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PaGouas mporpamma paspaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMHU:

- degepanbHOr0 rOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIero
o0pa3oBaHus, yTBEPKACHHOTO MpukazoM MunoOpnayku Poccun ot 17 mast 2012 Ne 413 (3ape-
TUCTpUPOBAHHOTO MuHucTepcTBoM toctulinu Poccuiickoit @enepanuu 7 utons 2012, perucrpa-
uroHHBIN Ne 24480);

- denepanbHOro rocyJapCcTBEHHOTO 00pa30BaTEeIBLHOrO CTaHJapTa cpelrHero mnpodeccu-
OHaJBHOTO OOpazoBanus no cnenuanbHocTu 18.02.09 IlepepaboTka HehTH U ra3a, yIBepKIaEH-
Horo [Ipukazom MunuctepctBa npocsemenusi Poccuiickoit ®deneparuun Ne 646 ot 17.11.2020
(3apeructpupoBan B Muntocte PO 14.12.2020, perucrpanuonnbiii Ne 61451);

C YUEeTOM:

- OenepanbHON 00pa30BaTEIHLHON MPOrPaMMBI CpPEeIHEro o0mIero oOpa3oBaHUs, YTBEP-
)naeHHoi [Ipukazom MunuctepcrBa npocsenieHus P® ot 18.05.2023 Ne 371 (3apeructpupo-
BaHHOro MunucrepctBoM roctuiuu Poccuiickoit @enepaunn 12 urons 2023, peructpaiioOHHbIN
Ne 74228);

- IpUMEpHOI paboueil mporpamMmbl 001IC00pa30BaTENbHON AUCHUILTHHBI «Du3uKay st
npodeccuoHanbHbIX 00pa3oBaTeNbHBIX OpraHu3anui, onoOpeHHON 3acenanuem llenarorude-
ckoro coBera ®I'BOY AT10 UPIIO, mporokon Ne6/2025 ot «18y» ampenst 2025 rona

Pabouas nporpamMmma paccMOTpeHa
Ha 3acejanuu [[K OOuOI'CH
[Tpotokon Ne 9 ot 21.04.2025 .
[Ipeacenarens [IK

L E.C.barnacosa
”~

VTB EP"‘/l\”LE-;\/I;(_.)'7

3aBegyiy 4t orenennem MulTH
I —  O.AKpsuios

wanpens 2025 r.

Pabouyto nporpammy pazpaborai:
E.C. Barnacosa, npenogaBatenb BbIclIel KBaTU(UKAIMOHHONW KaT€ropuH, MarucTp Mo Hampas-
aenuto «l[legarornueckue oOpazoBaHUE»



COJIEPKAHUE

1. OBILIAS XAPAKTEPUCTUKA PABOYEM ITPOI PAMMbBI JUCLIATUIAHBI................. 3
1.1 Llenp 1 MeCTO AUCLUILIMHBI B CTPYKTYype oO0pa3oBarenbHoi porpaMMel CIIO................... 4
1.2 [InanupyeMble pe3yJIbTaThl OCBOCHUS JUCIIUTIIHHBI ....c.vvveeureeeireeessreesssseesssneesssneesssneesnneens 4
2. CTPYKTYPA U COJEP)KAHUE OBILEOBPA30BATEJIBHON JUCLUIIIVHGI ......11
2.1. Tpya0oeMKOCTb OCBOCHUS IUCIIUATIITHHBL ... vvveeeiustrreesansreneessnssseessssssseesssnssseessnssneeesanssesessnnnes 11
2.2 TemaTuyecKui MJIaH U COACPHKAHUE TUCIIUTITTHBL «....vvvvreesisirreeessisieeesssnsseeessnssneeesssnneesssnnes 12
3 YCJIOBUSA PEAJIN3ALIUU [TPOTPAMMBI YYEBHOM JIUCIHUIIIMHBI..................... 25

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBFHOM JUCLUITIMHBI26



1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI U CIUILIAHBI
OVY/. 06 ®u3uka

1.1 Heab 1 MecTO IMCHUILJIMHBI B CTPYKTYpe o0pa3zoBarebHoil nporpammsbl CITIO

Hemn muctmmmuasl OY/[.06 @usuka: GopMupoBanue y oOydarolIMXCsi YBEPEHHOCTH B
[EHHOCTH 00pa3oBaHMs, 3HAUMMOCTH (PU3UYECKUX 3HAHUU Ui COBPEMEHHOTO KBaU(pHUIUPO-
BAaHHOT'O CIIELUAINCTA MPHU OCYIIECTBICHUH €ro MPOo(EeCcCHOHATBHOMN NesTEILHOCTH; OBJaICHUE
crienupuIeckol cucTeMoil (HU3NYECKUX TOHSATHUN, TEPMUHOJIOTHEH U CHUMBOJIMKOHM; OCBOCHHE
OCHOBHBIX (PM3MYECKUX TEOpPHil, 3aKOHOB, 3aKOHOMEPHOCTEH; OBJIaJIeHHEe OCHOBHBIMU METOJAMU
HAYYHOTO MO3HAHUS MIPUPOJIbI, UCTIONIb3yeMbIMH B (u3HKe (HaOII0IeHNe, ONMCaHue, U3MEPEHUE,
BBIJIBUKCHUE TUIIOTE3, POBEJICHHE YKCIIEPUMEHTA); OBIIAJICHUE YMEHUSIMU 00pabaThiBaTh JaH-
HBIE IKCIIEPUMEHTA, OOBSACHATH MOJyYEHHBIE PEe3yJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTU MEXIY
(GU3HYECKUMU BETMYMHAMHU B HAOJIOJaEMOM SIBJICHHH, JIENAaTh BBIBOIBI;, (POPMUPOBAHUE YMEHUS
pemats (hU3MUECKUE 3a/1a4M Pa3HbIX YPOBHEH CIOXKHOCTHU; pa3BUTHE MO3HABATEJIbHBIX MHTEpE-
COB, MHTEJUICKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH B mpolecce NpuoOpeTeHus 3HaHUH ¢ Hc-
MOJIb30BAHMEM DPa3IMYHBIX HUCTOYHUKOB MH(OPMALMK U COBPEMEHHBIX MH()OPMALIMOHHBIX TEX-
HOJIOTHIA; yMEHUH (OpPMYyTUPOBaTh U 0OOOCHOBBIBATH COOCTBEHHYIO IMO3UIHIO 110 OTHOIICHHUIO K
buznueckoit uHpoOpMaIK, TOTY4aeMON U3 Pa3HBIX HCTOUYHUKOB.

Oo6meobpa3oBarenbHas guctumimHa OYJ[.06 dusnka sBisercss 00A3aTeIbHON TUCITH-
IUTMHOM 0011e00pa3oBaTeabHOro MKKiIa odpazoBatenbHoi mporpammel CITIO B cooTBeTCTBUU C
®I'0OC no cnennansrocty 18.02.09 IlepepaboTka Hedtr u raza

1.2 lInanupyemble pe3yJibTAThbl OCBOEHUS TN CUMIJIMHbBI

[Inanupyembie  pe3ynbTaTbl ~ OCBOCHHSI  00I€00pa30BaTENIbHOW  JTUCIMIUIMHBI
onpenensitorcst B coorBerctBHE ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO. Ocoboe 3HaueHUE
JTUCIUTUTMHA uMeeT pHu popmupoBanmuu u pazsutuu OK 01-07 u I1IK 1.3.

B pe3ynbrate 0cBOCHUS AUCHUIUIMHBI O0yYaIOIIHICS TOKEH:

Kox u naumenoBanue Qop- IInanupyemsble pe3yabTaThl OCBOCHUS JTUCIUIIINHBI

MHPYEMBIX KOMIETEHIUI

OOurue

HucnunnuzapHsie

OKO1. Bribupats crocoOsl
pemeHust 3amad mpodeccro-
HaAJTBHOM JIESITEIILHOCTH,
MPUMEHUTENBHO K pa3iihy-
HBIM KOHTEKCTaM

B yacTu Tpy10BOTO BOCITUTAHHMS:

- HMHTEpeC K pa3U4HbBIM cdepam
po(ecCHOHAIbHOM JESTEIbHOCTH, B
TOM YHUCJIC CBS3aHHBIM C (PU3UKON U
TEXHUKOW, YMEHHE COBEPIIATH OCO-
3HAHHBIA BHIOOp Oyaymied mpodec-
CUHU U pPeajn30BbIBATh COOCTBEHHBIC
YKU3HCHHBIC TJIAHBI;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa-
30BaHUIO0 U CaM0O00pa30BaHUIO B 00-
JIACTH (PU3UKU HA TPOTSHKEHUM BCEH
KHU3HU,

OBJagenue YHHUBEPCATbHBIMU
Y4eOHBIMU MO3HABATEAbLHBIMHU
elCTBUAMM:

a) 0a3oBble JIOTHYeCKHe AelCTBHS:
- CAMOCTOSITENIFHO (POPMYIIUPOBATH U
aKTyaJu3upoBaTh NpoOIeMy, pac-
CMaTpUBaTh €€ BCECTOPOHHE;

- ONpEeNeNsITh IENH NeSTeTHLHOCTH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUU UX
JIOCTUKCHHS,

-BBISBIISITh 3aKOHOMEPHOCTH W IIPO-
TUBOPEYHA B pacCMAaTpUBACMBIX SB-
JICHUSIX;

- JIEMOHCTPUPOBATh Ha MpHUMeE-
pax poib W MecTo (U3UKH B
(OpMUPOBAHUU  COBPEMEHHOM
Hay4YHOH KapTUHBI MUpa, B pas3-
BUTHUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B TNPAKTHUYECKOH
NIESATEIIbHOCTH JIOZeH, LEJIOCT-
HOCTh M €IWHCTBO (hu3HUe-
CKOM KapTHUHBI MUPA;

- YYHTHIBaTh TPAHMIBI TpUMe-
HEHUS H3YYCHHBIX (PU3NUESCKUX
MOJIENIEN: MarepuajibHasi TOYKa,
WHEpIHaIbHAS CHCTEMA OTCYETA,
a0COJIFOTHO TBEPJOE TEINO, HJIe-
aJbHBIA Ta3, MOJEIU CTPOCHWS
ra3oB, JKUAKOCTEH W TBEPIBIX
TeJN, TOUCYHBIH DIEKTPUUYECCKUI
3apsid, JIyd CBETa, TOYEYHBIN
HUCTOYHUK CBETA, sIAepHas MO-
JIeNIb aTOMa, HYKJIOHHAas MO-
JIeNb aTOMHOIO spa MpH pe-
meHuH (PU3MYSCKUX 33]1a4;

- pacrio3HaBaTh (PU3NIECKHE SIB-
neHus (TIpoIecchl) U OOBIACHATH




- BHOCHUTb KOPPEKTHBBI B JESTEIb-
HOCTb, OLIEHUBAaTh COOTBETCTBUE Pe-
3yJIBTaTOB LEISM, OLEHUBATh PUCKU
MOCTICICTBUN AEATENEHOCTH;

- KOOPIAMHHUPOBATh U BBIIOJHATH pa-
00Ty B yCIIOBUAX PEANbHOrO, BUPTY-
QIBHOTO U KOMOMHUPOBAHHOT'O B3a-
UMOJCHUCTBUS;

- pa3BUBaTh KPEaTHBHOE MBIIICHUE
MIPU PELICHUH KU3HEHHBIX TPOOIEeM.
0) O0a3zoBble HcCJIEN0BaTEIbCKHE
AeiCcTBHSA:

-BJIAI€Th HAYYHOW TEPMHUHOJIOTHEM,
KIIOYEBBIMU TOHSTUSIMH U METOZa-
MU GU3NIECKON HAYKH;

-BIIA/IETh HaBBIKAMH yuebHo-
HACCIIEA0BATENBCKOW W MPOEKTHOMN
JesITeIbHOCTH B o0nactu  (pu3uKwy,
CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJIOB
peumeHus 3aaad  (HUIUUECKOTO  CO-
JeprKaHusl, TIPUMEHCHHIO Pa3INIHbIX
METOZAOB ITO3HAHHUS;

- BIAJCTh BUJIAMH JACATEILHOCTH IO
MOJTyYEHUIO0 HOBOI'O 3HAHMUS, €r0 MH-
TepIpeTaluy, NpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX
CUTYyalusiX, B TOM YHMCIIE TIPH CO3/1a-
HUU Y4eOHBIX MPOEKTOB B 00IACTH
¢buzuky;

- BBISIBIISITD MPUYHHHO-
CIICZICTBEHHbBIE CBA3M U aKTyaJlu3u-
poBaTh 3a1ady, BBIABUTaTh TUIIOTE3Y
ee pelleHHs, HaXOJUTh apryMEHTEHI
JUIL  TOKa3aTelbCTBA CBOMX YTBEp-
XKICHUM, 3a7aBaThb M[apaMeTpel U
KPUTEPHHU PELICHUS,;

- aHANM3UPOBATh MOJTYyYCHHBIE B XO-
Je peleHus 3aJadd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh WX JIOCTO-
BEPHOCTB, MPOTHO3UPOBATH M3MEHE-
HUE B HOBBIX YCIIOBHSX;

CTaBUTh M (OPMYyIUPOBaTH COO-
CTBEHHBIE 3aJlaud B 00pa3oBaTellb-
HOW JIesITENTBHOCTH, B TOM YHCIIE TIPU
H3yuYeHUH HU3UKY;

- JIaBaTh OICHKY HOBBIM CUTYAIIHsIM,
OIICHMBATh TIPUOOPETCHHBIN OIIBIT;
YMETh [IEPEHOCUTH 3HAHUS 10 pu3H-
K€ B MPAKTHYECKYIO 00J1aCTh KHU3HE-
JeSITEITbHOCTHY;

- YMETh HMHTETPUPOBATH 3HAHUS W3
Pa3HbIX IPEAMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIE WJICH, IpeJyia-
rath OPUTHHAIBHBIE MOJXOJbI U Pe-
LICHUS;

- CTaBUTHh MPOOJIEMBI W 3a7a4H, JO-

WX HA OCHOBE 3aKOHOB MCXaHH-
KH, MOJIEKYJISIPHO-KHHETHIECKOI
TEOPUU CTPOCHUS BEIIECTBA U
NEKTPOJMHAMUKHU:  PaBHOMED-
HO€ W PaBHOYCKOPEHHOE IPSIMO-
JIMHEHHOE JBH)KEHHE, CBOOO/-
HOE TaJICHUE TeJI, JBUKCHUE T10
OKPYKHOCTH, WHEPIIUS, B3aUMO-
neiicteue Ten, auddysmsa, Opo-
YHOBCKOE JIBIXKCHHE, CTPOCHHUE
JKUIKOCTEH M TBEPABIX TEN, U3-
MCHEHHEe o00beMa Tel IIpH
HarpeBaHUH (OXJTaXKIeHUN),
TEIUIOBOE paBHOBECHE, HCHape-
HUE, KOHJEHCalus, IUIaBJICHUE,
KPUCTAIUTH3AIIHS, KHIIEHUE,
BJIQKHOCTh BO3/yXa, IIOBBIIIIC-
HUE JaBJICHUS Ta3a MpU ero
HarpeBaHUM B 3aKPHITOM COCYJIE,
CBSI3b MEXJy IapaMeTpaMH CO-
CTOSIHMSI Taza B M30Ipoleccax,
ANIEKTpU3AIUS TEJ, B3aMMOJCH-
CTBHE 3apsoB, d3JIEKTpUUYECKas
MPOBOJMMOCTh, TEIUIOBOE, CBE-
TOBOE, XUMHYECKOE, MarHUTHOE
JIeHCTBUA TOKA, B3aNMOJICHCTBHE
MarHMTOB,  3JIEKTPOMAarHUTHAs
WHAYKIUS, JSHCTBHE MarHUTHO-
TO TIOJI Ha MPOBOJHUK C TOKOM
U IBUKYIIMICA 3apsl, dJIEKTPO-
MarHMTHBIC KOJICOaHUs U BOJIHBI,
MPSIMOJIMHEWHOE pacIpoCTpaHe-
HUE CBETa, OTPaXKECHHE, MIPETIOM-
nenue, WHTepdEepeHuus, Tu-
¢dpakuus U MONApPHU3aLUs CBETA,
muctepcust cBeta, (OTOIEKTPH-
yeckuid ¢ ekt (potodrddexr),
CBETOBOC JIaBJICHHE, BO3HHMKHO-
BEHHE JMHEWYaToro CIeKTpa
aToMa BOJIOPOJIa, €CTECTBEHHAs
U HUCKYCCTBEHHAs PaJHOaKTHB-
HOCTB;

- OIMCBHIBAaTh  MEXaHHYECKOE
JIBUKCHHE, MCIIONIBb3Ys (hU3UUe-
CKHE BEJIMYMHBL, KOOP/MHATA,
MyTh, TMEpPEeMEIIEHUE, CKOPOCTh,
YCKOpPEHHE, Macca Tella, CHIa,
UMIYJIbC TeNa, KUHETUYEeCKas
SHEprus, MOTEHIMAIbHAS JHEp-
rHsl, MEXaHH4YecKas pabora, Me-
XaHMYECKash MOIIHOCTb, IPH
ONHMCAaHWU TPABHIBHO TPAKTO-
BaTh (DM3MUYECKUH CMBICI HC-
MOJIb3YEMBIX BEJIUYHMH, MX 000-
3HAYCHMS U CIAMHUIIBI, HAXOINUTh
(hopMyIIBI, CBS3BIBAIOININE JIAH-
HYIO (U3UYECKYIO0 BEIMYUHY C




MyCKAaIOUINe albTepPHATUBHBIC pelle-
HUSL.

OsaageHue yHHMBepCAJIBHBIMH pe-
ryJSITUBHBIMH J€ifiCTBUSIMU:
CaMOOpPraHU3aLus:

- CaMOCTOATEJIBHO  OCYIIECTBIISATh
MO3HABATENBHYIO JEATENBHOCTh B
oOnactu pU3UKH U aCTPOHOMUHU, BBI-
SIBJISITH TIPOOJIEMBI, CTaBUTh U (op-
MYJIMPOBaTh COOCTBEHHBIC 3aa4H;

- CaMOCTOSITENILHO COCTaBJISATH IUIaH
pelleHHsT PacueTHbIX U KadeCTBEH-
HBIX 3aja4, IUIaH BBIIIOJHEHUS MPaK-
TUYECKOW pabOTHI C y4EeTOM HMEIO-
LIMXCSI  PECypcoB,  COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOUTECHU;

- AaBaTh OUCHKY HOBBIM CUTYallUsIM;
- pacmmpsATb paMKH  y4eOHOTo
IIpeaMeTa Ha OCHOBE JIMUHBIX Hpel-
MOYTCHU;

- JleNlaTh OCO3HaHHBIN BBIOOD, apry-
MEHTHpPOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 32 PEIICHHE;

- OLICHUBATH PUOOPETEHHBIN OIIBIT;
- CIocoOCTBOBATh (POPMHUPOBAHUIO U
MPOSIBJICHUIO 3PYAULMM B 00jacTu
(u3UKHM, TOCTOSTHHO MOBHIIATH CBOH
00pa3oBaTeibHbli W  KYJIbTYPHBIH
YPOBEHB.

OK 02. Ucnons3oBath
COBpPEMEHHBIE CpEJICTBA MO-
UCKa,

aHaliu3a U UHTEPIIPETaIuN
uHpopMaruu, M uHPOpMa-
[HOHHEIE

TEXHOJIOTHH JIJISl BBIMOJTHE-
HUS

3aga4  IPOoQeCCHOHALHOM
JIeSITeTIbHOCTH

B o0061acTM 1EHHOCTH HAYYHOIO
MO3HAHMSA:

- c(hOpMHPOBAHHOCTH MHPOBO33pe-
HUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS

(hm3nueckoil HayKH;

- OCO3HaHHE IICHHOCTH HAYyYHOU Jie-
ATCIIBHOCTH,

TOTOBHOCTh OCYIIECTBIIATH IPOEKT-
HYIO H

HCCIIEIOBATENIbCKYIO  JIEATEIbHOCTD
WHIAWBUAYAJIbHO U B I'PYIIIC.

OBJiagenune YHHMBepPCAJIbHBIMU
yueOHBIMU MO3HABATEJILHBIMH
NEeHCTBUSAIMMU:

padora ¢ uHpopmanmeii:

- BJaJEeTb HAaBBIKAMH MOJIYYEHHS
WHPOPMALIUM U3 HCTOYHUKOB pa3-
HBIX TUIIOB, CAMOCTOSTEIIEHO
OCYILIECTBIISTh IOWCK, aHaJH3, CHU-
CTEeMaTH3aLHNIO U

WHTEpIpeTannio WHbOpMauu pas-
JIUYHBIX BUAOB H

(hop™m npencraBieHus;

- CO3/1aBaTh TEKCTHI B Pa3IHMYHBIX
¢dopmarax ¢ yueTom

Ha3zHaueHHs HHPOPMALMH U LeNIeBOH

JIPYTHMU BEJIMYNHAMM;
- ONHKCHIBATh W3y4YECHHBIE TEIUIO-
BbIE CBOWCTBAa TEN U TEIUIOBBIE
SIBJICHHS, HUCIONB3ysl (u3mnue-
CKHE BEJIMYMHBI: JIaBJICHUE Ta3a,
TeMIlepaTypa, CpemHssl KHHETH-
4yecKas OSHEeprus XaoTHYECKOTO
JOBIDKEHUSI MOJIEKYN, CpelHe-
KBaJIpaTUYHAs CKOPOCTH MOJIe-
KyJ, KOJIIMYECTBO  TEIUIOTHI,
BHYTPEHHSSI OJHeprus, pabora
raza, KOd(PQHUIUEHT IT0JIE3HOTO
JEWCTBUS TEIIOBOTO JIBUTATEIIS;
NPU ONUCAHUM TPABUIIBHO TPAK-
TOBaTh (PU3WYECKUH CMBICI HC-
HOJIB3YEeMBIX BEJIMYHMH, UX 000-
3HAUCHUS U CJJMHUIIbI, HAXOUTh
(dbopMyInbl, CBSI3bIBAIOLINE JIaH-
HyI0 (U3MYECKYI0 BENIMYMHY C
JIPYTHMU BEJIMYMHAMH;

- ONKCHIBATh M3YYEHHBIE JJIEK-
TPUYECKHE M MarHUTHBIC CBOM-
CTBa BEIIECTBA H JJIEKTPUIECKHE
SBNICHUs (IIPOIIECCHI), UCIIONB3YS
¢du3uyeckne BEIWYMHBI: 3JIEK-
TPUYECKUN 3apsifi, BJCKTpHYe-
CKOE I0JIe, HAMpPsKEHHOCTh MO-
75, TOTEHLHWAN, Pa3HOCTh IIO-
TCHIMAJIOB, CHJAa TOKa, HANps-
JKEHHE, CONPOTHUBIICHHE, 3JIEK-
TPOMarHUTHbIC KOJeOaHus; MpH
OIMCAaHUM TIPABWIIBHO TPAKTO-
BaTh (PM3MYECKUH CMBICT WC-
MOJIb3yEMBIX BEJIWYHH, UX 000-
3HAUCHUS U CITUHUIIBI;

- yKa3bIBaTh (OPMYJIBI, CBS3BI-
BaIOIUE JIAHHYI0 (DU3HUYCCKYIO
BEJIMYUHY C JPYTUMH BEJIHYH-
HaMU;

- OIUCHIBATh HM3YyYCHHBIC KBaH-
TOBBIE SIBJICHHSI M IIPOIECCHI,
UCTIONB3YS (pr3MuecKue BeITHYH-
HBI: CKOpPOCTH DJIEKTPOMAarHUT-
HBIX BOJIH, JJIMHA BOJIHBI U 4Ya-
CTOTa CBETA, SHEPTHS U UMITYJIBC
¢doroHa, mepuoj moOIypacHaia,
SHEPrHs CBS3M ATOMHBIX sEp,
MY OMUCAHUM MPABUIBHO TPaK-
TOBaTh (PU3WYECKUH CMBICI HC-
NOJIB3YEMBIX BEJIMYHH, UX 000-
3HAUCHUS W EJMHHMIBI, YKa3bl-
BaTh (HOPMYJIbI, CBSI3BIBAIOLIHE
JaHHYIO (QU3HYECKYIO BEIMYHHY
C JpPYrMMH BEIHYHHAMH, BBI-
YHUCISITh 3HAYeHUE (QU3NUECKON
BEJINYMHEI,

- aHATM3UpOBaTh (UBUYECKHUE




ayJTUTOPHH,
BEIOMpass  ONTUMAaNbHYIO  (GopMy
MPEICTaBJICHUS UBU3yaIU3alliy;

- OIICHUBATH JOCTOBEPHOCTD,
nHpOpMaInu;

- WCIIONIb30BaTh CpecTBa MHPOpMa-
LIUOHHBIX WKOMMYHUKaIMOHHBIX
TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTraHU3alMOHHBIX33/1a4 € COOJIIO-
JICHUEM TPeOOBaHMI S)PTOHOMHUKH,
TEXHUKU OC30MacCHOCTH, TUTHEHBI,
pecypcocoepexeHus,

MIPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(POPMAITHOHHOWOE30TTACHOCTH

OK 03.ILrarupoBaTh 1
pealin30BbIBaTh  COOCTBEH-
HOE

npodecCHOHANPHOE W JIHY-
HOCTHOEPA3BUTHE, TPEANPH-

HUMATEIbCKYIO IS TEIb-
HOCTHb B TPO(ECCHOHAITBHOM
cepe,

UCIIONIb30BaTh 3HAHHS IO-
(UHAHCOBOM  TPaMOTHOCTH
BPa3IMYHBIX  JKU3HEHHBIX
CUTYyalusxX

B obJacTu JYXOBHO-
HPaBCTBEHHOT0 BOCTIUTAHUSI:

- C(pOPMHUPOBAHHOCTh HPABCTBEHHO-
T'O CO3HAHMA,

STHUYECKOTO TIOBEICHHS,

- CIIOCOOHOCTH OLICHUBATH CUTYAIHIO
Y IPUHUMATH

OCO3HaHHBIC DEUICHHS, OPUEHTHPY-
sICh Ha MOpaJIbHO-

HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,
B TOM YHCIIE IEATEIBHOCTH YUYEHOTO;
- OCO3HAaHME JMYHOI'O BKJIAJa B TO-
CTpOEHUE

YCTOWYHBOTO OYAYIIETO;
3MOLUOHAIBHBII
NMpeAnoJararuuil
copMHPOBAHHOCTD:
-CaMOCO3HaHUsI, BKITIOYAOIIETO CIIO-
COOHOCTh TIOHMMAaTh CBOE HMOIHO-
HAJIILHOE COCTOSIHUE, BUJIETh HAIIPaB-
JICHUS Pa3BUTHUS COOCTBEHHOW 3MO-
IUOHANBHOU c(ephl, OBITh YBEpeH-
HBIM B ce0e;

- CaMOpETYINPOBaHUs, BKIIOYAOIIIE-
0 CaMOKOHTpPOJIb, YMEHUE TNPUHH-
MaTh OTBETCTBEHHOCTH 3a CBOE IO-
BEJICHUE, CIOCOOHOCTh aJanTHPO-
BaThCsA K DMOILMOHAJIHHBIM H3MEHE-
HUSM U TPOSBIATh THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAaIlUH, BKIIOYa-
IOILIEH CTpeMIIEHHE K

JOCTYDKEHHIO TIEJIH U YCIIEXY, ONTH-
MH3M,

WHULUATHBHOCTh, YMEHHE IEeHCTBO-
BaTh, UCXOJIS U3

CBOHX BO3MOKHOCTEI;

- SMIATUH, BKJIIOYAIOLIEH croco0-
HOCTb TIOHAMATh

OMOLMOHAIIBHOE COCTOSIHUE IPYTHX,
YYUTBIBATh €0 TPU
OCYILIECTBIICHUU

HHTEJUIEKT,

KOMMYHUKAIIWH,

MPOLECChl U SIBICHHS, HCIIONb-
3yd (U3WYECKHE 3aKOHBI U
NPUHIMIBL 3aKOH BCEMHPHOTO
Tarotenusi, [, II u III 3akons
HproToHa, 3akoH coXpaHEHHs
MEXaHUYECKONM JHEPruM, 3aKOH
COXpaHEHHs WMIIyJIbCa, TPHH-
LUI CYNEPHO3ULUU CUII, TPHH-
[IUI  PABHOIPABHS HWHEPITUAITb-
HBIX CHCTEM OTCYeTa, MOJIEKY-
JSIPHO-KUHETUYECKYIO  TEOPHUIO
CTPOEHHS BEIIECTBa, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEN KUHETH-
YeCKOH  SHEepruuM  TEIUIOBOTO
JIBIKEHHUST MOJIEKYN ¢ abCOI0T-
HOH TemmepaTypoi, NepBbIA 3a-
KOH TCPMOJHWHAMHUKHU, 3aKOH CO-
XpaHEHHUS! DIEKTPHYECKOTO 3a-
psana, 3akoH Kymona, 3aKOH
Oma, 3akoHBI TOCJIENOBa-
TEJIBHOTO W TMapajuIEIbHOTO
COEOVUHEHUS  MPOBOJHUKOB,
3akoH Jlxkoyns-Jlenua, 3akoH
JJIEKTPOMArHUTHOM ~ UHAYK-
UM, 3aKOH MPSMOJUHEUHOrO
pacrpocTpaHeHUs1 CBeTa, 3a-
KOHBI OTpPaX€HUs CBETa, 3a-
KOHBI TMPEIOMIIEHUS CBETA,
ypaBHEHUE ODUWHIITEHHA I
dororddekra, 3akoH coxpa-
HEHUWS JHEPTUHU, 3aKOH COXpa-
HEHUsS UMIIYJIbCa, 3aKOH CO-
XpaHEHUsI  BIEKTPUYECKOTO
3apsAga, 3aKOH COXpaHEHUs
MacCOBOT'O YHCIA, MOCTYJIAThI
bopa, 3ak0H paanOaKTUBHOIO
pacmaza, mpu 3TOM pa3inyarb
CJIOBECHYIO (hOPMYJIUPOBKY 3a-
KOHA, €r0 MaTeMaTHYeCKOE BBI-
pakeHrne W YCIIOBHUS (TPaHUIIBI,
001acTH) TPUMEHUMOCTH;

- 00OBSCHATH, OCHOBHBIC TIPHUHITHU-
MBI IEHCTBHSI MAaITNH, TPHOOPOB
U TEXHUYECKUX YCTPOWCTB; pas3-
JIUYaTh yCIOBHA UX 0€301acHOTO
WCTIOJIb30BaHMS B TIOBCEIHEBHON
JKU3HU,

- OTpEe/IeNsTh HalpaBlieHHE BEK-
TOpa UWHAYKIUA MarHUTHOTO
MOJISl IPOBOJHHUKA C TOKOM, CH-
me1 Amniepa u cuisl JlopeHna;

- CTPOUTH M OINMUCHIBATh M300pa-
JKEHHE, CO3/1aBacMoe€ IUIOCKUM
3€pKajioM, TOHKOM JIMH30M;

- BBIIIOJHATH 3KCIICPUMEHTHI I10




CIOCOOHOCTD K

COYYBCTBHIO U COTICPEKUBAHUIO;

- COLMAaJIbHBIX HABBIKOB, BKJIIOYAIO-
LIUX CIIOCOOHOCTH

BBICTPAaNBaTh OTHOIICHUS C JAPYTHMH
JIOIbMH,

3a00TUTHCS, TPOSABIATH WHTEpPEC M
paspemiatb

KOH(JIUKTEHL.

OsaageHue yHHMBepCAJIBHBIMH pe-
TryJIATUBHBIMU TeHCTBUSIMH:
CAMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CUTYallHsIM,
BHOCUTb KOPPEKTHUBBI B JESTENb-
HOCTh, OIICHHBATh COOTBETCTBUE Pe-
3yJILTATOB LIEISIM;

- BJIaJACTh HaBbIKaMHU I103HaBaTCJIb-
HOHM pedIeKcHu KaKk OCO3HaHHUS CO-
BEpLIAEMBIX JEUCTBHM W MBICIH-
TEJILHBIX TPOILIECCOB, UX pe3ybTa-
TOB M OCHOBaHHH;

- HCTIOJIh30BaTh MPUEMBI pedieKCuu
JUIsL OLIEHKW CHUTYaIllH, BBIOOpa Bep-
HOTO PELICHUS;

- OLICHUBATh PUCKU U CBOEBPEMEHHO
NpUHUMATb PCUHICHHUA 110 UX CHUIKE-
HUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI
JPYTUX TPU aHAIN3E PE3yIbTaTOB
JeSITEIIbHOCTH.

OK 04. Db dextnBHO
B3aHMO/ICHCTBOBATh U pado-
TaTh B KOJJICKTHBE U KOMaH-
ae

Osaagenue YHUBepCaJIbHBIMH
KOMMYHUKATHUBHBIMH  JefCTBUSI-
MH:

COBMECTHAs JICITEIbHOCTD:
- TMOHUMATh W HWCIIONE30BaTh TMIpe-
MMYIIECTBA KOMaHTHON

Y UHAWBHIYaJbHON paboTHI;

- BHIOWpATh TEMATHKy W METOIbI
COBMECTHBIX [JEWUCTBHUM C Y4ETOM
OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)kJIOro 4ieHa KOJJICKTHBA,
MIPUHUMATH TEINH COBMECTHOU Hes-
TENBHOCTH, OPraHMW30BHIBATh U KO-
OpIMHUPOBATh JICUCTBUS MO €€ J10-
CTHDKCHHIO: COCTaBJIATh IUIAH JIEHi-
CTBUU, pacnpeeisTh POIU C YUETOM
MHEHHHA YYaCTHHKOB, OOCYXIaTh
pe3yJibTaThl COBMECTHOM PabOThI;

- OIICHHMBATh KayeCTBO CBOEI'0O BKJIA-
Jla ¥ KQKJIOTO yYaCTHUKA KOMaH/IbI B
oOIIMi pe3ysbTaT 1o pa3paboTaH-
HBIM KPUTEPUSIM;

npeayiaraTh HOBbIE MPOEKTHI, OLCHU-
BaTh UJICH C MMO3UIINH HOBU3HBI, OPH-
TUHANBHOCTH, NPAKTUUYECKON 3HAYU-
MOCTHU,

- OCYIIECTBIISITH MMO3UTUBHOE CTpaTe-

UCCIIEIOBAHUIO (DPU3NYECKUX SIB-
JICHU U TIPOLIECCOB C MCIIOIB30-
BaHMEM TPSAMBIX M KOCBEHHBIX
U3MEpEeHH, mpu 3ToM (opmy-
JTUPOBaTh IMpoOieMy/3agady u
TUMOTE3y YYeOHOTO JKCIEepH-
MeHTa, COOMpaTh YCTaHOBKY M3
NPEJIOKEHHOTO 000PYAOBaHMUS,
MPOBOJIUTH OIBIT U (POpMyITHPO-
BaTh BBIBOJIBI;

- OCYUIECTBIATH MpPSMBIE U KOC-
BEHHbBIC M3MEPCHUST (PUIMUSCKUX
BEJIMYMH, TIPU 3TOM BBIOMPATH
ONTUMAJBHBIA CIOCOO H3MeEpe-
HUSI Y UCIIOJIb30BaTh M3BECTHBIC
METOJBI OICHKU MOTPEITHOCTeN
U3MEPEHUN;

- HCCNENOoBaTh  3aBHUCHMOCTH
MEXIY (HU3HYECKMMHU BEITUYH-
HAMH C HCIOJB30BaHHEM Mps-
MBIX I/I3MCp€HI/II71, IIpu 3TOM KOH-
CTPYHPOBaTh YCTaHOBKY, (HK-
CUpPOBATh PE3yNIbTAThI MOTYYCH-
HOW 3aBHCUMOCTH (HUIMUECKUX
BEIMYMH B BUJIC TAOIUIl U Tpa-
(GUKOB, NeNaTh BBIBOJBI MO pe-
3yJIbTaTaM MCCIIECOBAHMS

- coOuroaTh mpaBmWiia Oe3orac-
HOTO TpyJda TpH TPOBEICHHUU
WCCIICIOBAaHUN B paMKax ydeO-
HOTO OKCIIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M TMPOEKT-
HOU JICITENBHOCTH C HCIOIb30-

BaHUEM U3MEPHUTEITbHBIX
YCTPOHCTB ®  J1abOpaToOpHOTO
obopymoBaHus;

- pemiaTh pacueTHbIC 3aJayd C
SIBHO 3aJ]aHHOW (PU3MUYECKOH MO-
JIeNIBIO, UCTIONB3Ys (U3HUYECKHe
3aKOHBI U NIPUHLUIIBI, HA OCHOBE
aHajM3a yCIIOBHUS 3a/ayd BHIOH-
patb (U3MYECKYI0 MOJENb, BbI-
JeNATh (PU3MYECKUE BENUIUHBI U
(opMyIbl, HEOOXOAMMBIE JUIS €€
pelIeHH s, TPOBOIUTh PACUETHI H
OLICHUBATh PEAJBHOCTH IOJY-
YEHHOT'O 3HAueHHs (UINUECKON
BEJIMYMHEI,

- pelIaTh KaueCTBEHHbIE 3aauu:
BBICTPanBaTh JIOTUYECKH HETPO-
TUBOPEUUBYIO IICTIOUKY PACCYXK-
JEHUH C HCIOJB30BAHUEM H3Y-
YEHHBIX 3aKOHOB, 3aKOHOMEPHO-
cTel U pU3HYECKUX SBIICHUM;

- HCIOJB30BaTh NPU PELICHUU
yueOHBIX 3aJad COBPEMEHHBIC
WHPOPMAITMOHHBIE TEXHOJIOTHU




THYECKOE IOBEJCHHE B Pa3lUYHBIX
CHUTYAIHAX, IIPOSBIISATH TBOPYECTBO
BOOOpakeHHE, ObITh WHHUIIUATHB-
HBIM.

OBjajieHHe YHHBePCAJIBLHBIMH pe-
ryJSTHBHBIMH /1€ CTBUSMM:
NpUHATHE cedsl U IPYTUX JI0/eii:

- IPUHUMAaTh MOTUBBI M apTyMEHTEHI
JPYTHX JIIOAEH MpH aHaIM3€e pe3ylb-
TaTOB JIEATEIBLHOCTH;

- TpU3HABaTh CBOE NPaBO M MPaBO
IPYTHX JIFOJIe HAOIINOKHY;

- IPUHAMATH ce0s, TIOHNMasi CBOH
HEJIOCTATKH M JOCTOMHCTBA

OK 05. OcymiecTBnsaTh yCT-
HYIO ¥ IICbMEHHYIO KOMMY-
HUKAIMI0O Ha TOCYJapCTBEH-
HOM s3bike Poccuiickoit ®e-
JIEpalii ¢ y4eToM OcOOeH-
HOCTEH COUaNbHOTO U
KYJIbTYPHOTO KOHTEKCTa

B o0nactu 3cTeTHUECKOro BOCIUTA-
HUSL:

- 3CTETUYECKOe OTHOIICHHE K MHPY,
BKJIIOYasi 3CTETUKY

HAyYHOTO TBOPYECTBA, IIPHCYLIETO
(hm3nueckoif HayKe;

OBianenue YHUBEpPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
JeHCTBUAMM:

o0ImeHnune:

- OCYIIECTBIISATH OOIIEHHE Ha yPOKax
(u3UKU ¥ BO BHEYPOUHOW AESATEIb-
HOCTH;

- pacro3HaBaTh NPEANOCHIIKH KOH-
(IMKTHBIX CUTYyalud U

CMSr4aTh KOHQIHUKTEL

- pa3BepHYTO M JIOTUYHO U3JaraTh
CBOIO TOUKY 3PEHUS C UCTIOJIb30Ba-
HHUEM $SI3bIKOBBIX CPEJICTB.

OK 06. IlposBnare rpax-
JAHCKO-TTAaTPUOTHUECKYIO
HO3UIIHIO, IEMOHCTPUPOBATH
OCO3HAaHHOE IIOBE/ICHHE Ha
OCHOBE

TPAJUIMOHHBIX  O0IIeYeso-
BEUECKHX IIEHHOCTEH, B TOM
YHCJIEe C Y4eTOM rapMOHM3a-
UM  MEXHAIMOHABHBIX U
MEKPEJIUTHO3HBIX ~ OTHOIIIE-
HHU, TPUMEHSTH CTaH/IaPTHI
AHTHKOPPYIIIMOHHOTO TOBE-
JEeHUS

- c(hopMHPOBAHHOCTh TPAKIAHCKON
MO3UIMK O0YYArOIIErocss KaK aKTHB-
HOTO M OTBETCTBEHHOTO WIEHA POC-
CHICKOro 00IIeCTBa;

-c(hOpMHUPOBAHHOCTh  POCCHIICKOM
FPAKIAHCKOM HMAEHTUYHOCTH, NaT-
pUOTH3MA;

B yacTu rpaxiaHCKOro BOCITUTaHUA:
- MINPUHATHUC TPAAULIMWOHHBIX HAaIHUO-
HAJIBHBIX, 00ILIEYeIOBEYECKUX T'yMa-
HUCTUYECKUX M JEMOKPaTHUYECKUX
IICHHOCTE;

- TOTOBHOCTb BECTH COBMECTHYIO
JEATENBHOCTh BUHTEpECaX pakIaH-
CKOTO O0IIecTBa, y4acTBOBAaTh BCa-
MOYIIpaBIIeHUHM B 00meo0pa3oBa-
TeNbHONOPTraHu3aluH;

- YMEHHE B3aUMOJIEHCTBOBATh C CO-
OUaJIbHBIMUUHCTUTYTAaMH B COOTBET-
CTBHH C UX QYHKIUAMH U
Ha3HAaYeHHUEM;

-TOTOBHOCTh K I'YMaHHUTapHOW U BO-
JIOHTEPCKON JESTETbHOCTH;

- IIEHHOCTHOE OTHOLIEHHE K TOCy-

JUTS TIOUCKA, CTPYKTYPHUPOBAHHUS,
WHTEpIIpPEeTallid W Tpe/CTaBIIe-
HUS ~ yu4eOHOM W Hay4yHO-
nomyasipHod wH(GOpMALKHU, MO-
JTy4eHHON M3 Pa3IHYHBIX HUCTOY-
HUKOB, KPUTHYECKH aHAIU3HUPO-
BaThb TOJNydaeMylo HWHQpOpMa-
H10,

- TPHUBOOUTH IMPHUMEPHI BKIIaJa
POCCHICKHX W  3apyOexHBIX
YUEHBIX-QU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE TPOIECCOB
OKpYKaroIlero Mupa, B pa3BH-
THE TEXHUKU U TEXHOJIOTHH;

- WUCTOJB30BATh TEOPETUUECKHUE
3HaHWSA TO (HU3UKE B IIOBCE-
IHEBHOH KU3HU I oOecrieue-
HUs 0€30MaCHOCTH MPHU oOpaiiie-
HUU C TPUOOpaMH W TEeXHUYE-
CKMMH YCTPOWCTBAMM, JUISI CO-
XpaHEHUS 37I0POBbsI U COOIIOC-
HUS HOPM 3KOJIOTHYECKOTO TIO-
BEJICHUA B OKPY’KAIOILIEH cpee;
- paboTaTh B TpymIe C BHINOJI-
HEHUEM PAa3JIMYHBIX COIHAITb-
HBIX pOIIeH, IUIAHUPOBATH pado-
Ty TPYIIBI, PalMOHAILHO pac-
npenensTh 00SA3aHHOCTH W IlIa-
HUPOBATh [IEATENILHOCTh B HeE-
CTaHJAPTHBIX CHTYalUsIX, OIle-
HUBATh BKJIAJ KaXJIOrO U3
YYaCTHUKOB TPYIIIEI B PENICHUE
paccMarpuBaeMoi IpOOIEMBIL;

- BJIQJIETh OCHOBOIIOJIATAIOIINMHU
ACTPOHOMUYECKAM H TOHSTHS-
MH, TTO3BOJISTFOIIIUMHU
XapaKTepu30BaTh TIPOIIECCHI,
MPOUCXOJISIINE HA 3Be3/1aX, B
3BE3HBIX CHUCTEMaX, B MeEXTra-
JAKTUYECKOH cpejie; TBIKEHUE
HEOECHBIX TEJ, SBOJIOIUIO 3BE3]
n BcemenHoin;

- MIOHUMATh POJb ACTPOHOMHH B
IPaKTUYECKON JEATEIBHOCTU
YeJIOBEKa U JAJbHEMIIEM Hayy-
HO-TEXHHYECKOM Pa3BUTHH;

- yMeTh TPUMEHATH OCHOBOIIO-
Jaralolye — acTpOHOMHYECKHE
TOHATHSI, TEOPUH M 3aKOHBI IS
aHanM3a ¥ OOBSICHEHHS (pU3UYe-
CKHX TIPOIIECCOB, TPOMCXOJS-
IIMX Ha 3Be3laX, B 3BE3AHBIX
CHUCTEMaX, B MEKTaJlaKTHYECKON
cpene, NBIDKCHUS HEOSCHBIX Te,
3BOJIFOLIMY 3B€37 U BeenleHHOo.




JIapCTBEHHBIMCUMBOJIAM,
JOCTHXKCHHUSIM DPOCCHHCKHX YYECHBIX
B 0051acTH (DU3UKU U TEXHUKHU.

OK 07. ConeiicTBOBaThH
COXPAHEHUIO OKpY’Karolleh
CpeIsl, pecypcocbepexe-
HUIO, IPUMECHSTHh 3HaHUS 00
W3MCHEHUM KIIMMaTa, TpUH-
IIATTBL  OEPEKITMBOTO  TIPOU3-
BOACTBa, 3(P(HEKTHUBHO HCHi-
CTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX

B obmactu 3KOJIOTHYECKOro BOCHH-
TaHUA:

- cOpMHUPOBAHHOCTH JKOJOTHYUEC-
CKOU KYJBTYpBHI,

0CO3HaHKE TII00ATBHOTO XapaKTepa-
9KOJIOTHIECKUX TIPOOIIEM;

- MJAHHPOBaHME U OCYLIECTBJICHUE
JICUCTBUI B OKpPYXaIOLIEH cpelie Ha
OCHOBE 3HaHHUA LeJIed YCTOMYMBOIO
pa3BUTHSA YEIOBEUECTBA;

- paclIMpeHue OmbITa AeATEIBHOCTU
9KOJIOTMYECKOWHAPABJIEHHOCTH.

IIK 1.3 [loaroraBnmBaTh
obopynoBaHue K TpOBEe-
HUIO PEMOHTHBIX padoT pas-
JMYHOTO XapakTepa

- 3HaTh OCHOBHBIE 3aKOHBI 3JIEKTPO-
TEXHUKH; PU3NUECKHE, TEXHUIECKHE
1 IPOMBIINUICHHBIC OCHOBBI 3JICKTPO-
HUKHU; METO/bl U3MEPEHUS MapameT-
POB U CBOMCTB MaTEpUaJIOB; YCTPOU-
CTBO WM Ha3HAYCHUC MHCTPYMCHTOB U
KOHTPOJIbHO-U3MEPUTCIbHBIX npu-
00pOB, HCIOJIB3YEMBIX IPU TEXHU-
YeCKOM OOCITYy’)KUBAaHMHW U PEMOHTE
000pyIOBaHUS;

- pa3BUBaTh KPEaTHBHOE MBIIJICHUE
IPU PEUICHUH NpOo(heCcCHOHATIBHBIX
poosieM

BazoBrle nccaegoBare/IbCKue Jeii-
CTBUSI:

-BJIaACTh HaBbIKaMH yT-ICGHO'
HACCIIEA0BATENBCKOW M MPOEKTHOMN
NeSITENIbHOCTH, HAaBBIKAMH pa3perie-
HUS TPOOIIEM.

- 3HaTh OCHOBHBIE METOJBI M3-
MEpeHHs TapaMeTPOB M CBOMCTB
MaTepualioB;,  yCTPOWCTBO U
Ha3HAYeHHE WHCTPYMEHTOB U
KOHTPOJIbHO-U3MEPHTEIBHBIX
npuOOpPOB, MCIONB3YEMBIX TPHU
TEXHHUYCCKOM O6CJ'Iy)KI/IBaHI/II/I u
pEMOHTE 000PYIOBaHUS;

- yMeTh moaOuparb 000pymoBa-
HUE, CPEelCTBA U3MEPEHHS B CO-
OTBETCTBHU C YCIIOBUSIMH Te€X-
HUYECKOTO 3a/IaHMI.

10




2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJBLHOM

JUCIHHAIIINHBI
2.1. Tpyn10eMKOCTh OCBOECHHSI THCIUIITHHBI

Buj yueOHoi1 padoThI

O0BeM B yacax, BCero

1 cemectp BCEI'O, B T.u.: 72
OCHOBHOe cO/Iep:KaHue, B T.4.:

Jlexyuu 24
ITlpaxmuueckue 3anamust 4
Jlabopamopnvie 3anamus

Koncynemayuu 2
Camocmosmenvuas paboma -
IIpodeccnonanbHO OPMEHTHPOBAHHOE COJleP:KAHME, B T.4.: 36
Jlexyuu 18
Ilpaxmuueckue 3ansamus 8
Jlabopamopmvie 3auamus 10
HauBuayaIbHBII NPOEKT (Oa/Hnem) HET
IIpome:xxyTouyHast arTecTanus (IK3aMeH) 6
2 cemectp BCEI'O, B T.4.: 100
OcHoBHOe coJepkaHue, B T.4.:

Jlexyuu 54
Ilpakmuueckue 3auamus 14
Jlabopamopnvie 3anamus 4
Camocmosmenvras paboma -
Koncynemayuu 2
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.U.: 20
Jlexyuu 12
llpakxmuueckue 3ansamus 6
Jlabopamopnvie 3ansamus 2
HauBuayaIbHbBI NPOEKT (Oa/Hem) HET
IIpome:xxyTouyHast arTecTanus (IK3aMeH) 6
BCEI'O no aucumniinHe, B T.4.: 172
OcHoBHOe cojepkaHue, B T.4.:

Jlexyuu 78
Ilpakxmuueckue 3anamus 18
Jlabopamopnvie 3anamus 4
Camocmosmenvhvle pabomuol -
Koncynemayuu 4
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME, B T.U.: 56
Jlexyuu 30
Ilpakxmuueckue 3ansamust 14
Jlabopamopnvie 3anamus 12
IIpomexyTouHas aTTecTanms (3K3aMeH) 12
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2.2 TemaTH4eCcKHUii IVIaH U COJlePKAHUE TUCHUILINHBI

HaumeHoBaHue pa3- O0bem ®opmupyeMble
Conep:xkanue y4eOHOro Matepuasa u GopMbl OPraHU3aAMUM AeITeJILHOCTH 00y4a0IIMXCS
J1eJI0B M TeM 4acoB KOMIIeTeHIIUH
1 cemecTp Bcero 72
Beenenue. ®usuka u |[IpodeccnonaIbLHO-OPHEHTHPOBAHHOE CO/IEPKAHME: 2(2/-) |OKO03
MeTOoAbl Hay4YHOro no- dusnka - Hayka o mpupojae. HayuHsle MeTO/Ibl MO3HAHUS OKpYXKaroero mupa. Ponb skcrepu- OK 05
3HAHUS MEHTA M TCOPUH B IIPOLIECCE MTO3HAHMUS TIPUPO/IbI. DKCIICPUMEHT B (DU3UKE. MK 1.3
MonenupoBaHue pU3NUECKUX SBICHUHN U npoueccoB. Hayunble runores3sl. @U3HMUECKue 3aKOHBI
1 Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHINIT COOTBETCTBUSI.
Posib 1 MecTOo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM Hay4yHOM KapTHHBI MHpa, B MPAaKTHYeE-
CKOW JeATEIBbHOCTH JIIOJIe. AHAJIOTOBBIE U IU(PPOBBIE NU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEP-
Hble AaTyuky. [IpuHuun coorsercTBus. [loHsTHe 0 Qusnueckoil kaptune mupa. [lorpemHocTtu
M3MEpeHnH (PU3NUECKUX BeNWYMH. 3HaYeHNEe (QU3UKHU NPH ocBoeHUH U cnienuanbHocteit CI10.
B Tom 4ucie:
Viexyus Nel Quzuueckue 3aKOHbl U meopuu. 2
Pa3nen 1. Mexanuka 20 (12/6) OK 01 OK 02 OK 04
OK 05 OK 06 OK 07
Tema 1.1 OcHoBbl ku- [[IpodeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE: 4/- [TIK1.3

HEMAaTUKHU

MexaHnueckoe JBUKEHHE U ero BUIbl. MarepuaibHas Touka. OTHOCUTEIBHOCTh MEXAHUYECKO-
ro newkeHus. Cucrema otcyera. [lpuninun otHocutenbHOCTH [ammies. CriocoObl omucaHus
nerokeHust. Tpaekropus. Ilyts. [lepememenne. PaBHoMepHOEe npssMonuHeHoe nBukeHue. Cko-
pOCTb. MIrHOBEHHAsI U CPEHASI CKOPOCTU. Y cKkopeHue. [IpsiMonrMHEenHOe TBUKEHNUE C TTOCTOSH-
HBIM ycKopeHreM. CBoOOIHOE MajieHHe. Y CKOpeHue cBOOOIHOTO MajieHus. J{BUXKeHne ¢ oCTo-
STHHBIM YCKOpEHHEM CBOOOJHOTrO mnajieHus. PaBHOMepHOe ABUKEHHE TOYKU MO OKPY>KHOCTH, YT-
moBasi ckopocTh. LleHTpocTpemutenbHoe yckopeHue. KunemaTnka aGCONMIOTHO TBEPIOTO Tela.
TexHU4ecKue yCTpONCTBA U IPAKTUYECKOE TPUMEHEHHE: CIIUAOMETP, ABUKEHUE CHAPSAIOB, LETI-

HBIC 1 PECMCHHBIC IICPCIavun.
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B Tom uuncie:

Vlexyus No 2. Mexanuueckoe osuiceHue

Vlekyus No 3. PasnoyckoperHoe 08udiceHue

Tema 1.2 OcHOBEI 1H-
HAMHKH

OcHOBHOE cojlep:KaHne Y4eOHOro MaTepuasia/ mpogecCHOHAIbHO-OPUEHTHPOBAHHOE CO-
mep:KaHue:

6 (41-)

OcHoBHas 3a1aya AuHaMuKu. Cuna. Macca. 3akonsl Mexanuku Herotona. Cuibl B ipupoae. Cu-
I1a TSKECTH M CHJIa BCEMUPHOIO TATOTEHUS. 3aKOH BCEMUPHOTO TAroteHus. Ilepsas

KocMuueckas ckopocTh. Bec. HeBecomocts. Cuita ynpyroctu. 3akon ['yka. Bec tena.

Tpenue. Buabl TpeHus (IOKos, CKONbXeHUs, KaueHus ). Cuia TpeHUs! CKOJIbKEHUS U CHUJla Tpe-
Hus okost. Koadduuument Tpenust. Cuiia CONPOTUBIICHUS MIPH IBWKCHUU TENA B )KUIKOCTU HJIH
raze. [locrynarensHoe U BpalaTeiabHOE ABM)KEHHUE aOCOIMIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpalleHus. 11nedo cuibl. YcnoBus paBHOBECUS TBEPAOTO Te-
na. TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOIIIUIHUKH, JBUKEHUE UCKYC-
CTBEHHBIX CITyTHUKOB.

B ToM uncie:

Ulexmus Ne 4. 3akonbsl MexaHukd HeroToHa

Viekyus Ne 5. Cunvl 8 npupooe

Jlexyus Ne 6. Texnuueckue ycmpoucmea u npakxmuieckoe npumeHerue

Tema 1.3 3akoHbI cO-
XpaHeHHUs] B MeXaHUKe

OcHOBHOE cojlep:KaHie Y4eOHOro MaTepuaia/npogeccuoHaJbHO-OPHEHTHPOBAHHOE CO-
nep:KaHue:

10 (2/6)

mnynbece Tena. MMmynbe cuiibl. 3aKOH cOXpaHeHUsl uMIyibca. PeakTuBHOe nBuxkeHue. Mexa-
HU4Jeckas pabora U MolIHOCTh. KuHetnueckas sHeprus. [loreHiuanbHast sHeprus. 3aKOH coXpa-
HEHUSI MeXaHW4YecKoi 3Heprun. Pabora cuibl TsHKeCTH U cuitbl yripyroctu. KoHcepBaTuBHbBIE CH-
nbl. [IppuMenenne 3akoHOB coxpaHeHus. [loTeHIManbHble U HENTOTEHIMAIbHBIE CHIIbL. CBS3b pa-
0OTHl HEMOTEHIUANBHBIX CHJI C U3MEHEHUEM MEXaHMUYECKON SHEPruu CUCTEMbI Te. 3aKOH CO-
XpaHCHUS MEXAHWYECKOW OHEpPruHh. YIPYrue M HEyNpYrue CTOJKHOBEHHs. TeXHUYeCcKue
YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONEP, NMPYKUHHBIA MMHUCTOJET, ABHKCHUE

paker.
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B ToM uncie:

Vilekyus Ne 7. Hmnynvc mena.

212

Jlexus Ne 8. Mexanuueckast SHEprusi.

2

Ilpakmuueckoe 3auamue Ne 1 Pewienue 3a0au no meme «3aKkoHbl COXPAHEHUSL 8 MEXAHUKE)

212

Vlabopamopnan paboma Ne 1 Onpedenenue nocpeuiHocmerl usmepeHuu

212

Vlabopamopnan paboma Ne 2 Viccneoosanue 08udicenust mena noo oeticmsuem noCMOosHHOU CUTbL.

212

Paszgea 2. MoJgiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

18 (4/6)

OK 01
OK 02

Tema 2.1 OcHOBBI MO-
VIEKYJISIPHO — KHHETH-
YeCcKOu Teopuu

OcHOBHOe co/iep:KaHue Y4eOHOTr0 MaTepuasia /mpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO-
nepaaHue:

6 (212)

OK 03
OK 04

(OCHOBHBIE MOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OINBITHOE 000CHOBaHUE. bpo-
yHOBCKOe nBkeHue. uddysusa. Xapakrep ABWKEHHS U B3aWMOJICHCTBUS YaCTHIl BEUIECTBA.
Mozenu CTpoeHus Ia30B, )KUIKOCTEH U TBEPbIX TEI U 00BSCHEHUE CBOMCTB BEIIECTBA HA OCHO-
Be ATUX Mojeneil. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctossHHas ABorajpo.
TeruioBoe paBHOBecue. Temneparypa u ee usmepenue. [llkana remneparyp Lienscus.

Mopeinb uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UIEaNlb-
HOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpelHell KMHETHYECKOH 3HEpruu TeIrIoBOro
nBHKEeHMs JacTul rasa. [lkama remneparyp KensBruna. ['a30BbIe 3aK0HBI. YpaBHeHHEe MeHene-
eBa-Knanelipona. 3akon [lanprona. M3ompoueccsl B MACATBHOM ra3e ¢ MOCTOSHHBIM KOJIHYE-
CTBOM BellecTBa. ['paduyeckoe IpeAcTaBIeHUE H3ONPOLECCOB: M30TEpMa, M30X0pa, u3odapa.
TexHuueckue yCTpoucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

OK 05
OK 06
OK 07
/IK 1.3

B ToM uncie:

Ulekiing Ne 9. OcuoBHBIE otokeHust MKT

Viexyus Ne 10. I'azosvle 3axonbl

Vlabopamopnasn paboma No3. V3yuenue 00H020 U3z u30npoyeccos

Tema 2.2 OCHOBBI

Conep:xaHue y4eOHOro MaTepuaJia:

6 (-12)
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TEPMOAUMHAMHUKH

TepMmoannamuyeckasi cucreMa. BHyTpeHHsIs SHeprus TepMOIMHAMUYECKONH CUCTEMBI M CIIOCOOBI
ee n3MeHeHus. KonndecTBo TemoTel U padboTa. BHyTpeHHSS SHEprusi 0THOATOMHOTO HJICATbHO-
ro rasa. Buzasl temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKIUS, U3JIy4eHHUE. Y ACNIbHASI TEII0-
eMKOCTh BemiecTBa. KonmudecTBo TernoTsl nmpu teruionepenave. [lonarue o6 aanabaTHOM mpo-
necce. IlepBbiil 3akoH TepMoauHamMuky. [IpuMeHeHne nepBoro 3aKkoHa TEPMOJMHAMUKU K U30-
nporeccam. I'paduueckas naTepnperanus padoTsl raza. Bropoii 3akon TepmoauHamMuku. Heo6-
[paTUMOCTB IIpoLieccoB B npupoze. TemnoBbie MamuHbl. [IprHIKIIBL AEHCTBUS TEIIOBBIX MAILIKH.
[TpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MammHax. KodddumueHnt mone3Horo aelicTBUs TEIIOBOM
MamuHbl. [{ukn KapHo u ero xoagdunueHT nojae3Horo AeicTBHs. JKOJIOTHYECKHE MPOOIIEMBbI
TEIJIOOHEPreTUKH. TEeXHUYECKHe YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUWE: JIBUIaTelb BHYT-
[PEHHEro cropaHusi, ObITOBOI XOJIOAUIBLHUK, KOHAUIIMOHED.

B ToM uncie:

Ulexiust Ne 11. 3aKoHbI TEpMOAMHAMUKU 2
Jleximst Ne 12. TernoBble MaliuHb 2
IIpakmuueckoe 3anamue Ne 2. Pewenue 3a0au no meme « OCHOB8bL MepMOOUHAMUKUY 2
Tema 2.3 Arperatnbie (OCHOBHOeE coiepkaHue Y4eOHOro MaTepuaJa /mpogeccioHalIbHO-OPHEHTHPOBAHHOE CO- 6 (2/2) |OKO01
COCTOSIHMSI BellleCTBA [1epsKaHue: OK 02
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U (pa3oBble Mepexoabl

Vcniapenue u KoHJeHcalus. HachlmeHHbIN map u ero cBoicTBa. AOCOIIOTHAS M OTHOCUTEIIbHAS
BIQXKHOCTH BO3ayxa. [Ipubopsl s ompesesieHns BIaXHOCTH Bo3ayxa. Touka pocel. Kumenue.
3aBUCUMOCTb TEMIIEPATYpbl KUMEHUS OT AaBieHus. Kputuueckoe cocTosHue BeniecTBa. Xapak-
TEPUCTHKA KUAKOTO COCTOSIHUA BenlecTBa. [[0BEpXHOCTHBIN €10 KMIKOCTH. DHEPIUsl IOBEPX-
HOCTHOTO cJios. bmmwxuui nopsgok. IloBepxHocTHOe HaTskeHue. CmauuBaHue. fBieHUS HA|
CpaHUIIE KUJKOCTU ¢ TBepAbIM TesoM. Kamwisipusie siBienusi. TBepaoe teno. Kpucrammmue-
ckre U aMopdHbIe Tena. AHU30TPONHS CBOWCTB KpucTauioB. JKuakue kpuctauibl. CoOBpeMeH-
Hble MaTepuainbl. [naBnenue u Kpuctaumzamnus. Y AelbHas TeruioTa riaBieHus. Cyonumanus.
XapakTepucTuKa TBEpAOro COCTOSHHUA BemlecTBa. Kpucrtamnnueckue u amopdubie Tena. Yopy-
rue cBoiicTBa TBepAbIX Tell. 3akoH I'yka. MexaHnuueckue cBoiicTBa TBepAbIX Ten. Ilnactuueckas
(ocrarounas) nedopmanus. TermmoBoe pacmupeHnue TBEpAbIX Teld U xkuaKocTer. KoaddurmenT
muHeliHOTO pacmmpenns. Kosddumuent 00bEMHOTO pacmpeHns. YUeT paciupeHusi B TEXHU-
ke. [[naBnenue. Y aenpHas TemnoTa miasieHus. Kpucramnuzamus. [Ipaktuueckoe mpuMeHeHre B
MOBCEHEBHOM KU3HU (PU3NUECKUX 3HAHUM O CBOMCTBAX T'a30B, JKUJIKOCTEH U TBEPIBIX TEI

OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.3

B ToM uncie:

CKO€ I10J1¢

nep:KaHue:

Vilekyus Ne 13. Ceoticmea meepovix mei <
Jlexuus Ne 14. da3oBble nepexoibl 2
IIpakmuueckoe 3anamue Ne 3. Pewenue 3a0au no meme « Ceoticmea meepovix meiny <
Pazgen 3. DiekTpoauHaMHuKa 24 (8/6) |OK 01 OK 02 OK 03
OK 04 OK 05
Tema 3.1 DuiekTpuue- (OCHOBHOE COJIepKAHUE YUeOHOr0 MaTepHasia /mpogecCHOHAILHO-OPHEHTHPOBAHHOE CO- 6 (2/-) |IOK06 OK07/IK 1.3

DneKTpu3alus Tela. DJIeKTpudecKuid 3apsia. [[Ba Buma snekTpuyeckux 3apsnoB. [IpoBoaHMKH,
ITUAIEKTPUKA M TOJYNPOBOAHUKUA. 3aKOH COXPAHEHHUs HIIEKTPUUECKOro 3apsaa. Bzaumopeil-
ctBUe 3apsiaoB. 3akoH Kymona. ToyeyHbId AHEKTpUYECKUNA 3apsll. DJIEKTPUUYECKOE TOJIE.
Hanpsi>keHHOCTB AJIeKTpruecKoro nofst. [IpuHun cyneprno3uimu 3aeKTpUuYecKux noyen. Jinauun
HAIPSDKEHHOCTH 3JIeKTpUuYeckoro mnois. Pabora cun snexktpocratuueckoro moss. Iloreniman.
PaznocTh moteHimanos. [[poBOAHUKN U TUATIEKTPUKH B 3IEKTPOCTATUUECKOM MOJ€e. J(U3IeKTpu-

HecKasi MPOHUIIAEMOCTh. JJIEKTPOEMKOCTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJICH-
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caTopa. DHeprus 3apsHKEeHHOro KoHAeHcaTopa. TexHuuecKkre yCTpocTBa U MpaKTHUEeCKOe MpH-
MEHEHHE: 3JIEKTPOCKOI, IEKTPOMETP, JIEKTPOCTATHUECKAs 3alUTa, 3a3€MIIEHUE 3JIEKTPOIIPHU-
0OpOB, KOHJIEHCATOP, KONUPOBAIbHBIN anmnapaT, CTpYHHBIM MPUHTED.

B ToM uncie:

Viekyus Ne 15. 3akomnsl snekmpocmamuxu

Jlekust Ne 16. KongeHncatopbl yCTpOHCTBO M IPUMEHEHUE

2
2

I[IpakTnyeckoe 3ansitue Ne 4. Perienue 3a/1a4 1o TeMe « QHEPTHsl AIEKTPUUECKOTO OIS

2

Tema 3.2
3aKOHBI IOCTOSTHHOIO
TOKA

OCHOBHOE cojlep:KaHHue Y4eOHOTo MaTepuasia /mpogeccHOHATbHO-OPHEHTHPOBAHHOE CO-
nep:KaHue:

16 (4/6)

OK 01
OK 02

Y ciioBus1, HEOOXOUMBbIE /1151 BOSHUKHOBEHUS M MOAJIEPKaHUs 3JEKTpUiecKkoro Toka. Cuia Toka
U IUIOTHOCTb TOKA. 3akoH OMa A ydacTKa LenH. 3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTHUBIIE
HUS OT MaTepualla, JUIMHBI U IJIOLAJH IONEPEYHOTO CEUEHUs IIPOBOJHUKA. 3aBUCUMOCTD JJICK-
TPUYECKOTO CONPOTHBIICHHUS MPOBOJHUKOB OT TEeMIIEpaTyphl. TemmnepaTypHbIH KO3 HUIHEHT

COIIPOTHUBJIICHUS. CaepxIpoBouMOCTb. PaboTa M MOIIHOCTH IOCTOSIHHOTO TOKA.
TemioBoe neiictBue Toka. 3akoH Jlkoyns— JleHna. DieKkTpoABMKYIIas cuja UCTOYHHUKA TOKA.
3akoH Oma 11 NOJHOM 1enu. JieKkTpudeckue nenu. I[lapamensHoe u 1mocieoBaTeabHOE CO-
eAMHCHHUE TPOBOAHUKOB. 3aKkoHbl Kupxroda mis y3na. CoeuHEeHNE HCTOYHUKOB JICKTPUYECKOM
SHepruu B 6arapero. TexHUUECKUe yCTpOCTBa U NPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIb-
TMETP, pCoCTaT, UCTOYHUKU TOKA, BJICKTPOHAIPCBATCIILHBIC HpI/I60pI>I, SJICKTPOOCBCTUTCIILHBIC]
NpUOOpPBI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN MO, TEPMUCTOPBI U (HOTOPE3UCTOPHI, MO
J'Iyr[pOBO]:[HHKOBBIﬁ U0, raJlbBaHHUKaA.

OK 03
OK 04
OK 05 OK 06 OK 07
I[IK 1.3

B ToM uncie:

Viekyusa Ne 17 3axkonsr Oma

Vekyus Ne 18 Conpomuenenue npo8ooHuKa

Jlexuus Ne 19 3akon [[xoyns-Jlenua

Jlexuust Ne 20 3akonsl Kupxrodga

IIpakmuueckoe 3auamue Ne 5. Pewenue 3adau no meme «3axonvr Omay

IpakTyeckoe 3anssTue Ne 6. Pemenue 3a1au no teme «3akoHbl Kupxrodar»

Vlabopamopnasn paooma Ne 4. Onpeoenenue Ko3gp@uyuenma noie3Hoco 0elucmeus daeKkmpude-

CcK020 ycmpoticmea

NININIDNIDNIDNIDN
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Vlabopamopnasn padoma Ne 5. H3zyuenue 3aKoH08 Nocie008amenbHO20 U NAPALIeIbH020 CoeOuU-
HeHUll NPOBOOHUKOS.

MAarnuTHasg MTHAYKIUA

ep:KaHue:

Tema 3.3 OcHOBHOe€ cojlep:kaHHe Y4eOHOr0o MaTepuasa 2 (-1-)
JJIeKTPUYECKHIl TOK B [JeKTpUUECKUii TOK B META/Iax, B AJIEKTPOJIUTAX, Ia3aX, B BaKyyMe. DIEKTPOJIU3. 3aKOH dIeK-
Pa3sJIMYHBIX Cpeaax  rponuza Papages. DICKTPOXUMHUYECKUI SKBUBAJICHT. Buapl ra3oBbix paspsgoB. Tepmosiiek-

TpoHHas d3muccus. [lazma. DaekTpudeckuil TOK B oaynpoBogHukax. COOCTBEHHAS! U TIPUMEC-

Hasi mpoBoauMocTU. P-11 mepexon. [Ipumenenue noaynpoBogHUKOB. [101ynpoBOAHUKOBBIE MPU-

0OpBI

B Tom uncJe:

Jlexuus Ne 21 DnexkTpudeckuil TOK B pa3iIMyHbIX Cpeslax 2
Koncynpranus 2
IIpomesicymounan ammecmayus 6 popme IK3amena 6
2 cemecTp BCEI'O 100
Tema 3.4 OcHOBHOE coepxkaHue y4eOHOro MaTepuaJia /npogeccuoHAJIbHO-OPHEHTHPOBAHHOE CO- 6 (4/2)
MarnuTHoe moJjie iep:kaHme:

[TocTossHHBIE MAarHUTHI. B3auMo1eliCTBHE MOCTOSHHBIX MArHUTOB. MaruutHoe noJie. Bektop

MarHMTHON MHIYKIUU. [I[pUHIUT Cyneprno3ulini MarHUTHBIX ToJieil. JIMHuY MarHuTHON MHAYK-

1y, KapTrHa TMHUNA MarHUTHOM WHIYKITMH TOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTHO€ 1MoJie TPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI HHIYKIIMH MAarHUTHOTO TIOJIS ITTUHHOTO

[PSIMOTO MTPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOIHMKA, KaTYIIKH C TOKOM. OnbIT DpcTe-

na. BzanmonelictBre mpoBoAHMKOB ¢ TokoM. Cuia Amnepa, ee MoAy b U HampasieHue. Cuma

Ulopenia, ee Moayb U HanpaBiieHUE. /[BUKeHNE 3apsHKEHHOW YaCTULbI B OJJHOPOJHOM MarHuT-

HoM ToJie. PaGota cuitel Jlopenna.

B Tom unciie:

Vlexyus Ne 24 Maenummnoe none 2

Vlekyusi Ne 25 Cuna Amnepa u cuna Jlopenya 2

Ilpakmuueckoe 3anamue Ne 7. Pewienue 3a0au no meme « Cunvt Amnepa u Jlopenya.» 2
Tema 3.5 DuexTpo- OcHOBHOE coJep:kaHue Y4eOHOro MaTepuasa /npogeccuoHaAJIbHO-OPHEHTHPOBAHHOE CO- 12 (4/4)

SIBieHne areKTpoMarHUTHOW MHAYKIUU. [IOTOK BekTOpa MAarHUTHOW MHAYKLIUHU. DIIEKTPOJBU-

18




PKyIIasi CHJla MHIYKIUH. 3aKOH 3JIeKTpoMarHUTHON mHaykuuu Papanes. BuxpeBoe anekrpuye-
CKOE T0JIe. DJIEKTPOABMKYIIAsL CHUJIa UHIYKIIMU B MPOBOJIHUKE, JIBHXKYIIEMCS] TIOCTYIATEIbHO B
olHOpoaAHOM MarHuTHOM mone. [IpaBuno Jlenna. MHOyKTHUBHOCTB. SIBIEHHE CaMOMHIIYKIUH.
DIIEKTPOABUKYINASL CUJIa CAMOMHAYKIIMHM. DHEPTysi MarHUTHOTO TOJI KaTYIIKA C TOKOM. DJIEK-
TPOMarHUTHOE IMoJsie. TeXHUYeCKHue YCTPOICTBA M MPAKTUYECKOE NPUMEHEHHUE: IMOCTOSHHBIC
MarHuThl, 3JIEKTPOMArHUThI, AJIEKTPOJBUTATEIb, YCKOPUTEIN IJIEMEHTAPHBIX YaCTHUII, UH]IYKIIH-
OHHAs 1€Yb.

B ToMm uncie:

Viekyusi Ne 26 fsnenue snekmpomacHumuou uHOyKyuu 2
Ulexuus Ne 27 SIBneHue caMOMHIYKIIMU 2
Vlekyusi No 28 Texnuueckue ycmpoticmaa 2
Ipaxmuueckoe 3anamue N 8. Pewenue 3a0au no meme « neKmpomMacHUMHAA UHOYKYUS» 2
IIpakTnueckoe 3anaTue Ne 9. Pemenue 3agau no reme «JI€KTPOMAarHUTHASI UH KLU 2
Vlabopamopnas paboma Ne 6 H3yuenue senenus 21eKmpoMacHUMHOU UHOYKYUU 2
Paznen 4. Koie6aHusi 4 BOJIHBI 20 (2/2)
Tema 4.1 Mexanude- |OCHOBHOE Co/iep:KaHUe Y4e0OHOI0 MaTepuasa 8 (-/-) |OKO01
CKHe KoJIeOaHus U KonebartenbHas cuctema. CBoOOAHBIE MEXaHUYECKHE KojiebaHus. ["apmoHnyeckue koiaeOaHusl. OK 02
BOJIHbI [lepuon, yactoTa, amMmmIuTyAa U ¢asza konaedanuil. [IpyxunHbIil MasTHUK. MaTemMaTndeckuii Ma- OK 04
STHUK. Y paBHEHHE rapMOHUYECKUX KoneOanuil. [IpeBpaienue s3Hepruy npu rapMOHNYECKUX OK 05
KosebaHusAX. TeXHuYecKnue yCTpOWCTBa U MPAKTUYECKOE IPUMEHEHHUE: My3bIKaJIbHbIE HHCTPY- OK O0
MEHTBI, YJIbTPAa3BYKOBas IMarHOCTUKA B TEXHUKE U MEIUITHE OK 07
B ToM yuciie: I[IK 1.3
Ulexnus Ne 29 Mexanuueckue KoneOaHus 2
Ulekimst Ne 30 MexaHnuecKkue BOJIHbI 2
JlabopaTopnasi pabora Ne 7 l3yuenune 3aBUCHMOCTH NeproJia KoJieOaHU HUTSHOTO (WU MpY- 2
PKMHHOT'0) MasiTHUKA OT JJIMHBI HUTHU (MJII MAcchl Ipy3a)
IpakTuyeckoe 3anaTue Nel) Pemenne 3agad mo teme «MexaHn4deckne KoJieOaHUs U BOJTHBD) 2
Tema 4.2 JnekTpo-  |(OcHOBHOe coep:kaHHe Y4eGHOro MaTepuaJia 12 (2/2)
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MATrHUTHEIE KoJ1e0a-
HHUSA U BOJTHBI

CBOOOIHBIE 3JIEKTPOMarHuTHbIe Kosebanus. [IpeBpaiienue sHepruu B KojaedaTeaIbHOM KOHTYpE.
Dopmyna Tomcona. 3aTyxaromme 3JEKTPOMAarHUTHBIE KoyieOaHUs. ['eHepaTrop He3aTyXaromuX;
AIIEKTPOMArHUTHBIX KosieOaHuil. BeiHyXIeHHBIE A1ekTpuueckue konebanus. [lepeMeHHBbIN TOK.
['eneparop nepemeHHOro Toka. EMKOCTHOE M MHIyKTUBHOE COMPOTUBIICHUS NIEPEMEHHOTO TOKA.
AKTHBHOE COINpOTUBJIEHHE. 3akoH OMa ISl 3JIEKTPUUYECKOH Lienu nepeMeHHoro toka. Pabora u
MOIITHOCTh IEPEMEHHOTr0 TOKa. Pe3oHaHc B anekTpuyeckoil nenu. Tpanchopmaropsl. TokH BbI-
cokoil yactoTel. [lonyuenue, nepegada U pacupenesneHue 3JIEKTPOIHEPTUU. DIEKTPOMArHUTHOE
MoJie KaK OCOOBI BHJI MAaTepUU. DJIEKTPOMATHUTHBIC BOJHBI. CBOWCTBA AJIEKTPOMATHUTHBIX
BoiH. Bubpatop I'epmia. OTKpbIThI KonebaTenbHbIi KOHTYp. M300perenne panuo A.C. ITomo-
BbIM. [loHsiTHE O paaMoOCBsI3U. ODIJIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKpYXKaromlel  cpe-
Nbl. TeXHUYeCKHue yCTpOCTBA U IPAKTUYECKOE MPUMEHEHHE: 3JIEKTPUUECKUN 3BOHOK, T'€HEpaTop
MEePEMEHHOTO TOKa, JIMHUM JJIEKTpOIepeaay, pajgap, paaIuonpueMHHUK, TeJIEBU30p, aHTCHHA, Te-
nedon, CBU-neus.

B ToMm uunciie:

Ulextinst Ne 31 DiieKTpoMarHuTHBIC KOJICOaHMS

Vlekyuss Ne 32 DnexmpomazcHummusle 01Hb

Jlexkust Ne 33 DyieKTpoMarHuTHHIE BOJTHBI

Ulexnns Ne 34 [IpuHiun paguocssisu

Ulexnns Ne 35 TexHuueckne ycTpoicTBa U IPUMEHEHUE

Ilpakmuueckoe 3anamue Ne 11 Pewenue 3a0au no meme « nNeKmpomMacHUmMHble KOJeOaHUs U

BOJIHbL»

N DN DN DN NN

Pa3gen 5. OnTuka

Tema 5.1
IIpupoaa cBera

Conep:xanue y4eOHOro MaTepuaJa :

6 (-)

OK 01

I'eomeTpuueckas ontuka. [IpsamosimHeiHOE pacpoOCTpaHEHHE CBETA B OJHOPOJIHOW cpene. Jlyu
cBeTa. TodyeuHblld HCTOUHUK cBeTa. OTpakeHHE CBETa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoeHue
n300paxkeHN! B MiIockoM 3epkaiie. IIpenomienue cBera. 3aKOHbBI MpeIOMIICHHsS cBeTa. AOCo-
UTIOTHBIN MOKa3arens npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHnue. [IpeaenbHblil yroi noaHo-
ro BHyTpeHHero orpakeHus. JIunsel. IlocTpoenue nzoOpaxkenus B jauH3ax. Popmylia TOHKOU

TMH3BI. Y BenndeHne JUH3EL. [71a3 kak onTtudeckas cucreMa. ONTHUECKHE HpI/I60pBI. Teneckorsl.
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OK 02
OK 04
OK 05




Cuna cBeta. OCBEHIEHHOCTh. 3aKOHBI OCBEHIEHHOCTH. [Ipenensl MpUMEHUMOCTH T€OMETpHUYe-
CKOW OIITHUKH.
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B Tom 4ucie: 2

Jlekuust Ne 36 ['eomeTpuydeckasi OnTuka 2

Jlexmus Ne 37 JIuu3el 2

Jlexug Ne 38 I'ma3 kak onTudeckasi CUCTEMa 2

IIpakTuyeckoe 3ansiTue Ne 12 Pemienue 3a1a4 o teMe «PacnpocrpaneHue cBeTa» 2

JlabopaTopHnas padora Ne 8 I3mepenue nokasaresns nNpeaoMIICHHUS. 2
Tema 5.2 BoainoBasi  |(OcHoBHOe cojiep:kaHHe y4eGHOro MaTepHaia 8 (-/-)
OIITUKA WNuTtepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jtydeld. UHTepdepeHius B TOHKUX IUICHKAX.

Konbua Hetotona. Mcnonb3oBanune naTepdepeHnnu B Hayke u Texauke. Audpakius ceera. [u-

(dpakus Ha e B MapauienbHbIX Jydax. udpakuuonnas pemerka. [lonspuzanus nomneped-

HbIX BOJH. llomsipuzanus ceera. [[BoitHoe nyuenpenomienue. [lonspounsl. Jucnepcust ceera.

Bunbl n3nydenuii. Bunpel cnektpoB. TexHMYECKUE yCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHUE:

OUKH, Jiyna, ¢oToanmapar, IPOSKIIMOHHBINA anmapaT, MUKPOCKOII, TEJIECKON, BOJIOKOHHASI OMTH-

Ka, JU(PPAKIIMOHHAS PELIETKA, MOISPOUI.

B Tom unciie:

Ulexmust Ne 39 BoniHOoBast ontuka 2

Ulexnns Ne 40 Bunbl cieKTpoB M M3J1y4eHUN 2

Ulexnus Ne 41 TexHuueckue ycTpoiicTBa 2

IpakTuyeckoe 3anaTue Ne 13 Nccnenopanue audpaxiiuu v nuHTEphEpEHITNN CBETa 2
Tema 5.3 OcHOBBI OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 4(-1-)
CHenHaIbLHON TEOPUH |[paHUIIBI TPUMEHMMOCTH KJIACCHYECKOM MeXaHUKH. I10CTysaThl CrieluaabHOM TEOPHH OTHOCH-
OTHOCHTECJIbHOCTH. TCIIbHOCTH: MHBAPHAHTHOCTh MOJIYJII CKOPOCTH CBE€TAa B BAKYyMEC, IIPHMHIMWII OTHOCHUTCIHLHOCTH

DiiHiTeliHa. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHHe BPEMEHU U COKpAIlleHHE JIH-

Hbl. DHEPIrUsi U UMIYJbC PEISITUBUCTCKON YacTUIbl. CBS3b MACChl C SHEPTUEN M UMITYJILCOM pe-

NSITUBUCTCKOM YaCTULIbl. JHEPTHsI OKOSI.

B Tom unciie:

Ulekuus Ne 42 ITocrynarst CTO 2




‘HGKHI/IH No 43 DHeprust 1 UMIYJIbC PEIISITUBUCTCKON YACTUILIBI

2

Pa3nes 6. KBantoBas pusuka

14 (21

Tema 6.1 Di1eMeHTBI
KBAHTOBOM ONTHKH

OCHOBHOE cojlep:KaHue Y4eOHOro MaTepHuasia /mpogecCHOHAIbHO-OPUEHTHPOBAHHOE CO-
mep:KaHue:

6 (2/-)

OK 01
OK 02

KBantoBas runoresa [Inanka. TeroBoe uznydenue. KopnyckyisipHO-BOJIHOBOM Ayalii3M.
@Doronsl. ['unoresa e bpoiins o BoIHOBBIX cBOMcTBax yacTull. COOTHOLLIEHUE HEONIPEIEIEHHO-
cteit ['eiizenOepra. Jlapnenue ceera. Xumudeckoe aerictue ceera. Onbitel [1.H.JIebenera u H.
W.BaBunoBa. ®ortorddekr. YpaBuenue DiiHmTeitna s Gotodrddexra. Baemnuit porosek-
rpudeckuii 3 dext. Buytpennuit pororddext. Tunsl porornementos. [Ipumenenne hoTosd-
(dekra. TexHUYecKre yCTPOICTBA U MIPAKTUIECKOE TPUMEHEHUE: (POTOIEMEHT, (OTOAATIHK,
conHeuHas Oarapesi, CBETOIHO/.

OK 04 OK 05 OK 07
I[IK 1.3

B ToMm uuncJe:

Viekyusi No 44 domosghghexm

JIekmus Ne 45 KBaHToBast onTHka

IIpakTuyeckoe 3ansitue Ne 14 perenue 3a1a4 o reme «Dotorpdexry

Tema 6.2 duszuka aro-
Ma M aTOMHOIO siipa

OcHOBHOE coep:xkaHue y4eOHOro MaTepuaJia /npogeccuoHAJIbHO-OPHEHTHPOBAHHOE CO-
mepkaHue:

8 (-1

Monens atoma Tomcona. Onbitel Pesepdopna no paccesauto & -uactun. I[TnarerapHas Moaensb
atoma. [loctynatel bopa. M3nydyenue u nornouieHre (poToHOB MpH Mepexojie aToMa C OJHOTO
YpOBHS SHEpruM Ha Apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTrUU aToMa BOJOPO/aA.
BonHoBble cBolicTBa yactull. BosHbl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyalu3M.
CrioHTaHHOE U BBIHYXJEHHOE H3JlyuyeHue. TeXHn4ecKkue ycTpoucTBa U MPaKTUYECKOE TPHUMEH €+
HUE: CHEKTPAIbHBIA aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIbIOTEP. DKCHEPUMEHTHI,
TTOKA3bIBAIOIINE CIIOKHOCTh CTpoeHus siapa. OTKpbITHE pagunoakTuBHOCTU. OnbiThl Pesepdopa
[0 ONpEIENCHUIO COCTaBa pPaJUOAaKTUBHOro u3nydeHus. CBolicTBa anbga-, Oera-, ramma-
n3nyyeHus. BnusiHue pajinoakTUBHOCTH Ha KHMBbIE OpraHU3Mbl. OTKpBITHE MPOTOHA U HEUTPO-
Ha. Hyxnonnas mozens siipa I'eitsenOepra-MBanenko. 3apsz siapa. MaccoBoe uncio aapa. U3o-
ronbl. Anb(a-pacnaj. DIEeKTPOHHBIM U MO3UTPOHHBIM Oera-pacnajn. ['amma-uznydeHue. 3aKoH
PallMOAKTUBHOTO pacrajaa. DHEPrusi CBs3M HYKJIOHOB B siape. SnepHble cuibl. Jlepekr maccol
siapa. SAnepHeie peakunu. Jlenenre u cuHTe3 saep. SaepHeiil peaktop. TepMosSAepHBIA CUHTES.

HpO6HCMLI U MCPCICKTUBLI HI[CpHOfI OHCPI'CTUKHU. OKOJIOTUYECKHE ACIICKTHI ﬂﬂepHOﬁ OHEPICTH
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KHU. DieMeHTapHble yacTulbl. OTKpbITHE MO3UTPOHA. MeTonbl HaOIIOAEHUS M pEerucTpanun
HIIEMEHTApHBIX YacTull. PyHaaMeHTaIbHbIe B3auMoecTBUsA. EquHCcTBO (hr3nyeckoi KapTHHBI
Mupa. TexHudeckue ycTpolcTBa M IPAKTHUYECKOE NMPUMEHEHHE: JTO3UMETpP, Kamepa BuibcoHa,
SIICpHBINA peakTop, aToMHasi bomoa.

B ToMm uncJe:

Uleknust Ne 46 S nepHbie peakiuu

Jlexmust Ne 47 Meroabl HaOJIFOA€HUS YaCTHULL

Ulexnus Ne 48 TexHuueckue ycTpolcTBa U NPAKTUYECKOE IPUMEHEHHE

NININ

IpakTuyeckoe 3ansaTue Ne 15 Pemienue 3a1a4 1o remMe «Pu3uka aTomMa 1 aTOMHOTO sipay

Pa3nes 7. DjieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

11 ()

Tema 7.1
Crpoenue ConHeuHon
CHCTEMBI

OcHOBHOE coJep:kaHue Y4eOHOIro MaTepHuaJia

6 ()

OK 01

JTansl pa3BUTHS acTpOHOMHUU. [IpHUKITaHOE U MUPOBO33PEHUYECCKOE 3HAYCHUE ACTPOHOMHMH.

Bun 3Be3anoro Heba. Co3Be3ausi, SpKue 3Be3/1bl, JIAaHEThI, X BUAUMOE ABHKCHHUE.

Conneunas cuctema. Connne. ConHeunas akTUBHOCTh. Mcrounuk sHeprun CoJiHIIA U 3BE3/I.
3Be3bl, UX OCHOBHBIE XapaKTepUCTUKH. Jnarpamma 'CIieKTpaslbHBINH KJjacc - CBETHUMOCTB'.
3Be3/1bI TJIaBHOM MOCIIEA0BATEILHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTB' JJIsl 3B€3/1 TJIaBHOU
rocneaoBareabHOCTH. BHyTpenHee ctpoenue 3Be3n. COBpeMEHHbBIE MPEICTABICHHS O TPOUC-
XOXKIeHUH U 3Bororuy CoHIA ¥ 3Be3/1. DTanbl )ku3HU 3Be3]]. ConHeuHas cucreMa. [lmaHeTsl,
WX BUAUMOE JIBIKEeHUE. MaJble Tella COTHEUYHOM CUCTEMBI.

Cucrema 3emnsi—Jlyna. Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosiHua U 3BE3]1

OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

B ToMm uunce:

Ulexnns Ne 49 Oranbl pa3BUTHsI aCTPOHOMHH

Ulexust Ne 50 Ctpoenne CoTHEUHOM CUCTEMBI

Jlexiusg Ne 51 Maneie tena CoaHeUHOH CUCTEMEI

NININ

IpakTuyeckoe 3anaTue Ne 16 Mzyuenue ninanet CoTHEUHON CUCTEMBI

Tema 7.2
DBoironus BeenenHon

OcHOBHOE COACPKAHUC yqeﬁnoro MaTepuaJia

5 (-1-)

Mneunsiid [yt - Hama ['anaktuka. [lonoxenue u asuxenue Connua B [Manmaktuke. Tumbl ra-
nmakThK. PaguoranakTuku u kBa3apel. UepHbIe AbIphI B SApax rajakTuk. Beenennas. Pacmmpe-
Hue Becenennoil. 3akon Xa06ina. Paz6eranue ranaktuk. Teopust bonbioro B3psiBa. PenukroBoe
m3mydeHne. Macmrabnas cTtpykrypa Bceemennoit. Metaranaktuka. HepermenHbsie mpoOiemMbl
acTpoHOMHUU. Ponb (PM3MKK M aCTPOHOMMH B SKOHOMHYECKOM, TEXHOJIOTUYECKOH, COIIMATbHON U
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ATUYECKON cepax AesTeTbHOCTH YeJI0BEKa, POJib U MECTO (M3UKH M aCTPOHOMUHU B COBPEMEH-
HOW HAyYHOH KapTUHE MUpPA, POJib (PU3HUECKON TEOpHH B (POPMUPOBAHHUH MIPEICTABICHHUHA O (U-
3UYECKON KapTUHE MUPA, MECTO (PU3MUECKOI KapTHHBI MUpPa B OOIIEM PsILy COBPEMEHHBIX €CTe-
CTBEHHO-HAYYHBIX MTPEJCTABICHUNA O IPUPOJIE.

B Tom uuncJie:

Jlextmst Ne 52 I"anakThku 2

Jlexmust Ne 53 OOBEKTHI JaJIbHETO KOCMOCa 2

JIexmus Ne 54 Dpomonus Beenennoi 2
Koncyabranus 2
IIpome:xkyTouHasi aTTecTanus (3K3aMeH) 6
Bcero: 170
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3 YCJIOBUS PEAJIM3AIIMU ITPOTPAMMBI YYEBHOM JUCIHUTIIWHBI
3.1. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHune
s peanm3anuu 00pa3oBaTeNLHOTO Mpolecca (BCceX BUAOB YUEOHOUH ACSITEITLHOCTH)
M0 IMCUUIUIMHE UCHOJIB3YIOTCS CIIEIYIOIINE ClielhalbHble TOMEIEHUS, OCHAIIICHHBIE B COOT-
BercTBuU ¢ [Ipunoxxenunem 8 OITOII-IT CIIO: xabunet Gpu3uKy.

3.2. Y4eOHO-MeTOAMYECKOE OOecnieyeHHe

3.2.1. OcHOBHBbIE NeYaTHbIE U/WJIN 3JIEKTPOHHbIE U3IAHUS

Jlyis peanu3anuu mporpamMmbl OMOIHMOTEUHBIH (DOHI WMEeT Me4YaTHBIE W/ DJIeK-
TPOHHBIE Y4EOHUKHU U 00pa3oBaTeIbHbIE PECYPCHI, TOMYIICHHbIE K HCIIOIb30BAHUIO IIPH pea-
nu3anuu oopazoBarenbHbIX mporpammbl CITO Ha 6a3e 0CHOBHOTO 001ero 00pa30BaHMS:

1. Msxumes, I'. . ®usuka: 10-i kmacc: 6a30BbIi ¥ YIITyOIEHHBIA YPOBHH | YUSOHUK
/ T. 5. Msaxumes, b. b. Byxosues, H. H. Corckuii ; mox penakuueit H. A. ITapdeHTbeBoid. —
11-e u3n., crep. — Mocksa : [IpocBemenne, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. —
Texcr : onexkTpoHHblid /  JlaHb :  2JIeKTpOHHO-OMOaMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408686 (mata oopamenus: 10.04.2025).

2. Mskumes, I'. SI. ®uznka: 11-ii kiacc: 6a30BbId U yriyONEHHBIA YPOBHHU : YICOHUK
/ T. 5. Msxumes, b. b. byxosues, B. M. Uapyru# ; nox penaknueit H. A. [1apdentbeBoid. —
12-¢ u3n., crep. — Mocksa : IIpocBemenne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. —
Texcr: onexkrpoHHsblid /  Jlamp : 2JIeKTpOoHHO-OMOMmoTeuHnas cucrema. — URL:
https://e.lanbook.com/book/408689 (nata obopamenus: 19.04.2025).

3.2.2. JlonoJtHUTEIbHbIE HCTOYHHKH

1. ®usnka : METOUYECKHE YKa3aHUS 10 MPAKTUICCKUM 3aHSATHUSAM ISl 00yJarOIUXCsI
cneruanbHocTd 15.02.17 MoHTax, TexHH4eckoe oOCITyKUBaHUE, DKCIUTyaTallusi ¥ PEMOHT
MIPOMBINIJICHHOTO 000pynoBanus (Mo orpacisiM) ouHoi (popmbel odydenus / TUY ; cocrt. E.
C. barnacona. - Tromens : TUY, 2024. - 38 c. - DnexktponHas 6udnuorexka TUY. - [Ousuka] .
- buGmmorp.: c. 37. - ~b. 1. - TeKCT : AIEKTPOHHBIH.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

TACIATLITAHBI

KoHTpoub 1 OLleHKa pacKpBIBAIOTCS Yepe3 JUCHUILIMHAPHBIC PE3YJIbTaThl, YCBOCHHBIC
3HAHUS U MPHOOPETEHHBIE O0YYAIOUIMMHCS YMEHHsI, HAllpaBJIeHHbIE Ha (OpMHUpPOBaHHUE O0-
KX U MPOeCcCHOHATBHBIX KOMIESTEHIINI

Pesynbrarsl 006yueHus

IlokazaTenn oneHKH

Tun olleHOYHBIX MEPOIPHSI-
THH

3HaTh:

- mpaBuja 0e30macHOro Tpyna
MIPH TIPOBEICHUN UCCIICIOBAHUIA
B paMKax yd4eOHOTO 3KCIepH-
MEHTa, y4eOHO-
UCCIICJIOBATEIIBCKOW W TIPOCKT-
HOU JIESITEIBHOCTH C UCIIOJNB30-

- coOuogeHne mpasuia Oe3omnac-
HOTO TpyZAa MpU MPOBEIACHHH HC-
CIIEIOBAaHWA B paMKax y4eOHOTO
9KCIIEpUMEHTA, yueOHo-
HCCIIEN0BATENBCKON U IIPOSKTHOU
JEATEILHOCTH C MCIIOIb30BaHUEM

Jlaboparopusie paboTer Ne 1-
13

BaHHEM M3MEPHUTENBHBIX | U3MEPHUTEIBHBIX YCTPOICTB H Ja-

YCTPOMCTB U Jab0OpaTOpHOro | GOPaTOPHOTro 0OOPYIAOBAHUS;

o0opymoBaHUS;

OK 01, 0K 02, OK 03, TIK 1.3

- 0 (U3MUYECKUX SBJICHUSX | - 3HAeT 0 (PU3NYECKUX sIBICHUAX | Tekymui KOHTposb B (hopme

(mpouieccax) u OOBSACHSITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MO-
NEKyNAPHO-KUHETHYECKOH TeO-
pUH  CTPOEHHUs BeIeCTBA U
AIIEKTPOIMHAMUKHU: PaBHOMEP-
HO€ W PaBHOYCKOPEHHOE TIpsi-
MOJIMHEHHOE JIBIDKCHHE, CBO-
0oHOE TaZicHUE Tell, JBHKCHUE
M0 OKPYXHOCTH, WHEPIUs, B3a-
umozeiictere Ten, aupdysus,
OpOYyHOBCKOE NBIDKEHHE, CTPO-
€HUEe JKHIKOCTeH W TBEepIbIX
TeN, W3MEHEeHHe oObemMa Tel
NP HarpeBaHUU (OXJIAXKIEHUH),
TEIJIOBOE PaBHOBECHE, HCIape-
HUE, KOHJCHCAIUs, TUIaBIICHHE,
KpUCTaJUTH3AITHS, KHIICHUE,
BJIQYKHOCTh BO3/[yXa, ITOBBIIIE-
HUE JaBJICHWS Traza IpH ero
HarpeBaHUM B 3aKPBITOM COCY-
Jle, CBA3b MEXIY IMapaMeTpaMu
COCTOSTHHSI Taza B H30MpOIlec-
cax, JJIEKTpU3alUs TeN, B3au-
MOJICUCTBUE 3apsJI0B, BJIEKTPHU-
YecKask TPOBOAMMOCTD, TEILIO-
BO€, CBETOBOE, XHMHYECKOE,
MarHMTHOE JCHCTBHS TOKa, B3a-
HMOJICHCTBHE MATrHHUTOB, DJICK-
TPOMAarHWTHAas MHIYKIUS, Iei-
CTBUE MAarHHTHOTO TIONS Ha
MPOBOJHUK C TOKOM M JIBHIXKY-
HIWIACS 3apsil, DJIEKTPOMArHUT-
HBbIC KOJICOAHUS W BOJIHBI, TIPS-
MOJIMHEHHOE pPAacCIpOCTpaHECHUE

(mpouieccax) U OOBSCHSET HX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MO-
JIEKYIAPHO-KHHETHIECKOH  Teo-
pUU CTPOCHUS BEILECTBA U DJICK-
TPOJMHAMHUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE TIPSIMOIUHEH-
HOE JBIDKEHME, CBOOOJHOE mMaje-
HUE TEJI, IBHKCHHUE MO OKPYXKHO-
CTH, WHEpIUS, B3aWMOJEHUCTBUE
ten, auddysus, OpoyHOBCKOe
JIBIOKCHHE, CTPOCHHE JKUIAKOCTEH
U TBEPIBIX TeJ, U3MEHEHUE 00b-
eMa Tell NpH HarpeBaHWu (oxJia-
KIECHNUH), TEIJIOBOE paBHOBECHE,
HCTIapeHUE, KOHJCHCAIIMs, IIaB-
JIeHWe, KPUCTAJUIM3ANNs, KHIIe-
HUE, BJIOKHOCTb BO3/yXa, MOBBI-
IICHUE JABJICHUS Ta3a IMpPU €ro
HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEX[y IapamMeTpamu Co-
CTOSIHMS Ta3a B H30Ipoleccax,
JNEKTpU3AIUS  TeN, B3aWMOJICH-
CTBHE 3apsiOB, JJEKTpUUYECKas
MIPOBOJAMMOCTb, TEIJIOBOE, CBETO-
BO€, XHUMHYECKOE, MArHHTHOE
JICUCTBUSA TOKa, B3aMMOJICHCTBUE
MarHuTOB, 3JIEKTPOMarHUTHAS
WHAYKIYS, TeHCTBUE MarHUTHOIO
IOJII Ha TPOBOJHUK C TOKOM U
IBWOKYIIMIACS — 3apsij, JJIEKTPO-
MAarHuTHBIE KOJCOAHWS M BOJIHBL,
MPSAMOJIMHEWHOE  paclpocTpaHe-
HUE CBETa, OTPAKEHHUE, MPEIOM-
JieHne, nHTepdepeHnus, nudpak-

npakTuiaeckux 3ansaTuid Ne 1-9
TectupoBanust mo paszgenam:
«Mexanukay, «MKT wu Ttep-
MOAMHAMHUKA», «DIEKTPOIH-
HaMHKa»
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CBETa, OTpa)XEHHE, MperomIie-
HUe, MHTEepdEepeHIus, TUudppak-
IUsl ¥ TIOJISIpU3alsl CBETa, JTUC-
nepcusi cBeta, (OTOIIEKTpHYE-
ckuii  addexr (poroaddekr),
CBETOBOEC JABIICHWE, BO3HHKHO-
BEHHE JIMHEHYaTOro CIeKTpa
aToMa BOJAOpPOJA, €CTECTBEHHAsS
U HCKYCCTBCHHAs PaUOAKTHB-
HOCTB;

OK 02, 0K 03, 0K 05,TIK 1.3

U W TOJSAPU3AIHS CBETa, JHC-
nepcus cBera, (oTodnmeKkTpuye-
ckuit apdexr (horoaddexr), ce-
TOBOE JaBJICHHE, BO3ZHHKHOBEHHE
JIMHEMYaToro CHeKTpa aromMa BO-
JIOpO/ia, ©CTECTBCHHAST U HCKYC-
CTBEHHAs PaIMOaKTUBHOCTb;

- aCTPOHOMHYECKHE OCHOBOIIO-
JIaralolye MOHATUS U
MPOLIECCHI, TMPOUCXOMASIINE Ha
3B€3/1aX, B 3BE3JHBIX CHUCTEMaXx,
B MEXXTAJIAKTUYECKOU CpeIE;

- 3aKOHbI ABUXCHHUS
HeOEeCHBIX  Tell,
3Be31 1 BeenenHom.
OK 02, OK 03, OK 05

9BOJJIOLIHUIO

- 3HAET aCTPOHOMHYECKHUE ITOHS-
THAS W TPOIECCHI, TTPOUCXOISIINE
Ha pa3JIMYHbIX HEOCCHBIX TellaX U
HX CUCTEMaX;

- B3aKOHBI JBIOKCHHUS HEOECHBIX
TEJ, PBOJIOLIMIO 3Be31 U BceneH-
HOIA.

TecTtupoBanue 1O paszeny:
«ONeMeHThl aCTPOHOMHUHU H
acTpo(U3UKI»

YmMeTh:

- BBIIIOJIHATH 3KCIICPUMCHTBI 10
WCCIIEIOBAaHUIO (m3nyecKkux
SIBICHUMA M TPOLECCOB C HC-
IMOJIb30BaAHUEM IIPAMBIX M KOC-
BCHHBIX M3MEPEHHH, NPU ITOM
(dhopMynTupOBaTH mpobie-
My/3aadqy ¥ THIOTE3y y4eOHO-
ro DJKCIIEPHMEHTa, CcoOHpaTh
YCTaHOBKY M3 TIPEIUIOKECHHOTO
obopymoBaHus, MIPOBOJIUTH
OTBIT U (QOPMYJTUPOBATH BBHIBO-
ABL;

OK 01, OK 02, OK 03, OK 04,
OK 05, TIK

- BBIIIOJIHACT SKCIOCPUMECHTEHI I10
UCCIIEJOBAaHUIO (DU3UUCCKUX SIB-
JICHUH ¥ OPOLECCOB C UCIOJIB30-
BaHHUEM IIPAMBIX W KOCBCHHBIX
U3MEpEHUi, IpH 3TOM (HOPMYITH-
poBath pobiemMy/3a1ady U THTIO-
Te3y Y4YeOHOTrO 3KCICPUMEHTA,
coOUpaTh YCTAaHOBKY U3 IPEIJIO-
KEHHOTO 00O0pyHOBaHUS, MPOBO-
IUTH ONBIT H (POPMYyIHPOBATH
BBIBO/JIBI,

JlaboparopHsie paboThr Ne 1-
13

- OCYIIECTBISATH MPSIMBIE U KOC-
BEHHbIE HU3MepeHHus Quznye-
CKUX BEIIMYWH, TIPU 3TOM BBHIOU-
paTh ONTHMAJBHBIN CIIOCOO W3-
MEpEHHsI M UCIIOJIb30BaTh MH3-
BECTHBIE METOJbl OLCHKH IIO0-
IPELIHOCTEN U3MEPEHMUIA;

OK 01, OK 02, OK 03, OK 05,
IIK 1.3

- OCYILECTBJIICT IPSIMBIE U KOC-
BEHHbIE H3MEpeHHs (U3NUECKUX
BEJIMYMH, TPH OTOM BEIOMpPATH
ONITUMAJIHLHBIN CIIOCO0 M3MEpEeHUs
M HCIIOJIB30BAaTh HM3BECTHBIE Me-
TOZBbI OLICHKH MOTPEIIHOCTEN H3-
MEpEHUN;

JlaboparopHbie paboThl Ne 1-
13

- HCCIIEIOBaTh 3aBUCUMOCTH
MEXTY (U3NYECKUMH BEIHYH-
HaMU C HCIOJIb30BAHUEM IIpsi-
MBIX M3MEPEHUH, TpH ITOM
KOHCTPYHpPOBaTb  YCTaHOBKY,
(bUKCHpOBaTh Ppe3yNabTATHl MO-
Jy4eHHOH 3aBHCUMOCTH (U3H-
YECKUX BEIMYUH B BUJIE TaOJHIL
1 rpahuKoB, JeNaTh BHIBOJBI IO
pe3ynbTaTam UCCIIeJOBaHus;

OK 01, OK 02, OK 03, OK 05,

- UCCIEyeT 3aBUCUMOCTH MEXIY
(U3NYECKUME BEIMYMHAMU C HC-
MOJIb30BaHUEM MPSAMBIX H3MeEpe-
HUH, TIpU 3TOM KOHCTPYHPOBAaTh
YCTAaHOBKY, (PMKCHPOBATh PE3YJib-
TaThl TOJY4YEHHOH 3aBUCHUMOCTU
(¢u3MUecKuXx BEIMYMH B BHJE
Tabnui U rpaduKoB, JenaTh BbI-
BOJBI IO PEe3yJabTaTaM HCCIIENO-
BaHMS;

JlabGopaTtopHusie paboTer Ne 1-
13
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IIK 1.3

- JE€MOHCTPUPOBATH Ha INpUME-
pax poib W MecTo (U3WKH B
(hOpMUPOBAaHUM  COBPEMEHHOMH
Hay4YHOH KapTUHBI MHpa, B pa3-
BUTHU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUM, B MPaKTUYECKOU
NEATeIbHOCTH JIFOJEH, IIEeNOCT-
HOCTb M €IUHCTBO (pU3NIECKON
KapTUHBI MUPA;

OK 01, OK 02, OK 03, OK 05,
OK 06, OK 07

- JEMOHCTpUPYET Ha IpUMepax
poJib 1 MecTo (PM3UKH B (HOPMHU-
POBaHUU COBPEMEHHON Hay4HOU
KapTUHBl MHpa, B Pa3BUTHH CO-
BPEMEHHON TEXHUKH U TEXHOJO-
TUH, B MMPAKTUYECKOW NEITENBHO-
CTH JIIOJIEH, UETOCTHOCTh U €JINH-
CTBO (PM3MUECKON KapTHUHBI MHPA;

Texkymuii KOHTPOJIb B Gopme
MpaKTHYECKUX 3aHsTuid Nel-9

- ONHUCHIBATh MEXaHHYECKOE
JIBWKEHHE, UCTIONB3Ys (u3nue-
CKHE BEIWYHMHBL: KOODAHMHATA,
IyTh, NEPEMEILEHNE, CKOPOCTD,
YCKOpEHHe, Macca Tena, CHia,
UMITYJIC Tella, KHHETHYeCKas
SHEPrusl, MOTEHIHUAJIbHAS JHEP-
rusi, MeXaHu4yeckas padora, Me-
XaHUYeCKasi MOIIHOCTb, MpHU
ONMCAaHWW TIPABHIBHO TPAKTO-
BaThb (U3MYECKUH CMBICI HC-
MOJIb3YEMBIX BEIHYHH, HX 000-
3HAYCHUS U eIMHHIIBI, HAXOJUTh
¢dbopMyIibl, CBS3BIBAIOIIME TaH-
HYIO0 (U3UYECKYI0 BEIMYHHY C
JPYTUMH BEIUIHHAMU;

OK 01, OK 02, OK 03, OK 05,
IIK1.3

- ONMCBHIBAET MEXaHWYECKOE JIBH-
KEHUE, HWCTONB3Ys (uznveckne
BEIMYMHBL: KOOpAMHATA, IIyTh,
MIEpEMEIEHNE, CKOPOCTh, YCKO-
peHue, Macca Tena, CHJIA, HM-
MyJIbC TeJla, KUHETUYecKasi dHep-
IUs, TOTCHIMANbHAs JHEPIHd,
MeXaHHuecKass paboTra, MeXaHH-
YyecKasi MOIIHOCTh; Y OMIMCAaHUU
MPaBUIBHO TPaKTOBaTh (pusnye-
CKHH CMBICI HCIIOJIb3YEMBIX Be-
JTUYUH, UX 0003HAYeHHs U €IU-
HUIIBI, HAXOAUTh (OPMYIBI, CBS-
3pIBAIOIIME AAHHYIO (PU3HYIECKYIO
BEIMYMHY C JPYTMMH BEIWYHMHA-
MU;

2

Jlaboparophsie pabotsr Ne 1-3

- yKasblBaTh (POpMyJIbI, CBSI3BI-
BalOIUE JaHHYIO (QU3UYECKYIO
BEIIMYUHY C JAPYTUMH BEJINYH-
HaMU;

OK 02

- yKa3biBaeT (OPMYIBI, CBSI3bIBA-
IOIIUE JAaHHYI0 (U3UYECKYI0 Be-
JMYHHY;

Texkymmii KOHTpoJIb B (hopme
npakTuieckux 3aHsaTuid Nel-9

- aHanM3upoBaTh (uzHUYECcKHe
MIPOLIECCHl M SIBJICHHS, HCTIONb-
3y  (U3UYECKHE 3aKOHbI U
MPUHIIMIIBL; 3aKOH BCEMHPHOTO
Tarorenns, I, II u III 3axoHEBI
Hrrotona, 3akoH coxpaHeHUs
MEXaHUYSCKOW SHEPIHM, 3aKOH
COXpaHEHUs WMITyJbCa, IPHUH-
U CYNEPITO3UINH CHJI, TIPHH-
LU PaBHONPABUS HHEPILHAb-
HBIX CHCTEM OTCYETA.

OK 01, OK 02, OK 03, OK 05,
IK 1.3

- aHaIM3UpyeT (U3NYECKUE TPO-
LIECCHI U SIBJICHUS, UCIONB3Ys (-
3UYECKUE 3aKOHBI W TIPUHIIHIIGL:
3aKOH BCEMHUPHOTO TATOTEHUS, I,
II n III 3axonsl HeroTOHA, 3aK0H
COXpPaHEHHUsI MEXaHUYECKOUN dHep-
TUH, 3aKOH COXPAHCHUS WUMITYJIb-
ca, IPUHIUT CYTEPIO3UIIHA CHII,
MIPUHIIAIT PAaBHONPABHUA WHEPIIH-
aJbHBIX CUCTEM OTCYETa;

Texymuii KOHTpoJIb B (hopme
MpaKkTUYecKoro 3anstus Nel
JlaGoparophsie paboThl Ne 1-2

- aHAJIM3UPOBATHh MOJIEKYJIAPHO-
KUHETUYECKYI0 TEOPHUIO CTpOE-
HUS BEILECTBA, Fa30BbIC 3aKOHBI,
CBSI3b CpPEJHEN KUHETHYECKOU
SHEPruy TEIUIOBOTO JIBMYKEHUS
MOJIEKYJI ¢ a0COTIOTHOW TeMIIe-

paTypon.

- aHaNMM3WpPYyeT MOJIEKYJIApPHO-
KHHETUYECKOH TEOPHM CTPOEHUS
BEIIECTBA, FA30BHIE 3aKOHBI, CBSI3b
CpeJHEH KHWHETHUYECKOW B3HEepruu
TEIUIOBOTO JIBM)KEHHUS MOJIEKYI C
abCcoMOTHOI TemMIepaTypoi.

Texkymmidi KOHTpOJIb B (hopme
npakTuieckux 3aHsaTuid Ne 2-3
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OK 01, OK 02, OK 04, OK 05

- ONMCHIBATh U3yYEHHBIE TEIIJIO-
BbIe CBOWCTBA TENI W TEIUIOBBIC
SIBJICHUS, UCHOJNB3ys (hu3nde-
CKH€ BEITMYMHBI: JTaBIICHUE Ta3a,
TeMIepaTypa, CpenHsss KUHETH-
YyecKash DHEPrus XaoTHYECKOTrO
JIBUKCHHUS MOJICKYJI, CpEIHe-
KBaJpaTuyHasi CKOPOCTh MoOJe-
KyJI, KOJHYECTBO  TEIJIOTHI,
BHYTPEHHsISI 3HEprus, pabora
raza, Ko3QQHUIMEHT IOJIE3HOTO
JIEHCTBHSI TETUIOBOTO JBHTaTe-
JIs; TP OMHCAaHUM TPABHILHO
TPaKTOBATh (PU3MUCCKUN CMBICI
WCTIONB3yEeMBIX BEIHYMH, WX
obo3HaueHuss W EAUHHUIIGL,
HaxXoIuTh (HOPMYJbI, CBSA3HIBA-
IOIUe JaHHYI (QU3NIECKYIO
BEJIMYNHY C JIPYTHMH BEIINYH-
HaMU;

- aHAM3UPOBATH MEPBBIA 3aKOH
TEPMOIMHAMHUKH,

- 06T>HCH$1TB OCHOBHBIC IIPHH-
LUWIbl JIEMCTBUS MAaIlWH, IpHU-
6opos u TEXHHUYECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHUSA
uX 0€30MacHOr0 UCIIOIb30BaHUS
B ITOBCETHECBHOM >KU3HH;

OK 01, OK 02, OK 03, OK 05,
OK 07,TIK 1.3

- ONWCHIBACT W3YYCHHBIC TEILIO-
BbIC CBOWCTBA TEN W TEIUIOBBIC
SIBJICHHS, MCTIONB3Ys (PU3MUYCCKHE
BCJIMYMHBI: JIABJICHUE Ta3a, TeM-
nepaTypa, CpeHssl KHHeTHIecKas
SHEPTHUsA Xa0THYECKOTO JBHKCHHUS
MOJICKYJ, ~ CpEeIHEKBaJpaTHYHAs
CKOpPOCTh MOJIEKYJ, KOIUYECTBO
TETUIOThI, BHYTPEHHSISI OJHEPTHS,
paborta ra3za, KO3(QQUIMEHT TO-
JIE3HOTO  JICHCTBHUS  TEIIOBOTO
JIBUTATENs; MPH OIWCAHWUH Ipa-
BUJIBHO TPAaKTOBaTh (hU3HYECCKUI
CMBICIT HCITOJIB3yEMBIX BEIUYHH,
WX OO0O3HAYCHUS W CIUHMIIBL,
HaXOIUTh (HOPMYIIBI, CBSI3BIBAIO-
[Me JaHHYI (U3UUCCKYIO BEIIH-
YUHY C IPYTMMH BEITHYUHAMHU;

- aHaNM3UpPYyeT TMEPBBI 3aKOH
TCPMOJNHAMUKU,

- OOBSICHACT OCHOBHBIC MPUHIIM-
Mbl JICHCTBUS MAalIWH, MPUOOPOB
U TEXHUYECKUX YCTPOWCTB; pas-
JUYaTh YCIOBUS MX 0€30MacHOro
WCTIONBb30BaHKs B TOBCEIHEBHON
KHU3HM,

Texkymuii KOHTPOJIb B Gopme
MPaKTUYECKUX 3aHATUIN No
TectupoBanue 1o pasgeny
«MKT u TepMoanHamMuKay

- aHAJIM3UPOBATh 3aKOH COXpa-
HEHUS DIIEKTPUYECKOTO 3apsja,
3akoH Kymona, 3akon Owma, 3a-
KOHBEI  ITOCIEAOBATEILHOIO U
MapauIeIbHOTO COCUHEHHUS
MIPOBOJIHUKOB, 3aKoH JKoyis-
JleHna, 3aKOH AJIEKTPOMAarHWT-
HOU UHIYKLIHH,

OK 01, OK 02

- aHAJM3UPYET 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsija, 3aKoH
Kynona, 3akon Oma, 3aKOHBI TO-
CJIEIOBATEIIFHOTO W Tapajlielb-
HOTO COEIMHEHUS IMPOBOIHHUKOB,
3akoH Jlxoynsa-JIeHua, 3aKkoH
3JIEKTPOMAarHUTHON MHYKIIVH,

Texkymuii KOHTpOJIb B (hopme
NPaKTUYECKUX 3aHATHH Ned-7

- ONHUCHIBATH HM3YYCHHBIE DJICK-
TpUYECKHE ¥ MarHUTHbIE CBOW-
CTBa BEIIECTBA M DJEKTpUYE-
CKHe SBJICHHUsS (IIPOIECCHI), HC-
MOJIB3ysl (DU3MUECKHE BEIMUIHU-
Hbl:  DJJIEKTPUYECKUH  3apsn,
3IIEKTPUYECKOE TI0Je, Hamps-
KEHHOCTh TIOJISI, ITOTEHIIHAI,
pa3sHOCTh TOTEHIIMANIOB, CHJIA
TOKa, HAaNpsHKCHUE, CONPOTHUB-
JIeHHe, 3JEKTPOMAarHuTHBIE KO-
neGaHus, MPH ONHCAHHWU TIpa-
BUJIIBHO TPakTOBaTh (Qu3Hye-
CKUH CMBICII  HCHOJb3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS H

- ONHCHIBACT W3YYCHHBIC HIICK-
TpUYECKHE W MarHUTHBIC CBOW-
CTBa BELIECTBA M JJIEKTPHUUYECKUE
SIBIICHUST (TIPOIIECCHI), HCIIONB3YS
(u3nvecKkre BETHMYUHBI: AJIEKTPH-
YECKMH 3apsil, DJIEKTPUUYECKOe
1oJie, HanpsHKEHHOCTh MOJIA, MO-
TEHIIMAN, PA3HOCTh TIOTCHIIUAIIOB,
CWJa TOKa, HAIpsHKEHHE, COIpO-
TUBJICHHE,  JJIEKTPOMAarHUTHBIC
KoneOaHus; MpU ONUCAaHUM IIpa-
BWJIBHO TPAaKTOBaTh (pU3HYECKUI
CMBICJI HCIIOJIb3yEMBIX BEJINUYHH,
ux 0003HaYEHUS ¥ CAMHUIIBI;

- OIpe/eNseT HalpaBIeHHE BEK-

Texymuii KOHTpoJIb B (hopme
MpaKTHYECKUX 3aHATUN No4-7
JlaGoparopusie pabotsr Ne 5-9
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€IHHULIBI,
- ompeneNnaTh  HampaBlCHUE
BEKTOPa WHAYKIIUA MarHUTHOTO
TOJISL TPOBOJIHUKA C TOKOM, CH-
761 AMmiepa 1 ciutel JIopeHira;
OK 01, OK 03, OK 05, TIK 1.3

TOpa UHAYKIIUU MAarHuTHOI'O MOJIA
IIPOBOJHHUKA C TOKOM, CHJIBI Awm-
nepa u CHUJIbL JIopeHua;

- aHaJU3UPOBATh 3aKOH MPSMO-
JUHEHHOTO  PaCIpPOCTPaAHEHUS
CBETa, 3aKOHBI OTPAXKCHUS CBE-
Ta, 3aKOHBI TIPEIIOMJICHHSI CBETA.
- CTPOUTh M OIHUCHIBATH H300-
paxkeHue, Cco3JaBaeMoe IIIOC-
KUM 3€pKajioM, TOHKOU JIMH30i;
OK 02, OK 03

- aHAIM3HUPYET 3aKOH MPSIMOJIHU-
HEWHOT'O pacipoCTpaHEHUs CBETA,
3aKOHBI OTPaKEHUS CBETa, 3aKO-
HBI TIPEJTIOMJICHHS CBETA;

- CTPOMT U OIHCHIBACT U300paxke-
HHE, CO3IaBacMoOe IIJIOCKHM 3ep-
KaJIOM, TOHKOH JTMH30M;

Texymmii KOHTposb B (hopme
MPaKTUYECKOTO 3aHATUsA Ne 9
JlabGopaTtopHas paborta Ne 11

- ONHUCHIBATh M3YYCHHBIC KBaH-
TOBBIC SIBJICHHUS M HPOLECCHI,
UCIIONB3Ysl (PU3HUECKUE BEITH-
YUHBI: CKOPOCTh 3JIEKTpOMar-
HHUTHBIX BOJIH, JUIMHA BOJIHBI U
94acToTa CBETA, DHEPTUSl U HM-
nyibc (oToHa, mepuoj TMoIy-
pacmaza, SHEeprus CBSI3H aTOM-
HBIX sIep, MPU OMUCAHHUHU Mpa-
BWJIBHO TpPAaKTOBAThb (1)I/I3I/ILIC-
CKUI CMbICJI HCIIOJIb3YCMBbIX
BENIMYMH, WX OOO3HAYCHHS U
€IMHULIBI, YKa3bIBaTh (YOPMYIIBL,
CBSI3BIBAIONINE JAHHYIO (DHU3H-
YECKYI0 BEIMYHMHY C JPYTUMHU
BEIIMYMHAMH, BBIYHCIISATH 3HA-
yeHHe (PU3NUECKOM BEJTUUHHBI,

OK 01, OK 02, OK 03, OK 05

- OIHUCHIBACT M3YYCHHBIC KBAHTO-
BbIC SIBIICHHWS M TIPOIECCHI, HC-
MOJB3YsT (PU3HYECKUE BEITHMYHHBL:
CKOpPOCThb QJICKTPOMArHMTHBIX
BOJIH, JUIMHA BOJHBI M YacToTa
CBETa, PHEPTH U UMITYJIBC (HOTO-
Ha, MEepHOA Mojdypacnajna, SHep-
T'nd CBA3M aTOMHBIX AACP, IIPpHU
OIMCaHNU! MPAaBIIBLHO TPAKTOBATh
(u3NYECKUl CMBICT HCTIONb3ye-
MBIX BCJIMYHUH, UX O603Ha‘-ICHI/I5[ u
eMHUIBI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIONINE JAHHYIO (H3HYe-
CKYIO BEJIMYUHY C IPYTMMH BEJIHU-
9YUHAMH, BBIYHCIATH 3HAYCHHE
(hm3UUEeCcKOl BETMYNHBL,

Ormpoc no Temam Ne 6.1 u 6.2

- aHAJIM3MPOBATh YypaBHEHHE
OnHiuTeHa 1 GoTodddexTa,
3aKOH COXPaHEHHsI DHEPTHH,
3aKOH COXpaHEHHs HMITyJIbCa,
3aKOH COXPaHEHUS JIIEKTpHYe-
CKOTO 3apsijia, 3aKOH COXpaHe-
HUSI MaccOBOTO 4YHCJa, TOCTY-
natel bopa, 3aKOH pajnOaKTHB-
HOT'O pacrajia, Ipx 3TOM Pasiiu-
4yaTh CJOBECHYH (OPMYIIHPOB-

- aHAIU3HPYET ypaBHEHUE OWH-
mreiHa s GoTodddexTa, 3aK0H
COXpaHEHUsl 3HEPruM, 3aKOH CO-
XpaHEHUs! HMMITyJbCa, 3aKOH CO-
XpaHEHUs! 3JEKTPUUECKOrO 3aps-
Jla, 3aKOH COXPAaHEHHs] MacCOBOI0
4yucna, nocTyinarsl bopa, 3akoH
paZMOaKTUBHOIO pacmaga, IpH
9TOM  pa3iauuyaTh  CJIOBECHYIO
(hOpMyYITHPOBKY 3aKOHa, €ro Ma-

Pertenue 3agad mo reme 6.2

Ky 3aKOHa, er0 MaTeMaTH4ecKoe | TeMAaTHUECKOE  BBIPDAXKEHUE U
BEIpaXCHHE W YCIOBUA (TpaHW- | yCIOBUSA  (TPaHUIBI, OOJIACTH)

161, 00J1aCTH) MPUMEHUMOCTH; [IPUMEHUMOCTH;

OK 02, OK 03, OK 05

- NPUBOIUTH MpPHUMEpPHl BKJIajAa | - NPUBOOUT MpuMepbl Bkiaaa | Tekymuid KoHTposb B (opme

POCCHICKMX H  3apyOe:KHBIX
YYEHBIX-(QU3UKOB B pa3BUTHE
HayKd, OOBSICHEHHE MPOILECCOB
OKpY’KaloIllero Mupa, B pa3BH-
THUC TEXHUKH N TeXHOHOFHﬁ;

OK 04, OK 06

POCCUICKHX H 3apyOeXHBIX ydye-
HBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TPOLIECCOB OKpYXKa-
IOLLIETO MUPA, B PAa3BUTUE TEXHH-
KU U TEXHOJIOTH;

npaktuieckux 3ansTuid Ne 1-9

- HCIOJIb30BaTh TCOPCTUYCCKUC
3HaHUA 110 (1)H3I/IKG B IIOBCC-

- HCIIOJIB3YCT TCOPETUYCCKUC
3HaHUA 110 (I)I/I3I/IKC B IIOBCCOHCB-

Texymmii KOHTposIb B (hopme
npakTuueckux 3ansTui Ne 1-9
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JTHEBHOW >KHM3HH JJIs o0ecriede-
HUs 0€30MMacHOCTH TIpU 00pa-
HICHUUA C pHOOpaMU M TEXHU-
YECKUMH  yCTPOWCTBAMH, IS
COXpaHEeHHUsI 3JI0POBbS H CO-
OIIOJICHUST HOPM 3KOJIOTUYECKO-
ro TOBEACHUS B OKPYKAIOIICH
cpexne;

OK 01, OK 03, OK 04, OK 05,
OK 07,11K 1.3

HOM OKWU3HM Mg oOecreueHus
0e30IacHOCTH TIPH OOPAIIECHUH C
npubopaMd ¥ TEXHUYCCKUMHU
YCTPOWMCTBAMU, JIJIi COXPAHCHUS
3I0POBBbSI M COONIOACHHUS HOPM
9KOJIOTHYECKOTO  TOBEACHUS B
OKpyKarolei cpene;

JlaGoparopusbie pabotsr Ne 1 -
13

- paboTath B TpyNIe C BBINOJN-
HEHHEM Pa3JIMYHBIX COIHAIb-
HBIX pOJIeH, IIaHuPOBaTh pado-
Ty TPYIINBI, PallMOHANBHO pac-
npeaensaTh 00S3aHHOCTH M IUIa-
HUPOBATh JEATEIHHOCTh B He-
CTAaHIAPTHBIX CUTyalUsX, OLe-
HUBAaTh BKIQJ KaXIOro U3
YYACTHUKOB TPYIIIBI B PEIICHUE
paccMatpuBaeMoi poOIeMEI.
OK 04

- paboTaeT B TpymIe C BBIIOJIHE-
HUEM Pa3lHYHBIX COIHAJBHBIX
ponel, TUTAaHHPOBaTh  paboTy
IPYMIbI, PAalMOHATIBHO pacIlpesie-
JIATh 00S3aHHOCTH U IJIAHUPOBATH
JeSITENBHOCT, B HECTaHJAPTHBIX

CUTyallusAX, OLEHUBAThL BKJIAL
KaXXa0ro U3 Y4aCTHHMKOB TI'pYIIIBI
B pCLICHHE paccMaTpuBacMOM

IPOOJIEMBI.

Jlaboparopusie paboter Ne 1 -
13

- pemiaTh pacdeTHbIE 3aJadd C
SBHO 3aJaHHON (DU3MUYECKOH
MOJICJIbIO, HUCHOJB3YsS (hu3nde-
CKHEC 3aKOHBbI W IIPHUHIIUIIBI, Ha
OCHOBE aHaJM3a yCJIOBHS 3aj1a-
YU BBIOMPATh (PUINIECKYIO MO-
JIeNb, BBUICTATh (PU3NUYCCKHE
BEJIMYUHBI U (OPMYIBI, HEOO-
XOAUMBIE ISl €e peIICHHS,
IMPOBOJUTL PaCYECTBl U OLICHU-
BaTb PCAJIBHOCTh IMOJYUYCHHOI'O
3HAUCHHsT (PU3MYECKOU BEITHYH-
HBbI;

b

OK 01,0K 02,0K 03, IIK 1.3

- pelaeT pacueTHbIE 3aJaud C
SIBHO 3a/laHHOW (PU3UYECKON MO-
JeTbl0, HCIONB3ys (pusnueckue
3aKOHbI U NPUHIUIIBI, HA OCHOBC
aHaNM3a YCIIOBHS 3aJa4d BBIOH-
path (pU3NUECKyI0 MOJIETb, BBIIC-
JIATh (1)I/I3I/I‘-ICCKI/IC BCJIMYUHBI U
(hopMyIbl, HEOOXOMUMBIE IS €€
peuIeHus], MPOBOIUTH PACUEThl H
OLICHMUBATHL PCAJILHOCTL ITOJIY4YCH-
HOTO 3Ha4YeHUs (HU3NYECKOW Be-
JIMYHHBL;

Texymmii KOHTposb B (hopme
MpaKTHIecKux 3aastuid Ne 1-9

- pelarh KayeCTBEHHBIE 3aja-
YW: BBICTPaWBaTh JIOTMYECKU
HENPOTUBOPEUMBYIO  ILIETIOUKY
pacCcy X JI€HU C HCIOJIb30BaHU-
€M H3YYEHHBIX 3aKOHOB, 3aKO-
HOMEpHOCTEH © (U3NYECKUX
SIBJICHUM;

OK 01,0K 02, 0K 03,TIK 1.3

- pelaeT KaueCTBEHHBIC 3a[auu:
BBICTPauBaTh JIOTMYECKH HEMpOo-
TUBOPEUYMBYIO IIETIOUKY pacCyX-
JICHU C UCIIOJb30BAHUEM H3Y-
YEHHBIX 3aKOHOB, 3aKOHOMEPHO-
cTell 1 QU3NYecKuX sIBJICHUI;

Tekymuii KOHTPOIIL B Qopme
npakTuieckux 3aHsaTui Ne 1-9

- WCIIOJIb30BaTh IPH PEUICHUH
y4eOHBIX 3aj1a4 COBPEMEHHBIE
UH()OPMAIIMOHHBIE TEXHOJOTUU
JUIS  TIOMCKA, CTPYKTYpUpPOBa-
HUS, WHTEpPIpETalMd W TIpel-
CTaBJICHHs y4eOHOW W Hay4HO-
nonyJsipHod MH(OpMaIH, TOo-
JYYEeHHOW W3 pa3IMuHBbIX WC-
TOYHUKOB, KPUTHYECKH aHAJH-
3UpOBaTh NOJy4aeMyr HHGpOp-
Maluio;

OK 01, OK 02, OK 05

- HUCTIONB3yeT TMpHU  pEIICHHH
y49eOHBIX 3a7ad  COBPEMCHHBIC
WHPOPMALMOHHBIE  TEXHOJOTHU
JUIl TIOUCKA, CTPYKTYPHUPOBAHHS,
WHTEPIPETAIUN U TPEJICTABICHUS
y4eOHOH W HAy4YHO-TIOMyJIIPHON
nHpOpPMALUK, TIOJyYCHHOH U3
Pa3NUYHBIX HMCTOYHUKOB, KPUTH-
YeCKH aHaIM3MpOBaTh IONyvae-
MYI0 HHPOPMAIIUIO;

JlaGoparopusie padotsr Ne 1 -
13
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- TPUMEHATH OCHOBOIOJAraro-
e aCTPOHOMHYECKHE IIOHS-
THUS, TCOPUU M 3aKOHBI JJIs aHa-
mu3a u OOBsICHeHMS (u3nYe-
CKHX TIPOIIECCOB, IIPOUCXOIS-
X Ha 3BE3[aX, B 3BE3IHBIX
CHCTEMAX, B MEKTaTaKTHIECKOU
cpene, JBIDKEHUS HEOECHBIX
TEJ, DBOJIONUA 3Be3n W Bcee-
JICHHOM.

OK 02, OK 05

- TPUMEHSET aCTPOHOMUYECKHE
TOHATHS, TEOPHUH M 3aKOHBI JUIA
aHanmm3a u oO0bsicHeHHs (uznye-
CKUX MPOILECCOB, MPOUCXOISIINX
Ha 3Be3/1aX, B 3BE3JHBIX CHCTe-
Max, B MEKTaJaKTHIECKOH cpee,
IOBIDKEHHS HEOECHBIX TeJ, 3BO-
JOLMH 3Be3]] 1 BeeneHHOM.

TectupoBanue 10 pas3aey
«JJIEMEHTBl aCTPOHOMHUH |
acTpo(U3UKI»

Ormpoc no Temam Ne 7.1 u 7.2

HNmetsb npeacrasiienue:

- 0 TpaHWIAX INPHUMEHEHUS H3Y-
YEHHBIX (DUBUYECKUX MOJETICH:
MaTepuanbHasg TOYKa, HHEPIH-
alpHasl cUCTeMa OTcueTa, abco-
JIOTHO TBEPAOE TENO, HACAb-
HBIW Ta3, MOJENHU CTPOEHHUS ra-
30B, JKUAKOCTEN U TBEPABIX TEl,
TOYEYHBI 3IEKTPUYECKU 3a-
psd, Jdyd CBETa, TOYEYHBIA HC-
TOYHHUK CBETa, siAepHAs MOJEINb
aToMa, HYKJIOHHas  MOJEINb
aTOMHOTO si/ipa TpU pPEeUIeHUU
(hu3MYeCKUX 3a1a4;

OK 01, OK 02, OK 03

- YUYUTBIBAET TPaHUILBI NIPUMEHE-
HUS U3YYCHHBIX (PU3MUECKHX MO-
Jenei:  MmarepuaibHas — TOYKa,
MHEpUHaIbHAsl CUCTEMA OTCYETA,
aOCOIFOTHO TBEPIOE TENo, HJe-
AJILHBINA ras, MoOJAC/IM CTpPOCHHA
ra3oB, JKUAKOCTEN U TBEPABIX TeEl,
TOYEYHBIN 3JEKTPUUECKUI 3apsi,
JIyd CBETa, TOYEYHBIM HCTOYHUK
CBETa, sJepHas MOJENb aToMa,
HYKJIOHHasT MOJEIb AaTOMHOTO
spa TMPH PELICHUH (HU3NIECKUX
3a/ay;

Tekymuit KOHTPOIE B Qopme
npakTuieckux 3ansatuid Ne 1-9

-0 pOJM aCTPOHOMHUHU B IpakK-
TUYECKON JEeATEILHOCTH dYeJIo-
BEKa M JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH;

OK 01, OK 06, OK 07

- OIUCBIBAET POJIb ACTPOHOMHHU B
HpaKTH‘{GCKOP'I JACATCIIBHOCTHU 4YC-
JIOBEKA M JAJBHEHINEM HAY4YHO-
TEXHHYECKOM Pa3BUTHH;

Ornpoc no Temam Ne 7.1 u 7.2
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JlonosineHust H U3MEHEHHS
K paboueii nporpaMmme JHCUUNIHHBI
OV /.06 ®uszuka
Ha 2026 — 2027 yuyeOHBbI# roja

C yuétom oOGHOBIEHUsI YyueOHO-METONMUYECKOH JMTepaTrypbl, B pabouyro
[MPOrpaMMy BHOCSTCS CJIEJlyIOLINHE AOMOJHEHHs! (M3MEHeHuSs ):

Bua

N4 nononuennit/ Cozeprxanne 10MONHEHHI/H3MEHEHHI, BHOCUMBIX B pabouyIo porpaMmy
U3MEHEHUH

I | Axryanuzauns | 1) B n.3.2.1 3aMeHUTL HCTOYHHKH:
CrUCKa 1. Msikniues, I'. 5. @usuxa: 10-i xiacc: 6a30Bbiit U yray0nEéHHbIH YPOBHH :

HCIOJIb3YEMbBIX
HCTOYHHKOB

yuebuuk / I'. 1. Mskuwes, b. b. Byxosues, H. H. Cotcknii ; moj peaakuuneii
H. A. [TapdenrtbeBoit. — 11-e u3n., crep. — Mocksa : [Ipocsemenne, 2024,
— 432 ¢. — ISBN 978-5-09-112178-0. — TexkcT : anexkrponHsiit // Jlaus :
IEKTPOHHO-OUOIHOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/408686 (nara obpawmenus: 10.04.2025).

2. Msaxumes, I'. 5. ®usuka: 11-# knace: 6a30Bblil U yriiyOnéHHBIH YPOBHH :
yuebuux / I'. SI. Mskuwes, b. B. Byxosues, B. M. Yapyrun ; nox pexakiuuei
H. A. Ilapdenrpesoii. — 12-e u3a., crep. — Mocksa : [Ipocsemenue, 2024.
— 432 ¢. — ISBN 978-5-09-112179-7. — Teker : 3ekrpouHsiit // Jlaus :
NEKTPOHHO-OMOAnOTEHHAs cucTema. — URL:
https://e.lanbook.com/book/408689 (nata obpawenus: 19.04.2025).

HA HOBbIE H3/1AHUS:

1. Msiknes, ['. 51, ®usuka : 10-# knace : 6a30Bblil 1 yray6aEHHBIA YPOBHH :
yuebnuk / I'. 5. Mskuines, b. B. Byxosues, H. H. Cotckwuii ; noa penakiei
H. A. Ilapdenrsesoii. — 12-e u3a., crep. — Mocksa : [Ipocsemenue, 2025. —
432 c. — Texer : anekrpoHHbli / Jlanb : 31eKTpOHHO-OUOIHMOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/497756 (nata obpautenus : 10.03.2026)
Maxuies, . . ®usuxa : 11-i knace : 6a30Bblit U yrinyOnEHHbIN YpPOBHH :
yuebnuk / I'. 5. Mskuwes, b. b. Byxosues, Y. b. u ; nox pemakuuei H. A.
[lapdenrbesoit. — 13-e u3n., crep. — Mocksa : [Ipocseiuenne, 2025. — 432 c.
— Teker : snexTponHsli / Jlanb : 31eKTPOHHO-OMOAMOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/497774 (mara oGpamenus : 10.03.2026)

IlOﬂOJlHt?HMSl H U3MCHCHHS BHEC!

[Ipenoaasarens

# ‘c"éf ~ AJL Oneiikuna

Jlonosnxenus (M3MeHeHus) B pabouyto NporpaMmy paccMOTPeHbI U 0100peHbI
Ha 3aceganuu LIK OOuCl_ MullH (Iporokon Ne 8 ot 25.03.2026 r.)

[lpeacenarens LIK Ve Vt{,.-/ - A_JE OnelikuHa
COT'JIACOBAHO: )
3aBeyIOUUi OTACIEHHEM -~ 0.A. Kpbinos
« L »_ D3 2026r.
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