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1. ACIHOPT PABOYEM MMPOI'PAMMBbI YYEBHOUM U CIHUILIMHBI
CO0.01.08 PU3UKA

1.1. Mecro yueOHOro npeamera B CTpyKType 06pa3oBaTebHOI NPOrpaMMbI:

VYuebusiii npenmer COO.01.08 ®usnka n3yyaercs B 0011e00pa3oBaTeIbHOM IHKIIE
o0pa3oBaTeNbHON TporpaMMbl cpefaHero mpodeccnoHansHOro obpazoBanus (mamee — OII
CIIO) no cnenunanpHocT 40.02.04 IOpucnpyaeHius Ha 6a3e OCHOBHOrO oOIIero oopas3oa-
HUS C MOJTYYEHHEM CpeJIHEro o0iero oopa3oBaHus.

1.2.llenu u nIaHUpyeMble Pe3yJIbTaThl 0CBOCHUS! AU CIHUILINHBI

1.2.1. Llean OIUCIUTUIMHBI:

Conepsxanne nporpammbl oOrieoOpa3zoBarensHoi aucuuiiuabel CO0.01.08 dusnka
HAIPAaBJIEHO HA JOCTUKEHUE CIENYIOIIMNX LEJIEH:

e ¢opmupoBaHue y OOy4yalOlUUXCS YBEPEHHOCTH B LEHHOCTH OOpa3oBaHMs,
3HAYUMOCTH (PU3MYECKUX 3HAHWUU U COBPEMEHHOTO KBAJH(UIIMPOBAHHOTO CIEIHAIUCTA MPH
OCYILECTBIICHHH €ro MPOo(PeCcCHOHATBHON eI TETbHOCTH;

e (GopMuUpOBaHUE ECTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

® OBJIAJCHHUE CIEHUPUUECKON CHCTEMOW (PU3MUYECKUX TOHSITUH, TEPMUHOJIOTHEH H
CUMBOJIMKOI;

® OCBOEHHE OCHOBHBIX (PU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIJICHHE OCHOBHBIMH METOJaMH Hay4YHOT'O IIO3HAHUSI IPUPOIbl, UCIIOIb3YEMBIMU B
¢usuke (HAOMIOZCHME, ONHMCAHWUE, W3MEPEHHUE, BBIIBMKCHHWE THUIOTE3, IPOBEICHUE
AKCIIEPUMEHTA);

® OBJIAJCHME YMEHMsIMH o0OpabaTblBaTh JaHHBIE O3KCIIEPUMEHTa, OOBICHATH
MOJIyYEHHBIE PEe3YNbTaThl, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY (DU3NUYECKMMM BEJIMYMHAMH B
Ha0JI10/Ta€MOM SIBJIEHUH, JI€1aTh BHIBOJIBI;

e (opmupoBaHUE yMEHUs pemIaTh GU3NUECKUE 33/1a4H Pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, WHTEIJICKTYalbHBIX U  TBOPYECKUX
croco0HOCTE B mpoliecce NpUoOpeTeHUs! 3HaHUM C MCIIOJB30BaHUEM Pa3JIMYHBIX HCTOYHHKOB
uH(pOpMallMd M COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHH; yMEeHUW (HOpMyIHUpOBaTh U
000CHOBBIBaTh COOCTBEHHYIO IIO3MIIMI0O TIO0 OTHOLIEHUIO K (usnueckoil uHbopmanuu,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

® BOCIHMTaHHUE YYBCTBA FOPAOCTH 32 POCCHUMCKYIO (PU3NYECKYIO HAYKYy.

Ocoenue kypca COQ0O.01.08 ®@usuka npeanonaraet peieHue CIeayrnmx 3a1a4:

npuoOpeTeHne 3HaHUH 0 PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHAX, JIEXKAIIUX B OCHOBE
COBPEMEHHOM (M3MUYECKON KapTHHBI MUpa, MPUHLHUIOB JEHCTBHUS TEXHUYECKUX YCTPONCTB U
IIPOM3BOJICTBEHHBIX MPOIIECCOB, O HANOOJIee BaXKHBIX OTKPBITUAX B 001acTH (DU3UKH, OKA3aBIINX
orpezeNnsolee BIUSIHUE Ha Pa3BUTHE TEXHUKU U TEXHOJOTUY;

MOHMMaHue (U3MYECKON CYIIHOCTH  SIBJICHMM, MPOSBISIONMXCI B  paMKax
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH;

OCBOEHHE CIIOCOOOB MCMOIb30BAHUS (PU3UUECKUX 3HAHUM Ui PELIeHUs] MPaKTHUYECKUX
U TNpo(decCHOHAIBHBIX 3a/ad, OOBACHEHHs SBJICHUNH MNPHUPOJBI, NPOU3BOJCTBEHHBIX U
TE€XHOJIOTHYECKHUX MPOILIECCOB, MPHUHIUIOB ACHCTBUS TEXHUYECKUX NPUOOPOB M YCTPOWCTB,
obecrieueHust 0€30MaCHOCTH MTPOU3BOCTBA U OXPAaHBI IPUPO/IBI;

dbopMupoBaHWE YMEHUW pemarh Y4eOHO-TIpaKTHUUYECKHe 3afadud  (PU3UIECKOTo



coJiepKaHus ¢ y4€TOM poeCCHOHATLHON HANIPaBJIEHHOCTH;

npUOOpEeTeHUE OMbITA MO3HAHUS W CAMOIIO3HAHUS; YMEHUN CTaBUTb 3a/laud U pelaTh
po6JeMbl ¢ y4€TOM MpodecCHOHATBHON HANPaBICHHOCTH;

dopmMHupoBaHHE YMEHHMH HCKaTh, aHAIM3UPOBAaTh W 00pabaThiBaTh (PU3HUECKYIO
uHpOpMaLKIO ¢ YIETOM MPOopeCCHOHATFHON HANPaBIECHHOCTH;

MOJrOTOBKA OOYYaIOIIMXCS K YCHEIIHOMY OCBOCHMIO JUCHMIUIMH U MOJIYyJeH
npoeCCHOHATIBHOIO IMKJIA: (OPMUPOBAHME Yy HHUX YMEHUH M ONbITa JEATEIbHOCTH,
XapakTepHBIX AJIs npodeccuil / JOIHKHOCTEH CIIyKalllUX WIN CHEelMaIbHOCTEH, MOJyYaeMbIX B
npodecCHOHATIBLHBIX 00Pa30BaTENIbHBIX OpraHU3alHsIX;

MOJrOTOBKa K (OPMHPOBAHUIO OOMIMX KOMIIETCHIMH Oyayllero CrenuanucTa:
caMo00pa30BaHMsl, KOMMYHHUKAIIMH, MPOSBICHUS TIPAXKAAHCKO-TIATPUOTHUECKONW TO3UIINH,
COTPYAHHUYECTBA, TPHUHATHA PEIICHWA B CTAaHJAPTHOM W HECTAHAAPTHOM CHUTyalusx,
NPOCKTHUPOBAHUS, TPOBEIACHUA (U3NYECKUX HW3MEpeHHH, 3((EeKTUBHOrO M OEe301MacHOro
UCIOJIb30BAHUS PA3JIUYHBIX TEXHUUECKUX YCTPOWCTB, COOJIIOJCHMS MPaBUJ OXPaHbl TPyAA MPH
pabote ¢ puznueckumu pudopamMu u 000pyI0BaHUEM.

Oco6eHHOCTh (POPMUPOBAHMSI COBOKYITHOCTH 3aJau HM3Y4eHUs (DU3MKH JUISI CHCTEMBI
CpeaHero mnpogecCHOHAIBLHOIO O00pa30BaHMs 3aKIOYAeTCs B HEOOXOJUMOCTH peaau3aluu
npoeCCHOHATBPHON HAmpaBJICHHOCTH pelIaeMbIX 3ajad, yd€ra ocoOeHHOCTe cdepsl
NEeSITeTbHOCTH OYAYIIUX CIICIUATUCTOB.

B pe3ynbpTaTe 0CBOCHHS TUCHHUILUIMHBI O0YYArOIINIICS JOKEH 3HATD:

CMBICIT TIOHATUH: (U3NYECKOEe SBICHUE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICIICTBHE, HJIEKTPOMarHUTHOE TI0J€, BOJIHA, (OTOH, aTOM, AaToOMHOEe SApo,
MOHU3UPYIOIINE U3ITY4YEHUS;

CMBICIT (PU3NYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, Cujia, UMITYJbC, paboTa,
MEeXaHU4YecKasi »dHEprus, BHYTPEHHsAs OJHeprus, abCoNIIOTHAs TeMIeparypa, CpenHss
KUHETHYECKasi S3HEPTUs YaCTHIl BELIECTBA, KOJIUYECTBO TEIUIOTHI, 2JIEMEHTAPHBINA JIEKTPHUECKHUI
3apsim;

CMBICIT (U3WYECKHX 3aKOHOB KJIACCHYECKOM MEXaHWKH, BCEMHPHOTO TITOTEHUS,
COXpaHEHHsI ~ DHEprHH, HMITyJlbca H  DJIEKTPUYECKOro  3apsia,  TepMOIUHAMHUKH,
AIIEKTPOMAarHUTHOM MHAYKIMH, (oToddDeKTa;

BKJIQJI POCCUHMCKHMX M 3apyOeXHBIX YYEHBIX, OKa3aBIIUX HauOoJblllee BIUSHUE Ha
pa3BUTHE (HUBNKHU;

B pe3ynbrare 0OCBOGHUS IUCIUIIMHBI 00YYaIOLINICs JOKEH YMETh:

MIPOBOJIUTH HAOIOICHNUS, INITAHUPOBATH U BBIMOIHATH YKCIIEPUMEHTHI,

BBIJIBUTATh TUITOTE3bI U CTPOUTH MOJIEITH,

MPUMEHTh TOJydeHHble 3HaHUS 1O (Qu3uKe JUIsI OOBSICHEHHS Pa3HOOOpa3HBIX
(U3UYECKUX SIBJICHUH M CBOMCTB BEIIIECTB;

MPAKTUYECKH UCTIOTh30BaTh (U3NIECKHE 3HAHMS,

OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HH(pOpMAIIHH;

UCIOJIb30BaTh NMPHUOOPETEHHbIE 3HAHUS W YMEHHMS JJIS pEIIeHUs MPAKTUYECKHX 3a/1ad
MOBCEHEBHOM JKM3HHU, obOecredyeHus: 0e30MacHOCTH COOCTBEHHOHM JKM3HH, PpalMOHAJIBHOTO
IPUPOIONIONIB30BAHUS U OXPaHbl OKPYXKAIOIEH Cpesibl.

OMUCHIBATH M OOBSCHATH (PU3MYECKHE SBJIIEHUS U CBOMCTBAa TeN: CBOWCTBA TIa3oB,
KHUIKOCTEH W TBEpABIX TN,  OJICKTPOMArHUTHYIO  WHAYKIHIO,  paclpoCTpaHEHHE
9JIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOICTBA CBETA; U3Iy4YE€HUE U MOIJIOICHUE CBETAa aTOMOM;

dotorpdexr;



OTJIMYAaTh 'MIIOTE3bI OT HAYUYHBIX TGOpHﬁ;

ACJIaTh BbIBOJAbI HAa OCHOBEC SKCIICPUMCHTAJIbHBIX JAHHBIX,

MNPUBOJUTHL IMPUMCPLI, IMOKA3bIBAIOIIUC, YTO: Ha6HIOII€HI/I$I N OKCIICPUMCHT ABJIAKOTCA

OCHOBOI1 JJIA  BBIABHXKCHHA THIIOTC3

U TEOpHii,

HO3BOJIAIOT  IIPOBEPUTH

HUCTHUHHOCTH

TCOPCTUUCCKHUX BbBIBOJOB, (I)I/ISI/I‘-IGCKaSI TCOpHUA HacT BO3MOXHOCTH OOBSACHATh HM3BECTHBIC

SABJICHUSA IPUPOAbI U HAYYHBIC (baKTBI, MMPEACKa3bIBaTh €II€ HCU3BCCTHLIC SAIBJICHUS,
IIPUBOAUTE HNPHUMEPBI IMPAKTUYCCKOr0 HCIIOJIB30BAHUA (bHSPI‘IeCKI/IX 3HAaHUM:. 3aKOHOB

MCXAaHHKH,

TEPMOAUMHAMHUKU U

QJICKTPOAUHAMHUKHN B

OHCPI'CTUKE;

Pa3JIMIHbIX BHUAOB

QJICKTPOMAaruauTHBIX HSJ’Iy‘ICHI/Iﬁ JI1 pa3BUTUA paauo U TCHCKOMMYHI/IKaHPlﬁ, KBaHTOBOM (1)I/IBI/IKI/I

B CO3/1aHUHU JIEPHOIN SHEPTE€TUKH, J1a3EPOB;

BOCIIpUHUMATb M Ha OCHOBC IIOJTYYCHHBIX 3HAaHUII CaMOCTOSTEILHO OLICHUBATh

uH(OpMaLHIO,
CTaTbiX.

cogepkamrytocss B coobmenusx CMU, HutepHere, Hay4YHO-TOMYJISPHBIX

MPUMEHSTH MOJyYCHHBIC 3HAHUS JIJIS peleHUs (PU3HUYECKUX 3a71ay;
OTIpeeTsATh XapakTep (pusudeckoro mpoiecca no rpaduky, radnuue, popmyne®;
U3MEPSTh Psill GU3NUECKUX BEITUYMH, IPEIICTABIISAS PE3YJIbTAThl K3MEPEHHH C YIETOM UX

MOTPEIIHOCTEH.

1.3.1. llnanupyembie pe3yJibTATHI OCBOEHHUsI 00IIE00PA30BATEIBLHOM THCIUTITHHBI
B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO Ocoboe 3HaYeHMEe TUCHHUILIAHA
umeeT npu popmupoBanum u pazsutun OK

KO,I[ N HAMMCHOBAHUC

HnaHpreMHe pe3yiabTaThl OCBOCHUA AUCHUIIJIMHBI

npogecCuoHAIbHON
ACATCIIBHOCTH  IIPpUME-
HUTENBHO K Pa3NUYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPY/y, OCO3HAHHE
IIEHHOCTHA MacTEepPCTBA, TPYI0JIIO-
Oue;

- TOTOBHOCTbH K aKTHBHOM Jesl-
TEJTHHOCTH TEXHOJIOTUYECKON 1
COLIMATIbHOW HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
TUIAHUPOBATH M CAMOCTOSITEIIEHO
BBITIOJTHSATE TaKYIO JIEATSITBHOCTH;
- UHTEpEC K pa3IuvHbIM cepam
po¢eCCUOHATBHON IeATETHHO-
CTH,

OBi1aieHne YHHBEPCAIbHBIMH
Y4eOHBIMHU MO3HABATEIbHBIMH
AeCTBUAMU:

a) 0a30BbIe JOrHYeCKHe Jeii-
CTBHSA:

- CaMOCTOSITEIHLHO (OPMYITHPO-
BaTh U aKTyaJU3UPOBATh MPO-

dbopMupyeMbix Komrie- | Oomme JAucnunimHapHbie

TeHIIUN

OK 01. Beibupats crio- | B yacTu Tpy10BOro Bocnura- - chopMHUpOBaTh TPEICTAB-
coObl pemieHus 3ajay | HHA: JIEHUS O pOJIK U MecTe (u3u-

KM U aCTPOHOMHMHM B COBpE-
MEHHOM Hay4YHOM KapTHHE
0 cHucTeMooOpasyo-
mei poiau GU3MKM B pa3BU-
TUA  E€CTECTBEHHBIX  HAayK,
TEXHUKHM U  COBPEMEHHBIX

MHUpa,

TEXHOJIOTMH, O BKIAAE pPOC-
CHICKUX U 3apyOexHBIX yue-
HBIX-(QU3UKOB B pa3BUTHE
HayK{; TMOHMMaHuEe (u3nue-
CKOH CYyHIHOCTH Habmtonae-
MBIX SIBICHHH MHUKpPOMHpa,
MakpoMHupa U Meramupa; Io-
HUMAaHHUE POJIM aCTPOHOMHH B
IIPAKTUYECKON JEATEIBHOCTH
yejgoBeKka W JTajdbHEHIIeM
HAy4YHO-TEXHUYECKOM pa3BU-
TUHU, poiau GuU3MKH B popmu-

pOBaHUU Kpyro3opa u (yHK-




61emy, paccMaTpuBaTh €€ Bee-
CTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHbBIN
MPU3HAK WIK OCHOBAHUS IS
CpaBHEHUs, Kiaccu(puKauu u
0000IIICHHS;

- ONPENEATh eI ACATEIbHO-
CTH, 3a/1aBaTh MapameTpbl U KpU-
TEPUU UX JIOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B pacCMaTpUBae-
MBIX SIBJICHUSIX;

- BHOCUTb KOPPEKTUBHI B €51~
TEJIbHOCTh, OLICHUBATh COOTBET-
CTBHUE PE3YJIbTATOB LIEJISIM, OLle-
HHUBATh PUCKH MOCIEIACTBUM J1es-
TEJbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIILIC-
HUE TIPU PEIICHUN KU3HECHHBIX
pooem

0) 0a30BbIe HCCIeA0BaTEIbCKHE
nefcTBUA:

- BIIaJICTh HaBbIKAMU y4eOHO-
HCCIIEI0BATENBCKONW U IIPOEKTHOM
NesTeIbHOCTH, HABBIKAMU pa3pe-
LIeHUs Tpo0JeM;

- BBISIBJISITH TPUYUHHO-
CJIEICTBEHHBIC CBSI3U U aKTyaJu-
3UpOBATH 3a/1a4y, BBIJIBUTATh TH-
MOTE3Y €€ PelIeHUs, HAXOIUTh
apryMEeHTHhI 17151 JOKa3aTelbCTBa
CBOUX YTBEpXKICHUH, 3a]1aBaTh
rapamMeTpbl U KpUTEPUU pellie-
HHS;

- aHAJIU3UPOBATH TIOJYYCHHBIC B
X0JI€ PEIICHHS 3a]]a4H pe3yibTa-
ThI, KpUTHYECKHU OIICHUBATH UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb MIEPEHOCUTh 3HAHUS B TIO-
3HABaTEIbHYIO U MPAKTUYECKYIO
00J1aCTH )KU3HEIEATCIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS
13 pa3HbIX MPEeIMETHBIX 001a-
CTel;

LHOHAJIBHOM  T'PaMOTHOCTH

YyeloBeKa Uil peIIeHUs
MPAaKTUYECKUX 33/1a4;

- copMHpOBATh yMEHUS pe-
miaTh pacyeTHbIE 3aJlaydl C
SIBHO 3a/JIaHHOW (DU3UYECKOI
MOJIEJIbIO, HUCHOJb3Ys (U3M-
YeCKUE 3aKOHBI M MPUHIIUIIBL;
Ha OCHOBE aHaJlu3a YyCIOBHS
3ajaun  BBIOMpaTh (pu3MUe-
CKYI0 MOJEJb, BBIACTATH (PH-
3MYECKHUE BEIWYMHBI U (Hop-
MyJIbl, HEOOXOAUMBIE TSl ee
pelleHus, MPOBOJIUThH pacue-
Thl M OLEHUBATh PEaJIbLHOCTH
MOJIyYUeHHOT0 3HaueHus ¢Gu-
3MYECKOI BEJIMYUHBIL; PelIaTh
KayeCTBEHHBIC 33/1a4M, BHI-
CTpamBasi JIOTUMECKU HEIpO-
TUBOPEYMBYIO LENOYKY pac-
CYXKJIEHUI C OMOpOM Ha U3y-
YeHHbIE 3aKOHBI, 3aKOHOMEP-
HOCTH U (PU3UYECKHE sIBIIE-
HUS;

- BJaJeTh OCHOBOIOJIArao-
mUMA  (PU3HYECKUMH  TIOHS-
TUSIMHU ¥ BEIMYMHAMH, XapaK-
TEPU3YIOIUMHU  (PU3UYECKHE
Mporecchl  (CBA3aHHBIMH  C
MEXaHUUYECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM TeJl, Me-
XaHUYECKHMMHU  KOJIeOaHUsAMU
u BOJIHAMU; aTOMHO-
MOJICKYIISIPHBIM ~ CTPOCHUEM
BEIIEeCTBA, TEIUIOBBIMU IIPO-
[[ECCaMM; DJJICKTPUYCCKHM H
MarHUTHBIM TIOJSIMH, DJIEK-
TPUUYECKUM TOKOM, ODJIEKTPO-
MarHUTHBIMH KOJICOAHUSIMU U
BOJIHAMH; ONTHYECKUMH SIB-
JICHUSIMHU; KBAaHTOBBIMH SIBJIC-
HUSIMHM, CTPOEHHEM aToMa H
aTOMHOTO SI/Ipa, PaIHOaKTHB-
HOCTBIO); BIAJCHUE OCHOBO-

nojjararommMu  aCTpOHOMHU-




- BBIJIBUTATh HOBBIC UJICH, TIPE]I-
JlaraTh OPUTHHAIBHBIC TTOIXO0IBI U
pelIeHuS;
- CIIOCOOHOCTh UX HCIIOJb30BAaHMS
B IIO3HABATEIILHOM M COIMAJIbHOM
MPaKTUKE

YESCKUMH TOHSATHUSMH, II03BO-
JSIOMMMHU  XapaKTepU30BaTh
MIPOLIECCHI, MPOUCXOIAIINE HA
3B€3/1aX, B 3BE3IHBIX CHCTE-
Max, B MEXraJaKTH4YCCKOU
cpene; IBWKEHHE HEOECHBIX
TeJI, SBOJIIONMIO 3Be31 B Bcee-
JICHHOI;

- BJIAJIETh 3aKOHOMEPHOCTSI-
MU, 3aKOHAMH M TEOPUIMHU
(3aKOH BCEMHMPHOIO TSIOTE-
Hus, I, II u III 3akonbl Hero-
TOHA, 3aKOH COXPaHCHHUS Me-
XaHUYECKOW DHEPIruH, 3aKOH
COXpaHECHUS UMITyJIbCa,
MPUHIINI CYNEPIIO3UIIMU CHII,
MPUHIIAIT  PABHONPABHOCTH
WHEPIUAIbHBIX CHCTEM OT-
cyuera; MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEILIECTBA, ra30BbIC
3aKOHBI, TIEPBBIM 3aKOH Tep-
MOJIMHAMHMKH, 3aKOH COXpa-
HEHHUS 3JIEKTPUUYECKOro 3apsi-
na, 3akoH Kynona, 3akoH Oma
JUIT  ydacTKa I1IeMH, 3aKOH
OmMa 1151 TIOJTHOM AJIEKTpHYe-
CKOM 1enu, 3akoH J[xoymsa -
Jlenna, 3akoH 3neKkTpoMar-
HUTHOM MHAYKIIMH, 3aKOH CO-
XpaHEHUs] HSHEPIUH, 3aKOH
MPSMOJIMHEMHOTO  pacrpo-
CTPaHEHHUsl CBETa, 3aKOH OT-
paXeHHUsI CBETa, 3aKOH IIpe-
JIOMJICHUST CBETa; 3aKOH CO-
XpaHEHUS DJHEPTHH, 3aKOH
COXpaHEHUsI UMITYJIbCa, 3aKOH
COXpaHEHHUS DJIEKTPUUECKOTO
3apsania, 3aKOH COXpPaHEHUS
MacCOBOTO YHMCIA, MOCTYJIAThI
bopa, 3akoH pagroaKTUBHOTO
pacnaga); yYBEpEHHOE HC-
MMOJIb30BaHUE 3aKOHOB WM 3a-
KOHOMEpPHOCTEHN IpU aHAIIN3e
(UBUYECKUX SIBICHUH U TIPO-




OcCCOB

OK 02. Hcnonws3oBaTh
COBpEMEHHBIC CpPEJICTBA
[OMCKa, aHajii3a U WH-
Teprnperanuu  HHOOP-
Maluu, ¥ HHpOpMaIm-
OHHBIE TEXHOJIOTUH JIJIs

BBITIOJIHCHU A 3aa4
npodeccnoHaTbHOMI
JCSTEIIBHOCTH

B 00J1acTH LIEHHOCTH HAYYHOT'O
NMO3HAHHUSA:

- ¢(hOpMUPOBAHHOCTh MUPOBO3-
3pEHMsI, COOTBETCTBYIOLIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOILECTBEHHOM MTPaKTH-
KM, OCHOBAHHOTO Ha JTHAJIOTe
KYJbTYp, CHOCOOCTBYIOILETO OCO-
3HAHUIO CBOET0 MECTA B MOJIU-
KYJIbTYpPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM
U YUTATEIbCKON KYJIbTYpPbI KaK
CpeZAcTBa B3aUMOJICHCTBUS MEXK-
Iy JIFOJIbMH U IO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH HAayYHOH
JeSITeTbHOCTH, TOTOBHOCTB OCY-
HIECTBIIATH TPOSKTHYIO M UCCIIe-
JIOBaTEIILCKYIO JIETETbHOCTh HH-
JMBHIyaTbHO U B TPYIIIIE;
OsiiaieHne YHHBEpPCAIbHBIMHI
y4eOHBIMH I03HABATEIbHBIMU
JNeHCTBUSAIMU:

B) padorta ¢ nHpopManmeii:

- BJIQJIETh HABBIKAMH TTOJTyYCHHS
nH(pOpPMAIINU U3 HCTOYHUKOB
Pa3HBIX TUTIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISITH TIOUCK, aHAIIU3,
CHCTEMaTHU3alluIo0 U UHTEpIIpeTa-
LU0 MH()OPMAIK Pa3InYHbIX
BUJIOB U ()OPM IPECTABICHMUS;

- CO3/1aBaTh TEKCThI B Pa3JINYHBIX
¢dopmarax ¢ y4eToM Ha3HaYeHUs
nH(pOpMaLINUY U 11eJIeBOI ayauTO-
pUH, BEIOUpAst ONTUMAIIBHYIO
(hopMy npeacTaBieHuUs U BU3ya-
TM3aIHH;

- OIICHUBATh JIOCTOBEPHOCTH, Jie-
TUTUMHOCTh MH(OpMAIINH, €€ CO-
OTBETCTBHE IIPABOBBIM M MOPAJIb-
HO-3TMYECKUM HOpMaM;

- HCTIOJIK30BATh CPEJICTBA UH-
(hopManMoOHHBIX 1 KOMMYHHUKa-
[IMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKAaTHB-

- YMETh YUUTHIBATH TPAHUIIBI
MPUMEHECHHS U3YYCHHBIX (pH-
3UYECKUX MOJIENICH: MaTepu-
allbHas TOYKa, MHEpLUaIbHAas
CUCTEeMa OTCUeTa, UJeaIbHbBIN
ra3; MOJIJIM CTPOEHUS T'a30B,
JKUJIKOCTEN U TBEPHBIX TEN,
TOYEYHBIN IEKTPUYECKUI
3apsiz, siiepHas MOJEIb aTo-
Ma, HyKJIOHHAs MOJIEJTb
aTOMHOTO Si/Ipa MPU PEIICHUN
buznuecKkux 3a1a4y
- yMmMeTb (opMUpPOBaTH COO-
CTBEHHYIO MO3ULIHI0 IO OT-
HOILIEHUIO K (PU3NYECKON HH-
dbopMaruu, moydaeMou W3
pa3HBIX UCTOYHHKOB, YMCHUU
I QpoBBIE
TIOWCKa,

UCIIOJIb30BATh
TEXHOJIOTUU IS
CTPYKTYPUPOBAHHS, HWHTEP-
OpeTaluy U MPeACTaBICHHS
yueOHOi u

MO YJIIPHOMN

Hay4HO-
uHpOpMaINH;
pa3BUTHE YMEHHM KpHUTHYE-
CKOrO aHaJIM3a MOJy4aeMou
uH(popManun




HBIX M OPTaHU3AIMOHHBIX 3a/1a4 C
co0utoIeHreM TpeOOBaHHM Ipro-
HOMMKH, TEXHUKN 0€30IIaCHOCTH,
THTHEHBI, pecypcocOepexeHus,
MIPABOBBIX M ATHYECKUX HOPM,
HOPM HHGOPMAIIMOHHON 0e3-
OIaCHOCTH;

- BIAJIETh HAaBBIKAMH pacIio3Ha-
BaHUS M 3allUThl HH()OpMAIUH,
MH(POPMAIIMOHHON 0€30MaCHOCTH
JTUYHOCTH

OK 03. IlnanupoBats u
peanu3oBbIBaTh  COO-
CTBEHHOE Tpodeccro-
HAJILHOE W JIMYHOCTHOE
pasBUTHE, MPEIIPUHU-
MAaTeIbCKYI0  JICSATCIIb-
B mpodeccuo-
cdepe,
M0JIb30BaTh 3HAHHS MO

HOCTH
HAJIbHOU nc-
(buHAHCOBOM
HOCTH B

rpaMoT-
pa3IMYHBIX
KU3HEHHBIX CUTYaIIHIX

B o0aacTn 1yxoBHO-
HPABCTBEHHOI'0 BOCIIMTAHMS:
-- c()OPMHUPOBAHHOCTh HPAB-
CTBEHHOI'0 CO3HAHMUS, 3ITUYECKOTO
MIOBEJICHMS;

- CITOCOOHOCTH OIICHUBATh CUTYa-
LU0 ¥ IPUHUMATh OCO3HAHHBIE
peleHw s, OpUSHTUPYSICh Ha MO-
palbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- OCO3HAHME JMYHOTO BKJIa/a B
MOCTPOEHHE YCTOMYUBOTrO Oyay-
IIET0;

- OTBETCTBEHHOE OTHOIICHHUE K
CBOMM POJUTENSIM U (WIN) IpY-
THM WIEHaM CEMbH, CO3/IaHUI0
CEeMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LIEHHOCTEN CEMENHON
HU3HHU B COOTBETCTBUU C TPAIH-
usMH HapoaoB Poccuy;
OgiaieHne YHHUBEpPCAIbHBIMHI
PeryJIITHBHBIMH 1eiCTBUSIMM:
a) CaMOOpPraHu3alMo:

- CAMOCTOSITEIBHO OCYIIECTBIIATh
MO3HABATEIBHYIO IS TEILHOCTB,
BBISIBIISATH TIPOOJIEMBI, CTABUTH U
(hopMynupoBaTh COOCTBEHHBIE
3aJauu B 00pa3oBaTeIbHOM Jesi-
TEJIbHOCTU M KU3HEHHBIX CUTYya-
LUsIX;

- CAMOCTOSATEIBHO COCTABIIATh
IJIaH pelIeHus MpoOJIeMBI ¢ yue-
TOM UMEIOIIUXCST PECYPCOB, COO-
CTBEHHBIX BO3MOXHOCTEH U

- BJIaJIETh OCHOBHBIMU METO-
JaM{ HaAy4HOT'O ITO3HAHMS,
UCMOJIb3yEeMbIMU B (PU3UKE:
IIPOBOJIUTH MPSIMbIE U KOC-
BEHHbIE U3MEpeHUs (hruznde-
CKUX BEJIMYMH, BEIOUpAst OIl-
TUMaJIbHBIN CIIOCO0 U3Mepe-
HUS M UCTIONB3YS N3BECTHBIC
METOBI OLEHKH ITOTPEITHO-
cTel u3MepeHuil, IPOBOIUTh
UCCIIEIOBAaHUE 3aBUCUMOCTEM
(bu3n4eCcKUX BEITUYUH C UC-
MOJIb30BaHUEM NPSAMBIX U3-
MEpEeHUH, OOBSACHATH MOTY-
YEHHBIE PE3YNIbTAThI, HCIIOJIb-
3ys pu3HUECcKHue TEOpUH, 3a-
KOHBI ¥ TTOHATHS, U JeTaTh
BBIBO/IbI; COOJIIOIATh MTPaBUiIa
6e30macHoro Tpyzaa Inpu mpo-
BEJICHUU HCCIIeI0BaHUN B
paMkax y4eOHOro KCepu-
MEHTa U y4eOHO-
HCCIIEI0BAaTEIbCKOMN nes-
TENBHOCTHU C HCIOJIB30BaHU-
eM IU(POBBIX H3MEPUTEITh-
HBIX YCTPOWCTB U J1abopa-
TOPHOTO 000PYI0BAHMS;
c(OpMHPOBAHHOCTH TPE/-
CTaBJICHUN O METOAAX MOJIY-
YEeHUs1 HAyYHBIX aCTPOHOMHU-
YeCKUX 3HAHUM;

- oBianets (chopmupoBaTh
MIPEJICTaBICHUSI) TpaBUIIaMU
3anmucu GU3HIEeCKuX (GopMyI




MPEAIOYTEHHUI;

- 1aBaTh OLICHKY HOBBIM CUTYa-
IUSIM;

CIOCOOCTBOBAThH (POPMUPOBAHUIO
Y TIPOSIBJICHUIO IIUPOKOU IPyAU-
LMY B Pa3HBIX 00JIACTSAX 3HAHUIH,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa-
30BaTEJIbHbBIA U KYJIBTYPHBINA YpO-
BCHb;

0) CAaMOKOHTPOJIb:
HCIOJIb30BaTh IPUEMBI ped)icK-
CHUU IS OLIEHKHU CUTYallUU, BbI-
00pa BEepHOTO peIICHNUS;

- YMETh OLIEHUBATh PUCKH U CBOE-
BPEMEHHO MPUHUMATD PEIICHUs
10 UX CHIKEHUIO;

B) IMOIIHMOHAJIbHBIH HHTEJLJIEKT,
npeamnosarawiuuii cpopmmupo-
BAHHOCTh:

BHYTPEHHEN MOTHBAIUH, BKIIIO-
YaKOIIEH CTPEMIIEHUE K JOCTHXKE-
HUIO LEJH U yCIIEeXY, ONITUMU3M,
WHUIUATUBHOCTb, YMEHUE JICH-
CTBOBATh, UCXO/I U3 CBOMX BO3-
MOXKHOCTEM;

- AMIIATUH, BKJIIOYAIOMICH CII0-
COOHOCTB TTOHUMATh HMOIIHO-
HaJIbHOE COCTOSIHUE JIPYTUX, YUH-
THIBATh €0 MPHU OCYIICCTBICHUU
KOMMYHHKAIUH, CIIOCOOHOCTD K
COUYBCTBHIO U CONIEPEKUBAHUIO;
- COIIMAIbHBIX HAaBBIKOB, BKIIO-
YaOMIMX CIIOCOOHOCTh BBICTpAM-

JIIPYTUMU
JOIBMH, 3a00TUTHCS, TPOSBIATH

BaTb OTHONLICHHA C

HMHTEpEeC M paspemarb KOHQIIMK-
TBI

penbedHO-TOYEYHOH — CHUCTe-
Mbl 0003HaueHuil JI. bpaiins
(m1st ciaenbIX W CIabOBHSA-

X 00yYaOIUXCsl)

OK 04. DddextuBHO
B3aMMOJICHCTBOBaTh U
paboTaTh B KOJIJIEKTHBE
U KOMaHJIe

- TOTOBHOCTh M CIIOCOOHOCTH K
00pa30oBaHMIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIpe-
JICJICHHIO;

-OBJIaJICHNE HAaBBIKAMH y4eOHO-
HCCIIEIOBATEIbCKOM, MPOEKTHOM
W COIMAJIbHOM NCATSIBHOCTH;
OBJ1aieHHe YHUBEPCAJIbHBIMH

- OBJaJeTh YMEHHUsIMH pabo-
TaTh B TPYIIIE C BHIIOJIHEHU-
€M Ppa3JINYHBIX COLMAIBHBIX
poJieii, IIaHupoBaTh padoTy
Ipynnbl, palMOHANIBHO pac-
MpeneisaTh JAeSTeNbHOCTh B
HECTaH/IApPTHBIX CHUTYyalUsX,
aJIcKBaTHO OLICHUBATh BKJIAJ




KOMMYHUKATHUBHBIMU /1€l CTBH-
SIMH:

0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHUMATh U UCII0JIb30BaTh IIpe-
MMYIIECTBA KOMAaHIHON U UH/IH-
BUJTyaJIbHOM paboTHI;

- IPUHUMATh 1IEJIM COBMECTHOM
JEeATEIbHOCTH, OPTAaHU30BBIBATh U
KOOPJAMHUPOBATH JEHUCTBHUS 110 €€
JOCTHKEHHIO: COCTABJIATH IUIAH
JIEUCTBUM, PACIIPEIEIATH POJIU C
Y4ETOM MHEHUH Y4aCTHHUKOB 00-
CYXKJaTh PE3yJbTaThl COBMECTHOM
padoTHI;

- KOOPAUHUPOBATH U BBIIOIHATH
paboTy B yCIIOBUSX peaibHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAH-
HOTO B3aMMO/ICHICTBUSI,

- OCYILECTBJIATH IIO3UTUBHOE
CTPATETUYECKOE ITIOBECHUE B
Pa3IUYHbIX CUTYaAlUsX, IPOSIB-
JISITH TBOPYECTBO M BOOOpaKEHHE,
OBITh MTHUIIMATUBHBIM
OByajgenne yHMBepCAJIbHBIMH
peryJiTUBHBIMH JeHCTBUSMMU:
') NPUHSATHE Ce0s1 U APYrUX JI0-
AeH:

- MPUHUMATh MOTHUBBI U apTyMEH-
ThI IPYTUX JIFOJEH NPU aHAIU3e
pe3yabTaTOB AEATEIBHOCTH;

- IPU3HABATh CBOE IIPaBO U IIPABO
JPYTUX JIO/IeH Ha OLINOKH;

- pa3BUBaTh CHOCOOHOCTH MOHH-
MaTh MUp € MO3ULMHU JIPYroro 4ye-
JIOBEKa

K@KJIOr0 M3  YYaCTHUKOB
IPYIIIBI B PEIICHUE paccMar-

pHUBaeMOii poOIeMBbI

OK 05. OcyniectBiaTh
YCTHYIO ¥ TTUICBMEHHYIO
KOMMYHHUKAIUIO Ha
roCyJapCTBEHHOM SI3bI-
ke Poccuiickoii ®dene-
paluuu C y4eTom

OEHHOCTEH COIHAILHO-

0CO-

ro M KyJIbTYpHOTO KOH-
TEKCTa

B o0s1acTH 3cTETHYECKOr0 BOC-
NUTAHUA:

- 3CTETUYECKOE OTHOILIEHUE K MU-
pYy, BKIItOUasi 3CTETUKY HAYYHOI'O
TBOPYECTBA, IPUCYILETO PHU3NUe-
CKOH HayKe;

- CIIOCOOHOCTh BOCIIPUHUMATh
pa3IUYHbIE BUIbI HCKYCCTBA,
TpaJWLUU U TBOPUYECTBO CBOETO U
JPYTUX HapOJ0B, OILYLIaTh IMO-

- YMEThb paclo3HaBaTh (U3N-
YECKHE SIBICHHS (TPOIIECCHI)
U OOBICHATH HUX Ha OCHOBE
M3YYEHHBIX 3aKOHOB: PaBHO-
MEpPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEMHOE  JIBUKEHHE,
cBOOOJHOE TaJeHue  Tel,
JIBIDKEHHE TI0O OKPYKHOCTH,
WHEpLHS,  B3aUMOJECHCTBUE

TeN, KojiebaTrenpbHOe IBUIKE-




LHOHAJIIBHOE BO3/IEUCTBUE UCKYC-
CTBa;

- YOeXK/ICHHOCTb B 3HAYUMOCTH
JUTSL TUYHOCTH U 00IIecTBa oTeue-
CTBEHHOI'O U MHPOBOTI'0 UCKYC-
CTBa, ’THUYECKUX KYJIbTYPHBIX
TpaJAULUi U1 HAPOAHOTO TBOpYE-
CTBA;

- TOTOBHOCTb K CAMOBBIPA>KEHUIO
B pa3HbIX BUaX UCKYCCTBA,
CTpPEMJICHHE MPOSIBISTH KaueCTBa
TBOPYECKOU JINYHOCTH;
OBJjaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMHU /1€l CTBH-
SIMH

a) o01IeHue:

- OCYIIECTBIISITh KOMMYHUKALIUU
BO BceX cepax KHU3HU;

- pacrio3HaBaTh HEBepOaJIbHbIE
cpencTBa OOIIeHUs, TOHUMATh
3HAYECHHE COLUATIbHBIX 3HAKOB,
pacno3HaBaTh NPEANOChUIKI
KOH(MDIUKTHBIX CUTYaIUil U CMSAT-
4aTh KOH(DIUKTHI;

- pa3BEpPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOYKY 3PEHHS C HCIIOIB30-
BAHHEM SI3BIKOBBIX CPEJICTB

HUE, PE30HaHC, BOJHOBOE
nBxkenne; auddysus, Opo-
YHOBCKO€ JBHYKEHHUE, CTpoe-
HHUE KUJKOCTE U TBEPABIX
TeJ, U3MEHEHUuEe o0bema Tel
IPU HarpeBaHuM (OXJIAX[e-
HUM), TEIUIOBOE paBHOBECHE,
UCIIApEHHE,  KOHACHCALWs,
IIJIaBJICHUE, KPUCTAJIIN3ALUs,
KHMIIEHHE, BIAXXHOCTb BO3.Y-
Xa, CBS3b CPEIHEH KMHETHYE-
CKOM DJHEPruh  TEIJIOBOIO
JBIDKEHUST MOJIEKynl ¢ alco-
JIOTHOM TEeMIEparypou, IMo-
BBIILICHUE JABJICHUS Ta3a MpU
€ro HarpeBaHUM B 3aKPHITOM
cocyle, CBA3b MEXAY IHapa-
METpaMH COCTOSIHUS Ta3a B
M30IIPOLIECCax; AEKTPU3ALUS
T€Jl, B3aWMOJACUCTBUE 3aps-

JIOB, HArpeBaHUE MPOBOJIHUKA

C TOKOM, BSaHMOﬂeﬁCTBHe
MAarHuToB, QJICKTPOMAruuT-
Has WHAYKIHA, JIeNCTBHE

MarHuTHOIrO TOJII Ha Ipo-
BOJHHUK C TOKOM H JABHXY-
UKACS  3aps,
HUTHBIE KOJIEOAHUS U BOJIHBI,

3NIEKTpOoMar-

MPAMOJIMHEHOE pacrpo-
CTpAaHEHHME CBETa, OTpaKe-
HUE, MPEIIOMJIEHUE, WHTEP-

depennyst, nuppakuus U 1mo-
JSpU3aLus CBeTa, JAUCHEPCHUs
cBeTa; (OTOAIEKTPUUECKUI
3¢ (dEKT, CBETOBOE IABIICHHE,
BO3HHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPOIA,
€CTECTBEHHas] U HCKYCCTBEH-

Hasa paAuOaAKTHUBHOCTb

OK 07. CopneiicTBoBaTh
COXPAaHEHUIO OKpYXKa-
IOIIEN Cpelbl, PECypCo-
cOepeXeHHnIo, IpUMe-
HATHh 3HAaHUA 00 W3Me-
HEHUU KJIMMaTa, MpPUH-

B 001acTH 3K0JI0rHYE€CKOT0
BOCIIUTAHHS:

- cpOpPMUPOBAHHOCTH IKOJIOTHIEC-
CKOH KYJIbTYpBbI, IOHUMAHHE BIIH-
SAHUSA COOUAJIBHO-D3KOHOMHUYCCKUX
MPOIIECCOB HAa COCTOSTHUE TIPH-

- chopMupoBaTh  yMEHHUS
PUMEHSTh IIOJIy4YEHHBIE
3HaHUA I OOBSACHEHUS

YCIIOBUM MpOTeKaHus (u3u-
YEeCKHUX SIBJICHUN B MPUPOJE U
JUIS TIPUHSTUS MPAKTUYECKUX




LUTEI OepexKIIMBOTO
pou3BojCTBa, 3hdek-
TUBHO JCUCTBOBAaTh B
YPE3BbIYANHBIX CHUTYa-
11076:0:4

POIHOM U COLIMAIIBHOW CPEIbL,
0CO3HAHME TII00AILHOTO XapaK-
Tepa SKOJOTMYECKUX TPoOIeM;

- IJIJAHUPOBAHUE U OCYLIECTBIIC-
HHE JICCTBUI B OKpY>KaIoIIeH
cpezie Ha OCHOBE 3HaHMs Liesei
YCTOMYMBOIO Pa3BUTHUS YEJIOBE-
YeCTBa;

AKTUBHOE HENPUATHE ICHCTBUM,
IIPUHOCSIIMX BPeJl OKPYIKaOIIEH
cpexe;

- YMEHHE MPOTHO3UPOBATh HeOIa-
TOIPUATHBIE SKOJIOTMUYECKHUE T10-
CJIEICTBUS IPEATNPUHUMAEMBIX
NecTBUH, IPel0TBpaILaTh UX;

- paclIUpeHue OIbITa AEATeIbHO-
CTH 3KOJIOTMYECKOW HaIlpaBJieH-
HOCTHU Ha OCHOBE 3HaHWMH MO (u-
3UKe

pELIEHH B IOBCEIHEBHOU
JKU3HU  JUIsL  o0ecredeHus
Oe3omacHocTu mpu oOparie-
HUM C OBITOBBIMU NPHOOpaMu
U TEXHUYECKHUMH YyCTPOM-
CTBaMH, COXpaHEHHs 310pO-
Bbs M COOJIOJNEHHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B
OKpYy>Karolllel cpene; MOHU-
MaHuE€ HEOOXOIUMOCTU NpHU-
MEHEHUS JIOCTHKECHUN (u3n-
KU ¥ TEXHOJIOTHH JJIsSI palmo-
HAJIBHOTO MPUPOAOIOIIH30Ba-
HUS

I1K

1.4. PeKOMeHIIyeMOG KOJIHYE€CTBO YaCOB HA OCBOCHHUEC NIPOrpaMmMbl JUCHUILJIMHBI:

MaKCHMalbHOU yueOHOU HArpy3Ku oOydarolerocs — /2 yaca, BKJIIOYas:

00s13aTeNIbHON y4eOHOW Harpy3Ku 00ydarolerocs BO B3aUMOJICHCTBUU ¢ MpenojaBareieM
— 72 gacoB. Teoperuueckue 3anaTusi 46 yacos, maboparopusie 3anstus 40 daca, 3ager 2

ceMecTp.

1. OFBEM YUYEBHOI'O ITPEJMETA U BUJIbl YYEBHOM PABOTBHI

Bun yuebHoit paboThl O6beMm B
Jacax

O6beM 00pa3oBaTeNIbHOM MPOrpaMMBbl TUCIUTIIMHbI 72
1. OcHOBHOE coJepIKaHKE 72
BT. U..
TEOPETUIECKOe O0yueHUe 46
n1abopaToOpHbIE 3aHATHS 40
KOHTPOJIbHBIE PaOOTHI 8
[TpomexyTouHas arrectanus (3a4er)




2. COAEP)KAHUE U TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJJMETA

CO0OO. 01.08 PU3UKA
HaumenoBanmue pa3jue- Conep:xanue yueOHOro Mmatepuajia u popMbl OpraHu3aNuu aesiTeJJbHOCTH 00y- | O0beM B Kon
JIOB U TeM YA IUXCS yacax o0pa3oBa-
TeJILHOI0
pe3yJibra-
Ta PI'OC
COO
Pasznea 1. BBenenue. 1
Tema 1.1. Conep:xanue yueOHOTo MaTepuasa 2
Beenenune. Gusnka u 1 Yro usyuyaer puszuka. Pusnveckue sapjieHus. HadaroaeHuss u onbIThI. 2 OK1
METO/bl HAYYHOT'O MO3Ha- ®dusuka — QyHIAaMeHTaIbHas HayKa o pupoae. EcTecTBeHHO-HAYUHBIH METOT OK4
HUSL. [IO3HAHUS, €T0 BO3MOKHOCTH U T'PaHMIIbI IPUMEHUMOCTH. DKCIEPUMEHT U TEO- [IK.1.1
pUs B IIPOLIECCE ITO3HAHUSA IIPUPOLBI. [1IK1.2
MonenupoBanue GU3NUECKUX SBICHUHN U MporieccoB. Pojb skciepuMeHTa u JIP5
TEOPHH B IpoLecce No3HaHus npupoasl. usndeckas senuunHa. Gusnueckue
3aKOHBI. ['paHuIIbl NPUMEHUMOCTH (GU3NYECKUX 3aKOHOB U Teopuid. [IpuHiun
cooTBeTcTBUs. [ToHsTHE O
¢busnueckoit kaptune mupa. [lorpenrHoctu usmepeHni GU3NYECKUX BETHMUUH.
12
Pazgen 2. Mexanuka.
Tema 2.1. Conep:xanue yueOHOro MaTepuasa 2
OCHOBBI KHHEMAaTHKH. 1 KunemaTnka To4KH M TBEPAOIO TeJIA. 2 OK1
Mexanunudeckoe asmwxkenne. Cucrema orcuéra. CrrocoObI OIIMCaHUS IBUKECHUS. OK4
Tpaexropus. I1yts. Ilepemerienre. PaBHOMEpHOE PSIMOIIMHENHOE ABUKEHUE. TIK. 1.1
Cxopoctb. YpaBHeHue aBuxeHus. CiaoxeHue ckopocteil. MrHOBEeHHas U CpeiHsIs K1.2
CKOPOCTH. Y cKOpeHue. JIBukeHne ¢ OCTOSIHHBIM yCKOpeHHneM. OnpeneneHue JIP5
KHHEMAaTUYECKUX XapaKTEPUCTUK JIBMIKEHHUS C TIOMOIIBIO rpaduKoB. [[BrkeHne ¢
MOCTOSTHHBIM YCKOPEHUEM CBOOOHOTOTIaICHHSL.
PaBHOMEpHOE IBH)KEHUE TOUKH 110 OKPYKHOCTH. KiHeMaTnka abCcomoTHO TBED-
JIOTO Tena.
Tema 2.2. Conep:xanue y4eOHOT0 MaTepuasa 4

14




OCHOBBI IUHAMHKH.

1 3akonbl Mmexannku HeloTona.

OcHoBHOE yTBepxkAeHUE MexaHuku. Cuna. Macca. Enununa maccsl. [lepBriit
3akoH Herotona. Bropoii 3akoH HeroTona. [Ipunuun cynepnosuuuu cui. Tpe-
Tnil 3akoH HeroTona. I'eonieHTprdeckas cucrema orcuéra. [ [puHuun orHOCH-
TenbHOCTH ['anuies. IHBapuaHTHBIE HOTHOCUTEIHHBIC BEIMYUHBI.

OK1
OK4
IK.1.1
I1K1.2
JIPS

IIpakTuyeckoe 3anHsitue Ne 1
Pemrenue 3agau mo teMe «3akoHnl HbroToHa»
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2 Cujibl B MEXaHHKe. OKl1
OK4
Cunel B ipupose. I'paButaniionnsie cuibl. Cuia TSKECTU U CUjla BCEMHUPHOTO HK.1.1
TaroreHus. Cuia TsKeCcTH Ha Apyruxiuianerax. I[lepsas kocMuueckas cko- IIK1.2
poctb. Bec. HeBecomocTsb. JIPS
Cwitbl ynpyrocta. Jledopmanus u cuiibl yrpyrocth. 3akoH ['yka. Cusl
TpEeHHUSI.
IIpakTuyeckoe 3ansitue Ne 2
Pemenue 3anau no teme «Cuilbl B IPUPOJIEN
Tema 2.3. Coaep:xanue yueOHOro MmaTepuasa
3akoHbI cOXpaHEeHUAB | 1 | 3akoH coXpaHeHHsl HMIY.JIbCA. OKl
MEXaHUKE. OK4
HNmnynbc MatepranbHON TOUKU. 3aKOH COXPAHEHHSI UMITYJIbCA. TK.1.1
I1K1.2
JIPS
2 3aKO0H coOXpaHeHUsi JHEPTUH. OK1
OK4
Mexanunueckas paboTa 1 MOIIHOCTh CHJIbL. DHeprus. Kuneruueckas sHep- IIK.1.1
rusi. PaboTa cuibl TSKECTH U CHIIBI YIPYTOCTH. J1_11§51 2

KOHCGpBaTI/IBHLIe cunsl. [loTeHnnanbHas OHEPIus. 3akoH COXPAHCHUS SHECP-
TUU B MeXaHuKe. PaboTa CHIIbI TATOTCHHUS.
IToTennmanbHas OHEPTH B I1OJIC TATOTCHUSA.

JAuHamMmuka BpamaTeJbHOI0 ABUKeHUs a0COJIIOTHO TBEPAOro TeJia.

OcHOBHOE ypaBHEHUE JUHAMHUKHU

BpaHIaTeJ'H)HOFO JOBHUXXCHUSL. 3aKOH COXpaHeHI/ISI MOMCHTA I/IMHYJ'IBC&. KI/IHCTI/I‘IG-
CKast SHeprusi abCOTIOTHO TBEPAOTO TeJia, BPAIIAIOIIETOCS OTHOCUTEILHO HETO-
JIBIKHOM OCH.
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Pa3nen 3. MousiekyJasipHasi pu3nka 1 TEPMOIUHAMHUKA.

12

Tema 3.1. Conep:xanue yueOHOTro MaTepuasa 4
OCHOBBI MOJIEKY- 1 | OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH. 2 OKl1
JIAPHO- KUHETUYECKOM OK4
TEOPHH. OCHOBHBIE TOJIOKEHHS MOJIEKYJISPHO- KHHETHYIECKOM Teopun.Pasmepsl HK.1.1
MoJekyi. bpoyHoBckoe nBuxkeHne. Cuilbl B3aUMOICHCTBUS MOJIEKYJI. 1K1.2
CtpoeHne ra3000pa3HbBIX, )KUJIKUX U TBEPIBIX TEIL. JIPS
2 | MoaekyasipHO-KHHETHYECKAsI TEOPHs H1eaTbHOr0 rasa. 2 OK1
OK4
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KHHETHYECKOM Teopunurazon. Tem- IK.1.1
nepaTtypa H TerioBoe paBHoBecue. Onpenenenue IIK1.2
TeMIIepaTypbl. DHEPrHsl TEIUIOBOTO ABMKEHUAMOEKYI. Vi3Mepenune JIPS
CKOPOCTEH MOJIEKYJI ra3a.
Tema 3.2. Copaeprxanue y4eOHOro marepuasa 4
ArperarHble COCTOSHMS Belle- | 1 | YpaBHeHHe COCTOSIHUS HIeaILHOr0 ra3a. 'a30Bbie 3aKOHBI. 2 OK1
CTBa U (ha30BbIE MIEPEXO/IbI. OK4
VpaBHEHHE COCTOSHHS UACAIBHOTO ra3a. ['a30Bbie 3aKoHbL. [IpuMepsI HK.1.1
pelieHns 3a1ad. I1K1.2
JIPS
2 | B3anmHble MpeBpalieHust JKuaAKocTeil u razoB. TBépabie Tea. 2 OK1
OK4
Hacepimennslii nap. J[aBieHre HaChILEHHOTo napa. BiakHocTh BO3ayXa. HK.1.1
Kpucrannuueckue 1 amopgHbIe Tema. 1IK1.2
JIPS
1 cemectp 34 yaca 34 yaca
Tema 3.3. Coaeprxanue y4eOHOro marepuaa 2
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OcHOBBI 1 | OcHoBBI TepMOAMHAMUKH. 1 OK1
TEPMOIMHAMMKH. OK4
BHyTpeHHss sHeprus. Pabora B HK.1.1
TepMoArHaMuKe. KOTMYecTBO TEIIOTHI. TK1.2
VYpaBHenue temnoBoro Oananca. IlepBwiii 3akoH TepmoauHamuku. [Ipu- JIPS
MEHEHHE MEePBOro 3aK0Ha TEPMOJIMHAMUKHU K Pa3IMYHBIM IIPOLIECCaM.
Bropoii 3akoH TepMmoauHaMuky. [I[pyuHIUI 1eMCTBHUS TEIIOBBIX JIBU-
raTeseu.
Koaddunment noneznoro aeiicteus (KI1/1) TermoBbIx ABUTATENCH.
IIpakTuyeckoe 3aHsitue Ne 3 1
Pemenue 3anau mo reme «OCHOBBI
TEPMOTUHAMUKI).
Paznen 4. DaexkTpoaunamuka 11
Tema 4.1. Conep:xanue yueOHOTro MaTepuasa 2
DJeKTpuYecKoe Moie. 1 | DaekTpocraTuka. 1 OK1
OK4
DNEeKTPUUECKUN 3apsij U AIIEMEHTAPHbBIE YaCTUIIbl. 3aKOHCOXPAHEHHS HK.1.1
3apsna. 3akoH Kynona. Exunanna snektpuueckoro 3apsiaa. biuskozaeit- Jr11§51 2

CTBHE U JACHUCTBUE HA PACCTOSHUM.

Dnektpuueckoe noise. Hanpssk€HHOCTD

anekTpudeckoro nois. Cunossle TuHUM. [losie ToueuHoro 3apsiaa u 3a-
PSUKEHHOTO 1Iapa.

[IpuHLIMT

cynepno3uiuu nojieu. [[poBOAHUKYN U JUANEKTPUKH B AJIEKTPOCTATHYE-
CKOM IIOJIE.

[ToreHmmanbHas SHEPTUs 3apsHKEHHOTO Tea B OJTHOPOAHOMAJIEKTPOCTA-
THYECKOM IIOJIE.

[Toren1man 3JIeKTPOCTaTUYECKOT O TIOJIS U
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Pa3HOCTHIOTEHINAIOB. CBSI3b MEXIY

HanpsKEHHOCTBIO AJIEKTPOCTATUYECKOTO OIS UPA3HOCTHIO TOTEHIIMATIOB.
DKBUNOTEHIUATbHbBIE TOBEPXHOCTH.

DnektpoéMkocTb. Enunubl anexrpoémrkoct. Konpencarop. Dueprus 3a-
PSPKEHHOTO

KoHJieHcaTopa. I [puMeHeHeKOH1eHCaTOpOB.

Ilpogheccuonanvro opuenmuposannoe
cooepiicanue

IIpakTHyeckoe 3aHsiTue Ne 4
Pemenue npodeccronanbHO-OpUEHTHPOBAHHBIX 33/1a4 110 TeMe « DIEKTPHUIECKOe

IIOJICN.

Tema 4.2.

Conep:xanue yueOHOro MaTepuasa

3aKOHBI IOCTOSIHHOTO TOKa. | 1 OK1
OK4
3aKOHBI NOCTOSIHHOI'0 TOKA. K.1.1
[1K1.2
Onexkrprndeckuil Tok. Cnna Toka. 3akoH Oma i ydactka nenu. Compo- JIP5
TUBJICHHE.
Dnextpuueckue uenu. [locnenoBarenbHoe U MapaieIbHOE COCTUHEHHS
MTPOBOAHUKOB. PaboTa 1 MOIIHOCTH IMTOCTOSTHHOTO TOKA.
DneKkTpoABMKYIas cuita. 3aKkoH OMa JJis MOTHOM LETIH.
IIpakTnyeckoe 3ansitue Ne 5
Pemenwne 3agau mo TeMe «3aKOHBI TIOCTOSIHHOTO TOKa.
Tema 4.3. Conep:xanue y4eOHOr0o MaTepuasa
DNEeKTPUYECKUH TOK B pa3- | 1 | DIeKTpHYECKHi TOK B Pa3JIMYHBIX Cpeaax. OKl1
JINYHBIX Cpenax. OK4
DneKTpuuecKas MPOBOIUMOCTb PA3TUYHBIX BEUIECTB. DIEKTPOHHAS TPOBO- IK.1.1
JTUMOCTD 1IK1.2
JIPS

19




METaJUIOB. 3aBUCHUMOCTh CONMPOTUBJICHHUA ITPOBOJHUKA OT

OK1

Temrieparypbl. CBEpXIIPOBOIMMOCT. OK4
ONeKTpUYECKUil TOK B OITynpoBogHHKaX. COOCTBEHHAs! HIIPUMECHAs HK.1.1
IIPOBOAMMOCTH. DJIEKTPUUECKHUM TOK Yepe3 KOHTAKT IOJyIIPOBOJHUKOBC TIK1.2
pa3HbIM THUIIOM JIPS
IPOBOAMMOCTH. TpaH3uCTOpBI. DIEKTPUUECKUI TOK B BaKyyMe. DIEKTPOH-
HO-JIy4eBasTpyOKa.
DNEKTPUUECKUH TOK B )KUJKOCTSIX. 3aKOH AJIEKTPOJIN3a. DNEKTPUIECKUI
TOK B razax. HecaMocToATEnbHBIN NCAMOCTOSITENBHBIN pa3psaabl. [Lnazma.
Tema 4.4. Coaepsxanue y4eOHOIro MaTepuania
MarnutHoe nosne. 1 OK1
MarHuTHoe 1oJle. OK4
IK.1.1
Bsanmopneincreue TOKOB. BEKTOp MarHUTHOM UHAYKUMA.JIMHUKA MarHuT- IIK1.2
HOW MHIYKIIUU. JIPS
Monynb BekTopa MarHuTHOM HHAYKIMU.Cunia Amnepa. DIeKTpou3MepH-
TenbHbIe Tpubopsl. [IpuMenenne 3akona Amnepa.
I'pomkorosopurens. JlelicTBHE MAarHUTHOTO MOJISA HA ABUXKYIIUNCA 3a-
psa.Cuna JlopeHuia. MarHuTHbIE CBOMCTBA BEILIECTBA.
Tema 4.5. Conep:xanue yueOHOro MaTepuasa
DneKTpoMarHuTHast 1 DJIeKTPOMArHUTHAsI HHAYKIUS. OKl1
WHTYKIUS. OK4
OTKpBITHE JIEKTPOMArHUTHONW MHAYKIMKA. MarHuuTHeli notok. Hanpas- HK.1.1
JIEHUE UHIYKIMOHHOTO ToKa. [IpaBuiio Jlenna. 3akoH 351eKTpOMarHuTHOM J1_11§51 2

MHAyKIuU. Buxpesoe
anektpudeckoe noiue. 3J{C nHayKIMY B
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JBHKYILHUXCS IPOBOJAHUKAX.

OnexrpoauHamuyeckuii MUKpopoH. CamonHayKius. UHAYKTUBHOCTB.
OHeprus MarHUTHOTO TOJIA TOKA. DJIEKTPOMATHUTHOE

ToJIe.

IIpakTnyeckoe 3ansitue Ne 6
Pemenne 3ama4 no paszzaerny «1eKTPOIMHAMUKAY

Pazgen 5. Kojie0anus v BOJIHEIL.

12

Tema 5.1.
Mexanuyeckue kosaebda-
HYS U BOJIHBL.

Coaep:xanue yueOHOro MmaTepuasa

1 MexanuuyecKkue K0J1e0aAHUA U BOJIHDI.

CB0OOIHBIC M BBIHYKIEHHBIC KOJIEOaHUs. Y CIIOBUSI BOBHUKHOBEHUS CBO-
00MHBIX KoJieOaHmi. MaTeMaTndecKnii MasTHHUK. JluHaMuKka KoedaTeb-
HOT'O JIBUYKEHUS.

I"apmonnueckue konebanus. Paza konedaHui.

[IpeBpamienue suepruu npu

rapMoHHYecKUXKoneOaHusx. Boinyxaennsle konedanus. Pezonanc. Bos-
neiicTBue pe3oHaHca U 0oprda ¢ HUM.

BoiniHOBBIE siBNeHUs. PacnipocTpaHeHre MEXaHUYECKUX BOJIH. J[JIMHA BOJIHBI.
CKopocTh BOJIHBL. YpaBHEHHE TaApMOHUYECKON OETyIei BOTHBL.
PacnpocTpanenue BOJIH B ynpyrux

cpenax. 3ByKOBBIE BOJIHBI.

OK1
OK4
IK.1.1
I1K1.2
JIPS

Ilpogheccuonanvno opuenmuposannoe
cooepircanue
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Tema 5.2.
DJIEKTPOMarHUTHBIC KOJIe-
OaHUs U BOJIHEL

IIpakTuyeckoe 3aHsitue Ne 7
Penrenue npodeccnoHanbHO-OpUEHTHPOBAHHBIX 33144 10 TeMe «MexaHHIecKue
KoJIe0aHUs U BOJTHBD»

Conep:xanue y4eOHOT0 MaTepuasa

BOJICTBO M MCHOJIb30BaHUE 3JIeKTpuueckor sHepruu. [lepengaua
ANEeKTpodHEeprun. IPPEeKTUBHOE UCTIOIb30BAHUE FIEKTPOIHEPTHH.

1 JIeKTPOMArHUTHbIE KoJieDaHusl. OK1
OK4
CB0OOIHBIE U BBIHYKJICHHBIC AJIEKTPOMArHUTHBIE 1K.1.1
kosebanus. KomebarenpHbIid KOHTYP. I1K1.2
[IpeBparienue 3Hepruu. npu JIPS
ANIEKTPOMArHUTHBIX KOJICOAHUSIX. AHAIOTHS MEKIY MEXaHUICCKHUMHH
ANEKTPOMArHUTHBIMU KoJieOaHUsMU. Y paBHEHHUE, OMUCHIBAOIIEE TIPO-
LIECCHIB KoJiebaTelbHOM KOHTYpe. [lepros cBOOO HBIXAIEKTPHUECKUX KO-
nebaHuid.
[TepemeHHBIH 2JIEKTPUUYECKUN TOK. AKTUBHOE CONpPOTHBICHUE. Jlei-
CTBYIOILIME 3HAYEHUsI CUJIbI TOKA U HanpshkeHus. KonaeHcarop B nenu
nepeMeHHOoro Toka. Karynika nHIyKTUBHOCTHU B LIETIH NIEPEMEHHOTO TO-
ka. Pe3onanc B anexrpuyeckoit nenu. I 'eneparop
Ha TpaH3ucTope. ABTOKONIEOaHUSI.
IIpakTuuyeckoe 3ansaTHe Ne 8
Pemenne 3agau mo Teme «NEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBD)

2 | Ilpon3BoACTBO, Mepeaaya U NCMOJIb30BAHUE YIEKTPHYECKOI IHEP- OK1

THH. OK4
IK.1.1

['enepupoBanue snexTpudeckoit s3nepruu. Tpancopmartopsl. [Ipouns- Jr11551 2
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3 DJIeKTPOMATrHUTHBbIE BOJIHBI. 2 OK1
OK4
UYro Takoe 3EeKTpOMarHuTHas BOJIHA. HK.1.1
DKcIepUMEHTAIIbHOE IIK1.2
00HapyKEHHEITEKTPOMArHUTHBIX BOJH. [ITOTHOCTH MOTOKA 31EKTPO- JIP5
MarHuTHoro u3inydenus. M3ooperenue paguo A. C. Ilonossm. [Tpun-
LUIIBI PAIHOCBS3U.
Monynauus u gerektupoBanue. CBONWCTBA JIEKTPOMArHUTHBIX BOJIH.
Pacnpoctpanenue panunoBois. Paguonokanus. Ilonstue o
TesieBUAeHNU. Pa3BuTue cpescTB CBA3H.
IIpakTnyeckoe 3ansartue Ne 9
Pemenue npodeccrnoHanibHO-OpUEHTUPOBAHHBIX 331a4 110 TeMe «DJIeKTpoMar-
HUTHBIE KOJIEOAHUS U BOJHBI».
Paznen 6. OnTuka. 10
Tema 6.1. Conep:xanue yueOHOro MaTepuasa 4
[Ipupona ceera. 1 | CBeroBble BOJIHBI. 2 OKl1
OK4
Ckopocts cBeta. [Ipuniun ['rolireHca. 3akoH OTpaXXeHHs! CBeTa. 3aKOH HK.1.1
npenomiieHus ceera. [lomHoe oTpaxeHue. 1K1.2
JIunza. IlocTpoenune u3obpaxenus B iuH3e. PopMysia TOHKOM JTUH3BIL. JIPS
YBenn4eHue JTUH3HI.
Ilpogheccuonanvno opuenmuposannoe 2
cooepicanue
IIpakTnyeckoe 3ansarue Ne 10
Pemenue npogeccronanbHO-OpUEHTHPOBAHHBIX 3a/1a4 1o Teme «[Ipupona cae-
Tay.
Tema 6.2. Coaepxxanue y4eOHOro Marepuasa 6
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BonHoBbIe cBolicTBa cBeTa. 1 BoJiHoBBIE CBOJiCTBA CcBeTAa. 2 OK1
OK4
Hucniepcus cera. MaTepdepeniusa Mexanndeckux BojiH. MHTepde- HK.1.1
penuus cBeta. Hexoropeie mpuMeHeHUs HHTEPPEPEHIIHH. 1IK1.2
Judpakuus mexanndeckux BoiH. Judpakuus ceera. Judppakunon- JIPS
Hasl peleTKa.
ITonepeunocTs cBeTOBBIX BOJIH. [lomspusanus ceera. [lonepednocts
CBETOBBIX BOJIH U
AIIEKTPOMArHUTHAsI TEOPHUS CBETA.
2 N3iayuyenne u cneKTpbl. OK1
OK4
Bunet uznydyennii. Mcrounnku cBera. CieKTpbl U CIIEKTPAJIbHBIE aflia- IK.1.1
paTbl. Buabl cieKTpoB. I1K1.2
CrnexrpanbHblii ananu3. MHppakpacHoe u JIPS
ynbTpaduoneToBoe uznyueHus. Pentrenosckue ayun. lkamna
3JIEKTPOMAarHUTHBIX BOJIH
Ilpogpeccuonanvno opuenmupogannoe 1
cooepircanue
IIpakTnueckoe 3ansaTue Ne 11
Pemenune npodeccnonaibHO-OpUEHTHPOBAHHBIX 3a/1a4 10 TeMe «BoHOBEIe
CBOMCTBA CBETAY.
Tema 6.3. Conep:xanue yueOHOro MaTepuasa 1
CrennanbHas Teopus 1 DJIeMeHThI TEOPHUH OTHOCHTEIHLHOCTH. 1 OKI1
OTHOCHTEJIbHOCTH. OK4
3aKOHBI ANIEKTPOAMHAMUKHI U TPUHIUIIOTHOCUTEIBHOCTH. [TocTynater HK.1.1
TEOPHH OTHOCUTEIBHOCTH. OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. 11K1.2
OCHOBHBIE CIIE/ICTBUS U3 TIOCTYJIATOB TEOPUHOTHOCUTEIHLHOCTH. JIPS
DJeMeHTHI PeISITUBUCTCKON TNHAMUKY.
Pa3nen 7. KBanToBas pusuka. 10
Tema 7.1. \ Conep:xanue yueOHOro MaTepuasa 4
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KBanToBas onruka. 1 CBeToBbIE€ KBAaHTHI. OK1
OK4
dorordpdext. Teopus hotoaddexra. Doronsl. [Ipumenenne Gorord- HK.1.1
¢dexra. /laBnenue cBera. Xumuieckoe nericteue ceera. ®ororpadus. quslz
IIpakTuyeckoe 3ansitue Ne 11
Pemenue 3anau o reme; «KBaHTOBasI ONTHUKA»
Tema 7.2. Conep:xanue yueOHOTro MaTepuasa
®u3uKa aToMa 1 aTOMHOTO 1 AToMHas ¢pusuka. OKl
aapa. OK4
Crpoenue aroma. OnbiTel Pesepdopaa. Keantossie moctynarsl bopa. IIK.1.1
Mopens aromaBonopoaa 1o bopy. Tpyanoctu teopun bopa. 1IK1.2
KBanroBas Mexanuka. Jlazepsl. JIPS
2 du3nka aTOMHOIO sI/IPA. OK1
OK4
MeTo/1b1 HaOIIOIeHHS 1 IK.1.1
PETUCTpAIIMUAIIEMEHTAPHBIX YACTHII. 1};15512

OTkpheITHE paAMOAaKTUBHOCTH. Anb(a-, OeTa- 1 raMMa-u3inydenus. Pa-
JTMOaKTHBHBIC

MpeBpalleHus. 3aKOH PaJIMOaKTUBHOTO

pacnana. [lepuoanonypacnazna. M30Tomnsl.

OtkpbiTHE HEITpoHa. CTpOEHHE aTOMHOTO

sanpa. SaepHble CHIIbl. DHEPTUs CBA3U aTOMHBIX siiep. SnepHbie peak-
uuu. Jlenenue saep ypana. Llennsie siaepHble peakuuu. SnepHbId pe-
aKTop.

Tepmosinepublie peakuuu. [ Ipumenenne

sanepHoi sHepruu. [lonydeHue painOakKTUBHBIX U30TOMOB U UXIIPUME-
HEeHME. buonornueckoe AeiCTBUE PAAUOAKTUBHBIX U3ITYUEHUN.

IIpakTnyeckoe 3ansaTue Ne 12-13
Penrenne 3amau mo teme: «du3uka atomMa v
ATOMHOTO SIIpay
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3.]'IeMeHTapHI>Ie YyacTuubl.

Tpu sTana B pa3BUTHH PU3UKHU dJIEeMEHTApHBIX YacTUll. OTKpbHITHE
MO3UTPOHA. AHTUYACTHUIIBIL.

Pa3nen 8. Ctpoenue BeesieHHOT.

Tema 8.1.
Crpoenue ConHeuHoun
CUCTEMBI.

Conep:kanue y4eOHOT0 MaTepuaia

1 CoJHe4Hasi cucrema. OK1
OK4
BuauMble IBMKEHUS HEOECHBIX TeEIl. 3aKOHBI ABMKEHHMs ruaneT. Cu- [K.1.1
crema 3emisi—JlyHa. 1IK1.2
du3nuecKas IPUPOIA IIAHET ¥ MAJILIX TeNCONHEYHON CUCTEMBI. JIPS
2 CoJHIIE ¥ 3Be3]bI. OK1
OK4
Cosnnite. OCHOBHBIE XapaKTEPUCTUKH 3BE3/I. IK.1.1
Buyrpennee ctpoenne. ComHIa M 3B€31 TIIaBHOMIIOCIIEN0BA- ]1};5512

TCIIbHOCTH. 3BOJ’IIOI_[I/I$I
3BE3/1: POKIACHUC, ) KU3Hb U CMCPTb 3BC3 /.
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IIpakTuyeckoe 3ansitue Ne 14 1 OK1
Pa6ora ¢ moasrKHOIM KapToii 38é3H0r0 Heba (ITK3H) OK4
IK.1.1
[1K1.2
JIP5
Tema 8.2. Coaepixkanue y4eOHOIro MaTepuasa 1
DBOITIONHS 1 Crtpoenne Beeennoii. 1 OK1
Bceenennoii. OK4
Mueunsbiii [Tyt — nama [Manaktuka. ['anaktuku. CTpoeHHE U 3BO- HK.1.1
mouus BeeneHHOM. 1IK1.2
JIPS
3auer 2cemecTp
Bceero: 72
2.3. TemaTnuyeckuii IUIaH U cojiepKaHUe Y4eOHOIH
AUCHHUILUINHBI 32049HOI (POPMBI 00y4eHHUs
Haumenoan Copneprxanue yueOHOTO MaTepuaina, 1abopaTopHble U pakTuyeckue  |O0beM ya- Jleknus- Camoctosi  |[@opMupyemsl
H€ pa3zeyioB U TEM paboTsl, COB YPOK TebHas pa- |e o01ue u
CaMOCTOsITeNIbHAsi paboTa 00y4JaroImXcs, Kypco- 60Ta npodeccrona
Bast pabora (IPOeKT) ITbHBIE KOMIIE-
(ecnu npedycmompenvi) TEHIUU
1 2 3 4 S 6
Bgenenue. Coneprxanue yueOHOro MaTepuaa: 2 2 OK 03
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dusuka 1 METOIBI

HAaY4YHOI'O ITO3HAHUA

®dusznka — (QyHIaMeHTalbHass Hayka o Tpupoje. EcrecTtBeHHO-
HAy4YHBI METOJ MO3HAHMS, €r0 BO3MOYKHOCTH U T'PAHMLBI IpUMeE-
HUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE TIO3HAHUS IPUPOIBI.
MogenupoBanue QpU3MUECKUX sBJIEHUI U mporeccoB. Ponb skcne-
PUMEHTA U TEOPHM B IPOLECCE NO3HAHMUA Npupoasl. Pusnyeckas
BennunHa. OU3NUecKre 3aKoHbI. [ paHUIIbI MIPUMEHUMOCTH (pU3nYe-
CKUX 3aKOHOB W Teopuid. [IpuHuun coorBercTBus. Ilonstie o ¢u-
3uyeckor kaptuHe mupa. [lorpemnoctn m3MepeHuil puznyeckux
BEJINYUH

OK 05

Pazmen 1. Mexanuka

Tema 1.1

OCHOBBI KHUHEMAaTH-
KH

Coneprxanue yueOHOT0 MaTepuara:

MexaHnnyeckoe IBHKEHHME U €r0 BUAbL. MarepuanpHas TOUYKa.
CkansipHble M BEKTOpHBIC (hu3HuecKkue BenuuuHbl. OTHOCH-
TEIbHOCTh MEXaHHW4yeckoro JBmxkeHus. Cucrema oTcyera.
[Ipuamun orHocurenbHOocTH ['amunes. Tpaexkropus. Ilyrts.
[Tepememienue. PaBHOMEpHOE NPSMOJIMHEMHOE JBUYKECHHUE.
CkopocTb. YpaBHEHHE ABH)KEHHUS. MrHOBEHHass U CpEeaHsIs
cKopocTH. Yckopenue. IIpsamonuHelHOe NBUXKEHHUE C IOCTO-
SITHHBIM YCKOPEHHEM. [[BHJKEHHE C IOCTOSHHBIM YCKOPEHUEM
cBOOOJHOrO majieHus. PaBHOMepHOE JBM)KEHUE TOYKHU II0
OKPYKHOCTH, YyIJIOBasg CKOpocTb. LleHTpocTpemurensHoe
YCKOPEHHE.

Kunemarnka abcosltoTHO TBEPOTO Tena

Tema 1.2 OcHo-
BBl JUHAMUKHU

Copepxanre yueOHOTO MaTepHana;

OcHoBHas 3amada guHaMuku. Cmina. Macca. 3akOHEI MEXaHUKHU
Hprorona. Cunel B mpupoge. Cuna TSHKECTH U CHJla BCEMUPHOTO TS-
TrOTeHHs. 3aKOH BCEMHPHOTO TiAroTeHus. llepBas kocMmmuueckas CKo-
pocTh. JIBmkenue mianer U Manbeix Ten ConHeuHO# cuctembl. Bec.

OK 01
OK 02
OK 04
OK 05
OK 07
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HesecomocTtb. CUiibl

ynpyroct. CHuiibl TpeHUs

Tema 1.3

3aKOHBl COXPAHEHHUS B
MeXaHUKe

Coneprkanue yaeOHOTO MaTepHaa:

Nmnynbe tena. Umnynbe cuiibl. 3aKOH COXpaHEHUsI UMITyJibca. Pe-
aKTUBHOE JBIKeHHe. MexaHuueckas pabora u MomHocTs. Kune-
Thueckas sHeprus. lloreHuunanbHas 3Heprusi. 3aKOH COXpPaHEHUs
MeXaHH4ecKoi sHeprun. PaboTa CuiIbl TSRKECTH U CUJIBI YIIPYTOCTH.
[IpuMeHeHne 3aKOHOB coxpaHeHHs. Vcronb30BaHHE 3aKOHOB Me-
XaHUKU TSl OOBSCHEHUS TBUKEHHSI HEOSCHBIX Tell U JJIsi Pa3BUTUSA
KOCMHMYECKUX HCCIEAOBAHUM, TPAHUIBI TPUMEHUMOCTH KJIacCH4e-
CKOM MEXaHUKHU

Paznen 2. MonexynspHas pu3uka u TepMOIUHAMUKA

20

18

Tema 2.1

Conep;xaHI/Ie y‘Ie6HOFO MaTcpuaia:

OCHOBBI MOJIEKYIISIP-
HOKHHETHYECKOH TEO-
puun

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKO Teopuu. Paz-
MepbI U Macca MOJIEKYJl U aToMoB. bpoyHoBckoe nBuxenue. Ctpoe-
HUE ra3000pa3HbIX, )KUJIKUX U TBepAbIX Ted. WaeanbHblil ras. Jlas-
nenue ra3a. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KUHETHUECKON
Teopuu razoB. TemmepaTrypa u ee usmMepeHue. AOCOTIOTHBIA HYJb
TeMIlepaTypsl. TepMoaMHAMHUYECKas IIKana TeMIleparypsl. Temrie-
patypa 3Be3a. CKOpOCTH ABW)KEHHS MOJIEKYJI M HUX H3MEpEHHeE.
YpaBHEHHE COCTOSHMS MIEaNbHOro rasa. Msompoueccsl U ux rpa-
¢uku. ["a30BbIE 3aKOHBI

JlaGopatopHble pabOTHI:

1. I/IBYT{CHI/IC OIHOTO U3 U30ITPOLECCOB

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

29




Tema 2.2 Coneprkanue ydeOHOro MaTepuarna: 4
OcHoBsl TepMO- | BHyTpenHssist sneprus. Pabora u reronepenadya. Konuuecrso ren-
JTUHAMHUKU J0Thl. YpaBHeHUe TeruioBoro Oananca. [lepBoe Hauano Tepmoiu- 2
HaMUKU. AnnabaTHbI mporiecc. Bropoe Hauano TepMOAWHAMUKH.
Temnosbie aBurarenu. KIIJI temnoBoro asurarens. OxpaHa npupo-
pirSi
Tewma 2.3 ConepxaHue yaeOHOTO MaTepHaa; 2
ArperartHble co- Ucnapenue n konnencauus. Haceienusiit map u ero cpoiicrsa. Ot-
CTOAHMA BEIICCTBA U HOCHUTEJIbHAST BIJIAXKHOCTh Bo3ayxa. [lpubopel mis ompenencHus
¢asosbie BJIQXKHOCTH Bo3ayXxa. Kunenue. 3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUS
OT JaBlieHUs. XapaKTEepUCTUKA >KUJKOIO COCTOSIHHS BEIIECTBA.
bmwxuauit nopsaok. IlosepxHocTtHoe HaTsbkeHue. CmaunBanue. Ka-
NWUISPHBIE SIBJIEHUSI. XapaKTEepUCTUKA TBEPIOTO
MEePEeX0/Ibl cocTosiHUS BemecTBa. Kpucramimueckue u amopgHsbIe Tena
JlaGopaTopHbIie pabOThI: 2 2
2. OmnpeneneHye BIaXXHOCTH BO3/1yXa
KonrtponsHas padora Nel «MonekynspHas pusrka 1 TepMOIUHAMUKA» 2 2
Paznen 3. DnexrponuHamuka 18 18 OK 01
Tema 3.1 Dnextpuye- | ConepxaHue yaeOHOro MaTepHaa: 2
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CKOC€ I10JIC

DJIEKTPUYECKHUE 3apsibl. DIEMEHTAPHBIN AJIEKTPUUECKUN 3apsna. 3a-
KOH coxpaHeHHs 3apsana. 3akoH Kymnona. DnekTpuueckoe Iole.
HanpspokenHocts anextpuueckoro mnoist. [lpuHuumn cynepno3uiuu
nosiedl. [TpoBOAHUKYM B 3EKTPUYECKOM ToJ€e. JUINEeKTPUKHU B IIEK-
TpuueckoM mnoje. [lomspuzanus nusnektpukoB. Ilorenmuan. Pas-
HOCTh IIOTCHIIMAJIOB. 3KBI/IHOTCHL[I/IaJIBHbIe ITOBCPXHOCTH. CBs3b
MEX/1y HalIPSDKEHHOCTBIO M Pa3HOCTHIO IIOTEHIUAJIOB 3JIEKTPUUYECKO-
ro noiyig. DneKTpoeMKocTh. KoHeHcaTopbl. DHEprus 3apsyKEHHOrO
KoHJeHcaTopa. [IpuMeHeHne KoH1eHcaTOpoB

Tema 3.2

3aKOHBI ITOCTOSTHHOT'O
TOKa

Coneprxanue y4eOHOro MaTepuana:

VYcnoBust, He0OX0AUMBIE /111 BOSHUKHOBEHMS U MOAJCPKAHUS HIIEK-
Tpuueckoro Toka. Cuiia Toka. DJIEKTpUYECKOEe CONPOTUBIICHUE. 3a-
koH Oma i yyactka nenu. [lapamiensHoe U ocienoBaTreabHOE Co-
eIMHEHUE TPOBOAHUKOB. PaboTa M MOIIHOCTH IOCTOSIHHOTO TOKA.
TennoBoe nelictBue Toka 3akoH Jxoymns—IJleHna. DieKTpoIBUKY-
11as cujla MICTOYHMKA ToKa. 3akoH OMa Jiy1s MOJIHOU Lenu

JlaGopaTopHbIie pabOThI:

3. I/ISY‘IGHI/IG 3aKOHOB ITOCJICAOBATCIIbHOTO U MMapaJlJICJIBHOT'O COCAU-
HEHHI IMPOBOAHUKOB.

4. N3mepenue D/IC u BHYTpEHHET0 CONPOTUBIICHUSI HICTOUHUKA TO-
Ka

Tema 3.3

Coneprxanue yueOHOT0 MaTepuaa:

OK 02
OK 03
OK 04
OK 05
OK 07

DIIEKTPUYECKUI
TOK B Pa3JIMYHBIX
cpenax

DIEeKTPUYECKHM TOK B METAJUIAX, B SJIEKTPOJIMTAX, ra3ax, B BaKyyMe.
DnekTposin3. 3akoH anekTpoinsza Dapanes. Buasl ra3oBbix pasps-
noB. TepmosnekTpoHHast smuccud. [lnazma. DmekTpuyeckuil TOK B
nostynpoBoiHuKax. CoOCTBEHHas U MpUMeECHasi MPOBOAUMOCTH. P-n
nepexo. IlomynpoBogHukoBbie npubopsl. [lpuMenenue mnomympo-
BOJHHKOB
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Tema 3.4 Mar-
HUTHOE I10JIE

ConeprkaHue yueOHOTO MaTepuaa;

BexTop nHaykuuu marHuTHoro nois. Bzaumopeiicreue Tokos. Cuna
Awmrepa. [Ipumenenue cuiibl Amnepa. MarautHblil notok. JleiicTBue
MarHuTHOTO MOJs Ha JABWXKymuiics 3apsa. Cuna Jlopenma. [pume-
HeHue cuibl JlopeHna. MarauTtHble cBoiicTBa BeuecTBa. CoHeuHast
AKTUBHOCTH U €€ BIHsHUE Ha 3eMit0. MarHuTHbIe Oypu

Tewma 3.5
DJIEKTPOMArHuTH

Copepxanue yueOHOro MaTepHana:

ast MTHAYKIUS

SIBneHME FNEKTPOMArHUTHOM MHIYKIMH. 3aKOH AJIEKTPOMarHUTHOM
unaykuuu. Ilpasuno Jlenuna. BuxpeBoe anexrpuueckoe none. 3C
UHAYKIMHU B JABMXKYILUXCS NPOBOJHUKAX. SIBIEHHE CAMOMHAYKIIMH.
WHayKTUBHOCTE. DHEPrusi MArHUTHOTO MOJISL TOKA. DJIEKTPOMAarHUT-
HOE I10JIE

JlaGopaTopHbIie pabOThI:

5. M3y4yenue gaBiaeHUs 3JIEKTPOMAarHuTHOM MHYKIIUU

Kontponbnas padora No2 «DnekTpuueckoe mose. 3aKOHbI TOCTOSHHOTO TOKa. MarnuTHoe
I10JIC. QHGKTpOMaFHI/ITHaSI HHIAYKOUSI»

Paznen 4. KonebaHus 1 BOJIHEI

Tema 4.1

Copepxanrie yaueOHOT0O MaTepHana;

Mexanuueckue ko-
J1e0aHUA U BOJIHBI

I"apmonnueckue xonedanus. CBOOOIHbIE MEXAaHUYECKUE KOJIEOAHHUS.
[IpeBparenue sHEpPruu npu KosuedaTeNnbHOM JIBIKEHUU. MaTemaTu-
yecKui MaATHUK. [IpyKuHHBIA MasTHUK. BeIHYK/I€HHBIE MEXaHUYE-
ckue KojeOanus. Pe3onaHnc.

[Tonepeunsle U IPOJOJIBHBIE BOJIHBI. XapAKTEPUCTUKH BOJHBI. 3BYKO-
BbI€ BOJIHBL. YJIBTPA3BYK U €r0 IPUMEHEHHE

Tema 4.2

Conepxkanue yaeOHOro MaTepHaa:

OK 01
OK 02
OK 04
OK 05
OK 07
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DJIEKTPOMAarHUTHbBIE
KoJ1e0aHus U BOJIHBI

CBoboaHbIe AreKTpoMarHuTHele kojeOanus. [IpeBpamienne sneprun
B KosiebaTeibHOM KOHTYpe. [leproa cBOOOTHBIX 3NIEKTPUIECKUX KO-
nebanuii. @opmyna ToMmcoHna. 3aTyxarouiye 3J€KTPOMarHUTHBIE KO-
nebanusi. BeiHyXIeHHbIE 3JeKTpudeckue Konebanus. [lepemMmeHHBbIH
ToK. Pe3oHaHc B anekTpuueckoi nenu. ['eHeparop nepeMeHHOro To-
ka. Tpancdopmatopsl. Ilomyuenue, nepegaua M pacnpeneneHue
AJIEKTPO3HEPTUH.

DJIeKTPOMarHuTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. OT-
KpBITBIN KoJjebaTenbHblid KOHTYp. OmnbiTel ['. ['epria. M306perenue pa-
o A.C. IlonoBeiM. [lonsiTue o paguocsssu. [lpuHnun paauocsssu.
[IpuMeHeHne 37eKTPOMArHUTHBIX BOJIH

Pasznern 5. Ontuka

10

10

Tewma 5.1 Ilpupona
CcBeTa

Coneprxanue y4eOHOro MaTepuana:

Toueunslii UICTOYHUK cBeTa. CKOPOCTh pacpoCTpaHEHUsl CBETa. 3a-
KOHBI OTpaxkeHus u npenomienus csera. [Ipunuun I'roiirenca. Con-
HE4YHbIC U JyHHBIE 3aTMeHUs. [lomHoe oTpaxkenue. JIunzsbl. [TocTpoe-
HUe n3o0pakeHus B juH3ax. Dopmyna TOHKON JMH3BI. Y BeJIMUEHUE
nuH3bL. ['11a3 kak ontudeckas cucrteMa. Onrtuueckue mpudopsl. Terne-
CKOIIBI

JlabopaTopHbie paOOThI:

6. Onpenenenne mokasaresst MPeJIOMIICHUS CTEKIIa

Tema 5.2

Coneprxanne yueOHOT0 MaTepuara:

OK 01
OK 02

OK 04
OK 05
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BoiHoBEIE cBOMiCTBA
cBeTa

WNutepdepentusa cBera. KorepeHTHOCTh CBETOBBIX Jrydeil. HTEpde-
peHuusa B ToHKHUX IuieHKax. Konbia Hetotona. Mcnonb3oBanue uH-
tepdepennnu B Hayke U TexHuke. Judpakuus cera. Judpakuns Ha
e B MapaieNbHbIX dydax. Judpaknuonnas pemerka. [lomspu-
3anus nonepedyHslx BosIH. llossapusanus csera. Ilomspounsr. [duc-
nepcust cBera. Buapl uznyyenuil. Bunbl criektpoB. CHeKTpbl UCITyC-
kaHuda. Crnektpbl norjomenuss. CrnexkrpaibHblid aHanu3. Cnekrpalib-
HBIE KJacchl 3Be3l. YibTpaduoneroBoe uzinydenue. MudppakpacHoe
u3iydeHue. PEHTTeHOBCKUE JIy4H.

Nx npupona u csoiictsa. llIkana 3neKTpOMArHUTHBIX U31y4E€HUN

JIaboparopHbie pabOTHI:

7. OnpeiesieHue IIMHBI CBETOBOI BOJIHBI C TIOMOIIBIO AU(DPAKIHOH- |2
HOUW pELIETKU
Kontponbnas padota Ne 3 «Konebanus u BoinHbl. OnTUKa 2
Tema 5.3 JIBM>KEHHE CO CKOPOCTBIO CBeTa. [locTynaTsl T€OpUHM OTHOCH- 2
TEIBHOCTU U CJIEACTBUA U3 HUX. IHBapHMaHTHOCTH MOAYJIA CKO-
CrnennanbHas TeOpHUs
pocTH CBETa B Bakyyme. DHeprus nokos. CBsa3b Macchl U DHEp-
OTHOCHUTENIbHOCTH o .
MM CBOOOJHOW YaCTHUIbl. DJIEMEHThI PENIITUBUCTCKON JTMHAMU-
KU
Pazgen 6. KBantoBas pusnka 10 OK 01
Tema 6.1 Coneprxanue yueOHOro MaTepuaa: 2 OK 02
KBanToBas on- | KBanroBas runoresa [Inanka. TennoBoe n3nydenue. Kopmyckymsp- OK 04
TUKA HO-BOJIHOBOM Ayanu3M. ®oToHsl. ['nnoresa ne bpois o BOJTHOBBIX OK 05
cBoicTBax yacTuil. JlaBieHre cBera. XMMHUYECKOE JICHCTBHE CBETA.
Omnesitel [1.H. Jlebenesa u H.M. BaBunosa. ®orosddekr. YpaBHenue OK 07

OnHiTeitHa ans porodddexra. [Ipumenenue Gotorddexra
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Tema 6.2

ConeprkaHue yueOHOTO MaTepuaa;

duznka aroma u aTOM-
HOTO siApa

Pa3Butne B3rIsA0B Ha CTpoeHUE BemlecTBa. Mojenu CTpoeHus
aToMHOTO snpa. SnepHas monensb atoma. OmbiTel 3. Pesepdopna.
Mognens atoma Bogoposa o H. bopy. KBanTtoBeie noctynartel bopa.
Jlazepsl. PagnoakTMBHOCTh. 3aKOH paJuOaKTUBHOIO pacnana. Paano-
aKTUBHBIE npeBpaieHus. CrocoObl HAOMIOEHUS U PETUCTPALUU 3a-
psokeHHbIX dacTull. CtpoeHue aroMHoro siapa. Jlegekt mMaccel, sHep-
TUS CBSI3W M YCTOWYMBOCTb AaTOMHBIX flep.  SlnepHble peakiuu.
SnepHas ’HepreTuka. DHEPreTUYECKUN BBIXOJ SACPHBIX PEaKIuil.
HckyccTBeHHast painoakTUBHOCTD. Jlenenue Tsoxenbix saep. Llennas
AfepHas peakuus. YIpapiseMas LielHas peakius. SnepHblil peak-
Ttop. TepmosinepHsiii cunte3. DHeprus 3Be3z. [lomyuenue pagmoak-
TUBHBIX M30TONOB U UX IMpHUMEHeHUue. buonornyeckoe neicTBue pa-
JTUOAKTUBHBIX M3IYYCHUN. DIeMEHTApHbIC YaCTHUIIbI

KonTponbras padorta Ne 4 «KBaHTOBast hu3HKay

lNanaktuka. CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH U SBOJIOLIUU
Bcenennoin

JIaGopaTopubie pabOTHI:

8. M3yuenue kapThl 3B€3/1HOTO HeOa

Paznen 7. Ctpoenue Beenennoi OK 01
Tema 7.1 Crpo-| Conepxanue yaeOHOro MaTepHania: OK 02
enne ColHe4HOi cu- OK 03
CTeMBI CoinHevHas cucTema: IUIaHeThl M Majlble Tena, cucremMa 3emissi—JlyHa
Tema 7.2 OBomonus | CoxepxaHue yaeOHOrO MaTepHaa: OK 04
Bceenennoit . _ _
Ctpoenue u 3Bomonus ConHua u 38E371. Knaccudukanus 38E371. 3BE3- OK 05
TIb1 ¥ ICTOYHHUKH WX YHEPTHU.
p OK 07
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70

HUTOI'O: 82
O6Bem 00pa3oBaTebHOM MPOrpaMMbl Y4€OHON AUCITUTUINHBI 82
[TpakTryeckue 3aHATUSL 8
CamocrositenbHas paboTa 74
[IpomexxyTounas arrectanus ( auddepeHImpoBaHHbBIN 3a4eT) 1
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3. TpeOoBaHUsI K MUHUMAJBLHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecneYeHH 0
Peanu3anus nporpamMMbl yueOHOTO TipeMeTa TpeOyeT Halndus yuyeOHOTro KabuHeTa
TYMaHHUTAPHBIX ¥ COIMAIBHO-2KOHOMUYECKHUX JUCIUILINH.
O6opynoBanue yaeOHOTO KaOHHETA:
- TI0C3JI0YHBIC MECTa I10 KOJIMYECTBY 00yJarOIIIXCS;
- pabouee MECTO MPEeroIaBaTels;

- MaTepHajbl 9K3aMeHa
TexHuueckue cpeacTBa 0OyueHHUS:

- MEepCOHATbHBINA KOMITBIOTEP C JTUIICH3MOHHBIM IPOTrPAMMHBIM 00eCIieueHHEM;
- MPOEKTOP C IKPAHOM;

= KOMIIBIOTEPHBIC KOJIOHKH.

3.1. UudopmanmonHoe odecneyeHne 00ydeHusl.
s peanuzanuu nporpamMmbl OMOIHOTEHbIH (OHIT 00pa3oBaTeIbHON OpraHU3auN
UMEeT TIeYaTHBIC, OJJIGKTPOHHBIC, WH(OPMAIIMOHHBIE PECYPChl, PEKOMEHIyeMble IS
UCTIOJIB30BaHUS B 00pa30BaTEIIHLHOM IPOILIECCE.

3.2.0CHOBHBbIE HCTOYHUKH

lna npenooasameneii

1. ®enepanbubii 3akon ot 29.12.2012 Ne 273-®3 «O6 obpazosanuu B Poccuiickoii
denepanumn» (¢ U3BMEHEHHUSAMU U TOTIOJIHEHUSIMH ).

2. Tpukaz Muno6puayku Poccun ot 17.05.2012 Ne 413 «O6 yTBepkaeHun (enepalb-
HOT'OrOCYJJapCTBEHHOI'0 00pa3oBaTeIbHOIO CTaHAapTa CPeAHEro (MoJIHOro) obuero obpa3opa-
HUS.

3. Ipukas MunucrepcTBa o6pasoBanus M Hayku P® ot 31 nexadps 2015 r. N1578 "O
BHECEHUH M3MEHEHUN B (eiepalIbHbIN IrOCy1apCTBEHHBIN 00pa30BaTENIbHbBIN CTaHAAPT CPETHETO
oOuiero oOpa3oBaHusl, YTBEpKIEHHBIN NpuKa3oM MuHuctepcTBa o0pazoBaHus U Hayku Poccuii-
ckoit denepaunu ot 31 mas 2021 r. N 287».

4. Konnenuus npenojgaBaHus ydeOHOro mnpeamera «Du3KMKay», YTBEPKICHHAS KOJI-
nerueit MunuctepcerBa npocseuieHus: Poccuiickoit ®enepannn ot 3 nexadps 2019 rona Ne I1K-
4BH.

5. IIpuMepHas ocHOBHas 0Opa30BaTeIbHAs IPOrpaMMa CPEHErO 0OLIEro 0O6pa3oBaHus,
o100peHHas peuieHueM ¢eepaibHOro yueOHO-METOANUECKOro 00beMHEHHS IO 0011IeMy 00pa-
30BaHUIO (IpoTOKOII OT 28 uroHst 2016 1. Ne 2/16-3.

6. Ctpayr E. K. Ilporpamma: ActpoHomus. Ba3oBwlii yposenb. 11 kimacc: yd4eOHO-
metoaudeckoe mocoodue / E. K. Ctpayr. — M.: JIpoda, 2020. — 11 c.

s cmyoenmos

1. Yapyrun B.M. Actporomus. 10 — 11kmaccer: y4e6. [l 06meo6pa3oBar. opranusa-
1uit: 6a30BbIi ypoBeHb.- M.: [Ipocsemenue, 2021 - 144 c.

2. Msakumes I'. . ®usmka. 10 kmacc: yueb. aus 00IeoOpa3oBar. OpraHU3alMii:
6a30BbIif 1 yriyonénusiit yposHu. .- M.: [Ipocsemenue, 2023 - 432 c.Msxuies I'.5., bByxoBues
b.b., Uapyrua B.M. ®uzuka. 11 xmacc: y4eO. mist obumieoOpazoBaT. opraHu3anuii: 0a30BbIi
ypoBeHb. - M.: [IpocBemienue, 2023 - 436 c.

3.2.JlonoTHNTEIbHbIE HCTOYHUKHT
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s npenooasameneti

1. Anekceepa E.B., Cxopuos I1.M., ®emenko T.C., Illectakosa JI. A.; nox pex. T.C.
®dermeHKko ACTpoHOMHUS: yued. IS CTYH. yUpekaeHui cpen. mpod. odpazoBanus /. - 2-¢ u3.,
crep. - M.: U3narenbckuii neHTp «Akanemusi», 2020.- 256 c.

2. 3acos, A. B. Actporomusi. 10—11 kmaccel. Metoauyeckoe mocooue ajist yaurens /
A. B. 3acos, B. I'. Cypaun. — M.: BUHOM. Jla6oparopus 3nanuii, 2020.

3. Caiipos B.A., YBaposa M.II. Teopus u MeToauka oOydeHHs (H3UKM: ydeOHOE MO-
cobue.- M.: FOpaiit, 2021.- 263 c.

4. Imutpuea B.D. dusuka: ydeObHOe HocoOMe IS CTYJEHTOB 00pa3oBaTENIbHBIX
YUPEKACHUH CpeHero npodeccuoHaibHoro oopazoBanus.- M.: M3narensckuii neHTp «Akane-
musty, 2019, — 448 c.

5. Jimurpuesa B.®. 3anaun no pusmke: yuebHOE HOCOOUE JUIS CTYIEHTOB

00pa30BaTeNbHBIX YUPEIKICHUH CpeIHEro mpodecCHoHaIpHOro oopazoBanus.- M.: 13-
JATENbCKUM LEHTP «AKanemus», 2019.- 256 c.

s cmyoenmos

1. Anekceespa E.B., Ckopuos I1.M., ®emenko T.C., Illectakosa JI. A.; nox pex. T.C.
@OerieHKO ACTpOHOMUS: yueb. IS CTyH. yupekaeHui cpen. mpod. obpazoBanus /. - 2-e u3.,
crep. - M.: U3narensckuit neHTp «Akaaemus», 2020.- 256 c.

2. ImutpueBa B.D. ®usuka: ydebHOe mocobue s CTYHEHTOB 00pa3oBaTelbHBIX
YUpEeXJIEHUHN cpeqHero npodeccuoHaibHoro oopazoBanus.- M.: M3natenbckuil neHTp «Axaze-
mus», 2019. — 448 c.

3. JImutpuena B.®. 3anaun no usrke: yaebHOE II0COOHE ISl CTYICHTOB

00pa30BaTeNbHBIX YUPEKICHHUN cperHero npodeccuoHaabHoro oopazoBanus.- M.: 13-
JaTeNbCKUM LEHTp «Akangemus», 2019.- 256 c.

4. Jleuran E.II. «ActpoHomus OT A 10 S: Manas nerckas sHuuKiIoneaus». — M.: Ap-
TYMEHTHI U (akTbl, 2013.

5. lNonosa U.A. ®usnka. Harnsauelii cnpasounuk s noarotopku k OI'D u EID.-
M.: Dxemo-TIpecc, 2018.- 320 c.

3.3.uTepHeT-pecypcebl

1. Dnextponnsli pecypc. 3agaum no ¢usuxe. Popma pocryma: http: //school-
collection.edu.ru/ -

2. DNeKTpOHHBI pecype. 3amaun no (usuke ¢ pemenusmu. Popma moctyma: http:
Ifizzzika/narod.ru/ -

3. DnekTpoHHkIil pecypc. JupakTuueckue MaTepuansl no ¢usuke. dopma gocTyma:
http: //sverh-zadacha.ucoz.ru/ -

4. DnexTpoHHBI pecypc. DIEKTPOHHBIA yd4eOHMK 10 ¢u3uke. dopma m0CTyIma:
omsknet.ru

5. DuexTpoHHkI pecypc. CrpaBounuk o ¢pusuke. Popma moctyma: physics.vir.ru
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6. DnekTponHEIl pecypc. AHMManuUs (U3MIECKUX HPOLECCOB: BOJHBI, ONTHKA, MeXa-
HHUKa, TEPMOIMHAMHKKA (C TEKCTOBBIM MosicHeHreM). Popma moctyma: physics.vir.ru

7. HanponanpsHast >1IeKTpoHHas oubnuoreka. @opma  jnocrymna: https:/u36.pd

8. Stellarium // StellariumAstronomySoftware [DnekTponHslii pecypc] — Pesxkum pocty-
na: https://stellarium.org/ru/
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4 KOHTPOJIb U OILIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM JUC-
HUIIJIMH COO0.01.08. ®uszuka
KoHTpomb 1 OIleHKa pacKphIBAIOTCS Yepe3 YCBOSCHHBIE 3HAHUS U MPUOOpeTeHHbIe 00yJa-
IOIIMMHICS YMEHHsI, HalpaBJICHHbIE Ha (OPMUPOBAHNE OOIIMX U MPOPECCHOHATBHBIX KOMITETEH-
nuii. KommnereHnmu 10mKHBI OBITH COOTHECEHBI C MPEAMETHBIME pe3yJbTaTaMu. J{J1st KOHTpOIIS 1
OLICHKH Pe3yJIbTaTOB OOYyUEHUs IMPEeroiaBaTeslb BHIOUpaeT OPMBI U METOBI C YIETOM Ipodec-

CHOHaJIM3a1nuu O6y‘-IeHI/I$I 10 nporpaMme JUCHUIIINHBI.

Kox m HanmenoBanue Paznen/Tema THn oleHOYHBIX
(¢popMupyemMbIX KOMIIe- MeponpusTHI
TEeHIUH

OK 01. Beioupars cioco6sl Pazmen 1. Temsr 1.1., 1.2, 1.3

pemterms sana npodecen-| Pasnen 2. Tempi 2.1., 2.2, 2.3, | - YCTHRIH onpoc;

oHanbHOH  mesTenbHOCTH| Paspen 3. Temsr 3.1., 3.2, 3.3, - ($poHTambHbIHOMpOC;
MIPUMEHUTENIBHO K pasziaud- 3.4., 3.5. - OLCHKa  KOHTPOJIbHBIX|
HbIM KOHTCKCTaM Pasnen 4. Temsi 4.1., 4.2. pabor;

Pasnmen 5. Temsr 5.1.,5.2.,,5.3. |~ HAOIIO/ICHHE 33 XOJIOM

Paszen 6. Tems1 6.1., 6.2 BBIIOJIHEHUS  JIabOpaTop-

Pazzen 7. Tembr 7.1, 7.2 HBIX PaboT;

OK 02. MHUcnonwszosats | Pazmen 1. Temsr 1.1., 1.2, 1.3 - ouenra BBITIOTHCHHA

COBpeMEHHbIe  cpencTBa | Pasmen 2. Temsr 2.1.,2.2., 2.3. AabopaTOpHEIX padoT;

- OIICHKAa TIIPAKTHUUCCKUX|
TMOWCKA, aHANH3a M MH- | Pasnen 3. Temsr 3.1., 3.2.. 3.3. p

Teprperanuu  uHpoOpMa- 3.4, 3.5. pabor (pemeHus  Kaye-|

CTBEHHBIX, PACYETHBIX 3a-
K ¥ MHOPMAIOHHbIE Paznen 4. Temnr 4.1., 4.2.

au);
TCXHOIOTMM AT BBIION- | pyynan 5. Temsr 5.1., 5.2., 5.3. e

HeHus 3a71au HpO(bGCCI/IO- - OIC€HKa TCECTOBBIX 3a/ia-|

Pazgenr 6. Temnr 6.1., .
HaJIbHOU JIEITENHHOCTHA 6.2 HUH,

-  HaOmIoJeHue 3a XOJI0M
Pazgen 7. Temnr 7.1, 7.2
BBITIOTHEHUS] UHAUBHyallb-

OK 03. [InanupoBaTh u Paspgen 1. Temsr 1.1., 1.2, 1.3
HBIX TIPOCKTOB MW OIICHKA

peann30BbIBaTh co0- Pasnen 2. Temsr 2.1.,2.2., 2.3.

BBIMOJIHEHHBIX MTPOEKTOB;
cTBeHHOE mpodeccho- | Pasgen 3. Tems: 3.1., 3.2., 3.3.,

- OIIEHKa BBITIIOJTHEHUS]
HAJIBHOE U JIMYHOCTHOE 3.4. 35,

MOMAIIHAX CaMOCTOSITEIb-
a3BUTHE, MPEANPUHHU-
p » HPCAIp Pasnen 7. Temsr 7.1, 7.2

HBIXpadoT;
MaTENbCKYI0  JesTellb-
- HaOJNIOJEHWE M OIECHKA|
HOCTh B Tmpodeccuo-
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cdepe, wuc-

I10JIb30BAaTh 3HAHUA IIO

HaJIbHOU

(¢buHaHCOBOW  TpamoT-
HOCTHM B  pa3jM4YHBIX
KU3HEHHBIX
CUTYaIUAX
OK 04. DddextuBro B3a- | Pasmen 1. Temsr 1.1., 1.2, 1.3
UMOZEUCTBOBaTh U pabo- | Paspmen 2. Temsl 2.1., 2.2., 2.3.
TaTb B KOJUICKTUBE M KO- | Pasnen 3. Temsr 3.1., 3.2., 3.3,
MaHzeC 3.4, 3.5.
Pasnen 4. Teme1 4.1., 4.2.
Pasznen 5. Temsr 5.1.,5.2., 5.3.
Pasznen 6. Tems1 6.1., 6.2.
Paspgen 7. Temsr 7.1, 7.2
OK 05. OcymectBiusate | Pazmen 1. Temsr 1.1., 1.2, 1.3
YCTHYI0O W MHMCbMEHHYIO | Pasgen 2. Temnr 2.1.,2.2., 2.3.
KOMMYHMKALIMIO Ha TOCY- | Paszpen 3. Temsr 3.1., 3.2., 3.3,
JTAPCTBEHHOM s3bIke Poc- 3.4., 3.5.
cufickol  Deneparnun ¢ Pasgen 4. Temsr 4.1., 4.2.
yHeroM ocobenHocTel Pasznen 5. Temsr 5.1.,5.2., 5.3.
COUHATILHOTO | KyJIBTYp- Pa3zgen 6. Temsr 6.1., 6.2.
HOTO KomTekeTra Pazgen 7. Temnr 7.1, 7.2
OK 07. CopnelicTBOBaTh Pasgen 1. Temsr 1.1., 1.2, 1.3
COXPaHCHUIO  OKpYyXKa- Paznen 2. Temur 2.1., 2.2., 2.3.
IOIIeH cpefpl, pecypco- | Paspen 3. Temsr 3.1., 3.2., 3.3,
cOepeXKEeHUI0,  TMpUMe- 3.4. 35,
HATH 3HAHHA OO H3Me- Paznmen 4. Teme1 4.1., 4.2.
HOHIH KIMata, HPMH= | pasnen 6. Temsl 6.1., 6.2.
MR OepesiBoro Pazgen 7. Temsr 7.1, 7.2
mpou3BOACTBA, dhdek-

TUBHO JEHCTBOBaTh B
ap €3BBIYalHBIX CUuTya-

MUSX

pelLIeHHs Keic-3a1ay;

- HaOmIogeHHEe YW OILCHKA
JIETTIOBOM UTPBI;
- JIuddbepenuupoBaHHBII

3a4€CT
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5. AJAIITAIIMSI PABOYEH IPOIPAMMBI ITPM OBYYEHHMHU JIAI C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbsA

AnanTarus padoueii mporpammbl auctuiuinasl CO0.01.08 @uznka 1poBOAUTCS TPU
peanu3anuu aJanTUBHOM 00pa30BaTENbHON MPOTPaMMBI — MPOTPAMMBI MOATOTOBKH CIEIUATH-
CTOB CpeaHero 3BeHa 1o crnenraibHocTy 40.02.04 FOpucnpyaeHnus B 1eisiX 0OecCieueHus mpa-
Ba MHBAJIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI Ha MOJydyeHue Npodeccro-
HAJIBHOTO 00pa30BaHMsl, CO3aHUS HEOOXOIUMBIX IS MOTYYEHUS CpelHero npodeccuoHaIbHO-
ro oOpa3oBaHUs YCIOBUM, a Takke 0OecleyeHHs] JOCTUKEHHsI 00y4JaroU[UMUCS WHBAJIUIAMU U
JUIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI PE3YJIBTaTOB (DOPMUPOBAHUSI TTPAKTHYEC-
CKOT'O OIIbITA.

Obopyoosanue kabunema 0erONPOU3BO0CMBA U PEAHCUMA CeKPEeMmHOCmU 015 00y4aio-
WUXCA C PASTULHBIMU BUOAMU 02PAHUYEHUS 300P08bS

OcHailenue KaOuHETa JIEIOMPOU3BOJICTBA U PEKUMA CEKPETHOCTH JIOJDKHO OTBEYATh
0CcOo0BIM 00pa30BaTEIbHBIM MOTPEOHOCTAM O0YUYAIONIMXCS MHBAIMJIOB U JIMI] C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3/10pOBbsi. KaOMHETBI TOMDKHBI OBITH OCHAIIEHBI 000PYIOBAaHUEM U y4eOHBIMU
MECTaMHM C TEXHMUYECKHMHU CPEJICTBAMHU OOy4yeHUs A OOydaroluXcsl ¢ pa3jMYHbIMU BHJIAMU
OTpaHUYECHUH 310POBbSI.

Kabuner, B koTOpoM 00y4aroTcs JUIa C HAPYIIEHUEM CyXa JOJDKEH ObITh 000pyA0BaH
paZvoOKIAcCOM, KOMIIBIOTEPHON TEXHUKOM, ayIMOTEeXHUKOH, BUACOTEXHUKOU, ANMEKTPOHHON TOC-
KO, MyJIbTUMEIUMHONU CUCTEMOM.

Jiia cnaGoBuasmux oOydarolmuxcs B KaOMHETe MpelycMaTpUBalOTCA MPOCMOTP yjia-
JICHHBIX OOBEKTOB MPH MOMOIIM BUICOYBEIUYUTENCH ISl yIaJIeHHOrO MpocMoTpa. Mcemonb3o-
BaHME DbpalineBCKOW KOMIIBIOTEPHOW TEXHMKH, JJIEKTPOHHBIX JIYI, IIPOrpaMM HEBU3YaJIbHOIO
Joctyna K mHpopMaluu, TEXHUYECKUX CPEJICTB NpueMa-nepeaadun yueOHol nadopmanuu B J10-
CTYIHBIX (hopMax.

Jliia oOyyaronmxcs ¢ HapylueHHeM OMOPHO-ABUTATEIbHOTO anmnapara KaOMHET 0JIKEH
ObITH 000PYIOBaH MEPEABIKHBIMU PETYIUPYEMBIMU APTAMU C UCTOYHUKOM ITUTAHUS.

BelmeykasaHHoe ocHallleHUE yCTaHABIUBAECTCS B KAOMHETE MPU HAJIMUYUU 00y4aroIluX-
Csl [0 a/IaTHPOBAHHOM 00pa3oBaTeIbHOM MPOrpaMMe ¢ Y4eTOM MMEIOIErocs THUIa HapyIIeHuH
3/10pOBbsI y 00y4aroLIerocs.

HUngopmayuonnoe u memoouueckoe obecneyenue 00yuaOWuxcs

Hoctyn k mHGOPMaMOHHBIM U OHOIMOrpaduueckuM pecypcam, yKa3aHHbIM B 11.3.2
paboyeil mporpamMmsl, JOKEH OBITH MpeAcTaBieH B (OpMax, alalTUPOBAHHBIX K OrPaHUYECHUSIM
3/10pOBbs 00Y4aIOIIMXCSl MHBAJIUOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

JUia au1 ¢ HapyIIEHUMHU 3peHus (He MEHee OJJHOTO BUJIA):

- B Ie4aTHON (opMe yBEIMUEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

- B IeyaTHo# opme Ha si3bike bpaiins.

JInst AL ¢ HapyIeHNs MM CITyXa:

- B Ie4aTtHoO (opme;

- B (popme 3IeKTPOHHOTO IOKYMEHTA.

Jlyig U1 ¢ HapyIIeHUSIMA OIIOPHO-JIBUTATEILHOTO armnapara (He MeHee ABYX BUOB):

- B IEUYaTHOM (opme;
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- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;

- B (hopme ayanodaiina.

Jlist U1 ¢ HEPBHO-TICUXWYECKMMHU HAapYyHICHUSMHU (PacCTPOMCTBO ayTHMUYECKOTO CIIEK-
Tpa, HAPYLICHNUE TICUXUYECKOTO Pa3BUTHS):

- HCTIOJIb30BAHUE TEKCTA C MILTIOCTPALMSIMH;

- MYJbTUMEIUIHBIC MaTePUAIIbI.

Bo BpeMsi caMOCTOSTEIIEHOM MOATOTOBKH O0YYarOIIUEeCss HHBAIHIIBI U JIMIIA C OTPaHU-
YEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI TOJDKHBI OBITH 00€CIIeUYeHbI JOCTYIIOM K ceTu VIHTepHeT.

Dopmbl u MemoObl KOHMPOJISL U OYEHKU Pe3yIbmamos 00yueHus

VYkazanHele B 1. 4 mporpamMmbl (JOPMBI U METOJbI KOHTPOJSI MPOBOJATCA C YYETOM
OTpaHUYEHUS 310pOBbs oOyyaromuxcs. Lleapro TeKymero KOHTpOs SBJISETCS CBOCBPEMEHHOE
BBISIBJICHHE 3aTPyJHEHUH M OTCTaBaHUS, OOyYaroIIErocsi ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI U BHECEHUE KOPPEKTUBOB B YUEOHYIO IESITEIBHOCTD.

dopMa MPOMEKYTOUYHON AaTTECTAllMU YCTAHABIUBACTCS C YYETOM HWHIMBHIYalbHBIX
nCUX0(PH3MUECKUX OCOOCHHOCTEH 00yUYarOIIUXCsl HHBAJIUIOB U JIMI C OTPAHUYCHHBIMH BO3MOJXK-
HOCTSIMH 3710pOBbsi (YCTHO, TMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B popMe TeCTH-
POBaHUSA U T.I1.).

[Tpu nmpoBeneHNH TPOMEKYTOUYHON aTTECTAllMU 0OydJaroOIeMyCs TPEJOCTABISIETCS Bpe-
Ms Ha TIOJTOTOBKY K OTBETY, YBEIMUEHHOE He OoJiee YeM B TP pasa, YCTAHOBIEHHOTO JUIS MO/~
TOTOBKH K OTBETY 00YYalOIMMCs, HE UMEIOIIUM OTPaHUYEHUI B COCTOSIHUN 37J0POBBSI.

ABTop(bI)-cocTaBureau: Maraues A.M.
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