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Pazpen 1. OBIIASI XAPAKTEPUCTHKA MOJAYJISI «CnennaisHble pasiesibl HAy9HO-
¢byHaaMeHTAILHBIX 0CHOB NPOdeccHonaILHOl AeATeTLHOCTHY

1.1. AHHOTAIHSA COXEPIKAHHS MOIYJISA

Mogyne «Cneunansaeie pasmensl Hay4qHO-(yHIaMEHTATBHBIX OCHOB HPO(eCCHOHATLHOM
NEATENPHOCTHY OTHOCHTCS K 00s3aTeNbHON yacTH 06pa3oBaTebHOM NporpaMMbl B HAIlpaBlIeH Ha
NpHOOpETeHHE  3HAHMH, HEOOXOOMMEBIX  JUIsl  H3Y4eHHS  JUCLMIUIAH, CBS3aHHBIX  C
NpodecCHOHATBHOM  MOATOTOBKOM 10  HampaBleHHIO «TeXHONOrHYecKHe MAalmMHBl M
obopynosanuey. Ilens o6ydenns — chopmupoBath Heo6X0UMBIE (yHIAMEHTAIBHEIE 3HAHUS IS
H3YYEHHUS CTICIUATIBHBIX AMCIIUILINH.

Mozyns «Crnennansuele pasgensl HaydHO-(yHIAMEHTATBHBIX OCHOB HPOGEeCCHOHATEHOM
ACATENBHOCTH» COCTOMT M3 TpeX MJHUCHMIUIMH — «XuMus», «Teopds BEPOATHOCTH H
MaTeMaTH4ecKasl CTaTUCTHKa», « CHelManbHele pasaeisl QH3HKN».

Jucuunimna «Teopus BepoSTHOCTH ¥ MaTeMaTHYeckas CTATHCTHKAY MO3BOJSET MIOHAMATE
BEPOATHOCTHYIO IPUPOIY (DH3HKO-XHMHUYECKHX IPOLECCOB M MPHMEHATh CTATHCTHUECKHE METOIBI
uX onucaHus. QOPMEpPYET CNOCOOHOCTH BBIIBHIaTh THIOTE3bl M NPEIAraTh MyTH HX NPOBEPKH,
AienaTh BBIBOIBI HA OCHOBE SKCIEPHMEHTAILHBIX JAaHHBIX, NPEJCTABICHHBIX B BHIE TpaduKOB,
TaOJIUI WK JHArpaMM.

Aucuunnuna «Crnennansrele pasnens! GH3HKE» GOPMEPYET y 06YYaIOMKXCs CIOCOGHOCTH
KOMIUIEKCHO H TPaMOTHO aHaIM3HWPOBaTh (DH3UYECKHE IPOIECCHI; HCIOIb30BaTh COBPEMEHHEIE
TEPMHHEI U [IOHATHS B 0OJIACTH €CTECTBEHHBIX HAYK

Mucuunnvna «XuMmusa» HaieleHa Ha obecredeHHe (YHIAMEHTAIBHOH IIOATOTOBKH
OakanaBpOB IO TEOPETHYECKHM BONpPOCAM XHMHHM Ha OCHOBE YCBOGHHS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH NPOTEKAHHA XMMHYECKHX IPOLECCOB, SKCIEPHMEHTANLHBIX METONOB HAYKH,
HEOOXOIMMBIX [y peIeHHs NPOQECCHOHANBHEIX 3a4ad, a TaKXKe CO3JaHus 6ashl s
TOCIEAYIOMEro U3y4eHHs APYTMX NUCHMILUIHH, KaK XHMHYECKOTO TaK H NpodeccHOHATHHOTO
IIMKJIOB B COOTBETCTBHH C IIpoduiieM 00ydeHHs.

1.2. CtpykTypa u 06bem Moay.is

O6bem AHCUHNIIHH ®opma HTOroBoji
Ne T e ——— MOayJisi B BCero NPOMEKYTOYHOMH aTTecTAMH
ik P Ay MOJYJ151 B 324€THBIX | o AMCUMIIHHAM MOIYJIS H B
€AHHHLUAX H Yyacax neJIoM no MoayJan
1. Xumus 3/108 3ayer
TeopHs BepOATHOCTH H
5 P P 2/72 3a4er
MaTeMaTHYeCKasl CTATHCTHKA
3. CrienpanbpHble pasaens! QU3HKH 2/72 3a4eT
7252
HUTOI'O o moxymro: He Mpe/lyCMOTPEHO

1.3. IlocienoBaTeTbHOCTH OCBOECHHS MOY.IS B 06pa3oBaTeIbHOI IIporpamMme

IIpepexBu3uTHI MOy I8 Monyne «Hayuno-pyHIaMeHTaIbHBIE OCHOBBI
IpoecCHOHATBHOM IeITETLHOCTH

ITocTpeKBH3UTBI H KOPPEKBH3HTHI Monynb « OcHOBEI HHKEHEPHBIX 3HAHHH» H MOJIYJIH,

MOIY s (hopMupyeMble yYaCTHHKaMK 00pa30BaTeIbHbIX
OTHOILIEHUH




1.4.Pacnpenenenne KOMNeTeHIHIT 10 JUCHUIIMHAM MOJYJIsA, ILIAHHPYeMbIe
pe3ybTaThl 00y4eHHs (MHAHKATOPHI) IO MOXYJII0

Wsyuenwe pmuCIMIUIMH MOZYIS IpeoycMarpuBaeT (hOPMHpPOBAHME  KOMIETEHIIMI
IIOCPENCTBOM IIOCIIENOBATENBHOIO OCBOGHHUS pE3yIbTaToB OOyYeHHs Ha OIpeeIEeHHOM YPOBHE
CJIO’KHOCTH COZIEPKaHMS.

Pesynprarsl 00ydeHHs 0 TUCHMILIHHE — 9TO KOHKPETHBIE 3HAHUS, YMEHHS, OIIBIT B JAPYTHE
pe3yNbTaThl (CoAepKaTelbHbIe KOMIIOHEHTHI KOMIIETEHIHIA), KOTOPHIX ILIaHMPYETCs NOCTHYL Ha
JTale M3yYeHHs JUCIMIUIMHBL MOIYJIS M KOTOpble MOJDKHBI OYyIyT IPOIEMOHCTPHPOBAHBI
O0y4JaroIMMHCS M OLEHEHBl TIPENoJaBaTeieM M0 MHIMKATOPaM/H3MEPSEMBIM KPHTEPHSM,
BKJIKOYEHHBIM B (DOPMYITHPOBKY pe3yJIbTaToB 00ydYeHHUsI.

Wupukatop — 3To mpu3HaK / CHrHajl/ MapKep, KOTOPHIH TOKa3bIBA€T, HA KAKOM YPOBHE
00y4aromuiics JOMKEH OCBOUTE Pe3y IbTaThl 00YYeHHS ¥ HX IPEIbABICHHE J0DKHO MOATBEPIUTE
(haKT 0CBOEHHS PEMETHOTO CONEPIKAHUA TAHHOMN JUCIMIIMHEL

Wugukaropsl y4HTBIBAIOTCS TNpPH BHIOOPE M COCTaBIEHHH 3aJ@HWii  KOHTPOJIBHO-

OLIEHOYHBIX MEPONIPUATHH (OLIEHOYHBIX CPEACTB) TEKYIIEH B IPOMEKYTOUHOM aTTeCTalluH.

Ilepeyens
Koa u HanmeHoBanne ILnanupyembie pe3yJbTaThl 00y4eHHs
JHCUMILIHH
KOMIIeTeHIHH (MHAUKATOPBI)
MOy
1 2 3

OIIK-1. Cnocoben nanusa:

(opmyMpoBaTh U pemaTh | ¢  DIEKTPOHHOE CTPOEHHE aTOMOB H MOJEKYI,

3a/1a4M, OTHOCSIIHECS K OCHOBBl TEOPHH XHUMHYECKOH CBS3H B

nipodecCHOHAIBHOM COEIMHEHHAX pa3sHBIX THUIIOB;

ACATCIIBHOCTH, NPUMCHSAS | @  (OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKaHUS

(GynnameHTanbHbIE 3HAHHS XHMHYECKHX IIPOLECCOB H XapaKTEPHCTHKH

OCHOBHBIX PaBHOBECHOTO COCTOSIHHS, METO/IbI

3aKOHOMEpHOCTE#H ONMCAaHUs XWUMHYECKMX paBHOBECHH B

Pa3BUTHS IPHPOIBI, pacTBOpax 3JEKTPOIUTOB

YyeJI0BeKa U 00IecTsa Vvenus:

e BrmonHATh OCHOBHEIE XUMHYECKHe
orepanum, OIpeNeNaTh
TepMOJUHAMHYECKHe XapaKTepUCTHKH
XUMHYECKMX peaklMii W paBHOBECHBIE
XuMmusg

KOHIIEHTpPALHH BEIIECTB
Hmemw onvim/enadems:
e DKCIepUMEHTATHBIMH METOIAMH
onpezeneHus: GUIRKO-XUMHUECKUX
CBOMCTB HEOPraHMUYECKUX COETHHEHHI

OIIK- 3. Cnocoben
IIPOBOJUTE HCCIIEIOBAHUSA
¥ M3BICKaHHS IS
PEIIEHHUS IIPUKIATHBIX
HH)XEHEPHBIX 33134
,OTHOCSIIMXCS K
npodeccuoHaIbHON
NeATeIbHOCTH, BKIIOYAst
IpOBEIEHHE H3MEPEHHUIA,

3nanusa:
® KHUHETHUKY (QH3UKO-XMMHYECKHX IIPOLIECCOB

® IIpUpOIY XHMHYECKHX peaxIuii,
HCITI0JIB3YEMBIX B METAJTyprHYecKHuX
MPOU3BOJICTBAX

Ymenus:

® BBRINONHATH TEPMOXMMHMYECKHE pacydeThl,
pacydeThl XUMHYECKOIO pa.BHOBeCI‘IH,




IUIAHUPOBAHHE H
TIOCTaHOBKY
9KCIIEPHMEHTOB,
HUHTEPIIPETAIHIO
NOJYYEHHBIX PE3Y/IbTATOB

PaBHOBECHS B PaCTBOpax
Huemo onvim/enademsn:

® MeTOJaMH H3MEPEHHS TEILUIOBBIX 3¢ (HeKkToB
XMMHYECKHUX PeaKluii, DapIHaIbHbIX
MOJIBHBIX BEJIMYHUH, PABHOBECHBIX
XapaKTEPUCTHK

YK-1. Cnocoben
OCYIIECTBISTH NOUCK,
KPUTHYECKHH aHaIHU3 U

uanus:

® KOMIIJICKCHOE IIPEIACTaBJICHHE O IIPHPOJIE
MECTaJIITYprHUYCCKHX CHCTEM

CHHTE3 HHpOpMaLuH, Vuenus:
NPHMEHATE CHCTEMHBIU NpPOCIEOUTE  B3aUMOCBS3H  MEXKIY
TOTRARIL L Predlic s COCTaBOM " CBOMCTBaMH
TIOCTaBJIEHHBIX 33124
METALTy PrUYeCKHX CHCTEM
OIIK-2. Cnocoben | 3uanus:
(hopmMaTH30BHIBATH H | e OCHOBEI TEOPHH BEPOSITHOCTH %}
pears 3a7aud, MaTeMaTH4eCKOH CTaTHCTHKH,
Teopus OTHOCSIIHECS K He0OXOIMMBIE IS PEIICHUS NMPAKTHYECKHX
BEPOATHOCTH H " .
P npodeccHOHaTBHO! S
MareMaTHYecKast Vmenus:
JOESATEIBHOCTH, HCIOJB3YS
CTaTHCTHKA ’ TIPUMEHSATH METOII MATEMaTHYECKOTO
METObI MOJETUPOBAHUS H
aHaaM3a i MOJIEIHPOBAHKS, TEOPETHYECKOTO
MaTeMaTH4eCKOro aHalM3a |y yxcepUMEHTATBHOTO HCCIEI0BAHHS TS
pEIIeHHs] NPaKTHYECKHX 3a]1ay4.
OIIK-1. Crnocoben | 3name:
¢>opMyJ1p1po]3aTb M pemarthb L (I)yH,E[aMCHTa.}'IBHBIC (bnamlecme OIIBITHI, HX
3a]1a4d, OTHOCSIIMECH K POJIn B pASBHTHE. HEyER,
IpoeCCHOHATBHOM ® HAHAUCHWE ¥ MPHHIUIE  JeHCTBHS
BaKHEHIIMX (pu3ndecKux mpubopoB.
NEeSTEeNEHOCTH, IPHMEHSIS
Vamemn:
HIaMEHTATbLHBIC 3HAHHS
bynn e paboratk ¢ npubopamu u 00OpyIOBaHHEM
REHOBHSE COBPEMEHHOM (PHU3HYECKOH J1abopaTopuu;
3a8KOHOMEPHOCTEH ® HCIIOJB30BATh pazMyHbIe METOIAKH
pa3BUTHA IIPHPOJIBL, dusmgeckux  m3MepeHWH M 00paboTKM
YyeJIOBEeKa | oﬁmeCTBa SKCTICPUMCHTAIBHBIX JaHHBIX, B TOM YHCIE C
[PUMEHEHHEM KOMITBIOTEPHOH TEXHHKH H
MH()OPMALMOHHBIX TEXHOJIOTHH IIPH PELIEHHH
CrennaibHbIe 3ajay;

paznens! pu3uku

Hmemb oneim/enademsn.

® HaBBIKAMH HCIIOJIE30BaHHSA METOJIOB
(bH3HYECKOTOo MOJIETHPOBAHHSA B
HH)KEHEPHOM IIPaKTHKE;

® IpHUMEHEHHs OCHOBHEIX METONOB (H3HKO-
MAaTEMAaTHYeCKOr0 aHajH3a Ui pelIeHUs
€CTEeCTBEHHOHAYYHBIX 3a]1a4;

OIIK 3. Crocoben
HpOBO,ELHTb HCCIIEI0BaAHUA
H H3BICKaHHUSA TUIS
pelneHus TIPUKIATHBIX
HHXEHEPHBIX 3a1a4

OTHOCAIIHXCA K

3uame:

® METOIOB TEOPETHYECKUX H
OKCIIEPUMEHTANBHEIX ~ HCCIEIOBAaHHH B
¢buznke.

Yumems:

¢ [IOHUMAaThb, H3J1aratb H KPHTHYCCKH




npodeccHoHabHO#M aHAIM3UpoBaTh 0a30BYI0 O00LIEDH3UYECKYIO
NeSTEIbHOCTH,  BKJIIOYas HH(OpMAIHIO;

NpOBEJieHHe  H3MEpEHHi, Hmemw onvim/enadems:

[IAHApOBAHHE | ® (H3MYECKEMH M MaTeMAaTHYCCKAMH
[OCTAHOBKY MeTonamMu 00paboTKH U aHaIH3a
3KCIIEPHMEHTOB, uHpopMaiK B 001acTh o0mmel Guanku.
MHTEPIPETAIHIO

IIOJTyYEHHBIX Pe3yIbTaTOB

1.5.®opma obyueHus

Peanmzarust Momyns npenycMoTpeHa Ui 00y4alomuxcst 10 09HO-3a04HOH dopme.

PA3JIEJI 2. TPOTPAMMBI MO YJIA
CrienmanbHble pa3ielibl Hay4HO-()yHIaMEeHTaTbHBIX OCHOB NIPO(eCcCHOHAIBHON

JE€ATCIIBHOCTH

2.1. PABOYAS ITPOI'PAMMA JTUCIIUIIJIMHBI

Xumus

Pabouas nporpamMMa JHCHHIUIMHEI COCTaBJI€HA aBTOPaMH.

YueHasi cTeneHb IMoapazaenenue
Nem/m | @ammima Uma OruecTBo > | JI0JKHOCTH P
yueHoe 3BaHHe
1 CTapIIuii enapTaMeHT

ITpoxopoea Oxcana P femap

IpernoaaBaTe | €CTECTBEHHOHAYYH
BukroporHa

b oro obpa3oBaHus

2.1.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIN3AIIMH JUCITUILJIMHBI

Xumus

2.1.1.1. TexHosoruu o0y4eHusl, HCIO/Ib3y€eMble NPH H3y4YeHHH JHCUHILTHHBI MOXYJIS

CwmemanHoe oﬁyqe}me C UCIIOJIL30BAHHEM JJICKTPOHHOI'O 06y‘{€HHH.

2.1.1.2. Ilnanupyembie pe3yabTaThl 00y4eHHs (HHANKATOPHI) MO AHCHHILUIHHE

Koa u HauMeHOBaHHE
KOMIIETEHIIHH

IlnannpyeMblie pe3yabTaThl 00ydeHns (HHIHKATOPHI)

OIIK-1. Cnocoben
dbopMyIHpOBaTE W PpelaTh
3aJavd, OTHOCAIMECH K
npodecCHOHaAIBHON

JIEATENLHOCTH, IpUMEHSS
byHIaMeHTaIbHBIE — 3HAHHS

3uanus:

BJICKT]JOHHOB CTpOEHHE aTOMOB M MOJIEKYJI, OCHOBEI TEOPHH
XHMHYECKOH CBSA3H B COETUHEHHAX Pa3HBIX THIIOB,

OcHoBHEIE 3aKOHOMEPHOCTH NpOTEeKaHus  XWUMHYCCKHX
TIIPOLECCOB M XapakKTEPHCTHKH PaBHOBCCHOI'0 COCTOSHHUA,
METOABI ONHCaHHUA XHUMHYCCKHX paBHOBECI/Ii"I B pacTBOpax




OCHOBHBEIX 3aKOHOMEPHOCTEH
Pa3BHTHS NPHPOJIBI, YEIOBEKA
U o0IecTBa

ANIEKTPOTUTOB

Vauenua:

e BrIMoNHATE OCHOBHBIE XMMHYECKHE ONEpAaIiH, ONpeNessTh
TEPMOJIHHAMHYECKHE XapaKTEPUCTUKH XUMHYECKUX PeaKIiuii
¥ paBHOBECHBIE KOHIIEHTPAI[H BEIIECTR

Hmemb oneim/enadems:

OKCIIEPUMEHTAIBHBIMA ~ METOAAMH  OnpeaeneHus  u3mko-

XHMHYECKHX CBOHCTB HEOPraHUYECKHX COEIMHEHHUHI
[ ]

OIIK-3.CniocobeH npoBOAHTE
HCCTIEIOBAaHHS H H3BICKAHMS
IUIS PEUIeHHsl TPHKJIATHBIX

HHXCHEPHBIX 3aaad
,OTHOCSIIHUXCH K
mpodeccCHOHATIBHOIH
IESITETBHOCTH, BKIIXOYAs
IIPOBE/ICHHE H3MEPEHHIH,
IUIAHHPOBaHHE U IOCTAHOBKY
IKCIIEPUMEHTOB,

HHTEPIPETALUIO TIOTYYeHHBIX
pe3yJIbTaToB

Suanua:
® KHHETHKY (QH3HKO-XHMHYECKHX IMPOLECCOB

® MPHPOLY  XHMHYECKHX  peaKiMii, HCIOJB3YEMBIX B
METAJLTy PrH4eCKHX MPOH3BOACTBAX

Vmenus:

® BEBINOJHATH TEPMOXHMHYECKHE pacyersl, pacyeTsl

XUMHYECKOTO paBHOBECHS, pABHOBECHS B pacTBOpax
Huems onweim/énadems:

® METOJaMH M3MEepeHHs TeIUIOBBIX J3(Q(EKTOB XUMHYECKHX
peaKkimi, TapUHaJbHBIX MOJIBHBIX BEIMYHH, pPaBHOBECHBIX
XapaKTepHCTHK

VYK-1.Cnocoben

OCYLIECTBIIATE TIOKCK,
KPUTHYECKHH  aHalM3 H
CHHTE3 uHpopMaruu,
TIPUMEHSATh CHCTEMHBIH
HOIXO0M IUIs pelIeHus

IMOCTAaBJICHHBIX 3a1a4

3nanua:

® KOMIUIEKCHOE MpeJCTaBlIeHHe O MPUPOJIE METALTYPrHYeCKuX
CHCTEM

Ymenus:
IPOCTIEIUTh B3aHMOCBSI3H MEXAYy COCTAaBOM M CBOMCTBaMH

METaLITypPru4ecKHX CHCTEM

2.1.1.3. Conep:xaHue JUCHUILINHBI

Kon
pa3aenos
H TEM

Pazpgen, tema
JHCIHILTHHBI

Copep:xanue

P1

Xumus H
nepHoIHYecKast
CHCTEMa JIEMEHTOB

OCHOBHEIE XHMHYECKHE TTOHATHs. Marepus H BEIIECTBO.
ATOM, MOIIEKyJla, XUMHYECKHH 3/1eMeHT. BaneHTHOCTE H
CTETICHb  OKHCIEHHs  JJIEMEHTA. AToMHas H
MOJIeKyJIgspHas Macchbl. KoauyecTBO BelecTBa — MOJb.
OcHOBHEIE MTOJIOYKEHHS %} (bOpMyTHpPOBKH
(byHIaMEHTATBHBIX XHMHYECKUX TEOpHH M 3aKOHOB:
aTOMHO-MOJIEKYJIApHAs TEOpHs, 3aKOH COXpaHEeHHs
MacCkl M DHEPrHH, II€PHOJWYECKHH 3aKOH, TEOpHs
XHMHYECKOTO  CTPOEHHMs  BEIIECTBA. OcHOBHBIE
MOJIOXKEHHSA U (OPMYJTHMPOBKH ra30BBIX 3aKOHOB XHMHH!
MPOCTEIX OOBEMHBIX OTHOLIEHHH, ABOrajapo, YpaBHEHHE
Memngeneepa-Knaneiipona. OCHOBHBIE TIOJIOXKEHHS H
GOpPMYJIHPOBKH CTEXHOMETPHYECKHX 3aKOHOB XHMHH:
IMOCTOSHCTBA  COCTABOB,  9SKBHMBAJIEHTOB,  KPaTHBIX
oTHOIIeHH#. [loHSATHE  XMMMYECKOTO0  3KBHBAJIECHTA
3JIeMEHTa B coelnHeHHs. MomsipHas Macca SKBHBAllCHTa




W MOJSPHBIH  OKBHBaJIEHTHbIH  00bem.  OOimee
npencraBieHue 00 aroMe. OJIEMEHTApHBIE YacCTHIIBI
aTomMa, aTOMHOE SOpO, M30TONBL, H300apel, H30TOIEL
IToBenenue snexTpoHa B atoMme. KBaHTOBBIH Xapakrtep
U3MEHEHHUH 3Heprud. J[BoficTBEHHAs IPHPOJA INEKTPOHA.
YpaBHeHue Jlyn e Bpoiins. [MpuHIMI
HeonpeneneHHocT [eiizenOepra. IloHATHE O BOJIHOBOH
¢ynkuun. YpaBaewue Illpenunrepa. I'naBHoe H
opOuTaJIbHOE KBAHTOBBIE 4Hcla. MarHUTHOEe KBaHTOBOE
yucno. CnuH 3JeKTpoHa M CIIMHOBOE KBaHTOBOE YHCIIO.
Cxema CTpOeHHs D3JIEKTPOHHOH 00070YKM aTtomMa IIo
YeTblpeM KBaHTOBBIM uuciaM. Ilpunmun Ilayim wu
cnenctBus u3 Hero. OmucaHHWe JIEKTPOHHOH 000I0YKH

aTroma 3NIEKTPOHHBIMH bopmynamu H
anekTpoHorpadpuueckuM MetonoM. Ilpasmino ['yupa.
CrnuHoBas TEOpHUs BaJIEHTHOCTH. 3anosHeHue

NEKTPOHAMH  SHEPreTHYEeCKUX  COCTOSHHMM  aroMa
COTJIaCHO TIPHHIUIY MHHMMyMa dHepruu. IIpasumna
Kneukorckoro. Ilopsmok 3anofHEHHs JIEKTPOHAMH
SHEpPreTHUECKHX YPOBHEH M moxypoBHeil. MneanbHas u
peanbHas cxe- Mbl OOmas 3JeKTpoHHas (opMmyna
aTOMOB, S-, p-, d-, - 3neMeHTBl. DNeKTPOHHas CTPYKTYpa
aTOMOB M IEPHOAMYECKAs CHCTEMA 3JIEMEHTOB. 3aKOH
Mosmu. Ilepuommueckuit 3akon J[{. W. Menneneesa.
CoBpemennass  QopmynupoBka  3akoHa.  IIpuumna
NEPHOAWYHOCTH HM3MEHEHMS CBOMCTB 3JIEMEHTOB H HX
coemunenuit. CTpyKTypa NEPHOAMYECKOH CHCTEMEI
JJIEMEHTOB. [Tepuonsi, TPYIIIHL, HOJTPYIIIEL.
[lepuogudeckoe HW3MEHEHHE CBOHCTB  XMMHYECKHX
JJIEMEHTOB. PagWychl aTOMOB M MOHOB. ODHEPIHs
WOHM3AIMH.  ODHEPrusi  CpOJACTBA K  3JIEKTPOHY.
DJIeKTPOOTPHIATEIFHOCTE.  KHCIOTHO-OCHOBHEIE — H
OKHCJIMTEJIHLHO-BOCCTAHOBUTEIbHBIE CBOHCTBA BELIECTB.

P2

Kunc10THO-0CHOBHBIE H
OKHCJIHTEILHO-
BOCCTAHOBHUTE/IbHBIE
CBOHCTBA BellleCTB

W3meHeHHe KHCIOTHO-OCHOBHBIX M OKHMCIMTEJIBHO-
BOCCTAHOBHTEIHHBIX CBOMCTB BELIECTB B 3aBHCHMOCTH OT
CTETIEHH OKHCIICHHS 3JIEMEHTA, OT IOJOXKEHHs B TaOIHIE
J. . Meneneesa.

P3

XuMH4YecKas CBA3hL

Xwumuueckas cBA3b. Y CI0BUS ee 00pa3oBaHus, IPUpPOIa U
napaMeTpsl CBS3H. DHepreTHYeCcKHe KpHBBIE
B3aUMOJEHCTBYIOMUX aTOMOB BojJopoja. KosaneHTHas
XuMHYecKas cBA3b. OIHORNIEKTPOHHBIH MEXaHH3M €€
obpazoBanus. [londarme KOBaJEHTHOCTH 3JIEMEHTOB.
KpatHocTh cBs3u. JIOHOpPHO-aKLENTOPHBIA MEXaHH3M
oOpa3zoBaHusi KOBaJeHTHOH cBA3M. HacelmaeMocTe H
HaNpaBJIeHHOCTh  KOBaleHTHOH  cBssu.  CTpykTypa
MOJIEKYJ, G-, M-, O-CBSI3M, SP-, SP°-, S -TMOpHIH3aIHs
3JIEKTPOHHBIX obnmakoB " IIPOCTpaHCTBEHHAs
koHpurypauus Monekyin. IlonspHas W HemossipHas
KOBaJIeHTHasE CBS3b. JIUIOJNBHEIM MOMEHT CBS3H H
MoJleKynel. ['eomerpuueckas CTPYKTypa  MOJCKYIL
OnucaHue XMMHYECKOH CBSA3M METOJOM MOIIEKYJSAPHBIX
opburaneii. Cxembl obpazosanms H2, H, He™ no




Merony MO. DnepreTHdeckHe cxeMbl 0OOpazoBaHUs
Mosekysl N2 u O2 no MeToay MOJEKYJIApHBIX opOuTanen
(MO). Honnas cBs3p u ee cpoiictBa. [lonsTHe
3JeKTPOBAIEHTHOCTH.  Meramiuyeckas  CBsi3b, €€
ocobeHHOCTH. BojopoaHas cBf3b M ee BIMSHHME Ha
(GusMyeckne W  XHMHYECKHe CBOMCTBA  MOJEKYIL
MexMOoIeKyIsIpHOE B3aUMOICHCTBHE.

P4

JHepreTuka
XHMH4eCKHX NPOIECCOB

OCHOBHBIE IOHSTHS XMMHYECKOH TepMOJWHAMHKH.
BHyTpennss sHeprus M SHTaNbIHs cucTeMBl IlepBblii
3aKOH TepMOAMHAMHUKH. Tennossle s dexTs
XUMHUYECKHX peaxiuii. Tennora (oHTANBIIHA)
00pazoBaHusi XUMHYECKUX COeMHEeHHH. 3akoH JlaBya3be-
Jlannaca. OCHOBHOM 3aKOH TEPMOXMMHUH — 3aKOH ['ecca
ClelcTBUS M3 Hero. OJHrponusa. Hampasnenue
XUMHUYECKHX MpPOIECCOB B HM30JHPOBAHHBIX CHUCTEMax.
Bropoit 3akoH TepMoauHaMukd. Oueprus I'ub6ca.
Hanpaenenue W mnpenen camMONpPOM3BOJIBHOTO TEYECHHS
XUMHYECKHX PEaKIIH.

PS5

CkopocTh peakuuii u
MeTObI ee
peryJiHpoBaHHsA

CKOpOCTE TOMOTEHHBIX peakiuii. 3aBHCHMOCTh CKOPOCTH
OT KOHIEHTpAlWH pEarupyloluX BeIIecTB. 3aKOH
neiictBus  Macc. KoHcTaHTa CKOpPOCTH — pEaKIIHH.
3aBUCHUMOCTh CKOPOCTH peakIMH OT TeMIepaTyphl H
NpUpOIBl  pearupyiomux BemecTB. IlpaBuno Banrt-
F'odda. ITonsTue 06 sHepruM akTHBAlMU. Y paBHEHHE
Appennyca. CKOpPOCTb TeTEpPOTeHHBIX XHMHYECKHX
peakuuii. Ux ocobGenHoctu. [loHsTHE O KaTaiuze H
KaTajM3aropax.

P6

Xumuueckoe H gasoBoe
paBHOBecHe.
KoaebareanHbie
peaKknuH

OfpatuMble W HeoOpaTHMBble peaklIHH. XHMHYECKOE
paBHOBecHe. KoHcranta paBHOBecus.  CMeleHue
paBHOBecus, npuHnun Jle- I[larense. @a3oBoe
paBHOBecHe, OCHOBHBIE NOHATHS. OIHOKOMIIOHEHTHBIE
CHCTEMBI, JWarpaMMa COCTOSHHS BOIbI, (a3oBbIe
nepexonsl. KonebarenpHble peaknuy (IEpHOIHYECKHE
peaxuuu). KonebaHus  KOHLEHTpalMii  HEKOTOPBIX
IIPOMEKYTOYHBIX COEIUHEHHH M, COOTBETCTBEHHO,
CKOpPOCTEH peaxiii.

P7

PacTBopsl

PactBopel.  CmocoObl  BBIpaK€HHsS ~ KOHIEHTpAIlHH
pactBopoB (%, MomspHas, HOpMaibHas, THTP).
PactBopumocTs.  CBoiicTBa HCTHHHBIX ~ PacTBOPOB.
3axous! Payns u Bant-['odda. PacTBOphI 31€KTPOIHTOB.
Teopus anextponutiueckoit mucconuanuu. CHIBHEIE H
crnabele  anmexkTponuThl.  CremeHp  AMCCOLMALIMH.
Koncranra TUCCOLIMAIINH. ManopacTBoprMEIe
snekTpomuThl. [Ipomssenenue pactBopumoctd (IIP).
HonooOmerHEIe peakuud. IIpaBuna HanmucaHWs HOHHBIX
ypaBHEeHHI peakiui. KHCIOTE, OCHOBaHHS M COJIH C
MO3MIIMH TEOPHH 3JIEKTPOJIMTHYECKOH IHCCOIMAIMH.
DnekrtponuTHueckas aumccomuanus Boxel.  HMomnoe
NpOM3BEieHHE  BOABL ~ BOJOpOAHBIM  TOKa3aTels.
I'uaponus coeit (Bce cirydan).

P8

BHCKTPOXHMHHBCKHG
CHCTEMBI

Bo3HUKHOBEHHE IBOHHOTO SNIEKTPHYCCKOI'O CJIOA Ha
IpaHHIEC METAJJI—BOdd, METAJLII—pacTBOP. BJ'IGKTPOILHBIC




noternuansl. CTaHIapTHBIN BOZOPOIHBIHN 21eKTpo. Psin
CTaHIAPTHBIX IEKTPOIHBIX NOTCHIIHANIOB. Y paBHEHHE
Heprcra. OKHCITHTEIPHO-BOCCTAHOBHTEIILHEIE PEAKIIHH.
Meron nomypeakumii.

Teopust ranbBaHMYECKHX DJIEMEHTOB. MenHO-IIHHKOBKII
anemeHT [anwmana- SAxobu. DJIC ramsBaHHYECKOro
3JIeMeHTa. SIBIeHHs TONSpH3allid W JENOJISpHU3allHH.
KonnentpauuoHHbIi raJbBaHUYECKHH 3JIEMEHT.
CymHocts anektpormus3a. KartongHele W aHOIHBIE
IpoLIeCCHl IIPH  3JE€KTPOJIH3e  BOAHBIX  PacTBOPOB
IEKTPOIMTOB.  JJEKTPOJIM3  PACIUIABOB.  3aKOHBI
Qapanes. Beixox mno TOKY. Koppo3us meTtamios.
Knaccudukaiuss KopposHoHHBIX mnpoiueccoB. CyIIHOCT
XHMHYECKOH M JJIEKTPOXMMHYECKOH  KODPO3HH.
@aKTopsl, OIPEAEISIONINE CKOPOCTh KOPPO3uH. MeTo s
3al0UTHl  METAUIOB  OT  KOPpPO3HH.  XHMHYECKHE
HUCTOYHHUKH 3JIeKTpuyeckoi sHepruu (XM33). Ipuniun
JNEHCTBHS  CBHHIIOBOTO KHCJIOTHOTO  aKKyMYyJATOpa.
[IppHIMn nefcTBHS LIENIOYHOTO JKeJIe3HO-HHUKEIEBOro
aKKyMyJIsTOpa. [Tpunun JefcTBUA KeJe3Ho-
MapraHieBOro0 rajJlbBaHHYECKOro alieMeHTa (DJIeMeHT
Jlexnanme). TonuBHble 31eMeHTHL. [IpuHIMN nefcTBUS
KHCJIOPOIHO- BOJOPOJHOTO TOIIMBHOIO JIEMEHTA.

2.1.1.4. S3bIk peaju3auMy NporpaMmsbl
IIporpaMMa QMCIUILIMHEI peaau3yeTcs Ha rocyAapcTBeHHOM si3bike Poccuiickoit @enepanun.

2.1.2.YYEBHO-METOJIUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
TUCIUTLIAHGI

Xumus
JJIeKTPOHHBIE pecypchl (H31aHHA)

1. Xumus. Metoauueckne yKkasaHHs K BBIIOJHEHHIO pacueTHBIX paboT Hioxuuit Tarum: HTU
() VYVp@V, 2018. — 25c. Peructpanuonssii yuerHbii Homep 15-02/18089-17.
http://elib.ntiustu.ru/105#target-1888

2. Xumus. Metoauueckue yka3aHUsl K BBIIOJHEHHIO jdabopatopHbix pabotr Huxuui Tarmm:
HTU (d) Yp®V, 2018. — 49 c. Peructpanmonnsni yuerHsri HOomep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

IleuaTHbIe H3MaHHHA

1. I'maaxa H.JI. O6mas xumus: yueOHuK a1a GakxanaspoB. M.: HOpaiit, 2012. 898 c. — 191
3K3.

2. I'muaxa H.JI. 3apauym m ynpaxkHeHHs 1o oOme#d xuMuu: yd.nmoc.juis By3oB M.: KHopyc,
2012. 240 c. — 187 aks.

3. XVMUA: meronmueckue yKazaHUs M KOHTPOJIbHBIE 3agaHus s cryaentoB / C.JI.
Bamenko, E.A. Hukonenko, M.II. Konecaukosa, H.M. TurtoB. Exarepundypr: ®I'AOY
BIIO YP®YV, 2010. 49 c. (mecto xpanenust — JIEHO).

IIpodeccnonanbHbie 0a3bl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHLIE H IOHCKOBBIE
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CHCTEMBI

1.9BC «YHuBepcurerckas 6utiuorexa ornainy (http:/biblioclub.ru)
2.9bC «Jlans» (https://e.lanbook.com/ ).
3.9b «2nexrponnas 6udmrorexa HTHy (http:/elib.ntiustu.ru).

Marepuaas! ans aun ¢ OB3

Becy xomrenr OBC mpencraBneH B Buae (aitnoB cneumansHOro (Qopmara s
BOCIIPOM3BEJICHUs] CHHTE3aTOPOM PEUH, a TaK K€ B TECTOBOM BHJE, NPUTOIHOM JUISl MPOYTEHHUS C
HCII0JI30BAHHEM 3KPaHHOH JIyIIEl H HACTPOMKOH KOHTPACTHOCTH.

2.1.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Xumus

Cpenennsi 00 OCHAMEHHOCTH JHCUMILIMHBI CHEIHAJH3IHPOBAHHBLIM M JIA00OPATOPHBIM
obopyIoBaHHEM H MPOrPAMMHBIM 00ecnedeHHeM

No Bun 3anaTHii HaumenoBaune OcCHAaIIEHHOCTE CHEHATLHEBIX Ilepeuens
m\ CIEeLHAIBHBIX TIOMeEIIeHHH 1 MOMeIIeHHH JI71s IPOrpaMMHOTO
I IIOMEILEHHH U CaMOCTOSTENbHOM pabOTHI obecneyeHHs.
MIOMEIIEeHUH IS PexBH3HTHI
CaMOCTOSITEIEHO HOJTBEPIKAAIOLIETO
it paboTsl TOKYMEHTa
1 | Jlexuuu Yyebnas Meb6ens ayauTopHas ¢ Microsoft Windows,
ayquTOpHs Uil | KOJIMYEeCTBOM paboumX MecT B oucHsIH MaKeT
IIPOBEICHHUSA COOTBETCTBHH C KOJMYECTBOM Microsoft Office,
JIEKLIIMOHHBIX CTyZIEHTOB, pabodee MecTO Horosop Ne  43-
3aHATHN IIpernojaBaTels, J0CKa 12/1712-2019 oT
ayIMTOpPHASsL. 18.11.2019,
KoMIiekT nepeHocHOro
IIPOEKIIHOHHOT0 000pYI0BAHHUS:
HOYTOYK, IIPOEKTOp, 3KpaH Ha
IITaTHBE.
2 | JIaboparopHsble Vyebnas e [ITxad BBHITSDKHOM, 2 T He tpebyetcs
3aHATHSA ayuropus it | e MaruurtHas Memanka I19-6100,
TNIPOBEICHHSA 4 mT
nabopaTopHBIX | o JIAB-TB-01/19 ¢ KpEImKoii

3aHsaTH (331
unn 335 ayn).

BOJsfHAast OaHg-TepMOCTaT
+15°...100°C, tousn. +-0,1°C,
1911, nepememuBanue paboyeit
JKMIKOCTH, 0XJIaX a0l
KOHTYp, pabodee IpOCTpaHCTBO
295x370x150

o [IIxad cymmapHbIHA
nabopatopusiii CHOJI 35.35./3

® Bechl TexHUYECKUE
anextponusie Ohaus SPU 2001
(mpenen 3BemuBanus 2000 r,
nena nenexus 0,1 r)

e Konbonarpesarens JIAB-KH-
500-3, Ha 3 xonbs1 mo 500 Mma
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e XyMHUecKas 1mocyia

e MepHas nocyaa

¢ 24 tabypeTku

e Jlocka ¢ mOJCBETKOH, CTON U
CTYJ JUIsl IPEenoaBaTes

e TaOnuuer Menneneesa,
PacTBOPUMOCTH

Koncynpranuu Vyebnas Mebens ayauTopHas ¢
ayIUTOpHS [UIS | KOJMYECTBOM pabO4yHuX MecT B
IIPOBEICHHUS COOTBETCTBHH C KOJIMYECTBOM
< He tpebyetcs
KOHCYJbTallMii | CTYAEHTOB, pabouee MeCTO
Ipenojasares, 10cKa
ayIUTOpHAs.
Texymui Vyebuas Mebens aynuropHas ¢
KOHTPOJIb, ayJIMTOPHUS UIA | KOJTHYECTBOM pabOdMX MECT B
IPOMEXYTOYHAs | MPOBEACHHA COOTBETCTBHH C KOJTMYECTBOM
aTTecTaIus TEKyILEero CTyZEHTOB, pabouee MeCTO He tpebyercs
KOHTPOJISI X npernoaasaTes, J0cKa
NPOMEKYTOYHO | ayAHTOpHAs.
W arTrecTaluu
CamocrosrensHas | I[lomemenus ais | Mebens aynuTopHas ¢ .~
paboTa CTyIEHTOB | CAMOCTOSTEBHO | KOJIMYECTBOM PaboUYrMX MECT B p .
= cuctema Windows,
it paboThI COOTBETCTBHH C KOJIHYECTBOM ..
o0ydaroImuxcss | CTyZIeHTOB, paboyee MECTO GG e
I enonaBz;Tenﬂ JocKa ORI o,
ap et ’ Horosop Ne 43-
K)Z)MHB}]())TG: ‘Haﬂ TEXHHKa: L1220
F . 18.11.2019;
IIEPCOHAIBHbBIE KOMIIBIOTEPHI,
3 . Jorosop Ha
nepudepHiiHbIe yCTpOiicTBa,
IpeocTaBlIeHHE
NOJKITIOYEHHS K ceTd MHTepHerT,
IIOCTOSIHHOTO

JOCTYII B 3JIEKTPOHHYIO
HHGOPMAIIMOHHO-
obpazoBatensuyio cpeaxy HTU
(bunuana) Yp@Y, xoMmiexT

JOCTyIa K CETH
WuTepHer ot
30.12.2019 Ne

800037
JUIIEH3UOHHOTO IPOTPaMMHOTO
obecrieyeHHs.
2.2. PABOYAS ITPOTPAMMA JUCITATIJINHBI
Teopus eeposmHocmu U MamemMamuieckas cmamucmuka
Pabougas nporpaMma JHCIUIIHHE COCTABIEHA aBTOPAMM:
Vdenas cTeneHb IMoapazaenenue
Ne i/ @avumasa Uma OtyecTBo > | JI0JIZKHOCTh AR
yueHoe 3BaHHe
o enapTaMeHT
Hemun Cepreit KaHa. Gu3.-Mart. AsnEp
JIOLIEHT €CTECTBEHHOHAYYH
EBrenbeBuy HayK, JOIEHT
oro obpa3oBaHus
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2.2.1. COJEPXXAHUE U OCOBEHHOCTHU PEAJIM3AIIUU TUCHUAIIJINHBI

Teopwz BEPOANMHOCMU U MAmMeMamuiecKda cmamucmuxka

2.2.1.1. Texnonoruu 00y4eHHsl, HCMOJIb3yeMble MPH H3Y4YeHHH THCIHILTHHLI MOy JIsl

CMmemmanHoe o6yquHe C HCIIOJIE30BAHHUEM 3JIEKTPOHHOIO OﬁyquHﬂ.

2.2.1.2. IlnanupyemMeie pe3yabTaThl 00yYeHHs: (HHAHKATOPHI) N0 JHCIMILIHHE

Kox 1 HauMeHOBaHUE
KOMIIETEHIIHH

Ilnanupyemele pe3yabTarhl 00y4eHHs (MHAHKATOPHI)

OIIK-2. Cnocoben
(opManH30BEIBaTE M peIlaTh
3a7a4qM, OTHOCSIIHMeCs K
npodeccHoOHATbHOM
NeATeNbHOCTH,  HCIONB3ys
METOIBl MOIEIHPOBAaHUA H
MaTeMaTH4ecKOoro aHaau3a

3nanus:

® OCHOBH TEOPHH BEPOSTHOCTH W  MaTeMaTHYeCKOH
CTATHCTHKH, HEOOXOIMMEBIE IS PpEINeHHS MPaKTHUYECKUX
3a1aY;

YVmenusa:

® IPHMEHSTh METONbl  MAaTEeMaTHYECKOTO  aHajgW3a H

MOZIEIIUPOBAHHA, TEOPETHYECKOI0 H OKCIECPUMEHTAIBHOI'O
HCCICHOBaHMUA IJI PCIICHHA NPaKTHYCCKHX 3a7ad.

2.2.1.3. Conep:xaHue JUCHHIITHHBI

Kon
pa3aesioB
H TEM

Pa3znen, Tema
JHMCIHIITHHbI

Conep:xanne

P1 Cryyaiinbie cOOBITHS.

Knaccubukanus coObITHH, onepanuud Hajx COOBITHAMH.
[TonHas rpymma COOBITHIA.

P2 DIIEMEHTBI
KOMOHMHATOPHKH

CO‘-IGT&HHH, pasMENICHHs, IIEPECTAaHOBKH. TeopeMa 0
NEPEMHOXKCHHH IIIAHCOB.

3 COOBITHH.

Kiaccuyeckoe ¥ IreOMETpHYECKOe  OIpele/eHHA
BEPOSTHOCTH. Cratucrryeckoe OIpeicIiCHHE
BEPOATHOCTH. OJIEMEHTapHBIE CBOHCTBA BEPOATHOCTH.
Ompenenenne  ycloBHOH — BeposiTHOCTH.  TeopeMma

BeposTHOCTh Ciy4aiiHBIX | yMHOXKEHHsI BeposTHOcTeil. HezaBHCHMOCTH COOBITHIA.

[lomaprass He3aBUCHMOCTb M  HE3aBHCHMOCTh B
COBOKyHnHOCTH. @OpMyIbl NOTHOH BEPOATHOCTH H
beiieca. Cxema He3aBHCHMBIX HCHBITaHHH H (opMmyna
Bepuynmi. HawmBeposTHelimmee 4YHCIO HaCTYNJIEHHS
COOBITHIA.

P4
BEITHYHHEL

JlMcKpeTHEIE CiydaifHbIe

O61mmee ompeneneHne CiydaiHOH BenWuuHBL DYHKIHS
pacIpeneneHus U ee CBOWCTBa. JIMCKpeTHBIE ClydaiHBIE
BeIMYMHBI W WX  pacnpezneneHus.  Hekoropele
CTaHJapTHHIE 3aKOHBI pacrpejeleHus. MaTeMaTHuecKoe
OXKHJIaHHE W JUCIEpCHs IS JUCKPETHBIX CIIydalHBIX
BeJIMYMH. MareMarnyeckue OXHUIAHWUSA AT THIHYHBIX
IMCKPETHBIX pacrpeneneHu.

P5 Henpeprisubie

CIIy YaiiHble BEJIMYUHBL.

HenpepwiBHble pacnpeneneHus. CBoHCTBA IUIOTHOCTH
pacIpenencHusl. Tunuysbe HeTIpephIBHEIE
pacripenenieHus. MaremaTudeckoe — OXHMIOaHWE  IUIS
HEMPEPHIBHBIX CIy4alHBIX BelW4MH. MareMmaTHdeckue
OXKHIaHHUS IUIsT THIIHYHBIX HETPepPBIBHBIX
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pacnpenenenuit. Jlucmepcuss HENMPEPHIBHOM CITy4aiHOH
BennunHbl.  CBodictBa  gucmepcun.  Kosapuanus,
ko3 duuuent xoppemsumu. CpoiicTBa ko3 dunMeHTa
KOppEJISLIHH.

HepaBenctBo UYeOpimera. 3axoH OOJNBIIMX — YHCEIL.
Teopembl YeOwpnnera, Mapkosa, bepnymuim. Teopems

P6 [IpenenbHEBIE TEOPEMEL. ITyaccona, nokanbHas TeopeMa Myaspa-Jlamaca,

HHTerpaneHas teopema Myaepa-Jlannaca. LlenTpanbHas
IIpeaeNbHas TEOpEMA.

Bribopounsiit meton. IlepBuuHas o0paboTka OaHHBIX.
I'pynnupoBka naHubiX. I'paduyeckoe npencraBieHHe
JaHHBIX. OMIHpHYecKas (QYHKIHS pacnpeaeIeHHs.

OnucatenbHas
I'padugeckoe u300pakeHne CTaTHCTHYECKOTO
craTHcTHKA. OIleHKH
P7 AR pacmpeneneHus.  TodeyHble  OLEHKH  I1apaMETPOB
pacnpenencHus: HECMEIMIEHHOCTh, COCTOSTEIbHOCTh H
pacnpeneeHHus. ”
3¢ pexTHBHOCTE OlLEHOK. JlOBEpHTENbHBIH HHTEpPBA.
IlocTpoenne  nOBepHTENBHOTO  HMHTEpBaia VISt
MaTeMaTH4YeCKOr0 OXKHIaHHUS U JHCIEPCHH.
P8 [Tporepka ITpoBepka cratucTuyeckux runote3. Kputepuii cornacus
cratucThueckux runores. | Ilupcona.
KoppensnuoHHbIi
P9 anamms. Perpeccuonnsnii | KoppensuuonHsli ananu3. PerpecCHOHHBIN aHaIH3.
agajius.

2.2.1.4. SI3bIK peajM3alHH NPOrPaMMbI

IIporpaMMa QUCHUIIIMHBI peaTu3yeTcs Ha rocyapcTBeHHOM s3bike Poccuiickoit @enepanu.

2.2.2.YUYEBHO-METOJAMYECKOE M HH®OPMAIIMOHHOE OBECIHEYEHME
TACIIATIINHEI

Teopuﬂ BEPOANTHOCMU U MAmMeMAMuUiecKas cmamucmuxa

JJIeKTPOHHBbIE pecypchl (M3IaHHA)

1.

Hemun C.E., llemuna E.JI. Teopus BepostHoctu. Y.l. Cnydaitusie coObrtus. Humkauii
Tarun: HTHU(}) YpdV, 2017, -240c. AIIEKTPOHHBIN pecypc
http:/elar.urfu.ru/handle/10995/48459
Hemun C.E., Jlemuna E.JI. Teopus BepostHOcTH. Y.2. Ciyvaiinple BelW4yMHBL HyokHMH
Tarun: HTU(d) YpdV, 2017.-286¢. ANIEKTPOHHBIN pecypc
http://elar.urfu.ru/handle/10995/48460

. Hemun C.E., Jlemuna E.JI. Teopus BepostHOcTH. U.3. CucTeMbl U QYHKLUMH CIIy4YaMHBIX

BeJIMUMH. ciayuadHele mnpoueccel. Hmxumit Tarmm: HTHU(d) Vpd®@V, 2017. -286c.
JIeKTPOHHBIHA pecypc http://elar.urfu.ru/handle/10995/54458

. Xamugyme, P. $I. Marematuka: 6GasoBemi kype : [l6+] / P. S Xamumynnus,

B. III. I'ymusia. — 5-e u3n., mepepab. u mom. — Mockea : YHuBepcuter Cuneprus, 2019. —
720 c¢. — (YuuBepcureTckas cepus). — Pexum poctyma: mo mnoamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=571501 (mara oOpamenus: 24.05.2021). —
bubnuorp. B kH. — ISBN 978-5-4257-0386-6. — TeKcT : 3JIeKTPOHHBIH.

. Menennosa HO. A. OcHOBEI BhICIIEH MaTeMaTHKH : Kypc JEKUHH : y4eOHO-METOAMYIECKOe

nocobue / FO. A . Menenosa ; MunucrepctBo oOpa3zoBaHus M Hayku Poccuiickoi
@enepaiuu, Ypanbckuil (penepansHelii yHHBEpCcHTET UMeHH nepBoro IlpesunenTta Poccuu
B.H. Ensuuna. — Exatepunbypr : Usnarensctso Ypansckoro yHusepcurera, 2017. — 88 c.
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Pexxum moctyna: cBobomusii - http://elar.urfu.ru/handle/10995/46969 — ISBN 978-5-7996-
2017-2. - TexcT : 3NeKTPOHHEIIA.

6. Xyxosckas, T. B. Beicimas MaTemaTnka B mpuMepax | 3a1a4ax : yyeOHoe mocobue : B
2 wyactax / T.B.Xykosckas, E.A.Monokanosa, A.H. Ypyco ; TambGoBckwuii

rOCy/lapCTBEHHBIH  TeXHHYECKHH  yHuBepcurer. — Tambo : TamOoBckuii
rocyaapcTBeHHBIH TexHuyeckuil yausepcurer (TT'TY), 2017. — 4. 1. - 130 c. : un. —
Pexcum Jocryna: mno MO IITHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=498922 (nara obpamenus: 24.05.2021).
— bubnuorp.: ¢. 127. — ISBN 978-5-8265-1710-9. — TekcT : 3IeKTPOHHBIIA.

7. Kyxosckas, T. B. Briciias maremaruka B mpumepax H 3ajadax: ydeOHOE 3JIEKTPOHHOE
u3ganue : B 2 gactax / T. B. Xykosckas, E. A. Monokanosa, A. U. Ypycos ; TamboBckwuii
roCyJapCTBEHHBIH TEXHUYECKHH yHHMBepcHTeT. — TamOoB : TamO0oBCcKMi rocy1apcTBEHHBIH
texauueckuii yausepcuret (ITTY), 2018. — Y. 2. — 161 c. : Tabmn., rpad. — Pexxum noctyna:
no mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=570339 (mara
obpamenus: 24.05.2021). — bubmumorp. B xku. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (4. 2). — TekcT : 31MeKTPOHHEIIA.

8. banmun, K. B. Teopuss BeposTHOCTEHi M MaTeMaTHyecKas CTAaTHCTHKa : y4deOHHK /
K. B. banaun, B. H. Banuteikos, A. B. Pykocyes. — 3-e u3z., ctep. — Mocksa : JamkoB u
K° 2020. - 472 c¢. : un. - Pexum pgocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (mata obpamenms: 24.05.2021). —
bubmuorp.: ¢. 433-434. — ISBN 978-5-394-03595-1. — TekcT : 3neKTpOHHBIH.

9. TyraubaeB, A. A. MaTeMaTHuYeCKUi aHaIW3: MIPOH3BOAHBIE U rpaduku GyHKIwi : [16+] /
A. A. Tyranbaes. — 3-e u3a., crepeorun. — Mocksa : ®JIMHTA, 2017. — 91 c¢. — Pexum
nocryna: mo noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=103836
(nara obpamenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — TekcT : 31€KTPOHHBIH.

IleyaTHble H3AHUA

1. Maremaruyeckas CTaTHCTHKa : yyeOHO-MeToz. mocobue s cTyl. Beex opm oOyd. Beex
Hanp. (cmel.) moAroToBkd / MuH-Bo oOpasoBanust u Hayku P®, dexn. roc. aBTOHOMHOE
obpa3, yapexa. Beiciero npod. obpazosanus "Yp®Y um. nepsoro IIpesnunenrta Poccun b.
H. Enemuna”, Huxserar. texHon. uH-T (¢) ; aBT.-coct. C. E. lemun, E. JI. Jlemuna. -
Huxuuit Tarun : HTHU(d) YpdYV, 2016. - 284 c. - Tepm, cnosapse: 205- 209. - bubnuorp.: c.
210 (16 na3sB.). -IIpunoxenus: c. 211-284. — 37 sk3.

2. Ilucemenneni, Jimutpuii TpodumoBuu . KoHcnekT jexnui 1o BbICHIEH MaTeMaTHKE :
[mommsit kype] / JI. T. TTucsMenHsIi. - 12-e u31. - Mocksa : AMPUC-TIPECC, 2014. - 608
c. : uIL - (Beicinee o6pa3oBanue). - [Tpunoxenus: c. 599-603. — 20 3k3.

3. Oemun C.E., Jlemuna E.JI. Teopust BepositHoctd. Y.1. Ciygaiinbsle coObrtua. Huxauit
Tarun: HTU(d) YT TY-VIIU, 2010.-162¢. — 62 3K3.

4. Jlemun C.E., Jlemuna E.JI. Teopus BepostHocTH. Y.2. Cnyualinele BenwuuHBl. HukHuii
Tarun: HTU(d) YpDV, 2010.-252¢. — 59 3k3.

HpOd)BCCHOHaJII:Hble 0a3bl JaHHBIX, HH(l)OpMﬂIIHOHHO-Cl'lpaBO'-lHl:le H IIOHCKOBBIC
CHCTEMBI

1.9BC «YHuBepcuterckas budbnuorexa onnaiiny» (http://biblioclub.ru)
2.9BC «Jlanb» (https://e.lanbook.com/ ).
3.9b «DOnexktponnas 6ubaunorexa HTW» (http://elib.ntiustu.ru).

Marepuaus! nas g ¢ OB3
Becr koutentr DBC mpencrasned B Buie ¢GaitnoB crnenmambHoro Qopmara  Uis
BOCIIPOM3BEICHHS CHHTE3aTOPOM PEYH, @ TaK )K€ B TECTOBOM BHJE, IIPUIOAHOM I IIPOYTEHHS C
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HCIIOJIBb30BAHUEM 3KPAaHHOM JIYIIBI M HACTPOHKON KOHTPAaCTHOCTH.

2.2.3.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITINHbI
Teopus 6eposmHocmu u MamemMamuieckas Cmamucmura

Crenennst 00 OCHAMEHHOCTH JHCUMILVIMHBI CHENHAJH3HPOBAHHBIM H J1a00paTOPHBIM
000py10BaHHEM H NPOrPaMMHBIM ofecnedeHHeM

Ne Bun zanaruii HaumenoBanue | OcHallleHHOCTH CHEHATBHBIX [lepeuens
m\ CIELHANBHBIX | MIOMELIEHHH U IIOMEIIeHHH ISt IIPOTrpaMMHOTO
11 MIOMEINEHUN U CaMOCTOSITENBHOM paboThI obecrieyeHus.
TIOMEINeHUH J11s PexBHU3HTHI
CaMOCTOATEIEHO MOITBEPIKIAIOLIETO
# paboThI JIOKYMEHTa
1 | Jlexuun Vuebnas Mebens ay AMTOpHAas ¢ | Microsoft Windows,
ayIUTOpHS [UI1 | KOJHYECTBOM paboyux MeCT B | O(UCHBIH maKeT
MPOBEIEHUS COOTBETCTBHH C KoJuH4ecTBOM | Microsoft Office,
JIEKIIMOHHBIX cTyzmeHToB, pabouee Mecro | JloroBop Ne 43-12/1712-
3aHATHH IpenoaBaTens, nocka | 2019 ot 18.11.2019.
ayIUTOpHAsL.
Kommnekr IEPEHOCHOTO
IIPOEKIIMOHHOTO
o0opyoBaHHS: HOYTOYK,
IIPOEKTOp, 3KpaH Ha INTaTUBE.
2 | IlpakTuyeckue YyebHnas Mebens ayIuTOpHas ¢ | Microsoft Windows,
3aHATHA ayJIMTOPHS Ul | KOJIHYECTBOM pabouyHMX MecT B | OHCHBIH MakeT
MPOBEICHUSA COOTBETCTBHH ¢ KojmyecTBOM | Microsoft Office,
NPaKTHYeCKHX | cTyAeHToB, pabodee Mecto | JloroBop Ne 43-12/1712-
3aHATHR IIpEToiaBaTens, nocka | 2019 ot 18.11.2019.
ayaIuTOpHAas. MathCad 14, Cyert-
KommnelotepHas texauka: | paxrypa Ne Tr066970 ot
nepcoHanbHBle  KoMmmbioTepsl, | 12.12.2008, 3A0
nepudepuiinpie  ycrpoiicta, | "Codr1llaitn Tpeina",
JIOCTYII B 3JEKTPOHHYIO | OeccpodHo.
HHGOPMaIHOHHO- MathCad 15, Cyer-
obpasopatensuyo cpexy HTHU | daxtypa Ne Tr066970 ot
(pummana) Yp®VY, xommmekt | 12.12.2008, 3A0
JIUIEH3HOHHOTO "CodrJlaitn Tpein",
nporpaMmHoro obecrieuenus. | 6eccpodso.
3 | KoHcyabraumu VYuebnas Mebens ayIuTOpHas c
ayJUTOpHs Ui | KOIMYecTBOM pabouyMX MECT B
IIPOBEJCHHUS COOTBETCTBHH C KOJIHMYECTBOM
KOHCYJIbTalldif | cTyZeHToB, pabodee Mecro | — CHcTeMa
IpenoIaBaTes, JOCKa | BUICOKOH(DepeHIHH
ayIUTOpHAsL. Apache Openmeetings
Komnerorepnas texHuka: | CBoboaHO
IEepCOHAIBHEIE  KOMITBIOTEpHL, | pacnpocTpansemoe I10 ¢
nepudepuiiHble  yCTPOMCTBA, | OTKPHITHIM KOJOM
JOCTYII B 3JIEKTPOHHYIO
uH(OpPMaIIMOHHO-
obpazoBarensHy cpeay HTU
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(punuana) YpdV, xommiext

JUIIEH3HOHHOTO
IIPOrpaMMHOT0 0OecTIeueHHUSI.
4 | Texymmuii VuebHas Meb6ens ayJIuTOpHas C
KOHTPOJIb, ayJMTOPHSA JUI1 | KOJIMYECTBOM pabouyuMx MecT B
IIPOMEXYTOUHAs | IPOBEIEHHS COOTBETCTBHH C KOJIHYECTBOM
aTTecTalus TEeKYyIIero CTyzleHTOB, paboyee Mmecto | OnepauuoHHas cucTeMa
KOHTPOJISI X IIpernoiaBares, nocka | Windows, opuCHBIH
IIPOMEXKYTOYHO | ayaUTOpHAs. naker Microsoft Office
U aTTecTanuu Komnsrorepnas texnuka: | Jlorosop Ne 43-12/1712-
NepcoHaNbHble  KommbroTepel, | 2019 ot  18.11.2019.
nepudepuitaple  ycTpoiictsa, | CucreMa
JOCTYI B 3JIEKTPOHHYIO | yIpaBieHHs Y4eOHBIM
uHbOpMaIHOHHO- KOHTEHTOM H 00y4eHHeM

obpasoBarenshyro cpeny HTU
(punuana) Yp®@VY, koMmiuekt
JIUIEH3HOHHOTO
NPOrpaMMHOT0 o0eceyeHHUS.

LCMS Moodle

5 | CamocTosTenpHas
paboTa CTyIEHTOB

[lomemenus nns
CaMOCTOSITETIBHO
it paboTHI
oOyyaromuxcs

Mebens ayJIUTOpHas c
KOJIMYEeCTBOM paboumxX MecT B
COOTBETCTBHH C KOJIMYECTBOM
CTYHEHTOB, palo4yee MeECTO
IpernoiaBaTens, JI0CKa
ayITOpHAsL.

KommneiotepHas TEXHHUKA:
IEPCOHANBHBIE KOMIIBIOTEPBI,
nepudepHitHble  YCTPOHCTBA,
MOIKITIOYECHHUS K CeTH
HnTepner, IOCTYy B
3JIEKTPOHHYIO
HH(POPMAITHOHHO-
obpazoBarensHyto cpexy HTU
(punmuana) YVp®Y, xoMmIuiexT
JHUIIEH3UOHHOTO
IIPOrpaMMHOT0 00ecnedeHus.

Microsoft Windows,
oucHEBIH makeT
Microsoft Office,
Horosop Ne 43-12/1712-
2019 ot 18.11.20109.
MathCad 14, Cuer-
daxtypa Ne Tr066970 ot
12.12.2008, 3A0
"Co¢rJlaiin Tpein",
Heccpouno.

MathCad 15, Cuet-
daxtypa Ne Tr066970 ot
12.12.2008, 3A0
"CodtJlaiin Tpefin",
beccpoyHo.

Hororop Ha
IPEAOCTABIICHUE
MIOCTOSTHHOT'O JIOCTYMa K
cetu MiHTEpHET OT
30.12.2019 Ne 800037

2.3. PABOYASA ITPOTPAMMA JTUCHHUIIJIMHBI

Cneyuanvrule pazoenvt Qusuxu

Pabouas IIporpaMmMa JUCHHUIIIMHEBI COCTAaBJICHA aBTOPaMH:

Y4enas creneHb Iloapasaenenue
Ne i/ ®damuausa Umsa OTdyecTBo > | JlojkHOCTH P
y4eHOe 3BaHHe
1 cTapmuii ernapTaMeHT

XoneipeB AnekcaHzp P APIED

npernojaBare | €CTECTBEHHOHAy4YH
AHaToaseBHY

b oro oOpa3oBaHus
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2.3.1. COAEP) KAHUE U OCOBEHHOCTH PEAJIM3AIIUUA JTUCITUAILIAHBI
CreyuanvHuvie pazoenvt huzuxu

2.3.1.1. Texnonorun o0y4eHHsl, HCNOJIb3yeMble IPH H3YYeHHH THCIHNIHHBI MOXYIS
CmemanHOe 00ydeHHE C HCIIOJIL30BAHHEM 3JIEKTPOHHOTO 00y YeHH .

2.3.1.2. Ilnanupyembie pe3yIbTAThI 00ydeHns (HHIAMKATOPHI) M0 AHCIHILTHHE

Kon u HamMeHoBaHHE
KOMIIETCHUHH

IInannpyembie pe3y ibTarhl 00y4eHHs (HHAUKATOPHI)

OIIK-1.Criocoben
dbopMynHpoBaTh W pemaTh
3ajayd, OTHOCAIOHECS K
npohecCHOHATBHOM
JeSTebHOCTH, IPUMEHSIA
(GyHIaMeHTaIbHblE  3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEMH
Pa3BUTHS IPHPOIBI, YeJIOBEKa
u obmecTBa

Suamn:

e (dyHnameHTanbHBle (GHM3UYECKHE OIBITBI, HX pOIb B
Pa3BUTHH HAYKH;

® Ha3HAuYeHHE M  I[PUHLHUILI
¢bu3rgeckux npudbOpoB.

Ymeme:

e paborats ¢ npubopamu ¥ 00OpyIOBaHHEM COBpPEMEHHOMH
¢uzgeckoii maboparopuu;

¢ HCIIONB30BaTh Pa3/IMyYHble METOMUKH (PU3HUECKUX M3MEPEHHH
1 00paboTKH SKCIEpPHMEHTABHBIX JaHHBIX, B TOM HHCIE C
IIPUMEHEHHEM KOMITBIOTEPHON TEXHUKH U MH(OPMAIIMOHHBIX
TEXHOJIOTHH IIPH pelIeH ! 3a/1ay;

Hmemb onvim/enadems.

¢ HAaBbIKAMH  HCIIOJB30BaHMS  METO/OB
MOJIEIIHPOBAHHS B HHXXEHEPHOH NpaKTHKeE;

¢ IIPUMEHEHHS OCHOBHBIX METOIOB (PU3HKO-MaTeMaTHYeCKOro
aHajgm3a Julsl pellleHHs eCTECTBEHHOHAY YHbIX 3a/1ay;

IOelicTBHS  Ba)XKHEHIIHX

(bu3HYECKOro

OIIK-3.CnocobeH poBOIUTh
HCCTIEOBAHUS M M3BICKAHUS
JUI DEINEHHs NPUKIAIHBIX

HH)KEHEPHBIX 3a1ay
OTHOCSIIIIXCS K
npogeccHOHAILHON
NEATeTbHOCTH, BKITIOYast
IPOBE/ICHHE HU3MEpEeHHH,
IJIAaHAPOBAaHHE U ITOCTAHOBKY
5KCIEPUMEHTOB,

HHTEPNPETAIMIO 0Ty YSeHHBIX

pe3yJIbTaToB

3uame:
® METOJIOB TEOPETHYECKHX H
HcCle0BaHui B U3HKe.
Ymemn.:
® [IOHMMAaTh, M3JIaraTh H KPUTHYECKH aHATH3HPOBaTh 0a30BYIO
obueduzuecKyo HHGOpMAIHIO;
Hmemv onwim/énademn:
e (hH3MYECKUMH B MaTeMaTHYECKHMH MeToIaMHu 00paboTKu 1

aHamu3a HHGopMaIK B obnacTi obuien Gu3uku.

IKCIIEPHMEHTAJIBHBIX

2.3.1.3. Cogep:xaHue THCIUILTHHbI

Koa
Pa3nen, Tema
pasnena, Conepixanne
AHCHMIITTHHBI
TeMbI
IIpencraBnenue o npupoje ceera. CBeToBas BOJIHA.
P1 BonnoBas ontuka KorepeHTHOCTE M MOHOXPOMATHYHOCTH CBETOBBIX
BOJIH. ITpocTpaHcTBEHHAs %4 BpeMeHHasl
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KOrepeHTHOCTh. (Croco0bl MOMy4YeHHs] KOT€pPEHTHBIX
HCTOYHHKOB cBeTa. Pacuer wuHTepdepeHIIHOHHOH
KapTHHBI OT JBYX KOTEPEHTHBIX HCTOYHHKOB.
OnTHueckas AMWHA IIyTH H ONTHYECKAas pa3sHOCTh
xona BomH. HMHTepdepeHIuss B TOHKHX IUIEHKaXx.
ITonoce! paBHO# ToNmMHE! (KIMH, Konblia HeloToHA)
W TOoIOCH paBHOro HakinoHa. llpakTtudeckoe
IpAMeHeHHe HHTeppepeHlH: CBeTa: IMPOCBETICHHE
OIITHKH, KOHTPOIIL 00paboTKH MMOBEPXHOCTEH, TOYHOE
H3MEpEHHE JUIMH 0Tpe3KkoB. MHTepdepoMeTpsl.
ITpunnun I'tofirenca-®penens. Metoa 308 @penerns.
[Ipsmonuneiinoe pacmpocTpaHeHne cBeTa.
Judpakuuss @DpeHens Ha KpPYIJIOM OTBEPCTHH H
Jucke. 30HHAs IJIACTHHKA.

Hudpaknus @paynrodepa Ha oaHOH Imenu, Ha
i pakuuOoHHOR pELIETKE. JudpakuuoHHble
cnekTpel.  Jlubpakius Ha  IPOCTPAHCTBEHHOH
pemerke. @opmyna Bparra-Byneda. HccnenoBanue
CTPYKTYpBI KpucTaioB. [ToHsrue o ronorpaduu.
EcrecTBeHHBIH ¥ TOJSPH30BaHHBIA CBeT. Bumsl
MOJISIPU30BAaHHOTO CBETA (JIMHEHHO-NONIIPHU30BaHHBIMH,
NOJSIPH30BAaHHBIA 1O KpPYry H 1O  3JUIHICY).
[lonsipuzanmss cBeTa IpPH  OTPAXKEHHH. 3aKOH
Bprocrepa. Anamu3 mOISpH30BAaHHOTO CBETa. 3aKOH
Mamoca. [IBoitnoe mydenpenominenue. [lonspouns! u

NOJISIpU3allHOHHEIE IIPU3MEL. UckyccTBeHHas
ONnTHYECKas aQHU3OTPOIIHSL. Wnrepdepenums
TIOJISIPU30BaHHOTO cBeTa. [Tpumenenne

HOJIIPU30BaHHOTO CBETA.
Onrtuuecku onHopomHas cpeda. Jlucmepcus cBeTa.
Ob6nactu HOpManbHOM W aHOMAJIbHOM JMCIIEPCHH.
DOnekTpoHHas Teopus AWcHepcuH cBeTa. M3myueHue
Bagsunoga-YepeHnkoga.

P2

KBanToBas ontuka

PaBHOBeCHOCTB TEIJIOBOTO H3ITy4eHHS].
DHepreTHyecKas CBETHMOCTE. CnexTpanbHas
IUIOTHOCTH YHEPreTHYeCKoH CBeTUMOCTH. AGCOMOTHO
gepHoe Tteno. 3akoH Kupxroda. Pacnpenenenue
SHEPTUH B CHEKTpe abCOMIOTHO YEPHOTO TeNa. 3aKOHBI
Credana-bonbimana u Buna.

KeanrtoBas runoresa usnyuyenus. @opmyna Ilnanka.
3akonsl  Credana-BonbiiMana  Kak  CIEICTBHE
dopmyinel [Tnanka. OnTiyeckas THPOMETpPUS.
@oroanekTpuyeckuii 3ddexr. OCHOBHBIE 3aKOHBI
BHelnHero potoaddexra. PoTonsl. Macca H HMIYIbC
dboTtona. Ypasuenue DifHimnreliHa 11a GoTodddexra.
MHoro(hoTOHHEIH ¢doroabdexr. BuyTpennwuii
dboroaddexr.

PaccesHue (OTOHOB Ha D3IEKTpOHAX BEIIECTBA.
Teopus >ddexkra KomnrTona. JlaBneHue cmera, ero
KBaHTOBOE M BOJHOBOE 00BsICHEHHE. JlHaneKTHIecKoe
€ZIMHCTBO KOPITY CKYJISIpHO-BOJIHOBBIX CBOMCTB
9JIEKTPOMArHUTHOTO H3TyUeHHS.
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P3

OJeMeHTHl KRAaHTOBO#H
MEXaHHKH H aTOMHOM
bu3nku

Omertel  Pesepdopia 1o paccesHHIO — (-4acCTHII
BemiecTBOM. [lnanerapras Mopaenp aroMa H - ee
KPHTHKA C IIO3MLUHH  KJacCHYecKoH  (DH3HKH.
IToctynater Bopa. BopoBckas Teopuss aroma
Bozopoza. JIuHeHyaThli CHeKTp aromMa BOAOpPOIA.
[Torennuansl MoHM3aUWK W BO30YXAeHHS. Teopus
bopa nma Bomopononono6ueix cucreM. Onwir @panka
u I'epra. JIMCKPETHOCTH JHEPreTHYECKHX YPOBHEH B
aToMe. 3aTpyIHeHus TeopuH bopa.
Kopmycky1sipHO-BOTHOBO# Iyann3M CBOWCTB YaCTHI(
BemecTea. Bonuel ge bpoitng. Oneitel J[3BHCCOHA H
Jbxepmepa. CsoiictBa Boma je bBpoiins ®  Hx
BEPOSITHOCTHBII CMBICIIL. CooTHomenue
HEOIlpeIeIeHHOCTEH KaK IpOSIBJIEHHE
KOPIYyCKYJIIPHO-BOJTHOBOTO ~ JyalM3Ma  CBOMCTB
Marepud. BomHoBas (QyHKUHMS, ee CTAaTHCTHYECKMIA
CMBICII, CBOMcTBA W  HOpPMHpOBKa. [IpuHIHD
IPUYUHHOCTH B KBAaHTOBOM Mexanuke. CTaloHapHbIE
COCTOSIHHS. VYpaBHeHHE [lIpenunrepa s
CTallHOHAPHBIX COCTOSHUI.

Ceobonmnas wactunma. MukpoyacTHiia B OZHOMEPHOI
NPAMOYTOJIPHON IOTEHIMAIEHOH sSIME ¢ OECKOHEYHO
BBICOKHMH CTe€HKamMd. KBaHTOBaHME OSHEpPrHH WU
UMIyIbCa  YacTHIBl.  TyHHeNbHBIH  3(QeKT.
I'apmonugeckuit ocuumusTOp.
KBanTOBO-MexaHuyeckas  3amada  JUId  aToMma
BOZIOPOJA. DNEKTPOH B CHEPHYECKH CHMMETPHYHOM
nose. KBaHToBBIe umcna: riaBHOE, OpOHTAIbHOE H
MarHATHOE. DHEPreTHYECKHH CIIEKTP 3JIEKTPOHOB B
arome. KBaHTOBaHHE MeXaHHYECKOTO H MAarHHTHOTO
OpOMTAIBPHOTO MOMEHTOB 3JE€KTPOHA. HopMmasibHbIH
st dexT 3eemana.

Onerir  Iltepra u Tepnaxa. CouMH  3J1€KTpOHA.
CrnuHoBOE KBaHTOBOE HCIIO. ITpunnMn
HEPA3IHIHMOCTH TOXIECTBEHHBIX YacTHII.
®epmuonbl  u 6o3omel.  [lpunmmn  Ilaymm.
Pacripenenenne 31€eKTPOHOB B MHOIO3JEKTPOHHOM
atoMe 10 cocTosHHAM. Ilepuonmmdeckas cucTeMa
aneMenToB JI.M. Menneneena.

Topmo3snoe PEHTTEHOBCKOE H3ITyYeHHE.
KopotkoBonHosas rpaHuIa CILIOLITHOTO
PEHTT€HOBCKOI0  CHEKTpa.  XapaKTepHCTUYECKHM
PEHTIeHOBCKHH crekTp. 3akoH Mo3Ju.

CnoHTaHHOE M BBIHYKIEHHOE U3IydeHnue. MHBepcHas
3aCeIEHHOCTh JHEPreTUYECKUX YPOBHEH M CIIOCOOHI
ee  ocymectBieHus. [IpuHnmnuancHas — cxema
JIEACTBHS KBAaHTOBOTO reHepatopa. [a30BeIi H
pyOHHOBEIH  nasepbl. [IpuMeHeHHEe  ONTHYECKHX
KBaHTOBBIX I'€HEPaTOPOB.

P4

DneMeHTHl KBaHTOBOM
CTATUCTUKH H PU3HKH
TBEPJIOTO Tena

CpoiicTBa KpHCTAIMYECKUX Tel. THNEI CBsidell B
KpucTannax. MneansHple H peabHbIe KPHCTAJLTEL
CraTtuctHyeckuii  cmoco0  ONMCaHMs KOJUIEKTHBA

20




yactal,. @asoBoe MpOCTPaHCTBO. OleMeHTapHas
aueiika. [lnoTHOCTH  cocTosHHEE B (a3oBoM
IIPOCTPAHCTBE.

IToepxnocte @epmu. IloHsTHE O KBaHTOBBIX
craTucTUKax boze-DiHmTediHa W Depmu-/lupaxa.
Pacripenenenue  3MEKTPOHOB  IPOBOAMMOCTH B
MeTaule N0 O3HEprusM Ipu abCONMOTHOM HyJe
Temnepatyp. OHeprus ®epmu. BEIpoXIEHHBIH H
HEBBIDOXK/CHHBIH  JNIEKTPOHHBIA  ra3. Bimanwue
TEMIIEPATYpbl Ha  pACIpEle/ieHHE  3IEKTPOHOB.
Temmneparypa @epmu.

DHEepreTHYecKHe YpPOBHH  CBOOOIHBIX  aTOMOB.
O6obmiecTBeHHe  JIEKTPOHOB B KpHCTAILIE.
DHepreTHUYecKHe 30HBI B KpHcTawle. Pacnpenenenue
JJIEKTPOHOB II0 DHEPreTHUECKHM 30HaM. BaneHTHas
30Ha. 30Ha INPOBOAMMOCTH. 30HA 3alpelIeHHBIX
JHEPTrHUi. OHeprusg aKTHUBALIHH. Mertaisl,
JH3JIEKTPHKH, TIOYIPOBOIHUKH. D deKTHBHAS Macca
ANIEKTPOHA B KPUCTAILIE,

IMomynpoonuuku.  CoOcTBeHHAs  TPOBOIUMOCTH
IOJYNPOBOJHUKOB. KBasW4yacTHLIBI — 3JIEKTPOHEI
IPOBOAMMOCTH M JbIpKH. YpoBeHb DepmMu B
COOCTBEHHBIX NOJYNPOBOIHUKAX. [Tpumecnas
IPOBOJMMOCTh MOJYNPOBOJHUKOB. JIEKTPOHHBIM H
IOBIPOYHBI  MOJIYIIPOBOJHHKH. Temnepatypuas
3aBHCHMOCTH 3/IeKTPONIPOBOIHOCTH
IOy IIPOBOTHUKOB. Te€pPMUCTODEL.

KoHTakTHBIE sIBIE€HHS B MOJMYNMPOBOAHHMKAX. KOHTaKT
3JIEKTPOHHOIO M JABIPOYHOTO HOTYIPOBOJHHUKOB (p-n
IIEPEXOJ) M €ro BOJIbT-aMIlepHas XapaKTEepPHUCTHKA.
[omynpoBoaHHKOBEIE THOBI X TPAH3UCTOPEL.
DOTO3NEKTPHYECKHE SBICHHS B IOJIYIPOBOIHHKAX:
QOTONMPOBOAMMOCTE,  BHYTpeHHHH  (oTodddext,
tdoToaddekT B 3anuparouIeM cioe.

Ilonsitne o Qononax. Pacmpenenenue HOHOHOB IO
SHeprusiM. TernoeMKOCTs KpHCTa/Ula NMpPH HHU3KHX H
BBICOKMX TemnepaTypax. IloHATHE O KBaHTOBOIA
TEOPHH  TEIUIONPOBOAHOCTH  TBEPABIX Te€l H
3JIEKTPONPOBOIHOCTH METAIlJIOB.
XapaxrepuctHyeckas Temnepatypa J[lebas. 3axoHBI
Jebas. CpepxnpoBoauMocTb. MarHuTHblE CBOiCTBa
CBEPXIIPOBOIHHUKOB. BricokoTemneparypHas
CBEPXITPOBOAUMOCTb.

PS5

DneMeHTH PU3UKH
aTOMHOTO Apa U
9JIEMEHTapHBIX YaCTHI]

XapakTepucTHKa AaTOMHOTO sapa: 3apsj, Macca,
pa3Mmep, ILUIOTHOCTh. MaccoBoe U 3apsiioBO€ 4YHCIA.
CocraB sgpa. Hyxmonsl. M3oromer. M306apsl.
B3aumoneiictBue Hyks0HOB. [IoHATHE O CBOMCTBAX M
npupone sAAepHbBIX cHI JledeKkT Macchl H 3HEpPrHH
CBSI3H €.

PannoakTUBHOCTE. PanguoakTuBHEIE PAIBL.
Kunetndeckuif 3akoH paguoOaKTHBHOIO pacnaja.
ITocTosiHHAs paaMOaKTHBHOIO pacnana. AKTHBHOCTh
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paZMOaKTHBHOTO BEINECTBA. 3aKOHOMEPHOCTH H
NPOHCXOXKIEHHE anbda-, OeTa- U raMma - H3JTydYeHHS
aTOMHBIX s1€Ep.

SnepHBle peakuuH M 3aKOHBI COXpaHeHHS. Peakius
neneHus sapa. Llennas peakuus nenenus. [lonstue o
sanepHoil sHepreTHke. Peakumum CHHTE3a aTOMHBIX
anep. Ilpobnema ynpaBiaseMbIX  TEepPMOSIEPHBIX
peaxkuui.

Ob6mue CBOMCTBA 3JIEMEHTapHBIX YacTHIl.
Knaccudukaius sneMeHTapHBIX YacTHII, KX B3aHMHas
npeBpanaeMocTts. Jlentonsl. Anponsl. KBapku.

2.3.1.4. 531K peann3alMHi NPOrPaMMBbI

IIporpamMma THCIMIIIMHBI peaTu3yeTcs Ha TOCyAapcTBeHHOM s3bike Poccuiickoit Meneparnun.

2.3.2.YYEBHO-METO/JMYECKOE U HH®OPMAITHOHHOE OBECIIEYEHUE

JUCHUILIINHBI

Chneyuanvhele pazoenvt pusuxu

JJIeKTPOHHBIE pecypchl (H31aHKsA)

1.

Crapomybuesa, I'.Il. Kypc nekuumit mo (u3mke: MexaHuKa, MOJeKyIspHas (H3HKa,
TEPMOJMHAMHUKa. DjnekTpuuecTBo u MarHetusMm / I'.II. CrapomyGuesa, A.A. XameHko ;
QenepaibHOE TOCYIapcTBEHHOE OIOMKETHOE 00pa3oBaTeNbHOE YUPEXKICHHE BBICLIETO
npodeccuonansHoro  obpasoBaHus CTaBpPONONBCKHH  TOCYJapCTBEHHBIH — arpapHBIi
yHEBepcuTeT. — CraBponons : CTaBponoIbCKH rocy 1apCTBEHHBIH arpapHblil YHUBEPCHTET,
2017. - 169 c¢ : mun - Pexum goctyma: mo mommucke. - URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Huxepos, B.A. ®usmka: coBpemenHblii kypc / B.A. HuxepoB. — 4-e u3nx. — Mocksa :
Hamkoe u K° 2019. — 452 c. : un. — Pexum goctyma: mo moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

Hukepos, B. A. ®usuka mid By30B: MexaHMKa M MOJeKyspHas ¢usuka : [16+] /
B. A. HukepoB. — Mocksa : JlamkoB u K°, 2019. — 136 c. : w1 — PexuM mocTyma: mo
nognucke. —  URL:  https:/biblioclub.ru/index.php?page=book&id=116499 (mata
obpamenus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekcT : 31€KTPOHHBIIA.
Abnpaxmanosa, A.X. ®uszuka. ODnekTpuuecTBo: TeKCThl Jekuuit / A.X. AGapaxmaHosa ;
MunucTepcTBo 006pa3oBanus U Hayku PO, Kazanckuil HalMOHAIBHBIA MCCIEN0BATENBCKHIMA
TEXHOJIOTHYECKHH yHHBepcHTeT. — Kaszanp : Kazanckuili HayuHO-HMCCIeIOBaTEIbCKHMA
TEXHOJOru4YecKui yHuBepcuteT, 2018. — 120 c. : cxem., Tabn., un. — Pexum goctyna: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

®u3uka: npaktukyM. B 3 4. U. 1. Mexanuka. MonekysipHas Qu3HKa H TepMOIHHAMHKA
/aBT.-cocT. A.A. XonsipeB, K.M. Kopuucuk ; M-Bo obpasoBanus 1 Hayku PO ; ®TAOY
BIIO «Yp®YV um. Ileproro [Ipesunenta Poccuu B.H. Ensiiuna», HuxseTarun. TeXHoi. HH-
T (pun.). — Hiwxauit Tarun : HTU () Yp®Y, 2018. — 134 c. http:/elib.ntiustu.ru/97#target-
1649

Pusuka: npakTukyM. B 3 4. Y. 2. Dnexrpoaunamuka. Konebanus u Bonnsl /aBT.-coct. K.H.
Kopuucuk, A.A. XoasipeB ; M-Bo obpazoBarnus u Hayku PO ; ®IAOY BIIO «Yp®V um.
ITepBoro Ilpesunenta Poccuum B.H. Eneuunan, Hukaerarwn. TexHon. HH-T (QHIL). —
Huxnanii Tarun : HTU (¢) Yp®V, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
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7. ®uszuveckudi npaktukym: B 3 u. Y. 1. Mexauuka. MonekynspHas ¢H3uKa H
TepMOJUHaMHUKa /aBT.-cocT. A.A. Xoxsipes, K.M. KopHucuk; M-Bo 06pa3oBanus H HayKu
PO ; ®I'AOY BIIO «Yp®Y wum. Ilepsoro Ilpesunenta Poccum B.H. Ensununay,
Hmxuerarun. TexHon. uH-T (pun). — Humwkuuit Tarun : HTU (¢) Vp@Y, 2018. — 80 c.
http://elib.ntiustu.ru/97#target-1651

IleuaTHbie H3aaHUS

1. Tpodumona T. M. Kypc ¢uzuku : yueb. nocobue ms Bysos / T. U. Tpodumosra. - 14-¢ usn.,
crepeotHil. - M. : Akanemus, 2007. - 560 c. : . — 275 3x3.

Ilpodeccnonanbupie 6azhbl JaHHBIX, HH(YOPMAUHMOHHO-CIIPABOYHbIE H MOHCKOBLIE
CHCTEMBI

1. DnexTpoHHO-OHOMHOTEYHAs cHucTeMa «Jlauby https://e.lanbook.com
2. OnextpoHHO-OMONMOTeYHass  cHcTeMa  «YHUBepcuTeTcKas  bubamoreka — OmnmaitHy

http://biblioclub.ru/
. 9BC IPR books http://www.iprbookshop.ru

3
4. http://school-collection.edu.ru — enuHas KouieKUst LADPOBLIX 0OPA30BATENBHEIX PECYPCOB
5

. http:/fcior.edu.ru - @enmepansHbIi HEHTp HHPOPMALHMOHHO-0OPA30BATENBHBIX PECYPCOB
(®LINOP)

Ilepno,uwiecmie H3JaHUS

1. Bectnuk MockoBckoro  yHuBepcureta. Cepuss 3: @usuka. AcTpoHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Bectuuk Canxr-IlerepOyprckoro YHHUBEPCUTETA. ®usuka %4 XHMHS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
3. HuxeHepHO-(QU3HUECKHI Ky pHAT -

https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

Yenexu puznyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
Hayuno-nonyaspHslii Gpu3nko-MaTeMaTHuecKui xypHan « Ksant» - https://kvant.ras.ru

XKypnan Texuudeckoi Gpusnku - http://journals.ioffe.ru/journals/3
KypHan skcnepuMeHTaIbHOM U TeopeTHuecKol (u3uky - http://jetp.ac.ru/cgi-bin/r/index

YueOHas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870
Ouznyeckoe oOpazoBaHue B By3ax - http:/pinhe.lebedev.ru

R Aok

Marepnais! pasa jun ¢ OB3
Bece xontenr OBC mpencraBneH B Buae (aiinoB chenmansHOro Qopmara Juis
BOCIIPOM3BEICHUS CHHTE3aTOPOM DEYH, a TakK K€ B TECTOBOM BHJE, NPUIOJHOM JJIsi MPOYTEHHS C
HCIIOJIB30BAHUEM 3KPAHHOH JIYIIEl U HACTPOHKOH KOHTPACTHOCTH.

2.3.3.MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Crneyuanvroie pazoenvi ¢hpusuxu

CBegeHuss 00 OCHAIIEHHOCTH JHUCIHILIHHBI CIIeNHATH3HPOBAHHBIM H J'laﬁOpaToprlM
oﬁopy,uona}meM H NNporpaMMHBIM obecniedeHHEM
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KBaHTOBOH (pu3mKu

COOTBETCTBYIOLIEe TPeOOBAHUSIM
OpraHM3aluy y4eOHOro
Ipouecca B COOTBETCTBHH C

CaHMUTApPHBIMH IIpaBHJIAaMH H
HOpMaMH:

Habop JIEMOHCTPALOHHBIH
«Omnpenenenue NOCTOSIHHOM
ITnanka» — 1 mr.

VcraHoBka M H3ydYeHHSA
SBICHUS HHTepdepeHIH — 1
IIT.

VYcraHoBka Ui ONpeneNeHHs
pamuyca KpHBH3HBI JTHH3BI — |
IIIT.
VeranoBka — AnsS H3YYCHHS
SIBTICHUH TIOJISpU3alMK cBeTa — |
IIIT.

VcraHoBka s H3YYEHHA
SIBJICHHH 00yCIOBIEHHBIX
mudpaknueit — 1 wr.

VcranoBka s HM3ydeHHSA

JMCIIEPCHH cBeTa — 1 mmT.
VYcraHoBKa I MCCIENOBaHHUS
XapaKTEPUCTHK BaKyyMHOTO
¢doTosneMenTa — 1 mr.

HawmmenoBanune [lepeueHn
No CHEIHAIBHBIX OcHaIeHHOCTH CTIEIHATBHBIX IIPOTPaMMHOTO
o Bun 3andruit NOMEINEHHH U MOMEIIEHHUH M TIOMEIIEHHH 1S obecrieueHus.
I NOMEIIEHUH s CaMOCTOSITENFHON paboThI PexBH3HUTEI
CaMOCTOSATEIbHOM IOATBEPIKAAOIIETO
paboTsl JTIOKYMEHTa
1 Jlexuuun YueOnas Mebens ayIUTOpHAs ¢ | OnepaunuonHas cucrema
ay IHTOPHS IS | Konu4yecTBOM paboumx MecT B | Windows, oducHbIi
IIPOBEICHHUS COOTBETCTBHH ¢ KoamdecTBoM | makeT Microsoft Office
JIEKIIMOHHBIX cTyneHToB, pabouee  Mecto | JloroBop Ne 43-12/1712-
3aHATHH NpenoaaBaTens, nocka | 2019 or 18.11.2019.
ayMTOpHASI. Cucrema
Komnsrotepras TeXHHKa: | BUAeOKOHbepeHnui
KOMILTEKT (mepeHocHoro — ecid | Apache Openmeetings
aynutopuss He oOopynosana | Cucrema
CTallHOHAPHBIM yIpaBieHus yueOHbIM
obopynoBaHHEM) KOHTEHTOM H 00yueHneM
npoeknuonHoro obopynosanus: | LCMS Moodle
HOYTOYK/KOMIIBIOTEDP, NIPOEKTOP,
IIPOEKITMOHHBIH 9KpaH/IockKa.
2 | JlaboparopHble | YuebGHas Mebens ayJIuTOpHas ¢ | He tpebyercsa
3aHATHS ay AU TOPHS JUIS | KOTHYECTBOM pabo4yux MecT B
IIPOBEICHHSI COOTBETCTBHHM C KOJIMYECTBOM
1abopaToOpHBIX CTyJEHTOB, paboyee  MecTO
pabor Ne 308-309 | npenonasarers, ZocKa
Jlaboparopus ayIuTOopHasl.
OITHKH u | O6opynosanue,
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YcTaHOBKa sl OIpeleseHHs
JUIHHBl CBETOBOM BOJHBL IIpH
nomoum konen Hrerotoma — 1
1T,

YcranoBka «Onbir ®paHka H
I'epua» — 1 1mT.

YeraHoBka IS M3y4YeHHS
SIBJICHHS €CTECTBEHHOTO
BpaIlleHUs IIJIOCKOCTH
NOJIApH3alMY CBEeTa — 2 IIT.

YcTaHOBKa 1O IpagyHpOBKe
CIEKTPOCKOIa 1o

@paynrodepoBsiM JTHHEIM — |
IIIT.

@ortomerp otpaxenus PO-1 -1
IIT.
Caxapumerp
CVY-3 -2 mr.
MoHoxpoMaTop yHHBEpCaIbHBIN
Manorabaputaeiiit MYM — 1 .
Cnexrpockon ABYXTpyOHBIH — 1
IIIT.

Habop cnexTpaipHEIX TPyOOK €
HCTOYHHKOM IHTaHHUd — 1 mT.
Ycra"HoBka VTS HU3YYEeHHUS
¢orosddexra — 1 mT.

YHHBEPCAIbHBIA

MebGens ayauTopHas ¢
KOJIMYeCTBOM pabOdMX MeCT B
COOTBETCTBHH C KOTHYECTBOM
CTYJICHTOB, pabouee MecTo

Ipero/iaBarelis, J0CKa — Cucrema
Yuebnas ayIATOpHAs BHICOKOH(EPEHITHH
YRS ayAUTOPHS IS KommnsloTepHas TeXHHUKA: Apache Openmeetings
IIPOBEICHHUS KOMILIEKT (nepeHocHoro — ecii | CBoboxHO
KOHCYJIbTaIlui ayIuTOpHS He 000pyIOoBaHA pacmpoctpansemoe [10 ¢
CTallMOHAPHBIM OTKPBITBIM KOJIOM
o0opyaoBaHHEM)
MIPOEKIIHOHHOTO 000Dy IOBaHHUS:
HOYTOYK/KOMITBIOTED, TTPOEKTOD,
IPOEKITMOHHBIN YKpaH/IoCKa.
Texyumi Vyebnas ayauropus | MeGens ayIUuTOpHAas ¢ | OnepaumonHas cucreMa
KOHTPOJIB, VIS IPOBENIeHHs | KomuuecTBOM paboumx Mect B | Windows, opuCHBIH
IPOMEXYTOYH |TEKYLIEro KOHTPOJS | COOTBETCTBHH ¢ KoimdecTBoM | makeT Microsoft Office

as arrecranusa

H IPOMEXYTOYHOH
aTTecTalluy

CTyAeHTOB, paloyee  MecTo
IpenoaBaTens, JI0CKa
ayIuTopHas

KomnstotepHas TeXHHUKa:
KOMILICKT (HepBHOCHOFO — €CJIN
aymutopuss He oOopylIoBaHa
CTallHOHAPHBIM
obopyaoBaHHEM)

IIPOEKIHOHHOr0 000pY/I0BAHHUS:

Horosop Ne 43-12/1712-
2019 ot 18.11.2019.
Cucrema

yIIpaBIeHHS yIeOHBIM
KOHTEHTOM B O0ydYeHHEM

LCMS Moodle
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HOYTOYK/KOMIIBIOTED, TPOEKTOP,
IIPOCKIHOHHBIH 9KpaH/IocKa.

CamocTosTens | YuebHas Mebens ayJIuTopHas ¢ | OnepanvonHas cucrema
Has pabota ayuTopus/ KonmuyecTBOM pabouux MecT B | Windows, o ucHBIH
CTYIEHTOB [Tomemenuss 1 | COOTBETCTBHM C KonmdecTBOM | makeT Microsoft Office,
CaMOCTOATENBHOM | cTyneHTOB, pabouee  Mecrto | oroBop Ne 43-12/1712-
paboThI TperoaaBares, nocka | 2019 ot 18.11.2019.
o0yyarommxcs ay IUTOpHAas. Jorosop Ha
Komnriorepnas TeXHHKa: | IpeIoCTaBIeHUE
IIepCOHANBHBIE  KOMIIBIOTEPEL, | IOCTOSHHOIO JOCTyIa K
nepudepuitneie ycTpolicTBa, | ceth  MHTepHer  oT
ycrpodictBa mnonxmodeHus k| 30.12.2019 Ne 800037
ceTH VHTepHer, 1ocTynmn B

3NIEKTPOHHYIO0 HH(OPMAIHOHHO-
obpazoBarensHylo cpeny HTU
(punmana) VYpdVY, xomiexrt
JMIEH3MOHHOTO0 [POrPaMMHOIO
obecneuyenus
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