denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.5.09

(unoexc oucyunnumnwr)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

XUMUS

(HaumeHoOBaHUE OUCYUNTIUHDL)

10 HAIIPABJIEHUIO MOJATOTOBKHU (CHEIMATIEHOCTH)
15.03.01 MammHOCTpOCHHE

(KOO U HAUMEHOBAHUE HANPABTIEHUsSI NOO20MOBKU, cneyuanbHocmu 6 coomeemcmeuu ¢ @IOC BI10/ @I'OC BO)

COBpeMeHHHC TEXHOJIOIT'MYCCKHUC MMPOUCCChI U3TOTOBJICHUA I[CTELH@IZ B
MalllIMHOCTPOCHUU

(ranpasnennocms (npoduns))

®dopMma oOydeHuUsI: 3a04YHast

['ox Habopa: 2019

PacnpenesieHue 4acoB IMCUUILIMHBI 10 KypcaM U BHAAM 3aHATHH (110 yueOHOMY

IUIAHY)
KoaunuyectBo 3ET 4
Yacos no PYII 144
Buabl koHTpOJISI HA IK3aMeHbI 3adeTsl Kypcosbie Kypcosbie Korrpoasmbie
Kypcax NPOEKTHI padoThI (s 32?,?::0";, tbop-
MBI 00yYeHHsI)
2
NeNe kypca
1 2 4 5 6 Hroro
3ET no xkypcam 4 4
Jlexknuu 4 4
JlagopaTopHbie 2 2
IIpakTHYecKue 2 2
KonrakTHas padoTa 8 8
Cawm. pa6ora 132 132
Koutpoan 4 4
Hroro 144 144

ToabsaTTH, 2018




PaGouas mporpamma coctasiena Ha ocHoBanud ®I'OC BO u yuebHOTO 1miana
HampaBlIeHUs MOAroToBKH (crnenuaibHoctr) 15.03.01 MaruHocTpoeHHE

(KOO U HAUMEHOBAHUE HANPABTLEHUS NOO20MOBKY, cneyuatbHocmu 6 coomeememeuu ¢ @TOC BITIO! @I'OC BO)

Penen3supoBanne paéo4eid nporpaMMbl AUCHUIINHBI:

x| OtcyTcTBYeT

x| YuebOnas (pabouas) mporpamma o100peHa Ha 3acenannuu Kapeapbl « Xumus,
XUMHUYECKHE TIPOIIECCHI M TEXHOJIOTHI (MTPOTOKOJ 3aceqanusi Ne 2 ot « 04 »

09 2018 1.)
Penensenr
(OoadcHOCmb, YueHoe 386aHue, cnmeneHy) (noonucs) (U.0. Damunus)
«_» 20 T

Cpok neiicTBusi padoueii mporpaMMbl AUcHUILIMHBI 10 «04» 09 2024r.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl I CHUILIHHBI:

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 .

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COI'JTACOBAHO

3aBenyromuii kadeapou
«CBapka, 00paboTKa MaTepHaJIOB JaBJICHUEM U POACTBEHHBIC MPOIECCHI»

(8vinyckarowel HanpagieHue (CneyuaibHOCmy))

« » 20 T B.B. Eannios

(noonucs) (U.0. Pamunus)

YTBEPXJIAIO

3aBenytomuii kadenapoit «XuMus, XUMUYECKHUE MPOLIECChl U TEXHOJIOTUH
(paspabomasuteri PI1]])

«__» 20 T [".. OcTaneHko
(noonucs) (M.0. @amunus)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.5.09 Xumus

(MHIOEeKC ¥ HANMEHOBaHWE TUCIMILTHHEI (Yy4eOHOTO Kypca))

1. Heab 1 32124 U3y4YeHUS TUCHUILIMHBI (Y4e0OHOT0 Kypca)

Lens — QopMHupOBaHHME COBPEMEHHOI'O TMPENCTABICHUS O BEIIECTBAX, HX
CTPYKTYp€, CBOMCTBAaX M B3aUMHBIX IIPEBPAILICHUSIX.

3amaun:
1. Jlath 3HaHWS 00 OCHOBHBIX 3aKOHOMEPHOCTSX B3aWMOCBSI3U MEXKIy CTPOCHU-
€M U XUMAYECKUMHU CBOMCTBAMHU BEIECTBA.

2. [IpuBHATh HAaBBIKM aHAJIM3a TPOIECCOB, MPOUCXOANINX MPU MPOTCKAHUU XH-
MHYECKUX PEAKIIUH.

3. HayuuTp npuMeHsTH MOJyYCHHBIC 3HAHUS M YMEHHS ISl 0€30IacHOIO HC-
MOJIb30BAHMS BEILIECTB B MOBCEAHEBHOM >KU3HU W HA MPOU3BOJACTBE, MPEIyIpPEKIe-
HUS SIBJICHUI, HAHOCSIIIIUX BPEJ 3I0POBBIO U OKPY>KAIOIIEH cpeie.

2. MecTto nucuuiuiaabl (yuedHoro kypcea) B crpykrype OIIOIT BO

Hannas qucuumuinHa (y4eOHbI Kypc) oTHOCUTCS K bioky 1 «/lucuurmiuael
(Momymn)», 6a30Bas 4acTh.

JlucuuiuiuHbl, ydeOHbIe KYpChl, HA OCBOCHUHU KOTOPBIX Oa3zupyeTcs JaHHas
auciuIUInHa (y4eOHbIN Kypce) — «BhIcias MaTeMaThKay.

Jucruruinabl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHUS,
HABBIKM, TPHOOPETAacMbIe B PE3YJIbTaTe M3YUYCHUS JAHHOW AUCIUILUIMHBI (Y4eOHOTO
Kypca) — «Marepuanosenenue u TKM», «9konorus», « TeXHOTOTHSI KOHCTPYKIIMOH-
HBIX MaTepUaIOB.

3. [lnanupyemblie pe3yJbTaThl 00y4eHHs MO JUCHUILIMHE (Y4eOHOMY KYyp-
Cy), COOTHECEHHbIE C IUVIAHMPYEMBbIMHU pe3y/JabTATAMU OCBOCHUsI 00pa3oBaTe/Ib-
HOH NMPOrpamMmasl

dopMupyembie U Ilnanupyembie pe3yJbTaThI 00y4eHUA
KOHTPOJIHPYeMBbIe
KOMIIETeH LUK
- YMEHME UCII0NIb30- 3HaTh: MpaBUJIa MOBEICHUS U TEXHUKY 0€30M1aCHOCTHU B
BaTh OCHOBHBIE 3aKOHBI | XUMUYECKOM 1a00paTOpun; OCHOBHBIE MOHSATHUS U 3a-




€CTEeCTBEHHOHAYUYHBIX
JTUCLMIUIMH B TIpodec-
CHOHAJILHOM JIesITENb-
HOCTH, IPUMECHSITH Me-
TOJbI MATEMATHYECKO-
ro a”HajJnu3a U MOJEIIH-

KOHBI XUMHUH, METO/IbI IPOBEACHUS IKCIIEPUMEHTAIb-
HBIX MCCJICIOBaHUM, TOATOTOBKH paboyero Mecra; oc-
HOBHBIC 3aKOHBI B3aUMOCBSI3U MEXIy CTPOCHUEM U
XHUMHAYECKHUMH CBOMCTBAaMH BEIIIECTB, OCHOBHBIE 3aKO-
HOMEPHOCTH, COIIPOBOK/IAFOIINE B3aUMOJICHCTBUS Be-
IIIECTB

pPOBaHUS, TCOPETHYC-
CKOTO M DKCIICPUMECH-
TaJILHOTO MCCIIE0Ba-
Hus (OI1K-1)

YMeTh: caMOCTOATENIbHO paboTaTh ¢ METOAMYECKUMHU

PEKOMEHIAIUSAMU, IPUMEHSITh TEOPETUUYECKUE 3HAHHUS
JUISL TIPOBEACHUS 3KCIEpUMEHTa U 00pabOTKHU €ro pe-

3yJbTaTOB; AHAJIM3UPOBATH MOJYYEHHBIE PE3YIbTAThL;
IPOBOJUTH OOpPaOOTKY M aHAIU3UPOBATH XUMUUYECKHE
IPOLIECCHI; COCTABIIATh MaTEpUajbHbIE U DHEpPreTHYe-
CKUe 0aJlaHChl XMMUYECKUX peaKlui

BJIaI[eTBZ MCTOAaMHU OpraHHU3alluH CaMOCTOSITEJIbHOM

paboThI, aHaTU3a MOJYYEHHOU WMH(MOPMAIINK; CTIOCO0-

HOCTBIO TIPOBOJIUTH aHAIM3 HWHQPOPMAIIUU; METOJaMH
aHajJM3a XUMHUYECKHX IPOIECCOB, CIIOCOOHOCTBIO CO-
CTaBJICHHUSI MaTEpPUAIbHBIX W DHEPreTUUYECKUX OanaH-
COB XMMHWYECKUX PEAKIUU

TeMmaTHueckKoe CoAcCpKaHNEC TNCHUIIINHBI

Pa3znen, moayanb

IMoapasznen, Tema

Mopyne 1. Crpoenue u
CBOMCTBA BEIECTBA.
TepmonunamMuika W KH-
HETHKa XUMHYECKHUX
MPOLIECCOB

OCHOBHBIC ITOHATHUS 1 3aKOHBI XUMHH

OCHOBHBIC KJ1aCChI HCOPraHNMYCCKHX BCIIICCTB

Ctpoenue aromoB. llepuomuueckas cucrema 3je-
MmeHTOB J[.11. MenpaeneeBa

XuMuueckass CBA3b. IIpocTpaHCTBEHHOE CTpOEHUE
MOJIEKYI

TepMoauHAMHUKAa XUMHUYECKHX TTpouneccoB. DyHKINMU
COCTOSIHMSI: BHYTPEHHSISI SHEPTHUsl, SHTAJIbITUS

@DYHKIMU COCTOSIHUA: SHTpomnus, sHeprus ['nbOca.
Hanpasnenue npoTexkanuss XMMUYECKUX pEeaKIUn

XUMHYECKasi KMHETUKA. BiusHWEe Ha CKOPOCTh XH-
MHYECKUX PEAKIIMNA KOHIIEHTPAIlUH, JABJICHUS

BnusitHue Ha CKOpOCTh XMMHUYECKUX PEAKIIUNA TEMIIE-
partypsbl, KaTaaIu3aTOpOB. XMMHUYECKOE PAaBHOBECHE

Monayns 2. PacTBOpbl 1
JIMCTIEPCHBIE  CUCTEMBI.
DJEKTPOXUMHUYECKHUE
MPOLIECCHI

PactBopel. CriocoObl BBIpaKEHHSI KOHUEHTpaIuu
pactBopoB. KosmmuraTuBHbIE CBOWICTBA PACTBOPOB

CBolicTBa pacTBOPOB SJIEKTPOJUTOB: JIUCCOLIMALIUS.
MOHHOE€ MPOU3BEACHUE BOAbI, MPOU3BEACHUE PACTBO-
PUMOCTH, THJIPOJIM3 COJIeH, HampaBiIeHUE OOMECHHBIX
peakiuii

Kosmonanele pacTBOpBI: CTPOEHUE KOJUIOWIOB, IO-




JIYYCHHUC U CBOMCTBA

9JI€KTpOXI/IMI/I‘IeCKI/IC cuctembl. ['almpbBaHUYECKHE
OJICMCHTEI

DNeKTpoIU3 BOJHBIX pacTBOPOB. 3akoHbl Dapazes

Koppo3sus meramioB. CriocoObl 3alIUThl METAJIOB OT
KOPpO3UU

OO0masi Tpy10eMKOCTh AUCHUILIMHBI (Y4eOHoro kypca) — 4 3ET.




4. CTpyKTYypa " coepKaHue TUCHUILIUHBI (Y4eOHOro Kypca) Xumus

Kypc nzyuenus 2

Pazpneu, Moapasnen, Tema Buabl yuedHo# padoTsl Heo0xoaumble Dopmbl Pexomenny-
MOAYJIb KonTtaxTHas pagora CamocrosiTesibHast padora MaTepuaIbLHO- TeKyLIero emasi JJuTe-
(B yacax) TeXHUYECKHe KOHTPOJIs parypa (Ne)
BCEro DopMbI IPOBe/IeHHs JIEKIHI, (dopmMBbI Opranu3anun pecypchl (HauMeHo-
3 5 & g naﬁopanﬂpmﬂx, NPAKTHYECKUX €CaMOCTOATE/IbHOM BaHHe oue-
z g g2 3aHSATHIA, METObI 00y YeHHS], % paGoThI HOYHOTO
,E 3 2 E ;; peau3yonue NpuMeHsieMy 1o E cpeacTBa)
E é. g : : 00pa30BaTeILHYI0 TEXHOJIOTHIO 2
£ g = "
Monyms 1. Crpoe- | Jlexkuns Nel. Ocosrbie 2 Aynno-/BUeo- JEKIHN CamocTos- LMS-cucrema [1-4]
:;ieﬂ’; N CB??;;‘:S :Zgjgmmam““ SMIEKTPOHHOTO yueOHHUKa ¢ TelbHOE  M3ydeHue | Ha ocHoBe Moodle,
JMHAMUKA W KuHe- KOHCYJbTaIiel TIpernoaaBa- MaTepHalioB  JJIEK- | KOMITBIOTEP o
THKA ~ XUMHYECKHX Tes Ha popyme TPOHHOTO Yy4eOHUKa | IJIaHIIET b0
TIpOLEcCoB C pasmernieHHeM Ha | cMapTdoH
JIEKIIUU U ¢ TecTaMu
IS CaMOKOHTPOJIS
M0 KaXJIOW JIEeKIIUH,
aHaMM3  TIOBEJICHUS
oOygaymmxcst  OpH
HOMOIIHA LRS-
CHUCTEMBI u
Experience API,
aHaIIu3 TeKyLIei
yCIIeBaeMOCTH  TIpH
IOMOIIN bPC-
perTHHra
IpakTideckoe saHsTHE. 2 BEhINOIHEHNE TPAKTHYECKUX CamocTos- LMS-cucrema Orger mo [1-4]
E?;;;:‘eggﬂ%"p“y“a“ 3a/IaHUM ¢ KOHCYIbTalUe TeJIbHOE  BHINONHE- | HA ocHoBe Moodle, ngg";:gs;e
npenoaaBaTelns Ha Gopyme HUE TPAKTHYECKUX | KOMITBIOTEP B2 (00)
U Yepe3 KOMMEHTapuu B 3aIaHAl, KOHTPOJb | IJIAHIIET 6o
3aJJaHUAX cmensl  [P-agpecos, | cmaptdon
aHanu3 TeKyuIei
yCIIEBaeMOCTH  TIpU
IIOMOIIU bPC-
peifTunra
Jlexumst Ne2. Tepmosu- 2 Aynuo-/Bueo- NeKIuu Camoctosi- LMS-cucrema [1-4]

HaMHUKa XUMHYCCKUX




npoueccos. OyHKIMU
COCTOSIHHUS: BHYTPSHHSIS
SHEPIHsl, SHTAJIBIN,
SHTPOIIHSL, DHEPTHS
I'n66ca. HanpaBnenue
HPOTEKaHUsI XUMUYE-
CKHX peaxinui

AIEKTPOHHOTO YIeOHHKA C
KOHCYJIbTallMEN MpenoiaBa-
Tens Ha Gpopyme

TEIbHOE  U3YYEHHE
MaTepuagoB  3JEK-
TPOHHOTO y4YcOHHUKA
C pasJelieHueM Ha
JIEKLIUA U ¢ TecTaMu
UL CaMOKOHTPOJIS
MO KaXJOW JeKIuH,
aHanu3  TOBEJICHUS
oOygaymmxcs  OpH

Ha ocHoBe Moodle,

KOMIBIOTEP oo
TUIAHIIET 160
cMapThoH

HOMOIIHA LRS-
CHUCTEMBI u
Experience API,
aHaIIu3 TEeKyLIEeH
YCIIEBAEMOCTH  TpHU
TOMOTIIN BPC-
pedTHHra
Jlaboparophast paboTa BbIroJHEHHE IPAKTHYECKHX 3371~ CaMocCTOs- LMS-cucrema Oruer o [1-4]
2o Cropoem e s soseyul perow || reauioe  manosve- | wa ocone. Mood, | orei
YECKOe paBHOBECHE TapuM B 3aJIaHUSX HHE  MPAKTHYCCKHX | KOMIIBIOTCD 6o Nel
3a/1aHUI, KOHTPOJb | TUIAHILIET 60
cmenbl  [P-agpecos, | cmaptdon
aHaIIu3 TeKyLIel
YCIEBAEMOCTH  IpHU
HOMOIIHA BPC-
perTHHra
CamocTosTenpHas pa- 66 CamocTosTensHOe H3yde- IepcoHaTbHBIH KOMIIBIO- [1-4]

6ota Nel. OcHOBHBIE
MOHSATHUS U 3aKOHBI
xumun. OCHOBHBIE
KJIaCChl HEOpraHuye-
ckux BeutectB. CTpoe-
Hue aToMoB. [lepuoan-
YyecKasi CHCTeMa dJie-
mentoB J[.U. Mennene-
eBa. XMMUYecKas CBSI3b.
IIpocTpancTBeHHOE
CTPOEHUE MOJIEKYJI.
TepMoIuHAMIKA XHMH-
YECKUX MPOLIECCOB.
OyHKIUY COCTOSIHUSL:
BHYTpPEHHSISI SHEPIH,
SHTaNbnu. OyHKIUK
COCTOSIHUS: SHTPOIIHS,

HHE TEOPETUYECKOTO
Marepuana

Tep, JOCTyM K ceTh «MH-
TEpHET, yueOHO-
MeTodeckoe U HHPOop-
MaIMOHHOE obecTiedeH e
JTUCIUIIIHHBI




sueprust ['n6oca.
Hamnpasienue npoteka-
HUSI XUMHYECKHUX peaK-
nuii. XumMudeckas Ku-
HeTHKa. BiusHue Ha
CKOPOCTh XUMUYECKHUX
peaKLuii KOHIIEHTpa-
LU, 1aBlIeHus. Bius-
HUE Ha CKOPOCTh XUMH-
YECKUX peaKLUi Temre-

patypbl, KaTalanu3aTopoB.

XuUMH4ecKkoe paBHOBE-
cue

Monyns 2. PactBo-
pBl M UCIIEpPCHBIE
CUCTEMBI. DIIEKTPO-
XHMHYECKHE  IIpo-
LIECCHI

Jlexuus Ne3. Koppo3sust
MeTajuioB. CriocoOsl
3aLIUTHl METAIJIOB OT
KOppO3HH

Aynno-/BUieo- JEKIHN
SIIEKTPOHHOTO yIeOHHKA C
KOHCYJIBTAIIMEH TIperoaBa-
Tes Ha popyme

Camocros-
TEIbHOE  U3YYEHHE
MaTepuagoB  3JEK-
TPOHHOTO y4yeOHHUKa
C pasJelieHueM Ha
JIKIIMM U C TECTaMH
IS CaMOKOHTPOJIS
M0 KaXXJOH JEKIUH,
aHalIu3  IIOBEICHUS
oOyuaymmxcst  OpH
HOMOIIHA LRS-
CUCTEMEI "
Experience API,
aHaIIu3 TeKylIei
YCIEBAEMOCTU  TIpU
TOMOIIH BPC-
peuTHHra

LMS-cucrema
Ha ocHoBe Moodle,
KOMIBIOTEP o
IJIAHIIET 60
cMapThoH

[1-4]

JlabopaTtopHast paborta
Ne2. Kopposus meran-
JI0B

BeInosnHeHne MpakTHYECKHX 3a1a-

HUH ¢ KOHCYIbTanueil npernoiapa-

Tens Ha (popyMe M gepe3 KOMMEH-
Tapuy B 3aJaHHUSX

Camocros-
TEJIHbHOE  BBINOJIHE-
HUE  TPAKTHYECKHUX
3aJlaHui, KOHTPOJIb
cmensl  [P-anpecos,
aHanu3 TeKyuIei
YCIEBAEMOCTU  IpHU
MOMOILH BPC-
peifTunra

LMS-cucrema
Ha ocHoBe Moodle,
KOMITBIOTEP B2 (00)
IUTAHIIET mbo
cMapThoH

Ortuer o
naboparop-
HOH pabote

Ne2

[1-4]

CamocrosrenbHas pa-
6ora Ne2. PacTBOpBL.
Crioco0bl BBIpaXKEHHS

60

CaMocCTosTeIbHOE H3yUe-
HHE TEOPETHIECKOTO
Marepuana

IepcoHa bHBINH KOMIIBIO-
Tep, JocTym K cetu «MH-
TEPHETY», Y4eOHO-

[1-4]




KOHIIEHTPaLliX PacTBO-
poB. Kommnratusuere
CBOMCTBA pacTBOPOB.
CBoiicTBa pacTBOpPOB
3JIEKTPOJIUTOB: JUCCO-
IUAIys. HOHHOE IIPOU3-
BEJICHHE BOJbI, IIPOU3-
BeJICHHE PaCTBOPUMO-
CTH, THPOJIN3 COJIEH,
HalpaBJIeHHe OOMEH-
HBIX peakuuii. Komno-
UJTHBIE PACTBOPEL: CTPO-
€HHUEe KOJIOUJI0B, MOITy-
YeHHe U CBOICTBA.
DIIEKTPOXUMHUYECKHE
cucteMsl. ["anpBaHHYe-
CKHE HJIEMEHTBI. DJIeK-
TPOJIN3 BOJHBIX PacTBO-
poB. 3akonbl Dapazest.
Kopposus meramios.
Croco0B! 3aluTH Me-
TaJIOB OT KOPPO3HHU

METOINYECKOe U HHHOP-
MaIMOHHOE 00ecIieueHne
JTACIMILIMHBI

TToaroroBka k 3a4€Ty

IToaroroBka K 3a4€Ty

TepcoHaIbHBIH KOMIIBIO-
Tep, AoCTym K ceTu «MH-
TEpHET, yueOHO-
MeTodeckoe U HHPOop-
MaIMOHHOE 00ecIeueHne
JHUCIUIIMHBI

3auer

[1-4]

Hroro:

14

130




5. Kputepun u HOpMBbI TEKYIero KOHTPOJISI U MIPOMEKYTOYHOM aTTeCTAlINH

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYyCKa

Kputepuu 1 HOpMBbI OLIEHKH

JlabopatopHas pabota

JlonyckaroTcs Bce

- OIICHKA «3aUTEHO» BBICTABIISICTCS CTYACHTY, €CIIU OTYET 0(OpPM-
JeH 0e3 3aMeuaHuil WU C He3HAUUTEIbHBIMU HEeJI0UeTaMu;

- OIICHKa «HE 3aYTEHO» BBICTABISIETCS CTYICHTY, €CIH OT4YeT
oopmIleH ¢ 3aMEYaHHUSIMH, BBIBOJI HE OTpPa)kaeT CyTh pabOTHI WK
OTYET HE OPOPMIIEH.

[IpakTrueckas pabora

JlonyckaroTcs Bce

- OLIEHKA «3a4TE€HO» BBICTABJISETCS CTYAEHTY, €CJIM BEPHO BbI-
MOJIHEHBI 3-5 3a7jaHui IPAKTUYECKOM pabOThI;

- OLICHKA «HE 3a4TEHO» BBICTABJISIECTCS CTYJACHTY, €CJIM BEPHO
BbITIOJIHEHBI 0-2 3a71aHUsI TPAKTUYECKON paOOTHI.

dopma npoBeACHUS
IPOMEKYTOYHOM aTTeCTalMU

YcnoBus nomycka

Kputepun 1 HOpMBI OLIEHKH

3a4€CT

OneHka «3a4Te€HO» MO pe-
3yJbTaTaM TEKYIIEro KOH-
Tposis (3a J1abOpaTOPHYIO
U TIPAKTUYECKYIO PaOOTHI)

«3a4TEHO» Crynent orBewaer Ha | wiam 2 Bompoca
3a4e€THOro OmyieTa U3 2-X BOMPOCOB
«HE 3a4TECHO» CTyzneHT He OTBEYaeT HU Ha OJIMH BOIPOC

3a4ETHOTO OMyIeTa

10




6. Kputepumu 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl (IpOEKTHI) yueOHBIM IIAHOM HE MPEAYCMOTPEHBI.

/. IlpuMepHasi TeMaTHKa NMMCbMEHHBIX padoT (KYpcoBbIX, pedepaTos,
KOHTPOJILHBIX, PACYETHO-TPA(pMUeCKUX U AP.)
[TuceMeHHbIE PaOOTH YUEOHBIM IUIAHOM HE MIPETYCMOTPEHBI.

8. Bompocel Kk 3a4eTy

No i/t Bomnpocel

1 OCHOBHBI€ MMOHATHS XUMUU: aTOM, HOH, MOJIEKYJIA, JJIEMEHT, BEILIECTBO

2 CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB

3 MoJib - KaK eIMHHIIA U3MEPEHHS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpPAaHEHHUs MacChl, IOCTOSHCTBA cocTaBa. [I[puMeHeHne ero B xu-
MHUYECKUX pacueTax

5 3aKOH MOCTOSIHCTBA coCTaBa. I[puMeHeHne ero B XMuMUYECKHUX PacueTax

5 ["a30BbIl 3aKOH KPAaTHBIX OTHOILIEHUN U MPUMEHEHUE €r0 B TEXHUYECKHUX
pacyeTax

7 ['a30BbIM 3aKOH ABOraJIpo U NPUMEHEHHE €T0 B TEXHUYECKUX pacdeTax

3 ["a3zoBbIli 3aKk0H MenneneeBa-KialinepoHa U MpUMEHEHUE €TI0 B TEXHUYE-
CKHX pacuerax

9 XUMHUUYECKUM SKBUBAJIEHT MTPOCTHIX U CI0KHBIX BEIIECTB

10 | MomsipHas Macca U MOJIIPHBIN 00BhEM IKBUBAJICHTA

11 | 3aK0oH SKBHUBAJICHTOB

12 [Tonsarue 00 suTanenuu. [lepBoiil 3aKOH TEPMOJTMHAMUKH.

13 | DHTamenusg 00pa3oBaHUs BEIIECTBA

14 | DHranenus peakuuu. 3akoH ['ecca

15 | DHTanenus cropaHus v TEIJIOTBOPHAS CIOCOOHOCTH TOILJIUB

16 OHTponus - KaKk TepMOAMHAMHUYECKass (YHKIHS COCTOSIHUS CHCTEMBI.
Pacuer sHTpONIMM peakiuu

17 | HampaBieHHOCTh XUMUYECKUX peakiuii. Jueprus [ u6oca

18 CKOpOCTh XMMHUYECKUX peakiuil. ['OMOTeHHbIE U TeTepOTreHHbIE MPOolleC-
Chl

19 | 3akon nelictByromux macc. KoHCTaHTa CKOPOCTH peakiuu

20 3aBUCHUMOCTh CKOPOCTH OT Temmeparypbl. TemmepaTypHblii ko3dduiiu-
eHt. [IpaBmiio Baut-I'odda

21 VYpaBHeHne AppeHnyca. 3aBUCUMOCTb KOHCTaHThI CKOPOCTH OT TeEMIIEpa-

Typsl. Pacuer sHeprum akTuBauuu

22 | 3aBUCUMOCTHh CKOPOCTH PEAKIIUU OT MapIUAIBbHOTO TaBICHUS

23 | Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS!.

24 Cwmemenne xumuueckoro paBHoBecus. [punnun Jle-Illatense




25

PactBopsl. CiocoOBI BEIpaKEHHSI KOHIICHTPALIUKU PACTBOPOB

26 | Mexanusm pactBopenus. TepMoarHaMUKa paCTBOPEHHUS.

27 | KonnuratuBHbIE CBOMCTBA pacTBOPOB: 3aK0HBI Payist u Bant-T'odda
VcTiHHBIE M TOTCHIIMABHBIE JICKTPOIHUTHI. JlFcconuanust 3JIeKTPOIUTOB

28 | (kucmoT, ocHOBaHMH, coneit). KoHcTanTa aucconmaiuy MOTeHITHAIbHBIX
DJICKTPOJUTOB

29 | 3akon pazbasnenusi OctBanpaa. M3oronnueckuit kodhduimeHT.

30 | 3akonsl Payns u Bant-I'odda nis pacTBOpoB 37€KTPOJIUTOB

31 Jucconuanus Boasl. Bogopoansiil mokasarens (pH)

32 | IlpousBeneHne paCTBOPUMOCTH.

33 | OOMEeHHBIE PEaKIIUU B PACTBOPAX DIICKTPOIUTOB

34 | 'mapomms. pH BogHBIX pacTBOPOB coJiei

35 | lucnepcHbie cucteMbl. KosmoniHbIE pacTBOPBI

36 | [lomyuyeHue KOUIOUIHBIX PACTBOPOB

37 | CBoiicTBa KOJUIOUIHBIX PACTBOPOB

38 | DIeKTpOXUMHUYECKHE CHCTEMBI

39 | DNeKTpOaHBINA MOTEHIUA.

40 | YpaBuenue Hepucra. CTanmaapTHBIN 3JIEKTPOTHBINA MOTSHIMAI

a1 XUMHAYECKHE MCTOYHUKHU TOKa. [ anbBaHmyeckuid sneMeHT. [IpuHuun u
pacuet DJ1C

42 | DnexTpoau3 paciuiaBoB. PacTBopuMBbIi aHOT

43 | DneKkTpoau3 BOJHBIX pacTBOpoB. KaTtoaHble M aHOIHBIE TPOIIECCHI

44 3akonnl Dapapes.

45 | IlpuMeHeHue 3JIeKTPoJIM3a B MPOMBIIIJIEHHOCTH

16 Kopposwust meramios 1 CTUTABOB. [TpuamHB KOppo3uu. TUIIBI U BUIIBI KOP-
PO3MOHHBIX TOPAKESHUN

47 XUMHUYECKasT KOPpO3Usi METAUIOB. ['a30Bast KOppo3usa. XapakTEpUCTUKA
OKCHUJIHBIX TUICHOK

48 DnexTpoxumuueckas kKopposus. Koppo3us Ha KOHTaKTe JIByX METaJIOB.
OreHKa CKOPOCTH KOPPO3MOHHBIX MPOIIECCOB.

49 | BiustHue pa3nuyuHbiX (DaKTOPOB HA JIEKTPOXUMHUYECKYIO KOPPO3HIO
MeTopl 3alMThl METAJIJIOB OT KOPPO3WH. MeTamnueckne U HeMeTallIu-

50 |ugeckme mokpeITHA. [IpoTekTopHAas W KaTomHAas 3ammTa. VHTHOUTOPHI

KOpPO3UH
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9. ®oH1 OLIEHOYHBIX CPEICTB JIfA NMPOBeJIeHUs MPOMEKYTOUYHONH ATTeCTAUMU
o0y4aromuxcs 1Mo JHCHUIINHE

9.1. IlacnopT (oHAA OLIEHOYHBIX CPEICTB

Koxa koHnTpoJu-

Ne | Konrpoanpyembie pa3ieibl | pyeMoOil KoMIle- HaunmenoBanmue
n/n (TeMbl) AU CIUTLTHHBI TeHIUHU (M1 ee | OLIEHOYHOI0 CPeACTBA
YacTH)
Monayns 1.
CtpoeHue W CBOWCTBA Bellle-
OTtdyer Mo mpakTUYe-
1 cTBa. TepMoauMHamMuKa U KH- OIIK-1 N
CKOM paboTe
HETHKA XMMHUYECKUX MpOoliec-
COB

Mopyne 2. PacTtBOpbl U n1wucC-
o | MEPCHBIE CHCTEMbI. JNEKTPO- OITK-1 Otuer mo maboparop-
XUMHUYECKHE MTPOLIECCHI HOI1 paboTe

9.2. TunoBble KOHTPOJIbHbIE 32JAHUA UM HHbIE MATEPHAJIbI, HE00X0AMMbIe
17151 OLeHKM 3HAHUI, YMEeHM i, HABLIKOB U (MJIH) ONbITA IeATEJIbHOCTH, Xa-
PaKTepU3YIOIIUX ITANbl GOPMUPOBaAHMS KOMIIETEHINH B MpoLecce 0CBOEHUs
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

9.2.1. KomnJiekT 3a1aHuii 1J151 MPAKTU4YeCKOi padoThl

Tema «Pacdersl mo ¢popmMysiaM U YPaBHEHHSIM))

3ananue |
HazoBwuTe Mo MexayHapoIHON HOMEHKJIAType cienytomntue BemiectBa: O, Fe,0s,
C&(OH)z, HzSO4.
3aganue 2
[TpousBeauTe pacyeTsl 0 YPAaBHEHUIO PEAKIINU (H.Y.):
7r 12T X, T y, I
Zng + HClpp) — ZnClagp) + Hag.
3amanue 3
OmnpenenuTe NPOLIEHTHOE cojJiepKaHue Kanus B Manranate kainusa KoMnOa.
3amanue 4
Onpenenure 06beM 40 r metana CHy npu remneparype 18°C u napnenuu 1,2 atm.
3amanue 5

Hamummre ypaBHEHUs peakUi, XapaKTEPU3YIOIIHUE CIEAYIOIINE NTPEBPALLCHHUS:
Ca — 5 Ca(OH); Ca —2CaCl,
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Ca —® 5 CaCOs Ca —“5Ca0

Kpurepuu oneHku:

OICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM BCPHO BBIIIOJHCHEBI 3-5

3aJIaHUI TPAKTUYECKOM paboTHI,

OICHKA «HC 3a4TCHO>» BBICTABJIACTCA CTYACHTY, CCJIN BCPHO BLIITOJIHCHBI 0-2

3aJlaHus MPAKTUYECKOU PabOTHhI.

9.2.2. KoMIJIEKT THUIIOBOIO 32/1aHUsl K J1a00OpaTOpPHOii padoTe

JlabGopaTopHnasi padora «Koppo3usi MeTa/LL10B»

Leab: o3HAaKOMJIEHUE C IIEKTPOXUMHUYECKON KOppo3uei; Gpakropamu, BIIHs-

IOIMKMHA Ha KOPPO3HI0; MCTOAAMHU 3alIUTEI OT KOPPO3HH.

OnbiT 1. BiusiHne aKTHBHOCTH KOHTAKTHPYIOLIET0 MeTAJIa HA KOPPO-

3UI0

1.

w

N

BossmuTte Tpu ckpenku ayig Oymar. B oHy BcTaBbTE€ TOHEHBKUM KYCOYEK Me-
TaJUIMYECKOr0 0JIOBA, BO BTOPYIO — MEIH, TPEThIO OCTAaBbTE B KAUECTBE KOH-
TPOJIA.
Jo6aBbTe B TpU MpOOUPKH C BOJIOM MO OJTHOM KaIlljie pacTBOpA COJISTHOM KHCJIO-
ThI, TI0 2-3 Karuti pacTBopa kpacHoi kpoBsiHoit comu Ks[Fe(CN)g] n omyctute B
HUX CKPETIKH.
OTMeThTEe UHTEHCUBHOCTh OKPACKU BO BCEX TPEX MPOOUPKAX.
CnenaiiTe BBIBOJBI O CKOPOCTH KOPPO3HM B Ka)XJOM CJIy4yae M HaIUIIUTE Ka-
TOJHBIE U aHOJIHBIE PEAKIUU.

OnpIT 2. Biansinue cpeabl HA CKOPOCTH KOPPO3UH
Bossmute Tpu npobupku. B mepByro HaneWTe pacTBOp XJIOpWIa MarHusi, BO
BTOPYIO — PAaCTBOP COJISIHOM KUCJIOTHI, B TPETHIO — TUCTUILIMPOBAHHYIO BOMY.
OHOBPEMEHHO OIYCTUTE BO BCE MPOOUPKHU O OJHON CKPETKE.
Jlob6aBbTe uepe3 5-10 MUHYT B Kaxkayro MpoOUPKY Mo 3 Karum pacTBoOpa Kpac-
HOM KPOBSIHOM COJIN.
OOBsICHUTE MHTEHCUBHOCTH OKpacku (BO BceX JU MpoOUpKax?), HANUIIUTE
YPaBHEHMS IPOTEKAIOIIMNX PEAKLUI, CAETAUTE BBIBO/I.

OnbIT 3. DJIEKTPOKOPPO3UA MeTaJLIa
Hanetite B U-00pa3zHyto TpyOKy pacTBOp XJIOpUJA HATPHSI.
Jlo0aBbTe B KakJ10€ KOJEHO MO 2 KaIlljid pacTBOpa KPACHOW KPOBSHOW CONH U
dbenondranenna.
[Torpy3ute B pacTBOp JKEJIE3HBIE 3JEKTPOABI (CKPENKH) U NOAKIIOYHUTE K 3JIEK-
TPOJIaM MTOCTOSTHHBIN TOK.
OObsicHUTE HAOIIOICHUS U 3aMUIIIATE aHOAHBINA U KaTOJHBIA MPOIIECCHI.

OnbIT 4. AHOTHBIE M KATOHbIE IOKPBITUS
Haneiite B aBe npobupku mo 15-20 xamens pacTBopa CEpHOM KUCIOTHI U JI0-
0aBbTE IO 2 KAl pacTBOpa KPACHOUW KPOBSTHOM COJIH.
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2. OmyctuTe B OJJHY NPOOUPKY MOJIOCKY OLIMHKOBAHHOTO Xeje3a, B APYTyIo — Iy-
XKEHOTO, MPEBAPUTENBHO ClIeJIaB HA MX MOBEPXHOCTH TIIyOOKHE LapanuHbI
HOXKOM.

3. OrmertbTe yepe3 5-10 MUHYT MOsIBIIEHUE CHHEH OKpacku B MecTe lapamnuH (B
Kako# mpobupke?).

4. OObscHUTE HAOJIONCHUS W 3alUIIMTE AHOJHBIA M KAaTOAHBIA MPOLECCHI IS
KaXKI0M rajJbBaHOMAPBHI.

Omnbit S. IIporeKkTOopHas 3amura

1. JloGaBbTe B JIB€ NPOOUPKHU C TUCTHIUIMPOBAHHOW BOJIOM MO OJHOM KaIljIe COJIs-
HOW KHUCIIOTHI Y IO JB€ KaIUIH PACTBOPA KPACHOM KPOBSIHOW COJIH.

2. Omyctute B OJIHY MPOOUPKY CKPETIKY, B APYTYIO — CKPENKY B KOHTAKTE C alio-

MUHHUCM.

OTMeThTE MOSIBICHUE UHTEHCUBHOM CHHEN OKpacKH (B Kakoil mpoOupke?).

4. OObsicHUTE HAOMIOACHUA. 3alMIINTE KATOAHBIM M aHOJHBIM mpouecchl. Cre-
naiiTe BbIBOJI. Kakyro posib BBIMOTHSET aTFOMUHUN?

OmnbIT 6. IIpuMeHeHre HHTHOUTOPOB

1. Haneiite B nBe mpoOupku 1%-Hb1i pacTBOp CEPHON KUCIOTHI U 100aBbTE 10 2-

3 Kamu pacTBOpa KpacHOW KPOBSIHOW COJIH.

PactBopuTe B 01HO# poOupke ypoTpornuH (1 mmaTens).

3. Omyctute B 00e mpobupku 1o ojxHoi ckpenke. Kakoi Habmrogaercs ahdext?
Kakyro posib BBITOIHSIET ypOTPOIIUH?

w

no

Kpurepuu ouenku:

- OLIEHKA «3a4TEHO)» BBICTABIIAETCS CTYAEHTY, €CIM OTYET opopmiieH Oe3 3ameya-
HUW WINA C HE3HAYUTEIbHBIMU HEI0YETAMHY;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYIECHTY, €CIIU OTYET OPOPMIIEH C 3aMeya-
HUSIMU, BBIBOJ] HE OTpaXkaeT CyTh pabOThI MIIM OTYET HE OHOPMIIEH.

10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH U METOAUYECKHE YKA3AHUSA 10 OCBOECHH IO
AUCHMILTAHBI (Y4e0HOT0 Kypca)

Hcronp3yeTcss TEXHOJOTHS AWCTAHIIMOHHOTO OOyYeHHsS - OpTraHU3aIus
y4eOHOro mpoliecca B By3e, OCHOBaHHAs Ha JIEKIIMOHHO-TIPAKTUYECKOW (opmax
oOy4eHus.

MCTO)]I/I‘ICCKI/IC PEKOMECHIAIUMA CTYACHTY IO U3YICHHIO JTUCIHUIIINHBI

Moayas 1. CTpoenune u cBoiicTBa BemlecTBa. TepMoauHAMUKA M KHHe-
THKA XUMH4Y€CKHX MPOLEeCcCOB

Tembl JIEKIIUOHHOI'O 3aHATHUA .
OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XUMUH.

Tema npakTHYECKOro 3aHATHS .
Pacuetsl 110 hopmMysiaMm U ypaBHEHUSIM.
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N3y4yuB JaHHBIA MOYJIb, CTYACHT A0JI7KEH:

UMETh TIPECTaBICHHEe 00 OCHOBHBIX MOHATHAX M 3aKOHAX XUMUU; Kiaccu(pu-
KaIli{ BEILIECTB; CTPOCHUHU aTOMa; TUIIaX XMMUYECKOU CBS3H; 00 SHEPreTUUECKHUX
M3MEHEHHUSIX B CUCTEMax, B KOTOPBIX MPOUCXOJAUT B3aUMOICHCTBUE MEXIY BEIlle-
CTBaMHU; CKOPOCTU XUMHUYECKUX PEAKIIMNA U METOJAX €€ PEeryJIMPOBAHMUS.

3HATh:
OCHOBHBIC TIOHATHUSI XUMHH (MOJIEKYJa, aTOM, XUMUYECKUN 3JIEMEHT, MOJIb, MO-
JsipHas Macca);
OCHOBHBIE 3aKOHBI XUMHH (COXPaHEHUSI MACChI, TIOCTOSTHCTBA COCTaBa, 00 bEMHBIX
OTHOILIEHUH, ABorajpo, ypaBHeHHue MeneneeBa-Knanelipona, 00beAMHEHHBIH ra-
30BBbIN 3aKOH);
COBPEMEHHYIO KOPITYCKYJIIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTOMa; KBAaHTOBHIC
YHClia, MPaBUiIa U MIPUHIIUIIBI COCTABICHUS AIEKTPOHHONW KOHPHUTYpallud XUMHUIE-
CKOT'O AJIEMEHTA;
TUIIBl XUMUYECKOW CBSI3U (MOHHYIO, KOBAJEHTHYIO, METaJNIMYECKYIO0, BOJOPOJ-
HYI0), UX CBOMCTBA U XapaKTEPUCTUKH;
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI;
TepMOJIMHaMHUeCcKre (PYHKIIMH COCTOSIHUSA, cltoco0 U3 pacuera (3akoH I'ecca u ero
CJICJICTBHE);
BJIMSIHUE TEMIIEpPAaTypbl HA BO3MOXHOCTh IPOTEKAHUS PEaKIUU B 3aBUCUMOCTH OT
YHCJICHHBIX 3HAUEHUN SHTAJIBIIMU U SHTPOIIUU PEaAKIINH;
BJIMSIHUE Ha CKOPOCTh XUMUYECKOM peaKliMi KOHLIEHTPALMU (3aKOH JIEHCTBYIOIINX
Macc);
BJIMSIHME HAa CKOPOCTh peakuuu TeMiepatypsl (mpasuio Bant-I'odda u ypaBHeHue
Appenuyca);
BJIMSIHME Ha CKOPOCTh PEaKIIMU KaTaJu3aToOpOB;
XMMHUYECKOE paBHOBECHUE U CIIOCOOBI ero cmetenus (mpunuun Jle Hlartemnne)
yMeThb:
MPOBOJAUTH XUMHUECKHUI SKCIIEPUMEHT U aHAJIN3 MOJYYeHHBIX Pe3yIbTaTOB;
OTIPEETSATH BO3MOKHOCTh MMPOTEKAHUS PEAKIINH;
peryJnpoBaTh CKOPOCTh XUMUYECKOUN peakiuu.
yMeThb:
MPOBOUTH XUMHUECKHUI SKCIIEPUMEHT U aHAJIN3 MOJYICHHBIX Pe3yIbTaTOB;
MIPOBOIUTH KOJMYECTBEHHBIC PACUETHI M0 YPABHEHHSIM XUMHUIECKIX PEAKITHIA;
COCTaBJISITh SJIEKTPOHHYIO KOHPUTYPALIUIO XUMHUUECKHUX 3JIEMEHTOB;
OTIPEAEIATh TUI XUMHUYECKON CBS3H B BEILIECTBE U €T0 MPOCTPAHCTBEHHOE
CTPOEHHE; COCTABJIATH CTPYKTYPHYIO (JOPMYITy BEIIECTBA;
OTIPEAETSATH BO3MOKHOCTH NMMPOTEKAHUS PEAKINH;
PETYyIHPOBaTh CKOPOCTh XMMHUECKOHN PEaKIInu.

MeToanyeckue peKOMeHAANUH M0 U3YYEHH IO MOTYJIs
[Tpu ocBOeHUU MOYJIE HEOOXOIUMO:
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® U3Y4YuTh Yy4eOHBI MaTepuas MO COOTBETCTBYIOLIEMY MOIYIIO JAUCIUIUIMHBI,
UCIIOJIb3Ysl JIEKIIMOHHBINA MaTepHall U JIUTepaTypy MO JaHHOU TeMaTHKE;
® AKIICHTHPOBATh BHUMAHHME HA: OCHOBHBIX MOHATHSIX U 3aKOHAX XUMUU; KJIacCUH-

KallMM BEIIECTB; OOIIMX XMMHYECKUX CBOMCTBAaX BEILIECTB OJHOTO KJIAcca; CTpoe-

HUUW aTOMa; KBAHTOBBIX YMCJIaX; COCTABIICHUU JICKTPOHHOU KOH(PUTYpAIIU XUMHU-

YECKHUX AJIEMEHTOB; THUMAaX XMMUYECKOUN CBSI3U; MPOCTPAHCTBEHHOM CTPOEHUU MO-

JIEKYJI; SHTAJIbIUU 00pa30BaHuUs, CTOPaHUs M PEAKLIMK; SHTPOIUH BEIECTBA U pe-

akuu;, dHepruu [ mO0ca; KHHETHYECKUX YPaBHEHUSIX JJII TOMO- U TE€TEPOTE€HHBIX

peaKIuii; SHEPTUK aKTUBALIUK; OCOOCHHOCTSIX MPOTEKAHUS T€TEPOTCHHBIX MPOILIEC-

COB; XMMHYECKOM PAaBHOBECHH U CIIOCO0AX €ro CMEIICHUS.

® OTBETUTH HA KOHTPOJIbHBIE BOMPOCHIL:

1. Yro Takoe OTHOCUTENIbHas aroMHas Mmacca? PaccuumTaiiTe OTHOCHTEIbHYIO
aToMHYyI0 Maccy cepsl, ecau M(S)=5,3-1022r, a m(C)=2,0-102%r.

2. Paccunraiite aOCONIOTHYIO MacCy MOJICKYJIBI CEPHOUM KUCJIOTHI, €CITH €€ OTHO-
CUTEIIbHAs MOJICKYJISIpHAsI Macca paBHa 98.

3. OTHOcHuTeIbHAs TIOTHOCTH Ta3a Mo BOJOPOIY, coaepkaiiero 27,27% yrinepoaa
u 72,73% xucnopona, paBHa 22. Onpenenntre OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO
Maccy rasa  ero XuMH4ecKyro GopMyiy.

4. OTHOCHUTENbHBIE MJIOTHOCTH Ta30B MO BO3MyXY paBHbI: a) 0,9; 6) 3,17. Onpene-
auTe Maccy | 11 kaxaoro rasa.

5. Onpenenurte, Kakoi 3170 MeTail, eciau 1,6 T kanpums u 2,615 r 1ByXBaJIGHTHOTO
MeTajlla BBITECHSIOT U3 KUCJIOThI OJUHAKOBBI 00bEM BOJOpOAA MPU OAHUX U
TEX KE YCIOBUSIX.

6. Xmopun metaima comepxkut 69% xmopa. OTHOCUTENbHAsT aTOMHasi Macca Me-
Tajia paBHa 47,9. Onpeaenute CTENEHb OKUCICHUS METalJIa B ’TOM COEIMHE-
HUU.

7. Tpu temneparype 100°C u naBnenmnu 50 arm. ras 3anuMaet oovem 10 M3, Tlpu-
BEJIUTE 00BEM ATOrO raza K H.y.

8. Hammmmre moJsHbIC JEKTPOHHBIE KOHPUTYpAIUA aTOMOB 3JIEMEHTOB C TTOPSIJI-
KOBBIMHM HOMEpamu 15 u 23. YkaknuTe BaleHTHBIE SJIEKTPOHBI ATUX DJIEMEHTOB.

9. Hanuummre 31eKTPOHHBIE KOH(MHUIYpALMA aTOMOB CEPHI M XpOMa U MOHOB S u
Cr¥*. CpaBHHuTE paguyChl aTOMOB U HOHOB.

10. V xakux W3 HIKE MPUBEACHHBIX MOJIEKYJ XUMUYECKUE CBSI3M MMEIOT MOJISP-
HbIi Xapakrep: Oz, CO, HF, N2, NHs.

11. OnpenenuTe BaJICHTHOCTh AJIIOMUHUSI B OCHOBHOM W BO30YXKJEHHOM COCTOS-
HUSX.

12. Yemy paBHa macca 1 MOJIb SKBUBAJIEHTOB 0JIOBAa B PEAKIIMSIX €T0 BOCCTAHOBJIE-
Hus: a) Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13. PaccuuTaiiTe MOJSpPHYIO MacCy 3KBHUBAJICHTA Xejle3a B COCIUHEHUSAX €ro ¢
KHCJIOpoAOM, coaiepxkaniux a) 70 u 6) 77,8% skenesa.

14. Onpenenure SKBUBAJICHT M MOJISIPHYIO MAacCy SKBHMBAJIEHTA MOHOB Xeje3a B
npUBEIEeHHEIX peakiusax: a) Fe3t +1e = Fe?*; 6) Fe®" + 30H = Fe(OH);

15. PaccunTaiite MOJIIpHYIO Maccy 3KBUBaJieHTa MeTtayia, eciu 0,029 r ero BbI-
TECHSIOT U3 KUCJI0ThI 30 MJT Bogopoaa (H.y.).
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16. Ilpu coemuuenun 3,2 r xene3a ¢ Kuciaopoaom Bbiaenmnoch 40 k/lx Tera.
Paccumraiite 3HTaIBINIO 00pa3oBaHus okcuaa xeesa (11).

17. PaccunTaiiTe TEIJIOTBOPHYIO CIOCOOHOCTh METaHa.

18. PaccuuTaiiTe KOJMYECTBO TEIUIa, KOTOPOE BBIAENUTCA Ipu cropanuu 50 w3
cMecH, cocrosieit u3 50% kucnopoaa, 25% Bogopoaa u 25% yriieKucioro ra-
3a.

19. Cnenaiite BbIBO/ O BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI PEAKIIUU B

CTaHIAPTHBIX YCIOBMAX, €ciau u3BecTHO, uto AH = - 293 xJIx, AS, = 27
JIx/K.

20. Paccunraiite sHtampnuio peakiuu: 2NaOHeyy + HoSOuseg = NaxSOuusy +
2H;0 0.

21. Onpeaenute 3HAKU U3MEHEHUS YHTAIBIHH U SHTPOIUH JIJISI CIEAYIOIIETO Tep-
MoauHamMu4eckoro npouecca: 2Hyry + Or = 2Ho0 (.

22. B xakux ciiy4asix SHTaJbIMs CTOPaHUs MPOCTOTO BEIIECTBA PaBHA SHTAJIBITUU
o0pa3oBaHUsI CII0KHOTO?

23. Kak BbIpakaeTcsi CKOPOCTh XMMHUYECKON PEaKIMU MO 3aKOHY JCHCTBYIOIIUX
Macc B TOMOTE€HHBIX U T€TEPOTCHHBIX PEaAKIIUIX?

24. Onpeaenurte OOMIMI U YaCTHBIC MOPSIKUA 1O KOMIIOHEHTaM CJIEYIOIIEH XUMU-
yeckoit peakiuu: 2C,Hg + 702 — 4CO; + 6H0.

25. Bo CKOJIBKO pa3 U3MEHUTCA CKOPOCTh PEAKIMK MPU U3MEHEHUU TEMIIepaTyphbl
na 30°C, ecan y = 3,0?

26. Kak nzmenutcs vy, razodastoit peakuuu 2A + 3B = 2C npu yBenuueHuu 1aB-
JeHus B 2 paza?

27. Tlouemy vy, peakuuu Na + H,O — otnnuaercs ot vy, peakiuu Ca + HoO —?

28. Harmmmure MateMaTHYecKoe BBIPAKCHHUE MJI CKOPOCTH MPSMON PpPEaKI|H
CaO(TB) + COz(r) — CaC03(TB).

29. zameHeHne Kakux (pakTOPOB BBHI3OBET CMEIICHHE paBHOBECHsS 0OpaTHUMOU pe-
akimu Nz + 3Hz2 <> 2NH3; AHY = -92 /I B cTOpoHY IpsIMO# peaxiyu’?

30. Beruucnure UCXOIHbIE KOHIEHTPAIIMK BEIIECTB, €CJIM PABHOBECHBIC KOHIICH-
tpamuu u3BecTHB: 2NO + Cl; «<» 2NOCI, [NO]=1,5 mons/n, [Cl;]=1 momas/m,
[NOCI]=0,5 mounb/m.

Monayas 2. PacTBOpbI M TUCIIEPCHBIE CHCTEMBbI

N3y4uB 1aHHBIM MOAYJIb, CTYACHT [0JI2KEeH:

Tembl JIEKIIUOHHOTO 3aHATHSA:
Kopposzus metamnos. CriocoObl 3aIUThl METAJUIOB OT KOPPO3UHU

Tembl J1a0OPATOPHOIO 3aHATHS
Koppo3us metamios

UMETh Npe/CcTaBlieHne 00 MCTUHHBIX U KOJUIOMJHBIX PACTBOpPAX; CBOMCTBAxX
pacTBOpOB; CHOCO0ax BBIPAXKEHHsI KOHLIEHTPALUKA PacTBOPOB; 00 OKHCIUTENBHO-
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BOCCTAHOBUTEIBHBIX PEAKIUAX; IJICKTPOXUMHUYECKUX TIPOIECCax: TabBaHHYE-
CKHX, JIEKTPOJIN3a, KOPPO3HUH.
3HATh:
COCTaBHBIC YaCTH PaCTBOPOB;
KOJIMYECTBEHHOE BBIPAYKEHUE COCTaBa PaCTBOPOB;
CBOWCTBA PaCTBOPOB HEIJICKTPOIUTOB U JIEKTPOIUTOB;
HaIpaBlieHUE OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOIUTOB;
KOJUTOMJIHBIE PACTBOPBI: CTPOSHUE MUIICIIIbI, CBOWCTBA KOJIOHUIOB;
METO/Ibl YPaBHUBAHUS OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMid (METOM dJIeK-
TPOHHOTO OanaHca U MOJTypeaKiuii);
rajlbBaHUYECKUE TIPOIIECCHI M pabOTy raIbBAHMUYECKUX JICMEHTOB;
AJIEKTPOJIN3 PACTINIABOB M BOJHBIX PaCTBOPOB AJICKTPOJIUTOB;
3aKOHBI 3JICKTPOJIN3a;
BU/JIBI KOPPO3UU U MEXAaHU3MBI UX MMPOTCKAHUS;
CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UHU
yMeTh:
MIPOBOJIUTH XUMHUYECKUI AKCIIEPUMEHT U aHAJIH3 TIOJyICHHBIX PE3yIbTaTOB;
OTIPEAETATH KOHIICHTPAIIIO PACTBOPOB;
OTIPEJIENISITH CBOMCTBA PaCTBOPOB;
paccTaBisTh KOADPUIIMEHTHI B OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;
COCTaBIISITh TaJIbBAHUYECKHE MPOLIECCHI, OMPEACIIATH MIEKTPOIBIKYIIYIO CHITY
raJlbBAaHUYCCKUX DJIEMCHTOB;
COCTaBIISITh MPOIECCHI AIEKTPOJIN3a PACIIIIAaBOB U BOAHBIX PACTBOPOB AJIEKTPOJIH-
TOB;
OTIPEIENISTh KOTUYECTBA 00Pa3yIOIIMXCS Ha DJIEKTPO/IaX BEIIECTB MPH AIEKTPOIIU-
3€;
COCTABJISITh MPOIECCHI XUMUYECKON U DJIEKTPOXUMHUIECKON KOPPO3HH;
noAOUPaTh CIOCOOBI 3aAIIUTHI METAJIJIOB OT KOPPO3UH.

MeToauveckue peKOMEHIAIMHU 110 U3YYEHUI0 MOAYJIA

[Tpu ocBOCHUM MOAYJISI HEOOXOAUMO:
U3YYUTh Y4eOHBIM MaTepuaq MO COOTBETCTBYIONIEMY MOIYIIO JAUCITUTUIHHBI,
UCIIOJIB3Y JIEKIIMOHHBIN MaTepuai U JIUTepaTypy MO JaHHOW TEMAaTHKE;
aKIICHTUPOBATh BHUMaHUE Ha: COCTaB PACTBOPOB; CHOCOOBI BBIPAKCHUS KOHIICH-
TpalKu PacTBOPOB; JICKTPOJIUTHI U HEAIEKTPOJIUTHI;, CBOMCTBA HEAIEKTPOJIUTOB U
AJIEKTPOJIUTOB; CTPOCHUE MUILEIUIBI; KOATYJISIIUI0 KOJUIOWIO0B; METObI 3JIEKTPOH-
HOro OajaHca W MOJypeaKlHi; ralbBaHUYECKHUE MPOIECChl; paboTy rajbBaHUYE-
CKHMX 3JIeMeHTOB; pacueT DJIC; aHOAHbBIC U KATOAHBIC PEAKIUU MPU SJIEKTPOJIN3E;
3akoHbl Dapajies; TUMBI U MEXaHU3MbI PA3JIMYHBIX BHJIOB KOPPO3HH; CIIOCOOHI 3a-
IIUTHI METAJUIOB OT KOPPO3HUH.
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1. KakoB Thn XUMUYECKOM CBSI3U B 3JiekTpoiuTax? Kakue 371eKTpoJMThl Ha3bIBa-

10T ITOTEHUHAIbHBIMU? ICTUHHBIMU?
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2. Hammmmre nuccornumanuio a) cyabdura HaTpus u 0) ruapodocdara xkaaus 1mo
MIEPBOM U BTOPOU CTYIICHSIM.

3. BrIpaszure koHCTaHTy AucconHranuu opTohochOpHON KUCIOTHI MO MEPBOM CTY-
MICHHU.

4. Omnpenenute crenenpb nucconuanuu 0,001 M pactBopa yKCyCHOM KHUCIOTHI, €C-
m ee K= 1,74-107°,

5. Uro mnokasbiBaeT u30TOHMYECKUM Kodhduuuent? Kakas CBA3b CYIIECTBYET
MEXIy CTENEHBIO JUCCOIMAINY SJICKTPOJIUTA U M30TOHUYECKUM KOdhDUIreH-
TOM?

6. Ompenenute TemiepaTypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara

HATpPHUsl, €CJIM CTENEHb JUCCOLMALIMK cOCTaBIseT 54%.

UTO Ha3bIBAIOT MOHHBIM MIPOU3BEICHUEM BObI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pacteopa KOH u 6) 0,1 M pactBopa NH4sOH (Kj; =
1,74-10%).

9. Onpezenure pacTBOPUMOCTh THAPOKCH 1A ATIOMUHUS, eciy ero I1P = 5,7-107%2,

10. PaccuuTaiite ocmotuueckoe nasienue 0,002 M pactBopa 6eH30i1a py TeMIe-
patype 17°C.

11. HanummuTe TUIPOIIU3 CIEIYIONINX COJIEH U ONpPEeIeTUTe Cpely UX BOAHBIX pac-
tBopoB: NaNQO3s, ZnCl,, Na,S, CH3;COONHL,.

12. TlokaxuTe CTpPOCHHE MUIIEIUIB MPU MPUIMBAHUM U30BITKAa pacTBOpa TUAPOK-
CUJIa HATPUs K pacTBOPY XJIOPUJA IIMHKA.

13. TlokaxxuTe CTPOCHUE MHWIICIIBI TIPH MPUIMBAHUHA W30BITKA XJIOpHIA ITUHKA K
pacTBOpU TUAPOKCUIA HATPUSI.

14.Kakyto cuctemMy Ha3bIBaIOT ANEKTPOXUMUYECKOM?

15.CocTaBbTe cXe€My ABYX raJbBaHUYECKHX AJIEMEHTOB, B OJJHOM M3 KOTOPBIX KO-
OaNbT CiIy kUi Obl KaTOJIOM, a B JIpyroM — aHoAoM. Hanuiure ypaBHEeHUs pe-
aKIUM, TPOUCXOJISIINUX TIPU pabOTE ITUX DIEMEHTOB.

16.T"anbBaHUYECKUI AJIEMEHT COCTOUT U3 XPOMOBOTO 3JIEKTPO/IA, TIOTPYKEHHOTO B
0,01 M pactBop CrSO4, u cTaHIapTHOTO BOJOPOIHOTO 3iekTpoaa. Hamummre
YpaBHEHHUS AJEKTPOJHBIX IpolieccoB. Yemy paBHa ero 3.4.c.?

17.KakuM ypaBHEHHEM KOJMUYECTBEHHO OMUCHIBACTCS IJIEKTPOITU3?

18.Yto paccunThIBaIOT ¢ TOMOIIBIO YpaBHeHus HepHcra?

19.CocraBbTe cxeMy 3JIEKTPOJIM3a BOAHOTO PACTBOpA XJIOpUIA HUKEIS HA WHEPT-
HBIX 2JIEKTPOJIax.

20.CocraBbTe CXEeMBbI AJIEKTPOJIM3a BOJHOTO pacTBopa xyuopuaa xenesa (Il), ecnu:
a) aHOJI >KeJIe3HbIN; 0) aHOJ| YTOJIbHBIN.

21.PacTBop conepxkut nonsl Zn?*, Ni?*, Fe**, Cu?* B 0MHAaKOBON KOHIIEHTPALMH.
B kakoil mocienoBaTeIbHOCTH ATH METAIIBI OYIyT BBIAEIATHCS MPHU JICKTPO-
JM3e, €CIM HANpsKEHUEe JOCTATOYHO IS BhIJIETIEHUS JII000ro MeTasia?

22.BeruncnuTe Maccy HUKEIS, BBIICTUBIIETOCS Ha KaTo/Ie MPU MPOIMYCKaHUU TOKa
cuioit 20 A yepe3 pacTBOp HUTpaTa HUKENSI B TEUEHUU 22 4aCOB.

23. Ilpu anextponuse pactBopa cosm ososa (1) macca kaTtona yBenuunnace Ha 4 T.
UTo mpowr301LIO0 IPU 3TOM HA OJIOBIHHOM aHO1E?

24. PaccunTaiite 00beM KHUCIOPOa, KOTOPBIM MOKET OBITh MOTYYEH MPHU AJIEKTPO-
Ju3e TOKOM 5 A B T€UEHHUE 2 4acOB, €CJIM BBIXOJ] IO TOKY cocTaBisieT 85%.

~
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25. Ilpu mpoxX0kJIeHUH Yepe3 pacTBOP COJIM TPEXBAJIEHTHOTO METalla TOKAa CHIIOH
1,5 A B teuenun 30 MuH Ha kaToje Beiaeamiochk 0,18 r meramna. Beraucnure
MOJISIPHYIO MacCy MeETajUla U pacxo] 3JIEKTPOIHEPTUHU, €CIU U3BECTHO, YTO
HaIpsHKEHHUE B CETU paBHO 6 B, a BbIxoa 1o Toky 72%.

26. Kakoll KOHTaKT sBIseTCS HamOoJee KOPPO3MOHHOOMACHBIM IS JKelesa:
Fe/Cu, Fe/Sn, Fe/Ag?

27. B KOHTaKTe ¢ KaKUM U3 METaJUIOB MEJb SIBJISIETCS aHOJIOM: XpOM, 30JI0TO, HU-
KEJlb.

28. HanumuTe 371eKTPOXUMHUYECKHE MPOLEeCChl (AHOIHBIN M KaTOJHBIN), IpOTeKa-
romue B koHTakte Al/CU B pacTBope XJtopuia HaTpHsl.
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11. Y4eOHO-MeTOAUYECKOE W MH(OPMAINUOHHOE O0ecmeYeHUue INCIHUNINHBI
(yueOHOI0 Kypca)

11.1. O6s13aTesibHAA JIUTEPATYpa

Ne
/o

Bubmuorpaduueckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yueOHo-
METOIHUYECKOE II0CO0HE,

MPAKTUKYM, JP.)

KomnunuectBo B
ouobmoreke

Oo0wmas xumus. [ DJIEKTPOHHBIN pecypc|
. Teopus W 3a1aud : y4eb. mocodue / H.
B. Koposun [u np.] ; mox pen. H. B.
Koposuna, H. B. Kynemosga. - 1U3na. 2-¢,
ctep. - Caukr-IlerepOypr : Jlans, 2017.
- 492 c. : un. - (YueOHHMKH JJIsI BY3OB.
CrenmanbHas ureparypa). - ISBN 978-
5-8114-1736-0.

YuebHoe rmocooue

9BC
"Jlaap"

XumMus [DIeKTpoHHBIA pecypce] : yueo.
s By3oB / JI. H. briiuaoB [m np.] ; mon
Hayd. pea. WU. JI. Ilepdunosoii, T. B.
CoxkoznoBoii. - Cankr-IlerepOypr : Jlans,
2016. - 272 c. : wi. - (Y4eOHUKH 175l BY-
30B. CnenuanbHas nureparypa). - ISBN
978-5-8114-2038-4

VYueOHuK

9BC
"Jlaap"

bop3osa JI. JI. OcHOBBI 0011eH XUMUU
[DnexTpoHHBIHN pecypc] : yued. mocodue
/ JL.AA. bop3osa, H.}O. Yepnukona, B.B.
Axymes. - Caunkr-IlerepOypr : Jlans,
2014. - 469 c. : wi. - (Y4eOHUKH 175 BY-
30B. CnieninanbHas muteparypa). - ISBN
978-5-8114-1608-0.

YuebHoe mocooue

9BbC

”HaHI)"

AxmetoB H. C. OOmas u Heopranude-
CKasi XUMHSl [DIEKTpOHHBIM pecypce] :
yuae0. mocobue st By30B / H. C. Axme-
ToB. - W3n. 8-e, crep. - CaHkT-
[lerepOypr : Jlans, 2014. - 743 c. : uin. -
(YueOnuku g1 By3o0B. CrienuanbHas
auteparypa). - ISBN 978-5-8114-1710-
0.

YueOHOe mocodue

9BbC
"Jlaap"

COT'JIACOBAHO

JlupexTop HaydHOU OMOINOTEKH

A.M. AcaeBa

Damunus)

«

» 20 T.

(MIT)

(noonucy)

.0.
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11.2. JlomosHMTeJbHAs JUTEpaTypa W y4deOHble MaTepuaabl (ayamo-,
BH/I€OTIOCOOMS U JIP.)

e (oun HayuHoit oudmmorexku TI'Y:

/o

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yaeOHOE
nocooue, yueOHo-
METOMYECKOe TIoco0ue,
MPAKTUKYM, ayIUO0-, BU-
JIE0TIOCO0uS U Ap.)

KonnuectBo B
onoImoreke

ITaBao H.H. OGmas u HeopraHu-
yeckass XUMUs [DIJIEKTPOHHBIA pe-
cypc] : yuebnuk / H. H. ITaBnos. -
M3n. 3-e, ucnp. u gon. - CaHKT-
[TerepOypr : Jlanb, 2011. - 496 c. :
. - (YueOHuku mist By30B. Cre-

nuanbHas Jsurteparypa). - ISBN
978-5-8114-1196-2.

YVueOHuk

ObC "Jlanp"

bontpomerok B.B. O6mas xumwus
[DnexTpoHHBIN pecypc]: yueb. mo-
coobue / B.B. boarpomerok —
MuHck : Beinmitimas mkoia, 2012.
— 624 c.: un. — ISBN 978-985-06-
2144-3,

VYuebHoe mocooue

SBC
"IPRbooks"

O0mass m HeopraHuYecKass Xu-
MHUSl [DJEKTPOHHBIN pecypc]
yueb.-metoa. mocooue / H. II.
Mudraxoa [u ap.]. - Kazaup :
Wzn-so KHUTY, 2013. - 184 c. -
ISBN 978-5-7882-1488-7.

Y4yeOHO-MeTOANUECKOE
rmocooue

SBC
"IPRbooks"

Cracs H. ®. Pemenue 3agay mno
oOmelt XuMuu [IJIEKTPOHHBIN pe-
cype] : yue6. mocobue / H. @.
Cracs, A. B. Kopmiynos. - U3x. 3-
e, crep. - Cankr-IlerepOypr : Jlausb,
2016. - 168 c. : un. - (YucOHUKH
st By30B. CrienpajbHasi JIUTEpa-

Typa). - ISBN 978-5-8114-2274-6.

VYuebHoe rmocooue

9bC "Jlaup"

Cracp H. ®@. 3anaun, ynpaxHeHUs
U BONPOCHl MO OOIIeH XUMHUHU
[DneKkTpoHHBIN pecypc] : yueO. mo-
coone / H. ®@. Cracp, B. H. JIucen-
kui. - M3a. 5-e, crep. - CaHKT-
[TerepOypr : Jlanp, 2017. - 108 c. :

YueOHOE mocodue

ObC "Jlanp"
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No bubnmnorpaduueckoe onvucanue Tun (yaeOHUK, yueOHOE KonuuecTtBo B
/T nocobue, yaeOHO- OoubmoTeKe
METOIHUYECKOE II0CO0HeE,
NPaKTUKYM, ayJIH0-, BH-
Jleonocoous u ap.)

wi. - (YaeOnuku st By30B. Crie-

nuanbHas surteparypa). - ISBN
978-5-8114-2282-1.

AxmetoB H. C. Jlabopatopnsie u
CEMUHAPCKUE 3aHITHS MO 0o0IIeH U
HEOPTaHUYECKOM XUMHH [DJeK-
TPOHHBIN pecypc] : yuel. mocobue
s By3oB / H. C. AxmetoB, M. K.
6 | AsusoBa, JI. . banpiruna. - 3. VY4yeOHoe nmocodue OBbC "Jlanp"
6-e, crep. - Cankrt-IleTtepOypr :
Jlanp, 2014. - 367 c. : un. - (Yue0-
HUKH 71 By30B. CrienuaiabHas Jiu-
teparypa). - ISBN 978-5-8114-
1716-2.

11.3. IlepeuyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOMI
cetu ""UnTepuer"

Web of Science [DnekTpoHHBIN pecypc]| : MyJIbTUIMCUUIIMHAPHAS pedepaTuBHas
0aza manuwix. — Philadelphia: Clarivate Analitics , 2016— . — Pexxum moctymna :
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHII.

Scopus [DnekTpoHHBI# pecypc] : pedeparuBHas 6a3a manubix. — Netherlands :
Elsevier , 2004— . — Pesxum goctyma @ scopus.com. — 3ari. ¢ skpaHa. — 3. pyc.,
aHTJI.

Elibrary [OnexTpoHHbIf pecypc] : HaydHas 2JIeKTpoHHas 0ubimoreka. — Mockaa :
H3b, 2000— . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ 3xkpana. — f3. pyc., aHIJL
ByTtiepoBckue coo0meHus1 [ DIEKTPOHHBIN peCypc| : MHOTONPEAMET. HAyY.
KypH. / OO0 «THHOBaITMOHHO-U3IATEIIbCKUN TOM «BbyTIEpOBCKOE HACIEIUE»». —
OnekTpoH. xkypHail. — Kazanb : OO0 «/ITHHOBallMOHHO-U3/IaTENbCKUN TOM
«bytnepoBckoe Hacnegue»», 1999- . Pexxum noctyna K )KypH.:
http://butlerov.com/stat/reports/view.asp?lang=ru

XuMusi B HHTEpecax yCTOHYMBOT0 pa3BUTHS [ DIIEKTPOHHBIN pecypc] :
MeXAyHap. Hayy. )KypH. / Cubupckoe otaenenne PAH. — DnekTpoH. xxypHai. —
HoBocubupck : M3garensctBo CO PAH, 1999- . Pexum noctyna K xKypH.
http://www.sibran.ru/journals/Hviur/
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

11.4. IlepeyeHb NPOrpaMMHOI0 o0ecneYeHn st

Ne Hanmenosamme IO PexkBU3UTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok neit-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHS — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JICUCTBHSI — OECCPOYHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBHsI — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neii-
AcademicEdition CTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok neii-
AcademicEdition CTBHSI — OECCPOYHO
3 Mirapolis Human Capital Management JMIEH3UOHHBIH qoroBop Ne 42/02/22-K ot

02.02.2022, cpok nercTBUs — 10
31.08.2022

11.5. Onucanue MaTepuaibHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM JIst
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIUIUIMHE (MOILYJII0)

HaumenoBanme o60pynoBaH- . N
PYA dakTHUecKuii aa- = 8%
HBIX y4e0OHBbIX KA0MHETOB, JIa- -~ | B2
. pec y4eOHBIX Ka- 2 |9 F o
Ne | Goparopmii, macTrepckux u ap. | IlepedeHb OCHOBHOIO 5 |2 £ ¢
OuHeToB, Jadopa- 5 g g
n/n 00bEKTOB /1JIsl MPOBEAEeHUS 000py10BaHUA . g = & S
Topwmii, MacTep- S | B o
NpaKTHYeCKHUX U JadopaTop- E |S 2
. CKHX H Ip. = |=& E
HBIX 3aHATHH
Aynutopusi  BeOKOH(EpEHIHA. Okpan teneBu3u- | 445020 Camapckas | 17,1 |1
VYueOHas ayquTopus sl IPOBE- | OHHBIA, WIMPMBI, MPO- | 001. T.TonbATTH, yiI.
JIEHUs 3aHATHHA JIGKIIMOHHOTO | )KeKTOp Ha 1mraruse. | bemopycckas, 16B
Tina. YdueOHas ayAuTopus U | CTON  TPEenoJaBaTellb-
IIPOBEJICHMSI 3aHATUH CEMHUHAp- | CKUi, CTyJbs INpernojaa-
CKOTro TUNa. YueOHas ayAuTOpHs | BaTelIbCcKHe., TpaHcma-
JUTSE KYpCOBOTO TIPOEKTHPOBAHUS | PaHT-TIEPETSDKKA,  CH-
1 | (BBIMOJIHEHHS KYPCOBBIX PadOT). | CTEMHBIN OJIOK .
YuebHast aymuToOpHsi IJIs TIPOBe-
JICHUS] TPYIIOBBIX ¥ WHIMBHILY-
AIBHBIX KOHCYJNbTAIMi YueOHas
ayJIUTOpUS JIJIsI TIPOBEJICHUS 3a-
HSTHWA TEKYIIEro KOHTPOJS U
NPOMEXYTOYHOH  aTTeCTaluH.
(YJIK-807)
ITomemenue s camocrosteiab- | CTonbl, CTynbs, kommb- | 445020 Camapckas | 84,8 | 16
HOi paboThl oOy4varomuxcs (I'- | roTepbl 00;1. 1. Tombsarru,
3 |401) yn.  Bbemopycckas,
14,
(T'-401)
4 [lomemenue ans camoctositenb- | Jlocka ayauropHas (me- | 445020 Camapckas | 34,1 | 10
HOW pabothl oOyuatonuxcsi (C- | noBasi), cTonsl yueHude- | oos. 1. Tompsarrw,
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n/n

HaumenoBanme 060pynoBaH-
HbIX Y4eOHbIX KAa0OUHETOB, Ja-
O0opaTopuii, MACTEPCKHUX U AP.
00beKTOB A1 MPOBeAeHUs
NPaKTHYECKUX U JJadopaTop-
HBbIX 3aAHATHI

ITepeyeHb OCHOBHOIO
000py10BaHUA

dakTHYecKui aj-
pec yueOHbIX Ka-
OuHeTOB, J1adopa-
TOpHUii, MacTep-
CKMX M Jp.

ILomanb, M?

KoaunuectBO
MOCATOYHBIX

MeCT

508)

CKHE, CTOJI TpEerojaBa-
TEIIbCKUH, CTYJIbS,
CTEHBI, IMKa(HI.

yi1. Y1akosa, 59,
(C-508)
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