usuka u MeToAbl HAYYHOTO [TO3HAHUS.

Tema 1.1. ®u3uka u METOBI HAYYHOT'O ITO3HAHHUS.
Oduznka - pyHIaMEHTAlbHAS HayKa O mpupoje. HaydHblii METOJ MO3HAHHUS U METOJbI HCCICIOBAHUS
buznyeckux SBICHUH. DKCHEPUMEHT W Teopusi B Mpoliecce IMo3HaHus mpupoabl. Habmionenue u
skcniepuMeHT B (usuke. CrocoObl M3MepeHus: (U3UYECKUX BEIMYMH (QHAJIOrOBblE M IU(POBBIC
U3MEpUTENIbHbIE MPUOOPHI, KOMIBIOTEpPHbIE JAaTYMKOBBIE cucTeMbl). [lorpemnoctun wu3mepeHuit
¢u3nueckux BenuyMH (aOCONIOTHAsT M OTHOCHUTENbHAs). MopenupoBaHue (U3NYECKUX SIBJICHUN U
poleccoB (MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, HUJealbHasl KHUIKOCTh, WJCAIbHBIN ras,
TOUeUHBbIN 3apsn). ['unoreza. @u3nyeckuil 3aK0H, TpaHULBl €ro npuMeHuMoctu. dusndeckast Teopusl.
Pons m mecro ¢usuku B (GOpMHPOBAHWM COBPEMEHHOW HAyYHOW KAapTUHBI MHpA, B TPAKTUUCCKOM
NEeITEIbHOCTH JIIOACH.

Pa3nen 2. Mexanuka.

Tema 2.1. Kunemaruka
Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHUYECKOro JBMKeHMs. CucreMa orcuera. [Ipsamas u
oOpaTHas 3aJaud MEXaHWKH. Pannyc-BEKTOp MaTepUAIIbHOM TOYKH, €ro MPOEKIUH HAa OCH CHCTEMBI
koopauHat. Tpaekropusi. Ilepemernienue, cCKOpocTh (CpeqHsii CKOpPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpEHHUE MaTepualbHON TOUKH, UX IPOEKIIMH HA OCU CUCTEMBI KoopAUHAT. C0KeHue NepeMEIleHUN n
CJI0)KEHUE CcKopocTeil. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE NBHXKEHUE. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS U MyTH MaTEpUaTbHON TOYKU OT BpeMeHH U ux rpaduxu. CBodoaHoe
najieHue. YCKOpeHue CBOOOJHOro majeHus. J[BrkeHue Tena, OPOUIEHHOrO IMOJ yIJIOM K TOPHU30HTY.
3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH M YCKOPEHHsI MAaTE€pHUaJIbHOH TOYKM OT BPEMEHU U UX TpaduKH.
KpuBonuneriHoe nBuxeHue. J[BUKEHHE MATEpUAIBHON TOYKH MO OKPY>KHOCTH. YTJoBasg W JUHEWHAas
ckopocth. Ilepmon wu wyacrora oOpameHus. LleHTpocTpemuTenbHOE (HOpPMalbHOE), KacaTelbHOE
(TaHTeHIIMAIBHOE) ¥ TIOJTHOE YCKOPEHUE MaTEePHATHbHON TOYKH.
[IpakTuueckas padora Nel «Kunemarnka MmaTepragbHOU TOUKN.

Tema 2.2. Jlunamuka.
Ilepsbiii 3akoH Herorona. Muepumanbsle cucreMsbl orcdera. [IpuHmun otHocurensHOCTH ['anmuies.
HewnneprimansHbie cuctembl oTcueta (ompeaeneHue, npuMmepsl). Macca tena. Cuna. [lpurimmn
cynepno3uiuu cui. Bropoii 3akon HproToHa myisi MmaTepuanbHOM TOYKH. Tpetuid 3akoH HproToHa miist
MaTepUaIbHBIX TOUEK. 3AKOH BCEMHUPHOI'O TATOTEHMS. DKBUBAJIEHTHOCTb I'PABUTALIMOHHOW U MHEPTHOM
Mmacchl. Cuiia TSKeCTH. 3aBUCHMOCTh YCKOPEHHUS! CBOOOIAHOIO IMaJileHUsl OT BBICOTHI HAJl MOBEPXHOCTHIO
IUTAaHETHl U OT reorpaduveckoil mupoThl. J[BrxKeHne HEOECHBIX TN U MX CIYTHUKOB. 3akoHbl Keruiepa.
IlepBas kocmuueckas ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBukymierocst ¢
yckopenueM. Cuna tpenusa. Cyxoe TpeHue. Cuna TpEeHHs CKOJBXKEHUS W CUJIa TPEHUS MOKOS.
Koadduuuent tpenusa. Cuna CONpOTHBICHHS TpU JBUKEHMM Tejla B JKUIKOCTH WM rase, ee
3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO ABMWKeHus. JlaBnenue. I'mapocrarnyeckoe nasienue. Cuia
Apxumena.
[IpakTuueckas padora Ne 2 «/luHamMuKa MOCTYNATEIbHOTO IBHKEHUS TEJIay.

Tema 2.3. Craruka.
AbcomoTHO TBepaoe Teno. [locTynaTenbHoe U BpalaTebHOE JBUKEHHE TBEPIOTo Teina. MOMEHT CHJIbI
OTHOCHUTENIBHO OCH BpailieHus. [lnedo cumnpl. CnoxeHue Cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LleHTp
TSOKECTH Tea. YCJIOBHS PAaBHOBECHS TBEPAOrO Tela. YCTOWYMBOE, HEYCTOMYHMBOE, Oe3pazIndHOe
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paBHOBECHE.
Tema 2.4. 3aKOHBI COXpaHEHUSI B MEXAHHUKE.

NMiynbsC MaTepuanbHOM TOYKH, CUCTEMBI MAaTEPUANIBHBIX TOUYEK. LIEeHTp mMacc CUCTEMBI MaTEpHAIBbHBIX
Touek. TeopeMa O IBMKEHUM LEeHTpa Macc. VIMIynbc CHiIBI M M3MEHEHUE HMITYJIbCca Teja. 3aKOH
COXpaHEHHsI uMITylbca. PeakTuBHOe JBMXKEHHME. MOMEHT WMIyJbCca MaTEPUAIBHOW  TOYKH.
[IpencraBnenne o coXpaHeHMH MOMEHTA UMITYJIbCA B IIEHTPAJIbHBIX MOJsIX. PaboTa cuibl Ha MaJioM U Ha
KOHEYHOM nepeMeniennd. [ paduueckoe npeacrapieHue padboTsl cuiibl. MomHoCTh cuiibl. Kunernueckas
SHEprus MaTepuanbHOW Touku. Teopema 00 M3MEHEHUH KUHETUYECKOH PHEPrUU MaTepHaIbHON TOUKH.
[ToTeHumanbHbple M HEMOTEHIMANbHbIE CHIIbL. [loTeHManbHas sHeprus. [loreHnnanbpHas s3Heprus ynpyro
neGopMHUpOBaHHON MpPYXHHBI. [loTeHIMaNbHAs SHEPTUs Tela B OJHOPOJHOM TPABUTALMOHHOM IIOJIE.
[ToreHunanbHast SHEprusi Tejla B IPABUTALMOHHOM IIOJIE€ OAHOPOJHOrO mHiapa (BHYTPH W BHE IIapa).
Bropas xocMudeckast CKopocTb. TpeThbsi KocMudeckas CKopocTb. CBsA3b pabOThI HETOTEHIUAIBHBIX CHJI C
U3MEHEHUEM MEXAaHWYECKOM HHEPrUHM CHCTEMBI Tell. 3aKOH COXPAaHEHHsS MEXAHMYECKOW SHEpruM.
Ynpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE BEepHYIM Uil UACaNbHOM KUJIKOCTH KaK CIEICTBUE
3aKOHA COXPaHEHUsI MEXaHUYECKON YHEPTUU.
[IpaxTuueckas padora Ne 3 «3akoHBI COXpaHEHHS B MEXAHHUKE.

Paznen 3. MonekynsipHast Gpusnka u TEpMOIMHAMHUKA.

Tema 3.1. OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUH.
OCHOBHBIE TIOJIOKEHHSI MOJICKYJIsIpHO-KuHeTHUeckoi Teopun (MKT), ux ombiTHoe 0O0OCHOBaHHE.
Huddysusa. BpoyHOBckoe ABMKEHHME. XapaKTep ABWKCHHMS M B3aUMOACWCTBUS YAaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIbIX T U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozene. Macca m pasmepsl Monekyn (atomoB). KommuectBo BemiectBa. IloctosiHHas ABorajpo.
TennoBoe paBHoBecue. Temmneparypa u crocoObl ee u3mepenus. [llkama Temneparyp Llenscus. Moaens
UJCAIBHOTO Ta3a B MOJIEKYJISPHO-KMHETUYECKOW TEOPHUM: YaCTHUIBl Ta3a JBMIKYTCS XaOTHUYECKH M HE
B3aMMOJICUCTBYIOT Jpyr ¢ JpyroM. ['a3oBble 3akoHbl. YpaBHeHue MeHnaeneena-Kianeiipona.
AbcomoTHas Temmeparypa (mkana Ttemnepatyp KensBuna). 3akon [lampTona. M3omporeccel B
UJeabHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe mpencTaBieHre W30MPOLIECCOB:
u30TepMa, H30X0opa, u3zobapa. CBA3b MeXAy MHaBICHHEM M CpEIHEH KUHETHYECKOW SHepruei
MOCTYNATEeNbHOTO TETJIOBOTO JBMKEHHS MOJIEKYJ UAEabHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH UAealbHOro ra3a). CBsi3p aOCOMIOTHON TeMmIeparypbl TEPMOIHMHAMHYECKON
CHUCTEMBI CO CPEAHEN KNHETUYECKOW SHEPTUEN IMOCTYNaTeIbHOrO TEINIOBOTO ABUKEHUS €€ YaCTHII.
JlaGopatopnas padota Ne 1 «IIpoBepka 3akoHa boiins — MapuoTTay.

Tema 3.2. OCHOBBI TEPMOJUHAMUKHI
Tepmonnnamuueckas (T/]) cucrema. 3agaHue BHEIIHUX YCIOBHUH JUIsl TEPMOJUHAMHYECKONH CUCTEMBI.
Bueuinue v BHyTpeHHHE napaMeTpsl. [lapameTpbl TepMOIMHAMUYECKON CUCTEMBI KaK CPEHUE 3HAYCHUS
BEJIMYMH, OIMCBHIBAIOIIUX €€ COCTOSHHME Ha MHUKPOCKONMYECKOM YypoBHe. HyneBoe Hagano
TepMoauHaMUKH. (CaMONpPOM3BOJIBHAS pelaKkcalusl TEPMOJWHAMMYECKOM CHCTEMBI K TEIUIOBOMY
paBHOBeCHIO. MoJenp HACAJBHOTO Ta3a B TEPMOJMHAMUKE - CHCTEMa YpaBHEHUMW: YypaBHEHHE
MenneneeBa-Kianeiipona ¥ BbIpaXeHUE Uil BHYTPEHHEH SHEPrUM. YCIOBHS NPUMEHUMOCTH ASTOH
MOJIEIN: HU3Kasl KOHLIEHTpAIUs YacTHL], BBICOKHE TeMIIEpaTypbl. BrlpakeHue A BHYTpEHHEN dHEpruu
OJIHOATOMHOT0 HealbHOro ra3a. KBasucrarnueckue 1 HecTaTUYeCKUE MPOIecChl. DeMeHTapHas paboTa
B TepMOAMHaMUKe. Beruucienue paboTsl no rpaduky mporecca Ha pV-nuarpamme. Teronepenaya Kak
croco®d W3MEHEHHs BHYTPEHHEW SHEepruM TEePMOAMHAMMYECKON CHUCTEeMbl 0e3 COBepILICHHS pPabOThI.
KonBek1us, TemnonpoBoAHOCTh, U3inydyeHue. KomnyectBo TemnoTsl. TennoeMKocTs Tena. Y aenbHas U
MOJISIpHas TEMJIOEMKOCTH BelllecTBa. Y paBHeHUe Maliepa. Y ienbHas TerioTa cropaHus Tormnsa. Pacuer
KOJIMYECTBA TEIJIOTHl mpH Terutonepenadye. I[lonarue o6 anmabatHoM mponecce. IlepBblii 3akoH
TepMoAuHaMHUKU. BHyTpeHHss sHeprus. KomudecTBo TemioTel M paboTa Kak Mepbl H3MEHEHUs
BHYTPEHHEHN dHEPIUM TEPMOJMHAMUYECKOU CUCTEMBI. BTOPO 3aKOH TEPMOJMHAMHUKU 11 PABHOBECHBIX
IIPOLIECCOB: Ye€pe3 3aJaHHOE PABHOBECHOE COCTOSHHE TEPMOJWHAMHYECKOW CHUCTEMBI IPOXOAUT
€IMHCTBeHHas anuabara. AOcomioTHas Temmeparypa. BTopoil 3akoH TepMOAMHAMHKH  JUIs
HEPAaBHOBECHBIX IPOILIECCOB: HEBO3MOXKHO IMeEpelaTh TEIUIOTYy OT Oojee XOJOAHOro Teiaa K Oolee
Harperomy Oe3 kommencanuu (Knaysuyc). HeoOpatumocTh NpHUPOIHBIX MpoLEccOB. [IpuHIMITEI
nevictBusa TeroBbix MammH. KITJ. MakcumanbHoe 3Hayenue KIIJI. IMukn Kapno. Dxonorunueckue
aCIIEKThI UCIIOJIb30BaHUS TEIUIOBBIX JBUTaTeNeil. TemnoBoe 3arpsa3HEHUE OKPYKAIOIIEH CPEBI.
[TpakTuueckas padota Ne 4 «[IpuMeHeHHe MepBOro Havajaa TEPMOJUHAMUKH K U30IPOIIECCaM.
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Tema 3.3. Arperatabie cOCTOAHUS BeliecTBa. Pa30BbIe MEPEXOIbI.

[TapooOpazoBanne u KoHAeHcauus. VcmapeHue M KuIeHHE. Y IeNbHas TemjaoTa MmapooOpa3oBaHus.

Hacpliennsle ¥ HeHachbllleHHble mnapbl. KadecTBeHHas 3aBUCHUMOCTh IUIOTHOCTH W JIABJICHMS

HACBIIICHHOTO TIapa OT TEMIEPaTyphl, UX HE3aBHUCHUMOCTh OT 00heMa HACBIIIEHHOTO Mapa. 3aBHCUMOCTh

TEMIEPaTypbl KUIIEHUS OT JaBJIEHUS B KUJIKOCTH. BIaxkHOCTH Bo3ayxa. AOCONIOTHAs U OTHOCUTENbHAs

BIQXKHOCTh. TBepnoe Teno. Kpucrammudyeckne u amopdHbie Tena. AHU30TPONUS CBOWCTB KPHCTAJIOB.

[InaBneHue m Kpucraumzanus. YaenbHas TerioTa ruraBinenus. Cyomumanus. Jledopmaruu TBepaoro

tena. Pactsokenume u cxkarue. Casur. Mopynes HOwnra. Ilpemen ympyrux gedopmanmii. TemmoBoe

paciMpeHue KUIKOCTeH U TBepAbIX Tel, 00bEMHOE U JIMHEHHOE pacliupeHue. AHIAPMOHH3M TEIUIOBBIX

Koe0aHUi YacTUIl BEUIeCTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHHS Tel (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B (Ha30BBIX IepexoAax. YpaBHeHue TeruioBoro Oananca. [loBepxHocTHOE

HaTsDkeHne. KoaduimeHT mNoBEepXHOCTHOrO HaTshkeHHWs. KanwuispHele siBiaeHus. JlaBieHuwe mo

HMCKPUBJIICHHOM MOBEPXHOCTHIO )kuAKOCTH. Dopmyna Jlamnaca.

JlaGopatopHas pabota Ne 2 «OnpeneneHne OTHOCUTEIBHOM BIQXKHOCTH Bo3ayxay. JlaboparopHas paboTa

Ne 3 «Omnpenenenue xkoddduimeHTa MOBEPXHOCTHOTO HATSDKEHHS BOJbI». JlabopatopHas pabora Ne 4

«Omnpenenenue KO3PPUIMECHTA TUHSHHOTO PACITUPEHUS.

Paznen 4. DnexkrpoguHaMuka.
Tema 4.1. DnexTpocTtaruka

ONIEKTpOAMHAMHUKA. JIEKTpU3alMsl TEI W €€ NPOSBICHHSA. OJEKTpuyYeckud 3apsn. JlBa Buga

ANEKTPUYECKUX  3apsfaoB. [IpOBOAHUKM, JUANEKTPUKM U TOJYNPOBOAHUKUA.  DJIEMEHTAPHBIN

SNIEKTPUYECKU 3apsAln. 3aKOH COXPAaHEHMSl OJJIEKTPUYECKOro 3apsiiaa. B3aumoneiicTBue 3apsjioB.

Toueunsle 3apsabl. 3akoH Kynona. Dnextpuueckoe nose. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsibl.

HanpsixeHHOCTB 251ekTprueckoro mojst. [IpoOHbIii 3aps. JInHun HanpsHKEHHOCTH SJIEKTPUUYECKOTO TOJIS.

OpHoponHOe anekTpuueckoe 1mosie. lloTeHnmanbHOCTE  3iIeKTpocTaTMdeckoro mousid. Pa3HocTh

MOTEHIMAIOB U HanpspkeHue. [loTenumanbHas sHeprus 3apsaa B dJeKTpocTaThiueckoM nodgie. [lotennuman

aNeKTpocTaTuueckoro 1moiss. CBA3b  HANPSOKEHHOCTH TMOJS M PAa3HOCTH MOTEHIMANOB IS

ANIEKTPOCTATUYECKOTO TMoJisd (KaK OJHOPOAHOrO, TaK M HEOAHOpoAHoro). [lpuHuunm cyneprno3unuu

anekTpudeckux monei. [lome Touewnoro 3apsma. Ilome paBHOMepHO 3apstkeHHON cdepsl. [lome

PaBHOMEPHO 3apsKEHHOTro 1Mo 00beMy mapa. [lose paBHOMEpHO 3apsiKEeHHONW OECKOHEYHOW IIOCKOCTH.

KapTunpl nuHMIl HaNpsHKEHHOCTH 3THX MOJEH M 3KBUIIOTEHLUANbHBIX MOBepXHOCTEH. [IpoBogHuKN B

3JIEKTPOCTATHYECKOM I0JIE. Y CIIOBUE PAaBHOBECHS 3apsA0B. [[MANEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

JusnexkTpuueckass NpoOHMLIaeMOCTh BewlecTBa. KoHaeHcarop. OJNEKTPOEMKOCTh  KOHJEHCATOPA.

OJEKTPOEMKOCTh  IUIOCKOrO  KOHJeHcaropa.  [lapamnenbHoe — cOeqMHEHHE  KOHAEHCATOPOB.

[locnenoBarenbHOE COEAMHEHNE KOHIEHCATOPOB. ODHEPrus 3apsKEHHOIO KOHIEHcaropa. JIBM>KeHue

3apsyKEHHOM YaCTUIIbl B OAHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

JlaboparopHnas pabota Ne 5 «Omnpenenenue 3MeKTPUISCKON EMKOCTH KOHJIEHCATOPAY.

Tema 4.2. [ToCTOSITHHBIN JEKTPUYECKUN TOK.

Cuna Toka. IlocTOsIHHBIA TOK. YCIOBHS CYIIECTBOBAHUSI TOCTOSIHHOTO AJIEKTPUYECKOTO TOKa.

Uctounukn toka. Hampsokenme U m OJIC . 3akonm Oma i1 y4acTka IHenu. OJIEKTPUYECKOE

COMNPOTHUBIIEHUE. 3aBUCUMOCTb COIPOTHUBJICHUSI OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI M IUIOLIAIN

MIONIEPEYHOI0 CEYEHMs. YJIeJIbHOE CONpPOTHUBIICHHME BemecTBa. [locnenoBarensHoe, MapamienbHOE,

CMELIaHHOE COCIMHEHUE IIPOBOJHUKOB. Pacuer pa3BeTBICHHBIX »JJeKTpuueckux uneneil. Ilpasuna

Kupxroda. Pabora snexkrpuueckoro Toka. 3akoH J[xoymnsa-JIeHma. MOIIHOCTh 3JEKTPUYECKOTO TOKa.

TemioBas MOIIHOCTB, BblAeIsAeMas Ha pe3uctope. /1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOYHHUKA TOKA.

3akon Oma Juisi TTOHOW (3aMKHYTOM) AJIEKTPUYECKOM Iernmu. MOoIIHOCTh MCTOYHUKAa Toka. KopoTkoe

3amblkaHue. KoHaeHcaTop B 1IENU MOCTOSIHHOTO TOKA.

[Tpaktuueckas padorta Ne 5 «Pacuer snektpuueckux mnenei». Jlaboparopnas padota Ne 6 «OnpeneneHue
OJIC u BHYTpPEHHEIro COINPOTUBIICHUS HCTOYHHMKA ToKay. JlaGopartopHas pabGora Ne 7 «Omnpenenenue
TeMIiepaTypHoro kosdduimenta conporuBieHus». Jlaboparopras padora Ne 8 «Ompenenenue yaeabHOTO
COMPOTHBIICHUsI MaTepuana NpoBoAHHKaAy». Jlabopatopuass pabora Ne 9 «MccnemoBaHue 3aBUCUMOCTH
MOIIIHOCTH, TOTPEOIIIEMOI! TaMIIOH, OT HANIPSDKEHHUS Ha €€ 3aKUMax.

Tema 4.3. Toku B pa3iaMuHbIX Cpelax.

DJeKTpryecKasi IPOBOAUMOCTh PA3JINYHBIX BEHIECTB. DJIEKTPOHHAS MMPOBOJAUMOCTD TBEPJBIX METAIIOB.

3aBUCUMOCTh COMPOTHUBIICHUS METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb. DIIEKTPUUECKUN TOK B

Bakyyme. CBolicTBa dJeKTpOHHBIX TydykoB. IlomympoBomuuku. CoOCTBEHHAass U MpPUMECHAs

IPOBOJUMOCTh  MONYNpoBOAHMKOB. CBoiicTBa p-n-mepexoxa. IloaynpoBOIHUKOBBIE —MPUOOPHI.
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DJIEKTPUUYECKUIN TOK B AJIEKTPOIUTAX. DJIECKTPOIUTUYECKAS TUCCOLMAIMS. DIEKTPoau3. 3akoHbl Dapanes
JUISL 3JIEKTPOJiM3a. DJEKTPUYECKUM TOK B razax. CaMOCTOSITENIbHBIH M HECAMOCTOSATENbHBIM pa3psl.
PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [lnazma.
JlaboparopHuas pabota Ne 10 «OnpeneneHne dIEKTPOXUMHYECKOTO YKBUBAJICHTA MEIN.

Tewma 4.4. MarautHoe 1ose.
BzaumopaeicTBuE NOCTOSSHHBIX MAarHUTOB M IIPOBOJAHUKOB C TOKOM. MarnuTtHoe mnonie. Bektop
MarHUTHOM WHAYKUMHU. [IpUHIMI Cynepno3WiuM MarHUTHBIX MoJied. JIMHUM MarHUTHOM WHIYKIIWH.
MarautHoe nose NpOoBOAHMKA C TOKOM (IIPSIMOrO NPOBOJHHUKA, KATYyIIKW U KPYroBOro BUTKa). OmbIT
Opcrena. Cuna Ammnepa, ee HampabieHue w1 Moayiab. Cuna JlopeHua, ee HampaBiI€HUE U MOIYJb.
JIBr>keHue 3apspKEHHOW YacTHUIBI B OJHOPOAHOM MarHuTHOM mose. Pabora cuinbl Jlopenna. MarHutHoe
nosie B Bemectse. deppomMarHeTuky, napa- u AMaMarHeTHKU.
[IpakTuueckas pabora Ne 6 « MarHuTHBIE SBICHUS.

Tewma 4.5. DnexTpoMarnuTHasi HHIAYKITUS.
SIBneHue 3neKTpoMarHuTHOM MHAYKIUU. [ToTok BekTopa MarHuTHON MHAYKIMU. D/IC nHayknuu. 3aKoH
aneKkTpoMarHuTHOM nHAykiuu dapanes. Buxpesoe anexkrpuueckoe nosie. Toku @yko. DJIC unayKIMUHA B
MPOBOJIHUKE, JABWXKYLIEMCA B OJHOPOJHOM MarHuTHOM mone. [IpaBuno Jlenma. MHAYKTHUBHOCTB.
Karyiika MHIYKTUBHOCTH B II€MM MOCTOSIHHOIO TOKa. SIBieHue camoumHaykuuu. J/C camMOuMHIyKIIUU.
DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE TOJIe.
[TpakTrueckas padota Ne 7 «DnekTpoMarHuTHass HHAYKIHS. CaMOUHIYKITUS.

Paznen 5. KoneGanus 1 BOJTHBL.

Tema 5.1. Mexannyeckue 1 KojeOaHus.
Kone6anus u Boaasl. OCHOBHOE cOJlepyKaHHE Konebarenbnas cuctema. CBoOoaHbIE KoJeOaHMS.
["apmonnueckue konebanusa. Kunemarnyeckoe u IMHAMUYECKOE OMUCaHHE. DHEPreTHUECKOe OMHMCaHUe
(3aKOH COXpaHEHHUsT MEXaHHYECKON OHHepruu). BBIBOI IUHAMHYECKOTO OMNHUCAHHS TapMOHUYECKUX
KoJie0aHUM M3 UX DHEPreTUYeCKOro M KMHEMAaTUYECKOro OMHCcaHus. AMIUTUTYAa U (a3a KojaeOaHUM.
CBsi3b aMIUTUTYIbl KOJICOAHW WMCXOJHON BEIMYMHBI C aMIUIMTYJAaMH KOJICOaHWH €€ CKOPOCTH U
yckopenus. [lepuon u yactora konebanuii. [lepnoa Manmbix CBOOOTHBIX KOJEOAHMIT MAaTeMaTHYECKOTO
MasTHUKA. llepros CcBOOOIHBIX KOJE€OaHMH TNPYKUHHOTO MasTHHKA. lloHsATHE O 3aTyxaromux
KoneOanusx. Beinyxkaennpie konebanus. Pezonanc. PesonancHas kpuBas. BriusHue 3aryxaHust Ha BUJ
pe30HaHCHOU KPUBOM. ABTOKOJIEOAHUSI.

Tema 5.2. DIeKTpOMarHUTHbIE KOJIEOaHMUS.
KonebGarenbuplii KOHTYp. CBOOOIHBIE AJEKTPOMArHUTHBIE KOJIEOAHWS B HJICAJTLHOM KOJIEOATEIHHOM
koHType. ®opmyna Tomcona. CBs3b aMIUIUTYABI 3apsija KOHJIEHCATOpa C aMIUIUTYAOM CHIIBI TOKa B
K0JIe0aTEIbHOM KOHTYpe. 3aKOH COXpaHEeHMs] SHEPrMH B HJAEaJbHOM KoJjeOaTeabHOM KOHTYpE.
3aryxammue DSIeKTPOMarHUTHBIE KolleOaHws. BBIHYXJICHHBIE OSJCKTPOMArHUTHBIE — KOJEOAaHMUS.
[lepemenHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U JEHCTBYIOIEE 3HAYEHUE CUJIbI TOKA
U HaMPSOKSHUS TP Pa3InyHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT BpeMeHU. CHHYCOUTaTbHBIN
nepeMeHHbI TOK. Pe3ucTop, KOHJEHCATOp M KaTyllKa WHAYKTUBHOCTH B LIENH CUHYCOUJAIBHOTO
MepeMeHHOT0 ToKa. Pe3oHanc TokoB. Pe3onanc wHanpspkeHuid. MpeanbHplii  TpaHchopmartop.
[IpousBoncTBO, Tepenaya W TOTPEOJICHUE DICKTPUUYSCKOW JHEPrHH. ODKOJOTHUECKUE PUCKH TIpU
IIPOU3BOJICTBE JIEeKTposHepruu. KyabTypa Ucronb30BaHUS SJIEKTPOIHEPTUHU B TTOBCETHEBHOM KU3HU.
JlaGopatopHas padota Ne 11 «M3y4yenue ycTpoiicTBa u paboTsl TpanchopmaTopay.

Tema 5.3. Mexanuueckue v 3J€KTPOMArHUTHBIE BOJIHBI.
MexaHnnueckre BOJIHBI, YCIOBHUSI UX pacrnpocTpanenus. llonepeunsie u npoaoibHbie BOMHBL [lepuon,
CKOPOCTh paclpoCcTpaHeHusl U AjuHa BoJHbI. CBOMCTBa MEXaHUYECKUX BOJH: OTPa)XEHHE, MTPEJIOMIICHUE,
uHTepdepeHimst u qudpakuus. 3Byk. CkopocTs 3ByKa. I'poMKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
[IlymoBO€ 3arps3HEHUE OKpPYXAIOWMIEH Ccpelabl. DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS HW3JIYyYEHUS
AJIEKTPOMATHUTHBIX BOJIH. B3auMHas opueHTalusi BEKTOPOB B 3JIEKTPOMarHUTHOW BosiHe. CBoiicTBa
9JIEKTPOMArHUTHBIX BOJH: OTpa)kKeHUE, NpeJoMJIeHUe, MoJspu3alus, uHTephepeHuus U audpaxuus.
[Ikana 31eKTPOMAarHUTHBIX BOJH. [I[pruMeHeHne 3EKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [IpUHIIMAIIBI
pPaAroCBA3M U TeleBUACHUA. Paguonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHHE OKPYKAIOLIei cpebl.

Tema 5.4. OnTuka.
[IpsamonuHEtHOE pacpOCTpaHEHUE CBETa B OAHOPOIHOU cpeae. JIyu cBera. TodyeuHblid HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHne w300pakeHWN B IUIOCKOM 3epKale.
Cdepuueckue 3epkana. [Ipenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIOTHBIN IMOKa3aTeNb
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npesnoMieHuss. OTHOCUTENbHBIN MMOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI CBETAa U COOTHOLIEHUE
JUIMH BOJIH IIPU NIEPEX0JIE€ MOHOXPOMATUYECKOTO CBETA YEpe3 IPaHMIly pasziea JBYX ONTUYECKUX CPEN.
Xon nyuerr B mpu3Mme. Jucnepcus ceera. CioxHbiii coctaB Oenoro cBera. LIser. [lomHoe BHyTpeHHEE
orpakeHue. IlpenenpHbI yroia MOJIHOrO BHYTpEHHEro orpaxeHus. CoOuparolmue M paccenBarollye
muH3bl. ToHkasg nnH3a. POKYyCHOE pacCTOSHHE M OINTHYECKass Cujia TOHKOM JMH3bl. 3aBUCUMOCTh
(OKYCHOTO paccTOsIHUSA TOHKOW C(epUyecKOi JHH3BI OT €€ TEOMETPUU M OTHOCUTEIILHOTO TOKa3aTels
npenomiieHus. opMya TOHKOW JTUH3BI. Y BEIUYEHUE, TaBaeMOe JTUH301. X0/ Jiyda, MPOLIEIIIEro JIMH3Y
1IOJI TPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOM onTudeckoit ocu. [loctpoenne n3odpakeHuil TOUKH U OTpe3Ka
psIMOM B COOMPAIOIIMX M pacCEUBAIONINX JMH3aX U UX cucTteMax. Ontudeckue npudbopsl. Pazpemaromias
cnocoOHOocTh. ['71a3 Kkak omnrTuyeckas cucreMa. l[Ipenenbl NMPUMEHUMOCTH T€OMETPUYECKOH ONTHKH.
BonnoBass ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HWCTOYHMKW. YCIOBHS HAOIIOICHUS
MakCMMYMOB W MHMHHMYMOB B HHTEP()EPEHLUUOHHOW KapTUHE OT JBYX KOT'€PEHTHBIX HCTOYHHKOB.
[Tpumepsl kiaccuueckux uHTepdepeHMoHHbIX cxeM. Judpakuus cBera. udpakumonnas pemierka.
VYcioBue HaOMONEHUS TJIaBHBIX MAaKCHMyMOB TIpHM TMAJCHUHM MOHOXPOMAaTHMYECKOIO CBeTa Ha
mudpakuoHHyto peueTky. [lonspuzanus ceera.
JlaGopatopHnast pabota Ne 12 «Omnpenenenue mokasaTens MperoMiIeHus cTeknay. JlaboparopHas pabota
Ne 13 «Onpenenenue JIMHBI CBETOBON BOJHBI C TTOMOIIBIO TUPPAKITUOHHON PEIIETKUY.

Pa3znen 6. OcHOBBI cieMaIBbHON TEOPUN OTHOCUTEIBHOCTH.

Tema 6.1. OcHOBBI clieIUATLHONW TEOPUU OTHOCUTEIBHOCTH.
I'panunpl  NPpUMEHMMOCTH  KJIAacCH4eCKOM  MexaHuku. llocrymarsl  cnenMalbHOM — TEOpPUH
OTHOCHUTENBbHOCTH. [IpocTpancTBeHHO-BpeMeHHON wuHTepBan. [IpeoOpasoBanus Jlopenma. YcioBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHUM M COKpAIECHUE JJIUHBI.
OHEPrus U UMIYJIbC PEIATUBUCTCKON YacTULbl. CBsI3b MACCHI C SHEPTUEH M UMITYJILCOM PESTUBUCTCKOMN
YacTULIBI. DHEPrHs MOKOSI.
[TpakTrueckas padota Ne 8§ «OCHOBBI ClTeIMATILHON TEOPUU OTHOCHTEIILHOCTH Y.

Paznen 7. KBanToBas ¢usnka.

Tema 7.1. DneMeHTbl KBAHTOBOW ONTUKH
PaBHOBecHOE TemIoBoe W3NydeHHE (M3NydyeHHe aOCOJIOTHO YEpHOro Tena). 3aKoH cMmemleHus BuHa.
['mnore3a [lnanka o kBaHTax. DOTOHBI. DHepruss U uUMIyNbC (oroHa. Dotodrdpdexr. Ombiter A.l.
CroneroBa. 3akonbl (oTtorddekra. YpaBHenue OunmmreitHa i ¢dorodddexra. "Kpacnas rpanuna
dotoaddekra. [laBnenue cBera (B YACTHOCTH, JaBJICHUE CBETa Ha aOCONIOTHO TMOTJIOMIAMOIIYI0 H
a0COIOTHO OTpaXkarIyro moBepxHOcTh). OnbiTel I1.H. JIeGeneBa. BonHoBbIe cBoiicTBa yacTuil. BoyHbI
ne bpoitns. JlnuHa BosHBI ae bpoins u pasmepsl 00JacTH JOKAIM3allUM JIBWKYIICHCS YaCTHIIBL.
KopnyckymsipHo-BosiHOBOH ayanusM. Judpaxiius 371eKTpoHOB Ha kKpucTaiuiax. Crnenuduka u3MepeHuil B
Mukpomupe. CooTHOIIEHUsT HeonpeneaeHHocTe [ eiizendepra.
[Tpaktudeckas padora Ne 9 «3akonbl poTodPheKTar.

Tema 7.2. ®uzuka atoma.
OnbITH IO UCCIIEIOBAHMIO cTpoeHHs aToMa. [Inmanerapnas moaens atoma Pesepdopaa. Ioctynarer bopa.
Wznyuenue u norjiouieHre (GOTOHOB MpU MEPEXo/ie aToMa ¢ OJHOTO YPOBHSI SHEPruu Ha Apyroil. Bumbl
cnekTpoB. CrieKTp ypoBHEW sHepruu aroma Bogopona. CIIOHTAaHHOE U BBIHYXAECHHOE M3JIy4EHHE CBETA.
Jlazep.
JlaGoparopHas padota Ne 14 «HabmroieHue CIUIOIIHOTO U JIMHEHYATOTO CIIEKTPOB.

Tema 7.3. ®u3nka aTOMHOTO S/Ipa ¥ AJIEMEHTAPHBIX YACTHII.
Hyxnonnas mozpens sinpa [eiizenOepra-MBanenko. 3apsa sapa. MaccoBoe uucio sjpa. M30Tombl.
PannoaktuBHOCTh. Anb(da-pacnaz. DIEKTPOHHBIA W TO3WTPOHHBIM OeTa-pacmaj. [ amMMa-u3iydeHue.
3aKOH paJMOaKTUBHOIO pacnana. PannoakTuBHblE HM30TONBI B Ipupoae. CBoONCTBa MOHM3UPYIOLIETO
u3NydyeHus. BrusHHe paglOaKTUBHOCTH Ha J>KUBBIE OpraHu3Mbl. EcTecTBEHHBIM (QOH H3IIydeHUs.
Jo3umetpusi. DHEprusi CBSI3M HYKJIOHOB B snpe. Slnepuble cuibl. Jlepekr maccel siapa. SnepHbie
peakuu. Jlenenue u cuHTE3 snuep. SAnmepHbie peakTophl. [IpoOiieMbl ympaBisieMOro TEPMOSIEPHOTO
CHUHTE3a. OKOJOTMYECKHE AaCIEKThl Ppa3BUTHS SIAEPHOM HHEpreTHMKU. MeToasl perucrpauuu M
WCCJIEOBAHUS DJIEMEHTAapHBIX dYacTull. DyHIaMEHTAJIbHBIE B3aUMOJEWUCTBHS. bapHOHBI, ME30HBI M
nentoHsl. [IpencraBnenne o CranpaptHoil monenu. KBapk-rimrooHHas Mozenb aapoHoB. Pusuka 3a
npeaenamu CtangapTHONW Mozenu. TeMHast MaTepusi U TeMHast sHeprusi. EquHcTBO hu3nyeckoi KapTHHBI
Mupa.
JlaGopaTtopHnas pabota Ne 15 «/3ydeHue TpeKoB 3apsHKEHHBIX YaCTHI] IO TOTOBBIM (poTorpadusivy.

Paznien 8. D1eMeHTH aCTPOHOMUHU U aCTPOPHUUKH.
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Tema 8.1. D1eMeHTHI aCTPOHOMHHU U aCTPOPUUKH.

Ortanbl  pa3BUTHS  acTpoHOMuH. [IpuKilamHoe W MHUPOBO33PEHYECKOE 3HAUYCHHE AaCTPOHOMHHM.
[IpuMeHNMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPHUPOABI KOCMHUYECKUX OOBEKTOB. MeTosl
acTpOHOMHUYECKMX  ucciefoBaHuii. COBpEMEHHBIE ONTHYECKHUE  TEJIECKOMbI, PaJHOTEIECKOIIHI,
BHeaTMoc(epHas acTpoHoMus. Bun 3Be3gHoro Heba. Co3Be3us, sIpKUe 3BE3/Ibl, TUIAHETHI, UX BUAMNMOE
nemxenue. Conneunas cucrema. Connue. ConHeyHas akTUBHOCTh. Mctounuk sHeprun CoJiHIIa U 3BE3I.
3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. /[marpamma 'clieKTpasbHBIN Kiacc - CBETUMOCTB'. 3Be3/bl
[JIAaBHOM  [OCJIENOBATEILHOCTH. 3aBHCUMOCTL ''Macca - CBETUMOCTR" JUIS 3Be3d IJIaBHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 38e37. COBpeMEHHbIE MPEACTABICHHS O TPOUCXOXKICHUH U
sposion CoJiHIIa W 3Be3[. JTamnbl XKU3HU 3Be3l. Mieunslil [lyts - Hama [Nanaktuka. [lonoxenue u
nemxenne Connna B ['anaktuke. Tunsl ranaktuk. PaguoranakTuky U kBazapsl. UepHble ABIPHI B sApax
ranakTuk. Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PasOeranuwe ramaktuk. Teopus
Bbonwmoro B3peiBa. PenukroBoe wm3nmydenuwe. MacmtabHas cTpykTypa BceenenHoil. MeraranakTuka.

Hepermennsie npodiaeMbl aCTpOHOMUH.
[TpakTtrueckas padorta Ne 10 «I[ToaBmxHas kapTa 3Be3THOTO HEOa.

4 Temarudeckoe IUIAaHUPOBAHME, B TOM 4YHCIE C Y4eToM pabouei

[MporpaMmbl BOCIIMTAHHUA C YKA3dHUCM KOJIMYCCTBA YaCOB, OTBOJAMUMBLIX Ha

OCBOEHHE KaKII0W TEMBI

HaumenoBanue (Coxaepikanue yueOHOro MaTepuaia (OCHOBHOE U O0BeM Konp!l koMIieTeHIINM,
pa3zenoB u TeM [mpodeccuoHalbHO- OPUEHTUPOBAHHOE), JIa0OpAaTOPHBIE| YACOB JTUYHOCTHBIX
U TIPaKTUYECKUE 3aHATHUS, IPUKIATHON MOYIb (TIpU pe3yNbTaToB,
HaJIUYUN) (dbopmMHpOBaHHUIO
KOTOPBIX
CIOCOOCTBYET
3JIEMEHT MPOrPAMMBI
1 2 3 4
OCHOBHOE COJIep>KaHNE
Paznen 1. ®uzuka 1 METObI HAYYHOTO MO3HAHUS.
2
Tema 1.1. OCHOBHOE COJIep>KaHNE
dusnka u ®uszuka - ¢yHIaMeHTallbHasg Hayka O MpPUpPOJIE. MPn, MPx, MPp,
METOJIBI HayuyHblii METOJ NMO3HAHUA U METOJBI MCCIEAOBAHUS] 2 OK 01, ITPO1, TIP02, ,
HAYHHOTO (U3UYECKUX  SBJIICHUM. 9KCHepI/IMeI;:IF 61/1 Teopus B TIP05, TTPO6, TTP0Y,
Mpoliecce TMO3HAHUA  MPUPOJBIL. abnmoeHe U
HOSHATHA. SIIzCHHepI/IMeHT B (bmm?e.p HCHOCO6I>I HiMepeHPIﬂ IP11, ITP 02y, ITP
(usvyeckux BeNMYMH (AHAIOTOBBIE M  LU(PPOBBIE 04y, IIP 10y, IIP11y,
113MEpHUTEIbHBIC puGopEI, KOMIIBIOTEPHbIE 1IP13y, JIPO7, JIPOS.
naT4uKoOBbIE cucTemsbl). [lorpemHocTu  HU3MepeHUH
(bu3udecKuX BeIUYrH (a0COMIOTHAS U OTHOCUTEIIbHAS).
MonenupoBanue (QU3MUECKUX SIBICHUNA W IPOLECCOB
(MaTepuanbHass TOYKa, aOCONIOTHO TBEPAOE TEJIO,
HacajbHas JKUJIKOCTb, HJEAIbHBIA Ta3, TOYCUHBIM
3apsan). ['mnoreza. Ou3nUecKuil 3aKOH, TPAHUIIBI €TO
npuMeHuMocTu. Pusnueckas teopus. Poib u mecTo
bu3ukn B (GOPMHPOBAHUM COBPEMEHHOW HaydHOU
KapTUHBI MUPa, B MPAKTUUYECKOU 1€ATEIbHOCTHU JIOJEH.
Pa3nen 2. Mexanuxka. 32

Tema 2.1.

| OCHOBHOE COJIepKaHNe
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Kunematuka

Mexanuueckoe JnBHKeHHE. OTHOCHTEIBHOCTH
MexaHudyeckoro AsmxeHus. Cucrema orcuera. [Ipsmas
u oOpaTHas 3aJauyud MeXaHMKH. Pannyc-BekTop
MaTepUaIbHOM TOUYKH, €r0 MPOEKIUA HAa OCH CHUCTEMBI
koopauHat. Tpaektopus. Ilepemernienue, CKOpOCTh
(cpemHsis  CKOpPOCTh, MTHOBEHHAasi CKOPOCTh) W
YCKOpEHUE MaTepUaIbHOM TOYKHU, UX MPOEKIIMU Ha OCH
cucteMbl koopauHaT. ClOXXeHHUE TMepeMelieHul W
CJI0’KEHUE CKOpPOCTEH. PaBHOMepHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEITHOE JIBUYKEHUE.
3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITYTH]
MaTepuadbHOW TOYKH OT BPEMEHM U WX TpaduKu.
CBoOogHOE  majzeHWE.  YCKOpEeHHE  CBOOOJHOTO
nageHus. J[BIbKeHUEe Tena, OpPOIICHHOTO TOJ YIJIOM K
FOPU30HTY. 3aBUCHUMOCTh KOOPJAWHAT, CKOPOCTH W
YCKOpPEHHUS] MaTepHaIbHOW TOYKH OT BPEMEHU M HX
rpa¢uku. KpuBonuHeiiHoe aBwKeHue. JIBHKEHUE
MaTepUaJIbHOM TOYKHM II0 OKPYKHOCTU. YIJIOBas W
muHelHas ckopocTh. [lepmoa m vactora oOparieHwus.
[lenTpocTpemMurenbHoe (HOpPMaIbHOE), KacaTelbHOE
(TaHTeHIIMAJIBHOE) U TIOJIHOE YCKOPEHHE MaTepHaTbHON
TOYKH.

[TpakTrueckue pabOTHI:

Nel «Kunemartnka MaTepuaibHON TOUKH.

MPn, MPx, MPp,
TIPO1, TIPO2, TIPO3,
TIP04, IIPO5, TIPO7,
TIP10, TIP11, TIP 04y,
TIP 05y, IIP 09y, IIP
12y, JIP06, JIPOS, OK
01.

Tema 2.2.
JnHamuka.

OCHOBHOE COJIep>)KaHNE

[lepBoiii 3akon  Hbrorona. HMHepumanbHBIE
cucTeMbl ~ orcuera. [IpUHIMO ~ OTHOCHUTEIBHOCTH|
['anmunes.  HewnepumanbHble  CHCTEMBI  OTCYETA]
(ompenenenune, mnpumepsl). Macca Tema. Cuna.
[Ipunimn cynepno3unuu cui. Bropoii 3akoH HeroTOHA|
711 MaTepraibHOM TOUKHU. Tpernid 3akoH HeroToHA 11|
MaTepUaIbHBIX TOYEK. 3aKOH BCEMHUPHOTO TATOTECHMUS.
OKBUBaJCHTHOCTh T'DAaBUTALlMOHHOM U  HMHEPTHOMH
Macchl. Cuila TSOKECTH. 3aBUCMMOCTh  YCKOPEHUS]|
CBOOOMHOTO MaJieHUs] OT BHICOTHI HAJl MMOBEPXHOCTHIO
MJIaHEThl U OT reorpaduueckoi MUpOTH. J[BHKEHHE
HeOeCHBIX Tel W MX CHYTHHKOB. 3akoHbl Keruiepa.
[lepBasi kocmuueckass CKOpocTh. Cuia yHOpyrocTH.
3akon ['yka. Bec Tenma. Bec Ttenma, nBumxkymierocs c
yckopenneM. Cuna Tpenusd. Cyxoe TtpeHue. Cua
TPEHUsI CKOJILKEHHMs] W CHJIa TPEHUS  IOKOS.
Kosddurmment tpenus. Cuiia CONPOTHBICHHS TIPH|
NBUKEHUU TeJla B KUJKOCTU WJIM rase, €€ 3aBUCUMOCTH|
OT CKOPOCTH OTHOCHUTENIBHOrO ABWXKEHUsA. JlaBieHue.
['mapocraTuyeckoe nasinenue. Cuna Apxumena.

[TpakTrueckue pabOTHI:

No2  «JluHamMuKa TMOCTYNaTeIbHOTO JBUKEHUS
Teya.

MPn, MPp, MPx,
I1P02, TIPO3, ITP04,
I1POS, ITPO7, ITP10,
ITP11, ITPO1y,
I1P02y, ITP03y,
[1P04y, ITPOSy,
I1P07y, ITP09y,
[1P11y, [TP12y,
I1P13y, JIP02, JIP04,
JIPO8, OK 01.

Tema 2.3.
CraTuka.

OcHOBHOE coaepkaHue

AbcomoTtHO TBeproe Teno. IloctymarenbHoe U
BpallaTeIbHOE JABMKEHHE TBEPAOro Tena. MOMEHT
CHJIBI OTHOCHUTEIBHO OCH BpamieHus. Ilneuo cuibl.

MPn, MPx, MPp,
TIPO1, ITP02, TIPO3,
TIP04, ITP07, TIPOS,
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CrokeHue Ccuil, TPWIOKEHHBIX K TBEPAOMY TENy.
LlenTp TsKECTH Tena. YCIOBUS PABHOBECUS TBEPAOIO

TIP11, IIPO1y,
TIPO3y, TIPO7y,

Tena. YCTOWYMBOE, HEYCTOMYMBOE, Oe€3pa3IM4HOe TP09y, [TP11y
aBHOBECHE. . ’
P JIP06, JIPOS, OK 01
Tema 2.4. OCHOBHOE COJIEPIKAHIE
3aKOHEI HMMmnynsc  MarepuanbHOM — TOYKH,  CHUCTEMBI
coxpaneHust B [MATCPHANBHBIX  TOYCK. Ilentp Macc  cucTeMBI g MPu, MPp, MPx,
MEXAHHKE. MaTepUalbHBIX TOueK. TeopeMa O JIBMIKEHUU LEHTPA [IPO1. TIPO2. TTP03

Macc. VMmynbc cuibl M M3MEHEHHE HMITyJbca Tela.
3aKoH COXpPAaHCHUS HUMITYJIbCA. PeakTuBHOE JOBHUKCHUC.
MoMeHT UMIyJibca MaTepUaIbHOMN TOYKH.
HpeﬂCTaB.HeHI/IG 0 COXpPAaHCHUMU MOMCHTA HUMITYJIbCAa B|
[EHTpaJIbHBIX ToJsX. PaboTa cuimbl Ha ManoM U Ha

KOHEYHOM NEPEMELICHUH. I'paduueckoe
MpelicTaBieHue paboThl CUJbl. MOIIHOCTh  CHJIBL
Kunernueckass  3Heprusi  MaTepUaJbHOM  TOUKH.
Teopema 00 W3MEHEHWH KHHETHYECKOW OSHEPIHH|
MaTepUaIbHOU TOYKH. IToTreHnuanbHbIe 51

HEMoTeHIManbHble cwuibl. [loTeHnManbHas >SHeEprus.
[MorennuaneHasi SHEprus ymnpyro nehopMUPOBaHHOMH
npykuHbl.  IloTeHuumanbHas  sHeprus  Tena B
OJIHOPOAHOM IpaBUTALMOHHOM Tmose. [loTeHnuanpHas
SHEPIHsl Tena B TPaBUTALMOHHOM ITI0JIE OJHOPOJIHOTO
miapa (BHYTpM W BHEe mlapa). Brtopas kocmuueckas
CKOpocTb. TpeTbsd KocMHYecKass CKOpocTh. CBs3b
pabOTbl HEMOTEHIHMAJIBHBIX CHWJI C HM3MEHEHHUEM|
MEXaHUYECKOM HSHEPrHUM  CHCTEMBI Te€l.  3aKOH|
COXPAaHEHHs MEXaHWYECKOM DHEpruv. YIpyrue u
HEYIIpyTHe CTOJIKHOBEHUs. YpaBHeHUE bepHymim mis|

TIP04, TIPS, TIPO7,
TIP09, TIP11, TIPOly,
TIP02y, TIPO3y,
TIPO5y, TIP0Yy,
TIP11y, JIPO1, JIPO3,
JIPOS, OK 01

UICATbHOM  JKUIKOCTH KAk  CIEACTBUE  3aKOHA
COXPaHEHUS] MEXaHUUECKON SHEPTUU.
[IpakTuyeckue pabOTHI: 1
No3 «3aKoHbBI COXpaHEHUS B MEXAHUKE»
Paznen 3. MonekynsapHas pusnuka u TepMOIUHAMUKA. 34
Tema 3.1. OCHOBHOE coJiepKaHue
OCHOBBI OcHOBHBIE MMOJIOKECHUS MOJIEKYJISIPHO-
MOJICKYJISIPHO- kuHetmdeckod  Teopuu  (MKT), wumx  onbiTHOE g MPx, MPn, MPp
b b b
KHHETHIECKOR ;)(6OCHOBaHI/Ie. Hudbdyzus. BpoyHOBCE{OG JIBIDKCHHE. TIPO1, TIP02, TIPO3, ,
apakTep JBWKCHHS U B3aWMMOJCHCTBHUS YaCTHI]
TeOpHH. PaKtep TIP04, ITPOS, TTPOG,

BelecTBa. MoOJEenu CTPOEHUs Ta30B, KUIKOCTEH U
TBEPIBIX TEI M OOBACHEHHE CBOMCTB BEIIECTBA HA|
OCHOBE ATHUX Mojeneil. Macca W pa3Mepbl MOJIEKYI
(aromoB).  KommuectBo  BemiecTBa.  [locTostHHAs
ABoranpo. TemnoBoe paBHOBecue. Temmeparypa ¥
criocoObl ee u3Mepenus. lllkana Temneparyp Llenbcust.
Mopenp  uaeanbHOr0o  raa B MOJIEKYJISIPHO-
KMHETUYECKOM TEOpHUU: YAaCTUILIBl Taza JABUKYTCS
XAOTMYECKU M HE B3aWMOJCHCTBYIOT JPYT C JIPYrOM.
["a3oBBIC 3aKOHBL. YpaBHeHHe Menneneena-|
Knamneiipona. AOcomtoTHas —Temmeparypa  (IIKania)
TeMIlepaTyp KenbBuHa). 3aKoH HanbToHa.
M3omponeccel B HIEAaTbHOM Ta3e C IOCTOSHHBIM|

KOJINYECTBOM BeliecTBa. ['padudeckoe npencraBieHUe

TIP07, TIPOS, TIP09,
TIP10, TIP11, TTIPO1y,
TIP02y, TIPO3y,
TIP04y, TIPOSYy,
TIP07y, TIP09y,
TIP12y, JIPO2, JIPO4,
OK 01, JIP03, JIPO7,
JIPOS
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M30MPOLIECCOB: M30TepMa, H30Xopa, Hu3obapa. CBs3b
MEXy IaBJICHUEM U CpEIHEN KUHETUYECKOU dHEepruei
[OCTYNATEJIbHOTO  TEIJIOBOIO  JBMXKCHMSI  MOJIEKYJ
M7EAIBHOTO ra3a (OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KHHETHYECKOW TeopuM uAcalbHOro Taza). CBs3b
QOCONIOTHOW ~ TemIepaTrypbl  TE€pPMOJWHAMHUYECKON
CHCTEMBbl CO CpeAHEH KHHETUYECKON HSHepruei
MOCTYNATEIbHOTO TEMJIOBOIO ABM)KEHUS €€ YaCTHLl.

JlaGopaTopHbie pabOTHI:

Nel «IIpoBepka 3akoHa boitnss — MapuorTa.

Tema 3.2.
OCHOBBI
TEPMOIUHAMHUKHN

OCHOBHOE COJIep>)KaHNE

Tepmonunamuueckast (T][]) cucrema. 3amanue
BHEILHUX YCJIOBHM JUIsl TEPMOJIUHAMHYECKON CUCTEMBI.
Buemnue wu  BHyTpeHHHEe mnapameTphl. [lapameTpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CpeJHUE 3HAUCHUS]
BEJIMYMH,  ONHCHIBAIOIIMX €€  COCTOSIHUE  HA
MUKpPOCKOIIMYECKOM  ypoBHe.  HyneBoe  Hawaio
repMonuHamMuKH.  CaMONpOW3BOJbHASA — pelaKcallus
TEPMOJMHAMUYECKON  CHUCTEMBl K  TEIUIOBOMY]
paBHOBecHo.  Monenp  HMaeanpHOro  rasa B
TEpPMOJMHAMHUKE - CHCTeMa YpaBHEHWI: YpaBHEHUE
MenneneeBa-Kianeitpona U BBIPAXKECHHUE hilat:(
BHYTPCHHEH JHEPrUU. Y CIOBHUsS NPUMEHUMOCTH 3TOM
MOJENIA: HHM3Kas KOHUEHTpAlUs 4YacTHl], BBICOKHE]
TeMIlepaTypbl. BelpaxkeHue s BHYTPEHHEH 3HEpPruyl
OJIHOATOMHOTO HJealnbHOro rasa. Kpazucrarnueckue
HECTaTHYECKUE NPOIECChl. DJeMeHTapHas paldora B
TepMOJAMHAMHUKE. Bbramcienue paboTel 1o Tpaduky|
npouecca Ha pV-aumarpamMMe. Temonepenada Kak
croco6 WU3MEHEHUS BHYTPEHHEH SHEpruy|
TEPMOJMHAMHUYECKOW  CHCTeMBbl 0€3  COBepILEHUS]
paboThl. KoHBeKIUs, TEMJIONPOBOIHOCTh, H3ITYUYCHHUE.
KonuuecTBo TemnoTsl. TenaoeMKoCTh Tena. Y aenbHasd
M MOJISIpDHAsI TEIUIOEMKOCTH BEIIECTBA. Y PAaBHEHUE]
Maiiepa. VYpaenpHas TeIUIOTa CrOpaHMs TOIUIMBA.
Pacuer KkoiamyecTBa TEIIOTHI MpU TEILIONEpEnaye.
[MonsTne 06 aamabatHOM mporecce. [lepBwiii 3aKoH|
TepMOJIMHaMUKU. BHyTpeHHsss sHeprud. KommuecTBo)
TEIUIOTHI M paboTa Kak Mepbl M3MEHEHHS BHYTPEHHEH
PHEPTrUU TEPMOJIMHAMUYECKON cucTeMbl. BTOpoii 3aK0H|
TEPMOJMHAMMKHU JJI1 PaBHOBECHBIX IPOLIECCOB: YEPE3
3a/laHHOE PaBHOBECHOE COCTOSIHHE
TepMOJIMHAMUYECKOMN CHUCTEMBI MIPOXOIUT]
€IMHCTBEHHAsI anuabaTta. AOCONIOTHAs TeMmIeparypa.
BTopoil 3aKOH TEPMOJMHAMMKHU IJIi HEPAaBHOBECHBIX
MPOLIECCOB: HEBO3MOXKHO IepenaTh TEIJIOTy OT Ooliee
XOJIOJJHOTO Tesa K Oojiee HarperoMy 0e3 KOMIEeHCaluy|
(Knaysmyc). HeobpatumMocTh NMPUPOIHBIX MPOIIECCOB.
[Mpunuunsl  peiictBust  temnoBbix MamuH.  KII.
MakcumanibHoe 3Haduenne KIIJ[. Iluxkn  Kapwno.
DKOJIOTMYECKUE aCIMEKThl HCIOJIb30BAHUS TEIUIOBbIX|
nBurareneil. TemmoBoe 3arps3HEHHE OKpYKalolleH|
CpE.BL.

MPx, MPn, MPp,
I1P02, TIPO3, ITP04,
I1POS, T1IP06, I1TPO7,
ITP08, I1P10, ITPO1Yy,
I1P03y, ITP04y,
I1P09y, ITP10y, OK
01, IIP11, JIPO2,
JIPO7, JIPO8
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[IpakTuyeckue pabOTHI:

No4 «IIpumeHnenune MepBOro Hayasa|
TEpPMOJIMHAMUKH K U30IIPOLIECCAM).

Tema 3.3.

OCHOBHOE coJiepKaHue

ArperaTHblie
COCTOAHUA
BEIIECTBA.
®dazoBble
MepPEXO/IbI.

[TapooOpazoBanue u kKoHaeHcanus. Vcnapenue u
KUIIEHWEe. YJenpHas TeIuioTa MapooOpa30BaHUs.
Haceiennbie 1 HeHachllleHHbIe napbl. KauecTBeHHas
3aBUCUMOCTb IUJIOTHOCTHM W JABJEHUS HACHIIIEHHOTO
mapa OoT TeMIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOIO0 Tapa. 3aBHUCUMOCTb TEMIIEpaTyphl
KUIICHUST OT JaBJCHUS B JKUAKOCTH. BiaXHOCTbH
BO3yxa. AOCOJIOTHAs U OTHOCHUTEIbHAs BIIAKHOCTb.
TBepnoe Tenmo. Kpucrammueckue u amopdHbie Tema.
AHU30TpONUSI CBOWMCTB KpucTauioB. [lmaBieHue u|
KpUCTaUIM3alus. YJenbHas TeIuioTa IUIaBJICHUS.
CyOnumarusi. Hedbopmarun TBEPJIOTO Tena.
Pactsokenue u cxartue. Caur. Moayns FOnra. Ipenen
yopyrux — jaepopmanmii.  TerioBoe — pacuiupeHue
PKUJKOCTEH M TBEPIBIX Tel, 00bEMHOE U JUHEHHOE
pacmpeHre. AHrapMOHU3M TEIUIOBBIX KoJieOaHUH|
YacCTUI[  BEUIECTBAa  Kak  MNpPUYMHA  TEIUIOBOTO
pacimpeHusi Tea (Ha  Ka4yeCTBEHHOM  YpOBHE).
[MpeoOpa3oBanue »Heprud B (Pa30BBIX IEpEXOiax.
YpaBHeHne TemiioBoro ©Oamanca. IloBepxHOCTHOE
HaTSDKEHHUE. Koapdunment IIOBEPXHOCTHOTO
HaTspbkeHns. Kanmisipaele saBneHus. JlaBneHue mnop|
VCKPUBJICHHON ITOBEPXHOCTBIO JKUIAKOCTH. Dopmyia
Jlannaca.

JlaGopaTopHbie pabOTHI:

No2  «Ompenenenue OTHOCUTENIBHOW BIIAXKHOCTH|
BO3yXa»

Ne3 «Onpenenenue KO3 pHULHEHTA|
MOBEPXHOCTHOTO HATSKEHUS BOJIBI»

Ne4 «Onpenenenne ko3¢ dumeHTa JHHEHHOTO

pacuIpeHus»

MPxk, MPp, MPp,
TIP02, IIP03, TIPO4,
TIP07, TIPOS, TIP10,
TIP11, IIPOly,
TIP02y, TIPO3y,
TIP04y, TIP07y,
TIP11y, JIPO3, JIPO4,
JIPO7, OK 01

Paznen 4. DnexrpoauHaMuka.
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Tema 4.1.

OCHOBHOE coJiepKaHue

DJIEKTPOCTATHKA

OnekTpu3zamusi Tel U €€ IPOSIBICHUS.
OJIeKTpUUYecKuid 3apsia. JIBa BuIa SIEKTPUYECKUX
3apsiI0B. [IpoBoanuKH, JTUAJIEKTPUKU u
MOJTYNPOBOJIHUKHA.  DJIEMEHTAPHBIA  AJIEKTPUYECKHUI
3apsi. 3aKOH COXpAaHEHHUs DJJIEKTPUUYECKOTo 3apsija.
B3aumoneiictBre 3apsaoB. TodedHble 3apsibl. 3aKOH|
Kynona. Onextpuueckoe mnose. Ero pelictBue Ha
PIEKTPUYECKUE 3apsbl. HarmpsixeHHOCTH,
priekTpuueckoro mons.  [IpoGubiit  3apsa.  Jluxum
HAIPSKEHHOCTH 3JIEKTPUYECKOro moist. OIHOPOIHOE]
DIIEKTPUYECKOE noJe. [ToTeHunanbHOCTH
PIEKTPOCTATHYECKOro Mouisl. Pa3HOCTh MOTEHIIMANIOB Y|
HarnpspkeHue. [loTeHnuanbHash SHeprus 3apsga B
PIEKTPOCTATHYECKOM noJe. [ToTenuman

DJICKTPOCTATUYCCKOI'0 I1OJIA. CBs3b HAITPAKCHHOCTH

12

MPxk, MPri, MPp,
TIPO1, IIP02, TIPO3,
TIP04, TIP06, TIPO7,
TTPOS, TTP10, TIP11,
TIP02y, TIPO3y,
TIP04y, TIPOSYy,
TIP07y, TIP09y,
TIP13y, JIPO2, JIPO4,
JIPOS, OK 01
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10JIs1 u pazHoCTH MOTEHIMAJIOB US|
RIIEKTPOCTATUYECKOrO MOJIsI (KaK OJHOPOJIHOrO, TaK U
HEOTHOPOIHOTO). [IpuHIMN CyINEPIIO3UIINH|
piekTpudeckux nojei. Ilose Toueunoro 3apsna. Ilone
paBHOMEpHO 3apsukeHHOUW cdeprl. [lone paBHOMEpHO
3apspKeHHOro 1o o0beMy miapa. Ilone paBHOMEpHO
3apsOKEHHONW  OGCKOHEUHOM  IIOCKOCTH.  KapTuHbl
TTUHUT HaIPSDKEHHOCTU 3TUX oJIeH 51
PKBUIMOTEHIMAJIBHBIX TOBEepXHOCTEH. [IpoBOAHUKHN B
DIIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PaBHOBECHS]
3apAOB. J{MAIEKTPUKU B 3JIEKTPOCTATUYECKOM IMOJIE.

J{usnexTpuueckas MIPOHUIIAEMOCTb BEILIECTBA.
Konpaencarop. DJIEKTPOEMKOCTh KOHJIEHCaTopa.
DIIEKTPOEMKOCTh MIJIOCKOTO KOHJIEHCATOopa.
[TapamnensHoe COeIMHEHHE KOHJICHCATOPOB.

[TocnenoBarenbHOE  COEOUHEHHWE  KOHACHCATOPOB.
OHEeprus 3apsHKEHHOro  KOoHAeHcatopa. JIBHKeHHE)
3apsDKEHHOW YacTULBI B OJHOPOJHOM 3JIEKTPUUYECKOM|
roJe.

JlaGopaTopHbie pabOTHI:

NoS «Onpenenenue 3MeKTPUIECKON EMKOCTH
KOHJICHCATOPa»

Tema 4.2.
ITocTostHHBIH
ANEKTPUYECKUAIN
TOK.

OCHOBHOE coJiep)KaHue

Cuma Ttoka. IlocTrosHHBIII TOK. YCIOBHSA
CYIIIECTBOBAHUS TMOCTOSTHHOT'O 3JIEKTPUYECKOTO TOKA.

Ucrounuku Toka. Hanpsxenne U n DJIC €. 3akoH|
OmMma IS yJacTka LETH. DNEeKTPUYECKOE]
CONPOTHUBIICHHUE. 3aBUCHMOCTh CONPOTHUBIICHNUS
OJIHOPOJIHOTO MPOBOJIHUKA OT €ro JUIMHBI U IUIOLIAAM]
[ONEPEYHOI0 CEUYEHUs. YIEINbHOE CONPOTHBIICHUE]
BELIECTBA. IlocnenoBarensHOE, napajuieJabHoe,
CMELIAaHHOE  COEAMHEHUE IPOBOAHUKOB. Pacuer
Pa3BETBICHHBIX JJIEKTpUYeckux ueneu. IlpaBuna
Kupxroda. Pabora »snekTpudeckoro ToOKa. 3aKoH|
Jxoyns-JIeHnma. MOIIHOCTE  3JEKTPUYECKOTO TOKA.
TermoBast MOITHOCTD, BbIAesieMas Ha pe3uctope. I/C
1 BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3aKOH|
OMa 111 MOJTHOM (3aMKHYTOM) SJIEKTPUYECKOU IIETH.
MorHocTh MCTOYHUKA TOKa. KopoTkoe 3ambikaHHeE.
KoHeHcaTop B LIeNH MOCTOSTHHOTO TOKA.

10

[TpakTrueckue pabOTHI:

No5 «Pacuer aIeKTpUYEeCKUX LEeiy.

JlaGopatopHbie pabOTHI:

No6  «Omnpenenenue 3/JIC U BHYTPEHHETO
COTIPOTUBIICHUS UCTOYHUKA TOKa»

Ne7 «Onpenenenue TEMIIEPATyPHOTO
Kod(puImeHTa ConpoTUBICHUS»

Ne8  «Ompenenenne yneabHOTO CONPOTHBIICHHUS
MaTepuaia MpOBOJHUKA»

Ne9 «MccnemoBanye 3aBUCHMOCTH MOIITHOCTH,
noTpeOIIeMOi JTaMITOM, OT HANPsHKEHUS Ha ee

3aKuUMax»

MPn, MPx, MPp,
I1PO1, TTIPO2, ITPO3,
I1P04, TIP06, ITPO7,
I1PO8, ITP10, ITP11,
ITPO1y, ITPO2y,
I1P03y, ITP04y,
I1P05y, ITP07y,
I1P09y, ITP10y,
[1P11y, [TP12y,
ITP13y, OK 01, JIPO3,
JIP06, JIPOS

CamocrostenbHas pabora: mTpopabOTKa KOHCIIEKTOB — 3aHSTHH,
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y4ueOHOI1 TuTeparypsl, yueOHBIX OCOOHI; peleHne 3a1ay.

[IpomexxyTounast arrectamnus B GopMe KOHTPOIBHOW paboThI 1
Tema 4.3. Toku OcHoOBHOE coziepKaHue
B Pa3IMYHBIX OnekTpuyeckass ~ ITPOBOJUMOCTh  Pa3IMYHBIX| 6
cpenax. BEIICCTB. JJICKTPOHHAS  MPOBOJUMOCTH  TBEPJBIX MPx, MPri, MPp,
METAJIOB. 3aBI/IéI/IMOCTI) COHpOTI/IBJ'IeHIgI METaJI0B oT TIPO1, TIP02, TIPO3,
remrneparypbl. CBEpXIPOBOAMMOCTb. DJIEKTPUUECKUH]
TOK B Bakyyme. CBOHCTBa JJIEKTPOHHBIX ITYYKOB. 11P04, ITPOG, TIPO7,
[MomynpoBomuuku. CoOCTBEHHass W IpHUMECHas T1P08, OK 01, I1P10,
MPOBOAMMOCTb  NOJNYNPOBOAHKMKOB. CBoiicTBa p-n- 1IP11, IIPOly,
repexoja. [TonynpoBOIHUKOBBIE pUOOPHI. I1P02y, ITP04y,
DJIEKTPUUYECKUI TOK B AJIEKTPOJIUTAX. I1P09y, ITP10y,
DIIEKTPOTUTHYECKAS JUCCOLMAIIHSL. DNEKTPOIIn3. P11y, P12y,
3akonbl Dapazes IS DJIEKTPOJIH3A. IIECKTPUUECKUIM] JIPO4. JIPO7. JIPOS
TOK B ra3ax. CaMOCTOATEIbHBIA U HECAMOCTOSTEIbHBIN ’ ’
paspsia. Pa3nuuHble THIIBI CAaMOCTOSTEIBLHOTO pa3psija.
Momnus. [1ma3zma.
JlaboparopHblie pabOTHI:
Nel0 «Omnpexnenenue 3IEKTPOXUMHUYECKOTO| 2
SKBUBAJICHTA MEIN)
Tema 4.4. OCHOBHOE coJiepKaHne
MaruuTtHaoe BzanMmogeiicTBe NOCTOSHHBIX MArHWTOB W
OIE. [POBOJHUKOB C TOKOM. MarnutHoe moje. Bexrop s
MarHuTHOM I/IHI[}\/’K]_II}I_I[/I. [Ipunimn cvynepnomunn MPx, MPr, MPp,
MarHuTHBIX TOJNeH. JIMHUM MarHuTHOM WHAYKIIVH.
MarHuTHOE TM0Jie TPOBOJHHKA C TOKOM (IIPSIMOTO IIP02, ITPO3, TTPO4,
MPOBOJIHUKA, KATyIIKH W KPYroBOro BHUTKa). OIBIT [1P06, ITPO7, TTPOS,
Dpcrena. Cuna Amnepa, ee HanpaBIEHHE U MOJYIb. 11P09, I1P10, ITP11,
Cuna Jlopenua, ee HanpaBJIeHHE U MOJYJb. J[BHKeHUe [1PO1y, I[TPO3y,
BapsDKEHHOW YacTUIbI B OJHOPOAHOM MArHUTHOM [1P07y, I[TP11y,
nosie. PaGora cunbl JlopeHma. MarnuTtHoe o€ B JIP06, JTPOS, OK 01
BerecTBe. DeppoMarHeTHKy, mapa- U JuaMarHeTUKH.
[IpakTuyeckue pabOTHI: 1
Ne6 «MaruuTHBIC SIBICHUS.
Tema 4.5. OcHoBHOE coJiep>kaHne
DNEKTPOMAarHuT SIBrieHME BIEKTPOMArHUTHONM HMHAYKIUHU. [I0TOK 5 MPn, MPk, MPp,
Hasl HHAyKLps, BEKTOpa MarHuTHOM uHaykuuu. IJC uHAYKIUU. TIPO1, TTPO2, TTP03,
3aKOH  BJEKTpOMAarHUTHOM  uHAyKuuu  Dapanes. TIP04, TIPS, TIP06,
Buxpesoe snextpuueckoe mnone. Toxku dDyko. I/C [1P07, TIP10, TIP11,
WHIYKIIUYA B TIPOBOJHUKE, IBIDKYIIIEMCSI B OJTHOPOTHOM|
MarautHOM 1oae. IlpaBuino Jlenna. MHIyKTUBHOCTE. [1PO2y, TIPO3y,
KaTyIka WHIYKTHBHOCTH B IINIH TIOCTOSHHOTO TOKA. [1P04y, I1TPOSy,
SBnenne camomHaykuuu. OJIC  caMOMHAYKLMH. I1P07y, ITP11y,
ODHEprusi MarHUTHOTO TIOJI KATYIIKA C TOKOM. I1P12y, JIP02, JIPO3,
(DIIEKTPOMAarHUTHOE IOJIE. JIPOS, OK 01
[TpakTrueckue pabOTHI: 1
Ne7 «INEeKTpOMarHuTHas WHYKIIHS.
CaMOMHAYKLIHS.
Pasznen 5. KoneOauus 1 BOJIHEL 32
Tema 5.1. OCHOBHOE COJIep>KaHNE
MexaHudecKue KoneobarensHas cucrema. CB0OOIHEIE




U KoeOaHus.
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KOJIeOaHusI. ["apmonnueckue KoJieOaHusl.
Kunematnueckoe ¥ JUHAMHUYECKOE  OMMCAHUE.
OJHepreTHyeckoe  ONMUCaHHWe (3aKOH  COXPAaHCHHS]

MEXaHUUYECKON dHepruum). BpBox AMHAMHUYECKOTO
ONMHMCAHUS TapMOHUYECKUX  KoieOaHUM U3  HX
APHEPreTUYECKOro W KUHEMAaTUYeCKOro  OIMHCAaHUS.
Ammuintyna ¥ ($aza konebaHui. CBs3b aMILUTUTYIb]
KoeOaHUN WCXOMHOM BEIWYMHBI C aAMILTUTYJaMHU|
KojeOaHuii ee ckopocth H yckopeHus. Ilepuon w
yactora KoneOanuil. Ilepmon wmambIx CBOOOIHBIX]
KoJeOaHuii MaTeMaThdeckoro MasTHuka. [lepuop]
CBOOOJIHBIX  KOJEeOaHW  MPYKMHHOTO  MAasiTHHKA.
[TonsiTie 0 3aTyxaromux KoJieOaHUAX. BeIHYXIEHHBIC
kosiebanus. Pesonanc. PezonancHas kpusas. BrnusHue

MPn, MPp, MPx,
TIPO1, TIPO3, TIPO4,
T1P06, TIPO7, TIPOS,
TIP10, TIP11, TTIPO1y,
TIP02y, TIPO4y,
T1PO5y, TIP07y,
TIP11y, JIPO2, JIPO4,
JIP06, OK 01

3aTyXaHUs Ha  BUJ  PE30HAHCHOM KpHUBOM.
IABTOKOIE0aHH.
Tema 5.2. OCHOBHOE COJIep>KaHNE
DNEKTPOMAarHuT KonebarenpHbIi KOHTYP. CB00OOIHBIE MPn, MPp, MPx,
HBIE KOneGanus. PIEKTPOMarHUTHbIE KOJIEOAHUS B HIeaIbHOM [IPO1. TIPO3. TIP04
* b b b

KoneOarenbHOM KoHType. ®@opmyna Tomcona. Csizb
AMIIIMTYABI 3apsiia KOHACHCATOpa € aMHHHTYI[Oﬁ CHJIB]
TOKa B KOJeOaTeJIbHOM KOHTYpe. 3aKOH COXpaHEHUs
OHCpTUU B HUACAIBHOM KOHGG&T@HBHOM KOHTYPC.
3aryxaroue 3IEeKTPOMAarHUTHBIE Kosie0aHusl.
BpIHyX1CHHBIE JJIEKTPOMAarHUTHBIE KosieOaHusl.
[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA.
AMIITUTYAHOE U AEHCTBYIOIEE 3HAUEHUE CUJIBI TOKA Y|
HANpsDKEHUST TpU  pa3iuyHOM (opme 3aBHUCHUMOCTH
[IEPEMEHHOTO TOKa OT BpeMeHU. CHHYyCOMIalIbHBIN
MEepeMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTYIIKA|

I/IHI[yKTI/IBHOCTI/I B 11(S200%1 CI/IHyCOI/I,Z[a.HBHOI‘O
MepeMEHHOTO0 ToKa. Pe3onanc TokoB. Pe3oHaHc
HATIPSDKEHUH. WneanbHbrit Tparcopmarop.
[Ipon3BOaCTBO, nepeaaya n noTpeOIeHne
PIEKTPUYECKON SHEPrUu. DKOJOTHYECKUE PHUCKU MpH|
MIPOU3BOJICTBE AJIEKTPOIHEPTUH. Kynbsrypa)

HCIIOJIb3OBAHHUA  JJICKTPOOHCPIrUU B HOBCGHHGBHOﬁ
PKH3HH.

TIP06, IIP07, TIPOS,
TIP10, TIP11, TIPOly,
TIP02y, TIP04y,
TIPOSy, TIPO7y,
TIP11y, JIP02, JIPO4,
JIP06, OK 01

JlaGopaTopHble paOOTHI:

Nell  «M3yuenue ycTpoiictBa H  pabOTHI
TpaHchopMaTopa»

Tema 5.3.
Mexanuueckue
u
AIEKTPOMATHUT
HbIC BOJIHEL.

OCHOBHOE coJIEpIKaHue

Mexanuueckue BOJIHBI, yCIOBUS ux|
pacnipoctpaneHus. Ilomepeunble U NPOAOIBHBIE
BOJIHBI. [leprona, ckopocTh pacrnpocTpaHeHUs U AJIMHA
BOJIHBI. CBOMCTBAa MEXaHMUYECKHUX BOJIH: OTPa)KEHUE,
npenoMieHue, uHTepdepeHnus u audpaxius. 3BYK.
Cxopocth 3Byka. I'pomkocTh 3Byka. Bpicora TOHA.
TemOp 3Byka. IllymoBoe 3arpsi3HEHHE OKPYKAIOIICH]
cpeldpl.  DJEKTPOMArHUTHBIE  BOJHBL. Y CIIOBUS]
M3ITy4eHUs OJEKTPOMAarHUTHBIX BOJIH. B3anMmuas

—

opueHTanus BeKTopoB £, B,V B d1eKTpOMarHuTHOM

BOJIHE. CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH:

OTpPAaXCHUC, MMPCJIOMJICHHUC, noJjrsipusanus,

MPn, MPp, MPx,
TIP02, TTPO3, TIPO4,
TIP06, IIP07, TIP09,
TP11, TIPO1y,
TIP02y, TTPO3y,
TIPO5y, TTP1 1y,
TIP10y, TIP13y, OK
01, JIPO1, JIPO6,
JIPO7
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UHTEpEepeHITHS u aQpakus. [xaina
HIIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
DIIEKTPOMAarHUTHBIX BOJMH B TEXHHKE U  OBITY.
[TpuHIMTIBI panuocBs3u U TEJIEBUICHHUSL.

Pagunosokarysi. DJIEKTPOMarHuTHOE  3arpsA3HCHHUE]
OKPYXKaIOILEH CPEIbL.

Tema 5.4.
Onruka.

OCHOBHOE COJIep>KaHNE

[IpsamonuHeliHOE pacnpoCTpaHEHHE CBETa B
oaHOpoJHOM cpene. Jlyd cBera. ToueuHblld UCTOUYHHK|
cBeta. OTpakeHUE CBeTa. 3aKOHBI OTPAKECHHS CBETA.
[Moctpoenne u300pakeHH B IJIOCKOM  3€pKaJle.
Cdepuueckue 3epkana. [Ipenomnenue cBera. 3aKOHB]
MpeoMIICHUsT  cBeTa. AOCONIOTHBIA  IMOKa3aTelh)
MPEIOMIICHUSI. OTHOCHUTENBHBIN [TOKa3aTelNb
npenomieHus. [loCTOSIHCTBO — 4acTOThI  CBeTa M|
COOTHOILIEHUE JUTUH BOJIH npu Mepexo/ie
MOHOXpPOMATHYECKOTO CBETAa 4Yepe3 TpaHUIly pas3jiena)
NMBYX OINTHYECKUX Cped. XoA Jydeld B NpHU3ME.
Jlucnepcust cBera. CilOXHBI cocTaB Oeloro cBera.
[[Bet. IlomHOe BHyTpeHHee oTpaxkeHue. [IpenenbHbI
YTOJI TIOTHOTO BHYTPEHHEro oTpaxkeHusi. CoOuparomme
M pacceuBaromue JuH3bl. ToHKas nuH3a. DOKyCcHOE
pacCTOSIHUE W OITHUYEeCKas Cujia TOHKOM JIMH3BI.
3aBUCUMOCT,  (DOKYCHOTO  PAcCTOSIHHSI ~ TOHKOM|
cheprueckoil  NIMH3BI OT €€ TeOMeTPHH U
OTHOCHUTEIIbHOTO TOKa3aTelns mnpenomiieHus. Popmyra
TOHKON JHH3BI. YBEIMYEHHE, JaBaeMoe JHH30M. Xo]|
Ty4a, MPOIIEAIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K
ee  rmaBHOM  onrudeckod — ocu.  [loctpoenue
M300paKCHUM TOYKM W OTpe3Ka TNpsIMOM B
COOMparOIIMX ¥ PACCEMBAIOIIMX JMH3aX U  HX
cucreMax. Omnrtuueckue mnpubopsl. Paszpemarormmas
criocoOHOCTh. [ 71a3 Kak onTuveckas cucreMa. [Ipenensr
MPUMEHUMOCTH TE€OMETPUYECKOW ONTUKU. BoaHoBas
ontuka.  UWuHTepdepenumst  cBera.  KorepeHTHBIE
VMCTOYHUKU. YCJIOBHUSI HAOMIOJEHUS MaKCUMYMOB WU
MUHUMYMOB B WHTEP(EPEHIIMOHHONH KapTUHE OT ABYX|
KOTepEHTHBIX HCTOYHUKOB. [Ipumepbl KiacCHUecKHX
UHTeppEpeHIIMOHHBIX ~ cxeM. Jludpakmus  cBeta.
JludpakimonHas pemierka. YClIOBHE HaONIOACHUS
[JIaBHBIX MaKCUMYyMOB npu najeHuY|
MOHOXPOMAaTHYECKOr0 CBeTa Ha JAUPPAKIHUOHHYIO
pewetky. [lonspusanus ceera.

10

JlaboparopHbie pabOTHI:

Nel2 «Onpenenenue nmokazaressi IpeJIOMICHUS
CTEKJIa»

Nel3 «Onpenenenue JIMHBI CBETOBOW BOJHBI C
MOMOUIbI0 AUPPAKIIMOHHON PEIIETKI

MPx, MPn, MPp,
ITPO1, TIPO3, TTP0O4,
I1P06, I1PO7, ITPOS,
I1P10, ITP11, ITPO1y,
I1P02y, ITP04y,
I1P05y, ITP07y,
ITP11y, ITP10y,
JIP02, JIP0O4, JIPO6,
OK 01

Pasnen 6. OCHOBBI cIEIMATILHOM TEOPUN OTHOCUTEIBHOCTH.

Tema 6.1.
OCHOBEI
CcIIeuaIbHOU

OCHOBHOE coJiepKaHue

I'panuns HPUMEHUMOCTH KJIACCUYECKOU
MexaHukd.  [locTymarel  cnenuanbHOM — TEOpHUH|

OTHOCUTEIILHOCTH. IIpocTpaHCTBEHHO-BPEMEHHON
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TEOPHUH
OTHOCUTCIIBHOCT
.

uHTepBasl.  IlpeoOpazoBanust  Jlopenma.  YcnoBue
NpUYUHHOCTH. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH.
3aMe/IJIeHre BPEMEHH M COKpalleHUE JJIMHBI. DHEPTrus]|
M UMITYJIbC PENIATUBUCTCKON yacTUlbl. CBsI3b MaccChl €
PHEPrue W HMMITYJICOM PENSTUBUCTCKON YaCTHUIIBI.
DHEprusi MOKOsl.

MPx, MPn, MPp,
I1PO1, ITPO3, ITP04,
ITPOS, TIPO6, ITPO7,
I1P10, ITP11, ITPO1y,
I1P02y, ITP04y,
I1P07y, ITP09y,

[IpakTuyeckue paboOTHI: 1 TIP11y, JIP02, JIPO4
No8 «OCHOBBI CIelaIbHON TEOpHUHU JIP06, OK 01
OTHOCHUTEIIbHOCTH Y.
Paznen 7. KBantoBas dusuka. 20
Tema 7.1. OCHOBHOE COJIep>KaHNE
IEMEHTBI PaBHOBecHOE TerioBOe H3IydeHHE (M3ITyuYEHUE
KBAHTOBOI aOCONIFOTHO YepHOro Tena). 3akoH cMenienus Buna| 5 MPn, MPp, MPk,
J— ['unoreza Ilnanka o kBaHTax. DoTOHBI. DHeprus W TIPO1, TTPO3, TIPO4,
umnynsc  ¢oroHa. Porodapdekr. Omnbiter Al [1P05. [IP06. [IPO7
CroneroBa. 3akoHbl  (ororddexra. YpaBHEeHHE ’ ’ ’
Onnmreitna s dorodddexra. "Kpacnas rpanuna” TP10, IIP11, ITPOlYy,
potosddexra. Jlapnenue cBera (B YaCTHOCTH, 11P02y, ITPO3y,
TaBJICHHE CBETa Ha aOCONIOTHO TOTJIOMIAMINYI0 | [1P0O4y, I[TP07y,
AOCOJTIOTHO OTpaXkarollyro MoBepxHocTh). OmbiTel [1.H. I1P09y, T1P11y,
JleGeneBa. BomHOBBIE cBOiicTBa uacThll. BOJHBL 1€ T1P12y, JIP02, JIPOA4,
bpoitns. [lnuaa BoaHb! ¢ bpoiins u pazmepbl o0mactu JIP06. OK 01
MTOKaJIM3AIMK IBIKYILEHCS yacTrilbl. KopmycKysipHO- ’
BOJIHOBOM ayanus3Mm. Jludpakuus >7I€KTpOHOB HA
kpuctamax. Crneuuduka W3MEpeHUN B MUKPOMUDE.
CootHomienus HeonpeaenenHocrel ['elizendepra.
[TpakTrueckue pabOTHI: 1
Ne9 «3axonsl poTorddexTar.
Tema 7.2. OCHOBHOE coJiepKaHue
®du3nKa aToma. OnpITBl TIO HCCIEIOBAaHUIO CTPOCHHUS aToMa.
[Inanerapuas monens aroma Pesepdopna. Iloctynarsy MPn, MPp, MPk,
bopa. MWznydenue wu morjomieHue (OTOHOB MpH| [IPO1. TIPO3. TTP04
[IEPEXOJIE aTOMa C OJHOIO YPOBHS SHEPTUM Ha JAPYTOM. ’ ’ ’
Bunber cnektpoB. CnexkTtp YpOBHEH SHEPruu aroma) IIPOS, ITPO6, ITPO7,
Bojopoaa. CIOHTaHHOE M BBIHYXJICHHOE H3IIy4YEHHE TIP10, IIP11, ITPOly,
ceeta. Jlasep. 11PO2y, TTP03y,
1126 5 [1P04y, TTP07y,
abopaTopHble pabOTHI:
I1P09y, ITP11y,
Nel4 «HaOumroneHue CIjIonHOro U JINHERYATOro HP12§ HPO2YHPO 4
CIIEKTPOB» 2 P06 Z)K 01’ ’
Tema 7.3. OCHOBHOE COJIep>KaHNE
dusuka Hyxnonnas Monmenb  sapa  [elizeHOepra-
aToMHOro sigpa [[IBaHeHKo. 3apsn  snpa. Maccosoe wmcio snpa. g MPn, MPp, MPk,
- 1§30TOHH. } Pa,Z[I/IoaKTI/IBHOC;H:.6 Mb®a-¥acnaﬂ. TIPO1, TIP02, TIPO3,
> eMCHTAPHBIX JIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaza. ['amma- [IP04, TIPOS, TIPO6,
M3JIydeHHe.  3aKOH  paJuOaKTUBHOTO  pacrnaja.
1acTHIL. PafMoakTUBHBIE HM30TONBI B mpupone. CBoiicTBa I1P07, 11P09, T1P10,
MOHU3UPYIOLIETO W3IIy4EeHHUS. Brnusinue IIP11, ITPO1y,
PaIOaKTUBHOCTH Ha YKUBBIE OpTaHU3MBI. [1P02y, I[TPO3y,

EctecTBennbiit poH m3nyuenus. Jlozumerpus. DHeprus
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CBSI3M HYKJIOHOB B sjpe. SnepHbie cuibl. Jledekt
Macchl saapa. SnepHele peakuuu. [leneHue U CUHTE3
siiep. Snepubie peakTopsl. [IpobieMbl ympaBisieMoro,
TEPMOSIIEPHOTO CHHTE3a. OKOJOTMYECKUE ACIIEKTH]
Pa3BUTHS SECPHON SHEPreTUKU. MeEeToAbl perucTpanuy|
1% VCCIIEJOBAHMUS 3JIEMEHTapHBIX YaCTHIL.
DyHIaMEeHTAIbHbIE B3aUMO/IECHCTBHA. Bbapuonsi,
Me30HBI U JienToHbl. IlpencraBinenne o CranmapTHOH
Moaenu. KBapk-rimtooHHass MOAenb aapoHOB. DU3HUKA|
3a npenenamu CrangaptHoi Monenu. TemHas matepus
W TeMHas 2Heprus. EauHCcTBO (DU3MYECKON KapTHHBI
MUpa.

JlaGopaTopHbie pabOTHI:

Nel5 «M3ydyeHue TpeKoB 3apsKEHHBIX YacTHIL IO
roToBbIM (hoTOoTpadusim»»

I1P04y, ITP07y,
I1P09y, ITP11y,
I1P12y, JIP02, JIPO4,
JIP06, OK 01

Paznen 8. DneMeHThI aCTPOHOMHH B aCTPOPHU3ZHUKH.

Tema 8.1.
DIeMEHTEI
ACTPOHOMHH U
acTpou3uKm.

OCHOBHOE COJIep>KaHNE

Otanel pa3BuTHUs acTpoHOoMuM. IlpuknagHoe u
MHPOBO33PEHUYECKOE 3HA4YCHHE ACTPOHOMHUHU.
[[puMeHUMOCTh 3aKOHOB (U3UKHA Il OOBICHECHHS]
MPUPOIBI KOCMHUYECKHUX 00BEKTOB. Mertoapbl
ACTPOHOMHUYECKUX  HucciienoBaHuid.  COBpPEMEHHBIE]
ONTUYECKUE TEJIECKOIIHI, PaauoTENeCKOIIbI,
BHeaTMOoc(epHass acTpoHomus. Buja 3Be3qHoro Heoa.
Co3Be3nusi, SIpKUE 3BE3/bl, IUIAHETBhl, HX BUIUMOE]
nexenne. Conneunas cucreMa. Commane. ConHeuHas
AQKTUBHOCTh. Mcrounuk sHeprun CojHUIA U 3BE3.
3Be31bl, UX OCHOBHBIC XapaKTepUCTHKH. [lnarpammal
"CrIeKTpabHBIN KJ1acc - CBETUMOCTD'". 3Be3/1bl TJIaBHOM
MOCJICNOBATEIILHOCTH. 3aBUCUMOCTE "Macca -
CBETUMOCTB'" JIJIsl 3B€37] [VIABHOM MOCJIEe10BATENbHOCTH.
Buytpennee CTpOCHUE 3BE3/. CoBpeMeHHbIE
MPEACTABICHUSI O TPOUCXOXKICHUU U  DBOJIOLUHY
CoJiHIIa U 3B€3/1. DTanbl KU3HU 3Be311. Mueunsiii [Tyt
- Hama ["anakrtuka. [lonoxenue u nprxenne CoiaHIA B
Iamaktnke. THIBl TalakTUK. PaauorajakTUKA U
KBa3apbl. UepHble ObIpBI B ApaX raJlakTuk. Beenennas.
Pacmupenue Bceenmennoit. 3akon Xa06isa. Pa3Geranme
rajakTuk. Teopus bosbmoro B3pbBa. PennkroBoe
n3nydeHre. MacmTabHas cTpykTypa BceneHHOM.
MeraranakTuka. Hepemennsie pooIeMBb]
ACTPOHOMHH.

[TpakTuyeckue paboTHI:

Nel0 «ITogBurkHas KapTa 3BE€3JHOTO HEOa.

MPn, MPp, MPx,
I1PO1, TIPO2, ITPO3,
I1P04, ITPOS, ITPO6,
I1P07, TIP09, ITP10,
ITP11, ITPO1y,
I1P02y, ITP03y,
I1P04y, ITPO6y,
I1P07y, ITPO8Yy,
I1P09y, ITP11y,
I1P12y, JIP02, JIPO4,
JIP06, OK 01

CamocrosTenbHas padoTta: mpopaboTKa KOHCIEKTOB 3aHATHHA, y4eOHON 6
JUTEPATYpPHhI, YICOHBIX MTOCOOUIT; pelIeHne 3a/1a4.

OK3aMeH, MOAr0TOBKA K 3K3aMEHY, IPeIdK3aMEHallMOHHAs 18
KOHCYJIbTAIMsI, NPOIeaypa cauu SK3aMeHa

Bceero: 213
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5 YcnoBus peanuzanuu mporpaMmbl yueOHOTO npeaMeTa

5.1 TpeboBaHMs K MaTepHATLHO-TEXHUUYECKOMY 00€CIICUCHHIO

Peanuzamus mporpammbl yueOHOro mpeamera TpeOyeT Hamuuus ydeOHOro kabuHera
buzukwy;

OO06opynoBaHue U TEXHUYECKUE CPEICTBA O0yUeHUs y4eOHOTO KaOMHEeTa:

- paboudee MeCTO MPENoJaBaTesl, OCHAIIEHHOE KOMIIBIOTEPOM C AOCTynoM B MHTepHeT,
JUIEH3UOHHOE MPOrpaMMHOe 00eCTICUeHHUE;

- KOMIUJIEKTBl 33JJaHUll 10 CaMOCTOSITEIbHBIM padoTaM, TECTOBBIE 3aJaHUS IO TEMaM,
3aJ1a4d JIsl pEIICHUS Ha 3aHATHUSX;

- KOMIUIEKT y4eOHO—METOJUYECKUX MOCOOMI MO YYeOHOMY MpPEAMETY ISl BHIIOJHEHUS
71a00paTOPHBIX padoT;

- CIIPaBOYHBIC MaTEPHUAIIbI, TUTAKATHI;

- KK manens;

- nmabopaTopHbIE YCTAHOBKU: MPHUOOP JUIsI TMPOBEPKH Ta30BBIX 3aKOHOB, OapoMeTp,
TEPMOMETpP, ICUXPOMETP, THUTPOMETPHI, pbIUaXKHbIE€ BEChl C pa3HOBECAMH, IHUIIETKA,
MUKPOMETp, TpuOOp i ompeaeseHus Kod(p(GUIUEHTa JTUHEHHOTO PpaCHIMpPEHHUS,
KOHJEHCATOp, MUJIMAMIIEPMETP, BOJBTMETP, UCTOYHHUK TOKA, Mara3uH CONPOTUBICHUMH,
ammepMerp, MeJIHas cChoupalb, mapoBas OaHs, peocTaT, JiaMIlia HaKaJluBaHU,
AIIEKTPOJIMTUYECKAs] BaHHA, TpaHC(hOpMaToOp, TUIOCKONapasieibHas IIaCTUHKA, OyJIaBKH,
HUPKYJIb, TpUOOp Ui U3MEPEHHUs JJIMHBI CBETOBOW BOJHBI, AU(PPAKIMOHHAS pPEeIleTKa,
CHEeKTpajibHble TPYOKH, MPUOOP I UX 3aKUraHusl, GpoTorpaduu, JINHENKa;

- MOJIBMYKHAS KapTa 3BE3JHOT0 Heba;

- MOJieJIb HeOECHOM cephl.

5.2 YyeOHO-MeTOaMUYECKOEC U HMH(POpMAIMOHHOE OOECIeYeHrne Yy4eOHOIo
npeaMeTa

OcHoBHas nUTEpaTypa:

1.®usuka. 10 kiacc. bazosiit u yriny06néunsiit ypoau /I'. . Msikumes, b. b. byxosnes, H. H.
Cotckuit; [lon pen. [TapdentreBoit H.A., - 10-e u3a., nepepaboTaHHOE U TONOTHEHHOE -
M.:IIpocsenienue, 2023. - 432 c. - ISBN 978-5-09-103619-0. - TekcT : snmekTpoHHsIii. - URL:
https://znanium.com/catalog/product/2089896

2.®uzuka. 11 knacc. bazosiit u yrinyonéunsiii ypoau / I'. 5. Msikumies, b. b. byxosues, B. M.
Yapyrun; [lox pen. H. A. Ilapdentsea. - 11-e uzn., nepepadorannoe - M.:IIpoceernienue,
2023.-436 c. - ISBN 978-5-09-103620-6. - Tekcr : anexkrpoHHbIi. - URL:
https://znanium.com/catalog/product/2089898

JlomoysiHUTENBHAS TUTEPATYpA:
1.®u3uka. Yrmyonéuusiit ypoens. 10 kinacc / B. A. KacbsiHoB. - 11-e u3z., crepeoTunHoe -

M.:IIpocBemienue, 2023. - 480 c. - ISBN 978-5-09-103621-3. - Tekcr : anexktponHsbIit. - URL:
https://znanium.com/catalog/product/2089899
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2.®wuzuka. 11-i knacce (yriyOnéHnblil ypoBeHs) : yueOnuk / B. A. Kacbsano. — 11-e u3zn., crep.
— Mockaa : [Ipocenienue, 2023. — 496 c. - ISBN 978-5-09-103622-0. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.com/catalog/product/2089901

HNuTepHeT-pecypchl,  3JEKTPOHHbIe  OMOJHOTEYHbIe, HHPOPMALHOHHO-
CIPpaBOYHbIE CHCTEMBbI

L. http://www.biblioclub.ru — snexTponnas 6ubnuorexa

2. www.fipi.ru — caitt ®UITU

6 KoHTpoOJIb U OlIEHKa PE3YyJIbTATOB OCBOEHHUS YUEOHOTO MpeIMeTa

KoHTposb ocBoeHHS y4eOHOTO MpeaMeTa U OLICHUBAHUE YPOBHS YYCOHBIX TOCTHIKCHHM
00ydJaroImerocss OCYIIECTBIISIETCS. B BHJE TEKYIIETO W MPOMEXKYTOYHOTO KOHTPOJS B
cooTBeTcTBUM ¢ [lomokeHHeM O TEKyIleM KOHTPOJIC YCIIeBAEMOCTH, MPEIBAPUTEIHHOU U
IPOMEKYTOUHOM aTTeCTaI[N 00YJarOIIIXCSI.

Texymuii KOHTPOJIb W aTTECTAlUS CTYJEHTOB MO y4eOHOMY MPEAMETY MPOU3BOAUTCS B
COOTBETCTBHUH C KaJCHIAPHBIM YyYeOHBIM TpaUKOM B AWCKPETHBIC BPEMEHHBIC HHTEPBAJIBI
JICKTOPOM W TIPETOJaBaTeIIMU, BEAYIIIUMHU MPAKTUYECKHUE 3aHATHS 110 y4eOHOMY MpeaMeTy, B
caeayrommx gpopmax:

[1CP — nucbMeHHas camoCTosITeNbHAs padboTa,
KP — koHTpoOsbHAs padoTa,
TO — Texyuuii onpoc,
3JIP — 3amuTa 1abopatopHOit paboThI
BJIP — BHyTpeHHss AuarHocTHYecKas pabora
[IpomMexxyTOUHBI KOHTPOJIb MO y4eOHOMY MpenMery 1o pesyiapTataM | cemecTpa

IPOXOAUT B POpME KOHTPOJIBHOM pabOoThI, a MO pe3ysbTaTaMm 2 ceMecTpa B (hopMe 3K3aMeHa.


http://www.biblioclub.ru/
http://www.fipi.ru/
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