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

YTBEPX/IAIO
3amecTuTenb pekropa no pazsutuio YII  3aBenyromuii kadeapoi
A.H. flppirun «XHUMHS, XUMHYECKHE ITPOLIECCHI U TEX-
(moxrHcs) (M1.0. ®ammnnus)
« N 20 T HOJIOTHUM))
' I".1. OcraneHko
(ToArnucek) (1.0. ®amuus)
« » 20 1.
b1.5.09

(unoexc oucyunnumnwr)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

XUMUS

(HaumeHoB8aHUe OUCYUNTIUHDL)

10 HAIIPaBJICHUIO TTOATOTOBKH (CHEIIMAIbHOCTH)
15.03.01 MammHoCcTpOoeHHe

(KOO U HAUMEHOBAHUE HANPABTIEHUsI NOO20MOBKU, cneyuarbHocmu 6 coomeemcmeuu ¢ @PIOC BI10/ @I'OC BO)

O0opynoBaHKEe U TEXHOJIOTHS CBAPOYHOTO MPOU3BOJICTBA

(ranpasnennocms (npoduis))

dopma oOydeHHs: 3a049Has

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

TUIaHY)
KoanvectBo 3ET 3
Yacos no PYII 108
Buabl KOHTpPOJIS HA IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie KonTpoasnsie
Kypcax NMPOEKTHI padoTsI (s ;;1?::0'; tbop-
MBI 00yYeHHsI)
2
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 4 4
Jlexuun 6 6
JlaGopaTopHbie 6 6
IpakTuyeckue 2 2
KonTakTHasi padoTa 14 14
Cam. paGora 126 126
Koutpoas 4 4
Hroro 144 144

ToabsarTu, 2016




Pabouas nporpamma coctasiena Ha ocHoBaHuu ®I'OC BIIO/®T'OC BO u yuebHoro
TUTaHA HAIPaBJICHUs IOATOTOBKH (crienuanbHocTh) 15.03.01 MammHOoCcTpoeHue

(KOO U HAUMEHOBAHUE HANPABILEHUS NOO20MOBKY, cneyuarbHocmu 8 coomsememesuu ¢ @T'OC BIIO! @I'OC BO)

Penen3supoBanne paéo4eid nporpaMMbl AUCHUIINHBI:

x| OrtcyTcTBYeT

x| Yuebnas (pabouas) mporpamma o100peHa Ha 3acenanuu Kaheapbl «Xumus,
XUMHUYECKHE TIPOIIECCHI M TEXHOJIOTHI (ITPOTOKOJ 3acenanusi Ne 2 ot 22

deBpans 2016 T.).
Penenzenr
(OoadcHOCmb, YueHoe 36anue, CeneHb) (noonucw) (U.0. ©amunus)
« _» 20 T

Cpok geiictBust pado4yeil IporpaMMbl JUCHUILINHBI 10 22 ¢eBpais 2021

r.

Nudopmanus 00 akryanusanuu padodeil mporpaMmbl JUCHUIIIMHBI:

IIpoTokoun 3acenanus kagenpsl «XUMUsL, XUMUYECKHE IIpoliecchl U TexHonorum» Ne 10 ot

10 oxTs16ps 2017 1.

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

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

ITpoTtokon 3acenanus kageapst Ne OT «__ » 20 T
COT'JIACOBAHO

HauanpHuk yueOHO-METOINYECKOTO YIPaBICHUS

« _» 20 1. JI.P. XamunyinoBa
(noonucs) (U.0. Damunus)

3aBenytromuii kadenpoit
«CBapka, 00paboTka MaTepHaoOB IaBICHUEM U POJCTBEHHBIC TIPOIECCHD

(s8vinyckaiowel HanpagieHue (CneyuaibHOCmy))

« » 20 T B.B. Easnios

(noonucs) (U.0. Pamunus)




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€, CBOMCTBaX U B3aUMHBIX MTPEBPAIICHUSIX.

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

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

3. HayuuTp npuMeHsTH MOJyYCHHBIC 3HAHUS M YMEHHS I O€30MacHOr0 HC-
MOJIb30BAHMS BEILIECTB B MOBCEAHEBHOM >KU3HU W HA MPOU3BOJACTBE, MPEIyIpPEKIe-
HUS SIBJICHUI, HAHOCSIIIIUX BPEJI 3JJ0POBBIO U OKPY KAIOIIEH Cpejie.

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

JanHas aucrurinHa (y4eOHbIM Kypc) oTHocuTcs K bioky 1 «JlucuuriinHbl
(Momymn)», 6a30Bas 4acTh.

JlucuurmivHael, ydeOHbIe KYpPChl, HA OCBOCHUHU KOTOPBIX Oa3upyeTcs TaHHas
quciuIUInHa (y4eOHbIN Kypce) — «BhIcias MaTeMaTHKay.

Jucruruinabl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHUS,
HABBIKH, TTPHOOpETacMble B Pe3yJIbTaTe U3YYCHUS JaHHOW JUCIMIUIUHBI (Y4eOHOTO
Kypca) — «Marepuanosenenue u TKM», «9komorus», « TeXHOIOTHSI KOHCTPYKIIUOH-
HBIX MaTepUaIoB.

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

dopMupyembie U Ilnanupyembie pe3yJbTaThI 00y4eHUA
KOHTPOJIHPYeMBbIe
KOMIIEeTeH LUK
- YMEHME UCIIONIb30- 3HaTh: MpaBUJIa MOBEICHUS U TEXHUKY 0€30M1acCHOCTH B
BaTh OCHOBHBIE 3aKOHBI | XUMUYECKOM J1Tab0OpaTOpUu; OCHOBHBIE MOHSATHUS U 3a-




€CTEeCTBEHHOHAYUYHBIX
JTUCLUIUIMH B TIpodec-
CHOHAJILHOM JIeSITENb-
HOCTH, IPUMECHSITH Me-
TOJBI MATEMATHYECKO-
r0o a”HajJHu3a U MOJECIIH-

KOHBI XUMHUH, METO/IbI IPOBEACHUS IKCIIEPUMEHTAIb-
HBIX MCCJIEIOBaHUH, TOATOTOBKH paboyero Mecra; oc-
HOBHBIC 3aKOHBI B3aUMOCBSI3U MEXK1y CTPOCHUEM U
XHUMHAYECKHUMH CBOMCTBAaMH BEIIIECTB, OCHOBHBIE 3aKO-
HOMEPHOCTH, COIIPOBOK/IAFOIINE B3aUMOICHCTBUS Be-
IIIECTB

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

YMeTh: caMOCTOATENIbHO paboTaTh ¢ METOAMYECKUMHU

PEKOMEHIANUSAMU, IPUMEHATh TEOPETHUECKUE 3HAHUS
JUTSL TIPOBEJICHUS SKCIIEPUMEHTa U 00pabOTKH €ro pe-

3yJbTaTOB; AHAJIM3UPOBATH MOJYYEHHBIE PE3YIbTAThL;
POBOJIUTH OOpPabOTKY M AHAIU3UPOBATH XUMHUYECKUE
IPOLIECCHI; COCTABIIATh MaTEpUajbHbIE U DHEpPreTHYe-
CKUe 0aJlaHChl XMMUYECKUX peaKklui

BJIaI[eTBZ MCTOAaMHU OpraHHU3alluH CaMOCTOSITEJIbHOM

paboThI, aHaIU3a MOJIYYeHHOU WHOOPMAIMK; CIOCO0-

HOCTBIO TIPOBOJIUTH aHAIM3 WH(OpPMAIMHU; METOJIaMH
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 XUMHYECKUX
MPOLIECCOB

OCHOBHBIC TOHATHUS ¥ 3aKOHBI XUMUH

OCHOBHBIC KJ1aCChI HCOPraHNMYCCKHX BCIIICCTB

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

XuMmuueckast CBsA3b. lIpocTpaHCTBEHHOE CTpOEHUE
MOJIEKYI

TepMoauHAMHUKAa XUMHUYECKHX TTpouneccoB. DyHKINMU
COCTOSIHMSI: BHYTPEHHSISI SHEPTHUsl, SHTAJIbIIUS

@DYHKIMU COCTOSIHUSA: HSHTpomusa, 3Heprusi ['nbOca.
Hanpasnenue npoTexkanuss XMMUYECKUX pEeaKIUn

XUMHYECKasi KMHETUKA. BiusgHWEe Ha CKOPOCTh XH-
MHYECKUX PEAKIMI KOHIIEHTPAIlUH, JABJICHUS

BnusitHue Ha CKOpOCTh XMMHUYECKUX PEAKIIUNA TEMIIE-
paTypsbl, KaTaaIu3aTOpOB. XMMHUYECKOE PABHOBECHE

Moayns 2. PactBopbl u
JIMCTIEPCHBIE  CUCTEMBI.
DJEKTPOXUMHUYECKHUE
MPOLIECCHI

PactBopel. CriocoObl BBIpaKEHHSI KOHUEHTpaIuu
pactBopoB. KoJmmuraTuBHbIE CBOMCTBA PACTBOPOB

CBoliCcTBa pacTBOPOB JJIEKTPOJUTOB: JIHUCCOILMALIMSL.
MOHHOE€ MPOU3BEACHUE BObI, MPOU3BEACHUE PACTBO-
PUMOCTH, THJIPOJIM3 COJICH, HalpaBiIeHUE 0OMEHHBIX
peakiuii

Konnonansie pacTBOpbl: CTPOCHUE KOJUIOHUJIOB, IO-




JIYYCHHUC U CBOMCTBA

SHGKTPOXI/IMI/I‘IGCKI/IC CHUCTEMEI. | 'albBaHUYECKHE
OJICMCHTEI

DNeKTposIn3 BOJAHBIX pacTBOPOB. 3akoHbl Dapanes

Koppo3sus meramioB. CriocoObl 3alIUThl METAIIOB OT
KOPpO3UU

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

Pa3paboTunk nporpaMmsi:

JloneHT, K.T.H. M.A. TpoinrHa

(OoaocHoCmb, YueHoe 36anue, cnmeneHy) (noonucv) (U.0.Pamunus)




4. CTpyKTYypa " coepKaHue TUCHUILIUHBI (Y4eOHOro Kypca) Xumus

Kypc nzyuenus 2

Pazpneu, Moapasnen, Tema Buabl yuedHo# padoTsl Heo0xoaumpble Dopmbl Pexomenny-
MOZYJIb KonTakTHas padoTa CamocTosiTeJibHast padoTa MaTepHaJIbHO- TeKyIlero emasi JiuTe-
(B yacax) TeXHHYECKHe KOHTPOJIs parypa (Ne)
BCEro ®opMbl IPOBeAeHHUs JeKIHii, (opMBbI Opranuzanuu pecypcel (HauMeHo-
3 5 & g J1a00paTOPHBIX, NPAKTHYECKHX €CaMOCTOATEJIbLHOM BaHuUe oue-
z z ) g 3aHATUH, MeTObI 00y4eHHusl, % padoThI HOYHOIO
,E E_ g E z peajn3yloniue NpuMeHsieMyIo § CpeacTBa)
é g E ” E 00pa3oBaTe/IbHYI0 TEXHOJIOTHIO @
Mogayns 1. Crpoe- | Jlexuus Nel. OcHOBHbIE 2 TpanuuuonHas MenoBast 1ocka [1-4]
HHE W CBOMCTBA | NOHSTHS M 3aKOHBI
BEIIECTBA. TepMo- | XMMHHU
JMHaMHKa W KuHe- | [IpakTuueckoe 3aHsATHE. 2 TpanuuuonHas MenoBast nocka Ortyer 1o [1-4]
THKa XMMHMYECKMX | Pacuers mo gopmysiam TpaKTHye-
MPOLIECCOB U YpaBHEHUSIM CcKoii pabote
Jlexkuus Ne2. Tepmonu- 2 TpanuuuoHHas [1-4]
HaMHUKa XUMHIECKHX
nporeccoB. OyHKIMH
COCTOSTHHSL: BHYTPSHHSIS
SHEpPIHUsl, SHTaJIBITHS,
SHTPOIIHS, YHEPTHs
I'n66ca. Hanpasnenue
MIPOTEKaHUS XUMUYe-
CKHX peaxuui
JlaGoparopHas padora 4 TpaguuoHHas JlaboparopHas nmocyna, Ortuer o [1-4]
Nel. CkopocTb XuMHYE- pEaKTHBBI naboparop-
CKUX peakuuii. Xumu- HOU pabore
4YECKOE PABHOBECUE Nel
CamocrosrenbHas pa- 66 CaMocCTosTeNTbHOE U3y4e- TlepcoHanbHBIN KOMITBIO- [1-4]

6ota Nel. OcHOBHBIE
TIOHSITHS 1 3aKOHBI
xumun. OCHOBHBIE
KJIaCChl HEOpraHhye-
ckux BemtecTs. CTpoe-
Hue atoMoB. Ilepuoau-
YecKasi CHCTeMa dJie-
menToB JI.11. Mennene-
eBa. XMMHUECKas CBA3b.
IIpocTpancTBeHHOE
CTPOCHUE MOJIEKYJI.
TepMmoanHaMuKa XUMH-
YECKHX IPOLIECCOB.

HHE TEOPETHYECKOTO
Marepuana

Tep, AocTym K ceTu «MH-
TepHEeT», y4eOHO-
MeToauyeckoe u uHdop-
MalMOHHOE 00ecIeueHne
JTUCIMITHHB




OyHKLIUHU COCTOSIHUSL:
BHYTPCHHSISI SHEPTHs,
sHTANBIUA. DyHKIMK
COCTOSIHUSL: SHTPOIIHS,
sueprust ['n6oca.
Hanpasnenue nporeka-
HUSI XUMHYECKHX PeaK-
M. XumMudeckasi Ku-
HeTuKa. BiusiHue Ha
CKOPOCTh XUMUYECKHX
peaKLuii KOHIIEHTpa-
LM, AaBleHus. Bius-
HHE HA CKOPOCTh XUMHU-
YECKHX PeaKluil TeMIie-

paTtypbl, KaTalanu3aTopoB.

XuMHUYeCKOe paBHOBE-
cue

Monyns 2. PactBo-
pbl U JUCIEPCHBIC
CHCTEMBL. DJIEKTpo-
XHMHYECKHE  IIpo-
1L[eCChI

Jlexuus Ne3. Koppo3sust Tpanuunonnas Menosast focka [1-4]
MeTaioB. CriocoOs!
3aIUTHl METAJIIOB OT
KOPPO3HU
JlabopaTtopHast padora TpanuuuonHas JlabopaTopHas nocyna, Ortyer no [1-4]
Ne2. Kopposus metain- PEaKTHUBBI naboparop-
JI0B HOU pabore

Ne2
CamocTosTenpHas pa- 60 CamocTosTensHOe H3yde- IepcoHaTbHBIH KOMIIBIO- [1-4]

60Ta Ne2. PacTBOpBIL.
Crioco0ObI BBIpaKEeHHS
KOHIIEHTPAIIN PacTBO-
poB. KomuratusHbie
CBOIICTBa PacTBOPOB.
CBoiicTBa pacTBOpPOB
JNIEKTPOIUTOB: TUCCO-
ML, HOHHOE TPO3-
BeJICHHE BOJbI, IIPOU3-
BeJICHHE PaCTBOPUMO-
CTH, THJPOJIN3 COJIEH,
HarpasJeHHe OOMeH-
HBIX peakuuii. Kommo-
UHBIE PACTBOPBL: CTPO-
€HHUEe KOJUIOUIOB, MOITy-
YEHUE U CBOMCTBA.
DJIEeKTPOXUMHUYECKHE
cucteMsl. ['anpBaHnYe-
CKHE 3JIEMEHTHI. DJleK-
TPOJIH3 BOJHBIX PacTBO-
poB. 3akonsl Papazes.
Kopposus merannos.
Crioco0bl 3aIUThI ME-

HHE TEOPETHIECKOTO
Marepuana

Tep, AocTym K ceTu «MH-
TEpHET, yueOHO-
MeTodecKoe u HHPOop-
MaIMOHHOE 00ecIeueHne
JUCIUIIHHB




| ramos ot xopposuu

HOZ[FOTOBKa K 3a49€Ty

4 IloaroToska k 3auety IlepcoHanbHBIl KOMITBIO- 3auer
Tep, AocTym K cetu «VH-
TEpHET», y4eOHo-
MeToaudecKoe 1 HHPop-
MaIoHHOE obecnedeHne

JIMCIUIIITHHBL

(4]

Hroro: 6

130

14

5. Kpl/ITele/l N HOPMBbI TEKYIIETr0 KOHTPOJIA 1 IIpOMe)KyTO‘IHOﬁ aTrecranmmn

cDOpMI:I TCKYIICI'O KOHTPOJIA

YciioBus I0ITycKa

Kputepuu 1 HOpMBI OIIEHKH

JlaGopatopubie paboThl Nel,
No2

Jlomyckarorcs Bce

- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU OTYET 0(OpPM-
JeH 0e3 3aMeyaHuil WU C HE3HAUUTEIbHBIMU HEJI0UETaMU;

- OILICHKa «HE 3aYTEHO» BBICTABJISETCS CTYICHTY, €CIU OT4YeT
oopmIleH ¢ 3aMeYaHHUSIMH, BBIBOJI HE OTpa)kaeT CyTh pabOTHl WK
OTYEeT HE OPOPMIIEH.

[IpakTruueckas pabora

JonyckaroTcs Bce

- OIICHKa «3a4YTEHO» BBICTABJISIETCS CTYJIEHTY, €CJIM BEPHO BBI-
MOJIHEHBI 3-5 3ajaHuil TPAKTUYECKOIN pabOThI;

- OIICHKA «HE 3aYTEHO» BBICTABJISAETCS CTYJEHTY, €CIIM BEPHO
BbITIOJIHEHBI 0-2 3a71aHUST TPAKTUYECKON paOOTHI.

dopma npoBeacHUs
MIPOMEKYTOUYHOU aTTECTAIUU

VYcnoBus nomycka

Kpurepun u HOpMbI OLIEHKU

3a4€CT

OueHka «3a4TeHO» 1O pe-
3yJlbTaTaM TEKYIIETO KOH-
TpoJist (3a 1aOOpaTOPHBIC U
NPaKTUYECKYIO PabOTHhI)

«3a4TEHO» CrynenTt orBewaer Ha | miam 2 Bompoca

3a4E€THOr0 OmyieTa U3 2-X BOPOCOB

«HE€ 3a4TCHO» CTyIIeHT HC OTBCYACT HU HAa OAWH BOIIPOC

3a4E€THOTO OMyIeTa







6. Kputepun 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. Bompochl Kk 3a4eTy

Ne i/ Bomnpockl

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 NOCTOSIHCTBA cOCTaBa. IIpuMeHeHne ero B XMuMUYECKHUX pacueTax

5 ["a30BbIl 3aKOH KPAaTHBIX OTHOILIEHUM U MPUMEHEHUE €r0 B TEXHUYECKUX
pacyeTax

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

3 ["a3zoBbIli 3ak0H MenneneeBa-KialnepoHa 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 peakinil. ['OMOTeHHbIE U TeTepOreHHbIE MPOlIeC-
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 akTuBanuu

22 | 3aBUCUMOCTHh CKOPOCTH PEAKIIUU OT MapIUAIBbHOTO TaBICHUS

23 | Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS!.

24 Cwmemenne xumuueckoro paBHoBecus. [punnun Jle-IllaTtense




25

PactBopsl. CiocoOBI BEIpaKEHHSI KOHIICHTPALIUKU PACTBOPOB

26 | Mexanusm pactBopenus. TepMoarHaAMUKa paCTBOPEHUS.

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 OctBanbaa. M3oronnueckuii koapuimeHt.

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 CoJIeh

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 MCTOYHUKU TOKA. ['anpBaHWueckuid 3neMeHT. [IpuHoun u
pacuet DJ1C

42 | DnexTpoau3 paciuiaBoB. PacTBopuMBbIi aHOT

43 | DneKkTpoau3 BOJHBIX pacTBOpoB. KaTtoaHble M aHOIHBIE TPOIIECCHI

44 3akonnl Dapapesi.

45 | IlpuMeHeHue 3JIeKTPoJIM3a B MPOMBIIIJIEHHOCTH

16 Koppo3zus meramios 1 CIUTABOB. [TpuumHBl KOppo3uu. TUTIBI U BUIIBI KOP-
PO3MOHHBIX TOPAKESHUN

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

48 DnexTpoxumuueckas kKopposus. Koppo3us Ha KOHTaKTe JIByX METaJIOB.
OreHKa CKOPOCTH KOPPO3UOHHBIX MTPOIIECCOB.

49 | Biustaue pa3nuyuHbiX (HaKTOPOB HA IEKTPOXUMHUYECKYIO KOPPO3HIO
MeTopl 3alMThl METAJIJIOB OT KOPPO3WH. MeTamnueckne U HeMeTallIu-

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

KOpPO3UH
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9. ®oH/1 OLIEHOYHBIX CPEICTB JJIfA NMPOBeJIeHUs MPOMEKYTOYHOH ATTeCTALMH
o0y4aromuxcs 1Mo JHCHUIINHE

9.1. IlacnopT (oHAA OLIEHOYHBIX CPEICTB

Koxa koHnTpoJu-
Ne | Konrpoanpyembie pa3ieiibl | pyeMoil KoMIle- HaumeHoBaHue
n/n (TeMbI) TUCHUNJIMHBI TeHIIUU (W1 ee | OLEHOYHOI0 CPeACTBA
YacTH)
Monayns 1.
A . OTtyer Mo mpakTUYe-
CrpoeHuie U CBOICTBa Belle- N
ckoi padore. OTYeT 1o
1 |crea. TepMonuHAMUKA U KH- OIIK-1 .
nabopatopHoii pabote
HETHKAa XMMHUYECKUX MpOolLec- Nel
COB )
Mopyne 2. PacTtBOpbl U IHcC-
o | TIEPCHBIE CHCTEMBL. DIIEKTPO- OITK-1 Otuer mo maboparop-
XUMHUYECKHE MTPOLIECCHI HOI1 pabote No2

9.2. TunoBble KOHTPOJIbHbIE 32JAHUA UM HHbIE MATEePHAJIbl, HE00X0IMMbIEe
1J151 OLeHKM 3HAHUI, YMEeHHM i, HABHIKOB U (MJIH) ONbITA AeATEJIbHOCTH, Xa-
PaKTepU3YIOIIUX ITANbl GOPMUPOBaAHMS KOMIIETEHINH B MpoLecce 0CBOEHUs
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

9.2.1. KomnJiekT 3a1aHuii 1J151 MPAKTU4YeCKOi padoThl

Tema «Pacdersl mo ¢popMysiaM U YPABHEHHUSIMND)

3ananue |
HazoBwuTe Mo MexayHapoIHON HOMEHKJIAType cienytomntue BemiectBa: O,, Fe,0s,
Ca(OH)z, H,SO,.

3aganue 2
[TpousBeauTe pacyeTsl 0 YPAaBHEHUIO PEAKIINU (H.Y.):

7r 12T X, T y, 1

Zn + HClgp) — ZnClyp) + Hay).
3amanue 3

OmnpenenuTe IPOLIEHTHOE cojJiepkaHue Kanus B Manranate kainus K,MnO,.
3amanue 4

Ompenenute 06bem 40 r merana CH, ipu temneparype 18°C u masnenuu 1,2 atm.
3amanue 5

Hanummre ypaBHEHUs peakiuii, XapakTepU3YIOIIUe CIeAYIOIINE TPEeBpaICHHUS:

Ca —% 5 Ca(OH),

Ca —2 ,CaCl,
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Ca —©@ 5 CaCO, Ca 9 5Cal

Kpurepuu oneHku:

- OIICHKA «3a4TEHO» BBICTABIIACTCS CTYACHTY, €CJIM BEPHO BBINOJHEHHI 3-5
3aJIaHUI TPAKTUYECKOM paboTHI,

- OIICHKA «HE 3a4TECHO» BBICTABIISICTCS CTYACHTY, €CJIM BEPHO BBIMOJHEHBI 0-2
3a/IaHUs TPAKTUYECKON PabOTHI.

9.2.2. KoMILIEKT TUIIOBBIX 3a/JaHUiil K J1a00paTOPHBLIM padoTam

JlaGopaTopnass padora Nel «CkopocTh XMMHYECKHX peakiuii. XuMU4ecKoe
paBHOBecHE»

Heab: u3ydyeHue BIUSHUS PA3TUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKUX
peaKuuii U COCTOSIHUE XMMHYECKOTO PABHOBECHUSI B TOMOT€HHBIX CHCTEMAX.
OmnpiT 1. Bansinue KOHIEHTPALMH PEeATHPYIIIHMX BelIeCTB HA CKOPOCTh
XUMHUYECKHUX peaKuu
Peakuus maBeneBoi KUCIOTHI C MTEPMAHTaHATOM Kallds MPOTEKAEeT MO ypaB-
HEHUIO:
4H2C204 + ZKMnO4 — K2C204 + 2Mn02 + 4H20 + 6C02
Kunetnueckoe ypaBHEHUE pPEaKIUU:
$=x CIA}IZCZOA Clz(Mn04
3a X0JIOM pEaKIuu CIEASAT 0 U3MEHEHUIO OKPAacKH pacTBOpA IEepMaHTraHaTa
KaJIHSL.
1. B mate mpoOupok BHecuTe 1mo 10 Kamens pacTBOPOB IABEJIEBON KUCIOTHI pas-
nugHo# KoHueHtpanuw (0,2; 0,3; 0,4; 0,5; 0,6 M).
2. IlocnenoBarenbHO BO BCe MPOOUPKU ¢ UHTEPBATIOM 1-2 ceKyHbI 100aBbTe O 1
Karie pacTBOpa NEpMaHIraHaTa Kalius U BKIIOYUTE CEKYHAOMED.
3. He BwIkIOUas cekyHaoMepa, OTMEThTE BpeMsi M3MEHECHHS OKPAaCKH TepMaHTa-
HaTa Kajaus B KaXJA0U MpoOupke.
Pe3ynpTaThl onbITa 3aHECUTE B TaduMLy 1.
OnpenenuTe yCI0BHYIO CKOPOCTh PEAKIIMU KaK BEIUMYHHY, OOpaTHYIO BpEeMEHU
MPOTEKAHUS PEAKIIUH.
6. Iloctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTpAIlUU IaBe-
JIEBOM KHUCJIOTBI, MPOAHAIU3ZUPYUTE IMOJYYCHHYIO 3aBUCHMOCTh. 3alUIIUTE
HAOJIOCHUS U C/IeTIaliTe BBIBOI.

o b

Tabmaua 1.
Pe3ynpTaTel onbiTa 1
Ne mipo- Konuen- Bpe CkopocTh peakiuu B
Oupku Tpauust KUCIO- | Ms, 7, C | YCJIOBHBIX €IUHMIIAX, V =
THI, C, 100/z, ¢

MOJIB/JI

1 0,2

2 0,3
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3 0,4
4 0,5
5 0,6

OmnbIT 2. BiansiHue TeMnepaTypbl Ha CKOPOCTh XUMUYECKUX PeaKuuu
Jlnst onbiTa HEOOXOJIMM CTaKaH—TEPMOCTAT, HAMOJHEHHBIM BOJON M 3aKpbI-

TBII KPBIIIKOM C OTBEPCTUAMH JIJIS1 IPOOUPOK U TEPMOMETPA.

1. B tpu npoOupku, BCTaBICHHBIC B KPBIIIKY TepMOCTaTa, HayelTe no 10 kamensb
0,5 M pacTtBopa maBeneBoi KuciaoTel. B 4eTBEPTYIO TpoOHpKy Ha 2/3 € 00bE-
Ma BJIEWTE PacTBOP MepMaHraHaTa Kanus (IUIETKY OCTaBbTE B IPOOUPKE).

2. 3anuuuTe TemrepaTtypy. B oaHy u3 npobupok no0aBbre 1 Karuio nepMaHraHa-
Ta KaJIus U BKJIIFOUNUTE CEKYHJIOMED.

3. U3meppTe BpeMsi OT MOMEHTA J100aBJICHUS NTepMaHraHaTa Kajlus 10 U3MEHEHUs
OKpAacKH pacTBOpa.

4. Harpeiite Bomy B crakane Ha 10° BbIle npeabiayInei remmneparypbl. CHUMHATE
CTaKaH C IJIUTKU U TIOBTOPUTE OIBIT B JPYroi MpoOUpKe.

5. TlpoBeauTe OMBITHI TIPH 4 TeMIlepaTypax, oTIngaromuxcs va 10°.

6. IlomyueHHble TaHHBIC 3aHECUTE B TAOIHILY 2.

7. Paccuuraiite mecTh 3HaUeHUI TemneparypHoro ko3dduuuenta (y). Haiinure
CpellHEe 3HAUCHHUE ).

8. Crenaiite BBIBOJ O 3aBUCHMOCTH CKOPOCTU JaHHOM XMMHUYECKOW pEakiuu OT
TEMIIepaTyphl.

Tab6maua 2.
Pe3ynbraThl onbiTa 2
Ne Tem- Bp Koncranra TemneparypHbIi
npo- | meparypa | ems, T, ckopoctu K B KodpuImeHT y
OUpKH OTbITA, C YCIIOBHBIX €IMHH- Y Yep

t, °C max, k=100/z,¢*

AHIWIN -

9.

Hcnomnp3ys ypaBHEHHE AppPEeHHyCa U BEJIMYMHBI KOHCTAHT CKOPOCTH IPU pa3-
JMYHBIX TEMIEpaTypax, ONpeIeIUTe DHEPIMI0 aKTUBALMU JAHHON pEakIuu.
VYpaBHenune Appennyca B norapupmuyueckom Buue: Ink = Ink, — Eo/RT moxHO
paccMaTpuBaTh Kak juHeiHOoe ypaBHeHue Y = b —ax (y = Ink, b = Ink, a =
Eo/R, x = 1/T). I'padmueckn Takoe ypaBHEHHE OMHCHIBACTCS MPSAMOM B KOOP-
nuaarax Ink — 1/T. Tanrenc yriia HakJIOHA MPSAMON K OCH aOCIIUCC paBeH BEIIH-
yune E,/R.

10. dns noctpoenus rpaduka In k = f(1000/T) 3anonrurte Tabnuiy 3.
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Taomumna 3.

JlanHbIe 1 TpaUUecKoro onpeIeeHUs SHEPTUY aKTHBAITUU
Ne i/ Ink 1000/T
1

2
3
4

11. TToctpoiite rpaduk B koopaunarax In k — 1000/T.
12. OnpenenuTe TaHTSHC YIila HAKJIOHA MPSIMOM K OCH abCIucc.
13. BeIYHCIMTE SHEPTHIO AKTHBAIIUN PEAKIINH:

E.= tga-R, rne R=8,314 J»/(Moap-K)

OnwiT 3. Biausinne u3sMeHeHUs KOHIHCHTPAIlM1 pPEeAarupymoimmx BeE€IIECTB

Ha paBHOBECHE XMMHYECKOM pPe€aKIuu

Peakius mexnay xnopuaom xkenesa (111) u poranniom aMMOHMS ONMCHIBAETCS

YPaBHEHUEM:

1.

FeCl; + 3NH,CNS < Fe(CNS); + 3NH,CI
Buecure B mpobupky Ha 1/3 ee 00bemMa TUCTUIIMPOBAHHOM BObI, 100aBbTE 11O
2 xarun pactBopoB xiopuaa xenesa (l11) u ponannna ammonus. Pazagenure no-
Jy4YEHHBI PaCTBOP HA TPU MPOOUPKH.
OnHy npoOHMpKYy COXpaHWUTE AJi CPaBHEHMsI pE3yJbTAaToOB OMbITa (3TanoH). B
Apyryto n06aBete 4-5 kanens pactBopa FECls, B TpeThio — HECKOJIBKO KPUCTAII-
mukoB NH,4Cl u BetpsixauTe eg.
Kak m3MeHunach MHTEHCUBHOCTb OKPAacCKHU pacTBOpa M B KAKOM HaINpaBJIEHUU
CMECTHJIOCH paBHOBecHe AaHHOW cucTteMbl mpu go0asinenun FeCl; m NH4CI?
OOBsCHUTE CIBHUT PABHOBECHSI.
Hanummre BhIpa)keHWE KOHCTAHTHI PAaBHOBECHS M3ydaeMOW OOpaTHMOM peak-
1107078

JlaGoparopHasi padora Ne2 «Koppo3ust MeTa1si0B»

Leab: o3HAKOMIIEHUE C AJIEKTPOXUMHUYECKON KOppo3uel; Gakropamu, BiIHs-

IOIMKMHA Ha KOPPO3HI0;, MCTOAAMHU 3alIUTHI OT KOPPO3HH.

OnbiT 1. BausiHue aKTUBHOCTH KOHTAKTHPYIOIIET0 MeTajlJia HA KOPPo-

3H1I0

1.

BosbsmuTte Tpu ckpenku ayig Oymar. B oqHy BcTaBbTE€ TOHEHBKUM KYyCOYEK Me-
TAJUIAYECKOT0 OJIOBA, BO BTOPYHO — MEIU, TPETBIO OCTAaBbTE B KAYECTBE KOH-
TPOJIA.

JloGaBbTe B TpU MPOOMPKH C BOJOM MO OJHOM Karie pacTBOpa COJISTHOM KUCIO-
ThI, TI0 2-3 Karuti pacTBopa kpacHoi kpoBsiHoit conu Ks[Fe(CN)g] u omyctute B
HUX CKPETIKU.

OTMeTbhTe HHTEHCUBHOCTh OKPACKH BO BCeX TPEX MPOOHPKAX.
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Crenaiite BBIBOJIBI O CKOPOCTH KOPPO3HMHM B KaKJOM CIydae M HaMMIIUTE Ka-
TOJHBIE U aHOJIHBIE PEAKIUU.

OmnbIT 2. Biansinue cpeabl HA CKOPOCTh KOPPO3HH
Bossmute Tpu npobupku. B mepByro HanelTe pacTBOp XJIOpuJa MarHusi, BO
BTOPYIO — PACTBOP COJISIHOM KUCJOTHI, B TPETHIO — TUCTUILIMPOBAHHYIO BOY.
OAHOBPEMEHHO OMYCTUTE BO BCE MPOOUPKHU IO OJTHOM CKpENKE.
JlobGaBbTe uepe3 5-10 MUHYT B Kaxayro MpoOUpKY Mo 3 Karui pacTBOpa Kpac-
HOM KPOBSIHOM COJIN.
OOBbsCHUTE WHTECHCHUBHOCTH OKpacku (BO BCeX JIM MpoOUpKax?), HANMUIINTE
YPaBHEHUS MPOTEKAIOIINX PEAKLINH, CAETAUTE BBIBO/I.

OnbIT 3. DJIeKTPOKOPPO3MS MeTaJLIa
Haneitte B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSI.
Jlo0aBbTe B KaXkJ0€ KOJIEHO MO 2 Kalljld pacTBOpa KPacHOM KPOBSIHOM COJIM U
dbenondranenHa.
[Torpy3ute B pacTBOp KEJIE3HBIE JIEKTPObI (CKPENKH) U TMOAKIIOYUTE K DJICK-
TPOJaM MOCTOSIHHBIN TOK.
OObsicHuTe HAOJIOICHUS U 3alUIIUTE aHOAHBIN U KaTOHBIN MPOIIECCHI.

OnbIT 4. AHOJAHBIE U KATOHbIE MOKPBITHS
Haneiite B aBe npobupku no 15-20 xarens pacTBopa CEpHOM KUCIOTHI U JI0-
0aBbTE MO 2 KaIlJId pacTBOpPa KPACHOM KPOBSTHOM COJIH.
OnyctuTe B 0JJHY MPOOUPKY MOJOCKY OIIMHKOBAHHOTIO )KeJie3a, B IPYryIo — Jy-
KEHOTO0, MPEBAPUTEIIBHO CHEJIaB HA WX IMOBEPXHOCTU TIYOOKHE IapamuHbI
HOXOM.
OtMeTtbTe uyepe3 5-10 MUHYT TMOSIBIICHUE CUHEW OKpAacKHW B MECTE HapanuH (B
KakoH mpooupke?).
OOBsicHUTEe HAOMIOCHUS U 3aMUIIUTE aHOJIHBIA M KaTOIHBIA MPOLIECCHI IS
KaXJI0W raJIbBAaHOIIAPHI.

Omnpbit 5. IIpoTekTOpHAs 3aMUTA
Jlo6aBbTe B IBE MPOOUPKU C TUCTUIIMPOBAHHON BOJOM IO OJHOM Karuie COJIsi-
HOU KHUCJIOTHI U I10 JB€ KaIUIM pacTBOPa KPACHOM KPOBSIHOU COJIH.
Onyctute B 0JIHY MPOOUPKY CKPETKY, B IPYTYIO — CKPETKY B KOHTAKTE C aJlo-
MUHHUEM.
OTMeThTE MOSIBJICHUE UHTCHCUBHOM CHHEH OKpacKH (B KaKoi mpoOupke?).
OOBsicHUTEe HAOMIOJCHUS. 3alUIIUTE KATOAHBIM M aHOIHBIN mponecchl. Che-
nanTe BbIBOJ. Kakyro posb BBIIONHSET aTFOMUHUMN?

OmnbIT 6. IIpumeHenne HHTHOUTOPOB
Haneiite B aBe mpoOupku 1%-Hbll pacTBOp CEpHOM KUCIOTHI U 100aBbTE MO 2-
3 Karm pacTBopa KpacHOM KpOBSIHOM COJIU.
PactBopuTe B 01HOM npoOupke ypotporuH (1 mmaress).
Onycrure B 00e mpobupku mo oxHoM ckpenke. Kakoit Habmomaercs apdext?
Kaxkyto posib BBIOIHSIET yPOTPOIUH?

Kpurepuu oueHku:
- OIIEHKA «3a4TEHOY» BBICTABIIAECTCS CTYACHTY, €CIIM 0T4eT opopmiieH Oe3 3ameya-
HUW WM C HE3HAYUTEIbHBIMU HEJOYETAMU;
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- OLIGHKA «HE 3a4YTE€HO)» BBICTABIISIETCS CTYNIEHTY, €ClIM OT4eT 0(hOpMIIEH C 3amMeya-
HUSIMH, BBIBOJ] HE OTPAXKaeT CyTh pabOThI MIIM OTYET HE O(hOPMIIEH.

10. O0pa3oBaTebHbIC TEXHOJIOTHH H METOAMYECKHE YKA3AHHUSA 110 OCBOCHHUIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

[Tpr peamu3anyy JUCIUTUITMHBI HCIIOJIB3YETCS TEXHOJOTHS TPaTUIIMOHHOTO
00y4eHHs — OpraHu3alus y4eOHOTo Tpoliecca B By3e, OCHOBAaHHAS Ha JICKITMOHHO-
ceMUHapCcKo-3adeTHOU (hopmax obydeHus. K ¢popmam 0OydeHUS OTHOCSATCS JIEK-
ITUH, TPAKTUYECKHE U JIAOOpaTOPHBIC 3aHATHS, CAMOCTOSTEIbHas padora. Ha yek-
IIUSX B OCHOBHOM HCITOJIB3YIOTCS HArJISiAHBIC W CJIOBECHBIC METOJbI OOyUYCHHs, a
Ha MPaKTUYECKOM U J1a0OpaTOPHOM 3aHATHUSX — HATJISAHBIC, CIOBECHBIC M TPAKTH-
YECKHE METO/IbI.

MeToanueckune PEKOMEHIAINUMA CTYACHTY IO U3YICHHIO JUCIHUILINHDbI

Monayas 1. CTpoeHue u cBOMCTBAa BemecTBa. TepMOAMHAMNKA W KUHe-
THKA XUMHYECKHUX MIPOLECCOB

TeMbl JJeKIIMOHHBIX 3aHATHH .

OcHOBHBIE ITIOHATHUS U 3aKOHBI XUMHUHU.

TepMonHAMHUKAa XUMAYECKUX TTPOLECCOB. DYHKIMU COCTOSIHUSA: BHYTPEHHSS
SHEPIusi, SHTAIBNNS, SHTpoNus, >Heprusi [ mo6ca. Hanpapienue npoTekaHust Xu-
MHYECKUX pEaKIun

TeMa npakTHYECKOr0 3aHATHUS:
PacueTsi o hopmynam U ypaBHEHHSIM.

Tema 1a00paTOPHOTO 3aHATHSA:
CKOpOCTh XUMHYECKUX PEAKINil. XUMUUECKOE pABHOBECHE

N3y4uB 1aHHBIH MOAYJb, CTYACHT A0JIZKEeH:

UMETh MPEJCTAaBICHUE 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMUU; KiIaccupu-
KallMM BEIECTB; CTPOCHUHU aTOMa; TUIAX XUMHUUYECKOW CBS3U; 00 SHEPreTUYECKHUX
W3MEHEHHSX B CUCTEMAX, B KOTOPBIX MPOUCXOINUT B3aUMOJICUCTBHE MEXKIY Bellle-
CTBAMM; CKOPOCTH XUMHUYECKUX PEAKIUNA U METOJIaX €€ PErYIUPOBAHUS.

3HATb:
OCHOBHBIE TIOHSITUS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKHI 3JIEMEHT, MOJIb, MO-
JsipHas Macca);
OCHOBHBIE 3aKOHBI XMMHUHU (COXPAHEHUSI MACChI, IOCTOSHCTBA COCTaBa, 00bEMHBIX
OTHOIIIEHHH, ABoraapo, ypaBHeHue MenaeneeBa-Kianeiipona, o0 IMHEHHBIN Ta-
30BbIN 3aKOH);
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COBPEMEHHYIO KOPITYCKYJIIPHO-BOJHOBYIO TEOPHUIO CTPOEHUS aTOMa; KBAHTOBBIE
qucia, MpaBwia U MPUHITUITEI COCTABJICHUS 3JIEKTPOHHOM KOH(PUTYpAIMK XUMUY e-
CKOI'0 DJIEMEHTA;
TUTMBl XUMHYECKOW CBS3M (MOHHYIO, KOBAJICHTHYIO, METAJUIMYECKYIO, BOIOPOJI-
HYI0), UX CBOMCTBA U XapaKTEPUCTUKH;
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT;
TepMOJMHAMHYECKHE (PYHKIIMU COCTOSTHUS, clIoco0 U3 pacyeta (3akoH ['ecca u ero
CJIC/ICTBHE);
BIIMSIHUE TEMIIEpaTyphbl HA BO3MOXKHOCTh MPOTEKAHMS PEaKIMM B 3aBUCHMOCTH OT
YUCJICHHBIX 3HAYCHUIN SHTAIBIINU U SHTPOIHUH PEAKIINH;
BIIMSIHUE HA CKOPOCTh XMMUUYECKOM PeakiMu KOHIIEHTPAIMHU (3aKOH JIEHCTBYIOIINX
Macc);
BIIMSTHUE Ha CKOPOCTh peakiuu Temmepatypsl (rpaBwio Bant-I'odda u ypaBHeHue
AppeHunyca);
BJIUSTHUE HA CKOPOCTh PEAKI[MU KaTaJIu3aTOPOB;
XUMHUUYECKOE paBHOBECHE U cIOCOOBI ero cMetenus (mpuniui Jle [larenbe)
YMeETh:
MIPOBOJIUTh XMMUUYECKHUI SIKCIIEPUMEHT U aHAJIU3 MOJYYECHHBIX PE3YJIbTaTOB;
ONPEAEIATh BOBMOXKHOCTD MPOTEKAHUS PEAKIINH;
pEryJMupoBaTh CKOPOCTh XUMUYECKON PEaKIINH.
YMeETh:
MPOBOAUTH XUMUYECKUI IKCTIEPUMEHT U aHAJIU3 MOJYYCHHBIX PE3YyJIbTaTOB;
MIPOBOJIUTH KOJMYECTBEHHBIE pACUETHI IO YPABHEHUSIM XUMHUUYECKUX PEAKIINM;
COCTaBJISAThH JICKTPOHHYIO KOHDHUTYPAIINI0O XUMHUYCCKHUX JIEMEHTOB;
ONPEENATh TUIl XUMUYECKON CBSI3U B BEILIECTBE U €ro MPOCTPAHCTBEHHOE
CTPOCHHE; COCTABIIATh CTPYKTYPHYIO (POPMYJTy BEIECTBA;
ONpEACsATh BO3MOXXHOCTD MPOTEKAHUS PEAKIINH;
pPEryJIMpOBaTh CKOPOCTh XUMUUYECKON PEaKIUH.

MeToauveckue peKOMEHIAIMHU 110 U3YYEHUI0 MOAYJIS

[Ipu ocBOEHUM MOTYIsT HEOOXOUMO:
M3YYUTh Y4YeOHBI MaTepuasl MO COOTBETCTBYIOIIEMY MOIYJIO JUCHUILIAHBI,
VICIIOJIb3YS JIEKIUHUOHHBIM MaTepHall v JIUTEPATYPY 110 TaHHOM TEMaTHUKE;
aKIIEHTUPOBATh BHUMAHWE HA: OCHOBHBIX MOHATUSX M 3aKOHAX XMUMHH; KJIacCU(PU-
KaIlM¥ BEIIECTB; OOIMX XUMHUYECKUX CBOMCTBAX BEIIECTB OJHOTO KJIacca; CTpoe-
HUU aTOMa; KBAHTOBBIX YMCJIaX; COCTABJIICHUU YJIEKTPOHHON KOH(MDUTYpaAIIMA XUMHU-
YECKHUX DJIEMEHTOB; THUIIAX XMMHUYECKOU CBSI3U; NPOCTPAHCTBEHHOM CTPOECHHUH MO-
JIEKYJI; DHTAJIBIIUKA 00pa30BaHUs, CTOPaHUS U PEAKIMK; SHTPOIUU BEIIECTBA U pe-
akiuu; sHeprun ['m606ca; KHHETUYECKUX YpaBHEHUSIX JJISI TOMO- U IeTepOTeHHBIX
peaKIuii; SHEPTUM aKTUBAIIMH; OCOOCHHOCTSX MPOTEKAHUS T€TePOreHHBIX MPOIIeC-
COB; XUMHUUYECKOM PAaBHOBECHH M CIIOCO0AX €ro CMEIICHUSI.
OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI:
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1. Yro Takoe oOTHOcHUTelbHasi aTomMHass Macca? PaccuurtailTe OTHOCHUTEIBHYIO
aTOMHYIO Maccy cepbl, ecinrt M(S)=5,3-10%r, a m(C)=2,0-10% r.

2. Paccuuraiite aOCONIOTHYIO MacCy MOJIEKYJIbI CEPHOUM KUCIIOTHI, €CJIM €€ OTHO-
CUTEJIbHAsl MOJIEKYJIsipHasi Macca paBHa 98.

3. OTHocuTeNIbHAs IIOTHOCTH Ta3a Mo BOJOPOY, coaepkaiiero 27,27% yriepoaa
u 72,73% xucnopona, paBHa 22. Onpenenure OTHOCUTENbHYIO MOJIEKYISPHYIO
Maccy rasa u ero XuMU4eckyro Gopmyiy.

4. OTHOCUTENBHBIC TUIOTHOCTHU Ta30B MO BO3AyXYy paBHbL: a) 0,9; 6) 3,17. Onpene-
auTe Maccy | i1 kaxxaoro rasa.

5. Onpenenute, Kakoit 310 MeTail, eciau 1,6 T kanbuus u 2,615 r 1ByXBaJlEHTHOTO
MeTajlla BBITECHSIOT U3 KUCJIOTHI OJUHAKOBBIA 00bEM BOJOPOJA TIPH OJHUX H
TEX KE YCIOBUSIX.

6. Xnopua metamia cogaepkut 69% xmopa. OTHOCHUTENbHAS aTOMHAsi Macca Me-
Taymia paBHa 47,9. Onpeaenute CTENEHb OKUCICHUS METalljla B ’TOM COEIMHE-
HUH.

7. Ilpu temmnepatype 100°C u naBiernu 50 aTM. ra3 sauMaeT oobeM 10 M. [Ipu-
BeJIMTe 00BEM ITOTO raza K H.y.

8. Hanwumure mosiHbIe 371€KTPOHHBIE KOHGUTYpAIMA aTOMOB AJIEMEHTOB C TIOPSiJI-
KOBBIMHU HOMEpamu 15 u 23. Ykakute BaJI€HTHBIE 3JIEKTPOHBI 3TUX AJIIEMEHTOB.

9. Hamummre dJIeKTPOHHBIC KOH(HUTYPAIIMK aTOMOB CEPBI K XPOMa M HOHOB S u
Cr¥". CpaBHHTE pauyChl aTOMOB H HOHOB.

10. V xakuxX W3 HIKE MPUBEACHHBIX MOJICKYJ XUMHUYECKHUE CBSI3M MMEIOT IMOJISP-
HbI xapaktep: O,, CO, HF, N, NHs.

11. Onpenenure BaJICHTHOCTh AJIIOMUHUSL B OCHOBHOM U BO30YXIEHHOM COCTOS-
HUSX.

12. Yemy paBHa Macca 1 MOJIb SKBUBAJICHTOB 0JIOBA B PEAKIIMIX €T0 BOCCTAHOBJIE-
must: a) SN** +2e = Sn**; 6) Sn** +4e = Sn°

13. PaccumnTaiiTe MOJSPHYIO MacCy JKBHUBAJICHTA Kejle3a B COCIUHEHUSAX €ro C
KHUCIIOpOJI0oM, cofepkamux a) 70 u 6) 77,8% xenesa.

14. Onpenenure PKBUBAICHT M MOJISIPHYIO MAacCy JKBHBAJICHTA MOHOB Keje3a B
NpUBEICHHBIX peakiusx: a) Fe®" +1e = Fe**; 6) Fe®* + 30H" = Fe(OH);

15. PaccumTaiiTe MOJSIpHYIO Maccy SKBUBajeHTa Mmetaiia, eciau 0,029 r ero BbI-
TECHSIOT U3 KUCJIOoThl 30 MJ1 Bogopoaa (H.Y.).

16. Ilpu coemmuenuu 3,2 T Xene3a ¢ KUCIOPoaoM Beaenuiaoch 40 k/[x Tera.
Paccuwnraiite 3HTaIBINIO 00pa3oBaHus okcuaa xenesa (11).

17. PaccuuTaiiTe TEIJIOTBOPHYIO CITIOCOOHOCTh METaHa.

18. PaccunTaiiTe KOJIMYECTBO TeIjla, KOTOPOE BBIACIUTCS MpU cropanuu 50 M
cMecH, cocrosuien u3 50% kucnopona, 25% Bogopoaa u 25% yriieKucioro ra-
3a.

19. Cnenaiite BBIBOI O BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI PEAKITUHU B

CTAHJAPTHBIX YCJIOBHUAX, €CIU HU3BECTHO, UTO AHpO = - 293 xJIx, ASpO = 27
JIx/K.

20. PaccunTaiite sHTanbnuio peakuuu: 2NaOHy + HySOupg = NapSOuqs +
2H50 .
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21. Onpenenurte 3HaKW U3MEHEHHS SHTANBIUN U SHTPOIHUH JJI CIEAYIOIIEro Tep-
MouHaMudeckoro npouecca: 2Hypy + Oy = 2H,0y.

22. B KaKkuX Cily4asx 3HTaJbIUS CTOPAaHUsS IMPOCTOrO BEUIECTBA paBHA DHTAJIBIINU
o0Opa3oBaHMsI CJIOKHOTO?

23. Kak BbIpa)kaeTcsi CKOPOCTh XMMHUYECKOM peakluy MO 3aKOHY JCHCTBYIOLIUX
Macc B TOMOT€HHBIX U F€TEPOTr€HHBIX PEAKIINIX?

24. Onpenenurte oOLMI U YaCTHBIE OPSAIKU [0 KOMIIOHEHTaM CJIEAYIOLIEN XUMHU-
yeckoit peakiuu: 2C,Hg + 70, — 4CO, + 6H,0.

25. Bo CKOJBbKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIUH MPU U3MEHEHUH TEMIIEpaTypbl
Ha 3OOC, ecimu y = 3,07

26. Kak usmeHurcs vy, razodasnoit peakiuu 2A + 3B = 2C npu yBenn4eHun AaB-
JeHus B 2 paza?

27. Ilouemy vy, peakuuu Na + H,O — otinmyaercs ot vy, peakuuu Ca + H,O —?

28. Hanumure MaTeMaTHYECKOE BbIPAKEHUE Ui CKOPOCTH MPSMON peakiuu
CaO(TB) + COQ(F) — CaCO3(TB).

29. N3MeHeHune Kakux (pakTOpOB BBI30BET CMEILEHUE pPAaBHOBECUS OOpaTUMOI pe-
akumn N + 3H, <> 2NHg; AHY = -92 /[ B CTOpOHY IpsMOi peaKituu’?

30. Beraucnante MCXOAHBIE KOHIICHTPAIIMHM BEIIECTB, €CIM PAaBHOBECHBIC KOHIICH-
tpamuu u3BecTHB: 2NO + Cl, «<» 2NOCI, [NO]=1,5 mons/i1, [Cl;]=1 momas/m,
[NOCI]=0,5 moub/m.

Monayis 2. PacTBOpbI M JUCIIEPCHBIE CHCTEMbI
HN3y4uB JaHHBIM MOIYJIb, CTYI€HT I0JI5KEH:

Tembl JIEKIIUOHHOTO 3aHATHSA:
Koppo3zus metamnos. CriocoObl 3a1IUThl METAJUIOB OT KOPPO3UHU

Tembl J1a0OPATOPHOIO 3aHATHS
Koppo3usa metamios

UMETh NpPEICTaBIeHHEe 00 MCTUHHBIX U KOJUIOMIHBIX PacTBOpax; CBOWMCTBAaxX
pPacTBOPOB; COCOOAX BBIPAXKEHHS] KOHUEHTPALMK PAacTBOPOB; 00 OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUAX; IIEKTPOXUMHUYECKUX TMPOLEccax: TajbBaHUYe-
CKHX, DJIEKTPOJIN3a, KOPPO3HUH.

3HATh:

COCTaBHBIE YAaCTH PACTBOPOB;

KOJIMYECTBEHHOE BBIPA)KEHUE COCTaBa PaCTBOPOB;

CBOMCTBA PaCTBOPOB HEANEKTPOIUTOB U IJEKTPOJIUTOB;

HaIpaBJieHUE OOMEHHBIX MPOLIECCOB B PaCTBOPAX IEKTPOIUTOB;

KOJUIOUJHBIE PACTBOPBI: CTPOCHHE MUILIEIIJIbI, CBOMCTBA KOJUIOUIOB;

METO/Ibl YPaBHUBAHUSI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaklnii (METO/ dJeK-
TPOHHOTO OanaHca v MOTypeaKnii);

raJlbBAaHU4E€CKME MPOLIECCHI U pabOTy TraJIbBAHUYECKUX DJIEMEHTOB;
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AIIEKTPOJIU3 PACIUIABOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB;
3aKOHBI JIEKTPOJIN3a;
BUJIbI KOPPO3UU M MEXAHU3MBI UX MPOTEKAHMUS;
CHOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UHU

yMeThb:
IPOBOJANTH XUMHUECKHUM SKCIIEPUMEHT U aHAJIU3 MTOJIYYEHHBIX PE3YJIbTaTOB;
OIIPEENATh KOHLIEHTPAIUIO PacTBOPOB;
OIPEIENATh CBOMCTBA PAaCTBOPOB;
paccTaBisATh KOAPPUIIUEHTH B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;
COCTaBJISITh FaJIbBAHUUECKHE MPOLIECCHI, ONPEAEINIATH MIEKTPOJABHKYILYIO CUILY
rajJlbBaHNYECKUX JIEMEHTOB;
COCTABJISITh IIPOLIECCHI AIEKTPOJIN3a PACIIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJIU-
TOB;
ONPENENATh KOJMYECTBA 00Pa3yIOMIMXCA Ha 3JEKTPOIaX BEIIECTB MPH AIEKTPOIIU-
3€;
COCTABJISATH POLECCHl XUMUYECKOM U JIEKTPOXUMHUYECKON KOPPO3UH;
0JI0MpaTh COCOOBI 3aIUTH METAJUIOB OT KOPPO3UHU.

MeToauyeckue peKOMeHIAIUN 110 U3YYEHUI0 MOAYJIsl
[Ipu ocBOEHUM MOIYJIsl HEOOXOUMO:

M3YYUTh Y4Y€OHBI MaTepual MO COOTBETCTBYIOIIEMY MOJIYJIO JUCHUILIAHBI,

WCIIOJIb3YS JIEKIIMOHHBIN MaTepuai U JIUTEPATYypy MO JaHHOW TEMATHKE;

aKIIEHTUPOBAaTh BHUMAHHE HA: COCTaB PACTBOPOB; CMOCOOBI BHIPAKEHHUS KOHIICH-

Tpalld PacTBOPOB; IEKTPOJUTHI U HEAJIEKTPOJIUTHI; CBOMCTBA HEAJICKTPOJIUTOB U

AIEKTPOJUTOB; CTPOCHHUE MUIEIUIbI; KOAryJSLUI0 KOJUIOUAOB; METO/AbI 3JEKTPOH-

HOro OajaHca M MOJypeaKlHii; ralbBaHUYECKUE MPOIECChl; paboTy TajibBaHHYE-

CKHUX 3JIeMeHTOB; pacueT DJIC; aHOAHBIE U KATOAHBIE PEAKIMU MPU DIJICKTPOIU3E;

3akoHbl Dapajiest; TUMBI U MEXaHU3MbI PA3JIMYHBIX BHUJIOB KOPPO3UU; CIIOCOOBI 3a-

IIUTHI METAJUIOB OT KOPPO3UH.

OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI:

1. KakoB THN XMMHUYECKOW CBSA3U B AeKkTponuTax? Kakue 37eKTposuThl Ha3bIBa-
10T NOTeHIMaNbHBIMU? ICTUHHBIMU?

2. Hanumure nuccornumanuio a) cyibdura HaTpus u 0) ruapodocdara Kaaus 1o
IIEPBOM U BTOPOM CTYNEHSIM.

3. BrIpaszurte KOHCTaHTy AuccoIManuu opTopocGopHON KUCIOTHI MO MEPBOM CTY-
TICHU.

4. Omnpenenute creneHb quccounanuu 0,001 M pacTBopa yKCyCHOM KHCIIOTHI, €C-
m ee K= 1,74-10",

5. Uto mokaspiBaeT u30TOHWYeCKUi Kod(hduiment? Kakas cBs3b CylIeCTBYET
MEXIy CTENEHBIO JUCCOIHMAINY SJICKTPOJIUTA U U30TOHUYECKUM KOdhUImeH-
TOM?

6. Omnpenenute TemrepaTypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara
HaTpHs, €CJIM CTENEeHb AUCCOIMAIMU COCTaBISIET 54%.

7. YTo Ha3bIBAIOT HOHHBIM MPOU3BEAEHUEM BOIbI? UemMy OHO paBHO?
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8. Omnpenenure pH a) 0,1 M pactBopa KOH u 0) 0,1 M pactsopa NH,OH (K =
1,74-107).

9. Ompenenute pacTBOPUMOCTb THAPOKCH A aTtOMUHuUs, eciu ero [1P =5,7- 103,

10. PaccuuTaiite ocmotuueckoe nasienue 0,002 M pactBopa O6eH3oi1a py TeMrie-
parype 17°C.

11. HanumwuTe TUIpOJIN3 CIEIYIONINX COJIEH U ONpeieTuTe Cpely X BOAHBIX pac-
tBopoB: NaNQ3z, ZnCl,, Na,S, CH;COONH,.

12. TlokaxuTe CTPOCHHE MUIICIUIB MPU MPUINBAHUHA U30BITKAa pacTBOpa THUAPOK-
CUJIa HATpUs K pacTBOPY XJIOpUA IIMHKA.

13. TlokaxuTe CTPOCHHE MHWIICIIBI TIPU MPUIMBAHUN M30BITKA XJIOpHUIA ITMHKA K
pPacTBOpH TUAPOKCHUA HATPUSI.

14.Kakyro cucTeMy Ha3bIBaIOT AIEKTPOXUMUYECKOM?

15.CocTaBbTe CXE€MYy ABYX rajJbBaHUYECKHX 3JIEMEHTOB, B OJJHOM U3 KOTOPBIX KO-
OanbT Cy Ui Obl KaTOAOM, a B APyroM — aHojoM. Hanummre ypaBHeHuUs pe-
aKIUH, TPOUCXOISIIUX TIPU pabOTE ITUX IJIEMEHTOB.

16.I"anbBaHUYECKUI 3JIEMEHT COCTOUT U3 XPOMOBOTO 3JIEKTPO/Ia, MOTPYKEHHOTO B
0,01 M pactBop CrSO,, u cTaHIapTHOTO BOJOPOIHOTO 3iekTpoaa. Hamummre
YpaBHEHHUS AJIEKTPOJHBIX MpolieccoB. Yemy paBHa €ro 3.4.c.”?

17.KakuM ypaBHEHHEM KOJMYECTBEHHO OMUCHIBACTCS DJICKTPOITH3?

18.YTto paccuuThIBaIOT ¢ TOMOIIbIO YpaBHeHus HepHcera?

19.CocraBpTe cXeMy 3JIEKTPOJIM3a BOAHOTO PAacTBOpa XJOpHIA HUKEIS HA WHEPT-
HBIX 3JIEKTPOJIax.

20.CocTaBbTe CXEMBI 3JIEKTPOJIM3a BOJIHOTO pacTBopa Xyopuaa xenesa (1), ecou:
a) aHOJI >KEJIe3HbIN; 0) aHOJ| YTOJIbHBIN.

21.PactBop comepxut noust Zn°*, Ni**, Fe**, Cu®* B oquHaKoBoil KOHIEHTpALIIL.
B kakoil mocienoBaTeIbHOCTH ATH METAIUIbI OYYyT BBIAEIATHCS MPHU JICKTPO-
Jn3e, €CIM HAMPSHKEHUE TOCTATOYHO JJIS BBIJICNICHUS JTI000T0 MeTaia?

22.BpruuciauTe Maccy HUKEIS, BBIICTUBIIETOCA Ha KaToe MPHU MPOIYCKaHUH TOKa
cuioit 20 A 4yepe3 pacTBOp HUTpaTa HUKENSI B TEUEHUU 22 4aCOB.

23. Ilpu anextponuse pactBopa cosu osioa (1) macca katona yBenuunnacek Ha 4 T.
UTo npour301LI0 NP 3TOM HA OJIOBIHHOM aHOJie?

24. PaccuuTaiite 00beM KHUCIIOPO/ia, KOTOPBI MOXKET OBITh TOJIYYCH MPHU JIEKTPO-
JIM3€ TOKOM 5 A B TeUeHHUE 2 4acoB, €CJIM BBIXOJI MO TOKY cocTaBisieT 85%.

25. Ilpu mpoxX0KICHUH Yepe3 PaCTBOP COJIM TPEXBAJICHTHOTO METaJljla TOKA CHJION
1,5 A B teuenun 30 MmuH Ha KaToje Beiaeawiochk 0,18 r meramna. Beraucnure
MOJISIPHYIO MacCy MeTajlla U pacxoj 3JIEKTPOIHEPTUH, €CIU U3BECTHO, YTO
HaIpsKEHUE B CETU paBHO 6 B, a BbIxon 1o Toky 72%.

26. Kakoil KOHTaKkT sBJseTCS Hanbojee KOPPO3MOHHOOIACHBIM IS JKejesa:
Fe/Cu, Fe/Sn, Fe/Ag?

27. B KOHTaKTe C KaKUM U3 METAJUIOB MEJb SIBJISIETCS aHOJOM: XpOM, 30JI0TO, HU-
KEJlb.

28. HanuiumTe 3JIeKTpOXUMUYECKHE TTPOIIECCHl (AHOTHBIM U KaTOHBIHN), MPOTEeKa-
rforre B koHTakte Al/CU B pacTBOpe XJI0pHuIa HATPHSL.
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11. Y4eOHO-MeTOAUYECKOE W MH(OPMAINUOHHOE O0ecmeYeHUue INCIHUNINHBI
(yueOHOT0 Kypca)

11.1. O6s13aTesibHAA JIUTEPATYpa

Ne
/o

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yueOHOE 110-
cobue, yaeOHo-
METOAMYECKOEe TIoco0ue,
IIPAKTUKYM, Jp.)

KomnnuectBo B
ouobmorexke

O0mas xumus. [DIEKTPOHHBIN pe-
cypc] : Teopus U 3aa4M : y4ueb. mo-
cooue / H. B. KoposuH [u ap.] ; mox
pen. H. B. Koposuna, H. B. Kyne-
moBa. - M3a. 2-e, crep. - CaHKT-
[lerepOypr : Jlanb, 2017. - 492 c. :
ui. - (YueOnuku myist By3oB. Crie-
nuanbHas Jsureparypa). - ISBN
978-5-8114-1736-0.

YueOHoe rmocodue

9bC
"HaHL"

Xumust [DJIEKTpOHHBIM pecypce]
yue6. nis By3oB / JI. H. baunos [u
np.] ; mox Hayy. pen. . JI. Tlepdu-
sgosou, T. B. CokomoBoi. - CaHKT-
[TerepOypr : Jlanb, 2016. - 272 c. :
ui. - (YueOnuku ayist By3oB. Crie-

nuanbHas Jswureparypa). - ISBN
978-5-8114-2038-4

VYueOHuk

OBbC
"JlaHb

"

bop3oa JI. /1. OcHoBbI 0OIIeH
XAMHUU [DNEKTPOHHBIN pecypc]

yue0. mocodbue / JI.JZI. Bop3sosa,
H.IO. Yepuukosa, B.B. fkymes. -
Cankr-IletepOypr : Jlanb, 2014. -
469 c. : un. - (Y4eOHUKH 1J BY30B.

CneunanbHas nurepatypa). - ISBN
978-5-8114-1608-0.

VYuebHoe mocooue

9BC

"Jlaup"

AxmeroB H. C. OOmas u Heopra-
HAYECKass XUMUSA [DJIEKTPOHHBIN
pecypc] : yueO. mocobue aJisi By30B
/ H. C. AxmetoB. - U3n. 8-e, crep. -
Cankrt-IletepOypr : Jlanb, 2014. -
743 c. : un. - (YueOHUKHU JJ1s1 BY30B.

CneunanbHas nutepatypa). - ISBN
978-5-8114-1710-0.

YueOHOE mocodue

9BC
"HaHB"

COT'JIACOBAHO
JlupexTop HaydHOU OMOINOTEKH
AcaeBa

Damunus)

(noonucs)

H.0.
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«

» 20

(MI)

11.2. /lomostHMTEIbLHAS JUTEPATYpa M Y4eOHbIe MaTepHaJbl (ayauo-,
BH/1€OTIOCOOMS U JIP.)

e (oun HayuHoit oudamorexku TI'Y:

/o

bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOIUYECKOE II0CO0HE,
NPaKTUKYM, ayTH0-, BH-
JIEONIOCO0us  JIp.)

KomnmnuectBo B
ouomoreke

ITaBao H.H. OGmas u HeopraHu-
yeckass XUMUS [DJIEKTPOHHBIN pe-
cypc] : yuebnuk / H. H. ITaBnos. -
N3n. 3-e, ucnp. u gon. - CaHKT-
[lerepOypr : Jlanub, 2011. - 496 c. :
ui. - (YueOHuku mist By30B. Cre-

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

YueOHUuK

9BC "Jlaup"

bontpomerok B.B. O6mas xumwus
[DneKkTpoHHBIN pecypc]: yueb. mo-
cooue / B.B. boatpomerok —
MuHck : Beinniiias mkoia, 2012.
— 624 c.: un. — ISBN 978-985-06-
2144-3.

VYuebHoe mocooue

5BC
"IPRbooks"

O0mass ¥ HeopraHuveckKass Xu-
MHUSl [DJEKTPOHHBIN pecypc]
yueb.-metoa. mocooue / H. II.
Mudraxoa [u ap.]. - Kazaup :
N3n-eo KHUTY, 2013. - 184 c. -
ISBN 978-5-7882-1488-7.

Y4yeOHO-MeTOANUECKOE
rmocooue

SBC
"IPRbooks"

Crace H. ®. Pemienue 3amau 1o
oOmelt XuMuu [IJIEKTPOHHBIN pe-
cype] : yue6. mocobue / H. @.
Cracs, A. B. Kopuiynos. - U3x. 3-
e, crep. - Cankr-IlerepOypr : Jlausb,
2016. - 168 c. : un. - (YucOHUKH
st By30B. CrienmalibHasi JidTepa-
typa). - ISBN 978-5-8114-2274-6.

VYuebHoe rmocooue

9bC "Jlaup"

Cracp H. ®@. 3anaun, ynpaxHeHUs
U BONPOCHl MO OOIIeH XUMHUHU
[D5eKTpOHHBIN pecypc] : yuel. no-
cooue / H. ®@. Cracs, B. H. Jluceu-

YueOHOE mocodue

ObC "Jlanp"
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Ne bubnuorpaduueckoe onucanue Tun (yueOHUK, yaeOHOE KomnunuectBo B
n/m nocooue, yueOHo- Ooubmuoreke
METOANYECKOEC 1'[00061/16,
IIPaKTUKYM, ayUO-, BU-
JIE0TIOCO0US U Ap.)
kuit. - M3a. 5-e, crep. - CaHkrt-
[TerepOypr : Jlanb, 2017. - 108 c. :
wi. - (YaeOuuku st By30B. Crie-
nuanbHas surteparypa). - ISBN
978-5-8114-2282-1.
AxmetoB H. C. JlaGopatopHbie u
CEMUHAPCKUE 3aHIATHUS MO 00Iel U
HEOPTaHUYECKOM XUMHUH [DJeK-
TPOHHBIN pecypc] : yuel. mocobue
s By3oB / H. C. AxmetoB, M. K.
6 | Asusosa, JI. . bagpiruna. - 3. VuyebHOoe mocodne 9BC "Jlanp"

6-e, crep. - Cankr-IleTepOypr :
Jlanp, 2014. - 367 c. : un. - (Yue0-
HUKHU I By30B. CrienuaabHas Jiv-
teparypa). - ISBN 978-5-8114-
1716-2.

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

ByTtiepoBckue coo0meHus [ IIeKTPOHHBIN pecypc| : MHOTONPEAMET. HayY.
KypH. / OO0 «MTHHOBaIMOHHO-U3IATENIbCKUN TOM «ByTIEpOBCKOE HACIEIUE» ). —
DnekTpoH. )kypHal. — Ka3zanb : OO0 «MHHOBAIMOHHO-U3AATEIbCKHUI JOM
«byTtnepoBckoe Hacineaue»», 1999- . Pexxum noctyna K KypH.:
http://butlerov.com/stat/reports/view.asp?lang=ru

Xumusi B MHTEpecax yCTOMYMBOI0 pa3BUTHUA [ DJIEeKTPOHHBIN pecypc] :
MeXAyHap. Hayy. )KypH. / Cubupckoe otaenenne PAH. — DnekTpoHn. xxypHai. —
HoBocubupck : UsnarensctBo CO PAH, 1999- . Pexxum noctymna K xKypH.
http://www.sibran.ru/journals/Hviur/

11.4. IlepeyeHb NPOrPaMMHOI0 O00ecIiedeHUs

Ne HaumenoBanue I1O Kosaunue- PexkBusuThI 10roBopa
n/n CTBO Jiu- | (1ara, HOMep, CPOK Jei-
HEeH3Uu i CTBHS)
1 | Windows 1398 oeccpodHast
2 | Office Standart 1398 oeccpouHas

25



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

OCyIleCTBJIEHHsI 00Pa30BaTEIBLHOI0 MPoLecca Mo AUCIHHUIUIMHE (MOLYJII0)

11.5. Onucanue mMaTepualbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM JIAA

HaumeHnoBanune o6opyno- %
BaHHBIX Y4eOHBIX Ka0u- ® . = g =
. aKTHYeCKHii agpec - £ «
Ne HETOB, 1abopaTopui, Ma- Ilepeyens 0CHOBHOrO 000py- | y4eOHBIX KAOMHETOB, = g =
CTePCKHUX H JIp. 00bEKTOB . g -
n/n JA0BaHUSA Jadoparopuii, Ma- = s Z
AJI51 IPOBE/IEHUsI MPaK- S 5 g
CTEPCKHUX H Ip. = S =
THYEeCKHX H J1adopaTop- = = 8
HbIX 3aHATHI =
A-125 Cron yaenuueckuit | 445020 Camapckas 214 187
Y4eOHast ayAuTOpHsl IJIsl | TPEXMECTHBIH MOHOOJIOK, CTON | 001. T.TompsATTH, YII.
MIPOBEJICHUS 3aHATUN JIeK- | MPENOoJaBaTEIbCKU, cyn | bemopycckas, 16-b,)
IIMOHHOTO THMNA. Y4eOHas | MpIiojaBaTeNbCKui, Kadenapa,
ayAWTOpHS U1 TPOBEZAC- | IOCKAa  MeJIoBas OkpaH
HUS 3aHATHH CEMHHApCKO- | HABECHOH, MPOEKTOp., MpoIec-
ro Tuma. YueOHas ayauto- | cop. MbIIb KOMIL., ITyJIbT.
pHs UIL KypCOBOTO IPOEK-
1 TUPOBaHMUA  (BBIIOJIHEHUS
KypCOBBIX paboT). YueOHas
ayauropus JUIs IpoBeje-
HUS TPYIIIOBBIX M WHIUBH-
IyaJbHBIX KOHCYJIBTAILIUH.
YuebHast aynuTopust Ui
NPOBEICHUS 3aHATHH Te-
KyIIETO KOHTPOJII U IpO-
MEKYTOYHOH aTTeCTaluu.
A-310 Cron mabopatopssnid, | 445020 Camapckas 85 24
JlabopaTopus "OO6mie#t | cronm  mpemnoaaBaTeNbCKuil  , | 007, T.ToaBsATTH, VI
xumun" CTON  TPUOOPHBI,BHITSKHON | benopycckas, 16-b,
mkad, mwkad aas peakTUBOB ,
2 mKkad s ToCyAR! , mapTa
yueHHUeCKas, MOHKa , JOCKa
ayauTopHas (MeJoBasi) , HJIeK-
TPOIINTKA ,CHUPTOBKH, Tep-
MOMETpPBI, XUMHYECKasl IOCy-
Ja.
KomnbrotepHsrit KJacc. Cron yueHnueckui, | 445020, Camapckas 84,8 16
[omemenne mms camocto- | cryn, I[IK ¢ BeixogoM B ceThb | 001, T. TonparT,
ATENbHOW paboThl. Y4eO- | HHTEpHET V. benopycckas, 14,
Hasl ayAUTOPHS JUIA MpOBe-
JIGHUs. 3aHATHH CeMHHap-
ckoro  THuma. YdyeOHas
ayauTopus JUid KypcOBOTO
MIPOEKTUPOBAHUS  (BBINOI-
3 HEHHMS KYpPCOBBIX pPadoT).

VYueOHas ayauropust Ui
NPOBEICHUS] TPYIIIOBBIX U
VHJIUBHyaJIbHBIX KOH-
cynbTanuil. YueOHas ayau-
TOpUS JUId  TIPOBENCHHMS
3aHATHH  TEKyLIero KOH-
TPOJSL U IPOMEXYTOUHOM
arrectaruu. ([-401)
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