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PabGouass mnporpamma yueOHOTO TmpeaMeTa pa3paboTaHa Ha  OCHOBE
denepanbHOrO TOCYAapCTBEHHOTO O0pPa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIEro
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413 «O6 ytBepxknenuun @DenepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEebHOTO
CTaHaapTa cpemHero oobmero obOpazoBaHus» W (QeAepaTbHOTO TOCYIaPCTBEHHOTO
00pa30BaTEeNpHOrO CTaHIAPTa CpPEAHEro MpPOodEeCCHOHATBLHOTO O0pa30BaHUS IO
cnenuanbHocTh 40.02.04 FOpucnpyaeHuus.
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(pamummst, UMs1, 0TIECTBO, TOJDKHOCTD, KBATH(HUKAIIOHHAS KaTerOpHsT)
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YTBEPKJICHUIO HA 3aCEAaHUU MPEIMETHON (LUKIOBOM) KOMUCCUU OOIINX JUCHUIIIMH.
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1. O6uias xapakrepucTika paboueil mporpaMmmMbl y4eOHOTO npeameTa

1.1. Mecto yueOHOrO mpeameTa B CTPYKTYpPe OCHOBHOW 0Opa3oBaTebHOMN
IPOrpamMMBl

VYueOnsrii npeamer OIIb. 09 @usuka sBrusercs 00s3aTENbHON YaCThIO
00111e00pa3oBaTeIbHOr0 Y4eOHOTO IIMKIIa OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMBbI B
cootBercTBUM ¢ PI'OC no cnermansaoctu CI1O 40.02.04 FOpucnpyaeHus.

1.2 lenp 1 miiaHupyeMble pe3yibTaThl OCBOCHHS Y4EOHOr0 MpeaMeTa:

ConepxaHue mnporpammsl  00IIE00pa30BaTENbHON  JTUCHUIUIMHEL  DPuU3KKa
HaMpaBJIeHO Ha JIOCTH)KEHUE CIEAYIOIUX Lee:

— (opMUpOBaHHME HHTEpeEca U CTpPEMJICHUS OOydalolUXCsl K HaydyHOMY
U3YYEHHUIO IPUPOBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE IIPEICTABICHUI 0 Hay4YHOM METO/IE NO3HAHUSA
1 (OpMHUPOBAHUE UCCIIEA0BATEIBCKOTO OTHOIICHHS K OKPYKAIOIIKUM SBJICHHSIM;

— ($opMUpOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3yibTaTa U3y4eHUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

— (¢opMUpOoBaHHE YMEHHUN OOBACHATH SBICHHUS C  HCIOJIB30BAHUEM
($u3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

— (opmupoBaHHEe TPEACTABICHUA O podM (U3UKUA I Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

— JlocTmkeHue 3THX Leseld 00ecreunBaeTCsl pelIeHUEM CIIEIYIOMMX 3a]1ad
B IIpOLIECCE U3YUEHUS Kypca (U3UKH HAa YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

— NpuUOOpEeTEHHE CUCTEMBbI 3HAHUM 00 O0IKX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIKOYAST MEXAHUKY, MOJIEKYJIAPHYIO (PU3HKY, AIEKTPOJINHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI ACTPOPUBUKHY;

— (opmupoBanue yMEHUI OPUMEHSATh  TEOPETUUYECKUE 3HAHUS
JUIsl 0OBsICHEHUS! (PUBMUECKUX SIBIICHUN B MPUPOJAE W I NPHUHITHUS MPAKTHUYECKUX
PEIIEHU B MOBCEAHEBHOM KW3HU;

— OCBOEHHE CIOCOOOB peIIeHHs pa3IuYHbIX 33Jady C $BHO 3aJaHHOU
¢uznyeckoil Mopenplo, 3a7ad, MOJAPa3yMEBAIOIIMX CAMOCTOSITEILHOE CO3JaHHE
buznyecKoil MoeNu, COOTBETCTBYIOLIEH YCIOBUSIM 3a/1a4H;

— T[IOHUMaHuE€ (PU3NYECKUX OCHOB W MPUHIMUIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPY>KAIOUIYIO CPENy;

— OBJAJICHHE METOIaMH CaMOCTOSITEIILHOTO IUTaHUPOBAHUS
U IIpOBeIeHUS (PU3MUECKHUX IKCIIEPUMEHTOB, aHAIN3a U HHTEPIIPETAllMi HHPOPMAITIH,
OIPENENEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

— CO3JlaHME€ YCIIOBUM JJisi Pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

O6mue xommeteHiuu (nanee — OK) u npodeccuoHanbHbIE KOMIIETCHIIUU
(manee — IIK) ®I'OC CIIO B cOOTHECEHUM C JUYHOCTHBIMHU, METAMPEIMETHBIMU U
peIMETHBIMU pe3yJibTaTaMu o0ydeHus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO
IIpe/ICTaBIICHbI B TaOIULIE:



Kon n

[Inanupyemsle pe3yJIbTaThl

HalMEHOBaHUE O6mmue JMcuuIuinHapHble
bopmMupyeMbIX
KOMIIETCHIIMH
JInuHocTHBIE pe3ynbrarhl NOKHBEL | [IPG 1. CdhopmupoBaHHOCTH
OTpakaTb B  YacTM  TPYAOBOIO | MIPEJCTABICHUN 0 ponu
OK 01. BeiOupars BOCIIUTAHUS: U MecTe (PM3MKH M aCTPOHOMHH B
CIOCOOBI peICHUsT | - TOTOBHOCTb K TPYHAYy, OCO3HAHHE | COBPEMEHHOM HaydyHOW KapTuHe

3aj1a4
npodeccruoHaIbHON
JEATEIbHOCTH
MMPHUMCHUTCIIBHO

K Pa3IMYHbIM
KOHTCKCTaM

[IEHHOCTH MacTEePCTBA, TPYAOIIO0HE;
- TOTOBHOCTh K  aKTHBHOM
ACATCIIbHOCTU TEXHOJIOTHYECKOU H

COIIMAIIBHOM HapaBJICHHOCTH,
CIocoOHOCTh UHHUIUHAPOBATh,
IUIAHAPOBAaTh W CaMOCTOSITEIHLHO

BBITOJIHATH TAKYIO IEATEIbHOCTD;
- WHTEpeC K paznu4HbIM cdepam
npodeccHoHANBHON AeSITeITLHOCTH,
- TOTOBHOCTb M CIOCOOHOCTHh K
00pa3oBaHUI0O U CaMOOOPA30BAHUIO
Ha TIPOTSHKEHUU BCEH JKU3HH.
MeranpeameTHbie pE3yNbTaThI
JOJHKHBI OTPaXKaTh:

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU MO3HABaTEIbHBIMU
JICUCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE ICHCTBUSA:
CaMOCTOSITENIbHO (OPMYIUPOBATh U
aKTyaJlu3UpOBaTh npobiemy,
paccMarpuBaTth €€ BCECTOPOHHE;
yCTaHaBIIMBaTh CYIIECTBEHHBII
NpU3HAK WM OCHOBAaHUS  JUIS
CpaBHEHMsI,  KJIacCUPHUKALUU U
0000IICHHS;  ONpPEACNATh  IeNH
JesITeIbHOCTH, 3a/1aBaTh apaMeTphl
U KpPUTEPUH UX  JOCTHIKEHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH |
MPOTUBOPEUHS] B paccMaTpUBAEMBbIX
SIBJICHHUSIX; BHOCHTH KOPPEKTHUBHI B
NesITebHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJABTATOB IIETISIM,

OLICHUBATh  PUCKU  TOCIEICTBUI
JESATENNLHOCTH; pa3BuBarh
KpEaTuBHOE MBIIIICHHE npu
pEIICHUH KHU3HEHHBIX POOIIEM;

0) 0a3oBBIE HCCIIEIOBATEILCKHE
JIEUCTBUS:

- BIQJETh HaBBIKAMU  y4eOHO-

HCCIIEIOBATENLCKOM H  MPOEKTHOMN
JIeSITENNLHOCTH, HaBBIKAMU
paspernieHus mpooiem;

MHpa, O CHCTEMOOOpa3yromeit
poimn  GU3MKM B DPa3BUTHH
€CTECTBEHHBIX  HayK, TEXHHKH
U COBPEMEHHBIX TEXHOJOTUH, O
BKJIaJe POCCUNCKUX
U 3apyOEKHBIX yYEHBIX-(U3UKOB B
pa3sBUTHE  HAayKW; [OHUMAaHHE
busmueckoit CYIIIHOCTH
Ha0JII0/1aeMBbIX SIBIICHUI
MHKpPOMHPA, MaKpoMHupa u
Meramupa; I[OHMMaHHE  POJHU
aCTPOHOMHU B  TIPAKTUYECKOH
JESTEeTbHOCTH Ye0BeKa "
JajbHEHIIEM HayYHO-TEXHHYECKOM
pa3BUTHH, posn ¢$uzuku
B (QOpPMHUpOBaHMHM Kpyrozopa u
(YHKIMOHATBHOH  TPAaMOTHOCTH
YeJIoBeKa JUIst peuieHus
MPAaKTUIECKHUX 3a/1a4;

ImP6 2.  CdopMupoBaHHOCTh
YMEHUH pacro3HaBaTh GU3NIECKHE
saBIeHUs (MIPOLIECChl) U OOBSICHATH
MX Ha OCHOBE M3yYCHHBIX 3aKOHOB!
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE

PSIMOJIMHEHHOE TIBYKEHHE,
CBOOO/IHOE MaJICHHE TeJ, IBUKEHUE
o OKPYXHOCTH, UHepIus,
B3aNMMOJICHCTBHE Tell,
Koje0arenbHOe JIBYDKEHHE,
pPE30HAHC, BOJIHOBOE JIBHIYKCHHE;
i dysus, OpOYHOBCKOE

ABHUXKCHUEC, CTPOCHHUC )KHHKOCTefI n
TBCPABIX TCJI, USMCHCHUC o0bema

Tem npu HarpeBaHUHU
(oxnaxkaeHun), TEIIOBOE
paBHOBecHe, UCIIapeHue,
KOHJeHCaIusl, IJIaBJICHUE,
KpUCTAIITU3AIIHS, KHUTICHUE,

BIIAXKHOCTB BO3/lyXa, CBA3b CPEAHEHN
KMHETUYECKOW SHEPIHH TEILUIOBOTO
JBMDKEHHST MOJIEKYIT ¢ aOCOIOTHON
TEMIIEpaTypou, IIOBBILLICHUE
JIAaBJICHUS ra3a [IpU €r0 HarpeBaHUHU




- BBISIBJISTh MIPUYHHHO-
CIIC/ICTBEHHBIC CBSI3H "
aKTyaJIM3UPOBATh 33129y, BHABUTaTh
TUIIOTE3y €€ peIICHHs, HaXOAUTh
apryMeHTbl JUId  JO0Ka3aTejbCTBa
CBOMX  YTBEp)KACHHH,  3aJaBaTh
napaMeTpbl U KPUTEPUH PELICHHUS;

- aHaNM3WPOBAaTh NONYyYCHHBIE B
XOJIe PEUICHUsI 3aJaull pe3yJbTaThl,
KPUTHYECKU OLICHUBATh ux
JOCTOBEPHOCTb, ~ MPOTHO3UPOBATH
N3MEHEHHE B HOBBIX YCIIOBHSIX;

- yYMeTb TME€PEHOCHTh 3HAaHUS B
MO3HABATEJIHYI0 M MPAKTUYECKYIO
YaCTH JKU3HEACATEIBHOCTH;

- YMETh MHTErPHpOBATh 3HAHHS W3
Pa3HbIX IPEeIMETHBIX 00acTel;

- BBIIBUTaTh  HOBBIE  HJIEH,
npeasararh OpHUTI'HHAJIbHBIC
MOJIXOMABI U PEUICHUS;

- MPOSBIIATh CIIOCOOHOCTh WX
HMCIOIb30BaHUS B II03HABATEILHON U
COLMAJIBHOW MPAKTHUKE;

-IPOSIBIIATH CIIOCOOHOCTH u
TOTOBHOCTb K CaMOCTOSTEIIbHOMY
MTOUCKY METO/IOB pelieHus
MIPaKTUYECKUX 3a/a4, TPUMEHEHHUIO
Pa3IMYHbBIX METOJOB IMO3HAHUS;

- craBUThb U  (HOPMYIHPOBATH
cOOCTBEHHEBIE 3a1auu B
0o0pa3oBaTeNbHON JIEATENBHOCTH U
JKNU3HCHHBIX CI/ITyaHI/IﬂX; BBISIBJIATH
MIPUYUHHO-CIEICTBEHHBIE CBSI3U H

I JI0Ka3aTelIbCTBA CBOMX
YTBEPXKACHUH, 3aaBaTh MapaMeTpsl
u KpUTEpUn pelieHus

aKTyaJIM3UpOBaTh 3a/1a4y, BHABUTaTh
THIIOTE3y €€ pEIICHHs, HaXOIUTh
apryMEeHTHI;

- AHAJIMU3UpPOBaThb IIOJIYYCHHBIC B
XOJIe PEUICHUsl 3aJaull pe3yJbTaThl,
KPpUTHYCCKU OILICHHBATh nux
JOCTOBEPHOCTb, ~ MPOTHO3UPOBATH
HU3MCHCHHWE B HOBBIX YCIOBHUAX;
JlaBaTh OLIEHKY HOBBIM CHTYaIlUsM,
OLIEHUBATh MPUOOPETEHHBIH OIBIT;
- paspabarbIBaTh IUIaH pELICHUs
npobiieMbl € y4yeToM aHalu3a
UMEIOIIMXCS  MaTepUaNbHbIX |

B 3aKpPBITOM COCYIE, CBSI3b MEXIY
napaMeTrpaMu COCTOSIHHMSI Tra3a B
M30MPOIECCax; AEKTPU3aIUs Tell,
B3aUMOJICHCTBHE 3apsIoB,
HarpeBaHue TMPOBOJHUKA C TOKOM,
B3aUMOJICHCTBHE MarHuTOB,
AIIEKTPOMArHUTHAS WHIYKIHS,
JNCHCTBHE MArHMTHOIO IO Ha
MIPOBOJIHUK C TOKOM U JIBUXKYIITUNCS
3apsi, 3JIEKTPOMArHUTHBIC
KoJIeOaHus u BOJIHEI,
MPSMOJIMHEHHOE PAacIPOCTpaHECHUE
CBETa, OTpaKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, auPpakIus U
MOJISIpU3aIisl  CBETa, JHCIICPCHS
CBETA, (hOTORIEKTPUYUCCKHIA
3pdeKT, CBETOBOC  JaBIICHUE,
BO3HMKHOBEHHE JUHEHYATOro
CIICKTpa aroma BOJIOPO/IA,
€CTECTBECHHAs M HWCKYCCTBCHHAS
PaJMOaKTUBHOCTD;
I1P6 3.
OCHOBOIIOJIAr afoIIMMHU
(GU3HYECKUMH  TIOHATUSMH |
BEJIMYMHAMH, XaPaKTECPU3YIOIIUMHU
¢duznueckue IIPOLIECCHI
(CBSI3aHHBIMH C  MEXaHHYECKHM
JIBIDKEHUEM, B3aUMOJICHCTBHEM
TeJ, MEXaHUYECKUMH KOJIeOaHUSIMHU
u BOJIHAMH; aTOMHO-
MOJIEKYIISIPHBIM CTpPOEHUEM
BEIIIECTBA, TEIIOBBIMHU
MpOLIeCCAMU; ANEKTPUYECKUM U
MarHUTHBIM MTOJISIMH,
ANEKTPUIECKUM TOKOM,
AIIEKTPOMATHUTHBIMU
KOJICOaHUSMH u
ONTHYECKUMH SIBIICHHSIMU;
KBaHTOBBIMH SIBIICHUSIMH,
CTPOCHHEM aToMa M aTOMHOTO
apa, PaAMOaKTUBHOCTHIO);
BJIAJCHHUE  OCHOBOIIOJAraloIIMMHU
ACTPOHOMUYECKUMHU  TMOHATHIMH,
MO3BOJIIOIIMMHU  XapaKTEPHU30BaTh
MPOLIECChl,  MPOUCXOAAIIUE  Ha
3Be3/1aX, B 3BE3HBIX CHCTEMax, B
MEKTaIaKTHICCKOM cperne;
NIBIDKCHUE HeOECHBIX T,
ABOJIIOINIO 3Be3 U BceneHHol;

Bnanenue

BOJIHAMU,

I1P6 4.
3aKOHOMEPHOCTSIMH,

Bnanenue
3aKOHAMU




HEMaTCpUAJIbHBIX

pecypcoB;

CTaBUTb HpO6J'ICMBI u 3aJa4yu,

JIOTTyCKaIOIIHe
pereHus

AJIBTCPHATHBHBIC

U TEOpUsMH (3aKOH BCEMUPHOTO
Taroreaus, [, II m III 3akoHEBI
HproToHa, 3akOH  COXpaHEHHs
MEXaHUYECKOM HHEpPruu, 3aKOH
COXpaHEHUs MMIYJIbCa, MPUHIIUI
CYyNEepHoO3UlIMM  CUJI, HPUHIHUII
PaBHOIIPABHOCTH  MHEPIHATBHBIX
CHUCTEM OTCYETa; MOJEKYISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS
BEIIISCTBA, ra3oBEIC 3aKOHBI,
MEPBbIl 3aKOH TEPMOAMHAMUKH;
3aKOH COXPaHEHUsI JIEKTPUUECKOTO
3apsana, 3akoH Kynmona, 3akon Oma
JUI ydacTKa 1enu, 3akoH OMma jist
MOJTHOM  DJICKTPUYECKOM  LIEMH,
3akoH JDxoyns - JleHua, 3akoH
ANIEKTPOMArHUTHOM WHIYKIIWH,
3aKOH COXpPAHEHUS DHEPTHH, 3aKOH
MPSAMOJIMHEHOTO

pacpoCTpaHEHHs] CBETa, 3aKOH

OTPaXXCHUA CB€Ta, 3aKOH
IMPCIOMIICHUA CB€Ta, 3aKOH
COXpaHCHUA OHCPI'uu, 3aKOH
COXpaHCHHA HUMITYJIbCa, 3aKOH
COXpaHCHUA QJIICKTPUYICCKOI'O
3apsanaa, 3aKOH COXpaHCHHA

MacCOBOTO  YHCJA, MOCTYJaThbl
bopa, 3akoH paaMOAKTUBHOTO

pacrnana); YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB "
3aKOHOMEPHOCTEM TMpU  aHaJIU3e
(buznIeCcKux SIBJICHU u
IIPOLIECCOB;

IIP6 6. Biagenne OCHOBHBIMHU
METOAaMH HAy4YHOTO IIO3HaHUS,
HCTIOJTE3YEMBIMHU B busnke:
MPOBOJIUTH TPSMBIE U KOCBEHHBIE
U3MepeHUs (U3HUYSCKUX BEIIMYUH,
BBIOMpass ONTHUMANBHBIM CHOCO0

U3MEpEeHUS u UCIIOJB3YA
U3BECTHBIE  METOJBI OLICHKH
MTOTPEIIHOCTEN WU3MEPEHHUI,
IIPOBOJIUTH HCCJIEJIOBAHNE
3aBUCUMOCTEN buznyeckux
BEJIMYMH

C  MHCIOJNb30BAHUEM  MPSIMBIX
U3MEpEHU, OOBSICHATh
MOJy4EHHBbIE pe3ynbTaThl,

UCTONB3ys (U3NYECKHE TEOpHUH,
3aKOHBI MW TIIOHATHUA, H [ACJIaTh
BBIBO/IBI;  COONIONATh  MpaBHJIA
0€e3011acHOro Tpyaa




MpY MPOBEICHUN UCCIEHOBAaHUN B
paMKax y4eOHOrO SKCIEePUMEHTA U
y4e0HO-HCCIIeI0BATEIbCKON

JEATSILHOCTH C HCIOJIb30BAHUEM

U (POBBIX U3MEPUTEIHHBIX
YCTPOICTB U J1abOpaTopHOro
000pyIOBaHUS;
c(hOpMUPOBAHHOCTD
MPEJACTaBICHUI

O MeToJax IOJIyYeHUs Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

[P6 7.  ChopMupoBaHHOCTH
YMEHUS pelaTh pacueTHbIE 3a1a4u
C SBHO 3aJlaHHOM (HU3UYECKOU
MOJIENIbI0, MCTIONB3Yysl (hH3UUIecKue
3aKOHBI

Y TPUHLMUIIBI; HA OCHOBE aHalu3a

YCIIOBHS 3a/1a4u BbIOMpAThH
(Gu3nYecKyr0 MOJelb, BBLACIATD
¢buznueckue BEJIMYMHBI u

dbopmynbl, HEOOXOMUMBIE ISl €€
pelIeHUs, TPOBOIUTH PACUCTHl U
OIICHUBATh peaNbHOCTh
MOJTy4EHHOTO 3HAUYCHUS
(bu3MYeCKOW BEJIMYHUHBI, pelIaTh
Ka4eCTBCHHBIC 321241, BBICTPANBAs
JIOTHYECKH HENPOTUBOPEUUBYIO
LETMOYKY PacCyXIAEHU C OIMOpoi
Ha U3YyYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTU U (PU3MUYECcKue
SIBJICHUS

OK 02.
Hcnons3oBarh
COBPEMEHHBIE
CpeJICTBA MTOUCKA,
aHajm3a

Y MHTEpIpeTaun
nH(popMauu

1 UHGOPMAIIOHHBIE
TEXHOJIOTHH

JJIs1 BBITIOJIHCHUSL
3ama4d
npodecCuoHaTBHOM
JeSITEIbHOCTH

JINYHOCTHBIE pE3YIABTATHl JIOJIKHBI
OTpakaTb B  YacTU  IIEHHOCTH
HAy4YHOT'O MIO3HAHUSA:

- c(OpMHPOBAHHOCTh
MHPOBO33PEHMUS,
COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HaykKu W
00111€CTBEHHOM NPaKTUKH,
OCHOBaHHOTO Ha JUAJOre KyNIbTyp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MeECTa B MOJUKYIBTYPHOM
MHpE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM H
YUTaTEIbCKON KYJIBTYpbI KaK
CpEeACTBa B3aUMOJACHCTBUS MEXKITY
JIIOIBMU U TIO3HAHMSI MUPa;

MeranpenmeTHsle Ppe3yJIBTaThI
JNOJDKHBI  oTpaxarb:  OBiajgeHue
YHUBEPCAJIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JICHCTBUSMU:
B) pabota ¢ nHbopMaImei:

IIP6 5. VYmeHue  y4uUTHIBAThH
IpaHulbl TPUMEHEHUS N3yYEHHBIX
buznueckux MOJIENIEH:
MaTepuaibHasl TOYKa,

MHEepLMaJbHas CHUCTEMa OTCyeTa,
UJCAIBHBIN Ta3; MOAEIN CTPOCHUS
ra3oB, JKUJKOCTEN U TBEPABIX Tell,
TOYEYHBIA DIIEKTPUYECKUN 3apsn,
sJIepHast MOJIENIb aTOMa, HyKJIOHHAs!
MOJIENb aTOMHOTO a1pa
MIpH peleHnn (PU3NIecKuX 3a/1ad;
ImP6 9.  CdopmupoBaHHOCTH
COOCTBEHHOM MTO3UIIUHI 1o
OTHOILIEHUIO K ¢buznyeckoit
uHpopManuy, TOJy4yaeMod U3
pa3HbIX  UCTOYHMKOB, YMEHUU
HCIIOJIb30BAaTh uudpoBbIe
TEXHOJIOTHH JUIS TIOKCKa,
CTPYKTYpPUpPOBaHUS,
UHTEPIIPETALMM U TIPEACTABICHUS
yueOHOM M Hay4YHO-IOMYJSIPHOM




- BJAJCTh HABBIKAMH MOJYYCHUS
uHPOpPMALIMU U3  HMCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYIIECTBJIATH  TOWCK,  aHAJH3,
CUCTEMAaTHU3aIUI0 U HHTEPIPETAIUIO
WHGPOPMALIUU PA3JIMYHBIX BHJIOB H
(dhopM TpeacTaBIeHUS;

- CcO3laBaTh TEKCThl B Pa3IMYHBIX
dopMarax ¢ yd4eTOM Ha3HAYCHUS
WHGOPMAIIUY U [IEJICBOH ayJIUTOPHUH,
BbIOMpas  oNnTUMaIbHYIO  (opmy
MIPECTABIICHUS U BU3yaJIU3allNH;

- WCIIOJIb30BaTh CpencTBa
WH(POPMALIMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA B
pelIeHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3aa4q C
COOJIIOIEHUEM TpeboBaHUI
PrOHOMUKH, TEXHUKHU
0€3011acHOCTH, THTUCHBI,
pecypcocOepexeHus, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
MH(OPMAITMOHHOHN 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHHUS
u 3aIATHI uHpOpMAIIHH,
nHpopMarmoHHOW  0e30MacHOCTH
JUIHOCTH

uHpOpMAaIlUU; Ppa3BUTHE YMEHUH
KPUTHUYECKOTO aHaJIM3a
noJy4aeMoi HHpOpMauu

OK 03.
IInanuposars

Y pean30BbIBATh
coOCTBEHHOE
npodeccuoHanbHOE
U JINYHOCTHOE
pas3BuUTHE,
MPEIIPUHIMATEITHC
KYIO JIeSITeIbHOCTh
B
npodeccruoHanbHON
chepe,
UCIOJIb30BaTh
3HaHUS 1O PaBOBOM
1 GUHAHCOBOMH
TPaMOTHOCTH

B PA3JIUYHBIX
KU3HEHHBIX
CUTYyaLUsX

JIMIHOCTHBIE PE3YIABTATHI JIOJDKHBI
OoTpakaTb B  4YacTH  JYXOBHO-
HPABCTBECHHOTO BOCTIMTAHHS:

- CIIOCOOHOCTH OIICHHUBATh
CUTYAIIHIO u MPUHUMATh
OCO3HAHHBIC pelieHus,
OpPUEHTHUPYACH MOpabHO-
HPaBCTBCHHBIE HOPMBI
1 LICHHOCTH,
-0CO3HaHHE
MOCTPOEHUE
Oynyuiero;
MertanpeameTHbie pe3ynbTaThl
JOJDKHBL ~ OTpaxkarb:  OBlajieHue
YHHUBEPCAJIbHBIMUA PETYASTUBHBIMH
JNIEUCTBUSIMU:

a) CaMOOPTaHU3AIIHS:

- CaMOCTOSITEIBHO OCYIIECTBIATH
MO3HABATENHHYIO JIeATEIIbHOCTD,
BBIBJISITH TIPOOJIEMBI, CTaBUTh H
dbopMynHrpoBaTh cOoOCTBEHHBIE
3a1a4yn B o0OpazoBarenbHOMI
JIEATEeIIbHOCTHU u JKA3HEHHBIX
CUTYAITUSIX;

Ha

JJMYHOI'O BKJIaJ B

YCTOWYUBOTO

ImP6 9.  CdhopMupoBaHHOCTH
COOCTBEHHOM MO3ULIUN o
OTHOLIEHUIO K ¢buznueckoit
uHpOpMaluy, TolydyaeMoll U3
pasHBIX  HCTOYHUKOB, YMEHHU
UCIIOJIb30BaTh U poBkIe
TEXHOJIOTHH JUIs MIOUCKa,
CTPYKTYpUPOBAHHS,
MHTEpIpETallMi U TpPeACTaBICHUS]
yueOHOM U Hay4YHO-IOMYJISPHOMN
uHpOpMallUU; pa3BUTHE YMEHUH
KPUTHYECKOTO aHaJIM3a
nojy4aeMoil HHpOpMaIuu




- CAaMOCTOATENIBHO COCTABIATH IUIaH
pemieHust NpoOJIeMbl € y4eToM
UMEIOIINXCS pecypcos,
COOCTBEHHBIX BO3MOXHOCTEH

U MPEIIOYTCHUN;

- JaBaTh OLICHKY HOBBIM CUTYalLlUsM;
cocoOCTBOBaTh (POPMUPOBAHHIO H
MIPOSIBIICHUIO LIMPOKOM SpyAuLuu B
pa3HbIX o0nactsx 3HAHUM,
MIOCTOSIHHO HOBBIIIATH CBOM
00pa3oBaTeNbHbIi M  KYJIBTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIB:

UCIONb30BaTh IMPHUEMBI pedIIeKCUH

JUISL  OLICHKHM CHUTYyallMH, BBIOOpA
BEPHOTO PEIICHUS;
- yMETh OLUEHUBaTh pUCKU U

CBOCBPCMCHHO IMPUHUMATh PCUHICHUA
110 UX CHHKCHHIO

OK 04.

D¢ dexTuBHO
B3aHMOJICHCTBOBAaTh
u paboTarhb

B KOJUICKTUBE U
KOMaH/Ie

JIMYHOCTHBIE PE3YNbTAThl JIOJDKHBI
OTpaXaTb B qaCcTu IOEHHOCTHU
HAy4HOTO MO3HAHUS:

-OBJIa/ICBAHUE HaBbIKAaMH Y4eOHO-

HCCIICA0BaTEIbCKOM, MPOEKTHOMN
M COLMAJIbHOM ACITEIBHOCTH,
MeranpenmeTHbIe pe3yabTaThl
JTOJDKHBI  OoTpaxkath:  OBnaneHue
YHUBEPCAJIbHBIMU

KOMMYHHUKATHBHBIMU JICHCTBUSMHU:
0) coBMeCTHas JCSITCIBHOCTD:

- TIOHMMaTh H®  MCIIOJbH30BaTh
MPEUMYIIECTBA KOMaHIHOMN

Y UHJIUBUIYAIBHOU PabOTHI;

- BBIOMpaTh TEMAaTUKy M METOIBI
COBMECTHBIX JEUCTBUU C Y4ETOM
00IIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO YJieHa KOJJIEKTHBA;

- IPUHHAMATh LEIU COBMECTHOU
JeATEeIbHOCTH, OpraHU30BbIBATH
U KOOPJAWHHUPOBATH JIEHCTBHS IO €€
JOCTH)KEHUIO:  COCTaBIATh  IUJIaH
JNEUCTBHUM, pacCIpenensiTb POk C

y4eToM  MHEHHH  YYacCTHHUKOB,
00CyXIaTh pe3yiabTarTbl COBMECTHOI
paboTsI;

-OIIEHMBATh Ka4€CTBO CBOETO BKJIa1a
M KaKIOTO YYacTHUKAa KOMaHIbl B
oO0mmii pe3yabTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

-IIpe[jlaraTb ~ HOBBIE  IPOEKTEHIL,
OILIEHUBAThL HIOEHM C  IIO3UIHUHU
HOBU3HBI, OpI/IFI/IHaJ'H)HOCTI/I,

I[IP6 10. OBnanenue yMeHHSIMHU
paborarpb B rpyrme
C  BBIIOJIHEHWEM  Pa3IUYHBIX
COLIMAJILHBIX POJICH, IMJIAaHUPOBATh
paboTy Tpymnmel, palnUOHAIBHO
pacmlpenenaTh JeATeIbHOCTh B
HECTaHAAPTHBIX CUTYAIHSIX,
aJICKBaTHO  OIICHWBAaTh  BKJIAJ
Ka)XI0TO M3 YYaCTHHKOB TPYIIIHI B
peuieHne paccMmarpuBaeMoun
POOIEMBI




MIPAaKTUYECKON 3HAYUMOCTH;
KOOPIMHUPOBATh

U BBIIOJHATH PabOTy B YCIOBHUAX
peanbHoro, BHUPTYaJIbHOTO
u KOMOMHHPOBAaHHOT'O
B3aMMOJCHCTBHS,

-OCYyILECTBIATh IIO3UTUBHOE
CTPaTETNYECKOe IIOBEJICHUE

B Pa3IMYHBIX CUTYAIHSX, TIPOSBIISITH
TBOPUYECTBO U BOOOpakeHWE, OBITH
WHUIUATUBHBIM.

OgnaneHue YHUBEPCAITLHBIMU
PETYISATUBHBIMHE JICHCTBUSMU:

T') IPUHATHE C€0s U APYTUX JTFONICH:
- TIPUHUMATh MOTHUBBI M apTyYMEHTHI
IpYyruxX  JIIOAEH TpU  aHaIH3e
PE3YIIBTaTOB AESITEIbHOCTH

OK 05. JIndHOCTHBIE pe3yabTaThl AOJKHBL | [TPO 1. CdopmupoBaHHOCTH
OcymiecTBisTH OTpaXkaTb B YaCTU JCTETHUYECKOIO | IPEICTABICHUN 0 posn
YCTHYIO U BOCIIUTAHUS: u Mecte (U3UKU U aCTPOHOMHUHU B
MIMCbMEHHYIO - 3CTETUYECKOE OTHOLIEHUE K MUPY, | COBpEMEHHONM HAy4YHOH KapTHUHE
KOMMYHHKAIUIO BKJIIOYAsl 3CTETHKY ObITa, HAyYHOTO | MHpa, O CHCTeMooOpa3yroien
Ha u TEXHUYECKOTO TBOPUYECTBA, | PO (QU3UKH B Pa3BUTHH
rOCyJapCTBEHHOM cropra, TpyZla | ECTECTBEHHBIX  HAyK, TEXHUKHU
si3pIKe Poccuiickoit ¥ OOIIECTBEHHBIX OTHOIICHUH; U COBPEMEHHBIX TEXHOJIOTHUH, O
denepauuu ¢ B obmactu MaTPUOTUYECKOTO | BKJIA/e POCCUICKHX
y4eToM BOCIIUTAHUS MPOSIBIISATD: U 3apyOe)KHBIX YUYEHBIX-(H3UKOB B
ocobeHHocTe -IICHHOCTHOE OTHOILIEHUE K | pa3BUTHE  HAyKd; IIOHMMaHHE
COLIMAJIbHOTO roCyAapCTBEHHBIM CHUMBOJaM, | GU3NYECKOU CYILIHOCTH
U KyJIBTYpHOTO UCTOPUYECKOMY M  TPUPOIHOMY | HaOIIONAEMbIX SIBIICHUI
KOHTEKCTa HaCJIeUIo, MaMsITHUKaM, | MUKPOMUPA, MakpoMupa U

TpazuuusM  HapopoB  Poccum, | Meramupa;  NOHMMaHHE  pOJIA

NOCTHKEeHUsIM Poccum B Hayke, | aCTPOHOMUM B IPAKTUYECKOU

HCKYCCTBE, CIIOPTE, TEXHOJOTUAX W | IEATEIbHOCTU 4elloBeKa u

TPYZE; JAJIbHENUIIEM HayYHO-TEXHUYECKOM

MeranpeameTHble pe3yabTaThl | pa3BUTHH, pomu buzuku

JOJDKHBL ~ oTpakarb:  OsnaseHue | B pOpMUpOBaHMM Kpyroszopa H

YHUBEPCATbHBIMU (GYHKIMOHAIBHOW  TPaMOTHOCTH

KOMMYHHUKaTUBHBIMU ACUCTBUSIMM: | YEJIOBEKA JUISL peleHus

a) obmeHue: MPaKTUYECKUX 3a71a4

- OCYLIECTBIISITh KOMMYHUKAIIUU BO

Bcex cepax KU3HH;

- pa3BepHYTO U JIOTMYHO H3JIararb

CBOIO TOYKY 3peHust

C  UCHOJb30BAaHUEM  SI3BIKOBBIX

CPEICTB
OK 07. JInanocTtHble pe3ynbrarhl AokHBEL | [IP6 8. CdopmupoBaHHOCTH
ConelicTBoBarTh OTpakaThb B YAacCTHU JKOJIOTMUYECKOIO | yMEHHMS NPUMEHATH IOJIy4YEHHbBIE
COXpPaHEHUIO BOCIUTAHMUS: 3HAHUA 751 OOBSICHEHUS YCIOBUI
OKpY’Karolen - c(OPMHUPOBAHHOCTD | MPOTEKaHU (UINUECKUX SBICHUN
Cpelbl, JKOJIOTUYECKOI KYJBTYpBI, | B pupose

pecypcocOepekeHH

IIOHMMAaHUE BIIHMAHHUIA COLIHMAJIBHO-

U i NPUHATHA MTPAKTHUYCCKHX




10, TPUMCHSITh
3HAHUS

00 M3MEHEHUH
KJIMMAara, PUHIIUIIBI
OepexXKIMBOTO
MIPOU3BOJCTBA,

3P PEeKTUBHO
JIENCTBOBATH

B UPE3BbIYaNHBIX
CUTYaIHIX

SKOHOMHUYECKUX  TMPOLECCOB  Ha
COCTOSIHHE MIPUPOTHOM u
COLIMAJBHOW  Cpeibl, OCO3HAaHUE
100aIbHOTO Xapakrepa

HKOJIOTMYECKUX TIPoOIeM;

- IUTAaHUPOBAHHME M OCYIIECTBIICHUE
JICACTBUN B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HAaHUS IeJeH YCTOMYHMBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTMBHOE HENpUATHE JICHCTBHIA,
IIPUHOCAIIUX BpEI OKPYKAOILIEH
cperne

peLeHui
B TIOBCEIHEBHOM JKU3HH  JUIf
obecrieueHusi 0OE30MaCHOCTH TPH

oOparnieHuu C OBITOBBIMH
npubopaMu W TEXHUYECKUMHU
YCTpOMCTBAMH, COXPaHCHHUS

30pOBbS M COONIOACHUS HOPM
IKOJIOTUYECKOTO  TIOBEICHHS B
OKpYXKalollell cpezne; IOHWMAaHUE

HEOOXOIMMOCTH MIPUMEHEHUS
JOCTUKEHUI bu3uKu "
TEXHOJIOTUH

TUISt paIoHaIBLHOTO

IMPpUPOAOII0JIb30BAHHA




2. CTpyKTypa U coJepKaHue y4eOHOro mpeameTa
2.1. O0BeM IUCHUIUIMHBI M BUJIbI Y4eOHOM paboThI

Buj yue6HOH paboThI O0Bem B yacax
O0BemM 00pa3oBaTeIbHON TPOrpaMMBbl Y4€OHOTO MpeaMeTa 92
O0BeM pabOThl 00YUAIOIMKUXCS BO B3aUMOJICHCTBHH C MPEIOAaBaTEIeM 92
B TOM YHCJIC:
TEOPETHUECKOe 00yUeHHe 70
IPAKTUYECKHE 3aHSTHS 20

71a00paTOPHBIE 3aHATHS —

KOHTPOJIbHbBIE paOOTHI —

caMmocTosiTeNbHas paboTa —

Koncynpranus —

[Tpomesxyrounas arrectanus B popme audpepeHInpoBaHHOrO 3a4eTa 2




2.2. TemaTtuyeckuii 1JIaH U COAEp>KaHUE YUeOHOro MpeaMeTa

HaunmenoBanue
pa3ziesioB U TEM

Conepxanue yaeOHOTO MaTepuana u
(OpMBI OpraHu3aIyy ACITEIbHOCTH
00y4arImmxcs

O0beM B
yacax

Konpr
KOMITETCHITUH,
(bopMHpOBaHUIO
KOTOPBIX
CHocoOCTByeT
JJICMEHT
IPOrPaMMBI

1

2

4

Pasgen 1. Mexanuka

Tema 1.1.
«OCHOBBI
KUHEMATUKW))

Coneprxkanue yueOHOro Marepuaa

1. MexaHnuecKoe JIBUKXEHUE U €r0
BUIbl. MarepuranbpHas Touka. CKaJIIpHbIE U
BEKTOpPHBIE ¢usuueckue  BEITMYUHBI.
OTHOCUTETBHOCTh MEXaHUYECKOTO
neuxeHus. Cucrema otcuera. [IpuHiun
otHocuTenbHOCTU ['anmunes. Tpaektopus.
IIyte.  Ilepemewmenne.  PaBHOMepHOE
NpsIMOJIMHEWHOE  JBM>KeHHE. CKOpOCTb.
VYpaBHeHue JABWKEHHS. MTrHOBEHHas |
CpENHsIsl CKOPOCTH.

2. VYckopenue. [IpsmonuneitHoe
JBUJKEHHUE C IIOCTOSHHBIM YCKOPEHHUEM.
JIBuKEHHE C IOCTOSHHBIM YCKOPEHHEM
cBoOomHOoro  maaeHus.  PaBHoMepHOe
JIBUKEHHE TOUYKH IO OKPYKHOCTH, YIJIOBasI
CKOpPOCTb. LlenTpocTpeMUTENBHOE
yckopenue.  Kunemarnka  aOcontoTHO
TBEPJIOTO Tea

Tema 1.2.
«OCHOBBI
JTAHAMHUKI)

Coneprxanue yaeOHOTO MaTepuana

1. OcHoBHas 3aga4a fuHaMuku. Cuia.
Macca. 3akonsl MexaHuku HproToHa.
Cuuibl B ipupoze. Cuiia TSKeCTH U CHiia
BCEMHUPHOTO TATOTEHHUS. 3aKOH
BceMHpHOro TsaroreHus. [leppas
KOCMHYECKasi CKOPOCTb.

2. Bec. HeBecomocTb. CHtbl
ynpyroctu. Cumsl TpeHus. JBuxeHune
I1aHeT ¥ ManbIx Tea COoMHEYHONW CUCTEMBI.

Tema 1.3.
«3aKOHBI
COXpaHEHUS B
MEXaHHUKE)

Conepxanue yaeOHOTO MaTepuaa

1. Nmnynsce Tena. IMmynbc CUIIBL.
3aKOH COXpPaHEHHsI UMITYJIbCa.
PeaktuBHOE nBUKeHHE. MexaHndeckas
paboTta 1 MomIHOCTh. KuHeTnueckas
sHeprus. [loTeHumanpHas sHeprus. 3akoH
COXPAHEHHUS MEXaHUYECKON IHEPTHH.

2. PaboTa CHIIBI TSDKECTH M CHIIBI
ynpyroctu. IIpumenenne 3akoHOB
coxpaHeHus. lcnonp3oBaHue 3aKOHOB
MEXaHUKH JUIsl OObSCHEHUS IBHKEHUS
HEOeCHBIX TeJ U /IS pa3BUTHS
KOCMHMUYECKHX HCCIIEI0OBaHHM, IPaHUIIbI

OKO01; OKO02;
OKO04; OKO05;
OKO06; OKO07;
I1K 10.1.




MPUMCHUMOCTH KJIACCUYECKOM MEXaHUKHU

B TOM uncIie npakTUYECKUX 3aHATUIA
1. Pemenue 3ama4 ¢ npodeccnoHambHON
HaIPaBJICHHOCTHIO

Paznen 2. MonekynsipHas Gpu3nKa ¥ TEPMOJMHAMUKA

12

Tema
2.1.«OCHOBHI
MOJIEKYJISIPHO-
KHHETHYECKOU
TEOPHUU

Coneprxanue yueOHOTo MaTepuaia

1. OcHOBHBIE IOJIOKEHUSI MOJIEKYISPHO -
KMHETUYECKOU Teopuu. Pasmepsl U macca
MOJEeKyl M aroMoB.  bpoyHoBckoe
JIBUKEHHUE. Cunpl u SHEprus
MEXMOJICKYIISIPHOTO B3aUMOJICHCTBUS.
Crpoenne ra3000pa3HbIX, IKUIKUX U
TBEP/bIX TEIl.

2. Uneaneuplii  ra3. JlaBneHuwe rasa.
OcnoBHoe  ypaBHenue MKT  rasos.
Temmneparypa u ee U3MEpEHHUE.
TepmoauHaMuyeckast Kajga TeMIEepaTyphl.
AOCOIIOTHBIN HOJIb TEMIEPATYPBHI.
Temneparypa 3Be3q. CKOPOCTH JBH)KEHUS
MOJIEKYJ U UX U3MEPEHUE.

3. YpaBHeHHE COCTOSHHUS  HJE€AIbHOIO
raza. Mzompomeccel u uX rpaduKy.
["a30Bble 3aKOHBI. MoekynspHasi ra3oBas
IIOCTOSIHHASI.

B TOM umcIie mpakTHYeCcKuX 3aHITHN
JlaGoparopuoe 3anstue Nel: H3ydenue
OJTHOT'O U3 U30TIPOLIECCOB.

Tema 2.2.
«OCHOBBI
TEPMOTMHAMUKI

Coneprxanue yaeOHOTO MaTepuana

1. Buytpennsist sHeprus. PabGora u
teronepenada. KolW4ecTBO  TETUIOTHI.
VYpaBHenue TemnoBoro Oananca. Ilepsoe
Hayajo TEPMOAMHAMHUKUA. AauabaTHBIN
rporecc.

2. Bropoe Hauyano TepMOIMHAMUKHU.
TemmoBeie apurarenu. KIIJ[ TemmoBoro
neuratess. OxpaHa Ipupozbl

Tema
2.3.«Arperarnbie
COCTOSIHUS
BEIIIECTBA.
®da3oBrIe
TePEXO/IbI»

Conepxanue yqaeOHOro MaTepuaa

1.Acnapenue 51 KOHJICHCAITHUA.
HacpllieHHblii map M €ro CBOMCTBA.
AbcounoTHas u OTHOCUTEIbHAS
BJIQXKHOCTh BO3ayxa. [lpubopsl mmns
OTIpe/IeTICHUS BIIAXKHOCTH Bo3ayxa. Touka
pPOCHI. Kunenue. 3aBUCUMOCTD
TEMIIepaTypbl KWIICHUS OT JaBJICHHS.
Kpurtuueckoe cocTosiHME BELIECTBA.

2. XapakTepuCTUKa >KUJIKOTO COCTOSHHS

BEILIECTBA. IToBepXHOCTHBIN CJI0U
KUIKOCTH. OHEPrusi MOBEPXHOCTHOTO
clo4. bmxuuit MOPSAOK
IToBepxHOCTHOE HaTSOKEHHUE.

CMmauuBanme. SIBmeHus Ha T paHuIe

OKO01; OKO02;
OKO03; OK04;
OKO05; OKO06;
OKO07;
I1K10.1.




KUJKOCTH c TBEPABIM TEJIOM.
Kanunnsphsie siBnenus. XapakTepucTUKa
TBEPIOTO COCTOSIHUS BEIIIECTBA.
Kpucrannuyeckue u amopdHbie Tena.
3.¥Yrpyrue cBoiCTBa TBEPABIX TEN. 3aKOH
I'yka. MexaHnndeckue CBOMCTBa TBEPABIX
Tell.

B ToM uncne npakTH4ecKuX 3aHATHI
1.JIaboparopHoe 3aHSTHE Ne2:
OnpezneneHrie BIaKHOCTU BO3yXa.
2.Pemienrie  3ama4 ¢ MPOQECCHOHATBHOM
HaIPaBICHHOCTHIO

Paznen 3. DnekrpoarHamMuka

28

Tema
3.1.«Onekrpuuec
KOE TI0JIe»

Conepxanue yueOHOTO Marepuana

l. DNEeKTpUYECKUE 3apsiibl.
DJeMeHTapHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEeHUs 3apsa. 3aKOH
Kynona. Dnexrpuueckoe moue.
HanpskeHHOCTb 3JeKTPUYECKOrO MOJIS.
[IpuHIUI Cynepno3uLMH MOJIEN.

2. TIpoBOTHHMKH B 3JIEKTPUYECKOM
nosie. J{MaJeKTpuKy B 3IEKTPUUECKOM
nose. [lonsipuzanust qUANEKTPUKOB.
[Torennman. PazHoCTh IOTEHIMANIOB.
OKBUIIOTEHIAJIbHBIE TOBEPXHOCTH.
CBsi3p MEXy HAPSKEHHOCTHIO U
Pa3HOCTBIO NOTEHIINAJIOB
AJIEKTPUYECKOTO MOJIS.

3. OnexTpoeMkocTb. KoHneHcaTopsl.
OHeprus 3apsHKEHHOT0 KOHJEHCaTopa.
[IpuMeHEeHHE KOHAECHCATOPOB.

B ToM 4nciie npakTHYeCKuX 3aHATUN

l. Pemenue 3amau ¢
1po¢eCcCUOHANBHOM HalPaBIEHHOCTHIO.
2. JIaboparopHoe 3aHsaTue Ne3:
Onpenenenue 31eKTPUIECKON EMKOCTH
KOHJIEHCATOPOB.

3. JlaGoparopHoe 3ansitue Ned:
CoenmHEeHNEe KOHIEHCATOPOB.

Tema
3.2.«3aKoHEbI
MOCTOSSHHOT'O
TOKay

Coneprxanue yueOHOTO Marepuana

1. VemoBus, HEOOXOIUMBIE IS
BO3HUKHOBEHUS U MOJAJEPKAHUS
ANMEKTpUIecKoro Toka. Cuia Toka.
DIEKTPUYECKOE COMTPOTUBIICHUE. 3aKOH
Oma f1s1 y9acTka Leru.

2. [TapamiensHoe 1
MOCJIEA0BATEIbEHOE COSTMHEHHE
MPOBOIHUKOB. PaboTa u MOITHOCTH
TMOCTOSHHOTO TOKa. TeIToBoe JeicTBHIE
Toka 3akoH Jlxoyns—IJleHua

3. DNEKTPONBIIKYIIAs CHIIA

HCTOYHMKA TOKa. 3akoH OMa JUIS TIOJTHOM

OKO01; OKO02;
OKO03; OKO04;
OKO05; OKO6;
OKO07; ITIK10.1.




T CIIN.

B TOM uncIie npakTUYECKUX 3aHSATUIA

1. Pemenne 3amau ¢
po¢eCCUOHAIHON HAIIPaBIEHHOCTBIO.
2. JIaboparopHoe 3ansaTue Ne5:

Mamepenne DJ1C u BHYTpEHHETO
COIPOTUBJICHUE UCTOYHUKA TOKA.

3. JlaboparopHoe 3ansTre Neb:
N3ydeHne 3ak0OHOB OCIEI0BATEIBHOIO U
MapasuieIbHOTO COSMHEHUN
MIPOBOJIHUKOB

4. JlaboparopHoe 3ansTue Ne7:
HccnenoBanue 3aBHCUMOCTH MOILIHOCTH
JIAMITbI HaKaJIMBaHUS OT HAMIPSDKEHUS Ha
ee 3aK1Max.

5. JlaGoparopHoe 3ausiTHe Ne§:
Onpenenenne TEPMUIECKOTO

k03 (UIIUeHTa COTPOTUBICHHS MEIH.
6.  KontponpHas pabora Nel
«IEKTpUYECKOE N0JI€. 3aKOHBI
MTOCTOSTHHOTO TOKa)

Tema Coneprxanue yueOHOro Marepuana

3.3.«OnexTpuuec 1. DJeKTpUUYECKUN TOK B METAILIAX, B

KU TOK B | DJIEKTPOJIUTAX, ra3ax, B BaKyyMe.

Pa3IUYHBIX DNeKTpoin3. 3aKOH IEKTPOJIH3a

cpenax» ®apagesi. Buabl ra30BbIX pa3psioB.
Tepmoonexrpuueckas smuccus. [Ina3ma.
2. DneKTpUYecKHi TOK B
noynpoBoaHukax. CoocTBeHHas U
IIpUMecHas MPOBOAUMOCTH. P-n mepexo.
[TonmynpoBOAHUKOBBIE TPUOOPHI.
[TpuMeHeHne NOTYIPOBOAHUKOB.

Tema Coneprxanue yueOHOTO Marepuana

3.4.«MarautHoe
TI0JIE»

1. BekTop nHayKIIMM MarHUTHOTO
noust. BzanmoperictBue TokoB. Cuia
Awmmnepa. [Ipumenenne cunbsl Ammnepa.
MarauTHBIN TTOTOK.

2. JlelicTBEe MarHUTHOIO IIOJIS Ha
nBroKymuiics 3apsia. Cuna JlopeHnia.
[Ipumenenue cunsl JIopeHna.
MarauTHBIC CBOMCTBA BEIESCTBRA.
ConHedyHas aKTHBHOCTD U €€ BIUSHUC Ha
3emiit0. MaruutHele OypH.

B ToM uncnie npakTUUECKUX 3aHATUN

1. JlaboparopHoe 3ansaTue Ne9:
JIBM>KeHHE 3apsKEHHBIX YacTHULl B
MarHUTHOM IIOJIE.

2. Pemenue 3amau ¢
npodeccruoHaNbHON HANPaBIEHHOCTBIO.

Tema
3.5.«OnexTpomar

Conepxanue yqeOHOro Marepuana
1. SIBneHue 3IIeKTPOMarHuTHOU




HHUTHAas
HHAYKOUS»

WHJYKIUU. 3aKOH 3J€KTPOMarHUTHOMN
unaykiuu. [Ipasuno Jlenna. Buxpesoe
ANEKTPUUECKOE TOJIE.

2. OJIC MHAYKIMY B IBUKYIIIMXCS
MIPOBOJHUKAX. SIBJIEHHE CAMOUHIYKIIUH.
NHIyKTUBHOCTD. DHEPTHs MarHUTHOTO
TOJIsl TOKA. DJIEKTPOMArHUTHOE TIOJIE.
B3anMoCBsI3b AMEKTPUUECCKUX U
MarHUTHBIX TTOJICH.

B TOM uncIie npakTHYECKUX 3aHATUN

1. Perenue 3amgag ¢
npodeccHoHaIbHON HAMPaBIEHHOCTHIO
2. Jlaboparopnoe 3ansarue NelO:
N3yueHue sBIEHUS AIEKTPOMArHUTHOM
WHIYKIIAH.

3. Kontponwsnas pabora Ne2.
«MarnutHoe 1oJie. DIeKTPOMarHUTHAS

WH]TYKITHST

Paznen 4. KoseOauus v BOJTHEI

Tema 4.1.
«Mexanndeckue
KoJIe0aHus U
BOJIHBIY

Conepxanue ydyeOHOro Marepuana

1.  T'apmonmueckue KonedaHusl.
CB0OOHBIE MEXaHUYECKUE KOJICOaHus.
[IpeBpamienue 3Hepruu npu
KoJ1e0aTeIbHOM JBU)KEHUH.
Maremarnuecknii MasTHUK. 1IpyKMHHBIHI
MasiTHUK. BBIHYXIEHHbIE MEXaHUUYECKHE
kosneOaHnus. Pezonanc.

2. ITonepeunslie u NpoAOIbHBIE
BOJIHBI. XapaKTePUCTUKU BOJIHBI.
3BYKOBBIE BOJIHBI. YIIBTPa3BYK U €T0
MIPUMEHEHHUE.

B TOM 4ncIie npakTUYECKUX 3aHATUI
4. Pewenune 3a1a4 c
npodeccroHaIbHON HAMPaBIEHHOCTHIO.

Tema 4.2.
«INEKTPOMarHuT

Hble KONeOaHUs U
BOJTHBI»

Conepxanue ydaeOHOro Marepuana

1. CBoOOIHBIE AIIEKTPOMArHUTHbBIE
koneOanus. IlpeBpamenue sHepruu B
KoJIe0aTeIbHOM KOHTYpe. Ilepuon
CBOOOHBIX KOJIeOaHHH.

2. ®opmyna TomcoHa. 3aryxaronme
IEKTPOMAarHUTHbHIE KoJie0aHMsL.
Boinyxaennsie ANEKTPUUECKUE
KoJIeOaHus

3. Ilepemennbiii TOK. Pe3oHaHc B
IEKTPUYECKOU LETIH. I'eneparop
MIEPEMEHHOI'0 TOKa.

4. Tpanchopmaroper.  [lomyuenwue,
nepegaya u pacnpezaeneHue
JIEKTPOIHEPTUH.

5. DNeKTpOMarHUTHHIC BOJTHBI.
CBolicTBa  DIEKTPOMAarHUTHBIX  BOJIH.
OTKpBITBIM  KoseOaTeabHBIM  KOHTYP.

OKO01; OK02;
OK04; OKO05;
OKO07; IIK10.1.




Onwiter I Tepma. M3obperenue paawo
A.C. TlonoBeiM. [loHATHE O PagUOCBI3H.
IIpunnun  paguocsssu.  [Ipumenenue
IEKTPOMArHUTHBIX BOJIH.

B TOM unciie npakTHYeCKUX 3aHATUN
5. JlaGopatopuoe 3amstue Nell:
N3ydenue paboThl Tpanchopmaropa.

Pazpgen 5 OnTuka

Tema 5.1.
«[Ipupoma cBera»

Conepxanue yueOHOTO Marepuana

1. Toueuynsblit uctounuk cBeta. CKOpOCTh
pacrpoCTpaHEeHHs CBETA. 3aKOHBI
OTPa)KEHUS U NIPEJIOMIICHUS CBETA.
[Ipunuun [oiirenca. ConHeyHsle U
nyHHbIE 3aTMeHMs. [lonHOE oTpaxkeHue.
2.JIunzsl. [locTpoeHne nzo0paxeHus B
JnrH3ax. PopMylia TOHKON JIMH3BI.
VBenuuenue IuH3bL. [11a3 Kak
onTuyeckas cucreMa. Onruyeckue
npubopsl. TenecKomsl.

B TOM unciie npakTH4ecKuX 3aHATUH

1. Pemenne 3ama4 ¢ npodeccnoHaabHOR
HarpaBJIEHHOCTBIO.

2.JIaboparopnoe 3anstue Nel2:
Omnpenenenue nokasaress NpeoMICHUs
CTEKJIA.

Tema 5.2.
«BoaHOBBIE
CBOICTBA CBETa»

Conepxanue yueOHOro Marepuana

1. Uurepdepenuns cera. KorepeHTHOCTH
CBETOBBIX Jyueil. WMHTepdepenuus B
TOHKHX IuIeHKax. Konena HeroToHa.
Hcnonb3oBanne UHTEPPEPEHIINN B HayKe
u TEXHHKE. Hudpaxmus CBETA.
Judpakius Ha IIenM B HapalieNIbHBIX
Jy4ax. HudpakiuyonHas  peuierka.
Ionsapusanus CBETa. Ionspounael.
[Tonstpu3zanus monepeyHsIX BOJH.
2.Jlucnepcusa cBeta. Bunabl usnydeHuit
Buner cnexktpoB. CrieKTpel UCIYCKAaHHUS.
Crnektpel nomomeHus. CHeKkTpaabHbIN
aHanu3. CrnekTpalibHble KiIacChl 3BE3I.
VnerpaduoneroBoe U3JIyYCHHE.
NudpakpacHoe W3JIy4ECHHE.
PenTreHosckue my4uw, HMX IpUpona u
ceoiictBa. Illkama 37IEKTPOMATHUTHBIX
U3JIY4CHUH.

B Tom uncne npakTHyecKkux 3aHATUN

1. JlabGoparopHoe 3aHATHE Nel3:
Onpenenenve IIMHBI CBETOBOM BOJIHBI C
MOMOIIBIO TU(DPAKITHIOHHON PEHIETKH.

2. JlaboparopHoe 3aHATHE Nol4:
HabGnronenue CrionrHoro U JIMHEHYaToro
CIIEKTPOB.

OKO01; OK02;
OKO04; OKO05;
I1K10.1.

Paznen 6. KanroBas ¢usuka

10




Tema 6.1.
«KBauToBas
OIITUKAY

Coneprxanue yueOHOTO Marepuana

1. KBanToBas THIIOTE3a IInanka.
TeroBoe wuznydenue. KopnyckynspHo-
BOJIHOBOM nyanusMm. Dotonbl. ['unoresa
ne bpoitis 0 BOJIHOBBIX CBOMCTBax
yactull. JlaBlieHHe cBeTa. XHWMHUYECKOE
JIICUCTBUE CBETA.

2. Omberter I1.H. JleObemeBa u H.U.
BapumoBa. ®@otoaddexr.  YpaBHeHHE
OWHIITeHHA TUTS dbotordhdexra.
[Tpumenenue porodrdhdexra

Tema 6.2.
«Pusuka aroma u
aATOMHOTO SIpa

Conepxanue yueOHOro Marepuana

1. Pa3BuTue B3MISIIOB HA CTPOEHUE
BeniecTBa. MoJenu CTpOEHHs aTOMHOIO
anpa. SnepHas mozaens aroma OnbITh O.
Pesepdopna. Mogens aroma Boopoza 1o
H. bopy. KsanroBeie nocrynarsl bopa.
Jlazepsl. PagnoakTUBHOCTB. 3akoH
PaOaKTUBHOTO pacnaza.
PagunoakTuBHble npespatieHus. Crocoobl
HAOTIOCHNS M PETUCTPALINH 3aPSKSHHBIX
yactull. CTpoeHHE aTOMHOTO s/1pa.

2. Jledekt macchl, 3HEprus CBSI3U U
YCTOMYMBOCTb aTOMHBIX sep. SnepHble
peakuuu. SAnepnas JHEPTETHKA.
OHepreTu4ecKkui BBIXOJ] SJIEPHBIX
peakuui. HckyccrBeHHast
PaavOaKTUBHOCTD.

3. Henenue tsoxensix saep. Llemnas
sJIepHasl peakuus. YIpasisemas LelHas
peaxuus. SAnepHbiit peaxrop.
TepmosimepHbIil cUHTE3. DHEprus 3BE3..
[TonyueHue paarOaKTUBHBIX M30TONOB U
nux IIPUMEHEHHE. buonornyeckoe
JEICTBUE pPaJMOaKTUBHBIX H3IYy4CHHM.
DneMeHTapHbIE YaCTHUIIbI

OKO01; OKO02;
OKO04; OKO05;
OKO07; IIK10.1.

dopma TpoOMEXYTOUHOM arTecTauu JuddepeHInpOBaHHbBIN

3a4cT

Bcero

82




3. YcaoBus peanuzaiuu nporpaMMbl y4eOHOTO npeaMera

3.1. MaTepuanbHO-TEXHUUYECKOE 00eCIIeUeHUE

JIist peanm3anuu MPOTpaMMBl  y4eOHOTO MpeaMeTa OBITh MPEayCMOTPEHBI
cienyroniue crenuanbabie momenienus (B coorBeTcTBUU ¢ DI'OC u [TIOOII): yueOHbIit
KaOuHeT; Jaboparopusi(vu ), TEXHHYECKUE CPEICTBA OOYICHHMS:

1. Hudposas nadboparopus o Gpu3uke Il yIUTENS;

2. Hudposas naboparopus o pusmke sl yICHHUKA,

3. Beb6-kamepa Ha MOJBHKHOM IITATUBE;

4. Buaeokamepa Jjisi pabOThI C ONITUYECKUMU PUOOpaMH;

S. IIpoeKTop ¢ CEHCOPHOM JOCKOU

6. Komnerotep.

3.2. UndopmanonHoe o0ecredeHne pean3auu IporpaMmbl

Jlns  peanuzauuM MporpaMmbl  OMONIMOTEUHBINM  (QoHA 00pa3zoBaTEIBLHOMN
OpraHu3allid JOKEH HMETh II€YaTHbIE W DJEKTPOHHBIE OO0pa3oBaTeNbHBIC W
WHQOpMAIIMOHHBIE  PECYpChl,  PEKOMEHJyeMbl€ IS  HCIOJb30BaHUA B
00pa3oBaTeIbHOM IPOLIECCE.

OCHOBHBIE MTEUaTHBIE U DJICKTPOHHBIC U3IAHUS:

1. Mskumes I'4., bByxoBues b.b., Corcknit H.H. «®u3uka 10», Mockaa,
«IIpocBemenue», 2022r., PekoMeHA0BaHO MUHUCTEPCTBOM OOpa3zoBaHus PO,
366¢.

2. Msxkumes I 4., byxosues b.b., Yapyrun B.M. «®u3zuka 11», Mockaa,
«IIpocBemienuey», 2022r., PekoMeHI0BaHO MHUHUCTEPCTBOM 0OpazoBaHusi Pd,
399c.

JIonOJTHUTENIbHBIE UCTOUHUKH

1. ®upcor A.B. ®usuka nis npodeccuii U CeHaIbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO- HAy4YHOro Mpoduiieil: y4eOHHMK MJid CTYyACHTOB YUPEXKICHUH Cpe.
npod. oopazoBanus/ A.B. dupcos; nox pen. T.U. Tpodumonoii. — M.: U3narenbckuii
ueHTp «Axkanemus», 2017. — 352 ¢. — pekomennoBano PI'AY «OUPO»

2. Imutpuena B.®. ®usuka 15 npodeccuid ¥ CrieluaibHOCTEN TEXHUYECKOTO
npoduiisd: y4eOHUK JUIsl CTYAEHTOB yupexaeHuil cpern. npod. obpazosanus/ B.D.
Amutpuea. — 4-e uzn., — M.: U3narensckuil ueHtp «Axagemus», 2017. — 448 c. —
pekoMen1oBaHO PI'AY «DHUPO»

3. Imutpuena B.®. «Pusukayn, Mocksa, «Akaaemay, 2003r., PekomeH10BaHO
MUHHUCTEPCTBOM oOpazoBanusi PO, 415¢.

4. PemvkeBuu A.I1. «COopHuk 3ama4 mo ¢pusuke», Mocksa, «JIpoday, 2003r.

5. KacesnaoB B.A. «®u3uka 10», Mocksa, «JIpoday», 2022r., PekomeHn0oBaHO
MUHHUCTEPCTBOM oOpazoBanusi PO, 385c¢.

6. KacesaoB B.A. «®usuka 11», Mocksa, «/Ipoday, 2022r., PekomeH10BaHO
MUHHUCTEPCTBOM oOpazoBanusi PO, 373c.



4. KoHTpOJb U OLIEHKA Pe3yIbTaTOB OCBOCHHUS YU4EOHOIO MpeaAMeTa
KoHTposlb H  OLEHKa pe3yJbTaTOB OCBOEHUS y4eOHOro MpeameTa
OCYULIECTBJISIETCS MIPEMNOIaBATENIEM B MPOLECCE MPOBENCHUS MPAKTUUECKUX 3aHATHM,
TECTUPOBAHMS, a TAaKXE BBINOJIHEHUS CTYACHTAMU WHIWBHIYAJIbHBIX 3aJaHHM,

IIPE3CHTALUN.

Pesynbrarsl 00yueHus

Kputepuu onenku

MeTtoap! orieHKH

Ilepeyenp 3HaHUI,
YMEHHI, 0CBAaBAEMBbIX B
paMKax JUCLHHUITJIMHBI

XapakTepUCTUKH JJEMOHCTPUPYEMBIX
3HAHUU, KOTOPbIE MOTYT OBITH
IIPOBEPEHBI

Hampuwmep:
TECTUPOBAaHUE

Br16upars criocoosl
pelIeHus 3a1a4d
npodeCcCHOHATLHON
JESITCIIBHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

- copMUpPOBaTh NPEACTABICHUS O POJIH
U MecTe (U3UKM U aCTPOHOMHU B
COBPEMEHHOIN HAy4yHOW KapTHHE MHUpA,
0 cucTeMoo0Opa3yromiei poiu GU3NKu B
pPa3BUTUU E€CTECTBEHHBIX HAyK, TeX-
HUKM U COBPEMEHHBIX TEXHOJOTHUH, O
BKJIaJIE POCCHUICKUX M 3apyOeKHBIX
YUCHBIX-(DU3UKOB B DPAa3BUTHE HAyKH;
MOHUMaHUE (PUINYECKONH CYIIHOCTH
HaOJIIOMaeMbIX SIBICHUH MHUKPOMUDA,
MakpoMHpa U Meramupa; MOHUMaHHe
PO  aCTPOHOMHMHM B HIPAKTHYECKOMN
JeSITeIbHOCTH YeJIOBEeKa U JalbHEUIIeM
Hay4YHO-TEXHUYECKOM Pa3BUTHH, POJIH
¢u3uku B GOpMUPOBAHUU KPYTro30pa U
(byHKIMOHATBHON IPaMOTHOCTH
YeJI0BEKa I PEIICHUs NMPAKTUYECKUX
3azay;

- chopMHpOBaTh YMEHHUS pelaTh
pacueTHble 3aJadyd C SBHO 3aJaHHOMN
¢usnyeckoil  MOnEeNbl0,  HCIOJNB3Ys
¢u3nyeckue 3aKOHbl U MPUHLHUIIBI, HA
OCHOBE AaHaJM3a YCJIOBMs  3a4a4H
BBIOMpaTh  (PU3MYECKYI0  MOJEIb,
BBIIENATh (DU3MUYECKUE BEIUYUHBI H
dbopmynbl, HeoOXomUMBIE JUISI €€
pelleHns, TPOBOAMTH pacuyeTbl U
OLICHUBATh PEAJBHOCTh IOJIYYEHHOTO
3HaueHUs  (U3NYECKOW  BEITUYMHBI;
pemarb KaueCTBEHHbIE 3a/1a4uu,
BBICTpauBas JIOTUYECKU
HEMPOTUBOPEUHBYIO LENOYKY
pacCyKIe€HUN C OIOPOM HA U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU u
¢busnveckue SBICHUS;

- BIaJeTh  OCHOBOIOJATAIOIIHUMU
¢buznyeckuMu MOHSATUSIMHU u
BEJIMYMHAMU, XapaKTepU3yIOLIUMU
¢u3nyeckue npoueccsl (CBI3aHHBIMU C
MEXaHUYECKUM JBUKEHHUEM,
B3anNMOJIEHCTBHEM Tell,

VYerHblld - ompoc;
(bpoHTAIBHBII
OI1pOoC;

OIICHKA
KOHTPOJIBHBIX
pabor;
HaOJIFOAEHUE 3a
XOJIOM
BBITMIOJTHEHUS
1a00paTOPHBIX
paboT; oreHKa
BBITIOJTHCHHUS
1a00paTOPHBIX
paboT; olleHKa
MPAKTHYECKHUX
pabor (perieHus
KaueCTBEHHBIX,
pacyYeTHBIX,
npodeccuoHaIbHO-
OPUCHTHUPOBAHHBIX
3aJa4); OlleHKa
TECTOBBIX
3aJlaHul;
HaOIrOEeHE 3a
XOJIOM
BBITIOTHCHHUS
VH/IMBUyaTbHBIX
IIPOEKTOB U OIICHKA
BBITTOJTHEHHBIX
MIPOEKTOB;
BBITIOJIHEHHE
3a9EeTHBIX
3a7laHUN.




Pesynbrarel 00yyeHHs

Kpurepuu onieHkn

Mertonb! oneHku

MEXaHHMYCCKHMMH  KOJICOaHUSAMH U
BOJIHAMU; ATOMHO-MOJIEKYIISIPHBIM
CTPOEHHUEM  BEILECTBA, TEIIOBBIMHU
poueccaMu; ANEKTPUUYECKUM u
MAarHUTHBIM TIOJSIMH, SJEKTPUYECKUM
TOKOM, ANIEKTPOMarHUTHBIMU
KoJICOQHUSIMHU u BOJIHAMU,;
OINTHYECCKHUMU SIBIICHHUSIMU,
KBAaHTOBBIMM  SIBJICHUSMH, CTPOCHHEM
aroma u aTOMHOTO sapa,
PaIMOAKTUBHOCTHIO); BIIaJICHUE
OCHOBOIIOJIAraloIuMU
aACTPOHOMHUYECKUMU TIOHATHSIMH,
MO3BOJISIOIIMMH XapaKTepUu30BaTh
MPOLECCHI, TPOUCXOAANINE HA 3BE3/IAX,
B 3BE3IHBIX CHCTEMaX, B
MEKTaJlaKTUYECKOM cpefie; JBH)KCHUE
HEOCCHBIX TEJ, JBOJIOLMIO 3BE3 M
Bcenennoii;

- BJIAACTh 3aKOHOMEPHOCTSIMU,
3aKOHAMH W TEOpUSAMH  (3aKOH
BcemupHoro Ttarorenus, [, II u III
3akOHbl HbIOTOHA, 3aKOH COXpaHEHUs
MEXaHHYECKOMN JHEPTUH, 3aKOH
COXpaHEHUs1  HUMIYJIbCa,  IPHUHIUI
CyNEePHO3ULINI CHII, MIPUHITUTT
PaBHOIIPaBHOCTH MHEPIUATbHBIX
CHUCTEM OTCYETA; MOJIEKYIIAPHO-
KUHETUYECKYI0O  TEOPUIO  CTPOCHUSA
BEILIECTBA, Ta30BbIE 3aKOHBI, IEPBBIN
3aKOH TEPMOJAVHAMUKHY; 3aKOH
COXpPaHEHMUSI DJIEKTPUYECKOTO 3apsja,
3akoH Kynona, 3akoH Oma 115 ydacTka
menu, 3akoH OMa a9 IOJIHOH
AIEKTPUYECKON 1enu, 3akoH Jxoymns -
JleHna, 3aKOH  2IEKTPOMArHUTHOU
WHAYKIMHU, 3aKOH COXPAHEHHS SHEPTUH,
3aKOH MPSMOJIMHENHOTO
pacnpocTpaHeHust CBeETa, 3aKOH
OTPaXEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHS DSHEPTHUH,
3aKOH COXpPAaHEHUs MMITYJIbCa, 3aKOH
COXpPaHEHMSI DIJIEKTPUYECKOTO 3apsja,
3aKOH COXPAaHEHHUsI MAaCCOBOIO YHUCIIA,

MOCTYJaThI bopa, 3aKOH
PaZAMoOaKTUBHOIO paclaja); YBEPEHHOE
UCIOJb30BaHUE 3aKOHOB u

3aKOHOMEpHOCTE! npu aHaimze
(bU3UYEeCKUX SBIECHUN U
MIPOLIECCOB




Pesynbrarel 00yyeHHs

Kpurepuu onieHkn

Mertonb! oneHku

Hcnons3oBath
COBPEMEHHBIE CPEJICTBA

-YMETb YYUTHIBATh IPAHULIBI
MPUMEHEHHS N3YYEHHBIX (PU3HUECKUX

IIOMCKA,  aHaiM3a U MoJIeJieil: MaTepuanbHas TOuKa,
UHTEPIIPETALNU MHEepLHAIbHAs CUCTEMA OTCYUETA,
nHpopMaLuu U UJeaIbHbIN ra3; MOEIH CTPOCHHUS
MH(pOPMALIMOHHBIE ra3oB, XKHJIKOCTEHN U TBEPJBIX TEII,
TEXHOJIOTHH JuIs TOYEYHBIH IeKTpUUECKU 3aps,
BBITIOJTHEHUS 3a1a4 sIepHasi MOJIEIb aTOMa, HYKJIOHHAs
npodeccuoHalIbHON MOJIEJIb AaTOMHOT'0 si/ipa IIPU PEeLeHUN
NESITEIBHOCTH ¢bu3nyecKux 3a1aq
- yMeTh (hopMHUPOBaTH COOCTBEHHYIO
MIO3ULUIO [I0 OTHOUIEHHIO K
(buzmveckoit nHGOpPMaInH,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHUKOB,
YMEHUH UCIOJIb30BaTh LU(POBbIE
TEXHOJIOTUHU JUIs [TOUCKa,
CTPYKTYpUPOBaHMsI, THTEPIIPETALUHU U
MIpeJICTaBICHUs yUeOHOW U Hay4HO-
NONMYJSIPHON MH(POPMALIUU; pa3BUTHE
YMEHUN KPUTUYECKOTO AHAIIA3A
1oJy4aeMoil nHpopMaluu
[InanupoBars U | - BJaJeTh OCHOBHBIMH METOJIaMU
peanu3oBbIBaTh HAyYHOTO MO3HAHUS, UCIOIb3YEeMbIMU
coOCTBEHHOE B ()M3HKE: TIPOBOUTH MPSIMbBIE U
npodecCUOHAIbHOE U | KOCBEHHbIE U3MEpeHUs (pu3nueckux
JUYHOCTHOE  PA3BUTHUE, | BEIMYMH, BBIOMpPAs ONTUMAIbHBIN
IIPEITPUHUMATENBCKYIO crnoco0 u3Me- peHUsl U UCTIONb3Ys
NeSITEIbHOCTh B | HM3BECTHBIE METOJIbl OLICHKU
npodeccuoHalIbHON MIOIPELIHOCTEN U3MEPEHUH,
coepe, UCIIOJIb30BaTh | IPOBOJIUTH UCCIIEA0OBaHUE
3HaHUS MO (DPUHAHCOBOW | 3aBUCHUMOCTEW (PM3NYECKUX BEINYMH
IrPaMOTHOCTH B | C HCIIOJIb30BAHUEM IPSIMBIX

Pa3JIMIHBIX KU3HCHHBIX
CUTyaluAax

u3MepeHuil, 00bSICHATh MOTy4YeHHbIE
pe3yabTaThl, UCHOIb3Ys (PU3HUECKHE
TEOpPUH, 3aKOHBI U TOHATHSI, U JEJIaTh
BBIBOJIBI; COOJTIONATH MpaBUiia
6€301acHOro TpyAa NpU MPOBEICHUH
HCCIIEIOBAaHUM B paMKax yueOHOTO
HKCIIEpUMEHTa U y4eOHO-
HCCIIEI0BATEIbCKOM JIEATENHHOCTH C
HCIOJIb30BaHUEM ITUPPOBBIX
W3MEPUTENIbHBIX YCTPOUCTB U

1a60paTOpHOro 000PYyNOBaHUS;

c(hOopMHUPOBAHHOCTD MPEACTABICHUH O
METO/IaX MOJYUYCHHUS HAyIHBIX
ACTPOHOMHUYECKUX 3HAHHH; OBJIA/ICTh.
(copmupoBarh mpeaCcTaBICHNS)
TIPaBHJIAMH 3aITUCH (DH3HUYECKUX
bopmyi penbedHO-TOUCUHOM
cucteMmbl o6o3HaueHuit JI. Bpaiins
(mg cnenmblx W CIaOOBWISIIMX
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00yJaronxcs)

D¢ dexTuBHO
B3aUMOJICHCTBOBATD U
paboTarh B KOJUICKTHBE U
KOMaH/Ie

- OBJIQJIETh YMEHHUSMHU paboOTarh B
TpYIIIEe C BBINOJIHEHHEM Pa3In4HBIX
COLIMAJIbHBIX POJIeH, TUIaHUPOBATh
paboTy TpymIibl, PauoOHAIBEHO
pacrpenenirs JIesTeIbHOCTh B
HECTaHJAPTHBIX CUTYaIUAX, aJeKBaTHO
OLIEHUBATh BKJIAJ] KaXIOTO W3
YJaCTHHKOB TPYNIIBI B pELICHHUE
paccMarpuBaeMon POOIEMBI

OcyuiecTBisITh YCTHYIO U

MUCHEMEHHYIO
KOMMYHHUKAITHIO Ha
TOCYJITapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢
y4eToM ocoOeHHOCTEN
COLIMAJIBHOTO H

KYJIBTYPHOT'O KOHTEKCTa

yMeThb  paclo3HaBaTb  (PU3HYECKHE
sBIIEHUsSI (MIPOIECChI) U OOBSICHITH MX
Ha OCHOBE H3YYEHHBIX 3aKOHOB:
paBHOMEpHOE U  PaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE TBM)KEHHE, CBOOOIHOE
najiecHne Tell, JBIDKCHHE o
OKPYXHOCTH, UHEepIYs,
B3aMMOJICICTBHE TeJ, KoyebarelbHOe
JBWDKEHHE,  PE30HAHC,  BOJHOBOE
nBkenune; auddys3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE O>KUIKOCTEH W
TBEpIbIX TEJ, U3MEHEHHE O0beMa Tell

Npu  HarpeBaHuu  (OXJIAXKJICHHH),
TEIJIOBOE  paBHOBECHE, HCIIApEHUE,
KOHJICHCAIIHS, IUIaBJICHUE,

Kpucrajuim3anus, KUIICHHUEC, BIIA)KHOCTb
BO3/yXa, CBSI3b CPEIHEH KMHETHUECKOM
OHCPIUH TCIIJIOBOI'O ABMKCHUA MOJICKYIT
c a0COOTHOM TeMIepaTypou,
MOBBIIICHUEC HOaBJICHUA Trasa IIpU Cro
HarpeBaHWU B 3aKPBITOM COCYZE, CBS3b
MCXKAY mapaMeTpaM COCTOSAHUA ra3a B
U30MpoIeccax; JJIEKTpHU3aLUs  Ted,
B3aMIMOJICHCTBUE 3aps/I0B, HarpeBaHNe
MIPOBOJTHUKA C TOKOM, B3aMMOJICHCTBHE
MarHuToB, QJICKTPOMarHuTHas
WHIyKIUS, 1eHCTBUE MAaTHUTHOTO TOJIS
Ha IPpOBOJHUK C TOKOM U I[BI/I)KYHH/IﬁCfI
3apsill, DJIEKTPOMArHUTHBIE KOJICOaHUS

n BOJIHBI, HpSIMOJ'II/IHeI\/'IHOC
pacrpocTpaHeHUEe CBeTa, OTPaXKEHHUE,
MIPEJNIOMIIEHHE, uHTephepeHIus,
oudpakuus W MONsSpU3alus  CBeTa,
TICTICPCHS CBETA;
(OTOANEKTPUUECKHIA

- oddekt, cBeTOBOEC  IaBJICHUE,

BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
aroMa BOJOPO/IA, €CTECTBEHHAas W
HCKYCCTBCHHAS PAIMOAKTHBHOCTh
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[IposiBnATH
PaKIaHCKO-
MaTpPUOTUYECKYIO
MMO3ULIMIO,
JIEMOHCTPHUPOBATh
OCO3HAHHOE
MOBEACHHUE HA OCHOBE
TPAIUIIMOHHBIX
0011IeUeITIOBEYSCKUX
IICHHOCTEH, B TOM
yyucie € y4eToM
rapMOHHU3AIUU
ME)KHAIIMOHAJIBHEIX U
MEKPETUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSATD
CTaHIapThI
AHTUKOPPYMIIHOHHOTO
MMOBEACHHMS

- OCO3HAHHE OO0YYAOIIMMUCS
POCCUICKON I'Pak1aHCKON
HICHTHYHOCTH;
- LIeJICHAIIPaBICHHOE Pa3BUTHE
BHYTPEHHEH MO3UIIMU JIMYHOCTH Ha
OCHOBE JIyXOBHO-HPaBCTBEHHBIX
LleHHoCcTeN HapoioB Poccuiickoi
denepanuu, UCTOPUYECKUX U
HaIIMOHAJIBHO- KYJABTYPHBIX TPaaUuLUid,
(dbopMUpOBaHUE CUCTEMbI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AHTUKOPPYMIIMOHHOTO
MHPOBO33pPEHUS, TPABOCO3HAHUSI,
JKOJIOTHYECKOH KYJIBTYPBI,
CITIOCOOHOCTH CTaBUTh IIEJIH U CTPOUTH
JKM3HCHHBIC IJIaHBL,
B yactu rpak1aHCcKOro BOCUTaHUS:
-OCO3HaHUE CBOMX KOHCTHUTYLHOHHBIX
MpaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA
i MIPaBOTIOPS/IKA; MIPUHSTHE
TPaIULIMOHHBIX HaIllMOHAJILHBIX,
00111e4eTI0BEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATUUYECKUX IIEHHOCTEH;

- TOTOBHOCTH IMPOTHUBOCTOATH
U/IC0JI0T U IKCTPEMH3MA,
HallMOHAJIU3Ma, KceHogoOuu,

JUCKPUMHUHALIMU TIO COLIMAJIBbHBIM,
PENUTHO3HBIM, pacoBbIM,
HaIlMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO
JESATEIBHOCTh B MHTEpEecax
IPaXIaHCKOTO oOuiecTna,
y4acTBOBaTb B CaMOYIPaBICHUH B
o01meo0pa3oBaTeaIbHON  OpraHU3alIH
U IETCKO-IOHOLIECKUX OpraHU3aIusiX;
- yYMEHHME B3aMMOJAEHCTBOBATb C
COLIMAJIBHBIMM ~ HHCTUTYyTaMHd B
COOTBETCTBMM C HX (PYyHKIMAMH U
Ha3HAYEHUEM;

- TOTOBHOCTb K TYMaHUTAapHOU U
BOJIOHTEPCKOM €SI TEIBHOCTH;
MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTH POCCHICKOM
IPaX1aHCKON UIEHTUYHOCTH,
MaTpUOTH3Ma, YBaKEHUS K CBOEMY
Hapoay, YyBCTBAa OTBETCTBEHHOCTH
nepen PonuHoi, roplocTu 3a cBO
Kpaii, cBoro PonuHy, CBOM A3BIK U
KYJIBTYpY, MPOLUIOE U HACTOsAIIee
MHOTOHALIMOHAJIBHOTO Hapoa
Poccun;
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- IIEHHOCTHOE OTHOIIICHHUE K
rOCyJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U TPUPOTHOMY
HACJIeJIUI0, TTaMsSITHUKaM,
TpaauuusM HaponoB Poccuu,
JNOCTHKEeHUAM Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U
TPYAE;

- uJIeliHas YOeKIEHHOCTh, TOTOBHOCTD
K CIIy’KEeHHUIO U 3amure OTeuecTsna,
OTBETCTBEHHOCTb 32 €ro Cyaboy;
OCBOEHHBIE 00YJaIOIIUMHCS
MEXMPEIMETHBIE MOHATUA U
YHUBEpCaIbHbIC YU€OHbIE IEHCTBUS
(perynsaTuBHbIC, MTO3HABATEIbHBIE,
KOMMYHHKATHBHBIC);

- CHOCOOHOCTD UX HCIOJIb30BaHUS B
MMO3HABaTEIbHON 1 COLIMAJIbHOMN
MPaKTUKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U
OCYIIECTBIICHUIO y4eOHOU
NEeSATEeIbHOCTH, OpPraHU3aluN
y4eOHOTro COTPYIHUYECTBA C
MeJaroru4ecKuMu pabOTHUKAMH 1
CBEPCTHUKAMHU, K YYaCTHIO B
MOCTPOCHUHU UHANBUYaTbHON
00pa3oBaTeNbHON TPACKTOPUU;
OBJIaJICHNE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBbCKON, TTPOEKTHOU U
COIMAJILHOM JIESITENLHOCTH

ConelicTBoBarTh chopMHUpOBaTh YMEHMS TPUMEHATh
COXPaHEHUIO MOJIy4YE€HHBIE 3HAHUS ISl OOBSICHEHUS
OKpyXarollel  cpelpl, | YCIOBMM NpOTeKaHUs  (PU3HUECKUX
pecypcocOepekeHuto, SIBIIGHUN B TPUPOJE U JUISl MPHUHITUS
IPUMEHATh 3HAHUS 00 | NPaKTHYECKUX peleHui B
M3MEHEHU!U KJIUMara | IOBCEIHEBHOMI KU3HU IE
IIPUHLUIIBI obecriedeHusi  0e30mMacHOCTH  MpHU
OepexXIIMBOTO oOpallleHuu ¢ OBITOBBIMU IPUOOpPaMU U
IIPOU3BOACTBA, TEXHUYECKUMU yCTpOMCTBaMH,
3¢ deKkTUBHO COXpPaHEHHUsl 37I0POBbS U COOJIIOACHUS
JEHCTBOBATh B | HOpM
Ype3BhIYATHBIX 9KOJIOTUYECKOTO MOBEICHUS B
CUTYaLIUsAX OKpY’Karolllel cpele; IOHUMaHue
HEOOXOAMMOCTH TIPUMECHECHHS
JTOCTHXKEHUH (PU3UKU M TEXHOJIOT U
JUISL pPallMOHAIBHOTO
IPUPOAONIOIB30BAHUS
3HaTh HopMatuBHbIe | CoOmonars:
JOKYMEHTBI no | TpeboBaHMs OXpaHbI TPy/A MO
o0ecrneveHuro. 0e30MacHbIM IpreMaM paboThI; MpaBuiIa

no>1<apH0171 6C3OHaCHOCTI/I; IpaBHJia
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opranusanuu pabodero mecra
3HaTh:
Ha3Ha4YeHUe, YCTPONUCTBO U MpaBuia
MIPUMEHEHHUS KOHTPOJIbHO-
M3MEPUTENILHOTO HHCTPYMEHTA O
ponu MHPOPMAIIMH U CBSI3aHHBIX C
Hel IPOIECCOB B MPUPOE, TEXHUKE U
00IIIECTBE;
YmeTb:
OpraHU30BaTh pabodYee MECTO IS
BBITIOJTHEHHUSI 3a/1aHUS
BIIAJICTh METOJAaMU TIOMCKA
unpopmaiuu B cetu HTEpHET;
KPUTHYECKH OIICHUBATh WH(HOPMAITHIO,
MONTy4YeHHYI0 U3 ceTu MHTepHeT;
XapakTepu30BaTh OOJIbIINE JaHHBIE,
MNPUBOAUTH MPHUMEPHl UCTOYHUKOB HX
MOJIYYCHHSI ¥ HANpPaBIICHUS
UCIIOJTb30BaHUSI.
Kontpomuposars:
Ka4eCTBO BBIMOIHIEMBIX paboT C
MIPUMEHEHUEM CIICIIHAIBHOTO
WU3MEPUTENILHOTO HHCTPYMEHTA B
YCJIOBHSIX IKCILTYyaTalluK




