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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  JUCHUIUIMH» W H3y4daercs 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 01 Dnexkrporexnuka, OIl 02 Merponorus u
cragaaptuzanud, OIl 03 TexHuueckass MEXaHHUKA.
TpynoémkocTs aucuumuinabl «dusuka» Ha 6a30BOM ypoBHE cocTaBiseT 114 wacos, u3
KOTOpbIX 22 yaca BKJIIOYAaeT NpOo(ecCHOHATBbHO-OPUEHTUPOBAHHOE COJIEp KAHUE,
YCUWIMBAIOLEE MPOPECCHOHAIBHYIO COCTaBIMIONIYI0 10 cnenuaibHoct 27.02.07
VYrpaBieHue Ka4eCTBOM NPOAYKIUH, IPOLUECCOB U YCIYT ( IO OTPaCIsiM).

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE  COACPKAHUE PEATU3YETCsl IOCPEACTBOM
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.

Ocoboe 3HaueHHe AUCHUILUIMHA uMeeT rpu hopmupoBanuu U pazsutun OK 01, 02,
03, 04, 05,07 u IIK 1.2 mo cneuuansHoctH 27.02.07 YpaBiieHue Ka4eCTBOM MPOAYKIIMH,
MIPOIICCCOB U YCIYT ( IO OTpacisM).

OO0wmue u Ilnanupyemble pe3yabTaThl 00y4eHHs

npodeccuoHaIbHbIE Oo0mue! JAucuuninHapHbIe?

KOMIIETEHIINH

OK

OK 01. Beioupats cniocodb1 | B yactu TpynoBoro Bocnuranusi: | - [IP6 1. CdopmupoBaHHOCTb

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

npogeccuHOHATbHOU OCO3HaHUE LIEHHOCTH MacTepCTBA, 1 MecTe (QU3UKH U aCTPOHOMUHU B

AeATeJIbHOCTH TpyAoI00HeE; COBPEMEHHOM HAay4YHOM KapTHHE

NPUMEHHUTEIBHO K - JIP 2 TOTOBHOCTH K aKTHBHOM MHpa, O CHCTeMooOpa3yrolen

Pa3JIMYHBIM KOHTEKCTaM. JEATEIIBHOCTH TEXHOJIOTHYECKON U poa  GU3MKK B Pa3BUTUHU
COLIMAJIbHOW HANPaBJIEHHOCTH, €CTECTBEHHBIX HayK, TEXHUKU
CMOCOOHOCTh MHUIIMMPOBATH, U COBPEMEHHBIX TEXHOJIOTHH, O
IJIAaHUPOBATh U CAMOCTOSITENILHO BKJIaJIe POCCUHCKHX
BBITIOJHATH TAKYIO JIE€ATEIBHOCTD; U 3apyOeKHBIX YUYEHbIX-(U3UKOB
-JIP 3 mHTEpec K pa3auyHbIM B pa3BUTHE HAyKW; IIOHHMaHUE
cdepam npodeccuoHaNbHOM ¢buznueckoi CYIIHOCTH
JeSITEIbHOCTH. Ha0JII0/1aeMBIX SIBJICHUI
OByagenne yHHMBepCAJIbHBIMH MUKpOMHpA,  Makpomupa H
Y4eOHBbIMHU NO3HABATEIbHBIMH MeramMmpa; TOHHMaHHE pOJH
AeHCTBUSIMHU: aCTPOHOMUHU B  NPaKTUYECKOU
0) 0a3oBble JJOruvyecKue AeiicTBUA: | JICITEIbHOCTH JesioBeKa u
-MP 1 camocTosiTensHO JaJbHENIIEM Hay4HO-
(hopMynUpOBaTh U AKTyaJIN3UPOBATh | TEXHUYECKOM Pa3BUTHUH, POJIH
npobiemMy, paccMaTpuBaTh €€ buzuku
BCECTOPOHHE; B (opmHpoBaHUHM 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
MBIIICHUE TIPU 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
JI0Ka3aTelIbCcTBa CBOMX

YTBEpKACHUH, 3a1aBaTh [TapaMeTphl

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
obOnacre;

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

(byHKIMOHATIBHON
YeloBeKa IS
MPAKTUYECKHX 3a7a4;

-IIP6 2. CdopmupoBaHHOCTH
YMEHUU pacro3HaBarb
(dbuzuveckue siBjeHus (MPOIECChI)
U OOBACHATP HMX Ha OCHOBE

IPaMOTHOCTH
peleHus

U3Y4YCHHBIX 3aKOHOB:
paBHOMEPHOE u
PaBHOYCKOPEHHOE

IIPSAMOJIMHEMHOE JABHKECHUE,
cBOOOHOE NaZicCHUE Te,
JIBIKEHHE  II0  OKPYXKHOCTH,

WHEPIHs, B3aWMOJCHCTBUEC TeE,
KoJie0aTeIbHOE JIBHOKEHUE,
PE30HAHC, BOJHOBOEC JBHKCHHE,
maddysus, OpOYyHOBCKOE
JBHIKCHHE, CTPOCHHUE JKUIKOCTEH
u TBCPABIX TECII, N3MCHCHUC
obObeMa Ted TPH HarpeBaHUHU

(oxJyaxaeHun), TEIIOBOE
paBHOBeECHE, UCIIapeHue,
KOH/ICHCAIIHS, IUIaBJICHHE,
KPHCTaJUTN3AIHS, KUTICHUE,
BJIaXXHOCTbH BO3/yXxa, CBA3b

CpPEIHEW KUHETUYECKOM 3HEpruu
TEIUIOBOTO JIBWJKEHUSI MOJIEKYJI C
a0COIOTHOM TEMIIEPaTy PO,
MOBBIIICHUE JABJICHUS Ta3a IpH
€ro HarpeBaHMM B 3aKPHITOM
cocyne, CBSI3b MEXIY
rapaMeTpamMu COCTOSIHUSI ra3a B
U30IPOLIECCAX; INEKTPU3ALMS

TeJI, B3aWUMOJICHCTBHE 3apAJIOB,
HarpeBaHue MPOBOJIHUKA c
TOKOM, B3aHMOJCHCTBIC
MarHHuTOB, 3JIEKTPOMArHUTHAs

WHIYKIUA, J€MCTBUE MAarHUTHOTO
IOJIsl HAa NPOBOJHHUK C TOKOM U
JBHOKYIIANCS 3aps,
ANEKTPOMArHUTHBIE KOJEOaHUS U

BOJIHBI, MPSAMOJIMHENHOE
pacrpocTpaHeHue CBETA,
OTpa’KeHUE, IIPEJIOMIICHUE,

untepdepeHims, TUPPaAKIUT U
MOJIAPU3aIsl CBETa, JUCIICPCHS
CBETA; (hoTOodNEKTpUUECKUI
a¢dexT, CcBEeTOBOE JIaBIICHHE,
BO3HUKHOBEHHE JUHEHYaTOro
CIICKTpa aroma BOJIOpO/Ia,
€CTeCTBEHHass M WCKYCCTBEHHas
PaJIMOaKTUBHOCTb;
-ITP6 3.
OCHOBOTIOJIATAIOIIIMMH

Bnanenue




GU3NYEeCKUMU  TIOHATUAMH |
BEIMYMHAMU,
XapaKTepU3yIOIUMU (PU3HUECKUe

MPOIIECCHI (CBsI3aHHBIMH c
MEXaHUYCCKUM JIBHDKCHHEM,
B3aUMOJICHCTBUEM TeN,
MEXaHUYCCKUMH KOJICOAHHSAMU U
BOJIHAMU; aTOMHO-
MOJICKYJISIPHBIM CTpOEHUEM
BEIIECTBA, TETUIOBBIMHU
MPOLIECCaMH; DIJICKTPUUECKUM H
MarHUTHBIM MTOJISIMH,
ANEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU

KoJIeOaHHMSIMHU u BOJIHAMY;
ONTHYECKUMU SIBJICHUSIMU;
KBaHTOBBIMH SIBJICHUSIMU,
CTPOGHHEM aToMa M aTOMHOTO
anpa, PaZlM0aKTUBHOCTBIO);

BIQJCHUEC OCHOBOIIOJIAraIOIMMU
ACTPOHOMUYECKUMH TTOHSITHSIMU,
MMO3BOJISIIOIIMMU
XapaKTepU30BaTh MIPOIIECCHI,
MPOUCXO/SIIME Ha 3Be3Jax, B
3BE3IHBIX cucTemax, B
MEKTaJaKTHYECKOU cpene;
JIBIDKCHUE HeOECHBIX Tel,
ABOJIIONHIO 3B€3]1 M BeelmeHHoi;
-ITPG 4, Bnangenue
3aKOHOMEPHOCTSIMHU,  3aKOHAMU
U TeopusiMH (3aKOH BCEMUPHOTO
Tarotenusa, I, II u III 3akonbI
HeroToHa, 3akoH coxpaHeHUs
MEXaHWYECKOM DHEPruM, 3aKOH
COXpaHEHUsl UMITyJbCa, MPUHIHUII
CYNEpIO3UIMK  CHJI, TPUHIIUI
PaBHOIIPAaBHOCTH HMHEPLHAIbHBIX
CHUCTEM OTCYETa; MOJEKYJISPHO-
KMHETHYECKYI0 TEOPHUIO CTPOEHUS
BEIIECTBA, Ta30BbIC€  3aKOHBI,
MEPBbIIl 3aKOH TEPMOJUHAMMKY;
3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsija, 3aKOoH
Kynona, 3akon Oma mis ygacTka
nenu, 3akoH Owma IS TOJHOU
AJEKTPUYECKOM  IIeNu, 3aKOH
Jxoyns - Jlena, 3aKOH
AJIEKTPOMArHUTHOW  MHIYKIIHH,
3aKOH  COXpaHEHUs  JSHEpIuH,

3aKOH MIPSMOJIMHEMHOTO
pacIpoCTpaHEHUs CBETa, 3aKOH
OTpaKEHUs CBETa, 3aKOH

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




COXpaHEHHs HUMIIyJbca, 3aKOH
COXpaHEHHS AIEKTPUIECKOTO
3apsiia,  3aKOH  COXPaHEHHS
MacCOBOTO  4YHCJIa, IOCTYJIAThI
bopa, 3akOH paAMOAKTUBHOIO
pacnana); YBEpPEHHOE
UCTOJB30BAHUE  3aKOHOB |
3aKOHOMEPHOCTEHl TpH aHaIu3e
bu3HYeCKUX SIBJICHUI u
IPOIIECCOB;

-IIP6 6. BianeHne OCHOBHBIMH
METOJIaMH HAy4YHOTO TO3HaHHS,
UCTOJNB3yeMbIMU B (pu3HKe:
IPOBOANUTH HPSMBIC U KOCBEHHBIC
U3MEpEHUS bu3necKkux
BEJINYMH, BHIOUPAst ONTHMAIIbHBIN
CTIOocO0 M3MEPEHUs] U HCHOIb3YS
U3BECTHBIE  METOABI  OIICHKHU

IIOTPELIHOCTEN WU3MEPEHHUH,
IIPOBOJUTH UCCJIEJOBAHNE
3aBHCUMOCTEM ¢buznyeckux
BEJIMYNH

C  HCIOJNb30BAaHUEM  IPSAMBIX
U3MEpEHU, OOBSICHATh
[I0JyYEHHbIE pe3yJIbTaThl,

UCTIONB3Ysl (DU3UYECKUE TEOpPHH,
3aKOHBl W TIOHSTHS, U JIelaTh
BBIBOJIbI, COOJIIOJATh  IpaBHIIA
6e30macHoOro Tpyaa
MIPY IPOBEICHUH HCCIICIOBAaHUH B
pamMKax y4eOHOro JKCIepuMEeHTa
u y4eOHO-UCCIIeI0BATENLCKOM
JIeSITEIBHOCTH C UCHOJIb30BAHUEM
U (HPOBBIX HU3MEPHUTEIBHBIX
YCTPOHCTB U J1aOOpaTOPHOTO
0o0opyI0BaHNS;
c(OpMHPOBAHHOCTH
MpEeICTaBICHUI

0 MeToJlaX MOJY4YeHHs] Hay4HBIX
ACTPOHOMUYECKUX 3HAHUM;

-IIP6 7. ChopMupoBaHHOCTD
YMEHHS  peliaTh  pacueTHHIC
3aJjaud ¢ SBHO  3aJJaHHOM
buzmIecKoit MOJEIBIO,
UCTONB3Yyd (U3NYECKHUE 3aKOHBI
Y TIPUHIIMAITEL, HA OCHOBE aHaJM3a
YCIIOBUSL ~ 3aJaydl  BBIOWpAThH
(bU3NIECKyI0 MOJENb, BBIICTATH
¢buznueckue BEJTMYMHBI u
dbopmysbl, HEOOXOMUMBIE IS €€
pelieHus, TPOBOAUTh PACUEThl U
OLIEHUBATh peabHOCTh
MOJIyYEeHHOTO 3HAUCHUS
(bU3HYECKON BEJIMYMHBI, PElIaTh
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KaueCTBEHHbIE 3a/1ayu,
BbICTpauBas JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY
paccyXIeHHil C Omopod Ha
M3y4YEHHBIE 3aKOHBI,

3dKOHOMCPDHOCTH H (1)I/I3I/I‘ICCKI/IG
SABJICHUSA

OK 02. Ucnoab30BaTh
COBpPEMEHHBbIE CpeCcTBa
MOMCKA, AHAJIN3A H
HHTEePIPeTANNH
uHopManuu u
HH(OpPMAIIUOHHBIE
TEXHOJIOTUH IS
BbIINIOJIHCHUS 32124
npogeccuoHAIbLHOM
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 (opMax ¢ y4éTom
HazHaYeHUs HHPOpPMAINH U
1L[€7IeBOW ayIUTOPUH, BBIOUpast
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
pelieHur KOTHUTUBHBIX ,

-IIP6 5. YmeHue y4yUTHIBATH
IPaHULIBI IPUMECHEHHUS
U3YUYCHHBIX bu3ruecKux

MO,Z[CJ'ICFI: Mar€pualibHas TOYKa,
HHCpLMAJIbHAA CUCTEMa OTCUCTA,

UJCAIIbHBIN ras; MOJIENH
CTPOCHUSI Ta30B, JKHUJIKOCTEH U
TBEPABIX TeN, TOYEYHBIN
JJNIEKTPUYECKUN 3apsifl, slepHas
MOJIETIb aToMa, HYKJIOHHAs
MOJEJIb aTOMHOTO anpa

IpU pelIeHnn GU3NYECKUX 3a/]1a4;
-ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOMW MO3MLINU 110
OTHOIIEHHUIO K PU3NYECKON
uHpopMaluy, MoJIy4aeMon 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh LIU(POBLIE
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYpHUPOBaHUI,
MHTEPIIpETAlMK U IPEJICTaBICHUS
y4eOHOI U HayYHO-TIONYJISIpHON
nH(pOpMaLnU; pa3BUTHE YMEHUI
KPUTHYECKOIO aHAJIN3a
noJjrydaeMoil nHdopmanuu




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. [InanupoBaTh 1
peaiu3oBbIBATh
co0CTBEHHOE
npodeccuoHAIBLHOE 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 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS
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 IeATETHPHOCTH U
KU3HEHHBIX CUTYAIHIX;

- MP 18 camocTosiTeILHO
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
COOCTBEHHOM MO3UIMH TI0
OTHOIICHHIO K (PU3NIECKOI
UH(OpPMAIIHH, TOTy4aeMOH U3
Pa3HbBIX HCTOYHUKOB, YMEHHIA
UCIIOJIb30BaTh IU(PPOBHIE
TEXHOJIOTUH JUISI TIONCKA,
CTPYKTYPHPOBAHHS,
MHTEPIPETAINU U MIPEJICTABICHHS
yueOHOU ¥ Hay4YHO-NIOMYJIIPHOI
nHpOpMAaLNHY; Pa3BUTHE YMEHUN
KPUTHUYECKOTO aHAIIN3a
NOoJTy4aeMoi HHpOpMaIu




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,
yMEHHE JeICTBOBATDH, UCXOMAS 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 KOHMOIUKTHL.

OK 04. D¢ dexTnBHO
B3aUMO/IelCTBOBATH U
padoTaTh B KOJLUIEKTHBE U
KOMaHjie.

-JIP 11 roToBHOCTb U CIIOCOOHOCTH K
00pa30BaHMIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOIIPEIEIICHUIO;

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

OBiajgenne yHMBepCAJIbHBIMH
KOMMYHUKATHBHBIMHU
JefCTBHSIMU:

a) cOBMeCTHasl 1eiTeJIbHOCTh:

- MP 26 noHumaTh ¥ UCHOJIB30BaTh
MIpEUMYyLIECTBA KOMaHHON U
WHIUBUAYAIbHON pabOThI-
MIPUHUMATD LEJIH COBMECTHOU
JeSITeNIbHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATH EUCTBHUS 110 €€
JOCTUKEHHIO: COCTaBJIATh IJIaH
JEUCTBUMN, pacIIpelessaTh POJIU C
y4€TOM MHEHHH y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM
paboTHI;

- MP 27 xoopauHupoBaTh U
BBINIOJIHSTh padOTy B YCIOBUAX

- [IP6 10. OBnageHue yMeHUusIMHU
paboTaTh B rpyIre

C BBITNIOJTHEHUEM Pa3INYHbIX
COITMAIIBHBIX POJIEH, TUTAHUPOBATH
paloTy rpynimsl, paliMOHAILHO
pacnpenensiTh AesITeNbHOCTD B
HECTaHJaPTHBIX CUTYAIIHIX,
a/IeKBaTHO OLICHUBATh BKJIA]
KaX/10T0 U3 YYaCTHUKOB I'PYTIIIbI
B PELICHUE pacCMATPUBAEMON
poOIEeMbI
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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
JIIONein:

- MP 29 npunuMaths MOTUBBI U
apryMeHThI IpYTUX JIOJeH npu
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;
- MP 30 npu3HaBath CBOE IpaBo U
[IpaBoO JPYTUX JIIOJEeN Ha OLIHOKH,
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
pa3nuyHbIe BUBI NCKYCCTBA,
TpaJAUIIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, ONIYIIATh
SMOIIMOHAILHOE BO3ICHCTBHUE

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

MHPOBOTO HCKYCCTBa, AITHHYECKHX
KyJbTYPHBIX TPaIUINi 1 HAPOJIHOTO
TBOPYECTBA;

-JIP 16 TOTOBHOCTB K
CaMOBBIPAKEHUIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMJIEHUE TIPOSBIIATH
KauecTBa TBOPUYECKOU JTUUHOCTH;
OBiaieHHe YHUBEpPCAJIbHBIMHU
KOMMYHUKATHBHBIMU
JeldCTBUAMU: 2) O0LIEHHE:

- MP 31 ocymecTBisaTh
KOMMYHHKAITUU BO BCeX cdepax
KU3HU;

-MP 32 pacno3naBatb
HeBepOanbHBIE CPENICTBA OOIICHMS,
MMOHUMATh 3HAUYEHUE COIUAIbHBIX
3HAKOB, PACIMO3HABAThH MPEANOCHIIKN
KOH(MDJIMKTHBIX CUTYAIIUH M CMATYATh

- I1P6 1. CpopmupoBaHHOCTH
IIPEACTABIIEHUH O POJIN

U MecTe (PU3UKU U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa, 0 CUCTEMOOOpa3yroLIeH
poiu GU3KKH B PA3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH

Y COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJIE POCCUHCKHX

1 3apyOeXKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH; [IOHUMaHHE
(bu3nYeCcKOil CyIHOCTH
HaOJII01aeMBIX SIBIICHHM
MHUKpPOMHpPA, MAKPOMUPA U
Merammpa; IOHUMaHUE POJIH
ACTPOHOMUU B ITPAKTHYECKOU
JESTEIBHOCTH YEJIOBEKA U
JAIbHENIIEM HAYYHO-
TEXHUYECKOM Pa3BUTHH, POJIH
¢buzuku

B (DOPMHUPOBAHUHU KPYTr030pa U
(YHKIMOHAIBLHON IPaMOTHOCTH
YesioBeKa 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 PUMEHSThH MMOJTyYEHHBIE
cpeabl, - JIP 17 C(i)OpMI/IpOBaHHOCTB 3HAHUA OJ151 00BsACHEHUS YCJIOBI/Iﬁ
pecypcochepexeHn1o, 9KOJIOTUYECKON KyJIBTYpbI, | IPOTEKaHUs GU3HUECKUX

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

3¢ dexTUBHO 1€iicCTBOBATH
B Upe3BbIYAHHBIX
CUTyaUHAX.

IIOHMMAaHHUC BJIIHMAHUA COLHMAJIBHO-

SKOHOMHMYECKHUX  IPOLIECCOB  Ha
COCTOSIHUE IIPUPOIHOMN U
COLIMAJILHOW  Cpelbl, OCO3HaHHE
J100aIbHOTO xapakTepa

IKOJIOTUYECKHX MPOOIIeEM;

- JIP 18 IJIAHUPOBAHUE  ©
OCYILIECTBJIEHUE NEeNCTBUN 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
JEUCTBUH, IPEIOTBpAIATh HUX;

- JIP 20 pacHIMpeHuEe OIbITa
eATeIIbHOCTH DKOJIOTHUECKOH
HaIpaBJIEHHOCTH HA OCHOBE 3HAHUU
1o gusuke.

SIBJICHUW B IPUPO/IE

U IS TPUHSTUS TPAKTHICCKUX
peleHui

B MTIOBCETHCBHOM KM3HU IS
oOecrnieueHus: 6€30MaCHOCTH MPU
oOparteHuu ¢ OBITOBBIMH
npuOopaMu U TEXHUUECKUMHU
YCTPOMCTBaMU, COXPAHEHUS
3JI0pOBbS U COONIOICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B
OKpY:Karolllel cpeie; TOHUMaHNe
HE00XO0JUMOCTH IPUMEHEHUS
TOCTUXKEHUH (PU3UKU U
TEXHOJIOTHI

JUIS PaliiOHaIbHOTO
MIPUPOIONIONB30BAHUS

IIK 1.2. Onpeaensith
TeXHHYeCKoe COCTOsIHNe
000py/10BaHMsl, OCHACTKH,
HHCTPYMEHTA, CPe/ICTB
U3MepeHHuil M CPOKH
NpoBe/IeHUsI UX MOBEPKH HA
COOTBETCTBHE TPeOOBAHUIM
HOPMATHUBHBIX JOKYMEHTOB
U TEXHUYECKHX YCJIOBHIi
(mo orpacJjisim)
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2. CTPYKTYPA n COILEPKAHUE OBIIIEOBPA3OBATEJILHOM

JUCIMILTAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 124
B T.4.
OcHoBHOE coepxaHue
114
BT. U.:
TEOpeTUIEeCKoe 00yICHUE 68
nabopaTOpHBIE W MPAKTUICCKUE 3aHATHS 34
IIpodeccuoHaTLHO OPHEHTHPOBAHHOE Co/lep:KaHue (CO/lep:KaHue 2
NMPUKJIAJTHOT0 MOYJIA)
BT. U.:
TEOopeTHYecKoe 00yUIeHnE 6
na0opaTOpHBIE U TPAKTUIECKUE 3aHATHS 6
NuauBuayanbHBINA TPOEKT (Ia/HET) 10

IIpomexyrouynas arrectanus (AuddepeHunpoBaHHbIi 3249€T)

2.2. TemaTH4YeCKHUI IUIAH U COAEPKAHME YI4eOHOM U CHUIINHBI

Copep:xanue yuedOHOro MaTepuaJia (0CHOBHOE H
npogeccnoHanbHO)OPUEHTUPOBAHHOE), JIA00PATOPHbIE U
NMPaKTHYeCKUEe 3AHATUS, IPUKJIATHON MOAYJIb( IPH HAJTUYMH)

HaumeHnoBanue pa3ae/ioB 1 TeM

0O0nem
4acoB

@opMuUpyeMble KOMIIETEeH UM
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1

OcHOBHOE coaep;kaHue

Pazgen 1.
dusnka u
MeETO/bI

HAY4HOT'0
MO3HAHHUSA

Tema 1.1
BBenenmue.

Conep:kanue yueOHOro MaTepraa

®u3uka - Hayka o mnpupoae. Hayunsle wmeTOnBI
HO3HAHUS OKpY’Karolero mupa. Poib sxcnepumenra u
TEOpPHUH B MIPOLIECCE NO3HAHUS IPUPOJIbI. DKCIIEPUMEHT
B ¢usuke. MonenupoBanue (GpU3NUECKUX SIBIECHUN U
nporneccoB. Hayunsle runoressl. dusndeckue 3aKOHbI
U Teopud. [paHHIBl TPUMEHUMOCTH (PHU3UUECKUX
3akoHOB. [IpuHumMn coorBercTBus. Poinb u  mMecto
¢u3ukn B (QOPMHPOBAHUHM COBPEMEHHOH HaydyHOU
KapTUHBl MHUpPA, B IPAKTHUECKON J€ATEIbHOCTH
JIIOZEH.

Kombunuposannoe 3anamue.

OK 03
OK 05

Paznea 2.
MexaHuka

18

Tema 2.1
Kunematuka

Coneprxanue yueOHOTo MaTepuaa

Mexanuueckoe JIBUKECHHE. OTHOCUTENBHOCTh
MEXaHWYECKOro  ABWKeHMs. Cucrema  orcyera.
Tpaekropusi. Ilepememenne, ckopocTh (CpemHsist
CKOpOCTb, MIHOBEHHas CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKHU, UX MPOEKIMH Ha OCH CUCTEMBI
koopauHar. Cll0KeHHE TEpEMEIICHUH U CII0KEHUE
ckopocteil. PaBHOMEpHOE M paBHOYCKOPEHHOE
npsMoJIMHeHoe JABMkeHue. ['paduku 3aBUCHMMOCTH
KOOpJMHAT,  CKOPOCTH,  YCKOpEHHUs, TMyTH U
NEPEMELIECHUS] MaTEpUaJbHOM TOYKM OT BPEMEHHU.
CBobOomgHoe  majeHue.  YCKOpeHHE  CBOOOIHOTO
nageHus. KpusonmHeiiHoe nBWkeHue. JIBHbKeHue
MaTepHAIbHON TOYKH IO OKPYKHOCTH C IOCTOSTHHOM
10 MOJZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAs
ckopocth.  Ilepwog u  wacrora  oOpaiieHus.
[lenTpocTpeMurenbHoe  yckopeHue.  TexHuueckue
YCTPOICTBA U MPAKTUUECKOE MPUMEHEHUE: CIUAOMETD,
JBUKEHHUE CHAPSIOB, LIETIHbIE M PEMEHHBIE NIEPEJAYH.
Kombunuposannoe sansamue.

JlabopamopHule 3anamus
JlaGopaTtopHnast pabota Nel. OnpeneneHue yCKOpeHHst
TCJa IIPHU HCPAaBHOMCPHOM JIBHMXXCHUU.

Tema 2.2
JAnnamuka

Copepxanue yueOHOro MaTepHuana;

IIpunnun otHOcuTenbHOCTH ['amunes. IlepBwlid 3akoH
Herorona. MuepunanbHbie cuctemsl orcuera. Macca
tena. Cuna. [lpmHnmn cynepnosunuu cwi. Bropoi
3akoH HprooToHa U1  MarepuasbHOM TOYKM B
uHeprmanpHoi cucteme orcueta (MCO). Tpetuit 3akoH
HbtoTona  gisi  MarepuanbHBIX ~ TOYEK.  3aKOH
BcemupHoro TaroreHusa. Cuima Tskectn.  [lepBas
KocMuueckas ckopoctb. Cuna ynpyroctu. 3akoH ['yka.

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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Bec tena. Tpenue. Buasl TpeHust (IoKosi, CKOJIbKEHUS,
kaueHus). Cuna tperus. Cyxoe tpenue. Cwiia TpeHUs
CKONIbXKEHUS M cuia TpeHus nokos. Koadpoumment
TpeHus. Cuia CONpPOTUBIECHUS MPU JBUKCHUHU Tela B
JKUIKocTH WM rase. [loctynarensHoe U BpalaTesbHOE
JIBUKEHHE aOCONIOTHO TBEpAOro Tesia. MOMEHT CHIIbI
OTHOCHUTEJIBHO OCHM BpalleHus. Ilnedo cunbl. Ycenosus
paBHoBecust TBepaoro tena B HMCO. Texnuueckue
yCTpoHCTBa u MPaKTUYECKOE MIPUMEHEHUE:
MOJALINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Kombunuposannoe 3anamue.

Jlabopamopnvie 3anamus
JlaGopatopnast pabora Ne2. McciemoBaHue IBHKCHHS

Tejla IMOJ ACHUCTBUEM CUIIBI TSKECTU U YIIPYTOCTH.

Tema 2.3
3akoHBI
coXpaHeHHs B
MEXaHHKe

Cogepxanue yueOHOro MaTepHuana:

Mexanuyeckas pabora ¥ MOIIHOCTh. KuHeTrnueckas
sHeprus. [loTeHumanbHas >Heprus. 3aKOH COXpPaHEHUs
MEXaHHYECKOU dHepruu. PaboTa CHUIIBI TSHIKECTH M CHITBI
yopyrocti. IIpumeHeHne  3aKOHOB  COXpaHEHMS.
Hcnonp30BaHnEe 3aKOHOB MEXAHUKH Ul OOBSICHEHHS
JBUKEHHS] HEOECHBIX Tel U JJI Pa3BUTUS KOCMUYECKUX
WCCJIEI0BAHNM, TPAHULIBI IPUMEHUMOCTH KJIACCUYECKON
MexaHuku. Mmnynsc MaTepuaabHOW TOYKH (Terna),
CHUCTEMBl MaTEepUaJbHBIX TO4YeK. Mmnynbc cuinbsl u
W3MEHEHUE HUMIIyJbCa Tela. 3aKOH COXpaHEHUs
umnyiasca B HMCO. PeaktuBHoe nBuxkenue. Pabota
cunbl. MomuHocts  cunbel.  Kunetnueckas 3Heprus
MaTepuaibHOW Touku. Teopema 00 H3MEHEHHH
KMHETUYEeCKOW »HHepruu. [loTeHnmanbHas >HEpPrus.
[ToreHunanbHast SHEprus ymnpyro aeQopMHUpPOBaHHOM
npyxuHbl. [loTeHumaneHas »Heprus Tena BOJIU3U
ITOBEPXHOCTH 3emiu. IToTrenumanbHbIE u
HEIMOTCHIUAIbHBIC CUJIBL. Cas3p paboTHI
HEIOTECHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOU
DHEPrMM  CUCTEMBI  Tel.  3aKOH  COXPaHEHHUs
MEXaHUYECKOM DJHEpruv. YIpyrue U Heynpyrue
CTOJIKHOBEHUS

IIpaxmuueckue 3anamus.
[IpakTnueckas pabora Nel. TexHnueckue
YCTpOICTBa U MpPaKTUYECKOE MPUMEHEHHE: BOJOMET,
KoIep, IIPYXUHHBIN MUCTOJIET, JBUKECHHE
UCKYCCTBEHHBIX CITyTHHUKOB M PaKerT.

Paspnean 3.
Mousexkyasip
Has Gu3HKa U
TepMOIUHAa
MHKA

14

Tema 3.1
OCHOBBI
MOJIEKYJISIPHO
- KHHETH4ec

Coneprxkanne y4eOHOT0 MaTepuarna:

OK 01
OK 02
OK 03
OK 04
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KOW TeopHuu

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOM
TEOpUHM M UX OMBITHOE O0OCHOBaHUE. bpoyHOBCKOE
neuxenue. Juddysus. Xapaktep ABMKEHUS U
B3aMMO/JICHCTBUS YacTUIl BewecTBa. Mojenu CTpoeHUs
ra3oB, JKUAKOCTEH U TBEpPAbIX Ted U OOBICHEHUE
CBOICTB BELIECTBA HA OCHOBE 3TUX Mojenerd. Macca u
pa3mepsl MmoJiekyi. KonnuectBo Bemectsa. [loctosiHHas
ABoraapo. TernoBoe paBHOBecue. Temmeparypa u ee
m3mepenue. Illkama temnepatyp Ilenbcua. Mogenb
uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpuHu HaealbHOro raza. AOCOIOTHAS
TeMIlepaTypa Kak Mepa CpeaHed KHHETHYECKOU
SHEPIruM TEIUIOBOTO JBMKEHHs vacTul rasa. lllkama
temnepatyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHUE
MenneneeBa-Kianeiipona. 3akoH JanpToHa.
W3omporniecchl B uI€adbHOM Ta3e C MOCTOSHHBIM
KOJIMYecTBOM BemlecTBa. ['paduueckoe npencraBieHue
M30MPOLIECCOB: n30TepMa, n30X0pa, n3obapa.
Texnuueckue yCTpOKCTBa u MIPaKTUYECKOE
MPUMCHECHHE: TEPMOMETP, OapoMeTp.
Kombunuposannoe sanamue.

Jlabopamopnvie 3anamus
JlaboparopHas padota Ne3. OnbITHas MpoBEpKa 3aKOHA

I'eii-JIroccaka.

Tema 3.2
OcHOBBI
TePpMOAHHA
MHKH

Cogepxanue yueOHOro MaTepHuana:

Buyrtpennsis sHeprus. Pabora u Temonepenauva.
KonnuecTBo TemioTel. YpaBHEHHE TEIJIOBOTO OallaHca.
[leppoe Havamo  TepMOAWHAMUKH.  AnabaTHBIN
npouecc. Bropoe Hauamo tepMoaMHaMHUKH. TeruioBbie
neuratenu. KIIJ rtermmoBoro naBuratens. Oxpana
npupoasl. TepMoauHamMuyeckass cucrema. BHyTpeHHs s
SHEPTUsl TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOOBI €e
u3MeHeHus. KommuecTBO  TerioTel u  paboTa.
BHyTpeHHss sHEprus 0JTHOATOMHOTO MJI€AIbHOTO Ta3a.
Buzael Teronepenauu: TEIIONPOBOIHOCTD, KOHBEKIIUA,
W3JIydeHHE. YJenbHas TEIJIOEMKOCTh  BEIECTBA.
KonuuecTBo Temnots! npu temonepeaaye. [louarue 06
aarabaTHOM porecce. [Tepssiit 3aKOH
TepMOAMHAMUKHU. [IpuMeHeHue  1epBOro  3akoHa
TePMOJAMHAMUKA K  wm3omporeccaM. ['paduyeckas
UHTEpIpeTanust  paboThl  raza. Btopoit  3akoH
TepmoauHamMuku.  HeoOpatumocTh  mporeccoB B
npupoae. Tennoseie MamuHbl. [IpUHIUMIIBL AEHCTBUSA
TEIJIOBBIX ~MamuH. [IpeoOpa3oBanusi JHEpruu B
TerioBbIXx ~ MammHax. Kosddumment  moneznoro
JneurcTBug TermoBod MammHbl. [{ukn KapHo u ero
KOX(P(UIIMEHT TOJIE3HOTO AEHCTBUS. JKOJOTHYECKHE
POOIIEMBI TETIOPHEPTETUKH. TexHuueckue
YCTPOMCTBA U IPAKTUYECKOE MPUMEHEHUE: IBUTATEIb
BHYTPEHHETO  CTOpaHHs, OBITOBOM  XOJOIWUJIBHUK,
KOHJIUIIMOHED.

Kombunuposannoe 3ansmue.

OK 05
OK 07
K 1.2
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Tema 3.3
ArperatHbie
COCTOSIHUS
BeleCTBA U
(azosnble
nepexoabl

Copepxanue yueOHOT0 MaTepHuaa;

[TapooOpa3oBanne W KoHAeHcanusa. Mcmapenue wu
KUTeHWe. AOCONIOTHAS W OTHOCUTENIbHAs BIAKHOCTD
Bo3Ayxa. HacelmeHnnsli mnap. VYaenbHas —TeIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATYPbI
KUIICHUS oT JTaBJICHHUS. TBepnoe TeJNO.
Kpucranmnuaeckue u amopdHbie Tena. AHH3OTPOIHS
CBOICTB KpHUCTAJIJIOB. Kunxue KpHUCTAJLIBL.
CoBpeMeHHbIe MaTepuabl. [InaBnenue u
KpUCTAJIM3alusl.  YJelbHas TeIuioTa  IUIaBJICHUS.
CyOnuMarius. YpaBHEHHE TEIIOBOTO OasiaHca.
Kombunuposannoe 3ansmue.

Ilpaxmuueckue 3anamus

[Tpaktuueckas pabora No2. TexHUYECKHE YCTPOMCTBA U
MPaKTUYECKOE TPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU TIOJYyYEHHUS COBPEMEHHBIX
MaTepuajioB, B TOM 4YHCJIE HAHOMATepUAJIOB, U
HAHOTEXHOJIOTUHU

Pa3znea 4.
DJIeKTPOAUHA
MHKA

32

Tema 4.1
DJIeKTpocTa
THKA

Conep;xaHI/Ie yqe6Hor0 MaTcpHraia:

Onexktpuzanus Ten. DJIEKTpUUecKuil 3apsia. JBa Buaa
AJICKTPUYCCKUX 3apsA0B. [IpOBOTHUKH, TUAICKTPUKH U
MOJIYTIPOBOITHUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apana. B3aummopeiictBue 3apsinoB. 3akoH KyioHa.
TodeuyHbI SNEKTPUYECKUM 3apsii. DIEKTPUUYECKOE
none.  HanpspkeHHOCTh  3JIEKTPUYECKOrO  TOJIA.
[IpuHUMIT  CynmepHo3uIuu  DJIEKTPUUYECKUX  TOJICH.
JInHUM HaMpSHYKEHHOCTH dJIEKTpUUeckoro mois. Pabota
CUJI 3nekTpocTtatnueckoro nojs. [lorennuan. PasHocTts
noteHuManoB. [IpoBOAHMKM W AUDJIEKTPUKU B
AJIEKTPOCTATUYECKOM ToJIe. Jusnextpudeckas
MPOHUIIAEMOCTb.  DIeKTpoeMKocThb.  KoHzeHcartop.
DIEKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

Kombunuposannoe zansmue.

Tema 4.2
ITocTostHHDBIH
JJIEKTPHUYECK
uii Tok. Toxkn
B Pa3JINYHbIX
cpenax.

Cogepxanue yueOHOTro MaTepHana;

ONEKTpUYECKUI  TOK.  YCIIOBUA  CYIIECTBOBaHUS
3NeKTpu4eckoro Toka. Mcrounukm Toka. Cuiia ToOKa.
[Tocrossuabiii  TOK. Hampsbkenwe. 3akon Owma s

y4dacTKa OCIIN. 3JICKTpI/I‘-ICCKOC COIIPOTUBJICHHC.
Y nenpHOE COIIPOTUBJICHHUC BCIIICCTBA.
HOCJ’ICI[OB&TCJ'IBHOC, napaJijiCJIbHOC, CMCIIaHHOC

COEJMHEHUE MPOBOAHUKOB. Pabora »siexTpuyeckoro
TOKa. 3aKoH Hxoyna-Jlenna. MomHocTb
JNEKTPUYECKOTO TOKA. OJIEKTPOIABIKYINAs CHJIA U
BHYTPEHHEE CONPOTUBJICHHE HCTOYHMKA TOKA. 3aKOH
Oma nns mojHOM (3aMKHYTOM) AJIEKTPUYECKOW LEmu.
KopoTkoe 3amblkaHue. OJEKTPOHHAs NPOBOJUMOCTD
TBEPABIX METAJIOB. 3aBUCHUMOCTb COIPOTUBIICHUS
METAJJIOB  OT  Temueparypbl. CBEpXIpOBOAUMOCTD.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.2
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Onextpuueckuii  Tok B Bakyyme.  CBoiicTBa
JIEKTPOHHBIX My4koB. [TomynpoBonnuku. CoOcTBEHHAs
U TpUMECHas NPOBOAUMOCTb  MOJIYNPOBOJHUKOB.

CaolicTBa p-n-niepexoja. [TonynpoBOAHUKOBBIE
npuOOpbl. DNEKTPUYECKUH TOK B  pacTBopax H
pacrmiaBax 3IEKTPOJIUTOB. DNEKTPOIUTHYECKAS

JUCCOIMAIUA. DJEKTPOIU3. OIEKTPUUYECKUNA TOK B
razax. CaMOCTOSTEIBPHBIM W  HECAMOCTOSTEIIHHBIN
paspsa. Mosaus. [1nazma

Kombunuposanrnoe 3ansmue.

Jlabopamopnvie 3anamus
JlaGopatopnass pabora Ned. OmnpeneneHue yACIbHOTO
CONPOTHUBIICHUS POBOIHHKA.
JlaGopatopnass pab6ora Ne5. Ompenenenne JDJC wu
BHYTPEHHETO COMPOTUBIICHUS NICTOYHUKA HATIPSKCHHUSI.

Ilpakmuueckue 3anamus

[TpakTiueckast pabora Ne3. TexHuueckue ycTpoiicTa
Y IIPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, MCTOYHMKU TOKA, 3JIEKTPOHArpeBaTelIbHbIC
puOopHI, 3JIEKTPOOCBETUTEIbHbBIE puOOpHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKYYMHBIA  JHOI,
TEPMUCTOPHI U (OTOPE3UCTOPHI, OTYITPOBOTHUKOBBIN
JIMOJ1, TaJIbBaHUKA

Tema 4.3
MaraurtHoe
noJie.
duiekTpomMar
HUTHAasA
HHAYKIUSA

Cognepkanue y4eOHOro Matepuarna;

[TocrosiHHBIE MarHUTHL. B3aumoneicTBUE MOCTOSIHHBIX
MarHuToB. MarautHoe 1mone. BekTtop MarHMTHOM
uHAykuud. IlpuHnoun — cyneprnosuuumym  MarHUTHBIX
nosie. JInHnn marauTHOM MHAyKuuM. KapTtuna nuHui
MarHMTHOM HWHAYKLIHH TOJI TOCTOSIHHBIX MAarHUTOB.
MarnutHOoe 1mON€ NpoBOAHMKA C TOKOM. Kapruna
JIMHUN MHIYKUUHA MAarHATHOTO IOJIS JUIMHHOTO NIPSIMOTO
IIPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOIO IIPOBOJHUKA,
KaTylku ¢ TokoM. OmbIT Opcrena. B3ammopeiictBue
pPOBOAHMKOB ¢ TokoM. Cuna Ammepa, ee MOAyIb U
HanpasineHue. Cuna JlopeHma, ee Moaylp W
HampapjieHUE. JIBMKEHUE 3apsyKEHHOM 4YacTULbl B
OJTHOPOJJHOM MarHuTHoM mnose. PaGora cuisl Jlopenna.
SlBneHne  ByeKTpOMarHuTHOM  MHAyKOMH.  IloTok
BEKTOPA MArHUTHOW MHIYKIUHU. OJIEKTPOABIIKYILAS
CWJIa MHIYKIUHU. 3aKOH 3JIEKTPOMArHUTHOW HHIYKIIMH
®Dapanes. Buxpesoe DJIEKTPUYECKOE noJie.
OJNIEKTPOABMKYIAsT CUJIA MHAYKIUU B IIPOBOJHUKE,
JBIKYIIEMCSL  TOCTYyIIaT€IbHO B OJHOPOJHOM
MarHuTHOM Tonie. [IpaBuno Jlenma. MHIyKTHBHOCTB.
SIBieHME CAaMOMHAYKIMH. OJEKTPOABMKYyILAs CHJIA
CaMOMHAYKIMHU. DHEPIHsl MATHUTHOIO MOJISI KaTyLIKH C
TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

Kombunupoeannoe sansamue.

Jlabopamopnvie 3anamus
JlaboparopHas pabora Ne6. W3yueHue sBIEHUS
AJIEKTPOMArHUTHOW WHTYKIIUH.

Hpakmuuecmte SAHAMUA
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[IpakTuueckast pabota Ne4. TexHuueckue ycTpoiicTsa u
IIPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIC MAarHUTHI,
JJIEKTPOMATHUTHI,  DJIEKTPOABUIATENb,  YCKOPUTEIU
JJIEMEHTAPHBIX YaCTHL, UHIYKIIMOHHAS II€Yb.

Pasnea 5.
Koseoanusa n
BOJIHBI

26

Tema 5.1
Mexanunuec
KHe U
JIEKTPOMATH
HTHBIE
Ko0JIe0aHus.

Cogepxanue yueOHOro MaTepHana:

KonebarenbHas cuctema. CBOOOJHBIE MEXaHUYECKUE
kosebanusa. ['apmonuueckue konebanusa. Ilepuon,
4acToTa, aMIUIUTyJa U (aza konebanuil. [IpyKuHHBINA
MasTHUK. MaremMaTU4ecKuid MasiTHUK. YpPaBHEHHE
rapMoHu4eckux kojebOanuil. IIpeBpamienue sHepruu
opu rapMoHuYeckux kojeOanusx. KosebarenbHblil
KOHTYp. CBOOO/IHBIE AJIEKTPOMAarHUTHbIE KOleOaHUs B
UJ€aIbHOM K0JIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSMHU.
®opmyna ToMcona. 3akOH COXpaHEHUS ODHEPrUM B
ueanbHOM KojiebaTeibHOM KoHType. Ilpeacrasienue o
3aTyXarlux KOJIEOAHUSX. BoinyxneHnsie
MexaHuyeckue KojeOanus. Pe3onanc. BbeiHykneHHble
AJIEKTpOMarHuTHele KosiebaHus. [lepeMeHHBI TOK.
CuHycouJanbHbI  TEpEMEHHBIH  TOK. MOIIHOCTB
NIEPEMEHHOI0 TOKAa. AMIIIMTYJHOE U JEHCTBYIOLIEE
3Hau€HUE CWJIbI TOKa M HampsbkeHus. Tpancdopmarop.
IIpousBoacTso, nepeaada u norpebdieHue
IIEKTPUYECKOW JHEPruu. ODKOJOTMYECKHE PUCKH IIpU
IIPOU3BOJICTBE JJIEKTpUUeckor osHepruu. KymeTypa
UCIIOJIb30BAHUs  DJIEKTPOSHEPIUU B  IOBCEIHEBHOU
JKU3HHU.

Kombunuposannoe 3anamue.

Ilpakmuueckue 3anamusl

[TpakTiueckast padora Ne 5. TexHuueckue ycrpoiicTBa
U MPaKTUYECKOE NMPUMEHEHHE: IEKTPUUECKUNA 3BOHOK,
TeHepaTop NePEMEHHOr0 TOKA, JMHUU JIEKTporepeiad

Jlabopamopnvie 3anamus

JlaboparopHass pabdora Ne7. HM3yueHue 3aBUCUMOCTH
nepuosia KojieOaHWW HUTSAHOTO MasTHUKA OT JUTHHBI
HUTHU

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1K1.2

Tema 5.2

Copepxanue yueOHOro MaTepuana;
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Mexanunuec
KHe 1
3JIEKTpOMAar
HHUTHBIE
BOJIHBI

MexaHudeckue BOJIHBI, YCIOBUS PacHpOCTPaHEHUSI.
ITepuoa. CkopocTh pacpoOCTpaHEHHUs U JJIMHA BOJIHBI.
[Tonepeunsie u mpoaonbHEIe BONHBL. MHTEpdepeHuus u
TuGpakuss MeXaHW4ecKuX BONH. 3BYK. CKOpOCThH
3ByKa. ['pomMkocTh 3Byka. Bricora Tona. TemOp 3ByKa.
OJIEKTPOMarHUTHbIE  BOJIHBL.  YCJIOBUSL ~ HU3JIy4YEHUs
3JIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BekTOopoB E, B, v B 3JIEKTpOMarHuTHOW BOJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:  OTpPa)KEHUE,
MIPEJIOMJIEHUE, MoJIsIpU3anus, nudpakius,
untepdepeniysa. CKOpOCTb 3IEKTPOMArHUTHBIX BOJIH.
[llxama  2IEKTPOMArHUTHbIX  BOJIH.  [IpumeHeHue
DJIGKTPOMATHUTHBIX BOJIH B TEXHUKE U  OBITY.
[TpuHnuUIBI paanocBs3u u TEJICBUJICHUS.
Panuonokamus.  DNEKTPOMArHUTHOE  3arps3HEHUE
OKPY’KaOIIEH cpeibl

Kombunuposannoe sanamue.

Ipaxmuueckue 3anamus

[Ipaktuueckas pad6ora Ne 6. TexHU4Yeckue ycTpoicTBa
U [paKTH4YeCKoe  MPUMEHEHHE:  My3blKaJbHbIC
UHCTPYMEHTHI, YIbTPa3BYKOBask TUATHOCTHKA B TEXHUKE
U MeAWIMHE, paaap, paauoNpUEMHHK, TEIEeBU30D,
anTenHa, Tenedon, CBU-neun

Tema 5.3.
Ontuka

Coneprxkanue yueOHOro Matepuarna:

I'eomerpuueckas OIITHKA. IIpssmonuHeitHOE
pacrpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyd
cBeTa. ToueuyHbIl UCTOYHMK cBeTa. OTpakeHUE CBETa.
3akoHbI oTpaskeHus cBeta. [locTpoenue n3obpaxeHuit B
wiockoM 3epkane. llpenomnenue cBera. 3aKoHBI
MpeJIOMJIEHUsT  CBeTa.  AOCOJIIOTHBIM  TOKa3aTelb
npesnoMienus.  IlonHoe  BHyTpeHHee  OTpaKeHHE.
[IpenenbHbI yroa MOJHOIO BHYTPEHHETO OTPa)KEHUSI.
Hucnepcust cBera. CioxHbBIM cocTaB 0enoro cera.
[IBer. Cobuparoniye U paccenBaronye JUH3bL. TOHKas
muH3a. DOKyCHOE pacCTOSHME W ONTHYECKas CHIIa
ToHKOM  auH3bl.  IlocTpoeHne  u300pakeHHil B
coOMparomMX M pacceuBarolMX JuH3ax. Dopmyrna
TOHKOM JIMH3Bl. YBEIMYEHHE, JaBaeMO€ JIMH3OW.
[Ipenensl NPUMEHUMOCTH TE€OMETPUUYECKON OINTHKHU.
BonnoBas OIITHKA. HNuTtepdepentus CBETa.
KorepenTHble HMCTOYHHMKH. YCIOBHS HaOIIONEHUS
MaKCHMyMOB ¥ MHUHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE  OT  JBYX  CHUH(a3HBIX  KOTE€PEHTHBIX
ucTouHnKOB. [udpakmus cBera. JudpaknmonHas
perieTka. Y cioBue HaOMIOEHUS TJIABHBIX MAaKCUMYMOB
Opy TNaJAeHUM  MOHOXPOMAaTHYECKOrO0  CBeTa Ha
mudpakuoHHyto pemeTky. [lonspuzanus cera
Kombunuposannoe 3ansmue.
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Jlabopamopnule 3anamus

JlabopaTopHas pabora No8. N3yueHne 2
n300pakeHHsI IPEIMETOB B TOHKOM JIMH3E.
Ipaxmuueckue 3anamus
[TpakTrueckas padora No 7 4
Texuuueckue yCTpOKCTBa u [IPAKTUYECKOE
PUMEHEHHUE: OUKH, aynma, doroanmnapar,
IPOEKIMOHHBIA  ammapar, MHUKpPOCKOIN, TEJIECKOIl,
BOJIOKOHHAsl  ONTHKa, JU(paKUMOHHAs  pelleTKa,
HOJIIPOU /I, TEJECKOI
Pazneu 6. 2
OcHoBBI
crneuraJbHOM
Teopuu
OTHOCUTEJIbH
OCTH
Tema 6.1 Cognepkanue y4eOHOro Matepuarna; OK 01
OcHoBBI I'panuubl NPUMEHMMOCTH KIIACCUYECKOW MEXaHUKH. 2 OK 02
TEeOpUH IlocTynatel crnenualbHOW TEOPUH OTHOCHUTEIIBHOCTH: OK 04
OTHOCHTEJbH | UHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe, OK 05
0CTH TIPHHITATT OTHOCHUTEIBHOCTHA DHUHINTENHA. OK 07
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeJjIeHue
BPEMEHM M COKpAIIECHHUE JUIMHBI. DHEPrus U HUMIIYJIbC
PeNATUBUCTCKOM yacTulibl. CBsI3b Macchl ¢ SHEPrUen u
UMITYJIbCOM PEJIATUBUCTCKOM YaCTHUIbl. DHEPrusi MOKOs
CBOOOJTHOW YaCTHIIBI.
Kombunuposannoe 3ansmue.
Pa3zpen 7. 14
KBanToBasn
(puszuka
Tema 7.1 Copneprkanue yueOHOTro MaTepuaa: OK 01
DJIeMeHTbI ®oronsl. Popmyna [lnanka cBa3u 3Hepruu QoToHa C 4 OK 02
KBaHTOBOM €ro yacToTol. DHeprus U umnyibc ¢poroHa. OTKpeITHE OK 04
ONTHKH u ucciaenoBanue  goroddpdexra. Ombitel ALl OK 05
CroneroBa. 3akoHbl  Qorodpdekra. YpaBHeHHE OK 07
OiiHmTeiHa ans ¢goroaddekra. "KpacHas rpanuna K 1.2
dorordpdexra. JlaBnenme cBera. Omweitel  [L.H.
JlebeneBa. Kombunuposannoe 3auamue.
Ilpaxmuueckue 3anamus
[TpakTiueckast pabora Ne 8. TexHuueckue ycrpoiicTBa
U TPaKTHYECKOE  MpPUMEHEHHE: ¢doTo37eMEHT, 2
dboTOIaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]
Tema 7.2 Copneprkanue yueOHOTo MaTepuaa: 2
Crtpoenue Mopens aroma Tomcona. OmbiTel Pesepdopma mo
aToma paccesHuto -yactull. [lnanerapnHas Monenp aroma.

[Toctynater bopa. M3nydenune u morsiomenne GoTOHOB
IpU TEpEeXoJie aToMa C OAHOTO YPOBHS SHEPIHMHM Ha
npyroi. Buabel cnektpoB. CHekTp ypOBHEW SHEpPruu
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aroMa Bojopoaa. BoinHoBble cBoicTBa yacTull. BoJHbI
ne bpoiing.  KopnyckynasipHO-BOJHOBOM — JTyaJIM3M.
CrioHTaHHOE M BBIHYKICHHOE m3inydeHue. Judpakuus
3JIEKTPOHOB B KpHUCTAUIAX. YCTPOWCTBO WU IPUHLHUII
pabotsl nazepa. Kombunuposannoe 3anamue.

Ilpakmuueckue 3anamusl

[Tpaktuyeckas pabora Ne 9. TexHudeckue ycTpoiicTBa
U NPaKTHYECKOEe NPHUMEHEHME: CIEKTPAJIbHBIA aHaIU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Tema 7.3
ATOMHOE

SIAPO

Conepxanue yueOHOrO MaTepuana:

OKCIEpPUMEHTBI, JOKA3BIBAIOIINE CIIO)KHOCTh CTPOCHHUS
anpa. OTtkpsiTHE PaauOAKTUBHOCTH. OnbITb
Pesepdopna 1o OIPEICICHUIO cocraBa
panmoakTUBHOTO M3nmydeHus. CBoiicTBa aibda-, Oera-,
ramMma-u3ily4eHus. BiusHue paJuoakTUBHOCTH Ha
JKUBble OpraHu3Mbl. OTKpbITUE NPOTOHA U HEUTPOHA.
Hyxnonnas wmogens snpa ['eiizenOepra-lBaneHko.
3apsn sapa. MaccoBoe uncio sipa. M3oromnsl. Anbda-
pacriag. DIEKTPOHHBIM M IO3UTPOHHBIN OeTa-pacmaj.
["amma-u3nyuyenue. 3aKkoH paJMOAKTHBHOIO pacnaja.
OHeprus CBSI3M HYKIOHOB B fAIpe. SInepHble CHIIBL
Hedext maccwl sanpa. Snepusie peakuuu. [lenenue u
cuHTe3 sAnep. SnepHbelii peakrop. TepMosaepHBIN
cuate3. [IpoGieMbl H  TEPCHEKTHUBHI  SACPHOMN
JHEPreTUKU.  OKOJIOTMYECKHE  aCIEKThl  SAEPHOHU
DHEPreTUKU. OJeMEHTapHble YacTHlbl. OTKpbITHE
no3uTpoHa. Meroapl HAOMIOACHUS M PEruCTpaLuU
3JIEMEHTapHBIX YacTHII. dyHIamMeHTaIbHbIE
B3auMoJieiicTBua. EnuHCTBO  (hu3Myeckol KapTHHBI
Mupa.

Kombunuposannoe 3anamue.

Pa3znen 8
9J1eMeHTBI
aCTPOHOMHUH
"
acTpopu3uKHU

Tema 8.1
J1eMEeHThI
ACTPOHOMUM
H
acTpopusuku

Coneprkanue y4eOHOro MaTepuarna;

Ortanbl  pa3BuTua  acTpoHomuu. llpukinanHoe wu
MHPOBO33PEHUYECKOE 3HAYCHHUE acTpOHOMHUH. Bun
3Be3qHoro Heba. Co3Be3nus, SpKUe 3BE3[bl, MJIAHETHI,
nx suaumoe asrxenune. Conneunas cucrema. IlmaHeTst
3eMHOM Tpymnnsl. Ilnanersl-rurantel. Manble Tena
Conneunoit  cucrembl. ConHue, @orocepa u
atmMocepa. ConHeuHass  aKTHBHOCTh.  MCTOYHHK
sHeprur CoJiHIIAa W 3Be3l. 3BE3/Ibl, MX OCHOBHBIC
XapakTepucTUKU. J(uarpamma "cnekTpaiabHBIM Kiacc -
CBETUMOCTL'". 3Be3Ibl TIVIaBHOU IIOCJIECNOBATEILHOCTH.
3aBHCUMOCTH ""Macca - CBETUMOCTE'" 71 3B€3]1 IJ1aBHOM
MOCJIEIOBATEILHOCTH. BHyTpeHHEe CTpoeHue 3Be3I.
CoBpeMeHHbIE TPEJICTABICHUS O NPOUCXOXKIECHUU U
spomonmu ConHIA W 3BE3Jl. OTamnbl JKHU3HH 3BE3].

OK 01
OK 02
OK 03
OK 05
OK 07
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Mneunsnii Ilyte - Hama [lanaktuka. ChoupanbHast
cTpykTypa [amakTuku, pacmpenesieHHe 3Be3l, rasa u
neutn. [lonoxenune u npmxenune ConHua B [ManakTuke.
Tuns! ranaktuk. [1nockas u chepuueckas moaCUCTEMbI
["ayakTuku. PaguoranakTuky U KBasapbl. YepHble IbIPbI
B  fAApax ranaktuk. Bcenennas.  Pacummpenue
Bcenennoii. 3akon XaO6ma. Pas0Oeranue ramakTuk.
Teopuss bonbiioro B3pbiBa. PenukTOBOE H3JIy4YEHUE.
Macmrabnas ctpykrypa Bcenennoit. Meraranaktuka.
Hepemennsie mpo6iieMbl aCTPOHOMUH.
Kombunuposannoe 3anamue.

Ilpaxmuueckue 3auamus 2
Htorosoe TecTupoBaHue
IIpomeskyTounasi arrecraumsi: AU PepeHUNPOBAHHBIN 3a4€éT BO 2
cemecTpe
KoncyabTanmum 10
Bcero 124

3. YCJIOBUS PEAJU3ALIMYA TPOTPAMMBI OBLLIEOBPA3OBATEJILHOM
JUCHUTIIMHBI

3.1. [Jlna peanuzanuud NpPOorpaMmMbl JAUCHMIUIMHBI JIOJLKHBI ObITh MPeIyCMOTPEHbI

clefylolue cnenuajbHbie nmoMemenus: «KabuHeT ecTeCTBEHHOHAayYHbIX OUCHUILIMHY. [lomemnienue
KabuHera, j1abopaTopuu COOTBETCTBYeT TpeOoBaHusAM CaHUTApPHO-3IUAEMHUOJIOTMUECKUX MpaBWI U
HopMaTuBOoB (CanlluH 2.4.2 Ne 178-02): ocHameHO TUIIOBBIM O0OOpPYJOBaHMEM, B TOM UHUCIE
CHeLMATU3UPOBAHHON yueOHOM MeOenblo M cpencTBaMu 0OydeHUs,, HeOOXOAMMBIMU Il BBIIOJIHEHHS
TpeOOBaHMI K YPOBHIO MOJTOTOBKU O0YYAIOIITUXCS.

Kabuner ecTrecTBEeHHOHAYYHBIX JUCIUILIMH OCHAIIIEH 000PYyI0BaHUEM:

KOMIUIEKT MeOenu JIsl IpenojaBaTeis,
JEMOHCTPALMOHHBIN CTOJI,
KOMIUIEKT MeOemu JJis 00y4aromuxcst Ha 25 mocaiouYHbIX MECT,
1a0opaTOpHbIE CTEHIBI,
JI0CKa ayAUTOPHAs,
KOMILIEKT Y4eOHBIX J1aKaTOB,
KOMIUIEKT MOPTPETOB YUEHBIX-(U3HUKOB,
TabJIMIa JeMOHCTPAIlMOHHAs «IIPUCTABKU JJIs1 00pa30BaHUs KPATHBIX U JOJIbHBIX €AUHUID),
TabJIMLa JEMOHCTPAMOHHAS «(PU3NYECKUE TTOCTOSIHHBIEY,
TabJIUIa JEeMOHCTPAIMOHHAS «MEXTyHapOHAsl CUCTEMA eIUNHUILL CHY,
TEPMOMETD,
6apomerTp,
MICUXPOMETP,
HITaTUB ¢ My(TOil U anKkoi,
JTMHAMOMETPBI,
OpYCKH C OTBEPCTHSIMU,
HaOopHI Tel,
BECHI JITAOOPATOPHBIE,
KaIllWJIISPbI, TPOOUPKH, KaJIOPUMETPBI,
yCTaHOBKa J1JabOpaTopHask «M3MEpEeHHEe ra30BOi MOCTOSHHOMY,
ycTaHOBKa J1abopaTopHas «K03((UIIMEHT MOBEPXHOCTHOTO HATSKEHUS JKUIKOCTI,
npuOop Ui JEMOHCTPALIMU Ia30BbIX 3aKOHOB,
KHUJIKOCTHBII MaHOMETP,
npubop Ui n3ydeHus f1edopMalui pacTsHKEHUS, IPYKHUHBI,
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e HA0Op MO AIEKTPOCTATHUKE,

e MamIMHA JIEKTPOoOpHAs Maas MoM,

e  aMIEpMETpPhI, BOJBTMETPHI, PE3UCTOPBI, KIFOUH, COSAUHUTENILHBIE TIPOBO/IA,
e HA0Op KOHJEHCATOPOB y4EOHBIMH,

e HaboOp IO paluOTEXHUKE,

e MOJEJb JEKTPOIBUTATEI,

e peocrar y4eOHBIH,

e  BOJBTOMMETD,

e  TEPMOPE3UCTOPHI,

e TEpMoIIapa,

e  KOHJICHCATOPHI JIEMOHCTPALMOHHBIC,

e JIEMOHCTPAIIMOHHBII KOMIUIEKT IO 3JIEKTPOJANHAMHUKE,
e  PErynsiTOp HaNpsDKeHHUS,

e yCTaHOBKa JJa0OpaTOpHAs «3JIEKTPOHHO-IBIPOYHBII MTEPEX01»,
e  MYJIBTHMETD,

e MalllMHA BOJHOBAs,

e YCTaHOBKa J1a0OpaTOpHas «3JICKTPOMArHUTHBIC BOJHEI,
e  JIMH3BI,3KpaHbl,3epKaa,.

e CTpoOOCKOT,

e  OCBETHUTEIb,

e  IUIOCKOTNApaJUIeNbHbIC IUIACTHUHBI,

e ycTaHOBKa JabopaTopHas «BHEUIHHHA (HOTOdIPPEKT»,

e  CIIEKTPOCKOTI,

e IUIMTKA DIIEKTPHYECKAsI.

TEXHUYECKUMU CPEICTBAMM:
- yueOHo-MeTonueckuil kommieke (YMK) npenonasarens;
- THPOPMAIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;
- SKpaHHO-3BYKOBBIE IOCOOHUS;
- KOMIUIEKT TEXHHUYECKOH JTOKyMEHTallMd, B TOM 4HCJE€ Macnopra Ha CpejacTBa O0OyuyeHus,
MHCTPYKIIMH 110 UX MCIOJIB30BAHUIO U TEXHUKE O0€30MaCHOCTH;

3.2. UnpopmannoHHoe obecnedeHne peajsn3anun 00ydeHus

Jnisa peanuzanuu mporpamMmbl  OMONMMOTEYHBINH (DOHJ KMeeT MeyaTHbIE W/WIKM DIEKTPOHHBIE
oOpa3oBaTenbHble W WH(DOPMAIIMOHHBICE PECYpPChl, PEKOMEHJyeMBbIC JIII  WCIIOJIb30BAaHHUS B
00pa3oBaTenbpHOM IMpOIIecce:

DJIeKTPOHHBbIE H3AaHNs (3JEKTPOHHBIE pecypchl):

OcHOBHBIE HCTOYHHKH

1. Msikumes, I'. 5. ®usuka: 10 xnacc: 6a30BbIi ¥ yriyOn€HHBINA ypoBHU : yueOHuk / I'. 5. Mskuiues,
b. b. byxosues, H. H. Corckuii ; mox penakmueit H. A. TlapdpentreBoii. — 11-e u3n. — Mocksa :
[Tpocsemenne, 2024. — 432 c¢. — ISBN 978-5-09-112178-0. — TekcT : 3NEKTPOHHBIA //
DIeKTpOHHBIN pecypc mudpoBoi odpazosatenbHon cpeabl CIIO PROFob6paszoBanwue : [caiit]. — URL:
https://profspo.ru/books/132340.— Pexxum noctyna: 11 aBropusup. [lons3oBareneit

2. Msikumes, I'. 5. @usnka: 11 kimacc: 6a30BwIil U yriyOaEéHHbIN ypoBHH : yueOHUK / . SI. Msikues,
b. b. byxosues, B. M. Hapyrun ; nox peaakuueit H. A. IlapdentseBoit. — 12-e nzn. — Mocksa :
[Tpocsemenne, 2024. — 441 c. — ISBN 978-5-09-112179-7. — TekcT : 3IEeKTpPOHHBIA //
DeKTpOHHBIN pecypc nudpooii oopazoBarenbHoil cpensl CIIO PROFoGpa3osanue : [caiit]. — URL:
https://profspo.ru/books/132346. — Pexum goctyna: st aTopusup. [lonp3zoBareneit

3. ®usnka: 0a30BbI ypOBEHB: MPAKTUKYM IO PELICHUIO 337au: yuyeOHoe rnocobue, pazpaboTaHHOE B
KOMIUIEKTE C y4eOHMKOM JUIsl 0Opa3oBaTeNbHBIX OpraHU3alldi, pealu3yrolux oOpa3oBaTeibHbIE
nporpaMmsl cpeHero npogdeccruonansHoro oopasosanus / H. C. Ilypsimesa, H. E. Baxeesckas, 1. A.
Hcaes, B. M. Yapyrua. — Mocksa: IIpocsemenne, 2024. — 240 c. — ISBN 978-5-09-113685-2. —
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Tekct: »neKkTpoHHBIH // DneKTpoHHBIM pecypc uudpoBoil obpasoBarenbHoit cpeast  CIIO
PROFo6pazoBanue: [caiit]. — URL: https://profspo.ru/books/139412. — Pexum noctyma: s
aBTOPU3HUP. M10JIb30BATEIEH

JlonoIHUTeIbHbIe HCTOYHUKHU

1. ®uzuka: 10 kmacc: 6a30BbI W yriIyOn€HHBIA ypoBHH. B 2 wactax. Y.l : yueOnumk / JI. D.
I'ennenmreiin, A. A. bynarosa, 1. H. Kopaunses, A. B. Komkuna ; non penakuueii B. A. Opnosa. —
5-e uzn. — Mockaa : [Ipocsenienue, 2024. — 304 ¢. — ISBN 978-5-09-117295-9, 978-5-09-115469-
9 (u.1). — TekcT: PNEKTPOHHBIN // DAEKTPOHHBIA pecypc IudpoBoit obpazoBarensHoi cpeansl CI1O
PROFoGpazoBanme: [caiiT]. — URL: https://profspo.ru/books/132343. — Pexxum pnocryma: ais
aBTOPU3HP. MOJIb30BATENECH

2. ®uzuka: 0a30BBIi ypOBEHb: Y4eOHUK JJsi 0Opa30BaTENBHBIX OpPraHU3alUM, peaTn3yIOMINUX
oOpa3zoBaTenibHble IpOrpaMMbl cpeaHero npodeccuonansHoro odpazosanus / H. C. Ilypeimesa, H. E.
Baxeesckas, /1. A. Ucaes, B. M. Yapyrun. — Mocksa : I[Ipocsemenue, 2024. — 516 ¢. — ISBN 978-
5-09-113684-5. — TeKkcT: 3MeKTpOHHBIN // DNEKTPOHHBIN pecypc IUdPOBO 00pa30BaTEIbHON CPEIbI
CITIO PROFobGpa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/139411. — Pexxum mocryma: as
aBTOPU3HP. MOJIb30BATENEH

4. KOHTPO.Ib Y OLIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM JUCIHUILIAHBI
S.
KoHTponb M OlLleHKa pe3ysbTaTOB OCBOCHMs 00I1€00pa30BaTEIbHOM JUCHHUIUIMHBI PACKPBIBAIOTCS

yepe3 AMCLUUILIMHAPHBIE pe3yJIbTaThl, HAlPaBJIEHHbIE HA (OPMUPOBAHKE OOIMX U MPO(ecCHOHATBHBIX

KOMHGTCHHI/Iﬁ 10 pa3jacjiaM U TCMaM COACPIKaHU S yqeGHoro Marcpuaia.

OrneHka KayecTBa OCBOCHHS y4eOHOH MpOrpaMMbl BKJIOYACT TEKYIIMH KOHTPOJb YCIEBAaeMOCTH,

IMPOMEKYTOUHYHO aTTECTALIUIO 11O UTOraM OCBOCHUA NJUCHUIIIINHBI.

Texymuid KOHTPOJb TMPOBOIUTCS B (OpME YCTHOTO W IMHCBMEHHOTO OIPOCOB, TECTUPOBAHMSI,

IMPOBCPKHU IMMOATOTOBKHU COO6H_ICHI/II71, 3allIUThI PE3YJIbTATOB BBINIOJIHCHUSA NPAKTUYCCKUX U J'Ia60paTOpHLIX

paboT, KOHTPOJIBHBIX PAOOT.

[TpomesxyTouHas arTecTanus NPOBOAUTCS B popMe U PepeHIIMPOBAHHOTO 3a4eTa BO 2 CEMECTpE .

OK, IIK

Pa3znen, Tema

Tun oueHoYHbIX CPEACTB

OK 01. Beibupats criocoOsl
peleHus 3aaa4

Pasznen 2.
Pazgen 3.

Temnr 2.1,2.2, 2.3
Temnr 3.1, 3.2, 3.3

- YCTHBIH OIIpOC;
- (ppoHTANBHBIN OMPOC;

IpoQeCcCHOHATBHON Paznen 4. Temn1 4.1, 4.2, 4.3 -OIICHKA BBITIOJTHEHUS
ACATEIPHOCTH IIPUMEHUTENBHO K | Paszgen 5. Temsr 5.1, 5.2, 5.3 (UBUYECKUX TUKTAHTOB,;
pa3IMIHBIM KOHTCKCTaM Paznen 6. Temsr 6.1 - OIICHKA KOHTPOJIbHBIX padorT;

Paspmen 7. Temsr 7.1,7.2,7.3 - HaOJIIOIEHKE 33 XOI0M
Paznen 8. Tema 1.1 BBINOJIHEHUS 1Ta00PaTOPHBIX
OK 02. Ucnonp30oBaTh Paznmen 2. Temsr 2.1, 2.2, 2.3 paboT U OlLIEHKA BBITIOJTHEHUS

COBPEMEHHBIE CPEJICTBA MOUCKa,
aHaJM3a U UHTEepIpeTauu
UHpOpPMALIUU U
UH(POPMALIMOHHBIE TEXHOJIOTHH

Pasnen 3.
Pazgen 4.
Pazgen 5.
Pazgen 6.

Temnr 3.1, 3.2, 3.3
Temn1 4.1,4.2, 4.3
Temsr 5.1,5.2,5.3
Tewmsr 6.1

1a00paTOpHBIX PaboT;

- OLICHKA MPaKTHYECKUX padboT
(permeHust KaueCTBEHHBIX,
pacyeTHbIX, MPodecCHoHATEHO

AT BBITIOTHEHNA 387124 Pasnen 7. Temsr 7.1, 7.2, 7.3 OpPHMEHTHPOBAHHBIX 3a/1a4);
PO eCCHOHATBHOI Pasnen 8. Tema 1.1 - OLIEHKA TECTOBBIX 3a/1aHUN;
ACATCIILHOCTH - HAaOJTIO/ICHHUE 33 XOJIOM
OK 03. IIimanupoBats n Pazgen 1. Temsr 1.1
BBITIOJHEHHUS HHIAMBH Ty ATTbHBIX

peann30BbIBATE COOCTBEHHOE Pazzen 2. Temsr 2.1,2.2,2.3 [POEKTOR H OIEHKA
IpO(ECCHORANEHOE Pasnex 3. Tema 3.1,3.2, 3.3 BBITIOJHEHHBIX IPOEKTOB;

Pazgen 4. Temr1 4.1, 4.2, 4.3 p ’

JMYHOCTHOE Pa3BUTHE,
HpEANPUHUMATEIBCKYIO
JACATCIIBHOCTH B
npodeccuoHaabHOH chepe,
UCIIOJIb30BATh 3HAHUSI 10

Paznen 5.
Paznen 8.

Temsr 5.1,5.2,5.3
Tema 1.1

- OIICHKA BBIIIOJTHCHUA
JOMAITHUX CaMOCTOATCIBbHBIX
pabor;

- HaOJIrOIEHNE U OLIEHKA
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(MHAHCOBOW TPaMOTHOCTH B
pa3IMYHBIX KHU3HEHHBIX
CUTyaluAax

OK 04. D¢ddexTuBHO Paznen 2. Temsr 2.1, 2.2,2.3
B3auMojIeiicTBOBaTh 1 paborars | Paspen 4. Tema 4.1,4.2,4.3
B KOJUICKTUBE ¥ KOMaH]IE Pazgen 5. Tema 5.1, 5.2, 5.3
Pasznen 6. Tema 6.2.
Pazgen 7. Temnr 7.1, 7.2, 7.3
OK 05. OcymiectBisits yerayio u | Pasgen 1. Temsr 1.1
FOCYIAPCTBEHHOM SI3bIKE Paznen 3. Temn1 3.1, 3.2, 3.3
o . Pazgen 4. Temn1 4.1, 4.2 ,4.3
Poccuiickoii ®enepanniu ¢
N Pazgen 5. Temnr 5.1, 5.2, 5.3
y4eTOM OCOOEHHOCTEH
Paspnen 6. Temsr 6.1

COUAIIBHOTO U KYJIbTYPHOI'O

KOHTEKCTA Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8. Tema 1.1

OK 07. CogeticTBOBaTh Pazgen 2. Temsr 2.1, 2.2,2.3

COXPaHEHHIO OKPYIKAFOIIEH Pasznen 3. Tems1 3.1, 3.2, 3.3

CpelIbl, PECYPCOCOEPEKEHHMIO, Paznen 4. Tems1 4.1, 4.2,4.3

IPUMEHATH 3HaHUA 00 Pa3nen 6. Temsr 6.1

W3MEHEHUH Kiaumara, npuHuuisel | Pasnen 7. Temsr 7.1, 7.2, 7.3

OepexITUBOTrO MPOU3BOJICTBA,
3¢ (EeKTHBHO JACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUSIX

Pazgen 8.

Tema 1.1

IIK 1.2. Onpenensath
TEXHUYECKOE COCTOSIHUE
000py1I0BaHUsI, OCHACTKH,
UHCTPYMEHTA, CPE/CTB
U3MEPEHUH U CPOKH TPOBEICHHS
UX OBEPKU HAa COOTBETCTBHE
TpeOOBaHUSM HOPMATHBHBIX
JIOKYMEHTOB M TEXHUYECKHUX
yCIIoOBUH (110 OTpacisiMm)

Pazgen 2.
Pazgen 3.
Pazgen 4.
Paznen 5.
Pazgen 7.

Temsr 2.1, 2.2,
Temsr 3.1, 3.2
Temer 4.2,4.3
Temsr 5.1,5.2,5.3
Temnr 7.1, 7.2

pelIeHus Keic-3aaay; -
nuddepeHIMpOBaHHbBIN 3a4eT.
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