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COJIEP)KAHME

OBIIAS XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIUITJINHbI

CTPYKTYPA U COJAEPXKAHUE YYEEHOM JJUCLHUILIUHBI

. YCJIOBUS PEAJIM3AIIMN YUYEBHOM JJUCIHUATLIAHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

OBIIEOBPA3OBATEJIBHON TUCHUATIIMHBI
MPUWJIOKEHUE 1 OIEHOYHBIE MATEPHAJIBI
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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI YUEBHOW
JCTUTIIAHBI

1.1. MecTo IMCUMIUIMHBI B CTPYKTYpe oOpa3oBartesibHOil nporpammbl CIIO:
Oo6meoOpazoBaTenbHas aucnuiuiiHa «®du3ukay SABIAETCS YacThIO  00sS3aTeNbHOMN
npeaMeTHOM  o0nacTu  «ECTECTBEHHO-HAay4HbIX  JIUCLUUIUIMH» W H3y4daercsi B
o011e00pa3oBaTeibHOM  IIMKJIE Y4eOHOro IjlaHa OCHOBHOM  MpodecCuoHaIbHOU
o0pa3oBaresbHOM MporpaMMbl Ha 6a30BOM ypoBHE. JIUCHUITMHA UMEET MEKIPEIMETHbBIC
CBSI3U C JAMCIUIUIMHAMH 00I111€00pa30BaTEeIbHOTO M 00IIETPOPECCHOHATIBHOTO IUKJIOB, a
TaKK€  MEKIUCUUIUIMHAPHBIMU  KypcamMd UM MpodeCcCHOHANbHBIMU  MOAYJISIMU
npodeccuonansuoro mukia: OIl 03 Temnorexnuka, OIl 06 DnekrpoTexHUKa U
anektponuka, OIl 06 TexHnueckass MEXaHHKA.

TpynoémkocTs auctuIuinHbl «Du3nka» Ha 6a30BOM ypoBHe cocTaBisieT 114 dacos, u3
KOTOpBIX 22 dYaca BKJIIOYAET MpodeccHoHAIbHO-OPUEHTUPOBAHHOE COJIEpKaHue,
YCUWIMBAIOLEE MPOPECCHOHAIBHYIO COCTaBIMIONIYI0 10 crnenuaibHocTH 22.02.08
MeTtamtypruyeckoe nporu3BOACTBO (IO BUAAM MPOU3BOJICTBA).
[TpodeccrnonanbHO-OpUEHTUPOBAHHOE collepKaHUE  peanu3yercs IOCPEJCTBOM
BBINIOJIHEHUS JIaDOPAaTOPHBIX MW  MPAaKTUYECKUX padoOT, CBSI3aHHBIX C Oyaymien
npo(eCcCCUOHANBHON  AESATENBHOCThIO O00YyYalOlUXCs; TpPU  BBINOJHEHUU KEHCOBBIX
3aJlaHuH, CBSI3aHHBIX C aHAJTM30M MH(OpMAIMK O TPUMEHEHUH (PU3NUECKUX 3aKOHOB.

Oco6oe 3HaueHne JUCIUIUTMHA uMeeT npu hopmupoBanuu 1 pazsutuun OK 01, 02,
03,04, 05,07 uIIK 1.5, 2.1 mno cneruanbHocTH 22.02.08 MeTammyprudaeckoe
IPOM3BOCTBO (IO BUJaM IPOU3BOJACTBA).

OO0wmue u Ilnanupyembie pe3yabTaThl 00y4eHHs

npodeccuoHabHbIE Oo0mue! JucuunInHapHbIe?

KOMIIETEHIINH

OK

OK 01. Beioupats cnioco0b1 | B yactu TpynoBoro Bocnuranusi: | - [IP6 1. CdopmupoBanHOCTb

pelieHusi 3aaa4 -JIP 1 roToBHOCTH K Tpyny, IIPEICTaBICHUN 0 ponu

npogeccuHOHATbHOU OCO3HaHUE LIEHHOCTH MacTepCTBA, 1 MecTe QU3UKH U aCTPOHOMUHU B

AeATeJIbHOCTH TpyAoI00HeE; COBPEMEHHOI HAay4YHOH KapTHHE

NPUMEHHUTEIBHO K - JIP 2 TOTOBHOCTH K aKTHBHOM MHpa, O CHCTeMOOOpa3yromen

Pa3JIMYHBIM KOHTEKCTaM. JEATEIIBHOCTH TEXHOJIOTHYECKON U poau  GU3MKK B Pa3BUTUHU
COLIMAJIbHOW HANPaBJIEHHOCTH, €CTECTBEHHBIX HayK, TEXHUKHU
CMOCOOHOCTh MHUIIMMPOBATH, U COBPEMEHHBIX TEXHOJIOTHH, O
IJIAaHUPOBATh U CAMOCTOSITENILHO BKJIaJIe POCCHUICKHX
BBITIOJIHATH TAKYIO JIEATEIBHOCTD; U 3apyOeKHBIX YUYEHbIX-(U3UKOB
-JIP 3 unTepec K pazIuYHbIM B Ppa3BUTHE HAyKH; I[OHUMaHHE
cdepam npodeccuoHaNbHOM buznueckoit CYILIHOCTH
JeSITEIbHOCTH. Ha0JI0/1TaeMBIX SBJICHUIN
OByagenne yHHMBepCAJIbHBIMH MHUKpPOMHpa,  Makpomupa |
Y4eOHBbIMHU NO3HABATEIbHBIMH MeramMmpa; TOHHMaHHE pOJIH
AeHCTBUSIMHU: aCTPOHOMUU B  NPaKTHYECKOU
0) 0a3oBble JJOruvyecKue AeiicTBUA: | JICITEIbHOCTH qeJI0BEKa Hu
-MP 1 camocTosiTensHO JlalbHENIIEM Hay4HO-
(hopMynHUpOBaTh U AKTyaJIN3UPOBATh | TEXHUYECKOM Pa3BUTHUH, POJIU
npobiemMy, paccMaTpuBaTh €€ bu3uKu
BCECTOPOHHE; B (opMHpOBaHMHM Kpyrozopa H




- MP 2 ycranaBnuBartb
CYIIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHWUS ISl CPABHECHUS,
KJIaccupuKauu U 0000IICHUS;
- MP 3 onpenensarts uenu

ACATCIIBHOCTH, 3aaBaTh IapaMETpPhbL

1 KPUTCPUU UX NOCTHIKCHUA,

- MP 4 BbIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B paCCMaTPUBAEMBIX

SIBJICHUSIX;

- MP 5 BHOCHTB KOPPEKTHUBBI B
JEATEIIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJITATOB LIETISIM,
OIICHUBATh PUCKHU MOCJIECACTBUM
NeSATEIbHOCTH;

-MP 6 pa3BuBaTh KpeaTUBHOE
MBIIICHHUE MPU PEIICHUH
YKU3HEHHBIX TTPOOJIEM,

0) 0a30BbIe HCCIeA0BaTEIbCKHE
nefcTBUA:

- MP 7 BnaneTh HaBBIKAMH Y4€OHO-
HCCIIEIOBATEILCKOU U MPOSKTHOM
NeSTeTbHOCTH, HABBIKAMU PEIICHUS
1po0JieM; BBISBIATHh MPUIUHHO-
CJICICTBEHHBIC CBSI3U U
aKTyaJu3upOBaTh 3a/1a4y,
BBIJIBUTaTh TUIOTE3Y €€ PElICHHUs,
HaxOJIUTh APTYMEHTHI JJIs
JI0Ka3aTeJIbCTBA CBOUX

YTBEPKJICHHM, 3a1aBaTh IapaMETPhI

U KPUTEPUU PEILCHNUS;
-MP 8 ananu3upoBaTh MOITy4EHHbIE

BXOJC pCHICHUS 3a/la4r PE3YJIbTATHI,

KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTB, IPOTHO3UPOBAThH
M3MEHEHHUS B HOBBIX YCIIOBHSIX;
-MP 9 ymeTrs nepeHoCUTh 3HaHUS B
MO3HABATENbHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- MP 10 ymerts uHTErpHpOBaTH
3HAHUA U3 Pa3HbIX IPEIMETHBIX
o0jacTen;

-MP 11 BeIIBUTATL HOBBIE HJIEH,
npeaaaraTb OpurMHajJbHbIE
MOJIXO/bI U PELICHUS; CIOCOOHOCTh
WX IPUMEHEHHS Ha MTPaKTHKE.

(bYyHKIHOHATBHOM
YernoBeKa TUISE
MPAKTUYECKHX 3a71a4;

-IIP6 2.  CdopmHupOBaHHOCTH
YMEHUH pacrio3HaBarb
buzuveckue siBiaeHus (IMPOIecChl)
U OOBACHATP HMX Ha OCHOBE

IPaMOTHOCTH
peleHus

W3Y4YECHHBIX 3aKOHOB:
paBHOMEPHOE u
PaBHOYCKOPEHHOE

IIPSAMOJIMHENHOE JIBHKECHUE,
cBOOOJIHOE WEN(S:1(S Tell,
JBWJKEHHE  II0  OKPYXHOCTH,

WHEPIHS, B3aUMOJICHCTBUE TeE,
KoJie0aTeIbHOe JIBHDKEHUE,
PC30HAHC, BOJHOBOC JBHKCHHE,
T dysus, OpoyHOBCKOE
JIBUKCHHE, CTPOCHHUE JKHUIKOCTCH
u TBCPABIX TECII, N3MCHCHUEC
oO0beMa Tel TMpU HArpeBaHHH

(oxJyaxeHun), TEIJIOBOE
paBHOBECHE, UCIIapeHue,
KOH/ICHCAIIHS, IUIaBJICHHUE,
KPHCTaJUTN3AIHS, KUTICHUE,
BJIaXXHOCTbH BO3yXxa, CBA3b

CpPEIHEW KHMHETUYECKOM JSHEpruu
TEIUIOBOTO JIBUJKEHUS MOJIEKYJI C
abCoNOTHOM TEMIIEpaTypoH,
MOBBILICHUE JABJIECHUS Tra3a IpH
€ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEXIY
napaMeTpamMHM COCTOSIHUSI ra3a B
U30IPOLIECCAX; INEKTPU3ALMS

TeJI, B3aUMOJICHCTBHE 3apAJIOB,
HarpeBaHue IIPOBOJIHUKA C
TOKOM, B3alMOJICHICTBHE
Mar"HuToB, 3JIEKTPOMArHUTHAs

WHIYKIUSA, I€MCTBUE MAarHUTHOTO
[OJIsl HAa NPOBOJHHUK C TOKOM U
JIBUOKYILMICS 3aps,
ANIIEKTPOMArHUTHBIE KOJEOaHUS U

BOJIHBI, MIPSMOJIMHENHOE
pacrpocTpaHeHue CBETA,
OTpakeHHE, IIPEJIOMIIEHUE,

uHTepdepeHus, TUPpaKIus Hu
MOJIAPU3AIUsl CBETa, JIUCIICPCHS
CBETA; (hoTOINeKTpUYECKUI
a¢ddexT, cBETOBOE aBIICHHUE,
BO3HUKHOBEHHUE JUHEHYaTOrO
CIIeKTpa aToma BOJIOpO/Ia,
€CTeCTBEHHass M WCKYCCTBEHHas
PaJIMOaKTUBHOCTb,
-ITP6 3.
OCHOBOIIOJIATAIOIIIMMHU

Bianenue




¢U3NUEeCKUMU  TOHATHAMU |
BEIMYMHAMU,
XapaKTepU3yIOIUMHI (pU3nyecKue

MPOIIECCHI (CBsI3aHHBIMH c
MEXaHHYECKUM JIBUKCHUEM,
B3aMMOJICHCTBUEM Te,
MEXaHMYECKUMH KOJICOAHUSIMH U
BOJIHAMMY; aTOMHO-
MOJICKYJISIPHBIM CTpOEHUEM
BEIIECTBA, TEIJIOBBIMU
MPOLIECCaMH; JJICKTPUUECKUM H
MarHuTHBIM MOJISIMH,
AMEKTPUIECKUM TOKOM,
AIIEKTPOMArHUTHBIMU

KOJIeOaHHMSIMHU u BOJIHAMMY;
ONTHYECKUMU SIBJICHUSIMHU
KBAaHTOBBIMH SIBJICHUSIMH,
CTPOCHHEM aroMa M aTOMHOTO
saapa, PaIMOAaKTUBHOCTHIO);

BIIQJICHUEC OCHOBOIIOJIAraIOIIMMU
ACTPOHOMUYECKUMH TTOHSITHSIMU,
MMO3BOJISIOINMU
XapakTepHU30BaATh MIPOIIECCHI,
MPOUCXOSIIME Ha 3Be3Jax, B
3BE3/IHBIX cHUcTeMax, B
MEKTaJaKTHYECKOU cpene;
JIBIDKCHUE HeOeCHBIX Tell,
SBOJIIOIIMIO 3B€3]1 M BeenmenHom;
-ITP6 4. Biagenue
3aKOHOMEPHOCTSIMH,  3aKOHAMU
U TEOpUsIMU (3aKOH BCEMHUPHOTO
tarorenusa, I, II u III 3akoHBI
HeroToHa, 3aKkOoH coxpaHEHUs
MEXaHHUYECKOM DHEpPruu, 3aKOH
COXpaHEHHUs UMITYJbCa, MPUHIHUII
CYNEpIO3UIUN  CWJI, TPUHIUII
PaBHOIIPAaBHOCTH HMHEPLHUAIBHBIX
CHCTEM OTCYETa; MOJEKYJISIPHO-
KUHETUYECKYIO0 TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbI€  3aKOHBI,
MEPBbIl 3aKOH TEPMOJUHAMMKY;
3aKOH COXpaHECHUS
JJEKTPUYECKOTO 3apsala, 3aKOH
Kynona, 3akon Oma aiisi ygacTka
nenu, 3akoH Owma i TMOJHOH
AJEKTPUYECKOM  1IeMH,  3aKOH
Jxoyns - Jlena, 3aKOH
AJIEKTPOMArHUTHOW  WHJIYKIIHH,
3aKOH  COXpaHEHUsl  JSHEPIuH,

3aKOH MPSIMOJIMHEWHOTO
pacIpoCTpaHEHUs CBETAa, 3aKOH
OTpaKEHUS CBETa, 3aKOH

MMPECIOMJIICHUA CB€Ta, 3aKOH
COXPAaHCHUMA OHCPI'HH, 3aKOH




COXpaHEHHMs HUMIYJbCa, 3aKOH
COXpaHEHHS JIIEKTPUIECKOTO
3apsiia,  3aKOH — COXpPaHEHHS
MacCOBOTO  4YHCJIa, IOCTYJIAThI
bopa, 3akOH paAMOAaKTUBHOIO
pacnana); YBEpPEHHOE
UCTOJB30BAaHUE  3aKOHOB M
3aKOHOMEPHOCTEH TIpH aHaIu3e
buznIeckux SIBJICHUI u
IPOLIECCOB;

-IIP6 6. Bnamenne OCHOBHBIMHU
METOJIaMH HAy4YHOTO TO3HaHHS,
UCTIONB3YyeMbIMH B (pusHKe:
IPOBOANUTH NPSMBIC U KOCBEHHBIC
U3MEpEHUS du3nueckux
BEJINYMH, BHIOUPAst ONTHMAIIBHBIN
Croco0 M3MEpEHHUsT U HCIOIb3Ys
U3BECTHBIE  METOABI  OIIGHKHU

IIOTPELIHOCTEN U3MEPEHHUH,
POBOANTH UCCIIEeIOBAaHHE
3aBHCUMOCTEN ¢buzngeckux
BEJINYNH

C  HCIOJB30BAaHHEM  MPSIMBIX
U3MEpPEHHH, OOBSACHATH
MIOJTyYCHHBIE pe3yIbTaTHI,

UCTIONB3Ysl (DU3UYECKUE TEOpHH,
3aKOHBI M TIOHATHUS, W JeNaTh
BBIBOJIbI, COOJIOJATh TpaBHIIa
6e301macHOro Tpyaa
IIpU NIPOBEJICHNUHU UCCIIEJOBAaHUM B
pamMKax y4eOHOro JKCIepUMEHTa
u y4eOHO-HCCIIEI0BATEIbCKOM
JIESATEIIBHOCTH € MCIIOJIb30BaHUEM
U (POBBIX U3MEPHUTEIHHBIX
YCTPOHCTB U J1aOOpaTOPHOTO
000py10BaHMUS;
c(OpMHPOBAHHOCTD
MpEeCTaBICHUI

0 METOJax MOJY4YEeHHs] Hay4HBIX
ACTPOHOMUYECKUX 3HAHUI;

-IIP6 7. ChopMupoBaHHOCTD
YMEHHMsSl ~ pelliaTb  pacyeTHbIE
3aJaud  C  SIBHO  3aJIaHHOM
¢buznueckoit MOJIEIIBIO,
UCTONB3Yysd (U3UUYECKHUE 3aKOHBI
Y TIPUHIUIBL, HA OCHOBE aHAN3a
YCIIOBUSL ~ 3aJa4ydl  BBIOWpAThH
¢bu3NYECKyl0 MOJIeNb, BBIACIATH
buznueckue BEJTMYMHBI u
bopmyIbl, HEOOXOIUMBIE IS €€
pellieHus, TPOBOAUTh PacUeThl U
OILICHUBATh pealbHOCTh
IIOJIy4E€HHOTO 3HAYEHUS
bu3nyecKoil BEIMYMHBI; peliaTh




KaueCTBEHHbIE 3a/1auu,
BbICTpauBas JIOTUYECKU
HEMPOTHUBOPEUUBYIO LIETIOYKY
paccyIeHHl C Omopod Ha
M3y4YEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH H (1)I/I3I/I‘IGCKI/IC
SABJICHUSA

OK 02. Ucnoab30BaTh
COBpPEMEHHBbIE CpeCcTBa
MOMCKA, AHAJIN3A H
HHTEePIPeTANNH
uHopManuu u
HH(OpPMAIIUOHHBIE
TEXHOJIOTUH IS
BbIINIOJIHCHUS 32124
npogeccuoHaIbHOM
AesITeIbHOCTH

B o01acTH HEHHOCTH HAYYHOT'O
MO3HAHHUA:

-JIP 4 copmupoBaHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha IUAJIOTE KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYIHTYPHOM
MHUPE;

-JIP 5 coBepIiieHCTBOBaHUE
SI3BIKOBOM Y UMTATEIHLCKOM
KYJBTYpPBI KaK CpPeJICTBa
B3aUMOJCICTBUSA MEKY JIFOJIBMH U
MO3HAHMS MUDA;

-JIP 6 oco3HaHue NEHHOCTH HAYYHOU
JIeITeIIbHOCTH, TOTOBHOCTh
OCYLLIECTBJISATh MPOEKTHYIO U
HCCIIEA0BATEIIbCKYIO JACSTEIbHOCTh
WHJIMBHUIyalbHO U B TPYIINAX;
OBJjajieHHe YHUBEPCAIbHBIMU
y4eOHBIMHU MO3HABATEIbHBIMHU
JeHCTBUSIMM:

a) padora ¢ uHpopmanueii:

- MP 12 BnaneTh HaBBLIKAMHU
MoJTy4eHus HHGOpMaIUU U3
HWCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIbHO OCYLIECTBIIATh
IOMCK, aHAJIN3, CHCTEMATH3allHI0 U
HMHTEpIpEeTANI0 HHPOpMAIIH
pa3IUYHBIX BUJIOB U (hOpM
MIpEACTaBICHUS;

-MP 13 co3gaBarh TEKCTEI B
pas3nuYHbIX (hopMax ¢ y4€Tom
HazHaYeHUs HHPOpPMAINH U
LIE€JIEBOW ayIUTOPUH, BBIOMpast
ONTUMATBEHYIO opMy
MIPEACTABICHUS U BU3YyaJTU3AIIHH;
-MP 14 onieHuBaTh JOCTOBEPHOCT,
JIETUTUMHOCTH HHPOpMAIINH, €€
COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO- ATHYECKUM HOpMaM;
-MP 15 ucnonb3oBath cpeacTa
MH(OPMALIMOHHBIX U
KOMMYHHUKATUBHBIX TEXHOJIOTHI B
pelieHuy KOTHUTUBHBIX ,

-IIP6 5. YMeHue y4HUTHIBAThH
IPaHULIBI NpUMEHEHHS
U3yYCHHBIX bu3ruecKux

MO,Z[CJ'ICfI: Mar€puajibHas TOYKa,
HHCpLMUAJIbHasA CHUCTCMaA OTCUCTA,

UJCAIbHBIN ras; MOJIENH
CTPOEHHUS Ta30B, XKHUIKOCTEH U
TBEPABIX TEN, TOYEYHBIN
JJNIEKTPUYECKUN 3apsif, snepHas
MOJEIb  aToMa, HYKJIOHHAs
MOJEJIb aTOMHOTO anpa

IpU pelIeHnd GU3NUECKUX 3a/]1a4;
-I1P6 9. ChpopmMupoBaHHOCTH
COOCTBEHHOM MMO3UIMU IO
OTHOULIEHMIO K (PU3NYECKOM
uHpopMaLuy, oJIy4aeMoi 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIMOJIb30BaTh LIU(POBbIE
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYPHUPOBaHUS,
MHTEpIIpETalMK U IPEJICTaBICHUS
y4eOHOI U HayYHO-TIOIYJISIpHON
nH(pOpMaLUU; Pa3BUTHE YMEHUI
KPUTHYECKOIO aHAJIN3a
noJjryyaeMoi nadopmanuu

8




KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 32149 C
coOuroIeHHi TpeOOBaHMA
APrOHOMHUKH, TEXHUKU
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPAaBOBBIX U
TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;
-MP 16 BnageTh HaBbIKAMU
pacro3HaBaHusI U 3aIIUTHI
uHpopmanuu, HHopMaIen
0€30MaCHOCTH JIMYHOCTH.

OK 03. [InanupoBathb n
peaiu3oBbIBATh
co0CTBEHHOE
npodeccuoHaIbHOE U
JIMYHOCTHOE pa3BHUTHE,
NpeanpPUHIMATENbCKYI0
JesiTeJIbHOCTD, B
npodeccuoHaJIbHOM chepe,
HCII0JIb30BAHME 3HAHMA 110
¢uHAHCOBOI I'PAMOTHOCTH
B PA3JINYHbIX )KU3HEHHBIX
CUTYyaUMAX

B o6sacTn 1yxoBHO-
HPABCTBEHHOT'0 BOCIIUTAHUSA:
-JIP 7 copmupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS,
STHUYECKOTO IOBEICHUS;

-JIP 8 criocoOHOCTH OLIEHUBATh
CUTYAIIUIO U TPUHUMATh
OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;
-JIP 9 oco3HaHue JUYHOrO BKJIAJa B
MIOCTPOCHHE YCTOHYHBOTO
Oymy1ero;

-JIP 10 oTBeTCTBEHHOE OTHOIIIEHHUE K
CBOHMM POJUTENSIM U (WJIN) APYyTUM
YjIeHaM CEMBH CO3JIaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO IMPUHSITHS
IIEHHOCTEH CEMEHO KU3HU B
COOTBETCTBHUH C TPATULUSIMHU
HaponoB Poccum.

OBJajieHHe YHUBEPCAJIbHBIMU
peryJATUBHBIMHU JeHCTBUSIMU:
a) caMOOpraHM3aNus:

-MP 17 caMoCTOSTEITHHO
OCYLLIECTBJISATH TO3HABATEIbHYIO
NEeSTETbHOCTb, BBISIBIISITH TIPOOJIEMBI,
CTaBUTH U (POPMYITHPOBATH
COOCTBEHHLIC 3aa4H B
00pa3oBaTeNbHOM 1eATETbHOCTH U
YKU3HEHHBIX CUTYaIHIX;

- MP 18 camocTosiTeIHO
COCTABJISITh TUTAH PEIICHUS
MPOOJIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTEHN;

- MP 19 naBathb OLIEHKY HOBBIM
CUTYaIUsIM;

-MP 20 cnocoOcTBOBaTHL
(hOpMUPOBAHUIO U TIPOSIBICHUIO
ITUPOKOU IPYIAUIIMH B Pa3HBIX
00J1aCcTSIX 3HAHUI, IOCTOSIHHO

-ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOMW MO3UIMH TI0
OTHOILEHHIO K (pU3HUECKOn
uH(pOpMAIHH, TOTy4aeMOH U3
Pa3HBIX HCTOYHUKOB, YMCHHIA
UCIIOJIb30BaTh U(PPOBHIE
TEXHOJIOTUH TSI TIOUCKA,
CTPYKTYpHPOBaHUS,
MHTEPIPETANN U MIPEICTABICHHS
y4eOHON 1 Hay4YHO-NIOMYJIIPHOM
nHpOpPMAILIUY; Pa3BUTHE YMEHHIA
KPUTHUYECKOTO aHAIIN3a
HOJTy4aeMoi HHpOpMaIn
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MOBBIIIATH CBOM 00pa30BaTeIbHbIN U
KYJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIb:

- MP 21 ucnonbs30BaTh NPUEMBI
pedaeKcuu s OLIEHKH CUTYAaIlHH,
BBIOOpA BEPHOTO PEIICHUS:

- MP 22 ymeTb o1leHUBaTh PUCKU U
CBOEBPEMEHHO NMPUHUMATh PEIICHUS
10 UX CHW)KEHUIO;

B) SMOIHMOHAJIbHBIH HHTEJJIEKT,
Npeanoararmmii
c¢opMHPOBAHHOCTD:

- MP 23 BHyTpeHHel MOTUBaLUH,
BKJTIOUAIOIIEH CTPEMIICHHUIO K
JOCTUKEHUIO 1IEJIU U YCIIEXY,
ONTUMMU3M, UHUIIUATUBHOCTb,
YMEHME JeICTBOBATDH, UCXOAS U3
CBOHX BO3MOKHOCTEH;

- MP 24 smmatuu, BKIIOYarONeh
CIOCOOHOCTH TOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN
KOMMYHHKAIIUU, CTIOCOOHOCTH K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

- MP 25 comuainbHBIX HaBBIKOB,
BKJTIOYAIOIIUX CIOCOOHOCTh
BBICTPanBaTh OTHOIICHUS C APYTUMU
JFO/IbMU, 3200 TUTHCS, TPOSIBIIATD
WHTEPEC U pa3peniatb KOHMIUKTHL.

OK 04. DpdexTnBHO
B3aUMO/IelCTBOBATH U
padoTaTh B KOJLUIEKTHBE U
KOMaHjie.

-JIP 11 roTOBHOCTB U CIIOCOOHOCTH K
00pa30BaHMIO U CAMOPA3BUTHIO,
CaMOCTOATENbHOCTU U
CaMOOIIPEIEIICHUIO;

-JIP 12 oBnameHne HaBBIKAMU
y4eOHO-UCCIIEeI0BATEIbCKOM,
IIPOEKTHON U COLMATIbHOU
NeSTeTbHOCTH;

OBJaieHHe YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
JefCTBHSIMU:

a) COBMeCTHAasl 1esITeJIbHOCTh:

- MP 26 noHumaTh 1 UCHIOJI30BaTh
MpEeuMyIIecTBa KOMaHIHOU U
WHJIMBUIYATHHOU paOOTHI-
MIPUHUMATD 1I€JT COBMECTHOM
NeSTeTLHOCTH, OPTAaHU30BBIBATH U
KOOPAMHUPOBATH EUCTBHUS 110 €€
JTOCTHKEHHIO: COCTABIISITh TUIAH
JEUCTBUMN, pacIIpelessaTh POJIU C
y4ETOM MHEHHUH YYaCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOM
paboTHI;

- MP 27 xoopauHupoBaTh U
BBITIOJTHSTH pa0OTY B YCIOBHSIX

- [IP6 10. OBnageHue yMeHUsIMHU
paboTaTh B rpyIre

C BBITIOJIHEHUEM PA3IUYHBIX
COLIMATIBHBIX POJIEH, TUIAHUPOBATh
paboTy Ipynibl, palliOHATHEHO
pacnpenensirthb AesITeIbHOCTD B
HECTaH/IapPTHBIX CUTYAIIHIX,
a/IeKBaTHO OLICHUBATh BKJIA]
KaXKJIOTO U3 YYaCTHUKOB TPYIIIBI
B PEIICHUE PaCCMATPUBAEMON
poOIeMbI
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peanbHOT0, BUPTYAIBLHOIO U
KOMOWHHMPOBAHHOTO
B3aHMOJCHCTBUS;

-MP 28 ocyiiecTBasITh MO3UTUBHOE
CTpaTErnyecKoe MOBEJCHUE B
Pa3IUYHbBIX CUTYALUAX, IPOSIBIISTh
TBOPYECTBO U BOOOpakeHUE, OBITH
MHUIUATUBHBIM.

Ogiagenne yHHBepCAJIbHBIMH
PeryisiTUBHbIMM 1€ CTBUSIMU:

r) IpUHATHE ce0sl U APYrux
JIOen:

- MP 29 npunuMaths MOTUBBI U
apryMeHThI IpYTUX JIOJeH npu
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;
- MP 30 npu3HaBath CBOE IpaBo U
MPaBO JIPYTHX JIFOJEH Ha OMIMOKH,
pa3BHUBaTh CIIOCOOHOCTH TOHUMATH
MHUD € [TO3ULUU IPYTOro YEJIOBEKA.

OK 05. OcymiecTBasiTh
YCTHYIO M IUCbMEHHYI0
KOMMYHUKAIIUIO HA
rocy1apcTBEHHOM fI3bIKe
Poccuiickoii ®enepauuu ¢
Y4eTOM 0COOeHHOCTEeH
COLMATIBHOIO H
KYJIbTYPHOI'0 KOHTEKCTa

B o6J1acTH 3cTeTHYECKOT0
BOCIHUTAHNSA:

-JIP 13 screTndeckoe OTHOIIEHUE K
MHUPY, BKJITIOUYAsi SCTETUKY HAYYHOT'O
TBOPYECTBA, IPUCYIIETO
¢bu3nveckoil Hayke;

-JIP 14 cnocoOHOCTh BOCTIPHHUMATh
pa3iuyHbIe BUBI HCKYCCTBA,
TpaJMIIUU ¥ TBOPYECTBO CBOECTO U
JIPYTUX HAPOJOB, ONIYIIATh
SMOIIMOHAILHOE BO3ICHCTBHUE

HCKYCCTBA;
-JIP 15 yOeXJIeHHOCTb B
3HAYUMOCTH IS JIMYHOCTH |
oOmrecTBa OTEYECTBEHHOTO u

MHUPOBOTO HCKYCCTBa, ASTHUYECKUX
KyJbTYPHBIX TPaIUINi 1 HAPOJIHOTO
TBOPYECTBA;

-JIP 16 TOTOBHOCTB K
CaMOBBIPKEHUIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHUE TIPOSBISTh
KadecTBa TBOPUYECKOM JIMUHOCTH;
OBjajeHHe YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU
JeldCTBUAMU: 2) O0IIEHHE:

- MP 31 ocymecTBisaTh
KOMMYHHKAITUU BO BCeX cdepax
KU3HU;

-MP 32 pacno3naBatb
HeBepOanbHBIE CPENICTBA OOIICHMS,
MMOHUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, PACIMO3HABAThH MPEANOCHIIKN
KOH(MDJIMKTHBIX CUTYAIlUH M CMATYATh

- I1P6 1. CpopmupoBaHHOCTH
IIPEACTABJICHUM O POJIN

U MecTe (PU3UKU U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa, 0 CUCTEMOOOpa3yroLIei
poiu GU3MKH B pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH

Y COBPEMEHHBIX TEXHOJIOTUH, O
BKJIa/I€ POCCUHCKUX

1 3apyOeXKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH; [IOHUMaHNE
(bu3NYECKOM CyIIHOCTH
Ha0JI01aeMBIX SIBICHHH
MHUKpPOMHpPA, MAKPOMUPA U
MeraMmpa; IOHUMaHue POJIH
aCTPOHOMUU B ITPAKTHYECKOU
JIESTEIIBHOCTH YEJIOBEKA U
JaJIbHENIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, POJIH
¢bu3uku

B (DOPMHUPOBAHUHU KPYTro30pa U
(YHKIMOHAJIBHON IPaMOTHOCTH
YesoBeKa JJIsl PeleHus
IIPAKTUYECKUX 3a7a4
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KOH(JIUKTBI,

- MP 33 pa3BepHyTO U JJOTUYHO
M3JIaraTh CBOI0 TOYKY 3PEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB.
OK 07. ConeiicTBOBaTh B o0s1acTH 3K0JI0rHY€CKOr0 - [TP6 8. ChopMupoBaHHOCTH
COXPaHEeHHMI0 OKPY:KaOIIell | BoCHMTAHUS: YMEHUS PUMEHSTD MMOJTyUYEHHbIE
cpeabl, - JIP 17 C(bOpMI/IpOBaHHOCTB 3HAHUA 0151 00BsCHEHUS YCJIOBI/Iﬁ
pecypcochepexeHn1o, 9KOJIOTUYECKON KyJIBTYpbI, | IPOTEKaHUs PU3HUECKUX

NMPUMEHATH 3HAHUSA 00
H3MEeHEHUM KJINMAaTa,
MPUHIIHIIBI OepeKIMBOro
NMPOM3BO/ICTBA,

3¢ dexTUBHO 1€iicCTBOBATH
B Upe3BbIYAHHBIX
CUTyaUHAX.

IIOHMMAaHHUC BJIIHMAHUA COLHMAJIBHO-
9KOHOMHYECCKHNX IMpoueccCcoB Ha

COCTOSIHUE IIPUPOIHOMN U
COLIMAJILHOW  Cpelbl, OCO3HaHHE
J100aIbHOTO xapakTepa

IKOJIOTUYECKHX MPOOIIeEM;

- JIP 18 IJIAaHUPOBAHUE U
OCYIIIECTBJICHUE NeUCTBUH B
OKpYyXKarolllell cpeae Ha OCHOBE
3HAHUS nenen YCTOWYHBOTO
pa3BUTHS YEIOBEYECTBA;

AKTUBHOE  HENpHUATHE JCHCTBUH,
MPUHOCSAIIMX Bpel  OKpyXarolen
cpere;

- JIP 19 yMeHHE NIpPOTrHO3UPOBATh
HEOJIaronpusTHbIE  DKOJIOTHYECKUE
MOCJIECTBHUSI MpEeANPUHUMACMBIX
JIEVCTBUH, MPENOTBPAILIATh UX;

- JIP 20 pacHIMpeHue OIbITa
eATeIIbHOCTH DKOJIOTHUECKOH
HaMpaBJIECHHOCTU HAa OCHOBE 3HAHUM
1o gusuke.

SIBJICHUW B IPUPO/IE

U JUUISL IPUHSTUS TPAKTHISCKUX
peleHuit

B MTIOBCETHCBHOM JKU3HU IS
obecrnieueHus 0€30MacHOCTH MpHU
oOpartieHnuu ¢ OBITOBEIMU
npuOopaMu U TEXHUUECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBBS U COONIOICHUS HOPM
9KOJIOTHYECKOTO TIOBEICHUS B
OKpYXaroIliei cpeie; MOHUMaHNe
HE00X0JMMOCTH IPUMEHEHUS
JTOCTHKEHUH PU3UKU U
TEXHOJIOTHI

JUTSL pAllMOHATILHOTO
MIPUPOIONIONB30BAHUS

IIK 1.5. O6ecnneunBathb u
KOHTPOJINPOBATH
co0.1101eHe PA0OTHUKAMU
TpeOOBaHUI OXPaHbI TPyAA,
NOKAPHOIA,
NPOMBILIVIEHHOM U
IKOJOTHYECKOM
0e3omacHOCTH.

IIK 2.1. BbInoHATH
pac4yéTnl NapamMeTpoB
TeXHOJIOTH4eCKOro
npouecca, padorsl
o0opyaoBaHus,
XaPAKTePUCTHK HCXOIHOIO0
ChIPbSl M NPOAYKIUH NPHU
NPOU3BOJCTBE YEPHBIX
MeTaJLJIOB.
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2. CTPYKTYPA U COJEPKAHUE OBLIEOBPA3OBATEJBLHOM
TUCHUILITAHBI

2.1. O0bem yueOHOM JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bupa yueoHoii padboThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 124
B T.4.
OcHoBHOE coepxaHue
114
BT. 4.
TEOpeTUIEeCKOe 00yICHUE 68
na0opaTOpHBIE U TPAKTUIECKUE 3aHATHS 34
IIpodecconaibHO OPHEHTHPOBAHHOE CO/IePKAHME (COdep:KaHue 2
NMPUKJIAJTHOT0 MOYJIA)
BT. 4.
TEOopeTHYecKoe 00yUYeHnE 6
na0opaTOpHBIE U TPAKTUYECKUE 3aHATHS 6
NuauBuayanbHBINA TPOEKT (Ia/HET) 10
IIpomexyrouynas arrectanus (AuddepeHunpoBaHHbIi 3249€T)
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2.2. TemaTH4ecKHil IVIaH U COAEPKAHME Y4eOHOM TN CUUIIHHBI

: 5
S g
g 5
g Coaep:xanue yuedHOTro MaTepuaJia (0CHOBHOE H Obnem g
° npogeccuoHaIbHO0OpHEeHTUPOBAHHOE), 1a00PATOPHBIE H )
= NpaKTHYeCKUe 3aHATUS, IPUKJIATHON MOAYJIb( IPH HAJITUYMH) Hacos E
:
: :
§
=
1 2 3 4
OcHOBHOE copep:KaHHe
Paznen 1. 2
dusuka u
MeTOAbI
HAYYHOI'0
MO3HAHUSA
Tema 1.1 Conep:kanne yueOHOro MaTepraa 2 OK 03
Beenenue. ®usuka - Hayka o mnpuponxe. Hayuneie wmeronasl OK 05
[I03HaHUs OKpyXKarolero mupa. Posib akcnepumMenra u
TEOPHH B MPOIIECCE TTO3HAHUS MPUPOIBI. DKCIIEPUMEHT
B (pusuke. MoaenupoBanne (PU3NYECKHUX SBICHUA H
npoueccoB. Hayunsie runoressl. Ousnueckue 3aKOHbI
U Teopuu. ['paHUIBI TPUMEHUMOCTH (U3HUYECKUX
3akOHOB. IIpuHumn coorsBercTBus. Pone um  mecto
¢u3uk B (OPMUPOBAHUU COBPEMEHHOW Hay4yHOMU
KapTUHBl MHpA, B NPAKTUYECKOU JEATEIBHOCTH
JO/IEH.
Kombunuposannoe zansmue.
Paznean 2. 18
MexaHuka
Tema 2.1 Cozepxanue yueOHOro Marepuana 4 OK 01
KunemaTuka Mexanunuaeckoe JIBHKCHUEC. OTHOCHUTEILHOCTD OK 02
MEXAaHUYECKOTO JIBUXKCHUS. Cucrema OTCUEeTA. OK 04
Tpaekropust. Ilepememienue, ckopocTh (cpenHss OK 05
CKOpPOCTb, MTIHOBEHHas CKOpPOCTb) M YCKOpPEHHE OK 07
MaTepUaIbHON TOYKH, UX MPOEKIMH HA OCH CUCTEMBI IIK 1.5
koopauHat. CloXKEeHUE NEepPEeMEIICHU U CII0XKEHHE TIK 2.1
cKopocteil. PaBHOMEpHOE M paBHOYCKOPEHHOE
npsiMoJiMHeHoe nBwkeHue. ['paduxu 3aBucUMoOCTH
KOOpAWHAT,  CKOPOCTH,  YCKOpEHUs, NOyTHU U
[EPEMEILIECHUSI MaTEepUAIIBHOM TOYKH OT BPEMEHH.
CBobOomHoe  majmeHue.  YCKOpeHHE  CBOOOIHOTO
nafgeHus. KpuBonuHeiiHoe ABueHue. JIBHkeHHe
MaTEepUAIbHON TOYKH IO OKPYKHOCTH C IOCTOSIHHOM
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10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHENHAA
ckopocth.  Ilepuon m  wacrora  obOparueHus.
IlenTpocTpemurensHOe  yCKOpeHHEe.  TexHudeckue
YCTPOMCTBA U MIPAKTUYECKOE IPUMEHEHHUE: CIIUAOMETD,
JBUKECHHUE CHAPSI0B, LICIIHBIE U PEMEHHBIE TIEPEIayu.
Kombunuposannoe sansamue.

Jlabopamopnvie 3anamus
JlabopaTtopHnas padora Nel. OnpeneneHue yCKOpeHHst
Tesa MPU HEPAaBHOMEPHOM JIBHYKEHHUH.

Tema 2.2
JluHamMuKa

Conepxanue yueOHOrO MaTepuaa:

[Ipuniun otHocuTenbHocTU ['anmunes. IlepBwiii 3akoH
Herorona. Muepuuanbuble cucrteMsl orcyera. Macca
tena. Cuna. Ilpunuun cynepnosunuu cwi. Btopoi
3akoH HploToHa i  MarepuasbHOM  TOYKH B
uHeprmanbHoi cucteme orcueta (MCO). Tpetuit 3akoH
HproToHa U141  MarepualbHbIX  TOYEK.  3aKOH
BceMHpHOro tsiroreHus. Cuna Tsxectd. IlepBas
KocMHuecKasi ckopoctb. Cuia ynpyroctu. 3akoH ['yka.
Bec tena. Tpenne. Buapl TpeHust (IIOKOS, CKOJIbKEHUS,
kaueHus1). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIb)KEHUsT W cuia TpeHus mokos. Koadduiment
TpeHus. Cuia CONMpPOTUBICHUS MPU JABMKCHUHU Tela B
JKuakocty M rase. IlocrynarensHoe U BpanjaTenbHOE
JBUKEHHE aOCOIIOTHO TBEPAOro Tejla. MOMEHT CHIIbI
OTHOCUTENIbHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
paBHoBecusi TBepaoro Ttena B HMCO. Texnudeckue
YCTpOHCTBa u MIPaKTUYECKOE MIPUMEHEHHUE:
MOAMIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Kombunuposannoe sanamue.

Jlabopamopnvie 3ausmus
JlaGopaTopnast pa6ora Ne2. HccnenoBaHue IBHKEHHS

Teda oA ASMCTBHUEM CHIIBI TSKECTU U YHOpyrocTtu.

Tema 2.3
3aKkoHBI
COXpaHeHHs B
MeXaHHKe

Coneprkanue ydeOHOro MaTepuarna;

Mexannyeckass pabota M MOIIHOCTh. KuHeTHdeckas
sHeprus. [loTeHmanpHas sHeprus. 3aKOH COXpaHEHUs
MEXaHUYECKOM sHepruu. PaboTa CUIIBI TSKECTH U CHIIBI
yrnpyrocti.  [IpuMeHeHne  3aKOHOB  COXPaHEHHS.
Hcnonp30BaHre 3aKOHOB MEXAaHUKH U OOBSICHEHHS
JIBIKEHUSI HEOSCHBIX TEJ U VISl Pa3BUTHSI KOCMHYECKUX
WCCIIEIOBAHUM, IPaHULIbI IPUMEHUMOCTH KIIACCUYECKOMN
MexaHuku. Mmmnynsc MaTepuanbHOW TOYKHM (Terna),
CHCTEMBl MaTEpHaJbHbIX TO4YeK. MMmynbc cuibl U
W3MEHEHUE HWMITyJbCa Tela. 3aKOH COXpaHEHUs
umnynsca B HMCO. PeaktuBHOe nBmxkeHue. Pabota
cunbl.  MomHocTh cwibl. KuHeTHueckass »Heprus
MaTepuaibHOW TOo4ku. Teopema 00 H3MEHEHHH
KMHETH4eCKOW »HHepruu. [loTeHnmanbHass »HeEprus.
[ToreHnuanpHass SHEPrusi yHpyro aeGpopMUPOBAHHOM
npykunbl. lloTeHnmanbHass SHeprust Tena BOIH3U
ITOBEPXHOCTHU 3emuiu. [TorenmanbHbIe u
HEMOTEHIMAJIbHbIE CHUJIBI. CBs13b paboThHI
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HETOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXAHUYECKOM
SHEPIMM  CHCTEMBI  Te€l.  3aKOH  COXpaHEHHUs
MEXaHMYECKOM DHEpPruu. YIpPyrue U HEYyNpyrue
CTOJIKHOBEHUS

Ilpaxmuueckue 3anamusl.
[IpakTuueckas paborta Nel. Texnuueckue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET,
Korep, MPYKUHHBIN MUCTOJIET, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB U PaKerT.

Paznea 3.
Mousexkyasip
Has Gu3HKa U
TepMOJMHA
MHKA

14

Tema 3.1
OcHOBBI
MOJIEKYJISIPHO
- KHHETHYeC
KOl Teopuu

Cogepxanue yueOHOro MaTepHana:

OCHOBHBIE TOJOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU
TEOpUHM M UX OINBITHOC O0OCHOBaHWE. bpoyHOBCKOE
neuxenue. Juddysus. Xapaktep ABMKEHUS U
B3aMMO/JICHCTBUS YacTHUIl BewecTBa. Mojenu CTpOoeHUs
ra3oB, JKUIKOCTEH U TBEpPABbIX Ted U OOBICHEHUE
CBOICTB BEUIECTBA HA OCHOBE 3THUX Mojenend. Macca u
pa3mepsl mosiekyi. KonudectBo BemectBa. [loctosnnas
ABoragpo. TemnoBoe paBHoBecue. Temmeparypa u ee
m3mepenue. Illkama temnepatyp Llenscua. Mogenb
uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-
KMHETUYECKOW TEOpUHU HealbHOro rasa. AOCoJIOTHAS
TeMIepaTypa Kak Mepa CpeaHell KHHETHYeCKOU
SHEPTUM TEIUIOBOTO JABMXKEHUs dvacTull Tasza. [llkama
temrnepatyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenpaeneeBa-Knanerpona. 3akoH HanpToHa.
W3omponeccsl B HI€aIbHOM Tra3e C IOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpencraBieHre
M30IIPOLIECCOB: U30TEPMA, uzoxopa,  u3obapa.
Texnuueckue YCTpOKCTBa u MIPAKTUYECKOE
MpPUMEHEHUE: TEPMOMETP, OapoMeTp.
Kombunuposannoe 3ansmue.

Jlabopamopnuie 3ansamus
JlaGopatopHast pab6ota Ne3. OmnbITHas MpoBepKa 3aKOHA

I'enn-JIroccaka.

Tema 3.2
OcHOBBI
TepMOIMHA
MHKH

CopepxaHnue yueOHOro MaTepuana;

BuyTtpennsas oHeprus. PaGota wu Teromnepenaya.
KonndecTBo TemioTsl. YpaBHEHHE TEIUIOBOro OajaHca.
[lepeoe Havamo  TepMOAWHAMUKH.  AjmabaTHBIN
npouecc. Bropoe Hawano tepmoauHamuiku. TerioBbie
neurarenu. KIIJ[ TtemmoBoro nBurarens. OxpaHa
npuponbl. TepMoauHaMuueckas cuctema. BHyTpeHHss
SHEPrusi TEPMOJANHAMUYECKON CUCTEMBI M CIIOCOOBI €€
u3MeHeHus.  KonmuecTBo  TemioTel M padora.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.5
K 2.1
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BuyTpeHHss1 sHEprUs 0JHOATOMHOI'O HICAJIbHOTO rasa.
Buael Teronepenaun: TemIONPOBOIHOCTb, KOHBEKIIHS,
U3JlydyeHue. YenbHas  TEeIJIOEMKOCTh  BEIIECTBA.
KonuyectBo TemuoTel npu Termionepeaade. [lonsarue oo
aanabaTHOM rpoiiecce. [TepBorit 3aKOH
TepMoJMHamMuKu. [IlpuMeHeHue mepBOoro  3aKkoHa
TEPMOJMHAMHUKMA K  wH3omporeccaMm. [ 'padudeckas
UHTEpIpeTanus  paboThl raza. Bropol  3akoH
TepMOAMHAMHUKK.  HeoOpaTUMOCTh  TMPOLIECCOB B
npupozae. TermnoBele MamuHbl. [IpUHIUIIBL AEHCTBUS
TEIUIOBBIX ~MammH. [IpeoOpa3oBaHus dHEpruu B
TEIUIOBBIX ~ MamuHax. KoaddunweHt  mojae3Horo
JnercTBud TeroBod MammHbl. [{ukn KapHo wu ero
KO3 PUITMEHT TOJE3HOr0 JEHCTBHs. DKOJIOTHYECKUE
poOJIeMBI TEIJIOHEPTeTUKH. Texunueckue
YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IBUTATEIb
BHYTPEHHEr0  CropaHusi, OBITOBOH  XOJOIWIbHUK,
KOH/IUITUOHED.

Kombunuposannoe 3auamue.

Tema 3.3 Cogepxanue yueOHOro MaTepuana: 2
Arperarubie | [lapooOpa3oBanne u KoHAeHcanus. Vcmapenue w
COCTOSTHUSA KureHue. AOCOIIOTHAas M OTHOCUTENIbHAs BIAKHOCTh
BellecTBa U Bo3ayxa. Hacelmennbii mnap. YaenpbHas —TeIUioTa
(pazoBble napooOpa3zoBaHUs. 3aBUCUMOCTh TeMIIepaTypsl
nepexo/bl KATICHHST oT JTaBJICHMUSL. TBepnoe TEJNO.
Kpucramnuueckue u amopduble Tena. AHU3OTPONUS
CBONCTB KPUCTaJUIOB. Kunkue KPUCTaJLIBL.
CoBpemeHHbIE MaTEpHAJIBL. [1naBnenue u
KpUCTAJIM3alusl.  YJelbHas TeIJIoTa  IUIABJICHUS.
CyOnumanus. YpaBHeHUE TEIUIOBOro OaaHca.
Kombunuposannoe sansamue.
Ilpakmuueckue 3anamusl
[TpakTnueckast pabora Ne2. TexHuueckue ycTpoicTBa u 2
IIPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU TIOJYyYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM 4YHCIIE HAHOMAaTepHalloB, H
HAHOTEXHOJIOTUHU
Pa3znen 4. 32
DJ1IeKTPOANMHA
MHKAa
Tema 4.1 Coneprkanue yueOHOro MaTepuarna: 4 OK 01
JuekTpocra OK 02
THKA OK 03
OnexTpuzanus Ten. DIEKTpUYeCKUd 3apsia. [Ba Buaa OK 04
3JIEKTPUYECKUX 3apsA0B. [IpOBOTHUKY, TUAIEKTPUKH U OK 05
MOJIyIPOBOJIHUKH. 3aKOH COXPAaHEHUs DIJIEKTPUYECKOIO OK 07
3apana. B3ammopeictBue 3apsnoB. 3akoH KyioHa. [IK 1.5
ToueuHbIl JNEKTPUUECKUH 3apsil. NEKTPUUYECKOE K 2.1

nose.  HanpsokeHHOCTB  DNEKTPUYECKOTO  TOJIS.
IIpyHuMI ~ CynmepHno3suuuu  JJIEKTPUYECKUX  IOJICH.
JIuHNKM HaNpsSHKEHHOCTH 3JIeKTpudeckoro noss. Padora
CuI dJIeKTpocTaTudyeckoro noid. Ilorennuman. PasHocts
noteHuuanoB. [IpoBOIHMKM W AUDJIEKTPUKH B
JIEKTPOCTATUYECKOM ToJIE. Jusnexrpuueckas
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MPOHUIIAEMOCTh.  DJIeKTpoeMKocTh.  KoHzeHcartop.
DJIEKTPOEMKOCTh TUJIOCKOTO KOHJEHCaTopa. JHEprus
3apsKEHHOT0 KOHJIEHCATOPA.
Kombunuposannoe 3ansmue.

Tema 4.2
ITocTosiHHBII
JIEKTPUYECK
ui TOK. Toknu
B Pa3JIMYHBIX
cpeaax.

Conepxanue yueOHOrO MaTepuana:

OJIEKTPUYECKUH  TOK.  YCIOBUS  CYILIECTBOBAHMS
aNeKTpuueckoro toka. Mcrounuku Ttoka. Cuna Toka.
[Tocrosiuupii TOK. Hampspkenue. 3akon Owma st
ydacTka I[enu. DJEKTPUUECKOE  COMPOTHUBJICHUE.

Y nensHOE COTNPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, napajuiesIbHOE, CMEIIaHHOE
COeIMHEHUE TPOBOJHUKOB. Pabora sieKTpuyeckoro
TOKa. 3akoH Hxoyins-Jlenna. MommHoCTb

JIEKTPUUECKOr0 TOKa. OJEKTPOJABMKYINAs CHUa U
BHYTPEHHEE CONPOTUBJICHUE HCTOYHMKA TOKA. 3aKOH
OMa st ToJHOM (3aMKHYTOM) JJIGKTPUUYECKOW IICTIH.
KopoTtkoe 3amblkaHue. DJIEKTPOHHAs HPOBOJUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTb  COIPOTUBIICHUS
METaJJIOB  OT Temueparypbl. CBEpXIPOBOAUMOCTD.
Onektpuueckudi  Tok B Bakyyme.  (CBoiicTBa
AJIEKTPOHHBIX My4YKOB. [lonynpoBoguuku. CobcTBeHHAs
U TpUMECHas IPOBOJAUMOCTh  IOJYIPOBOJHHUKOB.

CaoiicTBa p-n-nepexoja. [TonynpoBoaHUKOBbBIE
npuOoOpbl. DJNEKTPUYECKUH TOK B pacTBOpax H
pacruiaBax AJIEKTPOJIUTOB. DNEeKTpOIUTUYECKAS

JUccolManus. OJIEKTPOJIU3. IJIEKTPUUYECKUM TOK B
razax. CaMOCTOSTEIBHBIE W  HECAMOCTOSTEIbHBIN
pazpsan. Monnus. [1nazma

Kombunuposannoe zansmue.

Jlabopamopmvie 3ausamus
JlaGopatopuast pabora Ned. OmnpeneneHue yAeIbHOTO
COTIPOTUBIICHUS IPOBOIHUKA.
JlaGopatopuast pabGota Ne5. Ompenenenne JIC u
BHYTPEHHET0 CONMPOTUBIECHUS HICTOYHUKA HATIPSKESHHUSL.

Hpakmwtecmte SAHANUA

[TpakTnueckast pabora Ne3. TexHuueckue ycTtpoiicTa
Y TIPAaKTHUYECKOE IIPUMEHEHHE: AMIIEPMETP, BOJIBTMETD,
peocTtar, MCTOYHHUKHU TOKaA, IBJICKTPOHAIpPCBATCJIIBHBLIC
npudopsl, JJIEKTPOOCBETUTENbHBIE pudopHI,
TEPMOMETP  CONPOTHUBIICHHS, BAKYYMHBIA  JHOI,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN
JAU0J, raJIbBaHHUKa

Tema 4.3
MaruuTtHoe
moJie.
JuiekTpomMar
HUTHAA
UHAYKIHUS

Cogepxanue yueOHOTro MaTepHana;

ITocTrosaHBIe MarHuTH. B3anMoielicTBHE TOCTOSHHBIX
MarHutoB. MarHutHoe mnoJjie. BekTop MarHuTHOH
MHAYKIUU. [IpuHIMO ~ Cynepno3WiMM  MarHUTHBIX
nosiei. JIunun maruuTHOM MHAyKUMHU. KapTuHa nuHuit
MarHUTHOM HWHAYKIUW TMOJISI TMOCTOSIHHBIX MarHUTOB.
MarnutHoe 1oNe TpoBOJHMKA C TOKoM. Kaptuna
JIMHUN UHIYKIIMU MarHATHOTO TIOJIST JUTMHHOTO MPSIMOTO
MPOBOJHMKA WU 3aMKHYTOT'O KOJBLEBOIO IPOBOJHHUKA,
KaTymku ¢ TokoM. OmbIT Opcrena. BzaumonerictBue
MIPOBOJIHUKOB C TOKOM. Cuina Ammepa, ee MOAyJb U
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HarpaBieHue. Cuna JlopeHma, ee Moaylb U
HampaBjieHUE. J[BUWKeHUE 3apsyKEeHHOM 4YacTUIbl B
OJTHOPOJAHOM MarHuTHOM Tofie. PaGora cuibl JlopeHta.
SlBienue  anekTpoMarHuTHOM — wHAYKUOMH. [loTok
BEKTOpAa MArHUTHOW MHAYKIHMH. OJIEKTPOJABIKYIIAS
CuJla MHAYKIUU. 3aKOH 3JIEKTPOMATHUTHON WHIYKIIUU
®dapajes. Buxpesoe 3JIEKTPUUYECKOE oJe.
DJIEKTPOABMIKYIIIAsl CUJIa WHIAYKIMM B IPOBOJHUKE,
JIBIDKYIIIEMCS MOCTYNAaTeJIbHO B OJIHOPOJTHOM
MarautHOM miosie. [IpaBuno Jlenma. MHIyKTHUBHOCTB.
SlBneHne CcaMOMHAYKUHMH. OJEKTPOABUXKYILAs CuUjia
CaMOUHAYKIHUU. DHEPIUsi MArHUTHOTO MOJI KaTYIIKU C
TOKOM. DJIEKTPOMarHUTHOE TOJIE.

Kombunuposaurnoe 3ausmue.

Jlabopamopnvie 3anamus

JlabopaTopHas pabora Ne6. W3yueHue sBIEHUS 2

AIEKTPOMArHUTHON MHIYKITUH.

Ilpakmuueckue 3anamus

[TpakTueckast pabora Ne4. Texnudeckue ycTpoiicTa u 2

MPaKTUYECKOE TNPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,

AJIEKTPOMArHUThl,  AJIEKTPOJIBUraTellb,  YCKOPHUTEIU

AJIEMEHTAPHBIX YACTHUIl, MHIYKIIMOHHAS T1EYb.
Pa3pea 5. 26
Konebanus n
BOJIHBI
Tema 5.1 Coneprxkanue yueOHOro Matepuarna: 4 OK 01
Mexanunuec OK 02
KHe 1 OK 03
3JIEKTPOMArH OK 04
HTHBIE OK 05
KOJIeOaHM . OK 07

IIK1.5
KonebartenbHas cucrema. CBOOOAHBIE MEXaHHUYECKUE K 2.1

koneOanus. ['apmonmyeckue konebanus. Ilepuon,
4yacToTa, aMIIUTyaa U (asza xonedanuil. [IpykuHHBIN
MasATHUK. MaremMaTU4yecKuid MAasTHUK. YPaBHEHHE
rapMoHnYecknx kojebanuid. I[IpeBparenune sHepruu
npu TapMoHHYeckux Koyebanusx. KonebarenbHbli
KOHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs B
UJeaTbHOM K0JIe0aTeTbHOM KOHTYpE. AHAIOTHUS MEXKTY
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHsS] SHEPIrUU B
ujeanbHOM KosiebaTenbHOM KoHType. [IpencraBienue o
3aTyXarolux KOJICOaHUSX. BriHyxneHHBIC
MexaHuuyeckue kojebanus. Pesonanc. BreiHykaeHHBIE
DIIEKTPOMArHUTHBIE KosieOaHus. [lepeMeHHBIN TOK.
CuHycouganbHbIi  MEPEeMEHHbIH TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYAHOEC W JIEUCTBYIOIIEE
3HAuUEHUE CWJIBI TOKa M HampspkeHus. Tpanchopmarop.
[IpousBoacTBo, nepeaaua u noTpedeHue
ANEKTPUUECKON HPHEPruu. DKOJIOTHYECKUE PUCKH TPU
MPOU3BOACTBE JJIEKTpUUYecKo sHepruu. KynbTypa
WCIIOJIb30BAHUS  DJIEKTPODHEPTHU B TIOBCETHEBHOM
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KH3HU.
KOM5MHMP06‘CZHHO€ 3aHAaAmue.

Ipaxmuueckue 3anamus

[Ipaktueckas padora Ne 5. TexHuyeckue ycTpoincTBa
U MPAKTUYECKOE MPUMEHEHUE: JEKTPUUYECKUIA 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, JIMHUHU AJIEKTporepeaay

Jlabopamopnvie 3anamus

Jlaboparopuass pabora Ne7. HM3yueHue 3aBUCHUMOCTH
nepuoAa KojeOaHWi HUTAHOTO MasTHHKA OT JJIMHBI
HUTHU

Tema 5.2
Mexanuuec
KHe "
JJIeKTpoMar
HHUTHBIE
BOJIHBI

Conepkanue yueOHOrO MaTepuana:

MexaHnyeckue BOJHBI, YCJIOBHSA PACHPOCTPAHECHMS.
[Tepuon. CkopocTh pacHpOCTpaHEHUS! U JIIMHA BOJIHBI.
[Toriepeunsie 1 poaosibHBIE BOHBEL. MHTEpdepeHuus u
TuGpakuss MeXaHW4ecKuX BONH. 3BYK. CKOpOCTb
3ByKa. ['poMkocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.
ONEKTPOMAarHUTHbIE  BOJIHBL.  YCIIOBHUA  H3JIyY€HUs
AJIEKTPOMATrHUTHBIX  BOJH. DB3auMmHas opueHTanus
BekTopoB E, B, v B 3JIEKTpOMarHuTHOW BOJHE.
CBolicTBa  JJIEKTPOMarHUTHBIX ~ BOJIH:  OTPa)KEHHE,
IIPEJIOMIICHUE, HOJIIpU3aLus, Tudpakuus,
uHTepdepenius. CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH.
Illxkana  2nEKTpOMarHUTHBIX  BOJIH.  IIpumenenue
DIIEKTPOMAarHUTHBIX BOJH B TEXHHKE U  OBITY.
[TpuHLIMIIBI pasnoCBA3H u TEJIEBUICHUS.
Paguonokanus.  DNEKTPOMAarHUTHOE — 3arps3HEHHE
OKPYXaIOIIEH Cpeabl

Kombunuposannoe 3anamue.

Ilpakmuueckue 3anamus

[TpakTiueckast padbora Ne 6. TexHuueckue ycTpoiicTa
U TPAKTUYECKOE  NPUMEHEHHUE: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE
U MEIWIMHE, pajgap, pagiuoOnpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neus

Tema 5.3.
Ontuka

Coneprkanue yueOHOro MaTepuarna:

I'eomerpuueckas OITHKA. IIpssmonuHeitHOE
pacipocTpaHeHue CBeTa B OAHOpOAHOM cpexe. Jlyu
cBeTa. ToueuyHbll UCTOYHMK cBeTa. OTpakeHUE CBeTa.
3akoHbI oTpaskeHus cBeta. [locTpoenue n3odpaxeHuit B
MIOCKOM 3epkane. lIpenomiienne cBeta. 3aKOHBI
MpeJIOMJIEHUsT  CBeTa.  AOCOJIOTHBIM  TIOKa3aTelb
npenomiieHus.  [lonHoe  BHYTpeHHee  OTpakKeHHE.
[IpenenbHBI yrosl MOJHOTO BHYTPEHHETO OTPaKEHMUS.
Hucnepcusi cera. CioxHBIH cocTaB 0enoro caeTa.
I[Ber. Cobuparomnye U paccenBaronye JUH3bL. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U OINTHYEcKas cuia
TOHKOM  auH3bl.  llocTpoeHne  u300pakeHHl B
cOOMpaloNIMX M pacceuBaloumx JuH3ax. Dopmyna
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TOHKOHM JHH3BI. YBEJIWYCHUE, JaBacMOE JIMH3OM.
[Ipenensl NPUMEHUMOCTH TE€OMETPUUYECKON OINTHUKH.
BosHOBas OIITHKA. Wutepdepenims CBETa.
KorepeHnTHple UCTOYHHWKH. YCIOBHS  HAOIIOJCHUS
MaKCUMyMOB ¥ MHHHUMYMOB B HHTEP(EPCHIIMOHHON
KapTUHE OT  JBYX  CHUH(a3HBIX  KOTEPEHTHBIX
uctouyHukoB. Judpakuus csera. [udpaxiuonHas
peiieTka. Y cioBue HAOIIOCHUS TJIABHBIX MAaKCUMYMOB
Opy TNaJACHUM  MOHOXPOMATHYECKOro  CBeTa Ha
mupakuuoHHyto pemeTky. [lonsgpuzanus cera
Kombunuposannoe 3ansmue.

Jlabopamopnvie 3anamus

JlabGopaTopuas pabora No8. N3ydenue 2
M300paXeHMsI IPEAMETOB B TOHKOM JIMH3E.
Ipakxmuueckue 3anamusl
[TpakTrueckas pabota Ne 7 4
Texuuueckue YCTpOKCTBa u IIPAKTUYECKOE
pUMEHEHHUE: OUKHU, aynma, ¢doroanmnapar,
IPOEKLMOHHBIA  ammapar, MHUKpPOCKON, TEJIECKOIl,
BOJIOKOHHAsl ~ ONTHKAa, JU(PPAKLMOHHAS  peEIIETKa,
HOJIIPOU /I, TEJECKOI
Pazpnen 6. 2
OcHoBBbI
crenuaJbHOMI
TeOpUH
OTHOCUTEJIbH
ocTH
Tema 6.1 Cognepkanue ydeOHOro MaTepuarna; OK 01
OcHoBBI I'paHnnBI NIPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH. 2 OK 02
Teopuu [Toctynatel crenuanbHOM TEOPUM OTHOCUTEIIBHOCTH: OK 04
OTHOCHTEJIbH | MHBAaPUAHTHOCTh MOJAYJS CKOPOCTH CBETa B BAaKyyMe, OK 05
oCTH MIPUHLIUI OTHOCHUTEJILHOCTH OUHINTENHA. OK 07
OTHOCHUTEIBHOCT  OJTHOBPEMEHHOCTH.  3aMeJlJICHHUE
BPEMEHM M COKpAIICHHUE JUIMHBI. JDHEPTUS U HMMIIYJIbC
pensTuBUCTCKON yacTullbl. CBS3b Macchl ¢ SHEpruei u
MMITYJIbCOM PEJIATUBUCTCKOM YaCTHUIbl. DHEPIUsl MOKOs
¢BOOOIHOM YaCTHIIEL.
Kombunuposannoe sansamue.
Pa3zpen 7. 14
KBanroBas
(puszuka
Tema 7.1 Copneprkanue yueOHOTo MaTepuaa: OK 01
DJIeMEeHTBbI ®oronsl. Popmyna [lnanka cBa3u sHEpruu QoToHa C 4 OK 02
KBaHTOBOM €ro 4yacToTol. DHeprus u umnyibc ¢poroHa. OTKpeITHE OK 04
ONTHKH u ucciaenoBanue  goroddpdexra. Ombitel ALl OK 05
CroneroBa. 3akoHbl  Qorodpdekra. YpaBHEeHHE OK 07
OiiHmTeiHa g gororddekra. "KpacHas rpanuna IIK 1.5
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dorordpdexra. JlaBnenme cBera. Omweiter  [L.H.
JlebeneBa. Kombunuposannoe 3auamue.

Ilpaxmuueckue 3anamus

[Tpaktuueckas padora Ne 8. TexHuyeckue ycTpoincTBa
U TPAKTHYECKOE  IMPUMEHEHHUE: ¢dorosnemeHT,
dorogatuuk, coHeuHas 6arapesi, CBeTOANO/]

Tema 7.2
Crtpoenue
aroma

Conepxkanue yueOHOrO MaTepuaa:

Mopens aroma Tomcona. OmbiTel Pesepdopma mo
paccesiHuio -yactull. IlnanerapHass Moxaens aroma.
[Toctynatel bopa. M3nydenune u morsomenne GoTOHOB
IpU TEpexoJie aToMa C OJHOTO YPOBHS SHEPIHMH Ha
npyroi. Buael cnektpoB. CHeKTp ypoBHEW 3HEpPruu
aroMa Bojopoja. BoinHoBble cBoiicTBa yacTull. BoJHbI
ne bpoinga.  KopnyckyiasipHO-BOJTHOBOM — JyaJIM3M.
CrioHTaHHOE W BBIHYKICHHOE m3nydeHue. Judpakuus
9JIEKTPOHOB B KpHCTaUIaX. YCTPOWCTBO M NPUHIUI
pabotsl nazepa. Kombunuposannoe 3anamue.

Ilpakmuueckue 3anamusl

[TpakTnueckast padbora Ne 9. TexHuueckue ycrpoiicTBa
U TNPaKTHYECKOE NPHUMEHEHME: CIEKTPAJIbHBIA aHAIU3
(criekTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Tema 7.3
ATOMHOE

SIAPO

Cognepkanne yyeOHOro Matepuarna;

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CII0)KHOCTh CTPOCHHUS
aqpa. OtkpeiTHE paZlOaKTUBHOCTH. OnbITh
Pesepdopna 1o OIPECIICHUIO cocraBa
panunoakTuBHOTO M3nmydeHus. CBoiicTBa anmbga-, Oera-,
ramMma-u3jly4eHus. BiusHue paJuoakTUBHOCTH Ha
KUBble OpraHu3Mbl. OTKpbITUE NPOTOHA U HEUTPOHA.
Hyxnonnas wmogens sinpa ['eilizenOepra-lBaneHko.
3apsn snapa. MaccoBoe umcio sigpa. M3otonsl. Anbga-
pacriag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacmaj.
["amma-u3nyuyenue. 3akoH paJAMOAKTHBHOIO pacmaja.
OHeprus CBSI3M HYKIOHOB B fAIpe. SIIepHblE CHIIBL
Hedext maccwl sanpa. Snepasie peakuuu. [lenenue u
cuHTe3 saaep. SAnepHeit  peakrop. TepMmosaepHbIN
cunte3. [IpoOrembl UM  MEPCHEKTUBBl  SAECPHOU
DHEPreTUKU.  OKOJIOTUYECKUE  ACIEKTBl  SACPHOU
DHEPreTHKU. OJeMEHTapHble YacTHIbl. OTKpbITHE
no3uTpoHa. MeToapl HAOMIOACHUS M PEruCTpaLuu
AJIEMEHTaPHBIX YaCTHIL. ®dyHIamMeHTaIbHbIE
B3auMojieiicTBua. EnuHCTBO  (hu3nyeckol KapTHHBI
MUpa.

Kombunuposannoe 3anamue.

K 2.1

Pa3nen 8
J1IeMeHThI
ACTPOHOMHUH
"
acTpopu3UKHU

Tema 8.1
DJ1eMEeHThI
ACTPOHOMUHM

Coneprkanne yaeOHOro MaTepuarna;

Ortanbl  pa3BuTus  acTpoHomuu. [lpukiagHoe wu
MHUPOBO33pEHUYECKOE 3HAueHue acTtpoHomuu. Bua

OK 01
OK 02
OK 03
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" 3Be3qHOoro HebOa. Co3Be3nus, SpKUE 3BE3[bI, MJIAHETHI, OK 05
acTpou3uKku | ux BUuaumoe apuxenne. ConHeynasa cucrtema. [lnanerst OK 07
3eMHOM rpynnbl. Ilnanersi-rurantsl. Manbie Tena
Conneunoit  cucrembl. Connne, ¢otochepa u
atmMoctepa. ConHeuHass  aKTHBHOCTh.  VICTOYHHK
sHeprun ConHUA W 3Be31. 3BE3/bl, HUX OCHOBHBIC
XapakTepucTuku. Jluarpamma 'criekTpalibHbIN Kjacc -
CBETUMOCTSL'". 3Be3Ibl IVIaBHOUW IIOCJIECNOBATEILHOCTH.
3aBHCHMOCTH '"Macca - CBETUMOCTh' JIJIS 3BE3]1 TJIABHOM
MOCJIE0BATEIbHOCTH. BHYTpeHHee CTpoeHUue 3BE31.
CoBpeMEHHbIE TPEJICTABICHUS] O TMPOUCXOXKJIECHUU U
spomonuy CojHI@ W 3BE3J. OTambl JKM3HH 3BeE3].
Mneunsiii Ilyte - Hama [lanaktuka. ChoupanbHast
cTpyktypa l'anakTuku, pacupenelieHue 3Be3l, raza
neun. Ilomoxkenue u aswxenne Connia B ['anakTuke.
Tunel ranaktuk. [lnockas u chepudeckas MoACUCTEMBI
["amakTuku. PaguoranakTuky U KBasapbl. YepHbIe IBIPbI
B sApax TalakTuk. Bcenennas.  Pacmmpenue
Bceenennoii. 3akon Xa00ma. PaszOeranme rajaakTHK.
Teopuss bonpmioro B3peiBa. PenukToBOoe H3IIydYeHUE.
MacmrabHnas ctpykrypa Bcenennoit. MeraranakTuka.
Hepemennsie mpo0ieMbl aCTpOHOMUH.
Kombunuposannoe zansmue.

Ilpaxmuueckue 3auamus 2
Nrtorosoe TecTupoBaHue

IIpome:xxyTounasi arrecranusi: Au(depeHUMPOBAHHBIN 3a4éT BO 2

ceMecTpe
KoncyabTanmum 10
Bcero 124

3. YCJIOBUS PEAJU3ALIMYA TPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
T CHUTIIMHBI

3.1. Jlna peanum3anmud NpPOrpaMmMbl JAWUCHMIUVIMHBI JOJUKHBI ObITb HPEIyCMOTPEHBI
clefylolue cnenuajbHblie moMemenus: «KabuHeT ecTeCTBEHHOHAayYHbIX TUCHUILIMHY. [loMemnienue
KabuHeTra, 1abopaTopuu COOTBETCTBYeT TpeOoBaHUsAM CaHUTApPHO-3IUAEMHUOIOTHUECKUX MpPaBUI U
HopMaTuBOB (CanlluH 2.4.2 Ne 178-02): ocHameHO THUIIOBBIM O0OOpYJOBaHMEM, B TOM YHUCIE
CHeLHMaTU3UPOBAHHON yueOHOM MeOenblo M cpencTBaMu OOydeHUs,, HeOOXOAMMBIMU Il BBIITOJIHEHUS
TpeOOBaHUI K YPOBHIO OJATOTOBKH O0YUaIOLIUXCA.

Kabuner ecTrecTBEeHHOHAYYHBIX JUCIUILIMH OCHAIIIEH 000PYyI0BaHUEM:

e  KOMIUIEKT MeOeN JJIsl IPEenoaaBaTes,
e  JIEMOHCTPAIIMOHHBIH CTOI,
e  KOMIUIEKT MeOenu sl 00ydaronmxcs Ha 25 mocagouyHbIX MECT,
e J1a0OPATOPHBIEC CTEH/IBI,
e JIOCKA ayJUTOpHas,
L] KOMIIJICKT yqe6HBIX IJIaKkaToB,
e  KOMIUIEKT MOPTPETOB YUEHBIX-(PU3UKOB,
(] Ta6J'II/IHa JACMOHCTpallMOHHAaA «IIPUCTABKH IJIA O6p330BaHI/I5I KpaTHBIX U JOJBHBIX CAWHUID),
e Ta0nuIa JEMOHCTPAMOHHAS «(HU3HUECKHUE TOCTOSTHHBICY,
e TabNMIIA JEMOHCTPAIIMOHHAS «MEXKTyHAPOIHAS CUCTEMA SIUHUIL CHY,
e TEPMOMETD,
e Oapomertp,
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e TICHUXPOMETP,
e ITAaTHUB C My(PTOHU U JATIKOMH,

e JIMHAMOMETHI,

e OpYCKH C OTBEpCTUSAMH,

e HabopsI TEN,

e BECHI JJaOOPATOPHEIE,

e  KallWUISPBI, IPOOUPKH, KATIOPUMETPHI,

e YCTaHOBKa JJa0OpaTOpHask «KA3MEPEHHE ra30BOM MOCTOSHHOI,
e YCTaHOBKa JabopaTopHas «K03()(HUIMEHT MOBEPXHOCTHOTO HATSHKEHHS KHUKOCTH,
e TmpuUOOp IS JEMOHCTPAIMU T'a30BbIX 3aKOHOB,

e OKUAKOCTHBIH MaHOMETP,

e TmpuOOp I U3ydeHUs edopMalui PACTHKEHUS, IPYKHUHBI,

e HaOOP IO AIEKTPOCTATUKE,

e MalllMHA 3JEKTPOPOpHAS Malasi MoM,

e  aMIIEpPMETPBI, BOJIBTMETPHI, PE3UCTOPHI, KIIFOYH, COCTUHUTEIBHBIE TPOBO/A,
e Ha0Op KOHJIEHCATOPOB Y4EOHBIH,

e HabOp MO PaAMOTEXHHUKE,

e MOJIEJNb AIICKTPOABHUTATEIIS,

e peocTar y4eOHBIi,

e  BOJIbTOMMETD,

e  TEPMOPE3UCTOPHI,

e TEpMoIIapa,

e KOHJICHCATOPHI IEMOHCTPALMOHHBIC,

e JIEMOHCTPAIIMOHHBII KOMIUIEKT IO AJIEKTPOJANHAMHUKE,

e  PEryisiTOp HanpsDKeHHS,

e yCTaHOBKa JJa0OpaTOpHAS «3JIEKTPOHHO-IBIPOYHBIH ITEPEX01»,
e  MYJBTHMETD,

e MallMHA BOJHOBAS,

e YCTaHOBKa J1a0OpaTOpHas «3JICKTPOMArHUTHBIC BOJHEI,

e  JIMH3BI,3KpaHbl,3epKaa,.

e CcTpOOOCKOTI,

e  OCBETHUTEIb,

e  IUIOCKOTApaJulebHbIE MIACTUHBI,

e yCTaHOBKa JlabopaTopHasi «BHEIIHUH PoTodhdexT,

e  CHEKTPOCKOII,

e IUIMTKA DIIEKTPHUYECKAsl.

TEXHUYECKUMH CPEJICTBAMH:

- yueOHO-MeToanueckuii komruieke (YMK) npenonaBarens;

- ”HPOPMAIIMOHHO-KOMMYHUKATHBHBIE CPEJICTBA;

- DKpaHHO-3BYKOBBIE TOCOOUS;

- KOMIUJIGKT TEXHHMYECKOW JOKyMEHTAllu¥, B TOM 4YHCJE I[acrmopra Ha CpeAcTBa OOydeHHs,
UHCTPYKIIMH IO UX UCTIOIBb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

3.2. UnpopmannoHHoe oOecneyeHne peajn3anun 00y4eHust

Jns peanu3any IporpaMMbl OMONMOTEUYHBIH (DOHI HMMEeT MedaTHble W/WIM DIEKTPOHHbIE
oOpa3oBaTenbHble ¥ HH(OPMAllMOHHBIE pECYpChl, PEKOMEHAyeMble Il  HCIOJIb30BaHUA B
o0pa3oBaTeIbHOM IpOIIecCe:

JJIeKTPOHHBIE U31aHUs (3JEKTPOHHbIE pecypchl):
OCHOBHBIC HCTOYHHKH
1. Mskumes, I'. 5. ®usuka: 10 kmacc: 6a30BwIid U yriyOaEéHHBIN ypoBHHU : yueOHUK / . SI. Msxurmes,
b. b. byxoBues, H. H. Cotckuii ; mox penakuueit H. A. IlapdpentreBoit. — 11-e u3n. — Mocksa :
[Tpoceemenne, 2024. — 432 c¢. — ISBN 978-5-09-112178-0. — TekcT : 2IeKTpOHHBIA //
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DeKTpoHHBIN pecypc nudpooii oopazoBarensHoiil cpensl CIIO PROFoGpa3osanue : [caiit]. — URL:
https://profspo.ru/books/132340.— Pexum nocryna: qis aropusup. [lonszoBareneit

2. Msikumes, I'. SI. @usuka: 11 xnacc: 6a30BbIil ¥ yriyOnEHHBINM ypoBHH : yueOHuk / I'. 5. Mskuiues,
b. b. byxosnes, B. M. Yapyrun ; non penakuueid H. A. IlapdentoeBoii. — 12-e u3a. — Mocksa :
[Ipocemenune, 2024. — 441 c. — ISBN 978-5-09-112179-7. — TekcT : 3JCKTPOHHBIA //
DIIeKTPOHHBIN pecypc nudpoBoi oodpazoparenbHol cpeabl CIIO PROFob6paszoBanue : [caiit]. — URL:
https://profspo.ru/books/132346. — Pexxum nocrymna: s aBropusup. [lons3oBaTeneit

3. ®uzuka: 0a30BbI YPOBEHb: MPAKTUKYM I10 PEUICHHIO 3aja4: yueOHoe rmocodue, pa3paboTaHHOE B
KOMIUIEKTE C y4eOHMKOM [UIsi 0Opa3oBaTelbHBIX OpraHU3alldi, pealu3yrollux oO0pa3oBaTeiIbHbIC
nporpaMMel cpenHero npodeccruonansHoro oopasosanus / H. C. Ilypsimesa, H. E. Baxeesckas, 1. A.
Ucaes, B. M. Yapyrun. — Mocksa: IIpocsenienue, 2024. — 240 c. — ISBN 978-5-09-113685-2. —
Tekct: »nekTpoHHBIH // DJeKTpoHHBIM pecypc uudpoBoil obpasoBarenbhHoit cpeast  CIIO
PROFob6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/139412. — Pexum npoctyna: s
aBTOPHU3UP. MOJI30BATENICH

JlonoTHUTE/IbHbIE HCTOYHUKHU

1. ®uzuka: 10 kmacc: 6a30BbI W yrIyOsn€HHBIA ypoBHU. B 2 wactax. Y.l : yueOnuk / JI. D.
lenpenmreiin, A. A. bynartosa, U. H. Kopuunses, A. B. Komkuna ; mon penakmueit B. A. OpnoBa. —
5-e uzn. — Mockaa : [Ipocsenienue, 2024. — 304 ¢. — ISBN 978-5-09-117295-9, 978-5-09-115469-
9 (4.1). — TekcT: PMEKTPOHHBIH // DNEKTPOHHBINA pecypc mudpoBoi obpazoBarenbHoi cpeast CITO
PROFoGpa3zoBanue: [caiitr]. — URL: https://profspo.ru/books/132343. — Pexum nocryma: s
aBTOPU3HUP. M0JIb30BATENEH

2. @wusuka: 0a30BBIH YpPOBEHb: YUEOHHK [JIsi OOpa30BaTENbHBIX OpraHM3AlMi, pPeaTu3yIMX
o0Opa3oBaTelibHbIC TIPOrpaMMBbI cpearero npodeccuonansHoro odpasosanwus / H. C. ITypeimesa, H. E.
Baxeesckas, JI. A. Wcaes, B. M. Uapyrun. — Mockga : [Ipocsemnienue, 2024. — 516 ¢. — ISBN 978-
5-09-113684-5. — TeKcT: 3NIeKTPOHHBIH // DIEKTPOHHBIA pecypc HU(PpPoBOi 00pa30BaTEIBHON CpPeIbI
CIIO PROFo0Opa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/139411. — Pexxum poctymna: ans
aBTOPU3HUP. M0JIb30BATENEH

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHHUA YYEFHOM JJUCHUTJIAHBI

KOHTpOJIB U OLCHKa PE3yJIbTaTOB OCBOCHU 06meo6pa3OBaTean0ﬁ AUCHUIUIMHBI PACKPBIBAKOTCS

yepe3 AMCUUIIMHAPHBIE pe3yJIbTaThl, HalpaBJI€HHbIE HA (OPMUPOBAHKE OOIIMX U MPOo(ecCHOHATBHBIX

KOMIIETEHIIUH O pasaeiiaM u TeMaM COACPKaHU A yqe6Hor0 MaTtepuaia.

OneHka KayecTBa OCBOEHHMS YYEOHOM NporpamMmbl BKIIIOYAET TEKYLIUH KOHTPOJb YCIIEBAEMOCTH,

MPOMEKYTOUYHYHO aTTECTALIUIO 11O UTOTraM OCBOCHUA NJUCHUIIIINHBI.

Texymuii KOHTPOJb TNMPOBOAUTCS B (OpME YCTHOTO U THCbMEHHOTO ONPOCOB, TECTUPOBAHMS,
IPOBEPKU MOJATOTOBKU COOOIIEHUH, 3alUTHl Pe3yIbTaTOB BBHIOIHEHUS MPAKTHUECKUX U JTaOOPaTOPHBIX

paboT, KOHTPOJIBHBIX PaOOT.
[TpomexxyTouHas aTTecTanus NpoBoauTcs B popme nuddepeHImpoBaHHOTO 3a4eTa BO 2 CEMECTpe .

OK, IIK Pasnen, tema Tun oueHOYHBIX CPEACTB

OK 01. Beibupats criocoObt Pazgen 2. Temnr 2.1,2.2,2.3 - YCTHBIH OTpOC;

peleHus 3a1a4d Paznen 3. Tems1 3.1, 3.2, 3.3 - (DPOHTANBHEIH OMPOC;

Npo(heCCHOHATBLHOM Paznen 4. Tembi1 4.1,4.2, 4.3 ~OIIEHKA BHITIONHEHHUS

JEATENBHOCTH IPUMEHUTENBHO K | Pazyen 5. Temst 5.1, 5.2, 5.3 (DM3MYECKHX AMKTAHTOB;

Pa3UIHBIM KOHTCKCTAM Paznen 6. Temsr 6.1 - OLICHKA KOHTPOJIBHBIX PaboT;
Pasnmen 7. Temsr 7.1, 7.2, 7.3 - HaOJII0IEHKE 32 XOJI0M
Paznen 8. Tema 1.1 BBITOJIHEHUS Ta00PaTOPHBIX

OK 02. Ucmone30Bars Pazgen 2. Temnr 2.1, 2.2, 2.3 paboT U OlIEHKA BBHIMOJTHEHUS

COBpEMEHHBIE cpe/icTBa oucka, | Pasnen 3. Temsi 3.1, 3.2, 3.3 nabopaTopHbIX pabdoT;

aHaIu3a ¥ HHTEPIPETALMU Paznen 4. Tems1 4.1, 4.2, 4.3 - OLICHKA MPaKTUYECKUX PaboT

uH(pOpMaIUU U Paszgen 5. Temsr 5.1, 5.2, 5.3 (peleHus Ka4eCTBEHHBIX,

25




UH(POPMALIMOHHBIE TEXHOJIOTHH
JJIs1 BBIITIOJIHCHHU A 3a1a4
npodecCuoHATbHON
JESITCIIbHOCTH

Pasnen 6.
Pazgen 7.
Paznen 8.

Tewmsr 6.1
Temnr 7.1,7.2,7.3
Tema 1.1

OK 03. IltanupoBath u
pean30BBIBATH COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
PeANPUHIUMATEIECKY IO
NeSITeIIbHOCTD B
npodeccnoHaIbHOM chepe,
UCIIOJIb30BATh 3HAHUS 10
(MHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUSIX

Pazgen 1.
Pazgnen 2.
Pazgen 3.
Paznen 4.
Pazgen 5.

Pazgen 8.

Temsr 1.1
Temnr 2.1, 2.2, 2.3
Tema 3.1,3.2,3.3
Temr1 4.1,4.2,4.3
Temsr 5.1,5.2,5.3
Tema 1.1

OK 04. D¢ddextuBHO Paznen 2. Temsr 2.1, 2.2,2.3
B3auMojIeiicTBOBaTh u pabotars | Pasgen 4. Tema 4.1,4.2,4.3
B KOJUIEKTHBE M KOMaHJIE Pasgen 5. Tema 5.1,5.2,5.3

Paznen 6. Tema 6.2.

Pasgen 7. Temnr 7.1, 7.2, 7.3
OK 05. Ocymiectisite yerayto u | Pasgen 1. Temsr 1.1
MIChMEHHYIO KOMMyHHKammio ga | Pasnaen 2. Temer 2.1,2.2,2.3
FOCY/IAPCTBEHHOM SI3bIKE Pazgen 3. Temnr 3.1, 3.2, 3.3

o . Pasgen 4. Temn1 4.1, 4.2 ,4.3

Poccuiickoit @eneparuu ¢

Pazgen 5. Temnr 5.1,5.2,5.3

y4eTOM 0COOEHHOCTEN

COLIMAJIBHOTO U KYJIETYPHOI'O Pasnen 6. Temer 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
KOHTEKCTa

Paznen 8. Tema 1.1
OK 07. CogeticTBOBaTh Pazgen 2. Temsr 2.1, 2.2,2.3
COXpPaHEHUIO Opr)KaIOHIefI Pazgen 3. Temnl 3.1, 3.2, 3.3
CpPeIIbI, PECYpCOCOCpEKCHHIIO, Paznen 4. Temnr 4.1, 4.2,4.3
IPUMEHSTH 3HaHUs 00 Paznen 6. Temsr 6.1
W3MEHEHUH Kiaumara, npuHuuns!l | Pasnen 7. Temsr 7.1, 7.2, 7.3

OepeKIIMBOTrO IPOU3BO/ICTBA,
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

Pazgen 8.

Tema 1.1

[IK 1.5. ObecnieunBats 1
KOHTPOJIMPOBATH COOJIIOJICHHE
paboTHUKaMU TpeOOBaHMM
OXpaHBbl Tpy/ia, MOXKapHOH,

Pazgen 2.
Pazgen 3.
Pazgen 4.

Paznen 5.

Temnr 2.1, 2.2, 2.3
Temnr 3.1, 3.2, 3.3
Temn1 4.1,4.2, 4.3

Temnr 5.1,5.2, 5.3

IIPOMBILUIEHHON 1 Paznen 7. Temsr 7.1, 7.2
9KOJIOTUYECKOI1 0€30MacHOCTH.

I1K 2.1. BbIIONHATE pac4éThl Paznen 2. Temnr 2.1, 2.2, 2.3
napameTpoB TexHojorudeckoro | Paszmen 3. Temst 3.1, 3.2, 3.3
npouecca, paboThl Pazgen 4. Temn1 4.1, 4.2,4.3
obopynoBauus, xapakrepuctuk | Pasnen 5. Temur 5.1, 5.2, 5.3
MCXOJTHOTO CHIpbs ¥ mpoaykiuu | Pazmen 7. Temsr 7.1, 7.2

IIPY NIPOU3BOJICTBE YEPHBIX
METAJUIOB.

pacyeTHbIX, NPo(hecCHOHAIBHO
OPHUEHTHPOBAHHBIX 3a71a4);

- OIleHKAa TeCTOBBIX 3aJaHUIL;

- HaOJIFO/ICHUE 33 XOJIOM
BBIMOJIHCHUS UHMBHTY AJIbHBIX
MIPOCKTOB U OICHKA
BBIMOJIHEHHBIX [TPOCKTOB;

- OIICHKA BBITIOJTHCHUS
JIOMAIITHUX CaMOCTOSITEIIBHBIX
pabor;

- HaOIIOICHUE U OIICHKA
peleHust Kelic-3a1ay; -

g epeHIIMPOBAHHBIN 3a4eT.

26




27



28



29



