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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JUCHUILINHBI
C00.01.08 Pduzuka

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
pOrpamMMbl TOATOTOBKH CIELMAIIUCTOB CpeHero 3seHa B cooTBeTcTBUM ¢ OI'OC
no cneuuanbHocth CIIO 43.02.16 Typusm M roCTENPUUMCTBO, YKPYIHEHHAS
rpynna crneruanbHocTed 43.00.00 CepBuc u TypusM.

1.2. MecTo y4eOHO# AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbI:
JTUCUMIUIMHA BXOIUT B 6a30BbI€ JUCIUILIMHBI 00111€00pa30BaTeIbHOM MOITOTOBKH.

1.3. Hean m 3agaum y4eOHOM JUCHMILIMHBI — TPeOOBaHMSI K pe3yJbTaTam
OCBOEHUS Y4eOHOH TUCIUIJIMHBI:

Henp nucuummnnbl «Pusnkay: GopMHUpPOBAHUE Yy 00YUAIONIUXCS YBEPEHHOCTH
B HEOOXOJUMOCTH 3HAaHUW (PU3NUYECKHX 3aKOHOB W 3aKOHOMEPHOCTEH IS
MOHUMAHUSI HAyYHOW KapTHHBI MUPA, 3HAUYMMOCTH (PU3MYECKUX 3HAHUHA JUIs
COBPEMEHHOTO KBAJTM(DHUIIMPOBAHHOTO CIICIHAINCTA TPH OCYIIECTBICHUU €T0
npoeCCUOHANIBLHON JIEATEIbHOCTH.

B pesynpTaTe ocBOoeHMS Yy4eOHON AMCHMIUIMHBI OOyYarOUIUiCs IOJIKEH
yMeTh:

V1 paboraTh B rpymie C BBIIOJIHEHHUEM Pa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh paboTy TIpyNIbl, PalMOHAIBHO PpACHpPElENsITh ACATEIbHOCTh B
HECTAHJIAPTHBIX CUTYyalUsIX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXJ0T0 U3 YYACTHUKOB
IpyMNIbl B peLICHUE paccMaTpuBaeMoM poOIeMbl;

VY2 pacnio3HaBaTh (QuanyuecKkue SBJICHHS (IIPOIECCH) M OOBICHATH UX Ha
OCHOBE M3YyYEHHBIX 3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE
JBUKEHHE, CBOOOJHOE TMajeHHe Tell, ABM)KCHHE 110 OKPYXKHOCTH, HHEpLus,
B3aMMOJCICTBHE Tel, KOJieOaTeNbHOE JBUKEHHUE, PE30HAHC, BOJTHOBOE JIBUKCHHE,
mupdy3us, OpPOYHOBCKOE JBH)KEHHE, CTPOCHHE >KHIKOCTEHM M TBEPHABIX Tel,
U3MEHEHHEe o0beMa TeN MPU HAarpeBaHUM (OXJIAKIEHUH), TEIJIOBOE PABHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBICHHE, KPUCTAIIU3ALMS, KUIIEHUE, BIIAXKHOCTb
BO3JlyXa, CBSA3b CPEAHEN KMHETHUECKOW YHEPTUU TEIUIOBOTO JIBHIKEHUSI MOJIEKYJI C
abCOJIIOTHOM TeMmnepaTypoi, MOBBIIIEHUE JABJICHHS ra3a MpU €ro HarpeBaHuM B
3aKpBITOM COCYJIE, CBA3b MEXAY IapaMeTpaMu COCTOSIHUS ra3a B M30IPOLEccax;
AJIEKTpU3alLus TeJl, B3aUMOJEHCTBHUE 3apsiioB, HarpEBaHUE MPOBOJHUKA C TOKOM,
B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAs MHAYKUUS, 1€HCTBUE MarHUTHOTO
IoJIA HAa MPOBOJAHMK C TOKOM M JABWXKYIIMHCA 3apsl, 3JIEKTPOMarHUTHBIE
KoJieOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpPaHEHUE CBETa, OTPaKeHUE,
npenomiieHue, UHTephepeHnrs, TUGpakIus U MOJSpHU3ALUsI CBETa, JUCIEPCHS
cBera; (QoroanmekTpuueckuii 3¢GEHEKT, CBETOBOE IaBJICHHWE, BO3HUKHOBCHHE
JUHENYaToro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas
PaAOaKTUBHOCTH;



VY3 yuuTHIBaTH TPAHUIIBI MPUMEHEHUSI W3YYEHHBIX (U3HMUECKUX MOJEIEH:
MaTepualibHas TOYKa, MHEPIMAlIbHAsA CUCTEMa OTCU€Ta, WJCAJbHbIM Ta3; MOJEIU
CTPOCHMS Ta30B, KUJIKOCTEM M TBEPABIX TEJH, TOYEUHBIA HIEKTPUUYECKUMN 3apsi,
AlepHas MOJENb AaTOMa, HYKJIOHHAas MOJENb AaTOMHOTO sA/pa IpU PEUICHUU
(bu3nuecKux 3aaay;

V4 pemath pacueTHbIE 3aJlaud C SIBHO 3aJaHHON (PU3MYECKONM MOEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIMUIIBI; HA OCHOBE aHAIM3a yCIOBUS 3aJa4u
BBIOMpATh (PU3MYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYJIbI,
HEOOXOAMMBIE NJIsi €€ PEeIlIeHUs, MPOBOAUTh PacyeThl U OLICHUBATh PEaIbHOCTD
MOJIY4YeHHOTO 3HAYeHUS (PU3HUUECKOU BEIMYUHBI,

Y5  pewmatp  KayeCTBEHHbIE  3aJa4M, BBICTpaWBas  JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIEMIOYKY PACCYXKICHUN C ONOpPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS,

Y6 npuMeHSTh MOTy4YeHHBIC 3HAHUS I OOBSICHEHHS YCIOBUI MPOTEKAHUS
(dU3MYECKUX SIBICHUW B MPUPOJAE M JUIsl NPUHATHUS MPAKTHUYECKUX PEUICHUN B
MOBCEIHEBHON >KM3HM MJi1 oOecreueHus O€30MacHOCTH TMpU  OOpallleHUH C
OBITOBBIMHM MPUOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbS U
COOJIIOJIEHUSI HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILIEH Cpee;

Y7 nonHuMarh HEOOXOAUMOCTh NPUMEHEHHUS JIOCTHKEHUH QU3UKU HU
TEXHOJIOTUH JJIS1 PAllMOHAIBHOTO MTPUPOIOIIOIb30BaAHUS;

V8 chopmupoBarh COOCTBEHHYIO MO3UIIUIO MO OTHOLIECHUIO K (U3HUECKOU
uH(pOpMaIIH, MOTy4aeMON U3 pa3HbIX HCTOYHHUKOB,

VY9 ucnons3oBarh MUGPOBBIE TEXHOIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALUN U TIPEACTABICHUS YIEOHON U HAYYHO-TIOMYJISIPHON MH(MOpMAITNH;
pa3BUTHE YMEHUN KPUTUUYECKOTO aHAN3a MOTy4yaeMoil HHpOpMaIInH;

3HATH:

31 o ponu u Mecre (PU3MKM M ACTPOHOMHHM B COBPEMEHHOM Hay4HOMH
KapTHUHE MHPA, O CUCTEMOOOpa3yroiie posiu GU3UKU B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TE€XHOJIOTUM, O BKJIaJE POCCUMCKUX U 3apyOeKHBIX
VYEHBIX-(PU3UKOB B pa3BUTHE HAyKH; IOHUMaHUE (PU3UYECKONH CYIIHOCTU
HaOJII0/IaeMbIX SIBJICHUNA MUKPOMHpA, MAKpOMUpPA M METaMHpa; MMOHUMAHHUE POJIH
aCTPOHOMMH B IPAKTUYECKOW AEATEIBHOCTH YEJIOBEKAa M JajJbHEWIIEM HAy4YHO-
TEXHUYECKOM pPa3BUTHH, pPOJU (QU3UKM B (HOPMUPOBAHMM Kpyrozopa U
(GyHKIIMOHATBHOM TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs MPAKTUYECKUX 3a/1ay;

32 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOpHUSIMU (3aKOH BCEMHUPHOTO
Tssrotenus, I, II m III 3akonbl HprOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOU
SHEPI'UM, 3aKOH COXPAHEHUSI UMITYJIbCA, MPUHIIUI CYNEPHO3ULIMU CHUJ, TPUHIUIT
PaBHOIPABHOCTH HMHEPIMATBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KUHETHUYECKYIO
TEOPHUIO CTPOEHUS BEILIECTBA, ra30BbIE 3aKOHBI, MEPBBIM 3aKOH TEPMOJMHAMUKH;
3aKOH COXpaHEHUs OJJIEKTPUYECKOro 3apsiia, 3akoH Kynona, 3akon Owma mjis
y4acTka 1ienu, 3akoH Oma JJIsl MOJHOM 3JEKTpUUYecKou Iiemnu, 3akoH Jlxoyns -
JleHna, 3aKOH AJEKTPOMArHUTHONW MHAYKIIMU, 3aKOH COXPAHEHMS SHEPIruH, 3aKOH
MPSIMOJMHEHHOTO PACIPOCTPAHEHHUSI CBETa, 3aKOH OTPAXKEHHUS CBETa, 3aKOH
MIPEJIOMIICHUS] CBETA; 3aKOH COXPAHEHUS DHEPTrUM, 3aKOH COXPAHEHHS HMITYJIbCa,



3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsiia, 3aKOH COXPAaHEHHUS MacCOBOIO 4YMCIIa,
noctynaTtel bopa, 3aKOH pajMOaKTHMBHOIO pacnaja); yBEPEHHOE HCIOJIb30BAaHUE
3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHan3e (PU3NUECKUX SIBJICHUN U TIPOIECCOB;

33 OCHOBOMNONAralOIMUMHU (PU3HYECKUMHU BEIUYUHAMU, XapaKTEPU3YIOLUMU
¢usznueckue  mporecchl  (CBA3aHHBIMU ~C  MEXAHUYECKUM  JIBHDKCHHEM,
B3aUMOJICUCTBUEM TEJI, MEXaHWYECKUMM KOJIEOAHUSAMH M BOJIHAMH;, aTOMHO-
MOJIEKYJISIPHBIM CTPOECHHEM BELIECTBA, TEIJIOBBIMHU MPOLECCAMU; IIEKTPUUECKUM
M MArHUTHBIM  TOJISIMH,  DJIGKTPUUYECKMM  TOKOM,  3JIEKTPOMATrHUTHBIMHU
KOJICOAHUSIMU M BOJHAMH; ONTUYECKUMHM SIBIICHUSMH; KBAHTOBBIMU SIBJICHHUSIMH,
CTpPOEHHEM aToMa M aTOMHOTO S7[pa, PaAMOAKTUBHOCTbHIO);

34 OCHOBHBIE METOJbl HAYYHOI'O IO3HAHUS, UCHOJb3YEMBbIMU B (PU3HKE:
IPOBOANUTH MpPSIMbIE U KOCBEHHBIE HM3MEpeHUs (PU3MUECKUX BEJIMYUH, BHIOMpas
ONTUMAJbHBIA CIIOCO0 HM3MEPEHUS U HCIOJIb3YSd H3BECTHBIE METOJbl OLICHKH
MOTPENTHOCTEH U3MEPEHUH, TPOBOIUTH UCCIEIOBAHNE 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYMH C WCIOJb30BAHUEM MPSIMBIX HW3MEPEHHM, OOBSACHATH MOJYyYECHHBIE
pe3ynbTaThl, HUCIOIb3YS (PU3NYECKHE TEOpUHU, 3aKOHbI W MOHATHUS, U JeNaTh
BBIBO/IbL; COOJIIO/IATh MpaBujia 0€30MacHOro TpyAa MPU NPOBEIECHUN UCCIIEA0BAHUIMA
B paMKax y4yeOHOro 3KCIEpUMEHTa U y4eOHO-HCCIIEOBATENbCKON AESTENBHOCTHU C
UCIOJIb30BaHUEM LU(POBBIX H3MEPUTENBHBIX YCTPOMCTB M J1a0OPATOPHOTO
o0opynoBaHusi; C(HOPMHUPOBAHHOCTh TNPEJICTABIECHUA O METOAAX TMOJyUYEeHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM.

35 ocHoBomoJararomUMu (PU3NYECKUMH TOHSATUSMHU, XapaKTEePU3YIOIUMU
¢usznyeckue  mpouecchl  (CBA3aHHBIMM € MEXaHUYECKUM  JIBUJKEHUEM,
B3aMMOJICHCTBHEM Te€J, MEXaHMYECKMMM KOJEOAHWSAMU U BOJHAMHU; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHEM BEILECTBA, TEIUIOBBIMU MPOLECCAMU; IIIEKTPUUECKUM
M MarHUTHBIM  TIOJISIMH,  JJIEKTPHUYECKUM  TOKOM,  DJIEKTPOMArHUTHBIMU
KOJICOAHUSIMU U BOJIHAMH; ONTHYECKHUMH SIBICHUSIMH; KBAaHTOBBIMHU SBIICHUSIMH,
CTPOEHHMEM aToMa M AaTOMHOIO  SApa, PaJAHMOAaKTUBHOCTBIO);  BIAJCHHE
OCHOBOTOJIATalOIIMMU  ACTPOHOMHYECKMMH  IOHATHSMH,  MO3BOJSIOIIMMU
XapaKTepU30BaTh MPOLECCHI, TPOUCXOIALINE HA 3BE€31aX, B 3BE3/IHBIX CUCTEMAX, B
MEXTaJlaKTUUYEeCKOM CpeJle; JBM)KEHHE HEOECHBIX Tel, D3BOJIIOIHUI0 3BE3d U
Bcenennoi.

OcBoenue conaepxaHusi ydeOHOM mucuumuiiHbl «®duszuka» obecrneynBaeTt
JIOCTUKEHUE CTYJEHTAMHU CIIEIYIOIINX PE3YIIbTATOB:
>  JuuHocmmble: TOTOBHOCTH K CaMOPa3BUTHIO W CaMOOIPEICIICHUIO
IrPaXXJaHCKOTO BOCITUTAHUSA
IPaKIAHCKOI0 BOCIIUTAHUSA:
dbopMupoBaHUE TpakIAHCKOW TMO3UIIMK OOYYaIOIIEerocs Kak aKTUBHOTO M
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;
MIPUHATHE TPaIUIIMOHHBIX HaIlMOHAIbHBIX, 00111eYeTI0BEYECKUX
I'YMaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEM;
NATPHOTHYECKOT0 BOCIIUTAHUS:
dbopMHUpOBaHUE POCCUUCKONW TPaKTAHCKONW HACHTHUYHOCTH, MaTPUOTHU3MA,
YBAXXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH niepel PonnHou, ropaoctu
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1 YBOKCHHS K HCTOPUHU U JOCTHXKCHUSIM OTCUSCTBEHHOMN (hM3UYSCKOU HayKH
TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AKTHBHOHN JEATEIIbHOCTH TEXHOJOTMYECKOM M COIIMAIBLHOMI
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJTHAITh TaKyIO JEATEIbHOCTD

TOTOBHOCTh U CHOCOOHOCTH K OOpa30oBaHUIO U CaMOOOpPa30BaHMUIO Ha
MPOTSIKEHUHU BCEH )KU3HH;

KO0JIOTHYECKOIr0 BOCIMTAHHS:

dbopMupoOBaHHE  OKOJOTMYECKOW  KYJIbTYphbl, IOHUMaHUE  BIUSHHS
COIMAJIBHO-DKOHOMMYECKHUX TPOIIECCOB HAa COCTOSIHME MPUPOIHON M COLMATBHOM
Cpebl, 0CO3HAHKE III00AIBHOTO XapaKTepa dKOJOTHUSCKUX TPOOIeM;

AKTUBHOE HEIPUATHE ACUCTBUH, MPUHOCSIIUX BPE OKPYKAIOIIEH CPELE;

HEHHOCTH HAYYHOT0 MO3HAHMS:

dbopMHUpOBaHWE  MUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOW KYJbTYPhl KaK CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMHU U IMO3HAHUS MUPA;

OCO3HAHHME IICHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCThH OCYILECTBIISIThH
MIPOCKTHYIO M MCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

> Memanpeomemusple:

OBJIaJIeHHe YHHBEPCAJbHBIMHU Y4e€OHBIMH MMO3HABATEIbHBIMH J1€HCTBUSIMHU:
bazoevie 1o2uyeckue 0eucmeusl.

CaMOCTOSATENILHO  (OPMYJIMPOBAaTh W aKTyallM3UpPOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHMUS JIJII CpPaBHEHWUS,
KJaccudukanuu u 0000IIeHHUS;

ONpENCNATh IETU JeATCIbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUH UX
JIOCTHKCHHUS

BBISBJSITh  3aKOHOMEPHOCTHM M MPOTHBOPEYHS B  paccMaTpUBAEMbIX
SIBJIEHUSX

bazoevle ucciedosamenbekue Oeucmeust.

BJIaJCTh HaBbIKAMU y4eOHO-HCCIIeI0BATEIIbCKON u MIPOCKTHOMN
NeSATeIIbHOCTH, HABBIKAMHM pa3peIIeHus IIpooiieM;

CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIbHOMY MOUCKY METOJ/IOB PEILICHHUS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJA0B MO3HAHMUS;

aHAJIU3UPOBATH IOJYYEHHBIE B XOJI€ pEIICHUs 3aJlaud pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, TPOTHOZUPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

paboma c uncopmayueii.

BJIaJIETh HaBBIKAMHM TOJy4eHUs UHGOPMAIIUU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJTbHO  OCYIIIECTBJIATh  TOWCK, aHaJIM3, CHUCTEMAaTU3AIUI0 |
HWHTEpIIpeTalnio HH(PpOpMaIMK pa3TUIHBIX BUIOB M ()OPM MPEICTABICHUS;

co3/laBaTh TEKCTHl B pa3IMYHBIX (QopMarax C y4eTOM Ha3HAYCHHS
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uHQoOpMaAIIMU U  TEJIIEBOW  ayJIuTOpUH, BBIOMpass ONTUMaIbHYIO (Qopmy
MIPE/ICTABIICHUS U BU3yaJIU3aINH;
OBJIa/IeHIe€ YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:
obuenue:

BJIQJIETh PA3JIMUYHBIMU CIIOCOOAMU OOIICHUS U B3aUMO/ICHCTBUS;

apryMEHTHUPOBAHHO BECTH JUAJIOT, YyMETh CMAr4aTh KOHMIUKTHBIE
CUTYalluu,

Pa3BEpHYTO M JIOTMYHO M3Jaratb CBOIO TOYKY 3pPEHHUSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

coemMecmHas 0esimenibHOCmb.

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUyJIbHOU
paboTHI;

BBIOWPATh TEMATUKy M METOJAbl COBMECTHBIX JIEUCTBHM C YyYE€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0r0 YJIeHA KOJIJIEKTUBA;

OIICHMBAaTh KA4ECTBO CBOErO BKJIAJIa U KaXJOTO YYaCTHHKAa KOMAaH]IbI B
o0l pe3ysbTatr o pa3padOTaHHBIM KPUTEPUSIM;

OBJIa/IeHH e YHUBEPCAJIbHBIMY PEryJATHBHBIMU JAeHCTBUSIMH:
CAMOOP2AHUZAYUSL:

CaMOCTOATENbHO OCYIIECTBISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBISBISAThH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJ]adl B 00pa3oBaTEIbLHOMN
JESTENbHOCTU U KU3HEHHBIX CUTYaIUsX;

CAMOKOHMPOTIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LICIISIM.

Crenuanuct mo Typu3My M TOCTEIPUUMCTBY JOJDKEH 00janaTh OOIUMHU
KOMITETEHLUSMH:

OK O0I. BseiOupate cnocoObsl pemieHuss 3a1ad  OpodhecCHOHATbHOM
JeATENbHOCTH MPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTh COBpPEMEHHBIE CpPEACTBA IIOMCKA, aHaau3a U
MHTEpHpeTalud HHPOpMaluu, U HTHPOPMALIMOHHBIE TEXHOJIOTUU ISl BHITIOJIHEHHUS
3a/1a4 NpodhecCuOHaNbHOU IEeATeTbHOCTH.

OK 03. IlnmanupoBaTh W peaau3oBBIBaTh COOCTBEHHOE MpodeccuoHaabHOE U
JMYHOCTHOE pa3BUTHE, IIPEANPUHAMATEIBCKYIO NEeSATENBHOCTD B
npodeccronansHOi cepe, UCMOIB30BaTh 3HAHMS O MPABOBOM U (UHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYALIHSIX.

OK 04. DddextnBHO B3auMOAEHCTBOBaTL W pabOTaTh B KOJUICKTHBE U
KOMaH/I€.

OK 05. OcymecTBisiTh YCTHYHO W NHCBMEHHYI0 KOMMYHHUKAlHUIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®enepanuum ¢ y4eToM OCOOEHHOCTEMN
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 06. IIposBnATH IrpaXk JaHCKO-NIATPUOTUYECKYIO IIO3ULIO,
JEMOHCTPUPOBATh OCO3HAHHOE MOBEJIEHNE HA OCHOBE TPAJIULIUOHHBIX POCCUNUCKHUX
JlyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C Y4YETOM TapMOHU3AIUU
MEXHAIMOHAIBHBIX W MEXPEIUTMO3HBIX OTHOIICHWM, NPHUMEHATh CTaHAAPTHI



AHTUKOPPYILMOHHOTO IOBEICHHUS.

OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpY>Karouien Cpepbl,
pecypcocOepexeHI0, TPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMAaTa, MPUHIIUIIBI
OepexIMBOro MPOU3BOACTBA, A(P(EKTUBHO JCHCTBOBATH B YpPE3BBIUAKMHBIX
CUTYaLHSIX.

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOIrPaMMbl Y4eOHOM
AUCHUNIHHBI:
MaKCHMaJbHOW yueOHON Harpy3ku oOydatomuierocs 44 yaca, B TOM 4HCIIE:
00s13aTeIbHON ay TMTOPHOU yueOHOM Harpy3ku ody4daromerocs 40 gacos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHOUTIIMHBI
2.1. O0bem yueOHOI JUCHUILIMHBI U BHAbI y4eOHOH PadoThI

Buj yueOHoii padoThl O0bem yacos
MakcumajibHas yyeOHasi HAarpy3Ka (Bcero) 44
Oobs3aTesbHAsE AyIMTOPHAA yyeOHAasi HArpy3Ka (Bcero) 40
B TOM YHUCJIE:
n1abopaTopHble paboTh 8
MPAKTUYECKHUE 3aHATUS 10

KOHTPOJIbHBIE pabOThI

KypcoBas pabota (poekT) (eciu npedycmompero)

Koncynbranuu 4

CamocrosiTeibHas padoTa o0yuyarouerocst (Bcero) 0

B TOM YHCIJIC:

caMOCTOSITeNIbHAsI paboTa HaJl KypCcOBOM paboToi (ITPOEKTOM) (eciu
npeodycmMompeHo)

1 cem. — KOHTp. paod.,

Hmozeosas ammecmayus 6 popme (ykazamv) 2 ceM. — 3aueT ¢ ol




2.2. TemaTu4yeckuii miaH u cogep:xxkanue ydeonou nucuunanubl CO0.01.08 ®usuka

CIIO)KEHHE CKOpocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOe nBuxkeHue. | 'paduku
3aBHUCHUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U MEepPEMEIICHUs MaTepUaIbHON TOYKHU OT
BpeMenu. CB0OOJHOE MajeHHE. YCKOpeHue CBOOOMHOrO maneHus. KpuBonuHelHOE IBMXCHHE.
JIBu>kKeHHe MaTepualbHON TOYKH MO OKPYKHOCTH. YTIIOBasi CKOPOCTh, TUHEIHHAst cKkopocTh. [lepuog
u yacrota. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[Tpunuun otnocutensHoctu ["anunes. [lepssoiii 3akon HptoTona. MHepunanbHble CHCTEMBI OTCUETA.
Macca Ttena. Cuna. [lpunnun cynepmnos3uiuu cwi. Brtopoit 3akon HeroToHa 11 mMaTepualibHON
Toukr B uHepruanbHOil cucteme orcueta (MCO). Tperuit 3akoH HproToHa Ui MaTepHalbHBIX
TOYEK. 3aKOH BceMUpHOro tsaroteHus. Cuna Tsoxectu. llepBas kocMuueckas ckopocTs. Bec Tena.
Cuna ynpyroctu. 3akoH I'yka. Cuna tpeHuns. Cyxoe TpeHue. Cuila TpEHMsI CKOJIBKEHHUS U CUia
Tpenus nmokost. Koaddunment tpenust. Cuna conpoTHBICHUS IPU ABHKCHUU TeJa B JKUIKOCTH WJIH
raze. [loctynatenbHoe W BpaliateabHOE [BIKEHUE a0COJIIOTHO TBEPAOro Teina. MOMEHT CHIIbI
OTHOCUTEILHO OcHu BpateHus. [1nedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO.

Nmmynbe MarepuanbHOM TOYKH, CHCTEMBI MaTepUalbHBIX TOYEK. MMIynbC CHIIBI M U3MEHEHUE
uMITyJibca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHoe nBuxkenue. Paborta cuibl.
MomHocts cunbl. KuHeTnueckas dSHeprus MarepHalibHOM Toukd. Teopema 00 H3MEHEHHH
kuHetnyecko  sHepruu. [loTteHumanbHas  SHeprus. IloTeHuuanbHass  PHEPrUst  yNpyro
nedopMupoBaHHO  TpykuHbl. lloTeHImanbHas SHeprus Tena BOJM3M  TOBEPXHOCTH 3eMIIu.

HaumenoBanue Coaeprxanue yueOHOTro MaTepuaJa, 1a00paTopHble padoThI U NPAKTHYeCKUE 3aHATHS, O0bem | YpoBeHb
pa3iesioB U TeM CaMOCTOsITeJIbHasI padoTa 00y4yalouuxcs, KypcoBasi padora (IPOeKT) (eciu npedycmMompersi) 4acoB | OCBOEHHS
1 2 3 4
Pa3zpnen 1. @u3uka u MeTOAbI HAYYHOI0 O3HAHUS
Tema 1.1 BBenenue Coaep:xaHue y4eOHOro MaTepuaJa
®usuka - Hayka o npupoae. Hayynsle MeTonbl I0O3HaHKS OKpysKarouero mupa. Pois skcniepumenta 1 1
U TEOpUU B Ipoliecce MO3HAHUS MPUPObl. DKCIEpUMEHT B ¢u3uke. MoaenupoBanue (Hu3MuecKux
ABICHUM M 1poueccoB. Hayunble runore3pl. @Pu3nuecKue 3aKOHbBI U TEOpUU. ['paHUIBI
MPUMEHUMOCTH (u3nyeckux 3akoHoB. IlpunHuun coorBercTBusa. Ponb u mecto Qu3uku B
(hopMHpPOBAHHUU COBPEMEHHON HAYYHOM KapTHHBI MUPA, B IPAKTUYECKOMN NEeSITeIbHOCTH JIFOIeH
Pa3zgen 2. Mexanuka
Tema 2.1 Kunemaruka. | Conep:kanue yueOHOro MaTepuaJa
JAuHamuka. 3akonbl | Mexanndeckoe BmwkeHHE. OTHOCHTEIBHOCTh MEXaHMUYECKOro JBMkeHus. Cucrema OTcUeTa. 3 1
COXpaHeHMH B | Tpaekropus. Ilepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MeXaHHKe MaTepuaibHOM TOYKHM, MX MPOEKIMH HAa OCH CUCTEMbl KoopauHaTr. CllokKeHue NepeMenieHud u
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HOTGHLII/IaJIBHLIe 1 HCIIOTCHIIMAJIbHBIC CHUIJIBI. CBs3b pa6OTBI HCIMMOTCHIIMAJIbHBIX CHUJI C UBMCHCHUECM
MEXaHUYECKOW PHEPrHUM CHUCTEMBI Tel. 3aKOH COXPAHCHHS MEXAaHUYECKOW SHEPruM. YIpyrue u
HEYIIPYTUE CTOJIKHOBEHHUS

JlaGopaTopHble 3aHATHSA:

WccnegoBanne CBI3H pa6OTBI CHJIBI C U3MEHCHHEM MEXaHNYCCKOM OHCPIUHU TCJIa

2,3

IIpakTH4YecKue 3aHATHSL:

W3yueHne nBUKEHUS MIAPUKA B BSI3KOW KUIKOCTH.

\9)

2,3

OHpe,Z[CJ'ICHI/Ie Macc ManbiX Ten COTHEeUHOH CHCTEMBI

2,3

Paznea 3. MoJiekyJsipHas

(¢usuka u TepMOIMHAMMKA

Tema 3.1 OcHOBBI

Conep:xaHue y4eOHOro MaTepuaJia

MOJIEKYJISIPHO-
KHHETUYECKOH TeopuHu,
TePMOJIMHAMMKH.
ArperaTHbie COCTOSTHHSA
BemecTtBa u (a3oBble
nepexoasl

OcHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHeTHYecKoi Teopun. bpoyHoBckoe asmkenue. Juddysus.
Xapakrep ABMKECHHUS U B3aUMOIECHCTBUS YaCTHUILl BellecTBa. MOJEIN CTPOCHUS Ta30B, KUJIKOCTEN U
TBEPAbIX Tel W OOBSCHEHUE CBOICTB BEIIeCTBAa Ha OCHOBE ATHX Mojened. Macca u pa3mepsl
Mmoutekyn. KonnmuectBo Bemecta. [Tocrosnnas ABoraapo. Temnosoe paBHoBecue. Temnepatypa u ee
n3mepenne. Illkama Ttemneparyp lLlenbcus. Mopens wuaeanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KHHETUYECKOM TEOpUH HIealbHOrO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa
CpeHe KMHETUYECKOW 3HEepruu TEIJIOBOro ABMXKEHUs dactull rasza. lllkana remneparyp KenbBuna.
VpaBuenue MenneneeBa-Knaneiipona. 3akon JlambroHa. ['a3oBbie 3akoHbl. HM3omporiecchl B
UJealbHOM rase ¢ MOCTOsIHHBIM KOJIMYECTBOM BEIIECTBA: H30TE€pMa, U30X0pa, u3obapa.
TepMmoanHaMuyeckasi cucteMa. BHyTpeHHss SHEprusi TEPMOJINHAMUYECKOW CUCTEMBI U CIIOCOOBI €€
n3Mmenenus. KomamdecTBo TemioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO WEaIbHOTO rasa.
Bunel Teruionepenaun: TEMIONPOBOIHOCTD, KOHBEKIMS, U3lTydeHUe. TeroeMKOCTb Tena. Y IenbHas
TEIJIOEMKOCTh  BemiecTBa. KommyecTBo  TemnoTsl npu  Temsonepenade. [lepBeiil  3akoH
TepMoIuHaMUKH. [IprMeHeHHe MepBOro 3aKkOHAa TEPMOJAWHAMHKHM K H3omporeccam. I'paduyeckas
uHTeprpeTanuss paboTel ra3a. TemnoBble MamMHbBL. [IpUHIUOBL JAEHCTBHS TEMJIOBBIX MAIIUH.
[IpeoOpazoBanust SHEpruM B TEIUIOBBIX MamuHax. Koadduuument monesHoro neiictBus (mamee —
KIT[) termmoBoit wmammubl. [lukn Kapuo u ero KIIJ. Bropoil 3akoH TepMOIWHAMHKH.
HeobpaTumocTs IpoI1ieccoB B MpUpo/Ie. IKOJOTHIECKHIE MTPOOIEMBI TETI0OIHEPT e THKH.
[TapooOpazoBanue u KoHAeHcanus. VcnapeHue U KumeHue. YenbHasl TEIUIoTa MapooOpa3oBaHUS.
3aBHCHMOCTh TEMIIEpaTypbl KWIMEHHS OT JaBiieHUs. AOCONIOTHAas M OTHOCUTENbHAs BIAXKHOCTh
Bo3ayxa. Haceimennslii map. Teproe Teno. Kpucraminyeckue u amopgHbie Tena. AHU3OTPOMIHS
cBoiicTB  KpuctauioB. JKuakume kpuctaiiasl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue wu
KpucTaJn3anus. Y ienbHas Teriora miasiaeHus. CyOnumanus. YpaBHEHHE TEIIOBOro 0anaHca

JlabopaTopHble 3aHSATHSA:

H3yyeHne H30TepMHUYIECKOro mporecca

2,3
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Paspen 4. DiieKTpoaAnHAMHUKA

Tema 4.1
DJIEKTPOCTATHKA.
IHocTossHHBIN
JJIEKTPUYECKHI TOK.
Toku B Ppa3jIHYHBIX
cpenax. MaruuTtHoe
no.ie.
DJIEeKTPOMarHuTHas
HHAYKLHA.

Conep:kaHue y4eOHOT0 MaTepHuaJia

OnexTpuzanus Tesl. DJIEeKTpUueckuil 3apsia. JIBa Buaa anekTpudeckux 3apsnoB. IIpoBoaHukw,
JUAJIEKTPUKNA U TMOJYNPOBOJHUKHU. 3aKOH COXPAHEHMS 3JEKTPUYECKOro 3apsaa. B3ammopeiicTBue
3apsanoB. 3akoH Kynona. Onexrtpuueckoe nose. HanmpspkeHHOCTH aniekTpudeckoro nois. [IpuHuun
CYNEPHO3UINH IEKTPUUECKUX MoJied. JIMHUM HanpsyKeHHOCTH 3JIeKTpudeckoro mojis. Pabora cun
anekTpocrarnyeckoro nois. Ilorennuan. PazHocts noteHuuanoB. [IpoBOJHUKK M AMAIEKTPUKH B
3JEKTPOCTATUYECKOM ToJie. JluanexkTpuueckas NPOHULAEMOCTb. DJNEKTPOeMKOCTb. KoHaeHcaTtop.
DNEKTPOEMKOCTh INIOCKOT0 KOHJEHCATOpa. DHEPI U 3apsSKEHHOI0 KOHAEHCATOpa.

DNEeKTPpUYECKUM TOK. Y CIOBHS CyIIECTBOBAHUS dJIEKTPUUYECKOro Toka. Mctounnku Toka. Cuna Toka.
[TocTostnubiii Tok. Hampsixenue. 3akon Oma Il yyacTKa LETH. DJIEKTPUUECKOE COMPOTUBIICHUE.
VYaensHOE conpoTuBieHUE BemecTBa. [locnenoBarenbHoOe, MapaieabHOE, CMENIAHHOE COEMHEHNE
npoBOIHUKOB. PaboTa snexkrpuueckoro toka. 3akoH J[xoyins-JleHna. MOIIHOCTD 3JEKTPHUECKOTO
TOKa. DJEKTPOJABMKYIIAsl CUja U BHYTPEHHEE COINPOTHBIICHHE MCTOYHHMKA TOKAa. 3akoH Oma i
MOJTHOU (3aMKHYTOM) asekTpuueckoil nenu. KopoTkoe 3amMbikaHue.

DONEeKTpOHHAsT NPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIIEHHUS METAUIOB OT
temriepaTypbl. CBEpXIPOBOJMMOCTh. DJEKTPUUYECKHM TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX
myukoB. [lomynmpoBoanuku. CoOcTBeHHass W MPUMECHas MPOBOJAUMOCTb TMOJIYNPOBOTHUKOB.
CpoiictBa p-n-nepexoxaa. IlomynmpoBOAHMKOBBIE TPUOOPHI. DIEKTPUUYECKUHA TOK B pacTBOpax M
pacruiaBax 3J€KTPOJIUTOB. DJIEKTPOJUTUYECKAs AUCCOLMALMS. DIEKTPOIHN3. DIEKTPUUECKUN TOK B
razax. CaMoCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3pal. Monuus. [1na3zma.

[locTostHHBIE MarHuThl. B3aummonelcTBHE MOCTOSIHHBIX MAarHuToB. MarHutHoe mnone. Bekrtop
MarHuTHou uHAykKuuu. IIpuHiun cynepno3unyu. JInHMM MarHUTHOM MHAYKUuU. KapTuHa nuHuN
MAarHuTHOM WHAYKIMHU IIOJISI TOCTOSHHBIX MAarHUTOB. MAarHWTHOE MOJIE NMPOBOJAHMKA C TOKOM.
Kaptuna nuHMil 1oss AJIMHHOIO HPSMOIO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHHKA,
KaTymku ¢ TokoM. OmbeiT Opcrena. B3aumosaelictBue mpoBOAHUKOB ¢ TOokoM. Cuia Awmrmepa, ee
Moaynb W HampasineHue. Cwia JlopeHua, ee MOAyjdb M HampasieHue. JIBH)KEHHE 3apsKEHHOM
YacTULIBI B OJHOPOAHOM MarHUTHOM moine. Pabora cunbl JlopeHua. SIBieHue 31eKTpOMarHUTHOM
nHaykuuu. Ilotox BekTopa MarHuTHOM MHAYKUMH. DJ[C MHAYKIMHM. 3aKOH 3JIEKTPOMAarHUTHOM
naaykunn @Dapanes. BuxpeBoe anekTpuueckoe mojie. ODIEKTPOABMKYIAs CHJIA HHIYKIHH B
MIPOBOJHMKE, ABMXKYIIEMCSI IOCTYNAaTeIbHO B OJHOPOAHOM MarHUTHOM mnosne. [IpaBuno Jlenna.
NunyktuBHOCTh. fABieHue camouHAykuuu. IJC caMOMHIYKIMU. DHEPrUsi MarHUTHOTO TIOJIS
KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE OJIE.

Pazgen 5. Kojie0anusi 1 BOJIHBI

Tema 5.1 | Coaep:xaHue y4eOHOro MaTepuaJia
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MexaHnueckue
3JIEKTPOMATHUTHbIE
KoJIe0aHus.

KonebarenbHas cucrema. CBoboauble kojieOanus. ['apmonnueckue kosnebanus. Ilepuon, yacroTa,
amruTyna U (¢asa konebanui. I[IpykuHHBIH MasTHHK. MaTeMaTHYeCKUd MasTHUK. YpPaBHCHHE
rapMOHMYECKHX KoneOanmii. KuHemMaTudeckoe M JIUHAMUYECKOE OIHCAaHUE KOJIeOAaTeITbHOTO
neukenus. [IpeBpaiiienue sHeprun nNpu rapMoHUYecKux kojedanusax. CBa3b aMIUIUTY bl KOJIeOaHU
MCXO/IHOM BEJMYUHBI C aMIUIUTYI0H KosieOaHUH ee CKOpocTH U yckopeHus. KonebarenbHbli KOHTYD.
CBoOoHbIE 3JIEKTPOMArHUTHBIE KoJIeOaHus
B UJCATBHOM KOJIEOATEILHOM KOHTYpPE. AHAIOTHS MEXKIY MEXaHHUYECKUMHU U AJICKTPOMATHUTHBIMU
konebanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS DHEPrUHM B HJICATHLHOM KOJeOaTeIbHOM
KOHType. BBIHYXJeHHbIE MexaHudeckue KoneOanusi. Pesonanc. Pe3oHancHas  KpuBas.
BriHyX1eHHBIC dJIEKTpOMarHuTHBIE KojeOanus. [lepemennsblii Tok. CHHYCOUTAIBHBIA TIEPEMEHHBIN
TOK. MOIIHOCTb NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JICHCTBYIOIIEE 3HAUEHUE CHIIBI TOKA H
HamnpspkeHus. Tpanchopmarop. [IponsBoacTBo, nepegada u moTpedieHue dACKTPUISCKON IHEPTHUH.
DKOJIOTHYECKUE PUCKU MpPU MPOU3BOJCTBE AEeKTpuueckoil sHepruu. KynbTypa HMCHOIB30BaHMS
3JEKTPOIHEPIUH B NIOBCEAHEBHOM KU3HU

HpaKanecmle 3aHATHA:

HccnenoBanre 3aBUCUMOCTH TIEPUOJIa MAIIBIX KOJICOAHWH TPy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a

2,3

Tema
MexaHuuyecKHe
3JIEKTPOMATHUTHBIE
BOJIHBI

Coaep:xxanue yueOHOro MaTepuaJia

Mexanudeckue BOJHBI, yciaoBusi pacnpoctpanenus. [lepuoa. CkopocTb pacnpocTpaHeHUs U JIMHA
BosiHBI. [lomepeunsie U mpomonbHble BOIHBL. MHTepdepeHius u AUQpakius MEXaHMYECKUX BOJH.
3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa Tona. TemOp 3Byka. DneKTpOMarHUTHBIC BOJTHBI.
VYcnoBusi M3nydeHHs] SJIEKTPOMArHUTHBIX BOJIH. B3ammHas opueHtauus BektopoB E, B u v B
JJICKTPOMAarHUTHOM BOJIHE B Bakyyme. CBOWNCTBa DJJIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE,
mpenomiieHue, moispuszanus, nudpakuus, uHTepdepeHius. CKOpOCTh 3IEKTPOMArHUTHBIX BOJIH.
[lIxama SIEKTPOMArHUTHBIX BOJIH. [IpuMeHEHHE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[IpuHuunel paavocBsi3u W TeneBUjeHUdA. Panuonokanus. OJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOIIEeH Cpeabl

Tema 5.3 OnTuka

Conep:kaHue y4eOHOI0 MaTepuaja

[IpsimoniHeiHOE pacnpocTpaHEHHE CBeTa B OAHOpoAaHOM cpene. Jlyd cera. OTpakeHue cBeTa.
3akoHbl oTpakeHHs cBera. [locTpoenue n3oOpaxkeHuil B miockoMm 3epkaie. [Ipemomienue caera.
3aKkoHBI TIpeJIOMJICHUST CBeTa. AOCOMIOTHBIN mMoOKa3arenb mnpenomseHus. [loaHoe BHyTpeHHEe
oTpakeHue. [lpenenpHplil yros MOJHOrO BHYTpPEHHEro orpaxkeHus. [ucnepcus cserta. CloxHbIN
coctaB Oemoro cmera. Llger. Cobuparomme ¥ paccewBaromye JHH3bI. ToHKas auH3a. DOKyCHOE
paccTosiHME W ONTHUYECKas cuia TOHKOW JHH3BL. llocTpoeHue m3oOpaskeHH B COOHMparomuX |
paccenBaronmx JuH3ax. DopMyna TOHKOM JIMH3bl. YBEJIMYEHHUE, AaBaeMoe JHMH30U. [lpenens
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NPUMEHUMOCTH TeoMeTpuueckoil ontuku. HWuTepdepenius cBera. KorepeHTHbIE HMCTOYHHKH.
VYcinoBust HaOMIOJEHHUS MakCUMyMOB W MHMHHMYMOB B MHTEp()EPEHLIMOHHOM KapTHHE OT JBYX
cHH(]A3HBIX KOT€PEHTHBIX HMCTOYHHKOB. Judpakmus ceera. [udpakunonHas pemietka. YcioBue
HaOJII0ACHUS TTIaBHBIX MAKCUMYMOB IIPH MMaJJCHUM MOHOXPOMATHUYECKOr0 CBETa Ha AU(PAKIIMOHHYIO
pewerky. [lonsgpusanus ceera

IIpakTnyeckune 3aHATHS:

[TocTpoenne n3o0paxeHuii B chepuiaecknx 3epkagax v JIMH3aX 2,3
JlaGopaTopHble 3aHSITHSA:
HccnenoBanue CBONCTB M300payKeHHH B JIMH3AX 2.3
Pa3nes 6. OcHOBBI cieHAJIBLHONM TEOPUH OTHOCHTEIbHOCTH
Tema 6.1 Coaep:xaHue yueOHOro MaTepuaJia
OcHoBBI TEOPUM I'panunel  OPUMEHMMOCTH — KJIacCHYeCcKoW  MexaHukd. [locTymatel  creuuanbHOW — TEOpHH 1
OTHOCUTEJIbHOCTH OTHOCHUTEJIbHOCTH: NHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe€, IPUHIIUII OTHOCUTEILHOCTH
OiiHmTeHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHHM U COKpallleHWE JINHBI.
OHeprus M HUMITyJIbC CBOOOAHOM yacTHIbl. CBSI3b Macchl C SHEPrued M UMIYJIbCOM CBOOOIHOM
YacTUIIbl. DHEePrHsl MOKOsi CBOOOIHOM YaCTHIIbI
Paszpnen 7. KBanToBas ¢pusuka
Tema 7.1 Daementsl | Comep:xkanue yueOHOro MmaTepuasa
KBaHTOBOM ontuku. | ®oronsl. ®opmyna Ilnanka cBs3u 3HEPruu GOTOHA C €r0 YACTOTOH. DHEPrus U UMIYJbC (HOTOHA. 1
Ctpoenue aroma. | OtkpeiTue u wuccienoBanue ¢ororddexra. Ombitel A.I. CromeroBa. 3akoHbl (oTodddekTa.

ATOMHOE S1APO

VYpaaenne DiHmTeiiHa mis Gorodddexra. "Kpacnas rpanuna" doroaddekra. JlaBieHue cpera.
Omertel [1.H. JlebeneBa. XuMuueckoe qeiiCTBUE CBETA.

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo uccnenoBanuio crpoeHust aroma. [lnanerapHas
Mozenb aroma. Iloctynmatel bopa. M3myuenune u morjomeHne (GOTOHOB TMPH TEPEXOAe aToMa ¢
OJIHOTO YpPOBHS HEPruM Ha Apyroil. Buasl crektpoB. CHekTp ypoBHEW 3HEpPIUM aroma BOJOPOAA.
Bomnoseie cBoiicTBa yactuil. Bomubl ae bpoiinsa. KopnyckynsipHo-BostHOBOM ayanu3m. Judpaxius
JNEKTPOHOB B KpucTayiaXx. CIIOHTaHHOE M BBIHYKJIEHHOE H3JIy4E€HUE. YCTPOICTBO M TNPUHIUI
paboTel nazepa. MeToasl HAOMIOACHHUS M PETUCTPALMU AJIEMEHTapHbIX dacTull. OTKpbITHE
panuoaktuBHOCTU. OmbIThl Pesepdopaa mo ompeneneHHIo cocTaBa pPagHOAKTUBHOTO H3ITy4EHUS.
CaoiicTBa anb(a-, 6eTa-, raMMa-u3IydeHus. BousHue pajnoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OTtkpbiTHE TIpOTOHA M HelTpoHa. Hykmonnas mopnens siapa [eiizenOepra-MBanenko. 3apsn spa.
MaccoBoe uucno suapa. Mzoromsl. Anbda-pacnan. DIeKTpOHHBIM M TO3UTPOHHBIN OeTa-pacra.
I'amma-n3myuenue. 3akoH pagMOAaKTHBHOIO pacliafa. DHEPIrUs CBA3M HYKJIOHOB B siape. SnepHble
cunbl. Jlepext maccel siapa. SnepHesie peakuuu. Jlemenue w cuHTE3 suep. SAAepHbI peakTop.
Tepmosinepusbiii cunTes. IIpo0neMbl ¥ TEPCIEKTUBHI SASPHON YHEPTETUKU. DKOJIOTHIECKHE aCTIEKThI
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SJIEPHOM DHEPreTUKH. OJIEMEHTapHble dYacTuipl. OTKpeITHE NO3UTpoHA. DyHIaMEHTaJIbHbIE
B3aUMOJICUCTBUS

IIpakTHYecKHe 3AHATHSA:

TexHHUeCKUe yCTpPONCTBa M MPAKTHYECKOE TMPUMEHEHHUE: (OTOIEMEHT, (OTOAATUHK, COJHEYHAsS 2 2,3
Oarapesi, CBETOAMO/, CIIEKTPOCKOII, Jia3ep, KBAHTOBBI KOMITBIOTEP, MO3UMETP, KaMepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMOa

Pa3nes 8. DjieMeHTBHI ACTPOHOMUM M aCTPOPU3UKHU

Tema 8.1 Copep:xanue yueOHOro MaTepuaJia
JJiIeMeHTBI aCTPOHOMMH | Bun 3Be3gHoro Heba. Co3Be3us, spKHE 3BE3/bl, IUTAHETHI, WX BHANMOE aBMKeHHEe. CoHEUHas 2 1
U acTpOoPU3MKHU cucteMa. [Tnanetst 3emHoit rpynmnsl. [Inanetsi-rurantsl. Manblie Tena ConneyHoit cuctemsbl. ConHIE,

dbotochepa u armochepa. Comnednasi akTUBHOCTh. Victounuk sneprun ComHIa U 3Be37. 3BE3/IbI, UX
OCHOBHBIE€ XapaKTEPUCTUKHU: Macca, CBETUMOCTb, PaJNyC, TEMIIepaTypa, UX B3aUMOCBS3b. 3BE3[bI
IJaBHOH MOCIENOBATENLHOCTH. 3aBUCUMOCTL ''Macca - CBETHMOCTL" IS 3Be3[] TIJIaBHOM
MOCJIeI0BATEIbHOCTU.  BHyTpeHHee  cTpoeHue 3Be3ld. COBpEMEHHbIE MPEACTABICHHUS O
MPOUCXOXKACHUN | 3Botoni CoyHIIA W 3Be3A. ODTambl KW3HU 3Be37. Mieunsiii [lyTte - Hama
lNanaktuka. CniupanbHas cTpykrypa ['anakTuku, pacnpeneneHue 38e31, ra3a u nbuid. [lonoxenue u
newkenne Comuna B ["anaktuke. [lnockast u chepudeckas moacuctemsl ['amaktuku. TUITBI TaTaKTHK.
Panuoranaktuku u kBazapbl. YepHble AbIppl B sApax ranakTuK. Bceenennas. Pacmumpenue
Bcenennoii. 3akon Xa66na. Pa3beranue ramaktuk. Teopust bonbiioro B3psiBa. Mogens «ropsiueit
Bcenennoii». Macmrtabnas ctpyktypa Bceenennoil. Mertaranaktuka. HepemeHHsle mnpoOieMsl
ACTPOHOMUU

JlabopaTopHble 3aHATHSA:

Halmronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKCHUH IS 2 2,3
OTIpe/ICTICHUs] TOJIOKECHHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro nosymiapus U sipkue 3Be3/1bl

KoncyabTanmuu 4

Bcero 44

Jl1sl XapaKTepUCTUKU YPOBHSI OCBOEHHSI yUEOHOI0 MaTepualla UCIOJIb3yOTCS CIeyIoIue 0003HaYeHUs:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE U3yUEHHBIX O0BEKTOB, CBOMCTB);

2. — PpEenpOoayKTHUBHBIA (BBIOJHEHUE JESATENBHOCTH MO 00paslly, MHCTPYKLHMH, METOAMYECKHM PEKOMEHIAlMSIM WIH TOJ PYKOBOJCTBOM
IpernoiaBaTens);

3. — NPOyKTUBHBIN (IUTAaHHPOBAHUE U CAMOCTOSITEIILHOE BHITIOJTHEHUE JIEATEIBHOCTH, PellieHne MPOOIEeMHBIX, CHTyallHOHHBIX 3a7a4)




3. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBanus K MUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecreueHnI0

Kabuner dhuzuku

VYyebnas mebenp Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, T0cKa
MesnoBast -1mT., mkad KHUKHBINA- 410T., TOJKU -3IIT., MKad miarsHou -1mrT.,
tyMOa -1mr. Kommnerorep npenoaasarens Lenovo Intel Core 13-2100 CPU 3.1GHz
¢ mouutopom Acer V193; [Ipoexktop SANYO ¢ npoekuroHHbIM 3KpaHoM Media.

KabuHer juist caMOCTOSATEIbHOM U BOCIIUTATEILHON PAOOTHI.

VYyebnast Mme6enb Ha 30 MOCaTOYHBIX MECT, pabouee MECTO MPernoiaBaress, 10CKa
MenoBasg-lmT.,mkad  KHWKHBIA-4IT.,mKad  1wrarsHoit  -1MmIT.,,KOMIBIOTED
npenoaasarenss - HoytOyk hp amd Athlon Gold 3250U -1mr., [Ipoextop NEC ¢
npoeKMoHHbIM 3kpaHoM Star. HoytOyk HP Intel™ Core ™ 2.7 Hz- 3 wt. MOV
Laser Jet 1132MFP- 1 mr.

3.2. UudopmannoHHoe odecrieueHne 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JAOIOJHHUTEJIbHOM JIUTePaTyphbl

0 / KnurootecneueHHocTn
Bbub6aunorpaguyeckoe onucanne u3IaHUA CHoBHa Koa-Bo.
(aBTOp, 3arjiaBue, BUJ, M€CTO U 1roJ u3JaHus, KoJI. CTp.) JOMOTHUTETbHA K3. B 61/16 BHGKTPOHH])I
IK3. JI.
JurTeparypa CIIIDY € pecypcol
Msikuies, 1. . hitps:// S.://

o . N . znanium.ru/
duzuka : 10-# knacc : 6a30BbIN U yIITyOJEHHBIN cataloo/
ypoBHH : yueOHUK / I. SI. Mskumes, b. b. ocH ?gt_/
byxosnes, H. H. Cotckuii ; mon pen. H. A. produet

5 2220306
[TapdenTreBoit. — 11-e u3n., crep. — Mockaa :
[Tpocsemenue, 2025. — 436 c.
Msikuies, 1. 5. OCH https://
Dduszuka. 11 kimacc. ba3oBwiii u yrimyOnéHHbBIN znanium.ru/
ypoBHHU : yueOnuk / I. . Mskumes, b. b. catalog/
byxosues, B. M. Yapyrun ; mox. pea. H. A. product/
[TapdenTreBoit. - 12-e u3n., nepepad. - Mocksa : 2220312
[Tpoceemienue, 2025. - 444 c.
[Muuckuii, A. A. OCH https.//
dwusuka : yueOnuk / [Tunckuiit A. A. — 4-e u3n., znanium.ru/
ucip. — Mocksa : ®OPYM : UH®PA-M, 2026. catalog/
560 c. product/

2143938

Tpodumona, T. 1. non https://
Kypc pusuku ¢ npumepamu perieHus 3aaad B 2-x book.ru/
romax. Tom 1/ Tpodumona T. U. — Mocksa : book/932796
KnoPyc, 2020. — 577 c.
Tpodumosna, T. 1. non https://



https://book.ru/book/943096
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3460&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%A2.%D0%98.,%20%D0%A4%D0%B8%D1%80%D1%81%D0%BE%D0%B2%20%D0%90.%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://book.ru/book/932796
https://book.ru/book/932796
https://book.ru/book/932796
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3460&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%A2.%D0%98.,%20%D0%A4%D0%B8%D1%80%D1%81%D0%BE%D0%B2%20%D0%90.%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://znanium.ru/catalog/product/2143938
https://znanium.ru/catalog/product/2143938
https://znanium.ru/catalog/product/2143938
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1068&TERM=%D0%9F%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D1%80%D0%BA%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%90%D1%80%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://znanium.ru/catalog/product/2220312
https://znanium.ru/catalog/product/2220312
https://znanium.ru/catalog/product/2220312
https://znanium.ru/catalog/product/2220306
https://znanium.ru/catalog/product/2220306
https://znanium.ru/catalog/product/2220306

Kypc ¢usuku ¢ mpuMepaMu petieHus 3aaad B 2-x book.ru/
romax. Tom 2 / Tpodumona T. 1. — Mockga : book/943096
KuoPyc, 2022. — 378 c.

Jlorsunenko, O. B. on https://
dusuka / Jlorsunenko O. B. — Mocksa : book.ru/
KnoPyc, 2026. — 437 c. book/958981
Aiizenrion, A. E. mon https://
@dusuka : yueOHuk u npaktukym s CI1O / urait.ru/
Atizenior A. E. — Mockaa : IOpaiit, 2026. — bcode/584539
380 c.

Ponuonos, B. H. o https://
dusuka 11 KoJulemkel | yuebHoe nocodue ass urait.ru/

CIIO / Ponuonos B. H. - Mocksa : FOpaiir, 2026. bcode/587064
- 202 c.

4. KOHTPOJIb Y OLIEHKA PE3YJBTATOB OCBOEHUSI YYEEHOM

JUCLUITJIMHBI

KoHTpoib W oOmeHKa pe3ylbTaTOB  OCBOCHUS
3aHATAA W J1abOpaTOpHBIX PaboT,

O6y‘-IaIOH_[I/IMHCH HHAWBUYAJIbHBIX BaHaHHﬁ.

TECTUPOBAHUS,

y4eOHOM

TUCIUATLINHBI
OCYILIECTBISIETCS TIperojaBareyieM B MPOIECCe TMPOBEICHHUS IMPAKTHYECKUX
a TaK)Xe€ BBIIIOJHEHUS

Pe3yabTaThl 00y4yeHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIE 3HAHUA)

(I)OpM])I H ME€TOAbI
KOHTPOJISA U OCHKH

pe3yJabTaTOB 00y4YeHus

YMeTh:

V1 pabortaTe B TpyIIe C BBIIOJHCHUEM Pa3TMYHBIX
COIIMAJIBHBIX POJICH, IUIAHHPOBATh PAOOTy TPYIIIIHI,
pallMOHAJILHO  paclpeleliaTh  ACATEIbHOCTh B
HECTaHJIAPTHBIX CHUTyaIusAX, aJCKBaTHO OIICHUBATH
BKJIQJ] KaXXJO0T0 M3 YYaCTHUKOB I'PYMIIbI B pEIICHUE
paccMaTpuBaeMoOt MPOOJIEMBI,

HaOII0/IEHUE 32 XOI0M
BBITTOTHCHUS
n1abopaTopHBIX paboT;
OIICHKA BBITIOJTHEHUS
1abopaTopHBIX PaboT;

VY2 pacno3HaBath puznueckue siBICHUS (IIPOIECCHI)
U OOBSCHATh MX HAa OCHOBE H3YUYEHHBIX 3aKOHOB:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIDKEHUE, CBOOOJHOE MaJCHHUE TEIN, JBMXKCHHE I10
OKPY)KHOCTH, HWHEpIUs, B3aWMOJICHCTBHE  Te,
KojebaTenpHOe JBW)KEHHE, PE30HaHC, BOJIHOBOE
nBwkeHue; auddy3us, OpOYHOBCKOE IBHKCHHE,
CTPOEHHE >KHMJIKOCTEH W TBEPJbIX Tell, U3MECHEHUE
oO0beMa Tel TMpU HArpeBaHUM  (OXJIAKICHUM),
TEMJIOBOE€ DPABHOBECHE, HCIAPEHUE, KOHJICHCAIIHS,
IUTABJICHUE, KPUCTAIIU3AIMNS, KUIICHUE, BIAXXHOCTh
BO31yXd, CBS3b CPEIHENM KHUHETUYECKOW HHEPruu
TEIUIOBOTO  JIBIDKEHUSI MOJIEKYJ ¢  aOCOJIIOTHOM

YCTHBIN OIIPOC;
(GpOHTaNIBHBII OIPOC;
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https://urait.ru/bcode/587064
https://urait.ru/bcode/587064
https://urait.ru/bcode/587064
https://urait.ru/bcode/584539
https://urait.ru/bcode/584539
https://urait.ru/bcode/584539
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1820&TERM=%D0%90%D0%B9%D0%B7%D0%B5%D0%BD%D1%86%D0%BE%D0%BD,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://book.ru/book/958981
https://book.ru/book/958981
https://book.ru/book/958981
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3460&TERM=%D0%9B%D0%BE%D0%B3%D0%B2%D0%B8%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9E.%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://book.ru/book/943096
https://book.ru/book/943096

TEeMIIepaTypoil, TTOBBIIICHUE JABJICHUS Ta3a MPHU €ro
HATPEBAaHWHM B 3aKPBITOM COCYJIE, CBS3b MEKIY
mapaMeTpaMH COCTOSHUSI Traza B HM30IpPOIECCax;
ANEKTpU3alUsa  TeN, B3aMMOACHCTBHE  3apsiioB,
HarpeBaHWe MPOBOJHHUKA C TOKOM, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAas WHIYKIWS, JCHCTBHE
MarHUTHOTO TIOJII Ha TIPOBOJHHUK C TOKOM H
JBVOKYIIHICS 3apsijI, SJICKTPOMArHUTHBIE KOJICOaHWsI
¥ BOJIHBI, MPSMOJIMHEHHOE PACIPOCTPAHCHHUE CBETA,
OTpa)keHue, pesioMJICHHE, UHTEpPEPEHIIHS,
mupakiys ¥ MOJIsSpHU3alis CBeTa, TUCIEPCHS CBETa;
doTosnexTpuueckuii dPpQexT, CBETOBOE MaBIICHUE,

BO3HUKHOBEHUE JIMHEHYATOro  CIEKTpa aroMa

BOJAOPOJA,  €CTECTBEHHAass M  HMCKYCCTBEHHasd

PaIMO0aKTUBHOCTB;

VY3 yuuThIBaTH TPAHUIBI MPUMEHEHMS HU3YUYEHHBIX |  OIlEHKAa MPaKTUYECKUX
bu3uyeckux  MoJened:  MaTepualibHas — TOYKa, paboT (peuieHus

WHEPIMAIbHAS CHUCTEMa OTCYETa, WJICAbHBIN Tas3;
MOJICITA CTPOCHHS Ta30B, JKUJIKOCTEH M TBEPABIX TEI,
TOYCYHBIN JJICKTPUYSCKHH 3apsj, siIepHas MOJCNb
aToMa, HYKJIOHHas MOJCIb AaTOMHOrO sjapa IpHU
penieHnn PU3NIEeCKUX 3aJ1a4;

KaueCTBEHHBIX,
pacyeTHbIX,
npodeccruoHaIbHO
OPHEHTUPOBAHHBIX 33]1a4);

V4 pemiath pacueTHbIC 3aJJaud C SBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, WCHONB3YyS (usnyeckue
3aKOHbl W MPUHLUIIBI; HA OCHOBE aHAJIM3a YCIIOBUSA
3aJla4yd BbIOMpATh (PU3UYECKYIO MOJIEb, BBIACIATH
(bu3nueckre BETUYMHBI U (POPMYJIbI, HEOOXOAUMBIE
JUIsL €€ pelleHus, TPOBOAUTh pacyeThl U OLEHUBATH
peabHOCTh TIOJYYEHHOI'O 3HAayYeHUs (PU3nyeckon
BEJIUYHHBL;

OLICHKA MPAKTUYECKUX
pabor (pemeHus
KAuECTBEHHBIX,
pacyeTHbIX,
npo¢eCcCUOHAILHO
OpUEHTHUPOBAHHBIX 3aj1a4);
OIICHKA TECTOBBIX
3aJaHul;

V5 pemarb KayeCTBEHHBIC 3a/1a4M, BBICTpanBas
JIOTUYECKU HEIPOTHBOPEYHBYIO (S 1(019%
pPacCyXJICHUM C OIIOPOM HAa W3YyYEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH B (PU3NUYECKUE SBIICHHUSI,;

OIICHKA TIPAKTUYECKUX
pabor (pemeHus
KaueCTBCHHBIX,
PacCUYETHBIX,
npo¢eCCUOHAIILHO
OPUEHTUPOBAHHBIX 3a71a4)
OLICHKA KOHTPOJIbHOM
paboThI
OLICHKA MTPOBEPOYHBIX
pabor;

VY6 npuMeHsITh OJTyYeHHbIE 3HAHUS 1151 OO BSICHEHHUSI
yCIOBUM TPOTEKaHUsI (UBUYECKUX SIBICHHM B
MPUPOAE U JUISI NIPUHATHUS NPAKTUYECKUX PEIIECHUN B
ITOBCEHEBHOM KU3HU JUIsL obecrnieueHust

OueHka MpakTUYECKUX U
1abopaTopHBIX padboT
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O0e30macHOCTH TIpU  OOpalmeHur ¢  OBITOBBIMU
npubopaMu W TEXHHYECKUMHU  YCTPOWCTBAMH,
COXpaHEHUS 3JI0POBbS M  COOJIOJACHUS  HOPM
HKOJIOTMYECKOTO TMOBEICHUS B OKPY>KAIOIIEH CpeJIe;

Y7  noHumaTh  HEOOXOAUMOCTb  NPUMEHEHUS
JTOCTUKCHUU (107637094 u TEXHOJIOTUH hing
PALMOHAIILHOTO MPUPOJAOTIOIB30BAHNS;

O1eHKa TECTOBBIX 3aJaHUU

VY8 cdhopMupoBath COOCTBEHHYIO TMO3HUIIAIO TIO
OTHOILIEHUIO K dusnueckoit  WHPOPMAIINH,
MOJIY4aeMOMN M3 pa3HBIX HICTOYHUKOB,

OueHka MpakTUYECKUX U
IIPOBEPOYHBIX padOT

Y9 wucnonb3oBaTh UHU(PPOBBIE TEXHOJIOTHH IS
NOMCKA, CTPYKTYpUpPOBAHUS, HHTEPIPETAUU MU
NPEACTaBICHUS Y4eOHOM U Hay4YHO-NOMYJISIPHOM
uH(popMaIMK; pa3BUTUE YMEHHM KPUTHUYECKOIO
aHaJiM3a MmojayJaeMou nHMOpMaIlnu,

OneHka NpakTHYECKUX
pabot

3HATb

31 o ponmu u mecte (U3MKA M aCTPOHOMHUHU B
COBPEMEHHOW  HAy4YyHOM  KapTUHE  MHUpa, O
CHCTEMOOOpa3yIome poiau (GU3NKA B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHHKH W COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJAE POCCHUUCKUX U 3apyOeKHBIX
YUYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH; MOHUMAHHE
bu3UYECKOM CYHIHOCTH HAOII0AeMbIX SIBICHUMN
MUKPOMHpPA, MaKpOMHpa W Meramupa; MOHUMaHUE
pOJIM aCTPOHOMHUHU B TPAKTUUYECKON MESITEIbHOCTH
YyeJloBeKa U JIaJbHEUIIEM HayYHO-TEXHUYECKOM
pa3BuTHM, poiau  usuku B (POpPMHUPOBAHUU
Kpyrozopa ©  (GyHKUIHOHAIBHOM  TI'PaMOTHOCTH
YeJIOBeKa JIJIsl PeIIeHUs MPAKTUYECKHUX 3a/1ay;

O1ieHKa BBITIOJTHEHUE
WHIMBUYJIbHBIX
UCCIIeI0OBAaTEIhCKUX PabOT
1 pedepaTUBHBIX 3aTaHUI

32 3aKOHOMEPHOCTSIMH, 3aKOHaMH W TEOPHUSIMHU
(3axkoH BcemupHoro Tsarotenus, I, II u III 3akoHbI
HproroHa, 3akoH COXpaHEHUSI  MEXaHHYECKOM
SHEPIUM, 3aKOH COXPAHEHUs] HUMIYJIbCA, MPUHIIUI
CyNEepHo3ulIMM  CUJI, MPUHLIMUI PaBHOINPABHOCTH
WHEPIUAIBHBIX CHCTEM OTCUETa; MOJIEKYISPHO-
KUHETUYECKYI0  TEOPUI0  CTPOEHHUS  BEIIECTBa,
ra3oBbl€ 3aKOHBI, MEPBBIM 3aKOH TEPMOIUHAMUKHU;
3aKOH COXPaHEHUS HJIEKTPUYECKOTO 3apsna, 3aKOH
Kynona, 3akon Oma mjis ydacTka uenu, 3akoH Oma
JUISL TIOJTHOM DJIEKTPUYECKOW LeNH, 3aKoH J[oyns -
JleHna, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIMU, 3aKOH
COXpaHEHMSI DHEPrud, 3aKOH MPSAMOJUHEHHOIO
paclpoCTpaHEHUsI CBETa, 3aKOH OTPaXEHHS CBETa,
3aKOH MPEJIOMIICHUSA CBETA; 3aKOH COXPaHECHUS
ODHEPrMH, 3aKOH COXPAaHEHMS MMITyJIbCa, 3aKOH

YCTHBIN OIIPOC;
(bpOHTaNBHEII OIPOC;
OIICHKA (hPM3UIECKUX
JTUKTAHTOB
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COXpaHEHHUs  JJEKTPUYECKOTO  3apsaa,  3aKOH
COXpaHEHHs MacCOBOr0 4YHcia, mocrtynatel bopa,
3aKOH  PaJMOAKTUBHOTO  pacmajaa); yBEpEeHHOE
UCTIOJb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEW MpH
aHan3e (GU3MUECKUX SIBJICHUN U TPOIIECCOB;

33 OCHOBOIIOJIATAIOIIUMU buznuecKuMu
BEJIMUMHAMY,  XApPaKTEPU3YIOIIUMU  (PU3NUYECKHE
npouecchl  (CB3aHHBIMM € MEXaHHUYECKUM
JBUYKEHUEM, B3aMMOJICHCTBHEM Tel,
MEXaHUYECKUMU KOJIEOaHUSIMHU U BOJIHAMHU; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHEM BEIIECTBA, TEIJIOBBIMU
POLIECCAMHU; JIEKTPUYECKUM U MArHUTHBIM MOJISIMH,
JIIEKTPUYECKUM  TOKOM, AIIEKTPOMAarHUTHBIMU
KOJI€OaHHUSIMU U BOJIHAMH; ONITUYECKUMH SIBJICHUSIMU;
KBaHTOBBIMU ~ SIBJIEHUSIMHU, CTPOEHHMEM aromMa H
aTOMHOTO f]Ipa, PaJUOAKTUBHOCTBIO);

YCTHBIN OIIPOC;
(GpOHTaJIBHBII OIPOC;
OLIEHKa (PU3NYECKUX
JIUKTaHTOB

34 OCHOBHbIE METOABl HAYYHOTO IIO3HAHMS,
UCIOJIb3yeMbIMU B (DU3HMKE: MPOBOAUTH MPSIMbIE U
KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BEIUYHH,
BBIOWpass ONTUMAJbHBIM CIOCOO UW3MEPEHHS] W
UCIIOJIB3YSI U3BECTHBIC METO/IbI OLICHKHU
MIOIPELTHOCTEN VU3MEPEHUH, IIPOBOJAUTH
UCCIIEJIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYHH
C MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, OOBSACHATH
NOJIYYEHHBIE PE3YyJIbTaThl, HCIONb3YS (PU3NUECKHE
TEOpPUHU, 3aKOHbI M TOHSTHUS, U JeJlaTh BBIBOJBI;
coOmoaTh mpaBuia O€30MacHOro TpyAa HpH
IPOBEICHUH MCCIEOBAaHUN B paMKax Y4eOHOro
AKCIIEpPUMEHTA U y4eOHO-HCCIIeI0BATEIbCKON
NESTENbHOCTY C  HUCIIOJIb30BAaHUEM  IU(PPOBBIX
U3MEpPUTEIBHBIX  YCTPOMCTB U J1aDOPAaTOPHOTO
o0opyoBaHus; cHOPMUPOBAHHOCTD IPEACTABICHUIM
0 METOJax IOJYyYEeHUS HAYYHBIX aCTPOHOMHUYECKHUX
3HAHHM.

YCTHBIN OIIPOC;
(bpoHTaNBHBIHI OIPOC;
OlIeHKa (PU3UYECKUX
JTUKTaHTOB
OLICHKA KOHTPOJIbHOM
paboThI, TPOBEPOUYHBIX U
MPAKTUYECKUX PabOT

35 ocHoBomoMararmMMUMH GU3NYECKUMU TTOHSATHSIMH,

XapaKTEePU3YyIOINMU (dbuznyeckue IIPOLIECCHI
(CBS3aHHBIMU €  MEXaHMYECKHUM  JIBUDKCHUEM,
B3aUMOJICHCTBUEM Tell, MEXaHUYECKUMHU

KOJIeOAHUSMU M BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BENIECTBA, TEIUIOBBIMU IIPOLIECCAMU;
DIEKTPUYECKUM 51 MarHUTHBIM IIOJISIMU,
AIEKTPUYECKUM TOKOM, AIEKTPOMArHUTHBIMU
KOJI€OaHUSIMU ¥ BOJIHAMH; ONITUYECKUMHU SIBJICHUSIMU;
KBAaHTOBBIMU  SIBJICHUSIMHU, CTPOCHHEM aTroMa W
aTOMHOTO  $/ipa, PaJUOaKTUBHOCTBIO); BJIAJCHUE

YCTHBIN OIIPOC;
(pOHTANBHBII OIPOC;
oyeHKa QusuuecKux
OUKMAaHmMo8
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OCHOBOIOJIAraloIIMMU ACTPOHOMHUYECKUMU
MOHATUSMHM,  MO3BOJSIIOIIMMHU  XapaKTEPU30BATh
MPOLECCHI, MPOUCXOISIINE HA 3BE3/1aX, B 3BE3IHBIX
CHUCTEMAX, B MEXTaJaKTUYECKON CpeJie; IBHKEHUE
HEOECHBIX TEJI, BOIIOIHIO 3Be3]T M BeeneHHOM.

5. OCOBEHHOCTHY OCBOEHUS TUCHMUILJIMHBI IS
WHBAJWIOB U JIUI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
310POBbS

OOydeHne Ml C OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS TIpU
HEOOXOJMMOCTH  OCYILECTBIIAETCS Ha OCHOBE aJalTHPOBAHHOM paboueit
OpOrpaMMbl  C  HCIOJIB30BAHMEM  CIIELUAIbHBIX METOAOB  OOYy4YeHHs WU
JUIAKTUUECKUX  MaTepUalioB, COCTaBIEHHBIX C  y4e€TOM  OCOOEHHOCTel
NCUXO(U3NYECKOTO Pa3BUTHUS, WHAUBUAYAIbHBIX BO3MOYKHOCTEH M COCTOSIHMS
3JI0pPOBbs TAKUX O0yUaromuxcs (00yJaromnierocs).

B nensx ocBoeHuss y4ueOHONM mporpamMmbl JUCHUIUIMHBI HHBIWIAMHU U
JUIAMH ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370p0oBbsi Kosutemx obecrieunBaet:

JUIS MHBAJIMJIOB M JIMIl C OIPAHUYECHHBIMH BO3MOXXHOCTSIMH 370POBbSI IO
3pEHUIO: pa3MEIIEHUE B JOCTYMHBIX AJSl OOYYaIOUIUXCA, SBISIOUINXCS CIETIBIMU
Wi cIaboBUASMIIMMU, MECTaX W B aJalTUPOBAHHON (QopMe CHpaBOYHOMN
uHpOpMAIlMU O paCHUCaHUM Y4YeOHBIX 3aHATUH; TPUCYTCTBHE AacCCHCTEHTA,
OKa3bIBAIOIIIETO oOyyaroniemycs HEOOXOUMYIO MIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (POPMATOB METOJUYECKUX MATEpUANOB (KPYyHHBIA MpUPT wiIH
aynuodaitiml);

JUI. MHBAJIMJIOB M JIMIl C OIPAHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbsI IO
CIIyXy: Ha/IJIeKAIUMU 3ByKOBBIMU CPEICTBAMU BOCIIPOM3BEICHIE HH(pOpMaLInY;

JUIS WHBAJIMJIOB M JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS,
UMEIOUINX  HApyLIeHUs  ONOPHO-IABUIATEIbHOIO  ammapara:  BO3MOXXHOCTh
OecIpensITCTBEHHOIO JI0CTyIa 00y4Yarouuxcs B yUYeOHbIE OMEIICHHUS, TyaleTHbIE
KOMHATBI ¥ IPyTUE MOMEIICHHUS, a TaKXKe MPEObIBaHUE B YKa3aHHBIX MOMEIICHUSIX.
ObpazoBanue 00y4arOUMXCsA ¢ OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBBSI MOXKET
OBITh OPraHMW30BaHO KaK COBMECTHO C JPYIMMH OOYyYarolmIMMHCSA, TaK U B
OTJENbHBIX TPYMaX WIHA B OTIEIBHBIX OPraHU3aINsAX.
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