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PaGouast mporpamMmma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

- @enepadbHOTO TOCYJApCTBEHHOTO O0pa30BaTEIbHOIO CTAaHIApTa CPEIHEro OOIIero
o0pa3zoBaHMs, YTBEP)KIECHHOTO TMpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepctBom toctuniuu Poccuiickoit ®eneparuu 7 urons 2012,
peructpannoHHbIi Ne 24480);

- @enepalibHbIM  TI'OCYIAapCTBEHHBIM  00pa30BaTEIbHBIM  CTAaHJAPTOM  CPEIHErO
npodeccuoHaibHOro oOpa3zoBanusi 1o crenuaabHocTH 08.02.08 MoHTaxX U 3KCIUTyaTanus
000pyIOBaHUSI CUCTEM Ta30CHAOKEHHS, YTBEPKIEHHBIM IpHKa3oM MuHHUCTEepcTBa 00pa3oBaHus U
Hayku P® or 05.02.2018 1. Ne 68 (3apeructpupoBan B Muniocte PD 26.02.2018 r.,
peructpannoHHbIi Ne50136).

C Y4EeTOM:

- @enepanbHON  00pa3oBaTelIbHOW MpPOrpaMMbl  CpeqHero obmero oOpa3oBaHMs,
yrBepxkacHHON Ilpukasom MunucrepctBa mnpocsemenus PO  or 23.11.2022 Ne 1014
(3apeructpupoBaHHOr0 MuHHCTEpCTBOM tocTulinu Poccuiickoit ®Denepamuu 22 nexadbpst 2022,
peructpanonHblii Ne 71763);

- mpuUMepHOU paboueld mporpamMmbl 00IIe00pa30BaTEIbHON AUCHMILIUHBL «DU3nKay I
poeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpPTaHMU3allui, yTBEpKIEeHHON Ha 3acenanuu CoBeTa 1O
OIICHKE COJIEp>KaHUsl W KauecTBa MPUMEPHBIX pabo4yux MporpamMm oO0IIe00pa3oBaTeIbHOIO U
COIMATILHO-TYMaHUTAPHOTO IIHUKJIOB CPEIHEro MpodecCHOHaIbHOr0 00pa3oBaHus, MpoTokosa Ne 14
ot 30.11.2022.

Pabouas nporpamMmMa paccMoTpeHa
Ha 3acenanuu 11K o61eo6pa3oparenbHbIX JHCHUILIAH
ITpotokon Ne 8
Ot «22» mapta 2024 r.
[Tpencgfiarens LIK
J /% /{/4’?/ K.H. Parosuna

YTBEPXIAIO

3am. Jlupexropa no YMP

O.M. baxxenosa
2024 r.

PaGouyro nporpammy pazpadoraJi:
npernoaaBaTeb NepBoi KBATU(UKAIIMOHHONW KaTerOpHH, KBATH(DHUKAIIHS 110 UTLIOMY —
npenoaaBaresb GU3UKH C JOMOJHUTETHHON CIIeIMaTbHOCThIO MaTeMaTka A.A. ByliHoBa
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI

OVY]1.01.06 ®PUIUKA

1.1.MecTo npeaMeTa B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Hucrummaa OY [1.01.06 ®usuka BxoauT B obmeodpazoBarensublil uki [TIICC3
KakK 00s13aTenbHast IpeMeET.

Ob6s3atenbubiii yueOnblii npeamer OY/1.01.06 ®usuka sBiseTcss 00s3aTENbHOMN
4acThl0 00I11€00pa30BaTENIbHON NOATOTOBKM oOpa3zoBarensHOil mporpammbel CIIO B
cootBercTBU ¢ @DI'OC mo cneuuansHOcTH/podeccun  08.02.08 MonTaxk wu
IKCIUTyaTaIus 000pyAOBaHUS U CUCTEM I'a30CHAOKECHHUS.

1.2 ey 1 IUIaHMPYeMBbIe Pe3yJbTaThl 0011€00Pa30BaATEIbHON AUCIUIIIUHBI:

1.2.1.1l1lenb o0meo0pa3oBaTeJbHOM JUCHUILTHHBI

Conepxxkanue mnporpammbl auciuiuidabl OY (.06 @Dusuka HampaBjieHO Ha
JIOCTUKEHHUE CIEAYIOIINX LETIEeH:

- (popMUpOBaHUE UHTEpPECA U CTPEMIICHHSI OOYYAIOMIMXCA K HAYYHOMY H3YYECHUIO
MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE TPEJCTABICHUNW O HAYYHOM METO/€ TMO3HaHUS U (HOPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYAOIIUM SIBIICHUSIM;

- (QopMupoBaHUE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3y4EHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

- (gopmupoBaHUE yMEHUN OOBSCHATH SIBJICHUSI C HMCIOJIb30BAaHHEM (DU3NUECKUX
3HAaHUW U HAyYHBIX JOKA3aTEIbCTB;

- (opMupoBaHME TPEACTABICHUNH O poJu (GU3UKH [JI1 PAa3BUTHS  JAPYTHUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUH.



1.2.2. Ilnanupyemblie pe3yJIbTaThl 0CBOCHHS 001e00pa3oBaTeJbHOH TUCHUILVINHBI B c00TBeTcTBUH ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC

COO

Ocoboe 3HaueHne qUCHUIUIMHA UMeeT pHu GpopmupoBanuu u passutuu OK u [1K.

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITCTCHITHI

[limanupyembie pe3ysbTaThl OCBOCHUS JUCLIUIUINHBI

Oo6mwme

JucuunnmHapHbie

OK 01. BsiOupats crocoObl
pelieHus 3aga4
npodeccrnoHabHOM
JCSTETBHOCTH MPUMEHHUTEIHLHO K
pa3IMYHBIM KOHTEKCTaM

B gyactu Tpyn0BOro BOCIIUTaHMSL:

- HMHTEpEC K pPa3Iu4HbIM cdepam mpodeccuoHaTbHON
JEeSTEIbHOCTH, B TOM YHUCJE CBA3aHHBIM C (U3UKON U
TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIIA BBIOOP
Oyaymelt mnpodeccur W pealn30BbIBATE COOCTBEHHBIE
YKU3HEHHBIE IJIaHbl;

- TOTOBHOCTb U CIIOCOOHOCTb K OOpa3oBaHHUIO U
camMo00pa3oBaHUI0 B 00JacTH (DM3MKH Ha TMPOTSHKEHUU
BCEH JKU3HU;

Osgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH
NO03HABATEJIbHBIMH AeHCTBUAMHU:

a) 0a30Bble JIOTMYecKHe AeiiCTBUSA:

- CaMOCTOATENILHO (HOPMYITUPOBATh U aKTYaJM3MPOBATH
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- OIPENENATh L€ AEATEIbHOCTH, 3a7aBaTh IApaMETPhI U
KPUTEPUU UX JTOCTHKEHUS;

-BBIBJIITD  3aKOHOMEPHOCTM W IPOTHUBOpPEYMs] B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATbH
COOTBETCTBUE pPE3YJIbTATOB LEJISAM, OIEHUBAThb PHUCKHU
MOCJIEACTBUN NeITEeTbHOCTH,

- KOOPAMHUPOBATb M BBINOJHATH PabOTy B YCIOBUSAX
pealbHOTO,  BHUPTYaJIbHOIO M KOMOMHHUPOBAHHOTO
B3aMMOJEICTBHS;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPU PELICHUH
KU3HEHHBIX MPOOIeM.

0) 0a30BbBI€ HCCJIEN0BATEIbCKHUE IEHCTBUS:

-BJIAJICTh ~ HAYYHOM  TEPMMHOJIOTHEH,  KIIIOYEBBIMU

- JIEMOHCTPUPOBaTb Ha IPUMEPAX POIb MU MECTO
¢uzukn B (POpMHUPOBAHMHM COBPEMEHHOW HAyYHOMH
KapTUHBl MHUpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTHI, B NPAKTUYECKOW JAECSATEIbHOCTH JIOJIEH,
LIEJIOCTHOCTh M €JMHCTBO (hU3NYECKON KapTUHBI MUPA;

- YUWTBHIBaTb TPAHULBI HPUMEHEHUS H3YYEHHBIX
¢busznyeckux  Mojesei: MaTepuajgbHas ~ TOYKa,
UHeplLMajbHasl cucTeMa OTcYeTa, a0COJIFOTHO TBEPAOE
TEJNO, UACAIBHBIM Tra3, MOJAEIN CTPOEHUS TIa30B,
KUJKOCTEH M TBEPIBIX TEJ, TOYCYHBIN JJIEKTPUUYECKUN
3apsif, JIyd CBETa, TOYEYHBIH MCTOYHUK CBETA, AJIEPHAs
MOJIENIb aTOMa, HYKJIOHHAsl MOJIeIb aTOMHOIO si/jpa IpH
peleHny (GU3NYECKUX 3a/1a4;

- pacno3HaBaTh (u3MyYecKue sBIEHUS (TPOIECcChl) U
OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKON Teopuu CTPOCHHUS
BEUIECTBA M  JJIEKTPOAMHAMUKH: PABHOMEPHOE W
PaBHOYCKOpEHHOE MPsIMO-JIMHEWHOE JBUKEHUE,
CBOOOJHOE TaJileHHE Tell, JBMKEHHE MO OKPYKHOCTH,
WHEepLus, B3aUMO/ICVCTBUE Ted, muddysus,
OpOYHOBCKOE JIBIDKEHHE, CTPOCHHE JKHUIKOCTeH H
TBEPJBIX TEJ, U3MEHEHUEe 00beMa TeJl NpU HarpeBaHUU
(oxymaxkaeHuu), TEeIUIOBOE paBHOBECHE, HCIapeHHe,
KOHJICHCAllMsl, IJIaBJI€HHUE, KPUCTAJIIU3alus, KUIIEHUE,
BJIQ)KHOCTh BO3/YyXa, MOBBILICHHE NaBJICHMs raza Ipu
€ro HarpeBaHMM B 3a-KPBITOM COCYIE, CBSA3b MEXKIY
rmapaMeTpamMl COCTOSIHMSL Ta3a B  HM30MpoIleccax,
JJIEKTpU3alMsl  TeJd,  B3aUMOJCIHCTBUE  3apsJiOB,




MOHATUAMH U METO/IaMU (PU3HUECKON HAYKU;

-BJIaJICTh ~ HaBbIKAMU  y4e€OHO-HMCCJIEOBATENbCKOW U
OPOCKTHOM  JesTelbHOCTH B oOjactu  (pusmkw,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY
NOWCKY  METOJNOB  peHIeHus 3agad  (PU3HYECKOTO
COJIep)KaHusl, MNPHUMEHEHHUIO  Pa3JIMYHBIX  METOJOB
MIO3HAHMS;

- BJIAJCTh BUJAMH JIEATEIBHOCTH 0 MOJYYCHUIO HOBOTO
3HaHMS, €ro MHTEPIPETAlUH, NPeoOpa3OBaHUIO U
MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYallUsiX, B TOM
YyHhClie TPU CO3JaHUU YYEOHBIX IPOEKTOB B 00JIACTH
(1076370478

- BBUIBJISITH ~ IPUYMHHO-CJIEJICTBEHHBIE  CBSI3M U
aKTyaJlu3upoBaTh 3a/Jady, BBIIBUraTh THUIOTE3Y €€
pelleHus, HaXOAWTb AapryMEHThl Ul JOKa3aTelIbCTBa
CBOMX YTBEP)KICHHI, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

- AHAIU3MUPOBATH IOJYYECHHBIE B XOJI€ PELICHUS 3aJaud
pe3yNbTaThl, KPUTUYECKHU OLIEHHWBATh MX JOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJa4d B
0o0pa3oBaTeNbHONW JIEATETBbHOCTH, B TOM 4YHCIE IpU
U3YYEHUHU (HU3HKHY;

- JlaBaTb OILIGHKY HOBBIM CHUTyallUsM, OLICHMBATb
NPUOOPETEHHBIN OIIBIT;

yYMETh MEPEHOCUTh 3HaHUS MO (PU3MKE B MPAKTUYECKYIO
00J1aCTh KU3HEACATCIIBHOCTH;

- YMETb MHTEIpPUPOBATH 3HAHUS U3 Pa3HbBIX NMPEIMETHBIX
o0Jacrei;

- BBIIBUTaThb HOBBIE WJIEU, NpeJlaraTb OPUTMHAJIbHBIE
MOJIXO/Ibl U PELICHHUS;

- CTaBuUThb MNpoOJeMbl M  334a4yH, JOIYyCKarollue
albTepHATUBHBIE PELLICHUS.

OBiageHHe  YHMBEPCAJBHBIMH  PeryJisiTHBHBIMH

AJIEKTPUUECKasT MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XMUMHYECKOE, MarHuTHOE necTBus TOKa,
B3aUMOJICHCTBHE MarHuTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, JecTBUE MarHUTHOI'O TIOJIsl HAa IPOBOJIHUK C
TOKOM U JABIDKYLIMICS 3apsi, 3JEKTPOMarHUTHBIC
KoJieOaHus u BOJIHBI, IpsAMOJINHEIHOe
pacrpocTpaHEeHHE CBETa, OTPAXKECHHE, IPEIOMIICHHE,
uHTephepeHys, AUdpakuus MU HOJIIpU3ALUsA CBETa,
aucriepcuss  cBeTa,  (HOTORNIEKTpUYeCKHid 3¢ ekT
(boTtoapdekr), cBeToBOE HaBICHUE, BO3HHUKHOBEHHE
JMHEHYATOrO CIIEKTPa aTOMa BOJIOPOJIA, €CTECTBCHHAS U
UCKYCCTBEHHAsl PaJUOAKTUBHOCTb;

- ONKCHIBATb MEXaHWYECKOE JBUKECHUE, HCIOIb3YS
¢buznyeckue BEJIMYUHBIL: KOOp/IMHATA, yTh,
nepeMeIneHne, CKOpocTb, YCKOPEHHE, Macca Tea, CHa,
UMITYJIbC TeJla, KHHETUYECKasi 3HEprusi, MOTeHIUaIbHas
9HEprus, MexaHuuyeckas paboTa, MeXaHWYecKas
MOIIHOCTb;, MNpPHU ONHCAHWUU MPABUIBHO TPAKTOBATh
(GU3NYECKUH CMBICT  HCIOJIB3YEMbBIX BEIHYUH, WX
0o0O3HaueHUsT W  EAWHUILBI, HAaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIHUMHY C
JPYTUMH BETUYUHAMU;

- ONHUCHIBATh HM3y4YCHHBIC TEIUIO-BBIE CBOWCTBA TENl M
TETUIOBBIE SBJICHUS, UCTIONB3Ys (PU3MUECKUE BETMUUHBIL:
JIaBIIEHUE Ta3a, TeMIIepaTypa, CpPeIHssi KHHETHYECKas
SHEpPrus XaOTHUECKOTO IBMXKEHHUS MOJIEKYN, CpeaHe-
KBaJIpaTU4HasT  CKOPOCTh  MOJIEKYJ,  KOJHYECTBO
TEIJIOTBI,  BHYTPEHHss  OSHeprusi, pabora  rasa,
KO3 (ULIUEHT  MOJe3HOro  JEHCTBUS  TEIJIOBOTO
JBUTATeNs; TNpPU OMHCAaHUM MPABUIBHO TPAKTOBATh
(GU3NYIECKUI CMBICIT UCTIOIB3YyEMBIX BEIMYHH, X 000-
3HaYeHHUs W  CIUHUIBL,  HAaXOOUTh  (HOpMyIHl,
CBSI3BIBAIOIIME JAHHYI (U3UYECKYI0 BEJIHUUHY C
JPYTUMH BEJTHUYUHAMU;




NeHCTBUAMM:

CaMOOPIaHM3AIUA:

- CaMOCTOATEJIBHO  OCYILECTBIIATH  ITO3HABATEIIBHYIO
NeSITeNbHOCT B 00JacTH (PU3UKM M aCTPOHOMMH,
BBIABIISATH  MIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 3aJ]auH;

- CaMOCTOSITENIbHO COCTABJIATD IUIAH PELICHUS] PACUETHBIX
Y Ka4ECTBEHHBIX 3a7]a4, IUIaH BBIIIOJHEHUS IPAKTUYECKON
paboThI ¢ y4eTOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEANIOYTEHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- paclMpsATb paMKH Y4eOHOro IpeIMeTa Ha OCHOBE
JIMYHBIX MPEIIOYTEHU;

- Je’aTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBATh €ro,
Opatp Ha

ce0s1 OTBETCTBEHHOCTD 32 PELICHUE;

- OLICHUBATh PUOOPETEHHBIH OIIBIT;

- crmocoOcTBOBaTh (OPMHUPOBAHUIO U HPOSIBICHUIO
SPYAUIIMA B OOJACTH (PU3UKH, TMOCTOSHHO TMOBBIIIATH
CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHB.

OK 02. OcymecTBisTh IOUCK,
aHaJIN3 n WHTEPIPETALINIO
nH(popManuu, HEOOXOIUMOMN st
BBITIOJTHEHHUS 3a7a4
npo¢ecCuOHAIBHON
JIeSITeIILHOCTH,

B 06/1aCcTH HEHHOCTH HAYYHOT0 MO3HAHMSI:

- c(pOPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
(bu3nUecKoil HayKu;

- OCO3HAHUE [[CHHOCTH HAYYHOMU JEATeIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U
UCCIIeIOBATEIbCKYIO JCATSIBHOCTh MHAWBUAYAIbHO U B
rpymme.

OBaajenne YHUBEPCAJIbLHBIMHA y4eOHbIMH
NMO3HABATEILHBIMH JIEHCTBHSIMH:

padora ¢ uHpopmanueii:

- BIAQJETh HAaBBIKAMU TIONYyYeHHsS WHQPOPMAIMH U3
UCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISITH MOKUCK, aHAJIU3, CHCTEMATU3aIHIO U

- OIHCBIBATbL M3YUCHHBIC 3JICKTPUYCCKUC U MAIHUTHBIC
CBOMCTBAa BEIIECTBA M  DJJEKTPHUYECKHUE  SBICHUS
(mpoueccel), HCMONB3ys  (pU3HUECKUE  BEIUYHHBL:

3J'ICKTpI/ILIeCKI/II\/'I 3aps, OJICKTPHUICCKOC I10JIC,
HaMNps>KCHHOCTb I10JI4, IOTCHIMAJI, Pa3HOCTDH
IIOTCHINAJIOB, CHJIa TOKa, HaITPs>KCHUC,

COMPOTHBIICHUE, DJIEKTPOMArHUTHBIC KOJICOAHUS; TPH
OTIMCAaHUU TPaBUJIBLHO TPAKTOBATh (PU3UYCCKUNA CMBICT
WCIOJIb3YEMBIX BEJIMUWH, NX 0003HAYCHUS U CAMHHUIIBI;

- yka3piBaThb (OPMYJIbI, CBSI3BIBAIOLIME JAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMU BEITMUYNHAMU;

- ONHUCHIBaTh HW3YYEHHbIE KBAHTOBBIC SIBICHUS U
NPOIECChl,  WCIONB3Ys  (PU3UYECKHE  BEJIMYUHBI:
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETAa, DHEPrus M UMIYJIbC (POTOHA, MEPUO]
noJilypacnazaa, SHEpPrusi CBSI3U AaTOMHBIX sep, MpHU
OIMCAaHUU TIPABWJIBHO TPAaKTOBATh (DU3MYECKHIA CMBICI
UCTIONB3YEMBIX BEJIMYMH, UX 0003HAYEHUS M €IUHULIBI,
YKa3bIBaTh hopmyIsI, CBSI3BIBAIOIIME  JAHHYIO
(Gu3NYecKyl0 BEIWYMHY C JPYTMMU BeJIWYMHAMH,
BBIYUCIISITH 3HaUeHUE (DU3UIECKOM BEITMUYHUHBL;

- aHANMM3UpPOBaTh (PU3NYECKUE MPOLECCHl U SIBICHUS,
WCTIONB3Ysl (PU3MUECKHE 3aKOHBI W TMPUHIUIBL: 3aKOH
BcemupHoro taroreHus, I, II u III 3akonsr HeroTona,
3aKOH COXPAaHEHHS MEXaHMYECKOM DHEpPruu, 3aKOH
COXPAHEHUS MMITYJIbCA, MPUHIMUI CYNEP-TIO3UIUU CHIL,
MPUHIIMI PAaBHONPABUS UHEPIIMATBHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUSA
BEIIECTBA,  Ta30BbIE  3aKOHBI, CBS3b  CpEIHEH
KUHETHUYECKON SHEPrUU TEIUIOBOTO JABUKEHUS MOJIEKYJI
c abcomoTHOW  TeMIlepaTypod, TEpBBIH  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO
3apsga, 3akoH Kynona, 3akoH Owma, 3aKOHBI
MOCJIEA0BATEIBHOTO Y MAPAJUIEIBHOIO COCIMHEHUS




UHTEpIpeTalrio HHPOPMALIUN PA3TMYHBIX BHJIOB U

dbopM mpeacTaBIeHNUS,

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (JOPMATAX C YIETOM
Ha3HaYeHUs MH(OPMAIIMH U 1IEJICBON ayJUTOPHH,
BBIOMpAass ONTUMAIbHYIO (QOpPMY TIPEACTaBICHUS U
BU3YaITU3aIlHH;

- OLICHUBATh JIOCTOBEPHOCTD,

nHpopmanuu;

- HCIONB30BaTh  CpeACTBA  MH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPTaHU3aLMOHHBIX
3aj1a4 ¢ coOI0IeHuEeM TPeOOBaHUIT SPrOHOMHUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s,
NPaBOBBIX U ITUYECKHX HOPM, HOPM HH(OPMAIMOHHON
0e30MacHOCTH

OK 03. [IInanupoBatb U
peann30BbIBATH COOCTBEHHOE
npoecCHOHANIbHOE U JIMYHOCTHOE
pazBuTHE

B o6s1acTH 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

- ¢(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
TUYECKOT'0 TIOBEJICHHUS;

- CIOCOOHOCTH OIEHUBATH CUTYAIIUIO U TIPUHAMATh
OCO3HAHHBIE PEIICHHs], OPUEHTUPYSICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI W IICHHOCTH, B TOM 4YHCIE
NeSITeIbHOCTH YYEHOT0;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TIOCTPOCHUE

YCTOHYHMBOTO OyIyIIEro;

IMOIMOHAJIBHBINH HHTELIEKT, NPeANnoIaraluuii
¢OopMHPOBAHHOCTD:

-CaMOCO3HAHHS, BKJIFOYAIONIETO CIOCOOHOCTh MOHHMATh
CBOE SMOLMOHAIBHOE COCTOSHHE, BUIETh HalpaBJICHUS
pa3BUTHS COOCTBEHHON AMOLIMOHAIBHON cdepbl, ObITh
yBEpEHHBIM B ce0e;

- CaMOpEeTyJIMPOBaHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb,
yMEHHUE MPUHUMATh OTBETCTBEHHOCTD 32 CBOE MTOBEJICHHE,
CIOCOOHOCTh  QIaTHPOBATHCS K AMOIMOHAIBHBIM
U3MEHEHHUSM M TPOSIBIISATh TMOKOCTb, OBITH OTKPHITHIM

IIPO-BOJHUKOB, 3aKOH Hxoynsa-Jlenuna, 3aKOH
AMEKTPOMArHUTHON MHAYKLIUU, 3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEHUsl CBETa, 3aKOHbl OTPaKEHUS CBETA,
3aKOHbI TPEJIOMIJICHUSI CBETA, YpaBHEHUE OWHINTEIHA
st poroaddexra, 3aKOH COXpaHEHHSI IHEPTUH, 3aKOH
COXpaHEHHUS UM-TIyJbCa, 3aKOH COXpaHEHUS
NEKTPUYECKOTO 3apsija, 3a-KOH COXPAHEHUSI MaCCOBOTO
yHcla, TMOCTyiaTel bopa, 3a-KOH pPaJuOaKkTUBHOTO
pacnmaza, Opd  OTOM  pa3iMyaTh  CIIOBECHYIO
(GbopMyNnHUpOBKY  3aKOHa, €ro  MaTeMaTH4ecKoe
BBIpQXEHHME M YCIOBHUA  (IpaHuUlbl,  0OJACTH)
NPUMEHUMOCTH;

- OOBSCHATH OCHOBHBIC NMPUHIUIBI JACHCTBHS MAallHH,
npuOOpOB W TEXHUYECKUX YCTPOWCTB; pa3nuyvarh
yclaoBHA WX ~ OE30MacHOTO  HCIIONB30BAaHUS B
MOBCEIHEBHOI JKU3HU;

- ONpeAensATh HalpaBJIEHWE BEKTOpa HUHAYKLMHU
MarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI Amrmepa
u cuiibl JlopeHna;

- CTpPOMTb W ONMCHIBaTh H300pa’ke€HHE, CO3JaBacMoe
IUTOCKUM 3€pKajioM, TOHKOW JINH30i1;

- BBINOJHATH JKCHEPUMEHTHI IO HCCIEIOBAHUIO
(u3MUeCKUX SBJIEHUI U MPOLIECCOB C HCIOJIb30BAHUEM
OpsIMBIX M KOCBEHHBIX HW3MEpPEHHWH, TMpuU OITOM
dbopmynupoBaTh  mpobieMy/3amadyy M TUIIOTE3Y
y4eOHOT0 3KCIIepUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPEJIOKEHHOTO 000pYJOBaHUS, MPOBOAUTH OMNBIT H
(hopMyIHpOBaTh BHIBOJIBI;

- OCYIIECTBISITh MpSIMbIE M KOCBEHHBIE H3MEPEHHUS
(¢u3nuecKkux  BENWYHMH, TpPU  ITOM  BBIOUpPATH
ONTHUMAJBHBIA CIIOCO0 H3MEpPEHUS U HCIOJIb30BATh
W3BECTHBIE METO/BI OLIEHKH MOIPELIHOCTEN U3MEPEHUN;
- UCCIIeJIOBaThb 3aBHCHUMOCTH MeEXAy (PU3NUeCKUMHU
BETMYMHAMU C WUCIOJIB30BAHUEM MPSMBIX W3MEpPEHUH,




HOBOMY;

- BHYTPEHHEW MOTHBALIMH, BKJIFOYAIOIIEH CTPEMIICHUE K
JIOCTUKEHUIO LIEJIA U YCIIEXY, ONITUMHU3M,
WHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/IS U3

CBOMX BO3MOXKHOCTEH;

- OMIIATUH, BKJIFOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
AMOLUOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €0 MPHU
OCYIIECTBIEHUH KOMMYHHUKAIIUHU, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COLMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAWBaTh OTHOUIEHHUS C IPYTUMU JIIOJIbMU,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh
KOH(JIUKTHI.

OBaagenue YHHMBEPCAJIbHBIMH peryJsiTUBHbIMH
JeHCTBUSIMMU:

CAMOKOHTPOJIb.

- JlaBaThb OILIEHKY HOBBIM CHUTyalHsIM, BHOCHUTH
KOPPEKTUBBI B JIESTEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yJIbTAaTOB LEIISAM;

- BJAJIeTh HAaBBIKAMHM TIO3HABATENbHON pedIeKCHH Kak
OCO3HAHUSI COBEPIIAEMBIX JEUCTBUM M MBICIUTEIbHBIX
MIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHMI;

-  UCIOJIb30BaTh TMpUEMBbl pedIeKcHu JUisi  OICHKU
CUTYalliH, BEIOOpA BEPHOTO PEIICHUS;

- OLICHMBATh PHUCKA H CBOEBPEMEHHO IPUHUMATH
pPELIEHUS IO UX CHUKEHHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MpPU aHAJIU3e
pPEe3yJbTATOB JAEATEIBHOCTH.

OK 04. Paborath B KOJUICKTUBE U
KOMaH/JIe, 3¢ HeKTHBHO
B3aMOJICHCTBOBAThL C KOJIICTAMH,
PYKOBOJICTBOM, KITMEHTAMH

OBiaieHHe YHHMBePCAJbHBIMH KOMMYHMKATHBHBIMH
NeUCTBUAMM:

COBMECTHAs JeSTENbHOCTD:

- IOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHON
Y MHIUBUIyaJIbHOM paboTHI;

- BBIOMpATh TEMAaTUKY U METOBI COBMECTHBIX JICHCTBUH C

IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl IOJYyYEHHOM 3aBUCUMOCTH (PU3MUECKHX
BEJIMYUH B BUAE TaOnMIl M rpaduKOB, JAENIaTh BHIBOIBI
110 pe3yJbTaTaM UCCIIEIOBaHUS;

- coOmomath TmpaBuiaa O€30MacHOTO TpyAa TpU
IPOBEICHUM MCCIEOBAaHUNH B paMKax yd4eOHOro
HKCHEPUMEHTA, yueOHO-HCCIIeI0BATENbCKOM u
IPOEKTHOH  JEATEIbBHOCTH  C  HCIOJb30BAHUEM
U3MEPUTENBHBIX ~ YCTPOHCTB W Ja0OpaTOpPHOTO
00opynoBaHus;

- pemarb pacyeTHbIE 3aJa4d C SBHO 3aJaHHOUN
(bu3n4eckoil MO/IENbI0, UCTIONB3Ys (PU3NUECKHUE 3aKOHbI
¥ TPUHLUIB, HAa OCHOBE aHalIM3a YCJOBUS 3a/1a4d
BBIOMpAaTh (HPU3UUYECKYIO MOJEIb, BBIICIATh (pU3HUECcKUe
BEJIMYMHBI U (POPMYITBI, HEOOXOIUMBIE JJISl €€ PELICHNS,
IPOBOJUTH  pacueTbl M  OLEHMBATh  PEabHOCTb
HOJYYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMINHBL,

- pemlaTb KauyeCTBEHHbIE 3aJjaud:  BBICTPAUBATh
JIOTHYECKH HETIPOTUBOPEUMBYIO IIETIOUKY PACCYXKIACHUI
c HCIOJIb30BAHUEM U3YyUEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEH U (PU3NUECKUX SBICHMUIA;

- WCIONB30BaTh IMpPHU pELIeHMH Yy4eOHBIX 3a7ay
COBPEMEHHBIE HMH(POPMALMOHHBIE TEXHOJOTHH IS
IIOUCKA,  CTPYKTYPUpPOBAaHHS,  MHTEpPIpETalMu |
Mpe/CTaBIeHUs] y4eOHOM W Hay4YHO-TIOMYJISIPHOM
uH(pOpMaInH, MOTYYEeHHON U3 pa3IMYHBIX UCTOYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOJTy4aeMyto
nH(pOpMaIHIO;

- TpPHUBOAWTH TIPUMEPHI BKJIAQla POCCHHUCKUX U
3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TPOIECCOB  OKPYKAIOMIETO MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

- WCTOJB30BAaTh TEOPETHYECKHE 3HAHUS 1O (PU3UKE B
MOBCETHEBHOM KHM3HM sl o0ecriedeHus 0e30macHOCTH




y4eTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)KJOTO
yJieHa KOJIJIEKTHBA;

MPUHUMATh LEH COBMECTHOM JIeSATEIIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JACHCTBUSA IO €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JEHCTBUN, PACIIPENEIIATh
PO C Yy4YeTOM MHEHUH YYaCTHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

- OLIEHHMBATh KaueCTBO CBOEr0 BKJIaJa M KaxA0ro
y4aCTHMKa KOMaHIbl B  OOmMiA  pe3yiapTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UEU C MO3ULUU
HOBU3HbBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

- OCYILECTBIJISITh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE
B PAa3IMYHBIX CUTYyalUsIX, HPOSABIATb TBOPUYECTBO H
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBiaseHue  YHHUBEPCAJbHBIMH  PeryJSATUBHBIMH
AeMCTBUAMMU:

NPUHATHE ce0S W APYTUX JIOJei:

- TIPUHUMATh MOTHBBI U apTyYMEHTHI IPYTUX JIOJEH MpH
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- NPU3HABATh CBOE IPABO M IMPABO JAPYTUX JIOJAEH Ha
OIINOKH,

- TNpUHUMaTh ce0sl, TMOHUMAas CBOM HEIOCTaTKH U
JIOCTOMHCTBA

OK 05. OcymiecTBiiTh YCTHYIO U
MUCHbMEHHYIO KOMMYHUKAIIMIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickont Penepauy ¢ y4eToM
0COOEHHOCTEN COLMANBLHOTO U
KYJIbTYpHOT'O KOHTEKCTa

B o0macti 3cTeTHYECKOTO BOCTIUTAHMS:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs 3CTETUKY
HAYYHOTO TBOPYECTBA, MPUCYIIETO (HPU3HIECKON HAYKE;
OBi1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH
NeHCTBUAMM:

o0menue:

- OCYIIECTBIIATH OOIEHHE Ha YpoKax (U3WKA M BO
BHEYPOUHOM eATETHLHOCTH;

- pacro3HaBaTh NPEAOCHUTKH KOH(M)IMKTHBIX CUTyallui 1
CMSIr4ath KOH(IUKTHI;

npu oOpamieHuH C TpUOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBaMH, Uil  COXPAHEHUA  3J0pOBbS U
COONIOZCHHUSI HOPM DKOJIOTUYECKOTO TOBEACHHS B
OKpY>Karolleu cpene;

- paboTarh B TPYMIE C BBHIMOJTHCHHEM Pa3UYHBIX
COIIMAIBHBIX POJICH, IUIAaHUPOBAaTh pPAOOTy TPYMIIbI,
palroHaIbHO pacnpenensThb 00s13aHHOCTH u
IJIAHUPOBATh  JIESITEBHOCTh B HECTAHJAPTHBIX
CUTYaIUsX, OLICHUBATh BKJIAJ KaXXJOTO U3 YYACTHUKOB
TPYIMIBI B PelICHUE paccMaTprUBaeMoil mpoOIeMbl;

- BJIAJIETh OCHOBOIIOJATAIOIIMMHU ACTPOHOMUYECKUM U
MIOHATHSIMH, TIO3BOJISIIOIIUMHU

XapakTepU30BaTh  MPOILECCHl, MPOUCXOMASIINE  Ha
3BE3/1aX, B

3BE3/IHBIX CHCTEMax, B MEXIaJaKTUUYeCKOU Cpele;
JIBHKCHHUE

HeOECHEBIX TeJI, DBOJIIOIHIO 3Be3/ U BeeneHHoil;

- TIOHMMaThb pOJIb AaCTPOHOMHUU B MPAKTUYECKOUN
JESATETbHOCTH 4YeJOBeKa M JajbHEHIIeM Hay4YHO-
TEXHUYECKOM PA3BUTHH;

- yMETh MIPUMEHSATD OCHOBOTIOJIATAFOIITHE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUM M 3aKOHBI IS
aHanu3a © OOBACHEHHUS (UBUYECKUX TPOIIECCOB,
MPOUCXOSIINX Ha 3Be3JaX, B 3BE3/IHBIX CHUCTEMax, B
MEXKTAIAKTUYECKON cpejie, IBIKEHHUS HEOECHBIX Tell,
JBOJTIOIUY 3BE3]1 U BeeneHHoi.
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- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOXO TOYKY 3pPCHUA C
HCII0JIb30BAHUEM A3BIKOBEIX CPEACTB.

OK 06. [TposBasaTh TpaKJaHCKO-

[aTPUOTHYECKYIO HO3ULIHIO,
JIE€MOHCTPUPOBATh  OCO3HAHHOE
IIOBE/ICHUE Ha OCHOBE
TPaAULIMOHHBIX

00IIEYEITOBSUCCKUX IICHHOCTEH;

- c(hOpMUPOBAHHOCTh rpaxaaHCKoOn MO3UIUU
0o0yyJaronierocss Kak akTUBHOTO U OTBETCTBEHHOTO WiICHA
poccuiickoro oOIIecTBa;

-chopmupoBaHHOCTH poccuiicKon rpak1aHCKOU
UJEHTUYHOCTH, TATPUOTU3MA;

B yacTu rpaxjaHCKOro BOCIIUTaHUS:

- MIPUHSATHE TPaAUIIMOHHBIX HallMOHAJIbHBIX,
0011e4eI0BEUeCKUX T'YMaHUCTUYECKUX u

JEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTb BECTH COBMECTHYIO JICSITCIBHOCTH B
MHTEpecax TpaJTaHCKOro O0IIecTBa, Y4acTBOBaTh B
caMOyTIpaBIICHUH B 0011e00pa30BaTeIbHON OpraHU3aIu;
- yMEHHME B3aUMOJCHCTBOBATH C  COIHAJILHBIMH
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIUSIMH U
Ha3HAuYECHHEM;

-TOTOBHOCTb K  T'yMaHUTapHOW M  BOJOHTEPCKOU
JeATEIbHOCTH;

- ILEHHOCTHOE€ OTHOLIEHHE K TOCYJapCTBEHHBIM
CHUMBOJIaM,

JOCTHIXXCHHAM pOCCHﬁCKHX YUYCHBIX B o0actu (I)I/I3I/IKI/I u
TCXHUKU.

OK 07. CopneiicTBOBaThH
COXPAHEHHUIO OKPYKAOIICeH Cpelbl,
pecypcocOepereHuIo,
3bGdeKkTuBHO  JeicTBOBaTH B
YpE3BBIYANHBIX CUTYAIIUAX

B 00nactu 3K010ruuecKoro BOCIUTaHUS:
- ¢(OPMHUPOBAHHOCTD IKOJIOTHUECKON KYIBTYPHI,

OCO3HaHHE TIJ00AJIBHOTO XapakTepa 3KOJOTHYECKHX
npobiewm;

- IUIAHUPOBAHWE W  OCYIIECTBICHHE JCHUCTBHH B
OKpY)KaloIlllel cpele Ha OCHOBE 3HAaHUSA  LeleH

YCTOWUYMBOTO pa3BUTHUS YEIIOBEUECTBA;
- pacIIMpeHHE OMbITa JEATEIBHOCTH 3KOJIOTMYECKOU
HaIlPaBJIEHHOCTH.
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IIK 1.2 BpimonHsaTs pacyer

CHCTEM ra30pachpeieieHus
ra3onoTpeOIcHus

u

B wacTu Tpy10BOro BOCIIUTaHUSA:

- WHTEpEC K pa3IuuHbIM cdepam mnpodeccHoHaATHHOU
JESTEIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (U3UKOH U
TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOD
Oynymieil mpodeccnr W pPearu30BhIBATh COOCTBCHHBIE
JKU3HEHHBIC TUUIAHBIL,

- TOTOBHOCTP M CIIOCOOHOCTH K  OOpa3oBaHUIO W
caMoo00pa3oBaHni0 B o0macTH (U3WKHA HA TPOTSHKEHHUH BCEH
KH3HU
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1. CTPYKTYPA Y COAEP)KAHUE OBIIEOBPA30OBATEJBHOM IUCIHUIIIUHBI

2.1. O6bem 0011€00pa30BATENBbHOI TUCHUIIJIMHBI M BHABI Y4e0HOI padoThl

Bun yueOHo# padoThI

O0BeM yacoB

O06Bem 00pa3oBaTeIbHON MPOrPAMMBI TUCITATITUHBI 172
B TOM YHUCJIE:
TEOPETUYECCKUE 3aHATHUS 112
J1a00paTOPHO-TIPAKTUYECKHUE 3aHATUS 48
ITpodeccrnonanbHO OPUEHTUPOBAHHOE CO/ICPIKAHNE o4
B TOM YHCIIE:
TEOPETUYECKHE 3aHATH 36
IIPAKTUYECKHUE 3aHSITH 18
Koncynpranuu 4
[TpomesxyTouHas arrectanus B popMe IK3aMeHa!
- i depeHIMPOBAHHBIN 3a4eT 2
- 9K3aMeH 6
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2.2. TemaTuyecKkuii MJIAaH M coJepKaHUe TUCIIUIJIMHBI

HpI/IMep TEMATUYCCKOI'O I1JIaHa C HpO(bCCCI/IOHaHBHO-OpI/IeHTI/IpOBaHHBIM COACPIKAaHUECM, paCCPCAOTOUYCHHBIM I10 pa3aciiaM U TCMaM.

dopMupyemble
Coneprxkanne yueOHOro MaTrepraia (OCHOBHOE M MpodecCHOHaIbHO- O06Bem obmue u
HanmenoBanue pa3znennoB u tem
OpPUEHTHPOBAHHOE), TA00OPATOPHBIEC U MPAKTHUECKUE 3aHITUS 4acoB npodeccuoHaIbHbIE
KOMIIETEHIINH
1 2 3 4
1 cemectp
BBenenue. Conep:xanue yueOHOro MaTepuaia/mpogeccuoHaJIbHO- 2(1/-) OK 03
®Du3uKa ¥ MeTOAbl HAYYHOI'0 OPHMEHTHPOBAHHOE COEepPKAHME: OK 05
MO3HAHUSA ®usuka — ¢QyHIamMeHTandbHAs Hayka O MNpupoje. EcTecTBEHHOHAYYHBIN 2
METOA IO3HaHMSA, €ro BO3MOXHOCTH U TPaHMULbl MPUMEHUMOCTH.
OKCHEpUMEHT U TEOpHUs B IpoLEecce MO3HAHUS Ipupobl. MoaenupoBanue
¢u3nyeckux sBIEHUM M 1poueccoB. Poib 3KCnepuMEHTa M TEOpUU
NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB M TeopHil. [IpyHIIMII COOTBETCTBHSL.
[Tonsatne o ¢Qusnueckoir kapTuHe Mupa. IlorpemHocT u3MepeHUH
(bu3nyecKux BeNWYUH. 3HayeHue pusuku npu oceoeHuu npogeccuu
Pa3nes 1. Mexanuka OK 01
Coaep:xanue yueOHOIro MaTepHuaJia: 2 OK 02
Tema 1.1 MexaHnnueckoe JBWXKEHME M €ro BHJbBL. ~MarepuanbHas ToOYKa. OK 03
OCHOBbI KHHEMATHKH OTHOCHUTETBHOCTh MEXaHWYeCKOro JBkeHus. Cucrema orcueta. [IpuHnun OK 04
otHocutenbHocTH ["amuies. CriocoObl omMcaHus ABMKEHUs. TpaekTopus. OK 05
[Tyts. [Tepemenienne. PaBHoMepHOE MpsMoNnHeHOe qBrKeHre. CKOPOCTS. OK 06
MrHaoBeHHas U CpelHss CKOPOCTH. Y cKopeHue. IIpsaMonuHetHoe ABuKeHnE OK 07
C TMOCTOSHHBIM yCKOpeHHeM. JIBHXKEHHE C TOCTOSIHHBIM YCKOPEHHEM IIK 1.2
cBOOOJHOrO TajeHus. PaBHOMEpHOE IBI)KEHHE TOYKU IO OKPYKHOCTH,
yriaoBast ckopocTh. LleHTpocTpemurenbHoe yckopeHue. Kunemaruka
abCOJIIOTHO TBEPJOTO Tela.
Tema 1.2 Conep:kanue y4eOHOT0o MaTepuaJia: 4

OCHOBBI JTUHAMUKH

OcHoBHas 3anauva auHamuku. Cuna. Macca. 3akoHbl MexaHuku HpioToHa.
Cunel B mpupone. Cuia TSKECTH W CUjla TIATOTEHHS. 3aKOH BCEMHUPHOIO
taroteHusi. IlepBas kocMuueckasi CKOpOCTh. JIBMDKEHHE IJIAaHET M MajbIX
ten. ConHeuynoil cucrembl. Bec. HeBecomocts. Cuuibl ynpyroctu. Cuiibl




TEpHMUSL.

JlaGopaTopHble 3a1aHNs:
JlabopaTtopHnas padora Nel. M3mepenue kodddumpieHTa TpeHUS CKOJIbKEHUS

Tema 1.3
3aKoHBI COXpaHEHHsI B MEXaHNKe

Coaep:xaHue yueOHOTo MaTepHaJia:

HUmnynece mena. Hmnynvc cunvl. 3aKOH COXPAHEHUA UMRNYJIbCA.
PeaktuBHOe ABmkeHne. MexaHuueckas paboTa 1 MoIHoCTh. Kunernueckas
sHeprus. IloTeHuumanbHas >SHeprus. 3aKOH COXPAHEHUS MEXaHUYECKON
sHepruu. Pabora cuibl TsDKeCTHM W cuibl ynpyroctd. KoHcepBaTuBHBIC
cunsl. Ilpumenenue 3akonoé coxpanenua. VIcrionb30BaHHE 3aKOHOB
MEXaHUKH JUIsI OOBSCHEHWS JBIKEHHS HEOCCHBIX TeN W UL Pa3BUTHSA
KOCMHUYECKHX HCCIEJOBaHUM, TPAaHULBI NPUMEHUMOCTH KJIACCHYECKOMN
MEXAHUKH.

Ilpakmuueckoe 3anamue Nel: Pewenue 3a0au c npogheccuonanvroi
HANPaeIeHHOCMbIO

Pazpnen 2. MosekyisipHasi QU3MKa M TEPMOAUHAMMKA

Tema 2.1
OCHOBBI MOJICKYJISIPHO-
KHHEeTH4YecKoii Teopun

Conep:xaHue y4eOHOro MaTepuaJa:

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW Teopuu. Pasmepsl u
Macca MOJIEKyn W aToMmoB. bpoyHoBckoe nBukeHue. Cuibl U SHEPrHs
MEXMOJIEKYIIPHOTO B3auMoeicTBUs. CTpoeHHEe Ta3000pa3HbIX, )KUIKUX U
TBepabIX Ten. WneanpHbiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU Ta30B. Temnepamypa u ee usmepeHue.
Tepmoounamuyeckass — wKkania  memnepamypuvl.  AbOconomuuli — HYIb
memnepamypsi. Temnepamypa 36e30. CKOPOCTH ABMKEHHUSI MOJIEKYJI U UX
MU3MEpPEHHE. YPaBHEHUE COCTOSHHMS HACAIBHOro rasa. Mzompoueccsl n nx
rpaduxu. ['a3oBbie 3aK0oHBI. MoJIspHas Ta30Bast MOCTOSHHAS.

JlaGopaTropHble 3a1aHus:
JlaGopatopHnas paborta Ne2. M3yueHne 0JJHOTO U3 U30MPOLIECCOB.

Ilpakmuueckoe 3anamue No2. Pewienue 3a0au ¢ npogheccuonanvHoul
HANPAGIEHHOCMbIO

Tema 2.2
OCHOBBI TEPMOIMHAMHKH

Conep:kanue y4eOHOT0o MaTepuaJia:

Buympennsa snepzua cucmembvi. BHyTpeHHS dHEPIrUs WICAIBHOTO rasa.
PabGota u Temnora Kak (OpMBI TEpeJauyd SHEPruu. TermIoeMKOCTb.
VYaenpHas TEIOEMKOCTh. KONMMYeCTBO TEIUIOTBHL. YpPaBHEHHE TEILIOBOTO
6ananca. IlepBoe Hayano TepMoanHAMHUKHU. AnuabaTHbIN npouecc. Bropoe

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.2




HayaJyio TepMoauHaMuKu. Ilpunyun Oelicmeus menao6ou MauiuHbl.
Tennoevie oeuzamenu. KII/l mennosozo oeuzamensn. XoJIOIUIbHBIC
MamuHbl. OXpaHa IPUPOJIHIL.

Tema 2.3
ArperatHbie COCTOSIHUSA
BelecTBa U (a3oBbie Mepexo/bl

Coaep:xanue yueOHOIro MaTepHuaJia:

Wcnapenune u konaeHcanus. HacbImeHHbI map u ee cBOMCTBa. AOGCOIIOTHAS
U OTHOCHUTEIbHAS BIIAXHOCTh BO3Ayxa. [Ipubopbl 1 ompenencHus
BJIQXKHOCTH Bo3ayxa. Touka pockl. Kumenue. 3aBHCMMOCTh TeMIIepaTyphl
KUIICHUS  OT  JaBJICHMAL. Kputnueckoe  cocrtosiHMe  BellleCTBa.
XapaKTepuCTUKa >KHJKOTO COCTOSHHS BeliecTBa. [IOBEpXHOCTHBIN Cion
JKUJKOCTU. DHEpPrusi IMOBEPXHOCTHOrO  cjiosi. bmkHMit  MOPSIOK.
IToBepxHOocTHOE HaTshKeHHE. CMaynBaHue. SIBJIICHHE HA TPAHUIIC KUIKOCTH
¢ TBepabIM TejoM. KamwinsipHble siBIeHUs. XapaKTePUCTUKA TBEPIOTO
coctosiHusl BeuiectBa. Kpucmannuueckue u amopgnovle mena. Ynpyzue
ceolicmea meepovix meu. 3akoH ['yka. MexaHndeckue CBOWCTBA TBEPIBIX
ten. Ilnactuueckas (ocrtatounas) nedopmanus. Temnosoe pacuiupenue
meepovix men u ryncuokocmei. Koygpgpuyuenm nuneitnozo pacuwiupenus.
Koagppuuyuenm oovemnozo pacwiupenusn. Yuem pacuiupenus ¢ mexmuxe.
IInaBneunwne. YV nenbHas TEIIoTa ILIABIICHHS. Kpucranmmzamus.
[TpakTHdeckoe MpuMEHEHNE B TTOBCETHEBHOM KHU3HU (PU3UUECKHUX 3HAHHH O
CBOICTBAax ra3oB, JKUJIKOCTEH U TBEPJIBIX TEJ

Ilpakmuueckoe 3anamue No3: Pewenue 3a0au c npogheccuonanvnoil
HANpagieHHOCMbI0

JlabopaTopHble 3a1aHusA:
JlabopaTtopnast pabora Ne3 OnpeneneHue BIaXHOCTH BO3AyXa.

Kouncyabranus

JAuddepeHnpoBaHHbIN 3a4eT

2 cemecTp

Pa3nes 3. DieKTpoAMHAMHUKA

Tema 3.1
DyleKTpHYECKOe MoJIe

Conep:kanue y4eOHOT0o MaTepuaJia:

DJIEKTPUUYECKHUE 3apsibl. DJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsl. 3aKkoH
coxpaHeHusi 3apsana. 3akoH Kynona. DjekTpuyeckas MOCTOSIHHAS.
OnekTpuueckoe mnoje. HampsokeHHOCTh anekTpuueckoro mnosst. [Ipunimn
cynepno3uiun  nonel.  Ilpoeoonuku 6  Inekmpuveckom  noine.
Jusnekmpuku 6 nekmpuueckom none. Ilonapusayua Ouzekmpuxos.
PabGorta cun snektpuueckoro moss. [lorennman. PasHOCTh MOTEHIMAIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.2




CBsi3b  MEXIy  HampsDKEHHOCTBIO M Pa3sHOCThIO  IMOTEHIIMAJIOB
AIIEKTPUYECKOTO TONSL. Dnekmpoemkocms. Edunuyvt snekmpoemkocmu.
Konoencamopwvi. Coeounenue Konoencamopoe e oamapero. IHepzus
3apANCEHHO20  KOHOeHcamopa.  DHEPrust  BJIEKTPUYECKOro  IOJIS.
Ilpumenenue konoencamopoas.

Ilpakmuueckoe 3anamue Noe4d Peuwienue 3a0au ¢ npogheccuonanvhoi
HANPaeIeHHOCMbIO

Ilpakmuueckoe 3anamue No5 Pewienue 3a0au ¢ npogeccuonanvhoi
HANPA6IeHHOCMbIO

JlabopaTopHble 3a1aHusA:
Jlaboparopuas pabora Ned OmpeneneHue dIEKTPUYECKOM EMKOCTH
KOHJICHCATOPOB

Tema 3.2
3aK0HbI MOCTOSTHHOIO TOKA

Coaep:xanue yueOHOIro MaTepHaJia:

Ycnosus HCO6XO[[I/IMBIG JJIsA BO3HUKHOBCHUA n noaacpIKaHus
3JIeKTpuyYeckoro Toka. Cujla TOKa M IJIOTHOCTh ToKa. 3akoH Oma Juis
ydacTKa [eMU. 3aBUCHUMOCTh JJIEKTPHYECKOTO  CONMPOTUBIICHHUS  OT
MaTtepuaia, JJIMHBI W IUIOIIAJAM TONEPEeYHOro CEeYeHHsI MPOBOJHHKA.
3asucumocms  IneKmpuueckoz0 ConpomueneHuUs NPOGOOHUKOE OM
memnepamypuvl. Temnepamypnoiii  Kodppuuyuenm conpomugnenus.
Csepxnpogodoumocms. PaboTa M MOIIHOCTh ITOCTOSHHOTO TOKa. TeruioBoe
neiicrBue Toka. 3akoH Jxoynsa-JIeHna. DnekTpoABMKYIIas cruila HCTOYHUKA
Toka. 3akoH OMa 1151 TostHOH 1ienu. Dnekmpuueckue yenu. Ilapannensrnoe
u nocinedosamenvHoe coeOuHenue npogooHuKos. 3axouvl Kupxzoga ona
y3na. Coedunenue ucmouHuK08 31eKmpuiecKoil Inepzuu 6 bamapeio.

Ilpakmuueckoe 3anamue Ne6 Pewenue 3a0au c npogheccuonanvHoi
HANPAGIEHHOCMbIO

Ilpakmuueckoe 3anamue Ne7 Pewenue 3a0au c npogheccuonanvHou
HANPAGIEHHOCMbIO

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabora No5 I3ydeHue 3aKOHOB TMOCIEIOBATEIHHOTO H
NapajuIeIbHOTO COEAMHEHUH TPOBOHUKOB.

Jlaboparopuas pabota Ne6 MccnenoBaHrue 3aBHCUMOCTH MOITHOCTH JIAMITBI
HaKaJMBaHUS OT HANPSOKEHUS Ha ee 3aKuMax.




Tema 3.3
DJleKTPUYECKHUI TOK B
Pa3IHYHBIX cpeaax

Conep:kanue y4eOHOT0 MaTepHuaJia:

ONeKTpUYecKuii TOK B MeTajllaX, B JJIEKTPOJUTAaX, razax, B BaKyyMe.
Onektponn3. 3akoH  anekTtpoiuza  Dapanes.  DIEKTPOXUMHYECKUMA
DKBUBAJICHT. Buapl ra3oBbIX pa3psaoB. TepMOdIEKTpOHHAS HMUCCHSL.
[Inazma. nexmpuueckuii mox 6 noaynposoonuxax. Cobcmeennan u
npumecHasn npoeooumocmu. P-n nepexoo. Ilpumenenue
noaynpoeoonukos. Ilonynpoeoonukoevie npuodopul.

Tema 3.4
MarbuuTHoOe 1moJjie

Coaep:xanue yueOHOTo MaTepHuaJia:

BekTop MHIYKUMM MAarHUTHOroO nosis. HampsykeHHOCTh MarHUTHOTO IOJIS.
JlelicTBME MAarHUTHOTO IMOJS HA MPSIMOJMHEHHBIA IMPOBOJHUK C TOKOM.
B3aumopeiicteue tokoB. Cuna Awmnepa. [lpumenenuwe cunbsl Amrmepa.
MaruutHbiii notok. PaGoTa mo mnepeMenieHuI0 NpPOBOJHUKA C TOKOM B
MarHuTHOM moJje. /leficTBMe MarHMTHOIO TMOJI Ha JABWXKYLIEHCS 3aps.
Cuna Jlopenua. Ilpumenenne cunwl Jlopenna. OmnpeneneHue yaeiabHOTO
3apana. MarHuTHble CBOICTBa BellecTBa. MarHuTHas NPOHULIAEMOCTb.
CoutHevHast akTHBHOCTb U €€ BIMsIHAE Ha 3eMirto. MarHuTHsie OypH.

Ilpakmuueckoe 3anamue No8 Pewienue 3a0au c npogheccuonanvnoi
HANpagiIeHHOCMbIO

IlIpakmuueckoe 3anamue N9 Pewienue 3a0au ¢ npogheccuonanvnoi
HANpagieHHOCMbIO

Tema 3.5
DJIEeKTPOMATrHUTHASI MHAYKIHSA

Conep:xaHue y4eOHOro MaTepuaJa:

Henenue 3nekmpomacnumnoii  unoykyuu. IlpaBuno JleHna. 3akon
InekmpomacHumnon unoykyuu. Buxpesoe rnekmpuueckoe none. J]1C
WHAYKIMM B JIBIDKYILHUXCS TIPOBOJHUKAX. MHenenue camounoykuyuu.
Hnoykmuenocms. DHEprusi MarHuTHOrO TOJds TOKa. B3anmocBs3b
IIEKTPUYECKUX U MAaTHUTHBIX NOJEN. DieKkmpomaznumnoe none.

Ilpakmuueckoe 3anamue Nol() Pewienue 3a0au ¢ npogheccuonanvhou
HANpPAagIeHHOCMbIO




Pa3gen 4. Kojie0anusi 1 BOJIHBI

Tema 4.1.
Mexannueckoe
KO0JIe0aHU M BOJHBI

Conep:xanue yueOHOro MaTepuaJia:

Konebarenbnoe nBmwkenue. [apmonmueckue koneOanus. CBOOOIHBIC
MexaHuuyeckue koseOanusi. IlpeBpamienue sHepruum mnpu KojedaTreabHOM
IBIKEHUU. CBoOogHBIE  3aTyXamllUe  MEXaHWYeCKHe  KoyieOaHus.
Marematuueckuii  MasTHUK. [IpyXKuHHBI  MasATHUK. BbIHYXJIEeHHBIC
MexaHuueckue koseOanus. Pezonanc. [lonmepeuHble W IPOBOAHBIE BOJIHBI.
XapakTepUCTUKH BOJIHBI. 3BYKOBbIE BOJIHBI. YIIBTPAa3BYK U €r0 IPUMEHEHHE.

Tema 4.2.
JJIeKTPOMATHUTHBbIE KOJIeOaHUs
U BOJIHBI

Conep:xaHue y4eOHOro MaTepHaJia:

CBobOoaHbIE d3JEKTpOMAarHUTHble KojeOaHus. IlpeBpaieHue sHepruu B
KoJ1e0aTeIbHOM KOHTYpE. dopmyna Tomcona. 3aTyxaromue
AJIEKTPOMAarHUTHBIE KoJIeOaHus. I'enepatop He3aTyXaroluX
AIIEKTPOMAarHUTHBIX KoJieOaHui. BoIHYXI€HHbIE 2JIEKTpHUECKHE KoJIeOaHusl.
Ilepemennbii  TOK. I'eHepaTtop mepeMeHHOro ToKa. EMKocTHOE U
UHIYKTUBHOE COIIPOTUBIICHUS MIEPEMEHHOTO TOKA. AKTHBHOE
conpotuBiieHne. 3akoH Oma 7Sl 3JIEKTPUYECKONW LENU NEPEMEHHOTO TOKA.
Pabora 1 MOIIHOCTH EPEMEHHOr0 TOKa. Pe30HAaHC B AJIEKTPUYECKON LEMH.
Tpancghopmamopwt. Toxku évicoxkoii uacmomot.

Ilonyuenue, nepeoaua u pacnpeoenenue INeKmpoInepuu.
DJEeKTPOMarHuTHOE MoJie KaK OCOOBIM BUJA MaTepuu. DJIEKTPOMArHUTHBIE
BoJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. BubOparop I'epma. OTKpBITHIM
KosiebarenbHblil KOHTYp. M300perenue paguo A.C. IlomoeiM. [lonsitue o
paguocBsizu. Ilpunyun paouoceéasu. Ilpumenenue 31eKmMpoMazZHUMHBIX
60JIH.

10

Ilpaxmuueckoe 3anamue Nell Pewenue 3a0au c npogheccuonanvhoi
HANPAGIEHHOCMbIO

Ilpaxmuueckoe 3anamue Nel2 Pewenue 3a0au c npogheccuonanvhoi
HANPAGIEHHOCMbIO

Pa3gen 5. OnTuka

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.2

Tema 5.1.

Conep:xaHue y4eOHOT0 MaTepuaJa:

OK 01

19




IIpupona cBera

Todeunslii UCTOYHUK cBeTa. CKOPOCTh PACHpPOCTPAHEHHUS CBETA. 3aKOHBI
OTpakeHMsl M npenomiieHuss cBera. ColHEUHbIE M JIYHHBIE 3aTMEHUs
[Ipunmun  Troifrenca.  Ilonmnoe  orpaxkenuwe. JIunswl.  Iloctpoenue
n300paxxeHus B JIMH3aX. PopMyJia TOHKOM JIMH3BL. YBeIUUYEHUE JUH3bL. | 1a3
Kak onTHyeckas cucrema. Onrtudeckue npubopsl. Teneckomnbl. Cuiia cBeTa.
OcBen€HHOCTh. 3aKOHBI OCBEIIEHHOCTH.

Ilpakmuueckoe 3anuamue Nel3 Pewenue 3a0au ¢ npogheccuonanvhoi
HANPaeIeHHOCMbIO

JlabopaTopHble 3aHATHSA:
Jlaboparopusie pabota No7 Onpesenenue noka3aTelis MPeIoOMIICHUs CTeKIIa.

Tema 5.2
BosHoBLIe CBOMICTBA CBEeTAa

Conep:xaHue y4eOHOro MaTepHuaJia:

Humepgepenyusn ceema. Kozepenmnocmo ceemogvix  Jyueil.
Humepgepenyun ¢ monkux nnenkax. Konovya Hotomona. Henonvzoeanue
unmepgepenyuu ¢ nayke u mexnuxe. Jludpakuus csera. Judppakuus Ha
HieaM B HapajuledabHBIX Jydax. Judpakunonnast pemerka. [lomsipuzanus
nonepeuHbix BosH. llomynspusanus csera. J[BOHHOE JydenpenoMIICHHE.
Cnexkmput noznowenua. Cnekmpanvuuiii ananu3. CHEKTpalbHbIE KIAaCChI
3Be31.  YibTpaduosneroBoe  u3nydeHue. MHdpakpacHoe — H3ITydeHHE.
PentrenoBckue snyun. X mpupona u cBoiictBa. lllkana 3;eKTpOMarHuTHBIX
U3JIy4ECHU.

12

Tema 5.3
CnennanbHas Teopus
OTHOCUTEJIbHOCTH

Conep:xaHue y4eOHOro MaTepuaJia:

JIBukeHne co CKOpocThio cBeTa. llocTynaTel TEOpUHM OTHOCUTENIBHOCTH H
CIEICTBUS M3 HUX. VHBapMaHTHOCTH MOAYJ CKOPOCTH CBETa B BaKyyMe.
OHeprus nokosi. CBA3b MacChl U 3HEPTUU CBOOOJHON YaCTUIBI. DJIEMEHTHI
PENATUBUCTCKON AMHAMUKH.

OK 02
OK 04
OK 05
IIK 1.2

Pa3nes 6. KBantoBas puzuka

Tema 6.1
KBanrToBasi onTuka

Conep:kanue y4eOHOT0 MaTepuaJia:

KBantoBass rumore3a Ilnanka. TemmoBoe wusnmydeHue. KoprnyckynsipHo-
BOJIHOBOU Jyanu3m. @otonsl. ['unoresa ne bpoiisist 0 BOJIHOBBIX CBOMCTBAx

20




yactull. CooTHoleHue HeomnpeaeneHHocren ['eiizenOepra. [laBnenue cpera.
Xumnueckoe neiictsue csera. OnbiTel [1.H. Jlebenesa u H.M. Basunosa.
Domorpgpexm. Ypageuenue unwmeitna ona ¢omoirgpgexma. Buewnuii
domornekmpuueckuit Ippexm. Buympennuii pomorgppexm. Tunwt
domornemenmos. llpumenenue pomoighgpexmoe.

Ilpakmuueckoe 3amamue Neld Pewenue 3a0au c¢ npogeccuonanvHoi
HANPAaeIEeHHOCMbIO

Tema 6.2
®du3zuka aTOMA U ATOMHOT0 SI/Apa

Coneprxanue y4eOHOro MaTepuaJa:

Pa3BuTtHe B3MIAI0OB Ha CTpoeHME BewiecTBa. Mopaenu CTpOEHHS aTOMHOIO
sipa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BOAOpoja. SnepHas MOMICIb
atoma. OmnbiTel O. Pesepdopma. Monens aroma Bomopoxa mo H. Bopy.
KBanroBbie mnoctynatel  bopa. Jlazepsl. PaguoaktuBHOCTh.  3aKkoH
paluMoaKTUBHOTO pacnajga. PanuoaktuBHble mnpeBpaiieHus. CrocoOsl
HAONIOACHUS W PETHCTpalliy 3apsDKeHHBIX vacTull. O¢dext Basuiosa-
YepenkoBa. CtpoeHue aToMHOro sapa. Jledext macchbl, 3HEprus CBS3M U
YCTOWYMBOCTb AaTOMHBIX sifep. SnepHble peakuuu. SnepHas >HepreTuka.
OHepreTu4ecKuit BBIXO/J{ SIEPHBIX pEeaKLHi. HckyccTBenHas
paguoakTUBHOCTh. [leneHue Tsbkenslx suaep. lLlemHas spepHas peaknws.
VYmpasnseMas LenHas peakuus. SAnepHbii peaktop. TepMOsAEpHBIA CUHTES.
Oueprus 3Be3n. [lonmydyeHne paguoaKTHBHBIX M30TONOB U MX NPUMEHEHHE.
buonornueckoe [neNCTBUE pPAJMOAKTUBHBIX W3JIYYEHHH. OJIEMEHTapHbIE
YaCTHUIBI.

Ilpakmuueckoe 3anamue Nel5 Pewenue 3a0au ¢ npogheccuonanvnoi
HANPAagIeHHOCMbIO

Ilpakmuueckoe 3anamue Nelb Pewenue 3a0au ¢ npogheccuonanvhoi
HANPAagIeHHOCMbIO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.2

Pazgean 7. Crpoenne Beenennoii

Tema 7.1
Ctpoenue CoJIHeUHOI cCHCTEMBI

Conep:xxaHue y4eOHOT0 MaTepUAaJa:

Conneuynas cucrema. Ilnanerbl, W BuAuUMOeE JABIKEeHHE. Mainble Tena
conmHeyHoil  cucteMbl. Cucrema 3emus-JIyna. Connue. CosHeuHas
aKTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3.

Tema 7.2

Conep:xxaHue y4eOHOT0 MaTepUAaJa:

OK 01
OK 02
OK 03
OK 04
OK 05
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IBosronusa Beeaennoi

3BE31bI, UX OCHOBHBIE XapakTepuCTUKU. COBpPEMEHHBbIE MpPEICTaBICHUS O

OK 06

npoucxoxaeHun M 3pomonuu CosHua u 3BE3A. OTambl JKU3HU 3BE3N. 4 OK 07

Mneunsld nyte -Hama [amaktuka. Tunel ramaktuk. Paguoranaktuku u

kBa3apel. Bcenennas. Pacmpenne Bcenennoii. 3akon Xa66ma. Teopus

Bonwmioro B3peiBa. Macimrabnas ctpykTypa BeenenHoii. MeraranakTuka.

JlabGopaTropHble padoThbI:

JlaboparopHast pabota Ne 8. M3yuenue kapTel 3B€3HOTO Heba. 2
KoncyabTanumu 4
IIpomexyTOUHASI ATTECTALMA: YK3aMEH 6

Bcero: 172
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3. YCJIOBUS PEAJIN3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITVINHBI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anuu padoyeii mporpaMmmbl

Peanmzanuss pabGodelt mporpamMmbl JTUCIHHMIUIMHBI OOecrieYeHa HaluyueM y4eOHOM
ayJIMTOPUU 00IIe00pa30BaATEIHHBIX TUCITUTLIHH.

O6opynoBanue y4eOHOU ayAUTOPHU.

- Y4eOHO-HaIJISITHBIC TTOCOOUS:

CIIpaBOYHBIC Ta6J'II/II_[I)I, 00BEeMHEIE MOACIN METaJUTHIeCKOM KpHCTaHHquCKOﬁ PELICTKU;
MYJ'IBTI/IMC,Z[I/II\/'IHI)IG MaTcepuralbl: TECMAaTUYCCKUE BI/I,Z[CO(bI/IJ'IBMI)I 10 (1)I/ISI/IKC

- JIUJAKTUYECKHE MaTepHajbl (3alaHusl JUIs KOHTPOJBHBIX paloT, A pa3HbIX BHUJIOB
OLIEHOYHBIX CPEJCTB, IK3aMEHa U JIp.);

- TEXHHYECKHE cpencTBa OO0y4deHHs (NEpCOHAIbHBI KOMIIBIOTEP; MYJIbTUMEIUHHBIN
IPOEKTOP; UHTEPAKTUBHAS JOCKA, BBIXOJ] B JIOKAJIbHYIO CETh);

- MporpaMMHOE OOecIieueHue: JMIEH3NOHHOE NpOorpaMMHOe olecreyeHne oOIIero u
crienuanabHoro HasHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(OecrutatHas Bepcust) — cBoOoiHO-pacnpocTpansemoe [10.

3.2. UudopmannonHoe obecrieueHne peajau3anuu padoyeil mporpaMmsl
Jis peanm3anuu mporpamMmbl 001e00pa3oBaTEIbHON JUCIUILTUHBI OUOINOTEUHBIH (OH/T
UMEET TICUaTHBIC, AIEKTPOHHBIC 00pa3oBaTeIbHbIC M HHPOPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHHKHU

1. KacesinoB B.A. ®wusuka. 10 xmacc. ba3oBblii  ypoOBEeHb: y4ye€OHUK IS
obmreoOpazoBarenbHbIX yupexaenuit/ B.A. KacbsnoB. —9-e u3z. - Mocksa: Jpoda, 2021. — 304 c.
Tekcr : HenmocpeACTBEHHBIM.

2. KacesHoB B.A. ®wusuka. 11 «kmacc. ba3oBblif  ypoBeHb: y4eOHUK — JAJs
obmieoOpazoBarenbHBIX yupexaeHuit/ B.A. KacesHoB. — Mocksa: [Ipoda, 2021. — 288 c¢. Tekcer :
HEIIOCPEACTBEHHBIN.

3. Mskume [.4. ®wusuka. 10 «imacc. ba3oBblii  ypoBeHb: y4yeOHUK s

obmieoOpazoBarenbHbix yupexaenuit/I.A. Mskumes, M.A. IlerpoBa — Mocksa: poda, 2019. —
396 c. TekcT : HeMOCPEACTBEHHBIN.

4. Mskume ['.SI. ®wusumka. 11 «macc. ba3oBwlii  ypoBeHb: y4eOHHK s
obmeobpazoBatenbHbix yupexaeHuid/I.5. Mskumes, M.A. TletpoBa — Mocksa: poda, 2020. —
409 c. Tekct : HEMOCPEACTBEHHBIN.

S, Yapyrun B.M. Actponomusi. 10-11 xmacc. ba3oBblii ypoBeHb: y4eOHUK ISt
o0mieoOpa3oBarenbHbIX yupexxaenuil/ B.M. Hapyrun. — Mocksa: IlpocBemenue, 2021. — 144 c.
Tekcr | HenmocpeACTBEHHBIM.

6. Yapyrun B.M. ActpoHomus. 10-11 xmacc. ba3oBblii ypoBeHb: 3aJaqHMK JJIs
oOureobpaszoBarenbHbIX yupexaeHuit/B.M. Yapyrun, M.A. Bunnuk, O.C. YronsHukoB. — Mocksa:
ITpocsemenue, 2022. — 80 c. Tekct : HENocpeACTBEHHBIN.

3.2.2. JlonojaHUTEIbHbIE HCTOYHUKH

1. [ayc. O.M. ®wuszuka: Meroanueckue YKa3aHHs K TMPAKTHUYECKUM 3aHATHSAM II0
nucturmnHe «Pusnkay (pasaensl «Kunematukay n «ModekysipHas GU3NKay») I 00 yIarOIIIXCst
1 xypca Bcex cnenuanpHocteil [ITIICC3 ounoit ¢popmer obyuenus / TUY ; coct. O. U. Tayc. -
Tromens : TUY, 2020. - 37 c. - Dnexrponnas o6udauoreka TUY. - bubmmorp.: c. 36. - b. 1. — Tekct
. HETIOCPEACTBEHHBIMN.

2. JlantenkoB b.K. ®usnka. Mexannyeckue konebanus. COOpHHUK 3a7a4 C PEHICHUSIMU
:3anavyHuk Ut CIIO / coct. b. K. Jlanrenkos. - Caparos : [IpodoGpa3zoBanue, 2019. - 164 c. Teker
: HEMIOCPEICTBEHHBIM.



3. MsikumeB ['.51._®uzuka. 11 kmacc: ba3oBeiii u yriryOJ€HHBIA YPOBHU : YICOHUK ISt
obmeoOpa3oBarenbHbIx opranuzanuid / I'. SI. Mskumes, b. b. bByxosues, B. M. Hapyrun ; pea. H.
A. IlapdentpeBa. - 10-¢ wum3m., crep. - MockBa : IlpocBemenne, 2022. - 433 c. Tekcr:
HEIOCPEICTBEHHBIN.

3.2.3. NudopmanuoHHbIe pecypchl

1. ®enepanbHblii LEHTp HWHGOPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB [cait]. - URL :
www.UROKI (nata oopamenust: 01.06.2020). — TekcT : 37eKTPOHHBIH.

2. denepanbHbld LEHTP WH(OOPMAIMOHHO-00pa30BaTEIIbHBIX pecypcoB [caiit]. - URL :
fcior.edu.ru. (mata oopamenus: 01.06.2020). - TekcT : ACKTPOHHBIN.

3. Poccuiickuii o0meoopazoBarenbHbiii moprai [cait]. - URL @ http://www.school.edu.ru
(mara oopamenust: 01.06.2020). - TekcT : AESKTPOHHBIN.

4. EcTtecTBeHHOHAy4HBI oOpa3oBaTenbHbI mopran [caiit]. - URL :  http://en.edu.ru.
(mara oopamenus: 01.06.2020). - TekcT : AESKTPOHHBIMN.

5. Cnenmanu3upoBaHHbI nopTan «MHGOpMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUHU B
obpaszoBanumn» [cait]. - URL : http://www.ict.edu.ru. (mara ob6pamenus: 01.06.2020). - Tekcr :
AIEKTPOHHBIN.



4 KOHTPOJIb M OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOJIB U OLCHKA PAaCKPbIBAOTCA YCPEC3 AUCHUINUIMHAPHBIC PE3YyJIbTAaThl, YCBOCHHBLIC
3HAHUS U NMPUOOPETCHHBIC O0YYAIONIMMUCS YMEHHS, HAlpaBicHHbIC HA (HOPMUPOBAHUE OOIIUX U
po(heCcCHOHATLHBIX KOMIICTCHIIUH.

PesynbraTel 00y4yeHus

Iloka3arenu orieHKU

TuI OLIEHOYHBIX MEPOIPUITHI

- chopMHUpOBaTH
NPEICTaBICHUSI O POIU U

- JIEMOHCTPUPYET
NPEACTABICHUS O pOJId |

VY CTHBIN Onpoc 1o TeMaM:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;

MecTe (DM3MKU M aCTPOHOMHH | MecTe (GU3uKu u actpoHomuu B | 5.1-5.3; 6.1-6.2; 7.1-7.2

B COBPEMEHHOM HAy4YHOU | COBPEMEHHOM Hay4HOU

KapTHHE MUpa, o | KapTuHe MHpa, o | Pemenue 3ama4 mo temam: 1.2-
cucremMoobpasyromieii  ponu | cuctemoobpasyromeii  ponum | 1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
usuku B pasBuThd | GpU3KMKH B passuruu | 9.1-5.3; 6.1-6.2; 7.1-7.2

C€CTCCTBCHHBIX HAYK, TCXHUKU
U COBPEMCHHBIX TGXHOHOFHﬁ,

CCTCCTBCHHBIX HAYK, TCXHUKHU
U COBPECMCHHBIX TCXHOJIOI‘I/If/'I, (o)

0 BKJIaJ€ POCCUMCKMX U | BKJIaae POCCUNCKUX u | JlaboparopHbie  paboTBI 11O
3apyOeKHBIX YUYCHBIX- | 3apYOCKHBIX Y4CHBIX-(DU3UKOB | TCMaM:

DU3MKOB B pa3BUTHE HAYKHW; | B pasBHTHE Hayku; mommmanue | 2.1; 2.3; 3.1; 3.2; 3.5; 4.2, 5.1;
[IOHUMaHue ¢busnveckoil | pusmuecKo CYILIHOCTH 5.2,7.2

CYIIHOCTH HaOJII0JaeMBbIX | HAOJIFO1aeMbIX SIBJICHUI

SIBTICHUN MHKPOMHpA, | MEKDOMHpPA, ~MakpoMmmpa i | 16CT IO TemaM:

MaKkpoMupa M Merammpa; | Meramupa; nonummanme pomn | 1-2-1.3;2.1-2.3; 3.1-3.5/4.1-4.2;
[IOHUMAaHUE pONY | aCTPOHOMUU B MNPAKTUUYECKOU 5.1-5.3/6.1-6.2;7.1-7.2
ACTPOHOMHH B IPAKTUYECKOH | NEATETPHOCTH  4YeJIOBEKa W

JESATEBHOCTH  YeNIOBEKA U | JaIbHEHIIeM Hayumo- | PeleHHe  MpoeccHoHambHO-
JanbHeieM HAy4qHO- | TEXHMYECKOM pa3BuTuy, ponu | OPUCHTHPOBAHHBIX = 3a/ad  IIO
TEXHHYECKOM Pa3BUTHH, pomd | usukn B (opMupoBanum | TCMAM- 12-13;2.1-2.3; 3.1-3.5;

4.1-4.2,5.1-5.3; 6.1-6.2; 7.1-7.2

¢u3uk B (QOPMHUPOBAHUU | KPyro3opa U (pyHKIIMOHAIbHOU

Kpyrosopa U | TPAaMOTHOCTH 4€JIOBEKa IS

(GyHKIIMOHAIBHOU pelIeHus MPaKTUUECKUX 3a7ay;

IPaMOTHOCTH 4YEJIOBEKa IS

pelieHus IPAKTHYECKUX

3aj1a4;

OK 01

- chopmupoBaThb  yMEHHS | -  JAEMOHCTPHUPYET  YMEHUS | YCTHBIN ONMPOC M0 TEMaM:

pemarb pacueTHblEe 3aJa4d C
SIBHO 3aJlaHHON (DU3UIECKOM

pemarb pacueTHbIE 3aJayu C
SBHO 3aJaHHOW (pu3nuecKon

1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3;6.1-6.2; 7.1-7.2

MO/JIETIBIO, UCTIONB3YS | MOJIENbIO, UCTIONB3YS
buznIecKue 3aKOHBI U | puznueckue 3aKOHBI u | Pemenue 3amad mo temam: 1.2-
MPUHIUIIBI; Ha OCHOBE | MIPUHIIMIIBI; HA OCHOBE aHanu3a | 1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
aHaJM3a  YCIIOBUS  3aJadd | yCIOBUS  3ajgaud  BBIOMpath | 5.1-5.3; 6.1-6.2; 7.1-7.2
BBIOMPATH ¢busnveckyro | GU3NIECKYIO MOJIETIb,

MOJICIIb, BBIJICIISATE | BBICTIATH ¢dusnueckue

dbuznuecKkue BENIUYUHBI U | BEJTHYUHBI u dopmynsl, | Jlaboparopable  paboThl 1O
bopMyIIbl, HEOOXOIUMBIE IS | HEOOXOAMMBIE TUIst ee | TeMaM:

€e  peleHHus, TPOBOAUTH | pelieHus, MpoBoauTh pacueTsl | 2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1,
pacyeTsl u OIICHWBATh | ©  OIICHWBATh  PEAIBbHOCTH | 5.2; 7.2

pearbHOCTh MOJIYYEHHOTO | TIOJTYYEHHOTO 3HAUYEHUSA

3HAYEHUS ¢buszndecKkont | GpU3NIECKOM BEJIMUMHBIL, | TecT mo remam:

BEIUYMHBIL, pemiarth | pemars KauecTBeHHbIe 3anaun, | 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
Ka4eCTBEHHEIE 3a/1a4uM, | BBICTpauBas snoruueckd | 5.1-5.3; 6.1-6.2; 7.1-7.2




BbICTpauBas JIOTUYECKH
HCIIPOTHUBOPCUMUBYIO HCIOYKY
pacCcy X IeHuil C Omopod Ha

HEIPOTUBOPEYMBYIO LENOUYKY
pacCyXJIeHHM C OIIOpOH Ha
W3YYCHHBIC 3aKOHBI,

Pemenne  mpocdeccruoHanbHO-
OPHEHTHPOBAHHBIX 3a7ad IO

W3y4YCHHBIC 3aKOHBI, | 3aKOHOMEPHOCTH u | temam: 1.2-1.3; 2.1-2.3; 3.1-3.5;
3aKOHOMEPHOCTH U | pusnueckue sIBICHUS; 4.1-4.2:5.1-5.3; 6.1-6.2; 7.1-7.2
buznuecKue SIBICHHUS;
OKO01,IIK 1.2
-BIAJCTh Hemonctpupyer  BrnaacHue | PU3MUECKUN AUKTAHT 110 TEMAM:
OCHOBOITIOJIAr ArOIIIUMHU OCHOBOIIOJIAr ArOIIIUMHU 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;

(1)I/I3I/IHCCKI/IMI/I IIOHATUAMU U
BCJIIMYNHaMU,

(1)I/I3I/I‘-IGCKI/IMI/I INOHATUAMHU U
BCINYNHaAMU,

5.1-5.3; 6.1-6.2; 7.1-7.2

XapaKTePU3YIOIUMU XapaKTePU3YIOIIHUMH Pemenne 3amau mo temam: 1.2-
dbuzmveckue MPOIIeCChl |  (hU3UYECKHe nporiecchr | 1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
(CBSI3aHHBIMH ¢ | (cBA3aHHBIMH c|51-53;6.1-6.2; 7.1-7.2
MEXaHWYECKHUM [BIOKEHHUEM, | MEXAHUUYECKHM IBIDKECHHEM,

B3aHMOJCHCTBHEM T€l, | B3aUMOACHCTBHEM TEI,

MeXaHHYECKUMHU MeXaHNYECKUMHU JlabopaTopuble  paboOTBI  TIO
KOJICOAHUSIMM M BOJHAMH; | KOJCOAHMSIMU U  BOJHAMU; | TEMaM:

aTOMHO-MOJIEKYJISIPHBIM aTOMHO-MOJIEKYJISIPHBIM 2.1: 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
CTpOCHHEM BEIIECTBA, | CTPOCHHUEM BeliecTna, | 5.2; 7.2

TEIUIOBBIMU  TIPOIIECCAMH; | TEIIOBBIMHU MIPOIICCCAMH;

ANMEKTPUYECKUM U | DJIGKTPUICCKUM u | Tect mo Temam:

MarduTHBIM MOJIAMH, | MAarHUTHBIM moisamuy, | 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
AIEKTPUUCCKUM TOKOM, | BJIEKTPUUYECKUM TokoM, | 5.1-5.3; 6.1-6.2; 7.1-7.2
AJIEKTPOMArHUTHBIMU AJIEKTPOMArHUTHBIMU

KojeOaHWsSIMU W BOJIHAMH; | KoJeOaHMsIMH W BoJHaMu; | Pemenue  mpodeccruoHanbHO-
ONTHUYECCKUMHU  SBJICHUSMHU;, | ONTHYCCKUMHU  SBJICHUSMH, | ODUCHTUPOBAHHBIX 3a7ad IO
KBaHTOBBIMU SIBJIEHUSIMH, | KBAHTOBBLIMU saBieHusaMu, | temam: 1.2-1.3; 2.1-2.3; 3.1-3.5;
CTPOECHUEM aToMa U | CTPOCHUEM aToMma u| 4.1-4.2;51-5.3; 6.1-6.2; 7.1-7.2
ATOMHOTI0 Sqpa, | aTOMHOTO sanpa,

PaTOaKTHBHOCTHIO); PaTOaKTHBHOCTHIO);

BIIaJICHHE BIIJZICHHE

OCHOBOIOJIAT AIOIIMMHU OCHOBOIOJIAr AFOIIMMH

ACTPOHOMUYECKUMU ACTPOHOMUYCCKUMU

MMOHSATHSIMH, IO3BOJISIIOIIMMH | ITOHSATHUSAMHU, IO3BOJISIOIINMU

XapaKTePH30BaTh TPOIECCH, | XapaKTepH30BaTh  IPOIECCHI,

TIPOUCXOISIIIME Ha 3BE3Jax, B | IMPOUCXOJIME Ha 3Be3/1aX, B

3BE3IHBIX CHCTEMaX, B | 3BE3HBIX CHCTEMAX, B

MEKTaTaKTHYECKOH Cpesie; | MeXraJaKTHYecKOH cpene;

JBIDKEHHE  HEOECHBIX  TeJ, | JBIDKEHHE  HEOECHBIX  TeJ,

SBOJIIOLIUIO 3BE3]1 U | SBOJIOLMIO 3B€3/] U BeenmeHHol;

Bceenennoii;

OK 01, IIK 1.2.

-cpopmupoBaTh ymeHus | JleMoHcTpupyeT yMeHUs | YCTHBIA OIPOC IO TEMaM:
MPUMEHSATD MPUMEHSATD 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
OCHOBOIIOJIAraroIIie OCHOBOIIOJIAraroIIie 5.1-5.3; 6.1-6.2; 7.1-7.2
ACTPOHOMUYECKUE TIOHATHUS, | ACTPOHOMHYECKHUE  TOHSTHS,

TEOpUW W  3aKOHBI IS | TEOPHUU W 3aKOHBI I aHayim3a | Pemrenne 3amad mo temam: 1.2-
aHalm3a u oOBsicHeHMs | 1 0o0bsicHeHus ¢usmueckux | 1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
bU3UIECKUX MIPOIIECCOB, | MPOIECCOB, Mpoucxoaamux Ha | 5.1-5.3; 6.1-6.2; 7.1-7.2
MPOUCXOSAIINX Ha 3BE37aX, B | 3Be3/aX, B 3BE3HBIX

3BE3IHBIX cHCTEMAX, B | CUCTEMaX, B

MEKTaJaKTUYECKOW  Cpelie, | MEXTAIaKTUIYECKON cpene, | Jlabopatopusie  paboTBl 1O




IBWJKEHUS HeOECHBIX Tell,
SBOJIIOIIUU 3BE3]] H
BcenenHnolii;

OK 01

IBWOKEHUS  HEOECHBIX  Tell,
SBOJIIOIUU 3BE3]] "
Bcenennolii;

TEMAaM.
2.1: 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
5.2:7.2

Tect mo Temam:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3: 6.1-6.2; 7.1-7.2

Pemenne  mpodeccuoHaibHO-
OpPUEHTHPOBAHHBIX  3aJa4 IO
temam: 1.2-1.3; 2.1-2.3; 3.1-3.5;
4.1-4.2;5.1-5.3; 6.1-6.2; 7.1-7.2

-BJIAJI€Th 3aKOHOMEPHOCTSIMHU,
3aKOHAMHU M TEOpUSIMU (3aKOH
BCceMHUpHOTO Tsarorenus, [, II
n 111 3axonsl HeroToHA, 3aK0H
COXpaHEHUS  MEXaHHYEeCKOH
SHEPrUM, 3aKOH COXPaHEHHS
UMITYJIbCa, TIPUHITAIT
CyNEpPIO3ULMU CHJI, TTPUHLIUIT
PaBHOIIPABHOCTU
MHEPIUATBHBIX
OTCUETa; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPHIO
CTpPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, NIEPBBIN 3aKOH
TEPMO/IMHAMUKHY; 3aKOH
COXPAaHEHUSI  DJIEKTPHYECKOTO
3apsina, 3akoH Kynona, 3akoH
Oma it ydacTka IIeTH, 3aKOH
Oma JUIs MOJTHOM
ANEKTPUYECKON 1IeNH, 3aKOH
[xoyna-Jlenua, 3aKOH
AIIEKTPOMArHUTHON MHIYKIIUH,
3aKOH COXPAaHEHUs SHEPIHH,
3aKOH MIPSAMOJIMHENHOTO
pacIpoCTpaHEHUs CBETA, 3aKOH
OTpaKEHUS  CBETa,  3aKOH
MIPEJIOMJICHHUST  CBETA;  3aKOH
COXPAaHEHUS] DSHEPruM, 3aKOH
COXpPaHEHUS] HUMITYJIbCa, 3aKOH
COXPaHEHUSI  DIIEKTPUUYECKOTO
3apsiia, 3aKOH — COXPaHEHMs
MacCOBOT0 YHCIIA, MOCTYJIAThI
bopa, 3akoH pagMOaKTUBHOTO

CUCTEM

pacrnana); YBEPEHHOE
UCTIONIb30BAHUE  3aKOHOB U
3aKOHOMEPHOCTEN npu
aHaiuse buznyeckux

SIBJIEHUW U MPOLIECCOB;

OK 01

-BJaJCeT 3aKOHOMEPHOCTSIMH,
3aKOHaMU U TEOpUsMHU (3aKOH
BceMupHOTro TsiroTenus, I, II u
IIT 3akonsl HrploTOHA, 3aKOH

COXpaHCHHUA MEXaHU4YeCKOM
OHCPIrruHr, 3aKOH COXpPaHCHUA
HUMITYJIbCA, IIPUHIHUII

CYIEPIIO3UIIUN  CHJI, TIPUHIIUIL
PaBHONPABHOCTU MHEPLUUATIbHBIX
CHCTEM OTCYETA; MOJIEKYJIPHO-

KMHCTUYCCKYIO TCOPULO
CTpOCHUA BCHICCTBA, TI'da30BLIC
3aKOHBI, HepBLIﬁ 3aKOH
TCPMOANHAMUKU 3aKOH
COXpPaHCHUA SJICKTPHUYICCKOT'O

3apsna, 3akoH KyioHa, 3akoH
Oma g yyacTka I, 3aKOH

Oma I TOJIHOMI
ANEKTPUYECKON 1eNH, 3aKOH
Hxoynsa-Jlenua, 3aKOH

BHCKTpOMaFHHTHOﬁ HHAYKIOHWH,

3aKOH COXpPAHEHHs OSHEPTHH,
3aKOH NPSIMOJTMHEHHOTO
pacIpoOCTpaHEeHHsT CBETa, 3aKOH
OTpaKCHHUS CBETA, 3aKOH
NPETIOMIICHHSI ~ CBETA;  3aKOH
COXpAHEHHSI OSHEPIUH, 3aKOH
COXpaHCHUA HMITYJIbCA, 3aKOH
COXPAHEHHSI  DJICKTPUYUECKOTO
3apsima,  3aKOH — COXPaHCHHUS

MAacCOBOTO HYHCJIA, TIOCTYJIAThI
bopa, 3akoH paaMOaKTUBHOTO
pacnazia); YBEpPEHHOE
UCIIOJb30BAaHUE  3aKOHOB U
3aKOHOMEPHOCTEN pu
aHanmu3e (pU3MUECKUX SIBICHUIM
¥ TIPOLIECCOB;

dusnueckuii TUKTAHT O TEMAM.
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3: 6.1-6.2; 7.1-7.2

Pemenue 3amau mo temam: 1.2-
1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3; 6.1-6.2; 7.1-7.2

JlaboparopHbie 1o

TEeMaM.
2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
5.2;7.2

paboTsl

Tect mo Temam:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3: 6.1-6.2; 7.1-7.2

Perienne npodeccuoHanbHO-
OpHMEHTUPOBAHHBIX  3a7ad IO
temam: 1.2-1.3; 2.1-2.3; 3.1-3.5;
4.1-4.2;5.1-5.3; 6.1-6.2; 7.1-7.2




-YMCTb YYMUTLIBATH TI'pPaHUIbL

MOKCT Y4YUTBIBATHL TpPaHUIbL

YCTHBIN OPOC IO TEMAM:

MIPUMEHEHUS W3YYEHHBIX | MPUMECHCHUS m3yuennbix | 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
buznIeCcCKux MoJIeNeH: | PU3NIECKUX moneneit: | 5.1-5.3; 6.1-6.2; 7.1-7.2
MaTepuanabHas TOYKa, | MaTepuaabHas TOYKa,
WHEepLraIbHas CUCTEMa | HHEepIUATbHAS cucrema | Pemenne 3amau mo temam: 1.2-
OTCUeTa, WACANbHBIA Tra3; | oTcueTa, uoeanpHbld  ras; | 1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2,
MOJICNId  CTPOEHHUS  Ta30B, | MOJEIHU CTpoeHHs  ras3os, | 5.1-5.3;6.1-6.2; 7.1-7.2
JKUJKOCTEH W TBEPIBIX TeJI, | )KUIKOCTEH W TBEPABIX Tell,
TOYEYHBIN JIEKTPUYECKUI | TOYECUHBIN ANEKTPUYECKUI
3apsAn, — sAIepHas  MOJENb | 3apsl, sepHas Mojelb atoma, | JlJabopaTopHbie  paOOTBI 1O
aToMa, HYKIOHHas MOJEIb | HYKJIOHHAs MOJENIh aTOMHOIO | TeMaM:
ATOMHOTO sI/Ipa TP PEIICHUM | sSapa npu pemennu | 2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
buznuecKux 3a1ady, busznuecKkux 3a1ady, 52;7.2
OK 02
Tect o Temam.
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3;6.1-6.2; 7.1-7.2
Pemenne  mpodeccroHanbHO-
OPHECHTHPOBAHHBIX  3a1a4 IO
temam. 1.2-1.3; 2.1-2.3; 3.1-3.5;
41-4.2;5.1-5.3; 6.1-6.2; 7.1-7.2
-BJIAJCTh OCHOBHBIMHM | BJIaJI€ET OCHOBHBIMH | Y CTHBIH OIPOC IO TEMaM:
METONaMUA HAy4YHOTO | METOJaMH Hayusnoro | 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;

IMO3HaHHusA, UCIIOJIb3YCMbIMH B
(1)I/ISI/IKCZ IMPOBOAUTL MPAMBIC

U KOCBEHHbIE  H3MEpEHUus
bu3nueckux BEJIMYUH,
BbIOMpast ONTUMAJIbHBIN
croco0 U3MEpEeHus U
UCTIONb3Ys W3BECTHbBIE
METO/IBI OLICHKHU
IIOTPELIHOCTEN  M3MEPEHUH,
IIPOBOAUTH MCCIIEJOBaHUE
3aBUCUMOCTEN  (PU3NYECKUX
BEJIMYMH C HCIOJb30BAHUEM
MPSMBIX WU3MEPEHHU,
OOBSICHATD IIOJTy4YEHHBIE
pe3yibTaThI, UCIIOJIB3YS

(I)I/I3I/I‘-ICCKI/IC TCOpHUH, 3aKOHBI
U IOHATHA, U 1€J1aTh BBIBOJBI,

co0II01aTh npaBuiIa
Oe3omacHoro Tpyna Impu
NPOBEICHUH UCCIIEIOBaHUN B
pamKax yueOHOro
JKCIEpUMEHTa U  ydeOHOo-
HICCIIEN0BATEIbCKOMN

JIeSITeIbHOCTH c

UCIIOJIb30BaHUEM IU(PPOBBIX
M3MEPUTENIbHBIX YCTPONCTB U

IMMO3HaHHsA, HCIIO0Jb3YCMbBIMU B
(1)1/131/11(61 MMPOBOAUTL HPSAMBIC U

KOCBEHHBIE U3MEpEeHUs
bu3nueckux BEJIMYMH,
BbIOMpas ONTUMATbHBIN
crnoco6 U3MEpEeHus U
UCIIOJIb3YS] U3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEN
W3MEPEHHI, MPOBOJINTH
UCCIIEJOBAHUE 3aBUCUMOCTEN
bU3IIECKUX BEJINYHH c
HCII0JIb30BaHNEM IPSIMBIX
W3MEpEHHI, OOBSICHATH
MIOJIy4YEHHBIE pE3yNbTaTHI,
UCITONIB3YsI buznueckue

TEOPUH, 3aKOHBI M TIOHSTHUS, U
IenaTth BBIBOABI, COONIOHATH
npaBuia 0e30MacHOro TpyAa
npu MPOBEICHUU
UCCIIC/IOBAaHUI B paMKax
y4eOHOro  3KCIEepUMEHTa H
yueOHO-UCCIIeI0BATEIbCKON
JeSITeTTbHOCTH c
UCIIOJIb30BaHUEM  IH(POBBIX
U3MEPUTENBHBIX YCTPOWCTB H
71a00paTOPHOTO

5.1-5.3;6.1-6.2; 7.1-7.2

Pewmienue 3amau mo temam: 1.2-
1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3; 6.1-6.2; 7.1-7.2

JlaGopatopHsble
TEeMaM:

2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
52;7.2

paboTbl 1O

Tect mo Temam:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3; 6.1-6.2; 7.1-7.2

Pemenne  mpodeccuoHaibHO-
OPUEHTHPOBAHHBIX 3a7ay IO
temam. 1.2-1.3; 2.1-2.3; 3.1-3.5;
4.1-4.2;5.1-5.3;6.1-6.2; 7.1-7.2

duznueckuii TUKTAHT 110 TEMaM;
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3: 6.1-6.2; 7.1-7.2




71a60paTOPHOTO
00opyIoBaHus;
c(hopMUPOBAHHOCTH
IIPEACTABICHUM O METOoJax
MOJTyYeHUs Hay4YHBIX

aCTPOHOMUYECKUX 3HAHUMU;

OK 03

000opyI0BaHNUs;

c(hOpMUPOBAHHOCTH
MPEJCTAaBICHUH O  MeToAax
HOJIyT-IeHI/IH HaquBIX

ACTPOHOMHUYCCKUX 3HaHHI>i;

- oBnaxeth (chopMHpPOBATH
MIPE/ICTABJICHUS) TPaBHIIAMU
3anmucu punyeckux GopMy
penbedHo- TOYCYHOU
cuctembl ob6o3HaueHuit JI.
bpaiinag  (ms  cienblx UM

- moxer  (chopMHpOBATH
MIPEACTABIICHUS) MpaBHIIa
3amucu  (QU3HYECKUX (HOpMYIT
penbeHO- TOYSUHON CHCTEMBI
o6o3nauenuii JI. bpainsa (mis
CIEMbIX W  CIA0OBHISAIINX

dusnueckuii ITUKTAHT IO TEMAM.
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3: 6.1-6.2; 7.1-7.2

Pemenue 3amau mo temam: 1.2-
1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;

CIIA0OBUIAIIIX oOyJaronuxcs); 5.1-5.3: 6.1-6.2; 7.1-7.2
oOyyJaroumxcs);
OK 03
Jlaboparopubie  paboOTBI IO
TEMAaM.
2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
52;7.2
Tect o Temam:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3;6.1-6.2; 7.1-7.2
Perenne podeCCHOHAIIBHO-
OpHMEHTUPOBAHHBIX  3a7ad  TI0
temam: 1.2-1.3; 2.1-2.3; 3.1-3.5;
4.1-4.2;5.1-5.3; 6.1-6.2; 7.1-7.2
- OBJIAJIETH YMEHHSIMH | - yMeeT paboTaTh B rpymnme ¢ | OU3WYecKuil TUKTaHT M0 TEMaM:
pabotatb B  Tpymnme ¢ | BBIIOJHEHUEM pazmunbix | 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
BBITIOJITHEHUEM Pa3IUYHBIX | COLUATBHBIX poreit, | 5.1-5.3; 6.1-6.2; 7.1-7.2
COIHATbHBIX pOJICH, | TUTAHUPOBATh PAOOTY TPYIIIIEI,

TUTAHUPOBATh PabOTy TPYIIIIHL,
palMoHAILHO  pacrpeieNisiTh
JeSITETbHOCTD B
HECTAaHAAPTHBIX CUTyaluix,
aJICKBaTHO OIICHMBATh BKJIA[
KaXJI0r0 W3  yYaCTHUKOB
TPYIIIBI B pelieHue
paccMaTpuBaeMoi TTPOOJIEMBI;
OK 04

patrOHaJIbHO pacupeacisiTb
ACATCIIBHOCTb B HCCTaHAAPTHBIX

CHUTYaIMsX, aJIeKBaTHO
OLIEHMBATh BKJIAJ KaXKIOro W3
YYaCTHHUKOB TPYIIIBI B

peleHne  paccMaTpUBAEMOM
npoOIeMBbl;

Pemenue 3amau mo rtemam: 1.2-
1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3; 6.1-6.2; 7.1-7.2

JlaGopaTopupie  paboThl  TIO
TeMaMm:
2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
52;7.2

Tect mo Temam:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3: 6.1-6.2; 7.1-7.2

Pemenne  mpocdeccruoHanbHO-

OpI/IeHTI/IPOBaHHHX 3aga4 10
temam: 1.2-1.3; 2.1-2.3; 3.1-3.5;




4.1-4.2;5.1-5.3; 6.1-6.2; 7.1-7.2

-yMETh pacrno3HaBaTh
buznueckue SIBIICHUS
(mporiecchl) U OOBSICHATH HX
Ha OCHOBE M3YYCHHBIX
3aKOHOB: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE

IPSAMOJIMHEMHOE  JIBUXKCHHUE,
cBOOOAHOE  TajJeHHUE  Tell,
JIBUKEHHE 110 OKPYKHOCTH,
UHEpLHUs,  B3aUMOJCHUCTBUE
TElI, KoJicOaTeIbHOS
JBUKEHHE, pe3oHaHc,
BOJIHOBOE JIBUKCHHC;
mubdysus, OpOYHOBCKOE
JBKCHHUE, CTpOEHHE

KUAKOCTEH U TBEPHABIX Tel,
U3MEHEHHE o0beMa Tel Ipu
HarpeBaHuu  (OXJIAKICHUN),
TEIJI0BOE paBHOBECHE,
HCIIapeHue, KOHJCHCALUs,
IUIaBJIEHUE, KpUCTAIM3aLus,
KHIICHUE, BIIQ)KHOCTh
BO3JyXa, CBS3b  CpeAHEH
KHHETUYECKOU SHEpruu
TEIJIOBOTO JBUKCHUS
MOJIEKYyd €  abCONIOTHOM
TEMIIEpaTypoOH, IIOBBIIICHUE
JABJICHUsS Tra3a IIpd  €ro
HarpeBaHUM B  3aKpPbITOM
cocyze, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUS rasza
B U30IpOLECCaX;
AIIEKTpU3ALIUS TeN,
B3alMOJIEIICTBHE 3aps/0B,
HarpeBaHue MPOBOJHUKA C
TOKOM, B3alMO/JIEIICTBHE
MarHuroB,
AIIEKTPOMarHUTHast
UHAYKLINS,
MarHMuTHOTO
IPOBOJAHHUK  C
JIBIKYIIMICS
JIEKTPOMAarHUTHBIE
KoseOaHus u
IPSAMOJIMHENHOE
pacrpocTpaHeHHe CBeTa,
OTpak€HHE,  IPEIOMIICHHUE,
uHTepdepeHys, audpaxuus
u MOJIApU3aLuUs CBeETa,
JUCTIepCust CBETa,

NEUCTBHE
oS Ha
TOKOM H
3aps,

BOJTHBI,

-ymMeeT pacro3HaBaTh
dusnueckue SIBJICHUS
(mporecchl) U OOBSCHATH X Ha
OCHOBE H3y4YCHHBIX 3aKOHOB:

paBHOMEpHOE u
PaBHOYCKOPEHHOE

IPSAMOJIMHEMHOE  JABUXKCHHUE,
CcBOOOAHOE  TMajgeHue  Tel,
JIBIDKEHHE TI0 OKPY)KHOCTH,
UHEPLHUS, B3aMMOJIeCTBHE
Tell, KoJIeOaTEILHOE
JBUKEHHE, pEe30HaHC,
BOJIHOBOE JIBIKEHUE,
mubdysus, OpOyHOBCKOE
JIBIKCHUE, CTpOCHHUE
KUAKOCTEH U TBEPABIX Te,
U3MEHeHne oObema Ten Ipu
HarpeBaHuu  (OXJIAKICHUN),
TEIUIOBOE paBHOBecHe,
UCIapeHue, KOHJCHCALIUS,
IUTaBJICHWE, KPUCTAJUIA3ALN,

KHUIIEHUE, BJIAXKHOCTh BO3/yXa,
CBSI3b CpPEOHEH KUHETUYECKOU
SHEPTUU TEIUIOBOTO JIBHXKEHMS
MOJIEKYT ¢ aOCONIOTHOM
TEMIIEpaTypol,  TOBBILIECHUE
JaBJI€HUsI Ta3a TpU  €ro
HarpeBaHUU B 3aKPHITOM
cocyne, CBA3b MEXITY
rnapamMeTpamMu COCTOSIHMS Ta3a
B M30IIpoIieccax;
ANEKTPU3ALINS Ted,
B3alMOJICHCTBHE 3apsJIoB,
HarpeBaHUe TMPOBOAHUKA C
TOKOM, B3aHUMOJCHCTBHE
MarHuTOB, 3JEKTPOMAarHUTHas
AHIYKIWS, eWCTBHE
MarHUTHOTO oJIs Ha
MPOBOJHUK C  TOKOM |
JBIDKYIIUICS 3apsn,
AIIEKTPOMArHUTHBIC KOJeOaHus
U BOJHBI, MNPSIMOJUHEHHOE
pacnpocTpaHeHue CBETa,
OTpa)KEHHUE, MIPEJIOMJIEHUE,
uHTephepeHIys, TuppaKkIus 1

MoJIApU3al A CB€Ta,
JCTIEPCHS CBETA;
dorornexkTpuyeckuii  APdexT,
CBETOBOE JIaBJICHUE,

BO3HHUKHOBEHHE JIMHEHYATOTO

YCTHBIN ONPOC IO TEMAM:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3;6.1-6.2; 7.1-7.2

Pewmienue 3amau nmo temam: 1.2-
1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3; 6.1-6.2; 7.1-7.2

JlaGopaTopHbie
TeMam:

2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
52;7.2

paboTel 1O

Tect mo Temam:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3; 6.1-6.2; 7.1-7.2

Pemenne  mpodeccrnoHanbHO-
OPHEHTUPOBaHHBIX  3a1a4 110
temam. 1.2-1.3; 2.1-2.3; 3.1-3.5;
4.1-4.2;5.1-5.3;6.1-6.2; 7.1-7.2




dboToanekrpuueckuii 3QGeKT, | CnekTpa aromMa  BOJOpO7A,

CBETOBOE JaBJICHHE, | €CTECTBEHHAS u

BO3HUKHOBEHHE JIMHEWYATOTO | HCKYCCTBEHHAs

CIIEKTpa aToMa BOJIOPOJA, | PAIMOAKTUBHOCTE;

€CTEeCTBEHHAs u

HCKYCCTBCHHAS

pPaZl0aKTUBHOCTD;

OK 05

- chopmupoBaTh  yMEHUS | - MpaBWIbHO  (QOPMHUPYIOT | Y CTHBIN OMPOC MO TeMaM:
IPUMEHSITh IIOJIyYEHHBIE | YMEHUS npumensTs | 1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
3HaHWS Ui OOBSCHEHHWs | MOJIy4eHHbIe  3HaHums g | 5.1-5.3; 6.1-6.2; 7.1-7.2
YCIOBUU MPOTEKaHUs | OOBSICHEHHUS YCJIOBUI

bU3MYECKUX  SABIEHUW B | IPOTEKaHUS dbusnveckux | Pemenue 3amay mo temam: 1.2-
NpupoJe W s TPUHATUSA | ssBIeHWUH B mnpupome u ans | 1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
MPAaKTUYECKUX PEIICHWH B | IPUHATHS npaktuueckunx | 5.1-5.3; 6.1-6.2; 7.1-7.2
IIOBCEJHEBHOM KU3HHM JUIS | PEIIEHHWM B  IOBCEAHEBHOM

obOecrieueHrss 0€30MACHOCTH | KU3HU  JUIsi  oOecredeHus

npu 0OpaIieHuy ¢ OBITOBBIMH
npudopaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS
3I0POBbSI M COOJIOCHHSA
HOPM 9KOJIOTUIECKOTO
NOBE/ICHUSI B  OKpYXaromen
cpene; HOHUMAaHUE
HEOOXOIMMOCTH NPUMEHEHHS

JNOCTIDKEHUH — QU3UKH U
TEXHOJIOTUH s
palMOHAIIBHOTO
MPUPOJONOIB30BAHMS;

OK 06, OK 07

0e301acHOCTH NpU 00palleHuu
¢ OBITOBBIMH TpUOOpaMU U
TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEeHHs]  3/I0pOBbI U
cOOIIOICHUS HOpM
HKOJIOTMYECKOTO TIOBEJICHUSI B
OKpYKaroleun cpene;
MOHMMaHUEe  HEO00XOIUMOCTH
PUMEHEHHS JOCTIKEHUH
GU3MKM W TEXHOJIOTUH Ui
panroOHAIHLHOTO
PUPOJIONIOIB30BAHNUS;

JlaboparopHbie 1o

TEMaM.
2.1; 2.3; 3.1; 3.2; 3.5; 4.2; 5.1;
5.2;7.2

paboTsl

Tect mo Temam:
1.2-1.3; 2.1-2.3; 3.1-3.5; 4.1-4.2;
5.1-5.3: 6.1-6.2; 7.1-7.2

Pemennie  mpodeccroHalIbHO-
OpHMEHTUPOBAHHBIX  3a7ad  TI0
temam: 1.2-1.3; 2.1-2.3; 3.1-3.5;
4.1-4.2;5.1-5.3; 6.1-6.2; 7.1-7.2




