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Pazgea 1. OBLIASA XAPAKTEPUCTUKA MOAYJIA «CneunajbHble pa3iesibl HAy4HO-
(pyHramMeHTATBLHBIX OCHOB NPO¢eCcCHOHATBHOM NeSITeILHOCTID)

1.1. AHHOTaAUMSI COIEPKAHUSA MOTYJIA

Monyns «CrenuaibHble pa3zenbl HaydyHO-(DyHIaMEHTalIbHBIX OCHOB NPO(eCCHOHAIbHON
JEeSITeILHOCTH» OTHOCUTCS K 00s3aTeIbHOM 4acTH 00pa30BaTENbHOM MPOrpaMMbl M HAIllpaBlieH Ha
npuoOpeTeHre  3HaHUM, HEOOXOMUMBIX I M3Y4YEHUS  JUCUMIUIMH,  CBSI3aHHBIX  C
npoeCCUOHATBPHONM  MOATOTOBKOM MO  HamparieHHI0  «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE
o0ecreyeHne MalIMHOCTPOUTENBHBIX IPOU3BOICTBY. Lenp oOyyenus — cpopMHpPOBATH
HeoOXouMble (PyHAaMEHTAIbHBIC 3HAHUS JUIS1 U3yUCHHS CHICIIMAIbHBIX JUCIUTUINH.

Monaynps «CrneuuanbHble pa3fienbl HaydHO-(DyHIaMEHTaJIbHBIX OCHOB HpoQecCHOoHanbHON
JEATEIbHOCTH» COCTOUT U3 TpeX MAUCIUIUIMH — «Xumusa», «Teopus BEpOATHOCTH U
MaTeMaTHUYeCcKasi CTaTUCTUKa», «CrielinanbHble pa3aessl GU3UKU.

Jucnunnuza «Teopust BEPOATHOCTH U MaTEMaTUYECKasl CTaTUCTUKA» MTO3BOJISIET IOHUMATh
BEPOSITHOCTHYIO NMPUPOLY (PU3UKO-XUMHUYECKUX MPOLECCOB U NPUMEHSTh CTATUCTHYECKUE METOIbI
ux onucanus. @OpMUPYET CIIOCOOHOCTH BBIABUTATh THIIOTE3Bl M MpPEIarath MyTH WX IMPOBEPKH,
JieNaTh BBIBOJBI HA OCHOBE ASKCIEPUMEHTANIbHBIX JIaHHBIX, MPEACTaBIECHHBIX B BUAE Tpa(UKOB,
TaOJHI] WIIA TUATPAMM.

JucuumuinHa «CrienuanbHble pa3zensl QUK GopMupyer y o0ydaronuxcsi CnocoOHOCTH
KOMIUIEKCHO W TPaMOTHO aHAJM3UPOBATh (PU3MUYECKHE IMPOIECCHI; HMCIOIB30BaTh COBPEMEHHEIC
TEPMUHBI U MOHATHS B 00JIACTH €CTECTBEHHBIX HAyK

JucumiuimHa «XuMHs» HaleleHa Ha oOecriedeHne (QyHIaMEHTaIbHOW IOATOTOBKH
0akamaBpOB IO TEOPETUYECKMM BOIPOCAM XHMHUHM Ha OCHOBE YCBOEHHMS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKHMX IIPOLECCOB, JKCIEPUMEHTAIBHBIX METOJOB HAYKH,
HEOOXOIUMBIX JUIsl pelleHus Npo(ecCHOHANbHBIX 33Jady, a TakXke Cco3AaHus 0a3bl A
MOCJIEIYIOMET0 W3YYeHUsl JAPYIMX TUCHHIUIMH, KaK XUMHYECKOTO0 TaK M MPOQecCHOHATHLHOTO
LIUKJIOB B COOTBETCTBHHM C MpoduieM o0yueHusl.

1.2. CTpykTypa M 00beM MOIYJIst

O6bem qucunmaInH ®opma HTOroBOi
Ne Mepeent eI MOV MOAYJIsl U BCEro NMPOMEKYTOYHOM aTTeCTALNU
n/n P e Y MOayJisl B 3a4€THBIX 10 JMCHUILIMHAM MOAYJIA U B
CAUHHUIAX U Yacax 1eJIOM 110 MOAYJII0
1. Xumust 3/108 3a4ueT
Teopust BEpOSITHOCTH U
2 P P 2172 3a4er
MaTeMaTu4decKas CTaTUCTHUKA
3. CrnennanbHble pa3aenbl (I)I/I3I/IKI/I 2172 3aueT
71252
HUTOT'O no moyno: HE MPEyCMOTPEHO

1.3. oc/ie10BaTEILHOCTH OCBOCHHMS MOAYJIsI B 00pa3oBaTe/IbHOI Mporpamme

IIpepexkBU3UTHI MOAYJIsI Monyns «Hay4uHo-(hyHIaMeHTaTbHBIE OCHOBBI
poeCCHOHATHHON EATETLHOCTH

IHocTpeKBHU3UTHI 1 KOPPEKBU3UTHI Moaynbs «OCHOBBI HHKEHEPHBIX 3HAaHUI» U MOAYJIH,

MOYJIst dhopmupyeMble yuacTHUKaMU 00pa30BaTeIbHBIX
OTHOIICHUM




1.4.PacnpenejieHre KOMIETEHIMI M0 AUCHUILINHAM MOAYJI, IVIAHUPYeMble
pe3yJbTaThbl 00y4eHHs (MHAUKATOPBI) 10 MOIYJII0

W3ydyenne OUCHMIUIMH MOAYNIS IpeaycMarpuBaeT  (OpMUPOBAHUE  KOMIIETEHIIHIMA
MOCPEJICTBOM TIOCJIEI0BATEILHOTO OCBOEHUS PE3yJabTaToB OOY4YEHHs Ha OIPEICIIEHHOM YPOBHE
CII0)KHOCTH COZIEP KAHHUS.

Pe3ynbrarel 00ydeHus 10 TUCIUTUTHHE — 3TO KOHKPETHBIC 3HAHUSI, YMECHUS, OTIBIT U IPYTHE
pe3ynbTarhl (coaepiKarelbHbIe KOMIIOHEHThI KOMIETEHIMN), KOTOPBIX IUIAHUPYETCS TOCTUYbL Ha
JTale U3YyYeHUs JUCHUIUIMHBI MOXYIS U KOTOpbIe JOJDKHBI OyIyT HpPOJIEMOHCTPUPOBAHBI
oOyyaronmMMKCsT W OLIEHEHBl IMperojaBaTelieM 0 WHAMKATOPaM/U3MEPSEMbIM KPUTEPUSM,
BKJIFOYEHHBIM B ()OPMYIIUPOBKY PE3yJIbTATOB 00YUYCHHUSI.

WNuaukatop — 3TO MpHU3HAK / CUTHAJ/ MapKep, KOTOPbIM MOKa3bIBae€T, HA KaKOM ypPOBHE

00y4aromuics TOHKEH OCBOUTH PE3YIbTaThl OOYUCHHS U UX MPEIbSIBICHUE TOHKHO MOITBEPIUTD

(dakT OCBOCHUS MPEIMETHOTO COJCPIKAHUS JTAHHOH TUCITUTUTHHEI.

Nupukaropel

YUUTBIBAIOTCS IpPU BbIOOpPE U COCTABIECHUU 33JaHUN  KOHTPOJIBHO-

OLICHOYHBIX MEPONIPHUATHI (OICHOYHBIX CPE/ICTB) TEKYIIEH U POMEKYTOUHON aTTeCTaIIHH.

Ilepeuens
Kox v HauMeHOBaHUe I[lnanupyembie pe3ybTaTbl 00y4eHH s
JMCHUTLINH
KOMIIeTeHI[ MU (MHAUKATOPBI)
MOYJIst
1 2 3
OIIK-1. Cnocoben 3nanus:
(opMyIMpOBaTh U peNIaTh | ®  DIIEKTPOHHOE CTPOECHHUE aTOMOB M MOJIEKYIL,
3a/1a4M, OTHOCALIMECS K OCHOBBI TEOpPUHM XHMHYECKOM CBSI3U B
npoQeCcCHOHAILHON COCJIMHEHHUSX Pa3HBIX THIIOB,
ACATCIbHOCTH, IPUMCHSAS | ¢  (OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUs
(pyHnameHTaNIbHBIE 3HAHUS XUMHUYCCKHUX MPOLECCOB U XapaKTePHUCTUKU
OCHOBHBIX PpaBHOBECHOTO COCTOSHHUA, METOBI
3aKOHOMEPHOCTEH ONMCAHWS XUMHUYECKHX pABHOBECUH B
pasBUTHUA TIPUPOJIBL, pacTBOpax 3JICKTPOJIUTOB
Xumus 4eJI0BEKa M 00IIeCTBa Vimenus:
e BrImonHATh OCHOBHBIE XUMHYECKHE
omnepauuu, ONIPENEIIATh
TEPMOJUHAMUYECKHE XapaKTEePUCTUKHU
XMMHUYECKUX PEaKIUMd U PaBHOBECHBIE
KOHIEHTPALUH BEUIECTB
Hmemwb onvim/énademy:
e DKCHEpUMEHTAIbHBIMA METOAAMH
omnpeaeneHus: GU3NKO-XUMHUECKUX
CBOWCTB HEOPTAHUYECKUX COCIUHEHUN
OIIK-1. CrnocobeH | 3uanus:
(opMyIMpOBaTE U pElIATh | ® BIEMEHTHl KOMOMHATOPMKH, CIydaifHbIE
Teopus 3a7jauyi, OTHOCSIUECST K CcOOBITHSI W CIOy4dyallHblE  BEJIUYHHBI,
BEPOSITHOCTH U IpodeCCHOHATBHOI OCHOBHBIE 3aKOHBI pacnpeneneHus
WHBIX BEJIUYHH;
MaTeMaTUHICCKaAdA | negrebHOCTH, MPUMEHSIS v ciy4a en ’
TaTUCTUK MeHuA:
CTaTUCTHKA dbyHIaMeHTallbHbIE 3HAHUS
® [IPUMEHSTh METOJIbI CTATUCTUYECKOTO
OCHOBHBIX
aHau3a ¢ IPUMEHEHUEM




dbopMynupoBaTh U peuiaTh
3aJauM, OTHOCALIUECS K
npodeccuoHanbHOM

JeATEeTbHOCTH, TPUMEHSS

byHaamMeHTaNbHbIC 3HAHUS

OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHUA HPUPOAEI,

CoenuanbHblie

pasenst (1)I/I3I/IKI/I YCJIO0BCKa U O6I_HCCTBa

3aKOHOMEPHOCTEN MH(POPMAIIMOHHBIX TEXHOJIOTHH IS
pa3BUTHSA IPUPOJIBL, pereHust mpohecCHOHANBHBIX 3a/1a4
4eJI0BEKa M 0011ecTBa

OIIK-1. CrnocoGeH | 3uams:

¢ (yHmaMeHTaTbHBIC (PU3UIECKUE OIBITHI, UX
pOJb B Pa3BUTHH HAYKU;

¢ HAa3HAYCHWEC W  NPHUHIUIBI  JIEHCTBUS
BOKHEUIINX (PU3HYECKUX MPHUOOPOB.

Ymemn:

e paborath ¢ mpubopamu U 00OPYHOBAHUEM
COBPEMEHHOU (hPM3UIECKOM J1abopaTopum;

® ICIIOJIb30BaTh pazIMYHbIC METOJIMKU
¢bu3nuecknx  U3MEpPeHU W 00padOTKH
IKCIIEPUMEHTAIIbHBIX JaHHBIX, B TOM YHCIIE C
MIPUMEHEHHEM KOMITBIOTEPHOW TEXHUKUA U
WH(OPMAIIMOHHBIX TEXHOJIOTHH ITPU PEIICHUH
3a1a4;

Hmemv onvim/énadems:

® HaBBIKAMH UCTIOJIb30BaHUS METOIOB
¢bu3nIecKoro MOJICIIUPOBAHUS B
WH)XCHEPHOM MTPAaKTHKCE;

® IMPUMCHEHUS OCHOBHBIX METOIOB (hH3HKO-
MaTeMaTUYeCKOTO aHaiM3a I PEHICHUS
€CTECTBEHHOHAYYHBIX 33134,

1.5.®@opma oOyuenust

Peanuzanus Moaysst nmpeaycMoTpeHa Juisi 00yJaromuxcsi 0 OYHOM, OYHO-3a0YHON M 3a0YHOMN

dopmam.

PA3AEJI 2. IPOI'PAMMBI MOJAYJIA
CrieninanbHbIe pa3aesibl Hay4YHO-(PyH/IaMEHTAIbHBIX OCHOB MPOo(decCuOHaTBLHOM
NESATEIbHOCTH

2.1. PABOYAS MTPOT'PAMMA JUCHUIIJINHBI

Xumust
PabGoyas nporpamMmma TUCIMIUIMHBI COCTABJIEHA aBTOPAMU:
Y4yeHnas creneHb Ioapa3nenenne
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
YUYeHoe 3BaHHe
1 cTapuImi ernapTamMeHT

[IpoxopoBa OxcaHa P flemap

MpenojiaBaTe | €CTECTBEHHOHAYYH
BukroposHa

b oro oOpa3oBaHMs




2.1.1. COAEP’KAHUE U OCOBEHHOCTHU PEAJIM3ALIUU JUCHUITJIMHBI

Xumus

2.1.1.1. TexHoJioruu 00y4eHuUs, MCNOJIb3yeMble MPH U3YYEHUH JTUCHUTLTHHBI MOTYJIsI

CwMmenranHoe 06yquI/Ie C UCITIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘leHI/I5I.

2.1.1.2. Ilnanupyembie pe3yJabTaThl 00y4eHUs (MHIAMKATOPbHI) MO TUCIHILINHE

Kox v nanmenoBanmue
KOMITeTeHI[MH

Iliianupyemble pe3yabTaTbl 00y4eHUs (MHIUKATOPbI)

OIIK-1. Cnocoben
dbopMynmupoBaTh W pemiaTh
3aJjauu,  OTHOCSIIUECS K
npodeccnoHaTBEHOMI
JeSITeIbHOCTH, PUMCHSISI
byHIaMeHTabHbIC  3HAHUS
OCHOBHBIX 3aKOHOMEpPHOCTEH
pa3BHUTHUS IPUPOJIBI, YSTIOBEKA
U o01IecTBa

Suanus:

e DJIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYJ, OCHOBBI T€OPUH
XUMHUYECKOU CBSA3M B COCAMHEHUSAX PA3HBIX TUIIOB;

e (OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHHS  XUMHUYECKUX
MPOLECCOB M XAPAKTEPUCTUKH PABHOBECHOTO COCTOSIHUS,
METOJIbl OMHUCAaHWS XUMHYECKUX PABHOBECHMH B PpacTBOpaxX
3JIEKTPOJIUTOB

Ymenus:

e BbINojgHIAT, OCHOBHBIE XMMHUYECKHE OIEpallUM, ONPEICIaTh
TEPMOJMHAMUYECKUE XAPAKTEPUCTUKN XUMUYECKUX PEAKIINI
Y PAaBHOBECHbBIC KOHIIEHTPAIIUM BEIIECTB

HUmemwv onvim/énaoems:

OKCNEpUMEHTAIbHBIMM ~ METOJAaMU  OIpEeCTICHUs

XMMHYECKHUX CBOMCTB HEOPTAHUYECKUX COCITMHEHUN

($usuKo-

2.1.1.3. Coaep:kaHue TUCHUILINHBI

Kon
pa3nenon
U TeM

Pazpgen, Tema
JHCIHITMHBI

Conep:xanue

P1

XumMus "
nepuoaAnYeCcKast
CHCTEMA DJIEMEHTOB

OcHOBHBIE XMMHMUYECKHE NOHATHUS. MaTepus U BEUIECTBO.
ATOM, MOJIEKyJIa, XUMUYECKUN dJIEMEHT. BaneHTHOCTh 1
CTETICHb OKHCJICHUS DIIEMEHTA. ATomHas u
MoJieKyJsipHasi Macchl. KonnuecTBo BelecTBa — MOJIb.
OcHoBHbIE MIOJIOKEHHUS U (bOopMyITHPOBKH
(GyHIaMEHTAJIbHBIX XUMUYECKUX TEOPUM M 3aKOHOB:
ATOMHO-MOJIEKYJIIpHAasl ~ TEOpHUs, 3aKOH COXPaHEHUs
Macchl U DSHEPruu, NEepUOJANYECKUN 3aKOH, TEOpus
XUMHUYECKOTO CTPOCHHUS BELIECTBA. OcHoBHBIE
MOJIOKEHUS ¥ (POPMYIMPOBKU T'a30BbIX 3aKOHOB XHMMUHU:
IPOCTBIX OOBEMHBIX OTHOIIEHHH, ABOraapo, ypaBHEHHE
MenneneeBa-Kimaneiipona. OCHOBHBIE TMOJOXEHUS U
(OpPMYIUPOBKH CTEXMOMETPUYECKUX 3aKOHOB XHMHUU:
MOCTOSTHCTBA ~ COCTaBOB,  JKBHUBAJEHTOB,  KpPaTHBIX
oTHomieHMH. IloHATHE  XMMHYECKOro  SKBHBAJIEHTA
AIIEMEHTa U coeluHeHus. MomspHas mMacca SKBHUBAJICHTa
U MOJSIpHBIH  DKBUBAIEGHTHBIH  oO0beM.  OOmiee
npejcTaBieHue 00 arome. OJeMEHTapHble YacTHIIbI
aToMa, aTOMHOE sJIpO, H30TOIBbl, HM300apbl, HM30TOIBI.




IToBeneHnue snekTpoHa B arome. KBaHTOBBIM XapakTep
W3MEHEHUH dHepruu. /BolicTBEHHAas MpUpoAa AJIEKTPOHA.
YpaBHeHue JIyn ne bponns. [TpuHIMD
HeonpeneneHHOCTH I 'eizenOepra. [loHATHE O BOJHOBOI
¢ynkunu.  YpaBaenue Illpeaunrepa. ['nmaBHoe wu
opOUTaNbHOE KBAaHTOBBIE YMCIIAa. MarHUTHOE KBaHTOBOE
yuciao. CMH 3JIEKTPOHA U CIIMHOBOE KBAHTOBOE YMCIIO.
Cxema CTpOEHUS 3JIEKTPOHHOH O000JIOYKM aromMa IO
YeTbIpeM KBaHTOBBIM uucinaM. [IpuHnun Ilaymu u
ciencTBus U3 Hero. ONUCaHUE IEKTPOHHON 000JI0UKU

aToMa 3JEKTPOHHBIMU dbopmynamu u
anekTpoHorpaguyeckum metogom. IlpaBuno ['yHna.
CrimaoBas TeOpuUs BaJIEHTHOCTH. 3aroHeHne

AJIEKTPOHAMM  SHEPIeTUYECKHX  COCTOSHMM  aTroma
COTJIaCHO TPUHIMIY MHUHHUMyMa »sHepruu. IlpaBuna
KiieukoBckoro. Ilopsnok 3amojHeHuss 3JIEKTPOHAMH
SHEPreTUYECKUX YPOBHEW W MOAypoBHEH. MpeanbHas u
peambHass cxe- Mbl. OOmas 3nekTpoHHAs (opMyIia
aToOMOB, S-, p-, d-, f- ameMeHThI. DJIeKTPOHHAS CTPYKTYpa
aTOMOB M TME€PUOJAMYECKAs CHUCTEMa DJIEMEHTOB. 3aKOH
Mo3znu. Ilepuomnueckuin 3akon J[. M. Menpgeneena.
CoBpemennast  gopmynupoBka  3akoHa.  [IpuumnHa
MEPUOJUYHOCTH H3MEHEHHUSI CBOWMCTB 3JIEMEHTOB U UX
coenuHeHuil. CTpyKTypa TNEPUOAUYECKON  CHCTEMBI
3JIEMEHTOB. [lepuonsl, CPYIIIIBI, MOATPYIIIBL.
[lepuonnueckoe M3MEHEHHE CBOWMCTB  XHUMHYECKUX
aneMeHToB. Panumycel aTroMOB UM HMOHOB. OHEPrus
WOHU3AIMK.  ODHEPrusi  CpPOJCTBA K  DIJIEKTPOHY.
DNeKTpoOTpULATENbHOCTh.  KUCIOTHO-OCHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BEIIIECTB.

P2

KuciaoTHO-0OCHOBHbBIE M
OKHCJIHTEJIbHO-
BOCCTAHOBHTEJILHLIE
CBOMCTBA BellleCTB

HN3MmeHeHue KHUCIOTHO-OCHOBHBIX M OKHUCIMTEIbHO-
BOCCTAHOBHUTEJILHBIX CBOKMCTB BEIIIECTB B 3aBUCUMOCTH OT
CTETNEHU OKHUCJICHUS JIEMEHTA, OT MOJOKEHHS B TaOJIHIIe
JI. 1. Menneneera.

P3

XuMuueckas CBA3b

XuMuyeckas CBsi3b. Y CIOBUA €€ 00pa3oBaHUsl, IPUPOAA U
napameTpbl CBSI3U. OHepreTudeckue KpUBBIE
B3aMMOJICHCTBYIOIIMX aTOMOB Bojopoja. KoBaseHTHas
XxuMudeckass CBA3b. OJIHORNEKTPOHHBIH MEXAHU3M €€
oOpazoBanus. IloHATHE KOBaJEHTHOCTH 3JEMEHTOB.
KpatHocte cBsi3u. JIOHOpPHO-aKIIENTOPHBI MEXaHU3M
0o0pa3oBaHUsl KOBaJE€HTHON CBsi3M. HacelaemMocTh u
HaIlpaBJIE€HHOCTb  KOBAJIEHTHOW  CBA3U.  CTpyKTypa
MOJICKYJ, G-, T-, 0-CBsI3H, Sp-, sz-, Sp3-FI/I6pI/IILI/IBaHI/I5[
AIIEKTPOHHBIX o0makoB u MPOCTPAHCTBEHHAS
KoH(purypauust Mousekyia. [lonspHas u HemossipHas
KOBAJICHTHAsE CBA3b. /JIMMONBHBIA MOMEHT CBSI3U U
Moniekynbl. ['eomerpuueckas  CTpyKTypa  MOJEKYIL
Onucanne XUMHYECKOW CBSI3M METOJIOM MOJIEKYJISIPHBIX
opbuTaneii. Cxemsl obpasosanms Hz, H'2, He'? mo
Metony MO. DHepreTnueckue Ccxembl 00pa3oBaHUs
Mosiekyn N2 u O2 1o MeToay MOJIEKYJISIpHBIX opOuTaiei
(MO). MHonnas cBsi3b W €€ cBoicTBa. lloHsTHE




AJIEKTPOBAJIEHTHOCTU.  Merayuiueckass  CBsi3b, €€
ocobeHHocTH. BomoponHas cBsf3b M €€ BIUSHUE Ha
duznyecKkne M XMMHUYECKHE CBOHCTBA  MOJICKYIL.
MeKMOJIEKYJISIPHOE B3aMMOJICHCTBHE.

P4

JHepreTuka
XHUMHYECKHX MPOLECCOB

OCHOBHbBIE TIOHSITUSL XUMHUYECKOHM TEPMOJIMHAMUKHU.
BuyTtpenHsis sHeprus W 3HTaiIbIUs cucCTeMbl. [lepBbrit
3aKOH TEPMOJUHAMUKH. TeruioBble 3 PeKThI
XUMHYECKHUX peaxuuii. Temnora (3HTANBIHS)
00pa3oBaHUs XUMUYECKUX COeIMHEHUH. 3aKkoH JlaBya3be-
Jlannaca. OCHOBHOM 3aKOH TepMOXUMUM — 3aKOH ['ecca u
cleacTBUs M3 Hero.  OHrponus.  Hampasienue
XUMHYECKHX IIPOLIECCOB B M30JUPOBAHHBIX CHUCTEMaX.
Bropoii 3akoH TepMomuHamukH. OHeprus ['mb0ca.
Hanpasnenue u mpenen camMOIpPOU3BOJIBHOTO TEUEHUS
XUMHUYECKUX PEAKIIUM.

P5

CxopocTthb peakuuii u
MeTO/bI ee
peryJMpoBaHus

CKopoCTbh TOMOTEHHBIX peakiuii. 3aBUCUMOCTh CKOPOCTHU
OT KOHIEHTpAaIMd pEarupyronmx BeEHIECTB. 3aKOH
neiictBusi  macc.  KoHcTaHTa  CKOPOCTH — pEaKIIMH.
3aBUCHMOCTh CKOPOCTH PEAKIMKU OT TEeMIIepaTypbl M
OpUpOAbl pearupymoomux BemecTB. [lpaBuno Banrt-
lodda. Tlonarne o0 SHEpPruu aKTHBAIMH. YpaBHECHUE
Appennyca. CKOpOCTb TIeTEPOr€HHBIX XUMHYECKHX
peakumii. Mx ocobennoctu. IloHsitue o kartanusze u
KaTajgn3aTopax.

P6

Xumnueckoe u ¢pazosoe
paBHOBecHe.
Kouebareabnbie
peakuuu

OOpatuMbie W HeoOpaTUMBbIC pEaKIUU. XUMHYECKOE
paBHoBecue. Koncranta  paBHoBecus.  (CmelieHue
paBHOBecus, npuHuun Jle- Illarense.  ®a3oBoe
paBHOBECHE, OCHOBHbIE MNOHATHU. OIHOKOMIIOHEHTHBIE
CHUCTEMBI, JMarpaMma COCTOSHUS BOABI, (ha3oBbIe
nepexoabl. KoseOaTenpHble peakiuu (MepHOANYECKHE
peakiuu). KonebaHus  KOHLEHTpalMid  HEKOTOPBIX
IIPOMEXYTOUHBIX  COEIUHEHUH M, COOTBETCTBEHHO,
CKOpOCTEN peaKIuil.

P7

PacrBOpbI

PactBopbl.  CrnocoObl  BBIpaXKEHHMsS  KOHLEHTpaluu
pactBopoB (%, MonsipHas, HOpMallbHas, THUTP).
PactBopuMocTts.  CBOWMCTBA  HCTUHHBIX  PAacTBOPOB.
3akonbl Payns u Baut-I'odda. PacTBOpbI 31€KTpOIUTOB.
Teopus snexrponurnyeckoil aucconuanuy. CuibHbIE U
crnabble  DJIEKTPOJIUTHI. CreneHb  JAMCCOLMAIINM.
KoHncranTa JUCCOLUALINH. ManopactBopumMblie
anexktponuthl. [lpousBenenue pactBopumoctu (IIP).
HNonoobmenHble peakiuu. [IpaBuia HamucaHUs HOHHBIX
ypaBHeHUM peakuuid. KucioTel, OCHOBaHHS W COJM C
MO3UIUN TEOPUU IEKTPOJIUTUYECKOW JIHCCOLMALINH.
OnekTpoiauTHueckas avcconuanus Boabl. VoHHOE
IIpOU3BENEHNE  BOJBl.  BomoponHslii  MOKa3aTels.
I'uaponms comneit (Bce cimydan).

P8

DJIeKTPOXMMHUYECKHE
CHCTEMBI

Bo3HUKHOBEHHE ABOMHOTO 3JIEKTPUYECKOIO CJIOS Ha
IpaHUIle METAJUI—BOJA, METAJUI—PacTBOP. DIEKTPOJHBIE
noteHuuansl. CTaHAApTHBINA BOJLOPOAHBIN 311eKTpo. Psn
CTaHJAaPTHBIX JEKTPOAHBIX MOTEHIMANIOB. Y paBHEHHE
Hepacra. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH.




Meron nomaypeakuuii.

Teopusi TaJIbBaHUYECKUX 3JIEMEHTOB. MeaHO-IIMHKOBBIN
anemeHT Janwdng- Skobou. DJIC  raibBaHUYECKOrO
aJeMEeHTa. SIBJEHUs TONSApU3AMU U JCHOJSPU3ALIY.
KoHueHnTpaunoHHbIi rajbBaHU4YeCKUU DJIEMEHT.
CymHocth  3yekTposnu3a. KarogHele W aHOJHBIE
MpoLecChl  MPU  BIEKTPOJIM3€  BOJHBIX  PAacCTBOPOB
AJEKTPOJUTOB.  DJEKTPOJIM3  paciUiaBOB.  3aKOHBI
@apaznes. Bwixog no TOKy. Koppo3uss Merannos.
Knaccudukanust koppo3noHHBIX TpoiieccoB. CyIHOCTh
XUMHYECKON U DJIEKTPOXMMHUYECKOM  KOPPO3HH.
DaKTOphI, ONPEACIISAIONINE CKOPOCTh KOPPO3UU. MeTo bl
3allUTBl  METAUIOB  OT  KOPpPO3UU.  XHUMHUYECKHE
HMCTOYHHMKHU 3JIeKTpuueckor 3Hepruu (XMDDI). [puniun
JIEUCTBUSI  CBUHIIOBOTO  KHCJIOTHOTO  aKKyMYJISITOpa.
[IpuHIIMIT ACHCTBUS IMICIIOYHOTO KEJIE3HO-HUKEIEBOTO
aKKyMYJIATOpA. [TprHIMD JNEUCTBUSA JKEIIEe3HO-
MapraHieBoOro rajibBaHMYECKOro »sjemMeHTa (DJIeMeHT
Jlexnanme). TormuBHBIC 351eMeHTHI. [IpuHIMN ASHCTBUS
KUCJIOPOJHO- BOAOPOJHOTO TOIJIMBHOI'O JIEMEHTA.

2.1.1.4. 5sI3b1k peaiM3al UM MPOrPpaMMbl
[Tporpamma AMCHUILUIMHBI pean3yeTcs Ha rocy1apcTBeHHOM si3bike Poccuiickoit deneparyu.

2.1.2.VUEBHO-METOIAYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
TV CHUIINHBI

Xumust
DJIeKTPOHHbBIE pecypchbl (M31aHU5)

1. Xumus. Metoguueckue yka3zaHusl K BBINOJHEHUIO pacueTHbIX paboT Hwkuuit Tarmmn: HTU
(d) YpdVY, 2018. — 25c. PeructpaunonHslii yderHblii Homep 15-02/18089-17.
http://elib.ntiustu.ru/105#target-1888

2. Xumus. MeTtoauueckue yka3zaHHs K BbINOJHEHUIO JabopaTopHbix pador Hiokuuit Tarmn:
HTU (¢p) YpdVY, 2018. — 49c. Perucrpaumonnsiii yderHoiii Homep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

IleyaTHbIE U3TaHUS

1. I'muaka H.JI. OGmas xumus: yueOHUK Juist OakanaBpoB. M.: FOpaiit, 2012. 898 c. — 191
JK3.

2. I'muuaka H.JI. 3anaum u ymnpakHeHMs mo oOmied Xxumuu: yd.moc.juid By3oB M.: Knopyc,
2012. 240 c. — 187 3ks.

3. XUMUS: meronmyeckue yKa3aHUs M KOHTpOJbHbIE 3amaHus s cryaeHtoB / C.J1.
Bamenxo, E.A. Huxonenko, M.II. KonecankoBa, H.M. TutoB. Exarepunoypr: ®I'AOY
BIIO YP®YV, 2010. 49 c. (mecto xpanenus — JEHO).

IIpodeccnonanbubie 0a3bl  JAaHHBIX, HHGOPMALMOHHO-CIIPABOYHBIC M IOMCKOBBIE
CUCTEMBI

1.9BC «YuuBepcurerckas oudimoreka onnaita» (http://biblioclub.ru)



http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105#target-1888
http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105%23target-2700
http://biblioclub.ru/

2.9BC «Jlanby (https://e.lanbook.com/ ).
3.9b «Onekrponnas 6udauoreka HTW» (http:/elib.ntiustu.ru).

Matrepuansi aas jaun ¢ OB3
Becy kontentr OBC mnpencraBaeH B Bume (¢aitioB cnenuaibHOro (opmara s
BOCITPOMU3BEJICHUS CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJIE, MPUTOJHOM JJIsl IPOUTEHUS C
HCITOJIb30BaHUEM SKPAHHOM JIYITbl M1 HACTPOHKOW KOHTPACTHOCTH.

2.1.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

Xumus

CBeIIeHHSI 00 OCHAIEHHOCTH AUCHUIIVIMHBI CHICeUATU3UPOBAHHBIM
oﬁopyglonalmeM U NNPpOorpaMmMHbIM o0ecneyeHueM

U JadopaTOPHBIM

Ne Bun 3aparni HaumenoBanune OCHAaIIIEHHOCTH CHEHAIBHBIX [Iepeuenn
m\ CIIELHATbHBIX MOMEIIEHUI 1 IOMEIIEHUH IS IPOrpaMMHOTO
I MIOMEILECHHUI 1 CaMOCTOSITEIILHON pabOTHI obecrieueHus.
MOMEIEHUH 1A PexBHU3UTEI
CaMOCTOSTENIHHO MTOITBEP K IAFOIIETO
1 paboThI JIOKYMEHTa
1 | Jlekiuu YuebHas Me0enb ayTuTOpHas ¢ Microsoft Windows,
ayTUTOPHS ANl | KOJIMYECTBOM pabovmx MecCT B ouCHBII MMaKkeT
MIPOBEACHUS COOTBETCTBHUHU C KOJINYECTBOM Microsoft Office,
JIEKIIHOHHBIX CTYJEHTOB, pabouee MECTO JloroBop No  43-
3aHATUN npenojaBaTess, 10CKa 12/1712-2019 oT
ayIuTOpHAsl. 18.11.2019.
Kommnekt nepeHocHOro
MIPOEKIIMOHHOTO 000PYIOBAHHUS:
HOYTOYK, IIPOEKTOP, IKpaH Ha
IITATHBE.
2 | JlaboparopHEbIe VYyebnas e [1Ikad BHITSHKHOM, 2 1T He tpebyercs
3aHATHA ayJINTOPHUS JUITA e MaruutHas Memanka [19-6100,
IIpOBEACHUA 4 it
11abOPaTOPHBIX ¢ JIAB-TB-01/19 ¢ kpbITKOi

3ansaTuii (331
wim 335 ayn).

BOJIsIHas OaHA-TepMOCTaT
+15°...100°C, Tousn. +-0,1°C,
1911, nepemenBanue pabouein
JKUJTKOCTH, OXJIaXKJAFOITHH
KOHTYp, pabouee MpoCTPaHCTBO
295x370x150

e [IIxad cymmibHbII
nabopatopusiit CHOJI 35.35./3

¢ Becwl TexHu4eckue
anekTponnsie Ohaus SPU 2001
(npenen B3pemmBanus 2000 r,
neHa aenenus 0,1 r)

e Konb6onarpesarens JIAB-KH-
500-3, ra 3 xonosI 1o 500 M1

e XuMHueckas rnocyzaa

e Mepnas nocyzaa
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https://e.lanbook.com/
http://elib.ntiustu.ru/

¢ 24 TabypeTku
e Jlocka c IIOJICBETKOM, CTOJ U
CTYJ JUIs IPEToJIaBaTes
e TaOauuel Menneneena,
pPacTBOPUMOCTHU
3 | Koncynpranuu VYyeOHnas Mebenp ay1uTopHas C
ayTUTOPHS Il | KOJIMYECTBOM pabovymx MECT B
MIPOBEACHUS COOTBETCTBHUH C KOJMYECTBOM
. He tpebyercs
KOHCYJbTallMil | CTyZIEHTOB, pabouee MecTo
IperoiaBaTens, J0CcKa
ayJUTOpHasl.
4 | Texymuit VYyebnas Meb6enb aynquTopHas ¢
KOHTPOJIb, ayTUTOPHS Al | KOJIMYECTBOM pabovymx MECT B
NPOMEXYTOUHasl | MPOBEACHUS COOTBETCTBHUH C KOJMYECTBOM
aTTecTauus TEKYIIEero CTYJEHTOB, pabouee MECTO He tpeGyercs
KOHTPOJIS U MperoiaBaTens, J0CKa
MIPOMEXYTOUHO | ayJAUTOpPHAs.
W arTecTanuu
5 | CamocrosrensHas | [Tomemenus nns | Mebens ayauTtopHast ¢
OnepanoHHas
paboTa CTyIEHTOB | CAMOCTOSITENILHO | KOJTUYECTBOM pabOYuX MECT B .
. cuctema Windows,
it paboThI COOTBETCTBUU C KOJTUYECTBOM .
o0yJaromuxcs | CTyJeHTOB, pabodee MecTo ODUCHEII MaxeT
1} enonaBa’Tem J0CKa Microsoft Office,
ameTo st ’ HoroBop No 43-
K};Mnmlz)re ﬁaﬂ TEXHHKA! 12/1712-2019 ot
P ' 18.11.2019;
MePCOHATBHBIC KOMITBIOTEPHI,
N N HoroBop Ha
nepudepuiiHbie yCTPOCTBA,
pe0CTaBICHUE
MIOAKJIIOUEHUs K cetn MHTepHerT,
JIOCTYTI B SJIEKTPOHH HOCTOARHOTO
Y o JOCTyTa K CeTH
MH(}OPMALIMOHHO-
HHutepHer ot
obpazoBatensHyto cpeny HTU
(punmana) Yp®Y, xommiekt 30.12.2019 N
P 800037
JTUIEH3NOHHOTO IPOTPAMMHOTO
o0ecrievyeHus.
2.2. PABOYAS TPOI'PAMMA JJUCHUIIJINHBI
Teopus seposmnocmu u mamemamudeckas CmamucmuKka
Pabovas mporpamMma AMCIUTUIMHBI COCTaBIIEHA aBTOPAMHU:
Yuyenas creneHb IMoapa3nenenne
Ne ni/m ®amunusa Umsa OtuecTtBo > | JI0JIZKHOCTDH Apasi
y4yeHoe 3BaHue
. ermapTaMeHT
Hemun Cepreii KaH[. u3.-Mar. Jlenap
1 JOLEHT €CTECTBEHHOHAYYH
EBrennesuu HayK, JIOIIEHT
oro oOpa3oBaHMs
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2.2.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUA JUCHHUIIJIMHBI

Teopu}z 6EPOANTHOCMU U ManmemamudecKkasa cmamucmuxka

2.2.1.1. TexHoJioruu 00y4eHus, MCNOJIb3yeMble NP U3YYEHUH TUCHUILTHHBI MOTYJIS

CwMmenranHoe 06yquI/Ie C UCITIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘leHI/I5I.

2.2.1.2. Ilnanupyembie pe3yJabTaThl 00y4eHUsI (MHIMKATOPbHI) MO TUCIHUILINHE

Kox v nanmenoBanmue
KOMITeTeHI[MH

Ili1anupyemble pe3yabTaTbl 00y4eHUus (MHIUKATOPDI)

OIIK-1.
dbopMynmupoBaTh W pemiaTh

Cnocoben
3aa4d,  OTHOCSIIUECS K
npodeccnoHaTbEHOMI
JEeSITeJIbHOCTH, PUMCHSISI
dyHIaMEHTaIbHBIC  3HAHUS
OCHOBHBIX 3aKOHOMEpPHOCTEH
pa3BUTHSI IPUPOJIBI, YETIOBEKA

U o01IecTBa

3nanus:

® DJIEMECHTHl KOMOWHATOPHWKH, CJIy4alHbIE COOBITHUS U
Clly4allHble BEJIMYMHBI, OCHOBHBIC 3aKOHBI paclpeeicHus
CITy4alHBIX BEJINYWH;

Ymenusa:

IIPUMEHATHh METO/Ibl CTATUCTUYECKOIO aHAIN3a C IPUMEHEHHEM
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA IJIsl PEIICHUS
npogeccuOHANBHBIX 3a]1a4

2.2.1.3. Conep:xkanue JUCHUNIHMHBI

Ko Conepxanue
pa311e2.11103 Paznen, tema aep
" TeM AU CHUIINHBI
. Knaccudukanus coObITuli, onepanuy Haja COOBITHUSMHU.
P1 Crny4aiinbie COOBITHSI. uran o patl g
[TonHas rpynma coOBITHIA.
P2 DNEeMEHThI Coueranus, pa3MelleHus, MEpeCTaHOBKU. Teopema o
KOMOUHATOPUKH MEPEMHOKEHUU IIAHCOB.
Krnaccuueckoe 1M reoMeTpUYECKOe  OIpEAeNICHHS
BEPOSATHOCTH. Craructuueckoe onpeaeneHue
BEPOSITHOCTH. JIEMEHTAPHBIE CBOWCTBA BEPOATHOCTH.
Ormpenenenrie  yCIOBHOW  BEpPOATHOCTU.  Teopema
P3 BeposiTHOCTh CiTy4aifHBIX | YMHOKEHHUSI BeposSITHOCTEel. HesaBucumocTh cOOBITHI.
COOBITHH. [TomapHass  HE3aBUCUMOCTh M HE3aBHCUMOCTh B
COBOKYNHOCTH. @DOpMyJIbl IIOJHOM BEPOATHOCTH U
beiieca. Cxema He3aBUCHUMBIX HCHBITAaHUN U Qopmyia
bepnynnu. HaueposTHenmee 4YuCIO HACTYILICHUS
COOBITHIA.
OObmee onpezneneHue ciaydaiHOW BenuuuHbl. DYHKIUSA
pacrpeniesieHus] U €€ CBOMCTBA. JJMCKpeTHbIE CllydaliHbIe
. BEJIMUMHBI W WX  pacnpeneneHus.  Hekortopele
JluckpeTHbIE chaydailHble
P4 T HHEL CTaHJIAPTHBIC 3aKOHBI pacrpeneneHus. MaTteMmaTndeckoe
' OXKUJAHUE W JHUCHEpPCUsl I JUCKPETHBIX CIIy4aWHbBIX
BEJIMYMH. MaremMaTu4ecKue OXUIAHUS Uil TUIMHYHBIX
JIUCKPETHBIX pACIPEICIICHUM.
HenpepriBable pacnpenenenusi. CBOHCTBa IUIOTHOCTH
HenpepsiBable
PS . pacrpeaeneHus. Tunuunble HENPEPHIBHbIC
CIIy4aiiHbI€ BEJIUYUHBI.
pacnpeneneHus. MaremMaTHueckoe  OXUJAaHWe IS
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HETPEPHIBHBIX CIyYalHbIX BEIWYUH. MarematudecKkue
OKUJaHUS TUIs TUMTUYHBIX HENPEPBIBHBIX
pacupeneneHui. Jlucriepcuss HENPEPBIBHOM Cly4alHON
BenmuuuHbl.  CBoiictBa  nucnepcuu.  KoBapuanus,
kodd¢uiment koppemsuuu. CpolictBa kod(hdummenTa
KOPPEJISIIIH.

HepaBenctBo YeOpimeBa. 3akoH OOJBLIMX  YHUCEIL.
Teopembr YeOnimeBa, MapkoBa, bepnymnu. Teopembr

P6 [IpenenbHbIE TEOPEMBI. Ilyaccona, sokanpHasgs Teopema Myaspa-Jlamiaca,

MHTerpajibHas Teopema MyaBpa-Jlamnaca. LlentpanbHas
npeJiebHasi TEOpeMa.

Brei6opounsiii meton. IlepBuunas oOpaboTka JaHHBIX.
['pynnupoBka maHHbBIX. ['paduueckoe mpeacraBieHue
JaHHBIX. OMmnOupuyeckas (QYHKIMS  pacHpeesieHuUs.

OnucarenpHas
['paduueckoe n300pakeHue CTaTUCTHYECKOTO
cratuctuka. OLeHKn
P7 ADAMETDOB pacupeneneHusa.  ToueyHble  OLIGHKM  MapaMeTpoOB
P P pacupeneneHns: HECMEIIEHHOCTb, COCTOSATEIBHOCTh H
pacrpeneneHus. .
3¢ (HeKTUBHOCTh OIICHOK. JlOBepUTENbHBIA HMHTEPBAIL.
IlocTpoeHne  1OBEpUTENBHOTO  HHTEpBaja JUTS
MaTE€MaTUYeCKOro OKUIAAHUS U JUCIEPCUH.
PS8 IIpoBepka IIposepka craructuueckux runore3. Kpurepuii cornacus
cratuctuyeckux runores. | Ilupcona.
Koppensaunonssli
P9 aHanu3. Perpeccuonnsiii | Koppensiunonusiil ananus. PerpeccuoHHsbli aHanums.
aHaJIN3.

2.2.1.4. SI3bIKk peanu3anuu NPorpaMmbl

[IporpamMmma qUCHUMIIIMHBI pEaIM3yeTCs Ha TOCYAapCTBEHHOM sA3bIke Pocculiickoit deneparun.

2.2.2.YYEBHO-METOJMYECKOE M WH®OPMAIIMOHHOE OBECIEYEHME
JUCHUTINHBI

Teopuﬂ BEPOANIHOCNIU U ManmemamudecKkas cmamucmuxkda

DJIEKTPOHHBIE pecypchl (U31aHNS)

1.

Hemun C.E., Jlemuna E.JI. Teopus BepostHocTH. Y.1. Cnyuwaiinbie coObiTus. HikHuit
Tarw: HTU(D) YpdV, 2017, -240c. 3JIEKTPOHHBIN pecypce
http://elar.urfu.ru/handle/10995/48459

. demun C.E., lemuna E.JI. Teopus BepostHoctu. Y.2. Cnydaiinble BenuuuHbl. HybkHMin

Tarun: HTU(D) YpdV, 2017.-286c¢. ANEKTPOHHBIN pecypc
http://elar.urfu.ru/handle/10995/48460

. Hemun C.E., Jlemuna E.JI. Teopus BepostHocTH. YU.3. Cuctemsl n (QyHKIMH CITy9aifHBIX

BeNMYMH. chydaiiHeie npoueccel. Hwkamit Tarmn: HTU(d) YpdY, 2017. -286¢.
3eKTpOHHBIN pecypc http://elar.urfu.ru/handle/10995/54458

. Xamuaymnua, P. S, Maremaruka: OGasoBwlii kypc : [16+] / P. 5. Xamugymnmus,

b. III. 'ynusan. — 5-e u3z., nepepad. u gomn. — Mocksa : Yauepcuter Cuneprus, 2019. —
720 c¢. — (YuuBepcurerckas cepusi). — Pexum pocrynma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571501 (mata obOpamenus: 24.05.2021). —
bubmmorp. B kH. — ISBN 978-5-4257-0386-6. — TekcT : 21€KTpOHHBIH.

. Menenmora 0. A. OcHOBBI BBICIIEH MAaTeMAaTUKH : KypC JICKIIUN : y4eOHO-METOINYECKOe

nocodbue / KO. A . MenenuoBa ; MuHUCTEpCTBO 00pa3zoBaHMs M Hayku Poccuiickoii
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZU5kNHp5MVNoM0p5SjVyQnMyVGVPaWJlTmJRSFVUQjNUbFdfZTduMTJxaE1TSWM0WHo5WjF5WE54UWFNOUh6dW0&b64e=2&sign=ba138ac5d0273bdda70d902076de5240&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZXRsM0ViT1gxLXktdVF6SmdiNEtjSmphcVNwZlpmWjlPcFdzeHoyME1jZ1lzbEt5RHhBTm5hVXhnUXBZUkpSdzM&b64e=2&sign=969e659c44ba76f12674b455ffc35106&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZTlZcEltblBTTlo1c01abTdBUldUdlJtSndfX09jTmx5OHBCLXpPVTU2ajlGWG1pbGE3RUE2RFZIek5nMHlDUUg&b64e=2&sign=af719ca254cb98a9bd8cf16786ce5b99&keyno=17
https://biblioclub.ru/index.php?page=book&id=571501

Odenepanun, Ypanbckuil deaepaibHbId YHUBEpCcUTET uMeHHU TiepBoro [Ipesuaenta Poccun
b.H. Enpunna. — ExatepunOypr : U3narenbcTBo Ypanbckoro yausepeurera, 2017. — 88 c.
Pexxum moctyma: cBoboansiii - http://elar.urfu.ru/handle/10995/46969 — ISBN 978-5-7996-
2017-2. - Tekcr : 2NIeKTPOHHBIN.

6. XKykosckas, T. B. Briciias maremaTtnka B mpuMepax M 3ajadax : yueOHoe 1mocooue : B
2 wgactax / T.B.Xyxosckas, E.A.Monokanosa, A.W. YpycoB ; TamboBckuit

rOCyJapCTBEHHBIM  TEXHUYECKHH  yHUBepcuter. — TamOoB : TamOoBCKuid
rocynapcTBeHHblil TexHuueckuit yausepeutet (TI'TY), 2017. — Y. 1. — 130 c. : nin. —
Pexum JOCTYyTIA: 1o [IOJITHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=498922 (nara oopamenus: 24.05.2021).
— bubmuorp.: c. 127. — ISBN 978-5-8265-1710-9. — TekcT : 371€KTPOHHBIH.

7. Xykosckas, T. B. Breiciias marematuka B mpuMepax M 3ajavax: ydeOHOE 3JIEKTPOHHOE
m3nanme : B 2 yactax / T. B. )Kykosckas, E. A. Monokanosa, A. 1. Ypycos ; TamboBckuii
rOCYJapCTBEHHbIN TEXHUYEeCKUN yHUBepcuTeT. — TamOoB : TamMOOBCKUil rocynapcTBEHHBIN
texunueckuit yausepcuret (TI'TY), 2018. — Y. 2. — 161 c. : Tabi., rpad. — Pexum gocryna:
nmo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=570339 (mara
obpamenus: 24.05.2021). — bubnuorp. B kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (4. 2). — TekcT : 3NEKTPOHHBIH.

8. bannun, K. B. Teopus BeposSTHOCTEl Hu MaremaTthyeckash CTaTHCTUKAa : Y4eOHHK /
K. B. banaun, B. H. banuieikos, A. B. PykocyeB. — 3-e u3n., crep. — Mocksa : JlamkoB u
K°, 2020. — 472 c¢. : wun. — Pexum gocryma: mno momgmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (mata obOpamenus: 24.05.2021). —
bubmuorp.: c. 433-434. — ISBN 978-5-394-03595-1. — TekcT : 37E€KTPOHHBIMH.

9. TyranbaeB, A. A. MaremMaTn4ecKuil aHaIM3: IPOU3BOHBIC U Tpaduku GyHKIMH : [16+] /
A. A. Tyrau6aes. — 3-e u3z., crepeorun. — Mocksa : ®JIMHTA, 2017. — 91 c. — Pexum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=103836
(mara oopamenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — TekcT : 2JII€KTPOHHBIH.

ITeuaTHbBIE N3HaHUA

1. MaTtemaTudeckasi CTaTUCTUKA : y4eOHO-METO. mocoOue i CTyd. Bcex (opMm 00yd. Bcex
Hamp. (crmen.) MoAroToBkW / MuH-Bo oOpa3oBanus W Hayku P®, Pen. roc. aBTOHOMHOE
o0pa3, yupexa. Beiciiero npod. oopazosanus "YpdY um. nepsoro [Ipesunenra Poccuu b.
H. Enbuuna", Hwxknerar. texHon. uH-T (¢) ; aBT.-coct. C. E. Jlemun, E. JI. Jlemuna. -
Hwxanit Tarun : HTU()) Yp®DYV, 2016. - 284 c. - Tepm, cnoaps: 205- 209. - bubnuorp.: c.
210 (16 nazB.). -IIpunoxenus: c. 211-284. — 37 k3.

2. Ilucemennsiii, Jmutpuii Tpodumomu . KoHcmekT nekmmid 1O BBICHIEH MaTeMaTHKE :
[momusiit kype] / 1. T. ITuceMeHHsIH. - 12-¢ w31, - Mocksa : AUPMC-TIPECC, 2014. - 608
C. : . - (Beicmee obpaszoBanue). - [Ipunoxkenus: c. 599-603. — 20 sk3.

3. Hemun C.E., Jlemuna E.JI. Teopus BepositHoctu. U.1. Cnyuaitnbsle coObitus. HripkHuit
Tarun: HTU(p) YI'TY-VIIN, 2010.-162¢. — 62 3k3.

4. lemun C.E., lemuna E.JI. Teopus BepositHoctu. U.2. CiyuaiiHble BenuuyuHbl. HukHMIA
Tarun: HTU(¢p) Yp@V, 2010.-252¢. — 59 k3.

IIpogeccnonanbubie 0a3bl JaHHBbIX, HH(GOPMAIMOHHO-CIIPABOYHbIE M IOHUCKOBBIE
CHCTEMBI

1.9BC «YHuBepcurerckas oudimoreka onnaita» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/ ).
3.9b «Onekrponnas oudaunorexa HTW» (http://elib.ntiustu.ru).

Matrepuansi aas jauy ¢ OB3
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Becy kontentr OBC mpencraBneH B Bume (¢aitioB cnenuanbHOro (opmara s
BOCHpOI/I?)BeILCHI/ISI CI/IHTe3aTOpOM pqu/I, a TaK XX€ B TCCTOBOM BHJC, HpI/IFOI[HOM JUIA HpO‘{TeHI/IH C
HCITOJIb30BaHUEM SKPAHHOM JIYITbI M1 HACTPOHKOW KOHTPACTHOCTH.

2.2.3. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI
Teopus eepossmuocmu u MamemMamuieckas Cmamucmuka

CBeIIeHHH 00 OCHAIEHHOCTH AUCHUIIIMHBI CIICeNUAJTU3UPOBAHHBIM M JIﬁﬁOpﬂTOpHLIM
oﬁopynonalmeM U NNPpOrpaMmMHbIM o0ecneyeHHEM

Ne Bun 3aparui Haumenosanme | OcHAIEHHOCTH CIIEIIHAIBHBIX ITepeuenn
o\ CHELUANBHBIX | MOMELIEHUH U OMEIEeHUH 115 IPOrPaMMHOTO
I MIOMEILIECHUH U CaMOCTOSITEJIbHOU pabOoThI obecrieueHus.
IIOMENIECHUN UIA PexBusuTheI
CaMOCTOSITEITLHO TIOJTBEPIKIAIOIIETO
i paboThI JIOKYMEHTa
1 | Jlekuu YueOHas MebGenb ayJUTOpHAs ¢ | Microsoft Windows,
ayaMTOpus A | KOJIMYECTBOM pabodyux MecT B | opuCHBIN nakeT
MPOBEICHHUS COOTBETCTBUHU C KojudecTBoM | Microsoft Office,
JIEKLIMOHHBIX CTyneHTOB, pabouee Mmecto | JloroBop Ne 43-12/1712-
3aHATUN npenojaBaTes, nocka | 2019 or 18.11.2019.
ayJUTOpPHAs.
Kommnekr TIEPEHOCHOTO
POEKIIMOHHOTO
000py10BaHUs: HOYTOYK,
IIPOEKTOP, IKPaH Ha IITATUBE.
2 | [IpakTuueckue YuebHas MebGenb ayJUTOpHAs ¢ | Microsoft Windows,
3aHATUSA ayaMTOpuUs AN | KOJMYECTBOM pabodyux MecT B | OpUCHBIN MakeT
MPOBEICHHUS cootBeTcTBUM ¢ KonmdectBoM | Microsoft Office,
MIPaKTUYECKHUX CTyneHTOB, pabouee Mmecto | JloroBop Ne 43-12/1712-
3aHATUN npernojaBaTes, nocka | 2019 or 18.11.2019.
ayJIMTOpHA. MathCad 14, Cuert-
Kommnbrorepnas texHuka: | ¢pakrypa Ne Tr066970 ot
NepcoHaNIbHbIE  KoMIblOTEpHI, | 12.12.2008, 3A0
nepudepuiinple  ycrpoiictsa, | "CodtJlaiin Tpeiia",
JOCTYI B 3JIEKTPOHHYIO | OECCPOUHO.
UH()OPMAIIMOHHO- MathCad 15, Cuer-
oOpazoBarenbHyto cpeny HTU | pakrypa Ne Tr066970 ot
(pumana) YpdVY, kommiext | 12.12.2008, 3A0
JIULEH3UOHHOIO "CodtJlaita Tpeiia",
IIPOrpaMMHOr0 o0ecreyeHusi. | 6eccpoyHo.
3 | Koncynpranuu VYuebHas MeGenb ayIUTOpHas C
ayJMTOPHUS Ul | KOMMYECTBOM PabO4MX MeECT B | Cricrena
MIPOBEACHUS COOTBETCTBUHU C KOJINYECTBOM .
KOHCYJIbTAIlMii | CTY/ZIGHTOB, pabodee MeCTo BHHeOKOH(bepeHHH.H
Apache Openmeetings
nperno/iaBaTers, J0CKa
ayJIUTOpHASsI. CBobozso
. | pacnpoctpansiemoe 110 ¢
Komnbrorepnas TEXHUKA:
OTKPBITBIM KOJIOM
MEPCOHANBHBIE  KOMITBIOTEPHI,
nepugepuiiHple  YCTpOWCTBA,
JOCTYTI B AJIEKTPOHHYIO
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UH(POPMAIIMOHHO-
obpasoBarenbHyto cpeny HTU
(punmmana) Yp®dVY, KOMIUIEKT

JUIEH3UOHHOTO
MPOrPaMMHOTO O0ECTICUCHUSI.
4 | Texymmit VYyeOnas Mebenb ayIuTOpHAas c
KOHTPOJIb, ayAUTOpUS s | KOJMYECTBOM pPabOYMX MECT B
MPOMEXKYTOUHASL | IPOBEICHUS COOTBETCTBUU C KOJIUYECTBOM
aTTecTanus TEKYILETO CTyAeHTOB, pabouee wmecto | OmneparroHHas CUCTEMa
KOHTPOJISI U MIpEeno1aBaTelis, nocka | Windows, oducHBII
IIPOMEXYTOUYHO | ayAUTOpPHAs. nakeT Microsoft Office
i aTTecTanuu Kommnbrorepnas texuuka: | Jlorosop Ne 43-12/1712-
nepcoHaIbHbIE  KoMmbroTepsl, | 2019 ot  18.11.2019.
nepudepuiinple  ycTpoiicTBa, | Cucrema
JOCTYII B AJIGKTPOHHYIO | YIIPaBJICHUS y4eOHBIM
UH(OPMaLIMOHHO- KOHTEHTOM U O0y4eHHEM

oOpa3zoBatenbHyto cpeny HTU
(pnmmama) YpdVY, kKoMIuieKkT
JIMIIEH3UOHHOTO
POTPAMMHOTO 00ECTICUCHHSI.

LCMS Moodle

5 | CamocrosTenbHast
paboTa CTy/IeHTOB

ITomemenus s
CaMOCTOSTENLHO
i1 paboThI
oOyuaromuxcs

Meb6enb ayIUTOpHAas c
KOJINYECTBOM PabOYUX MECT B
COOTBETCTBUHN C KOJINYECCTBOM

CTYAEHTOB, palouee MeCTO
IIpenoaaBaTes, JOCKa
ayJIMTOpHAs.

Komnsrorepnas TEXHHUKA:
IIEPCOHAIBHBIE  KOMIIBIOTEPHI,
nepudepuiiHple  yCTpPONCTBA,
MOJIKJIFOUEHUS K CEeTH
WHrepHer, JIOCTYII B
IIEKTPOHHYIO
MH(OPMaLOHHO-

oOpasoBatenbHyto cpeny HTU
(pummama) YpdVY, KoMIUieKT
JULEH3UOHHOT O
MIPOrpaMMHOTO 00eCTIeueHus.

Microsoft Windows,
O(UCHBIH MaKeT
Microsoft Office,
Jlorosop Ne 43-12/1712-
2019 ot 18.11.2019.
MathCad 14, Cuert-
¢dakrypa Ne Tr066970 ot
12.12.2008, 3A0
"Co¢rJlaiin Tpeita",
OeccpoyHo.

MathCad 15, Cuer-
dbaxtypa Ne Tr066970 ot
12.12.2008, 3A0
"CodtJlaita Tpeiia",
OeccpovHo.

Jorosop Ha
MIPEIOCTaBICHUE
HOCTOSIHHOTO JIOCTYIa K
cetu laTepHer ot
30.12.2019 Ne 800037

2.3. PABOYAS TPOT'PAMMA JUCHUITJINHBI

Cneyuanvrule pazoenvl pusuxu

Pabouast mporpamMma IyCIMIUIMHBI COCTABIIEHA aBTOPaMHU:

Y4yeHnas creneHb Moapa3nenenue
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
YUYeHoe 3BaHHe
1 cTapuun €MapTaMeHT

XonplpeB Anekcanap p Jlenap

MpEeno/iaBaTe | €CTECTBEHHOHAYYH
AHaTOJIbeBUY

b oro o0Opa3oBaHUsI
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2.3.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIINU JUCHUITJINHBI
CneyuanvHule pazoenvl pusuxu

2.3.1.1. TexHo10r UM 00Y4YeHHUsI, HCTIOJIb3yeMble TPU U3YyYEeHHH THCUMIIIMHBI MOTYJIs

CwMmenranHoe 00y4eHHE C HCIIOJIb30BaHUEM AJIEKTPOHHOTO O0YUIEHHSI.

2.3.1.2. [Inannpyemble pe3yabTaThbl 00y4YeHHs1 (MHIMKATOPHI) MO AUCUHUILINHE

Koa u HauMeHOBaHHE
KOMIICTCHIIUHA

IInanupyemblie pe3yabTaTbl 00y4eHHs (MHANKATOPBI)

OIIK-1.
dbopMynupoBath W peliarh

Cnocoben

3aJa4u, OTHOCAIIHECA K

npodeccuoHanbHOM
JIEATEIIbHOCTH, MIPUMEHSS
dbyHIaMEHTaIbHBIE  3HAHUS

OCHOBHBIX 3aKOHOMEpPHOCTEHN
pa3BUTHS IPUPOJIBI, YETIOBEKA
U o01IecTBa

3namo:

e (¢yHIaMeHTalIbHbIE (U3UYECKUE OIBITHI,
pPa3BUTHU HAYKH;

® HA3HAYCHHEC W  IPHUHIHUIIGI
(bu3nIecKux mprudOpoB.

Ymemn:

e pabortath ¢ mpuOOpamMu Hu OOOPYIOBAHHEM COBPEMEHHOMN
(usnyeckoit Jaboparopuu;

® JCIIONIb30BaTh Pa3IMYHbIE METOIUKH (DU3UUECKUX M3MEpEHUM
1 00pabOTKH SKCTIEPUMEHTAIBHBIX JTAaHHBIX, B TOM YHCIIE C
MIPUMEHEHHEM KOMITBIOTEPHOM TEXHUKH U MH()OPMAIMOHHBIX
TEXHOJIOTHH IIPY PELICHUH 3a/1a4;

Hmemv onvim/énadems:

® HaBBIKAMH  HCIIOJIb30BAHUS  METOJIOB
MOJICTTUPOBAHUS B MH)KCHEPHOU NIPAKTHKE;

® TNPUMEHEHUS! OCHOBHBIX METOJOB (PH3HKO-MaTEeMaTHYECKOTO
aHaJIM3a /ISl pEIIeHNs] €CTECTBEHHOHAYYHBIX 3a]1ay;

HX POJIb B

JEUCTBUS  BaKHEUIINX

(bu3HIeCcKoro

2.3.1.3. CoaepsxkaHue TUCHUILINHBI

Kon
pa3znena,
TEMbI

Pa3nen, Tema
AU CIMILIMHbBI

Conepxanue

P1

BonaHoBas ontuka

[IpencraBnenue o npupoje ceera. CBeToBas BOJIHA.
KorepeHTHOCTP M MOHOXPOMATUYHOCTH CBETOBBIX
BOJIH. IIpoctpancTBeHHAs " BpEMEHHAs1
KOrepeHTHOCTh. CrocoObl MOJy4eHHUs] KOT€pPEeHTHBIX
HWCTOYHUKOB cBeTa. Pacuer wuHTEpPEpeHIIMOHHON
KapTUHBl OT JBYX KOIE€PEHTHBIX MCTOYHMKOB.
OnTnueckass JMHA NYTH W ONTHYECKass Pa3HOCTb
xofa BoJH. MHTepdepeHIMs B TOHKHX IJICHKAX.
[Tosocsl paBHOI ToNIIMHBI (KJIKMH, Kojiblla HeloToHA)
U II0JOCHl  paBHOro  HakioHa. IIpakTtuueckoe
MIPUMEHEHHE WHTEPPEpEeHIN CBETa: IMPOCBETICHHE
OITUKHU, KOHTPOJIb 00pabOTKU MOBEPXHOCTEH, TOUHOE
U3MepeHue JUTMH 0Tpe3KoB. IHTeppepomeTphl.
[Tpunnun I'roitrenca-®Openens. Meron 300 Openens.
[IpssMonuHeHOe pacrpoCcTpaHEeHUe CBETa.
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Hudpakius @DpeHens Ha KpyrjioM OTBEPCTUH U
IUCKe. 30HHAs IJIACTUHKA.

Hudpakus Dpaynrodepa Ha OAHOM wIenw, Ha
T paKIMOHHON pelIeTKe. Judpakimonsele
cnektpel.  Jludpakumss HA  MPOCTPAHCTBEHHOMH
pemerke. @opmyna bparra-Byneda. HMccnemoBanue
CTPYKTYpHI kpructauioB. [Tousitue o ronorpaduu.
EcrecTBeHHBId ¥ TOJSPU30BAaHHBIA CBET. Bujbl
MOJIAPU30BAHHOTO CBeTa (JIMHEWHO-NOJISPU30BAHHBIMH,
MOJIAPU30BAaHHBIA MO KPYry U MO  DJUIMICY).
[longpuzanusa cBeTa IpU  OTPAXKEHUH. 3aKOH
bprocrepa. AHanu3 MoJasipu30BaHHOrO CBETa. 3aKOH
Maimroca. JIgoriHoe nmydenpenomiieHue. [lonspouasl u

MOJISIPU3ALUOHHBIE IIPU3MBL. HckyccTBeHHast
ONTHYECKas AQHU30TPOIHS. Wutepdepenmms
MOJISIPU30BAHHOI O CBETA. [Ipumenenue

MOJIIPU30BAHHOTO CBETA.
Onrtuueckn oaHOpoaHas cpeaa. Jucmepcusi cBera.
OO6nacTi HOpPMaNIbHOW W AHOMAJIBHOM JHUCHEPCUU.
DOnexTpoHHas Teopusl nucnepcun certa. Wsnydenue
Basunosa-Uepenkona.

P2

KBanroBag ontuka

PaBHOBecHOCTB TEIIOBOTO U3ITy4YCHHUSI.
DHepreTuveckas CBETUMOCTb. CrnexrpasibHast
IJIOTHOCTh YHEPreTHUECKON CBETUMOCTH. AOCOIIOTHO
yepHoe Teno. 3akoH Kwupxroda. Pacnpenenenue
SHEPTUU B CHEKTPe a0COIOTHO YEPHOTO Tela. 3aKOHBI
Credana-bonbuimana u Buna.

KBanroBas runote3a usnydenus. dopmyna Ilnanka.
3akonbl  Credana-bonpiiMana  Kak  CIeACTBUE
¢dbopmynel [Tnanka. OnTryeckas MUPOMETPHSL.
®dotosnextpudeckuii  3pdexkr. (OCHOBHBIE 3aKOHBI
BHemHero Gotorddexra. ®otonsl. Macca U UMITyIbC
dbortona. YpapHenue DiHITeHa s Porodrddexra.
MHorohoToHHbIH doroadekr. BuyTpenHnit
botorddexr.

Paccesane (oTOHOB Ha DIEKTpOHAX BeEHIECTBA.
Teopuss sdpdexra Komnrona. JlaBneHue cBera, €ro
KBaHTOBOE W BOJIHOBOE OOBsiCHeHHE. J(nanekTudeckoe
€IMHCTBO KOPIYCKYJISIPHO-BOJTHOBBIX CBOWCTB
AJIEKTPOMArHUTHOTO M3ITyYSHHSL.

P3

DJIEMEHTEI KBAHTOBOK
MEXAHUKHA U aTOMHOU
¢buzukn

Ombitel  Pezepdopma  mo  paccesHHIO — O-HaCTHIL
BemecTBOM. [lnaHerapHas wmojens atoma U €e
KpUTUKa € MO3UIUN  KJIacCHYecKOM  (U3HKH.
ITocrymater  bopa. bopoBckas Teopuss aroma
BoJoposa. JIuHeWdyaTslii CHEKTp aTomMa BOAOPOIA.
[ToTeHnmansl MOHU3AMU U BO30YXkAeHHs. Teopus
bopa nns Bomopononono6usix cucreM. OnbiT @panka
u ['epua. /IMCKpPETHOCTH PHEPreTUUYECKUX YPOBHEN B
atoMme. 3aTpynHeHus teopun bopa.

KopnyckynsipHO-BOTHOBOM JlyaJlu3M CBOMCTB YacCTHIL
BemectBa. Bomubr ge bpoiinsa. Onbiter [[pBrccona u
Jlxepmepa. CBoiicTBa BOJXH € bpoins u  wux
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BEPOATHOCTHBIN CMBICII. CootHomieHne
HEONPEACICHHOCTEN KaK IIPOSIBIICHUE
KOPIYCKYJISIPHO-BOJIHOBOI'O ~ Jyaju3Ma  CBOMCTB
MaTtepuu. BonHoBas ¢yHKIMs, ee CTaTUCTUYECKUM
CMBICJI, CBOMCTBAa M  HOpMHUpOBKa. [IpuHiun
IIPUYMHHOCTH B KBaHTOBOHM MexaHuke. CTalmoHapHbIe
COCTOSIHHUSL. VYpaBHeHue [Ipenunrepa s
CTallMOHAPHBIX COCTOSHUM.

CBobOonHas yactuna. MukpoyacTuiia B OJHOMEPHOMH
IPSIMOYIOJIbHON MOTEHIUAIBHON sIME C OECKOHEYHO
BBICOKMMM CTeHKamMu. KBaHTOBaHuME »dHepruum u
UMITyJIbCA  YacCTHLBIL. TyHHenbHbII 3P dexT.
I'apmoHMUeCKHil OCHUIUIATOP.
KBanTOBO-MeXaHn4eckass  3ajgada  JiId  aToMa
BOZOPOJA. DIEKTPOH B C(HEPUUECKH CUMMETPUIHOM
nosie. KBaHTOBbIE 4ucia: TJIaBHOE, OpOUTAIbHOE M
MarHMuTHOE. DHEPreTU4YEeCKUl CHEKTp 3JEKTPOHOB B
atoMe. KBaHTOBaHME MEXaHWYECKOTO M MarHUTHOIO
OpOUTAIBHOTO MOMEHTOB 3JIeKTpoHa. HopmanbHbIi
s dekt 3eemana.

Oneir  Ilrepna u I'epnaxa. CnumH  3JI€KTpOHA.

CnuHoBoe KBaHTOBOE YUCJIO. [TpuHIMI
HEPa3IMYUMOCTH TO/I€CTBEHHBIX YacTHII.
®epMuoHsl U OO30HHI. [Mpuaumun  [Taynm.

Pacnipenenenue 3J€KTPOHOB B MHOT'OXJIEKTPOHHOM
atomMe 10 coctosiHuAM. Ilepuonnueckas cucrema
anemenToB .. Menneneena.

Topmo3Hoe PEHTTEHOBCKOE W3JTy4YCHHUE.
KopoTtkoBonHoBas rpaHuia CILIOITHOTO
PEHTI€HOBCKOIO  CIEKTpa.  XapaKTEepUCTUYECKUH
PEHTI€HOBCKUM crieKTp. 3akoH Mo3mu.

CrioHTaHHOE M BBIHYXJICHHOE M3iydeHue. HBepcHas
3aCENICHHOCTh DHEPreTHUECKUX YPOBHEH U CIOCOOBI
ee  ocymectBieHus. [IpuHununuanpHas  cxema
JICUCTBUS KBAaHTOBOIO TreHeparopa. ['a30Bell U
pyOuHOBBIH  Jazepbl. [IpuMeHeHHWE  ONTHYECKUX
KBAaHTOBBIX '€HEPATOPOB.

P4

D1eMeHTHI KBAHTOBOM
CTaTHCTUKH U (DU3UKHU
TBEPJIOTO Tea

CBoiicTBa KpPUCTAUIMYECKHX TeJ. Tumbl CBs3eld B
KpucTauiax. MeanbHple U peaibHbIE KPUCTAILIBL.
Craructuueckuii  Coco0 OMHUCAaHMUSI  KOJIJIEKTHUBA
yacTul. Pa3oBoe MPOCTPAHCTBO. DJIEMEHTapHas
suerika.  [lmoTHOoCcTh  cocTosiHME B (pa30BOM
MIPOCTPAHCTBE.

[ToBepxnocts ®epmu. I[loHsTHE © KBaHTOBBIX
cratuctukax bosze-OiHmreliHa u  ®Pepmu-/lupaka.
Pacnipenenenue  3JIEKTPOHOB ~ MPOBOJMMOCTH B
METaJJie 1O DHEPrusM TMpH aOCOMIOTHOM HYyIe
temnepatyp. OHeprus @Depmu. BbIpOXKIEHHBIT ©
HEBBIPOXKJCHHBIA  DJIGKTPOHHBIM  ra3.  BrusiHue
TeMIepaTypbl Ha  paclpelesieHHe  SJIEKTPOHOB.
Temneparypa @epmu.

DHEPreTUYeCKNe  YpPOBHM  CBOOOJHBIX  aTOMOB.
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OO6oOmiecTBIeHHE  DIIEKTPOHOB B KPHUCTAJUIE.
DHepreTudeckue 30HbI B KpucTtamie. Pactipenenenue
JIEKTPOHOB 110 PHEPreTHUYECKUM 30HaM. BaneHTHas
30Ha. 30Ha TPOBOAMMOCTH. 30Ha 3alpeLICHHBIX
SHEPIrUM. DHeprus AKTHUBALIUU. Meransl,
JURJIEKTPUKH, TTOJIYIPOBOAHUKU. D((eKTuBHas Macca
3JIEKTPOHA B KPUCTAJLIE.

ITomynpoBonnuku.  CoOCTBEHHass  IPOBOJUMOCTh
MOJIYIPOBOJHUKOB. KBazuuactuupbl — 3JEKTPOHBI
IPOBOAMMOCTH MW JAbIPKU. YpoBeHb Pepmu B
COOCTBEHHBIX [I0JIYTIPOBOIHUKAX. [TpumecHas
IIPOBOJAMMOCTD TIOJYIPOBOJHUKOB. OJIEKTPOHHBIA H
JBIPOYHBIN [IOIYIIPOBOIHUKH. Temneparypnas
3aBUCUMOCTh JJEKTPOIPOBOIHOCTH
IIOJIYyIIPOBOXHUKOB. TepMHUCTOPBL.

KoHTakTHBIE sBIEHUS B NMOJIYNPOBOAHUKAX. KOHTakT
ANEKTPOHHOTO U JBIPOYHOrO MOJIYHPOBOAHUKOB (p-N
IEepPEeXo/l) M €ro BOJIbT-aMIIEpHasi XapaKTepHUCTHUKA.
[TosynpoBOIHUKOBBIE TUOABI U TPAH3UCTOPHI.
@DOTO2IEKTPUUECKHE SBJIEHUS B IOJIYIPOBOJHUKAX:
(GboTOnpoBOANMMOCTh,  BHYTpeHHUH  (oTOd(hdeEKT,
¢boroaddexT B 3anmuparomiemM cioe.

Ilonartue o ¢ononax. Pacnpenenenue (HOHOHOB IO
SHeprusM. TermioeMKOoCTh KpucTajljia MpH HU3KUX U
BBICOKMX TemmepaTrypax. Ilonarue o kBaHTOBOM
TEOpUU  TEIUIONPOBOJHOCTH  TBEPABIX T€l U
NEKTPOIPOBOIHOCTH METaJlJIOB.
Xapakrtepuctudeckass temmeparypa Jlebas. 3akoHBbI
HeGas. CBepXnpoBOIUMOCTb. MarHuTHble CBOWCTBA
CBEPXITPOBOJHHUKOB. BricokoreMmneparypHas
CBEPXIIPOBOAMMOCTD.

PS5

OnemMeHTbl GU3UKU
aTOMHOTO siipa U
AIIEMEHTAPHBIX YaCTHUI]

XapakTepucTUKa aTOMHOIO sapa: 3apsja, Macca,
pa3Mep, IIOTHOCTh. MaccoBoe W 3apsiAOoBOE 4YHUCIA.
CoctraB sapa. Hyxnonsl. HM3orombsl.  W3006apsl.
B3aumoneicteue HykioHOB. [IoHsTHE O CBOMCTBAX U
npupojie siAepHbIX cui. JledekT Macchl W PHEPruu
CBSI3U sJIEp.

PannoakTHBHOCTE. PagnoakTuBHBIC psAbL.
Kunernueckuii 3akoH paJMOaKTUBHOIO pacraja.
[TocTostHHAsT paiOaKTUBHOTO pacmaaa. AKTUBHOCTh
PaIMOAKTUBHOIO  BEIIECTBA. 3aKOHOMEPHOCTH U
MIPOUCXOXKACHUE anbda-, OeTa- U TaMma - U3JIy4CHUS
ATOMHBIX SJEP.

SlnepHble peaknMu W 3aKOHBI COXpaHeHus. Peakims
nenenus saapa. Llennas peakuust aenenus. [oustue o
AIEPHOM SHepreTuke. Peaknuu cuHTE3a aTOMHBIX
sanep. [Ipobiema  ympaBisieMbIX  TEPMOSIEPHBIX
peaKuuid.

OO0mue CBOMCTBaA 3JIEMEHTapPHBIX YaCTHII.
Knaccudukanms snemMeHTapHBIX 9acTHI], UX B3aMHas
npeBpaniaemMoctb. Jlentonsl. Anponsl. KBapku.
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2.3.1.4. SI3bIKk peanu3anuu MPOrpaMMbl

IIporpaMmma qUCHUIIIIMHBI peau3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Pocculickoit denepanuu.

2.3.2.YYEBHO-METOJANYECKOE U TH®OPMALNOHHOE OBECIIEYEHHUE

TACIHATITAHBI

CneyuanvHule pazoenvl pusuxu

JJIeKTPOHHBbIE pecypchbl (M31aHus)

1.

Craponyo6nesa, ['.Il. Kypc nekmuii mo ¢usuke: MexaHWKa, MOJEKyJsIpHas (Qu3nka,
TepMonuHaMuKa. OnekrpuuectBo u marHetusm / [.II. CraponyOreBa, A.A. XaIlieHko ;
@enepalibHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUYPEKIACHHE BBICIIETO
npodeccuoHanbHOro  oOpazoBaHus  CTaBpOIONBCKUN  TOCYIAapCTBEHHBIH  arpapHbIi
yHuBepcuteT. — CtaBponosib : CTaBponoJbCKUA rOCYAapCTBEHHBIN arpapHblii YHUBEPCUTET,
2017. - 169 ¢ : wn — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Hukepos, B.A. ®usuka: coBpemennblii kypc / B.A. HukepoB. — 4-e uzn. — Mocksa :
HamkoB u K° 2019. — 452 c. : wi. — Pexum pnocryna: mo mnoxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

HukepoB, B. A. ®usuka ans By30B: MEXaHUKa W MOJICKyJspHas ¢usmka : [16+] /
B. A. HukepoB. — Mocksa : JlamkoB u K°, 2019. — 136 c. : wi. — Pexxum noctyna: mo
moamucke. —  URL:  https://biblioclub.ru/index.php?page=book&id=116499 (mara
obpamenus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekcT : 3J1IeKTpOHHBIH.
AbnpaxmanoBa, A.X. ®usnka. DJIEKTpUUECTBO: TeKCTHl Jekuuid / A.X. AbmpaxmaHosa ;
MunuctepctBo o0pa3zoBanus 1 Hayku P®, Kazanckuil HallnOHANBHBIN UCCIIEOBATEIbCKUN
TEXHOJIOTMYEeCKHl yHUBepcuteT. — Kaszanp : Kas3aHCKuMI Hay4YyHO-MCCIIEI0BATEIIbCKHI
TexHojoruueckuit ynusepcurer, 2018. — 120 c. : cxem., Tabma., uin. — Pexxum moctyna: mo
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

®usuka: npaktukyM. B 3 4. Y. 1. Mexanuka. MonekynspHas (pu3MKa U TepMOJAWHAMHKA
/aBT.-cocT. A.A. XoasipeB, K.M. Kopaucuk ; M-Bo obpa3zoBanus u Hayku P® ; ®DI'AOY
BIIO «Yp®V um. IlepBoro IIpesunenta Poccun b.H. Enpunna», HuxueTarui. TexHos. uH-
T (¢ui.). — Huwxumit Tarun : HTU (p) VpDYVY, 2018. — 134 c. http://elib.ntiustu.ru/97#target-
1649

®uzuka: npaktukym. B 3 u. Y. 2. Dnexkrpoaunamuka. Konebanus u Bosnsl /aBT.-cocT. K.M.
Kopuucuk, A.A. Xoasipes ; M-Bo o6pa3oBanus u Hayku PO ; DTTAOY BIIO «Yp®VY um.
[TepBoro Ilpesupenta Poccum b.H. Enpumba», Hwuwxuerarwn. texuon. uH-T (pui). —
Hwxuwuii Tarun : HTU (¢) Yp@V, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
®uznueckuii npaktukym: B 3 u. Y. 1. Mexanuka. MonekynspHas ¢usuka u
TepMoauHamuKka /aBT.-cocT. A.A. Xonasipe, K.M. Kopaucuk; M-Bo o0pa3oBaHus U HAyKU
P® ; ®I'AOY BIIO «Yp®Y wum. Ileporo Ilpesunenta Poccum Bb.H. Enbuunar,
Hwxnerarun. texHon. uH-T (¢un.). — Huxuanit Tarun : HTU (¢) Ypd@V, 2018. — 80 c.
http://elib.ntiustu.ru/97#target-1651

IleyaTHbIE U31aHUSA

1. Tpodumona T. U. Kypc pusuku : yued. mocobue s By3os / T. Y. Tpopumosa. - 14-e uzs.,

crepeotuIl. - M. : Akagemus, 2007. - 560 c. : ui. — 275 3Kk3.
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IIpodeccnonanbubie 0a3bl HH(OPMANMOHHO-CIIPABOYHbIE M TOHMCKOBBIE

CHUCTEMBbI

JAHHBIX,

1. DnekTpoHHO-OMOIMOTEYHAs cucTeMa «Jlauby» https://e.lanbook.com

2. DnexkTpoHHO-OMONMoTeyHass  cuctemMa  «YHUBepcuTeTrckas  buOnmoreka
http://biblioclub.ru/

3. OBC IPR bhooks http://www.iprbookshop.ru

4. http://school-collection.edu.ru — exuHas KoJUIEKIUs IIUPPOBBIX 00PA30BATEILHBIX PECYPCOB

5. http://fcior.edu.ru - ®enepanbHblii HEHTP HHGOPMAIHOHHO-00PA30BATEILHBIX PECYPCOB
(PLIVOP)

Ounnaiigy»

Ilepuoanyeckue u3TaHus

1. Bectnuk MockoBckoro  yHuBepcutera. Cepus 3:  Dusuka.
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. BecrHux Cankr-IlerepOyprckoro YHUBEPCUTETA.
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. UmxenepHo-pusnueckuii KypHa -

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

Yenexu pusnueckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

Hay4no-nonynsipHblit hpusznko-maremMatuveckuii xypuan «Ksauty» - https://kvant.ras.ru

Kypnan Texuudeckoii ¢pusuxu - http://journals.ioffe.ru/journals/3

XypHai skcriepuMeHTaIbHON M TeopeTrueckoit husuku - http://jetp.ac.ru/cgi-bin/r/index

VYueOHnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

dusnyeckoe obpazoBaHue B By3ax - http://pinhe.lebedev.ru

ActpoHomus -

duzuka u XUMHUSI -

©CoNo A

Matrepuansi aas jauy ¢ OB3
Becy konrent OBC mpencraBieH B Buzae (¢aiuioB crneuuanbHoro (Qopmarta  Juis
BOCITPOMU3BCACHUSA CUHTE3aTOPOM pPC€UM, a TAK K€ B TCCTOBOM BUAC, IIPUTOAHOM JIA NPOYTCHHUA C
UCIIOJIb30BAaHUEM SKPAHHOM JyIbl M HACTPOMKONW KOHTPACTHOCTH.

2.3.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

Cneyuanvrole pazoenvl pusuxu

CBeennsi 00 OCHAIIEHHOCTH IMCUMILUIMHBI CHENUAJM3HPOBAHHBIM M JA00PATOPHBIM
000py/0BaHNEM U MPOrPAMMHBIM o0ecredyeHneM

HanmenoBanue [Iepedenn
No CHeIHalbHBIX OcHaIeHHOCTh CIIelUaTbHbBIX IPOrPaMMHOTO
Hi Bun 3agarui OMENIEHUN U IOMENIEHUN U IIOMEIMCHUN IS olecrieueHus.
I MIOMENICHU I s CaMOCTOSITENTLHOM pabOTHI PexBu3uTHI
CaMOCTOSITEIIbHOU MTOATBEPIKIAIOIIIETO
paboTHI JTIOKYMEHTAa
1 | Jlexuun YyeOHnas Mebenn ayIUTOpHAas ¢ | OnepanuoHHasi cucteMa
ayIUTOPUS JUIsl | KonyecTBOM pabounx MecT B | Windows, oducHbIN
MIPOBEICHUS COOTBETCTBUU ¢ KosmuecTBOM | makeT Microsoft Office
JIEKITMOHHBIX cTyaeHtoB, pabouee  wmecto | JloroBop Ne 43-12/1712-
3aHATUN [IpEenoaaBarTels, nocka | 2019 or 18.11.2019.
ayIUTOpHAsI. Cucrema
KomnerorepHast TEXHHMKA: | BUJCOKOH(epeHmit
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KOMILIEKT (TIEPEHOCHOTO — €CITU
aymatopusi He o0OopyaoBaHa
CTaIlIOHAPHBIM
000pyTI0BaHUEM )
MPOEKIIMOHHOTO 00O0PYAOBaHUS:
HOYTOYK/KOMIIBIOTEP, MPOCKTOP,
IPOCKIIMOHHBIN 3KpaH/I0CKa.

Apache Openmeetings
Cucrema
yIpaBieHUs] y4eOHBIM

KOHTEHTOM U 00y4eHHEM
LCMS Moodle

[Ipaktuueckue | YueOHas Meb6enb ayauTOpHAas ¢ | OnepanmoHHasi cucTeMa
3aHSTHS ayuTopus JUId | KonudecTBOM pabounx mect B | Windows, oducHbIi
MIPOBEICHUS COOTBETCTBUM C KoaudecTtBOM | maker Microsoft Office
MPaKTUYECKUX cTyaeHtoB, pabouee  wmecto | JloroBop Ne 43-12/1712-
3aHATHAN MIpEno1aBaTelis, nocka | 2019 or 18.11.2019.
ayIUTOpHAsl. Cucrema
Komnrerorepnas TEXHUKA: | yIIpaBICHUs Y4eOHBIM
KOMIUICKT (TIEPEHOCHOTO — €CJIH | KOHTEHTOM H O0Yy4YeHHEM
aynutopusi He obopynoBana | LCMS Moodle
CTaI[IOHAPHBIM
00opynoBaHuEM)
MIPOSKIIMOHHOTO 000PYIOBAHUS:
HOYTOYK/KOMIIBIOTED, MPOEKTOP,
POEKIIMOHHBIN SKpaH/I0CKa.
JlaGopatopHble | YueOHas Meb6enb ayauTOpHas c | He tpeOyercs
3aHATUS ayJIUTOpHS JUTSL | KOJIMYECTBOM pabodmx MecCT B
MPOBECHUS COOTBETCTBUU C KOJMYECTBOM
1a00paTOPHBIX CTyJIEHTOB, pabodyee  MecTO
pador Ne 308-309 | mpenogaBatens, JIOCKa
JlaGoparopust ayIUTOpHAsl.
ONTHKHU u | ObopynoBanue,
KBAaHTOBOU (PM3UKH | COOTBETCTBYIOIIEEC TPEOOBAHUSAM
OpraHu3aIu yueOHOro

mnmponoecca B COOTBETCTBUH C

CaHUTAapHbIMM  TpaBWIAMH U
HOpPMAaMHU:

HaGop JIEeMOHCTPAIIMOHHBIN
«Omnpenenenue MTOCTOSTHHOM
[Tnanka» — 1 .

VYceraHoBKa  JUIi HM3y4YeHUs
saBneHus uHTepdepeHunn — 1
IIT.

VYcTaHoBKa JUISL  ONpENENIECHHUS
paanyca KpWBU3HBI JUH3BI — 1
IT.
VYceraHoBKa  JUII HM3y4YeHUs
SBJICHU MOJISIpU3aLuu cBeTa — 1
IIT.

YcraHoBka AN M3YYEHHUs
SIBTICHUI 00yCITOBICHHBIX
mudpakuueit — 1 mr.

VYcraHoBka 11 HM3y4YeHUs

JUcIiepcuu cBera — 1 mr.
YcraHoBka I MCCIIEIOBaHUSI
XapaKTepI/ICTI/IK BaKyyMHOFO
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dorornementa — 1 mrT.
YcTaHoBKa IS OMpeJeeHUs
JUIMHBI CBETOBOM BOJHBI TMpHU
nomou konern Heiorona — 1
IIT.

VYcranoBka «OnbiT @paHka U
I'epua» — 1 mwir.

VYcraHoBKa  JUISL  HM3Y4YEHUS
SBJICHUS €CTECTBEHHOI'O
BpALCHUS IUIOCKOCTH
NOJIIPU3ALIMU CBETAa — 2 IT.

VYcraHoBKa 1O IpagyMpOBKeE
CIIEKTpOCKOIa o

®paynrodepoBpiM JTHHUSIM — 1
IIT.

dotometp otpakenust PO-1 — 1
IIT.
Caxapumertp
CY-3 -2 mr.
MoHoxpomaTrop yHUBEPCAIBbHBIN
MajorabaputHelii MYM — 1 miT.
Crnexrpockon IByXTpyOHBIH — 1
IIT.

Habop crnekrpanbHbIX TpyOOK ¢
MCTOYHUKOM MUTaHUA — | IIT.
VceraHoBKa Uil HM3y4YeHUs
dboTtodrddexra — 1 mr.

YHUBEPCAIbHBIN

MeGenb ayuTopHas ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUU C KOJINYECTBOM
CTYJEHTOB, pabouee MecTo

npenoaasares, 10CKa — Cucrema
VYyeOHnas ayIUTOpHas BUJICOKOH(epeHIit
KoHcybTatu ayauTopus A KomnbroTepHas TexHuKa: Apache Openmeetings
IPOBEICHUS KOMILIEKT (1epeHocHoro — ecian | CBoOoaHO
KOHCYJIbTAIi ayIuTopusi He 000pyI0BaHa pacmpoctpansiemoe 10 ¢
CTaLlMOHAPHBIM OTKPBITBIM KOJIOM
000pyTI0BaHUEM )
MPOEKIIMOHHOT'O 000PYAOBaHUS:
HOYTOYK/KOMIIBIOTEP, IPOEKTOP,
IPOEKIIMOHHBIN 3KpaH/I0cKa.
Texymmii VYuyebnas aynutopus | Mebenb ayJuTOpHAas ¢ | OnepanuoHHas cuctema
KOHTpOJIb, JUTS MpOBEJEHUS | KoMuyecTBOM pabounx MecT B | Windows, oducHbIi
IPOMEXYTOUH |TEKYILEro KOHTPOJS | COOTBETCTBMM C KosndecTBoM | makeT Microsoft Office

ast aTTecTalnus

U TPOMEKYTOYHOMN
aTTecTanuu

CTYIEHTOB, paboyee  MecCTO
nperno/iaBaTeds, J0CKa
ayJIUTOpHAs

Kommnbrorepnas TEXHUKa:
KOMIUIEKT (IepEHOCHOTO — €ClH
ayauropus He  o0opyaoBaHa
CTallMOHAPHBIM
000pyTOBaHUEM )

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

yIpaBJieHUs] y4eOHBIM

KOHTEHTOM U O0Yy4YCHHEM
LCMS Moodle
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MPOEKIIMOHHOTO 000PYIOBAHUS:
HOYTOYK/KOMIIBIOTEP, MPOCKTOP,
IPOCKIIMOHHBIN 3KpaH/I0CKa.

CamMmocTosTeNb
Hasi pabora
CTYJICHTOB

VYuebnas
ayauropus/
IMomemenus  mia
CaMOCTOSTCIbHOM
paboThI
o0yyJaromxcs

MeGesnb ayJUTOpHas C
KOJIMYECTBOM pabO4YMX MECT B
COOTBETCTBUM C KOJIMYECTBOM

CTYIEHTOB, paboyee  MecCTO
npernojaBaTes, J0CKa
ayJIMTOpHAsl.

Komnrerorepnas TEeXHHKA!
IIEPCOHAIBHBIE  KOMIIBIOTEPHI,
nepudepuiinbie YCTPOICTBA,
YCTPOMCTBA  MOAKIIOYEHUS K
cetu UWurtepner, poctyn B

AIIEKTPOHHYIO HMH(OPMAITMOHHO-
obpazoBarenbHyto cpeny HTU
(pummana) YpdY, KOMIIIEKT
JUIEH3UOHHOTO POrPaMMHOTO
o0ecrnieyeHus

OmnepanuonHasi cuctema
Windows, otucHpIi
naker Microsoft Office,
Horosop Ne 43-12/1712-
2019 ot 18.11.2019.
Horosop
MIPEIOCTaBIICHUE
MOCTOSTHHOTO JIOCTYTa K

ceru  WHTepHer  oT
30.12.2019 Ne 800037

Ha

25




		2025-04-10T14:12:04+0500
	Потанин Владислав Владимирович




