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Pabouas mporpamma cocrasiena Ha ocnoBanuu @I'OC BITO/®T'OC BO u yuebnoro
U1aHa HarpasiieHus moarotoBku (cnenuanbroctu) 20.03.01 TexnocdepHast 6€30MacHOCTh

(KOO u HaumeHo8aHue HanpasIeHus NO020MOBKU, cneyuarbHocmu 6 coomgeemcmeuu ¢ PIOC
BIIOI @I'OC BO)

PeuensupoBanue padoueii nporpaMMsbl AU CUUIIIMHbBI:

x| OrcyrcTByer

x| YueOHnas (pabouas) mporpamma ogo0peHa Ha 3aceanuu Kadeapbl « Xumus,
XUMHYECKHE MPOIECCHI U TEXHOJIOTHI» (TPOTOKOI 3acemanust Ne 2 ot «04» ceHTS0ps

2016 1.).
Peuensent
(OondrcHOCmb, yueHoe 36anue, Cnmenets) (noonucw) (U.0. Damunus)
«_» 20 1.

Cpok aeiicTBusI padoyeii MporpaMMbl TUCHUILIMHBI 10 «28» nexadps 2022 r.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIHHBI:
[Tpotoxkon akryanuzanuu Ne 2 ot «18» centsiops 2017 r.

[Tpotokon 3acenanus kabeapst Ne 2 ot « 04 » centsaops 2018 r.
[Tpotokon 3acenanus kadeapst Ne 2 ot «09» centsiops 2019 r.

[Tpotokon 3acenanus kadeapst Ne 2 ot «07» centsaops 2020 r.
[IpoTokon 3acenanus kadeaps Ne OT «__» 20 1.

COI''TACOBAHO
TUpeKTOp MHCTUTYTa MHXKEHEPHOH U DKOJIOTHYECKON 0€30IacHOCTH
(8vinyckarowell HanpasieHue (cneyuaibHoCms))

«_» 20 T JLH.I'opuna
(noonucw) (U.0. Damunus)
YTBEPXIAIO
3aBeaytomuii kaheapoit «XuMus, XUMAYECKUE MPOLIECCHI M TEXHOJIOTUID)
(pazpabomasweni PII]])
«_» 20 T ['.. Ocranenko
(noonucs) (U.0. Pamunus)



AHHOTAIIUA
AUCHUILINHBI (Y4e0HOro Kypca)

Bb1.5.09 Xumusn

(MHIEKC ¥ HAUMEHOBAHHE JUCIUILTUHBI (Y4eOHOTO Kypca))

1. Heab u 3aga4u n3y4eHUs JUCHUILIMHBI (Y4eOHOT0 Kypca)

Ilenp — dopMuUpOBaHHE COBPEMEHHOTO IPEJICTABICHHS O BEIIECTBAX, MX CTPYKTYpE,
CBOI\/JICTBaX " B3aUMHBIX HpeBpaHIeHI/ISIX.
3agaun:

1. ,HaTI) 3HAHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX B3aMMOCBA3HU MCKIAY CTPOCHUCM
1 XUMHYECKHMH CBOMCTBAMH BC€IICCTBA.

2. [IpuBUTH HABBIKM aHAIW3a MPOLIECCOB, MPOUCXOAAIINX MPHU MPOTEKAHUHU XHU-
MHYECKHUX PEaKIUM.

3. HayuuTe npyMeHsTh MOJy4eHHbIE 3HAaHUS M YMEHUS /17151 6€3011acHOr0 HCIOb-
30BaHUs BEIIECTB B ITOBCEHEBHOM JKM3HU M Ha MPOM3BOJICTBE, MPEIYyNPEXKICHUS SBICHUM,
HaHOCSIIMX BPEJl 3I0POBBIO U OKPYIKAIOIIEH cpee.



2. Mecto qucuunjunsl (yaeoHoro kypca) B crpykrype OIIOII BO

Jannas aucuuruinHa OTHOcUTCa K bioky 1 "ducrummuasl (Momymn)" (6a3oBast
4acTh).

JMcuuIuinHel, yuyeOHbIe KypChl, HA OCBOCHHH KOTOPBIX 0a3upyeTcs AaHHas U CHUILUINHA
(yueOHbIit Kypc) — «Bpicias MaTeMaTHKa.

JucuuniuHel, yueOHble KypChl, JUIsl KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHUS, HaBBIKH,
npuodpeTaemMbie B pe3ysIbTaTe H3yUeHHs JaHHOM TUCIMILIHHEI (yaeOHOTo Kypca) — «Matepu-
ayoBeieHue», «Ixoyorus», «[IpombinieHHas skonorusy», «Xumus HeQTu», «O0mas XumMu-
YyecKasi TEXHOJIOTUS», « AHATMTUYECKUN KOHTPOJIb KaueCTBa IPOU3BO/ICTBAY.



3. Ilnanupyemble pe3yJibTaThbl 00yYeHHs MO JUCHHUILINHE (y4eOHOMY Kypcy), CO-
OTHECEeHHbIE C IVIAHNPYEeMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOM MPOrPaMMBbI

dopmupyemble U KOHTpO-| [Imanupyemsbie pe3ynbraTsl 00ydeHuUs
JIMPYEMbI€ KOMIIETCHIINU

- crnocoOHOCTh K I03HaBa-| 3HATh: MpaBUJIa MOBEJIEHUS U TEXHUKY O€30MaCHOCTU B XH-
TEJIbHOU JIESTEIbHOCTH | MMUECKOM J1ab0opaTOpUM; OCHOBHBIE MOHSATHS M 3aKOHBI XU-
(OK-10) MHH, METOJBI NPOBEACHUS DKCIIEPUMEHTAJIBHBIX HCCIEA0BA-
HUM, MOATOTOBKU PabOYero MecTa; OCHOBHBIE 3aKOHBI B3au-
MOCBSI3M MEXJAYy CTPOCHHEM W XMMHUYECKUMHU CBOMCTBAMHM
BEUIECTB; OCHOBHBIE 3aKOHOMEPHOCTH, COINPOBOXKAAIONINE
B3aUMOJICVICTBUS BEILIECTB

YMeTh: caMOCTOSTENNFHO paboTaTh ¢ METOJUYECKUMH PEKO-
MEH/IalUSIMH, TIPUMEHSATh TEOPETUYECKHEe 3HAHUS JUIS TPO-
BEJICHUSI SKCTIepUMEHTa U 00pabOTKU €ro pe3yibTaToB; aHa-
JM3UPOBATH MOJyYEeHHBIE PE3YNbTaThl; TPOBOIUTH 00paboT-
Ky W aHaJM3UPOBATh XHMHUYECKHE IPOIECCHI; COCTAaBIAThH
MaTepHaIbHBIC M DHEPTETHYECKUE OalaHChl XUMHYECKHX pe-
aKIni

Bnanets: MeTomamMu opraHu3aIl CaMOCTOSITEIBHOU pabo-
Thl, aHaJW3a TMOJYyYEeHHOH WH(OpMAIUU; CIOCOOHOCTHIO
MPOBOJIUTH aHAJIM3 WH(GOPMAIMH; METOJIaMH aHAIIM3a XUMHU-
YECKUX TMPOIECCOB, CIOCOOHOCTHIO COCTABJICHHS MaTepH-
AIBHBIX U YHEPTETUUECKUX 0ATaHCOB XUMHUYECKHX PEaKIIUn

TemaTnueckoe copepkaHue TUCHUIITHHBI

Paznen, monyip Iloapaznen, Tema

MOI[y.]'IL 1. CTpOCHI/Ie U cBOH-|{OCHOBHEIC OHATUS U 3aKOHBI XMMUH
CTBa BCILICCTBA

(OCHOBHBIC KJIaCChI HCOPraHU4CCKUX BCIICCTB

Ctpoenne aromoB. Ilepuomuueckas cucTema 3JIEMEHTOB
J1.11. MenpaeneeBa

XHUMHU4YECKasl CBA3b. HpOCTpaHCTBCHHOC CTPOCHUC MOJICKYJI

Moynb 2.[TepmoHaMHUKa XMMUYECKUX TIpoueccoB. DyHKUUU co-
TepMoauHaMUKa M KUHETHKA [CTOSIHUS: BHYTPEHHSS SHEPTUs, SHTAIBIHS
XMMHYECKHUX IIPOLECCOB

DYHKLIUU COCTOSHUSA: SHTponus, sHeprus [ nudoca. Hanpas-
JIeHHe TPOTEKAHUS XUMUYECKUX PeaKIni




XuMrueckasi KWHETHKA. BisiHue Ha CKOPOCTh XUMHUYECKHUX
peaKUrii KOHUECHTPALIUH, JABJICHUS

BiisiHue Ha CKOPOCTh XMMUYECKUX PEAKLUNA TEMIIEpaTyphl,
KaTaJIM3aTOPOB. XUMUYECKOE

paBHOBecHe

Monyne 3. PactBopbl u auc-

MEPCHBIC CUCTCMbI

PactBopbl. CriocoObl BBIpa)KEHUSI KOHLEHTPALUU PacTBO-
poB. KosumratueHsle CBOMCTBA pacTBOPOB

CBoliCTBa pacTBOPOB JIEKTPOIUTOB: AUCCOLMALUS. HOHHOE
[IPOU3BE/ICHUE BOJIbI, IPOU3BEICHUE

pacTBOPUMOCTH,  THIPOJIU3 COJIeH, HaIlpaBJICHUE
OOMEHHBIX peaKIuil

Komnnonnusie pacTBOpBL:  CTPOCHHE KOJUIOH-
JI0B, TIOJIyYEHHUE U CBOMCTBA

Monyns
DIEeKTPOXUMHUYECKUE TIPO-
LECCBI

4.

DIIEKTPOXUMUYECKHUE CHCTEMBI. lNansBanuye-
CKHE DJIEMEHTHI

DIIEKTPOIN3 BOJHBIX PaCTBOPOB. 3aKOHbI Papanest

Kopposus meramnoB. CriocoObl 3al1uThl METAIOB OT KOP-
po3uu

Oo0mast Tpya10eMKOCTh JUCHMILIHHBI (YueOHoro kypca) — 4 3ET.




4. CTpyKTypa U colep:kaHue TMCUMILIUHBI (Y4eOHOro Kypca) Xumus

(HaMMEeHOBaHME TUCIUILIMHEI (Y4eOHOTO Kypca))

Kypc nzyuenus 2
Pazpged, IHoapas- Bujbl yueOHoi padoThI Heo0xonumbie | ®opmbl | Peko-
MOaYJdb | e, Tema KonTtakTHas padora CamocTosiTe/bHAsA MaTepHaIbHO- TeKy- | MeHJye-
(B yacax) padora TeXHUYEeCKHe 1ero Mmas JIi-
BCEro 4 | PopmbI mpoBeaeHUst (¢opmbI Oprasu- pecypchl KOH- Tepary-
= JIeKIuii, 1adopaTop- 3alMu TPOJIsA pa (Ne)
E g | % { HBIX, NPAKTHYECKUX CaMoOCTOSATE/ b~ (nanme
= | 5 < | & i 3aHSATHIA, METOIbI g HOM HOBAa-
S| S| | £4 o0yuennus, peanusy- = padoThI HHe
5| 8 E : ¥ iolue MPUMEHSIEMYIO | oie-
= L§ g | 7 00pa3oBaTebHYI0 HOYHO-
= = = TEXHOJIOTUI0 ro cpea-
A CTBA)
Monyns | OCHOBHBIE 2 2 BeOunap Ha onnaiin- | 33 | M3yueHue Bu- komneiotep mubo | Tecr O06s13a-
1. Crpo- | moHATHA U IUIOINAJKE, TUCKYCCHS JIEOJIEKLINU TI0 IUTaHIIET 60 TebHAS:
€HHE U | 3aKOHBI B yare BeOMHapa uToraMm BeOMHa- | cMapT(oH 1-4
CBOM- XUMHH. pa, TeCThl yis Joron-
CTBa Xumnue- CaMOKOHTPOJIS
. HUTEIb-
Bellle- CKUIl 3KBH- s 1-6
CTBa BAJICHT.
Crpoenue
aroma. Xwu-
MUYecKas
CBSI3b.
Monyne | Tepmonu- 2 2 Be6unap Ha onnaiin- | 33 | M3yuenue Bu- kommbtoTep oo | Tecr O6s13a-
2. Tep- | Hamuka IUTOIAKE, TUCKYCCHS JICOJIEKIIUU TI0 IUTaHIIET U060 TeJbHAS:
MO~ XUMHYe- B yaTe BeOMHapa uToraMm BeOMHa- | cMapT(dhoH 1-4
HaMHKa | CKHX IIpo- pa, TecThl Jyis Toron-
U KUHE- | LIECCOB. CaMOKOHTPOJIS
THKA QDyHKIMI HHTEIIb-




XUMHYE- | COCTOSHHUSI. Has: 1-6
CKHMX Kunernka
Mporec- | XuMHU4Ie-
COB CKUX TIpO-

LIECCOB.

Xnmuye-

CKOe  paB-

HOBECHE.
Monyme | CriocoObt 33 | CamocTosiTenb- LMS-cucrema Ha | Tecr O0s13a-
3. Pac- | BelpakeHUs HOE uzyudenue | ocnHoBe Moodle, TelbHAas:
TBOPBI H | KOHIICH- MaTepHaJIOB KOMIIBIOTEp JTHOO0 1-4
JIIC- TpaIH AIIEKTPOHHOTO [JIaHmer  Jubo Tonon-
MEPCHBIE | PACTBOPOB. y4yeOHHKa ¢ pa3- | cMapThoH O
cuctemsl | PacTBOpbI JIETICHUEM Ha was: 1-6

HEDJIEKTPO- JEeKIMA U C Te-

nutoB. Pac- CTaMH IS caMo-

TBOPBI KOHTPOJIS o

JJIEKTPOJIN- KaKIOHW JIEKIIHH,

TOB. 006- aHaAJIN3 [OBEJe-

MEHHBIE HUS 00ydYayIux-

MPOLIECCHI B Cs TIPH ITOMOIIA

pacTBopax LRS-cucrembr u

AIIEKTPOJIH- Experience API,

toB. Koi- aHaliu3 TEKylleH

JIOUIHEIE yCIIEBaEMOCTH

PacTBOPBHI. pu ITOMOIIA

BPC-peittunra

Moaynes | Oxucnu- Aynuo-/Buzeo- nekuuu | 33 | CaMocTosTeNb- LMS-cucrema ua | Tect O06s3a-
4. Dnex- | TeabHO- ANEKTPOHHOTO Y4eOHU- HOE u3zydyeHue | ocHope Moodle, TeabHAS:
TPOXH- BOCCTaHO- Ka C KOHCYJIbTaIHel MaTepUasoB KOMIIBIOTEp JH00 1-4
MHYe- BUTEJIbHEIC npenoaaBarens Ha ¢o- AIIEKTPOHHOTO IJIaHIIeT  J0o Tonon-
CKHE peaxiuu. pyme yueOHMKa ¢ pa3- | cMapTQoH
npouec- | ['anbBanu- JICJICHUEM Ha HUTCIIb-
Chl YECKHUE JIEKIUH U C Te- Hasi: 1-6




IIPOLIECCHI. CTaMH JIJIsl camo-
OnexTpo- KOHTPOJIS o
JIM3, 3aKo- Ka)XJI0M JICKIIHH,
Hbl  DJeK- aHaJIW3 TOBEJe-
TPOJIN3a. HUs 00y4ayliux-
Koppo3zus Ccd IpU IMOMOLIU
METaJIJIOB U LRS-cucremsr u
3alnTa Me- Experience API,
TAJIOB  OT aHaJIu3 TEKylleu
KOPPO3HH. yCHEeBAaEMOCTHU

npu MTOMOIIIH
bPC-peittunra

Hroro: 132




5. KpnTeplm U HOPMBI TEKYHIEIr0 KOHTPOJIA U l'lpOMC)KyTO‘lHOﬁ aTrrecranmum

@opMBI TEKYIIETO KOHTPOJIA

YcnoBus gomycka

Kpurepun u HOpMBI OLIEHKH

JlabopaTtopHas pabora

Jlomyckarorcs Bce

- OIICHKA «32YTEHOY» BBICTABIICTCS CTYJCHTY, €CIIH OTYET 0(hOpMIICH
0e3 3aMeUaHui MM ¢ HE3HAYUTEIBbHBIMU HEJ0UYCTaMH;

- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CIM OT4ET 0PopM-
JICH C 3aMCYaHUSMHU, BBIBOJ HE OTPAXKACT CYTh pa60TI>I NI OTYECT HE
o opMJIEH.

KonTponbnas pabora

Jlomyckarorcs Bce

- OIICHKA «3a4YTEHO» BBICTABIIACTCA CTYACHTY, €CIIM BEPHO BBINOJ-
HeHbI 3-5 3ajaHNil KOHTPOJIBHON PabOoTHI;

- OIICHKA «HE 3a4TEHO)» BBICTABIIAETCS CTYACHTY, €CJIIM BEPHO BbI-
nosiHeHbl 0-2 3a7jaHKsI KOHTPOJILHOM pabOTHI.

dopma npoBeaeHU
IPOMEKYTOYHOM aTTecTallu

VYcnoBus nomycka

Kpurepun 1 HOpMBI OIIEHKH

3a4€T

Brimonnenne nmaGopaTopHOU
Y KOHTPOJIbHOU padoT

«3a4TECHO» CryneHt otBevaeT Ha | wim 2 Bompoca

3a4eTHOr0 OMJIeTa U3 2-X BOIPOCOB

CTyneHT HE OTBEYaeT HU Ha OJIMH BO-
MIPOC 3a4E€THOTO OMjIeTa

«HE 3a4TCHO»

10



6. Kpurepun u HOpMBI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

Kypcosbie paboTsl (IPOEKThI) y4eOHBIM IIAHOM HE MPETyCMOTPEHBI.

7. IlpumepHasi TeMaTHMKAa NHCbMEHHBIX padoT (KYpPcoBbIX, pedeparoB, KOH-
TPOJIbHBIX, PacieTHO-rpaguYecKuX U Ap.)

Ne /it Tema KOHTPOJIBHOH pabOTHI

1 Pacuetsl 1o popMysiam u ypaBHEHUSIM

8. Bonmpochl Kk 3auerty

Ne n/m Bomnpocsl

OcCHOBHBIE MOHATUS XUMHUU: BEIIECTBO, aTOM, MOJIEKYJIa, SJIEMEHT, OTHO-
1 CUTEJIbHbIE aTOMHAsi U MOJIEKYJISIpHAs. Macchl, MOJIIpHasi Macca, abCoJIoT-
Hasi Macca, MOJIb, YUCIIO ABOTaJpo.

OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHHSI MAaCChl BEIIECTB, TOCTOSHCTBA CO-
CTaBa, KPAaTHBIX OTHOIICHHM, OOBEMHBIX OTHOIIEHUH, ABOTaApO U CIEI-
cTBUs U3 Hero, MenneneeBa-Knanelipona, 00beTMHEHHI Ta30BbIN, MMAPIU-
aJbHBIX AaBiieHuH JlampToHA.

XUMHAYECKHHA DKBHUBAJIEHT: DKBHUBAJIEHT IMPOCTBIX KW CJIIOXKHBIX BCHICCTB.
3 MoutsipHast Macca U MOJIAPHBI 00bEM DKBHBAJICHTA BEIIECTBA. 3aKOH JK-
BHBAJICHTOB.

OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COCAWHEHHH (OKCHBI, KHCIOTHI, OC-
4 HOBaHMsI, COJIM): HOMEHKJIaTypa, KiIacCU(UKAIUs, OCHOBHbIE XUMHYECKUE
CBOWCTBA, CITOCOOBI IMOTYYCHHUSI.

OcHOBHBIE KJTacChl OpPraHMYECKUX COEAMHEHUN: HOMEHKJIATypa, KIacCu-
(uKalus, OCHOBHbIE (PM3UYECKHE CBONCTRA.

Teopuu ctpoenus aroma. [lyanusm snextpona. [Ipunnun HeonpeaeieHHO-
cti. KopryckynsipHO-BOJIHOBasi TeOpUsi CTpOeHUs: aroma. AToMHas opOu-
tanb. CTpoeHHe aToMma: MPUHIUI HauMeHbIIeH sHepruu, npasuna Kieu-
KoBckoro, npunnui Ilaynu, npaBuno XyHna.

Hepnom/IquKaﬂ CUCTEMA JJICMCHTOB: IICPHUOM, pPAd, I'PyIla, IMOArpYyIIIa.
Pam/ch aTOMa, SHEPrust HOHU3aluu, CpoOACTBO K IJICKTPOHY, SJICKTPOOTPHU-
naTciibHOCTB. FOpI/ISOHTaJ'ILHaH, BCPTHUKAJIbHAA, AWArOHaJIbHas IICPHUO-
JMYHOCTDH CBOMCTB DJIEMEHTOB Ta6J'II/II_IBI Menaeneena.

XUMHYecKasi CBSI3b: BUIBI XUMUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAS, Me-
TaJIMYecKasi, BoJgopojHas). OOpa3oBaHHE XHMHUYECKOW CBSI3U METOAOM
BaJICHTHBIX cBsized. OOpa3oBaHME XMMHUYECKOH CBS3M METOIOM MOJIEKY-
JISIPHBIX opOuTasei.

I'mGpuau3anms aToMHBIX opOuTasnell IeHTpaibHOro aroma. IIpocTpah-
9 CTBEHHOE CTPOCHHE MOJIEKYJl, MOHOB. Teopus OOIIMX BaJEHTHBIX Map
JIEKTPOHOB.

Xumuueckas TepMOAMHaAMUKa. TepMonuHaMHuyeckas cUcTeMa (HM30JIUpo-
BaHHas, OTKpbITas, 3aKkpeITas). [lapameTpsl cocTosiHus. DYHKIUU COCTOS-
10 Hus. BHyTpeHHss sHeprus, TerioTa, padora. IlepBblif 3akoH TepMoauHa-
MUKU M €ro NpHJIOKEHHE K MpolleccaM B HACATBHOM rase: H30TepMude-
CKOMY, M30XOPHOMY, H300apHOMY.

OHTAIBINS: O6paBOBaHI/I$I H CropaHusd BCIICCTB, PCAKIHU. TeHJ’IOTBOpHaH

11
cnocobHocTh. CTaHgapTHOE cocTosiHUE BelecTBa. CTaHIApPTHBIE YCIOBHUSL.




CTaH,Z[apTHaSI OHTAJIbIINA: 06p2130BaHI/I$I nu CI‘OpaHI/IH BCIICCTB, peaKI_II/II/I.
3akoH I'ecca, cieacTBue u3 3akoHa I'ecca.

12

Bropoii 3akoH TepMOAWHAMHUKH. DHTPONHUSA KaK (YHKLHUS COCTOSHHUS CH-
creMbl. TepMoauHaMuyeckass BEpOSITHOCTb. TpeTuil 3aKOH TepMOJAMHAMU-
ku. CTaHapTHas SHTPONUS BEIECTBA, PEAKLIUU.

13

Kpurepuii HanpaBieHHOCTH CaMOIPOU3BOJIBHOIO IIPOLECCAa B 3aKPBITOH
cucreme: cBoOomHas sHeprust [mO6ca. DTanpNUiHBIA W SHTPONMHIHBIN
dbaxTopsl. DHeprus ['m06ca oOpazoBaHMsI BEIIECTBA, PEAKIHH.

14

Xumunyeckasi KuHeTuka. CKOpOCTh PeaKIMi B TOMOI'€HHOM U reTepOoreHHOM
cucremax. ['ereporeHHble peakuuu: OCOOCHHOCTH HPOTEKAaHUU (CTaauU
IeTepOreHHbIX peakuuii). AxcopOuus, necopOumsi, KOHBEKIMsL, TUdPy3us.

15

BnusiHue KOHILIEHTpalMu Ha CKOPOCTh XMMHMUYECKON peakiuu. 3aKOH Jei-
CTBYIOIIHNX MACC IJid TOMOI'CHHBIX H I'€TCPOTCHHBIX peaKuMﬁ. Koncranra
CKOpPOCTH XUMHYECKON pCaKknuu. Bmmsaue JaBJICHUS Ha CKOPOCTH XUMU-
YECKOM PEaKIHUU.

16

BimsiHne TemmepaTypbl Ha CKOpPOCTh XUMH4YECKOW peakuuu. I[IpaBuiio
Baut-T'opda. Temneparypubiii ko3dduument. YpaBHeHue AppeHuyca.
[IpeadKcroHeHIMAaNbHBII MHOXUTENb. DHEPrusl AKTUBALMH. AKTHUBUPO-
BaHHBIN KoMmIulekc. OmnpeneneHUe PHEPrUM aKTHUBALUMU TpadudyecKuM U
pacdyeTHbIM METOJAaMH. ODHEpreTUyecKas auarpaMma XUMHUYECKOro Ipo-
ecca.

17

Karanu3. BnusHue karaan3aTopoB Ha CKOPOCTb XMMHYECKOW peakiuu.
WHruburopsl, MpOMOTOPHI, KATATUTUYECKHUE SI/IbI.

18

OO6paTumble 1 HeOOpaTHUMble XUMUYECKHE PEaKIHU. XUMUYECKOe paBHO-
Becre. PaBHOBecHbIE KOHIIGHTpalMs U napuuaibHoe naBieHue. Koncran-
ThI paBHOBecHsi oopatumont peakiuu: Ke, Kp u cBsa3p Mmexay Humu. CBsi3b
MEXTy KOHCTAaHTOM paBHOBECHsI OOpaTUMOM peakiuu u dHeprueit [ m60oca.

19

@DakTophl, BIUSIOLUIME HA CMEIICHHE XMMHUYECKOTO PaBHOBECHS: KOHIICH-
Tpauus, gaBiaenue, remnepartypa. [Ipunnun Jle-lllatensbe.

20

PaCTBOpBI. Crioco05bI BBIPpAXKCHUA KOHLICHTpAllKU paCTBOPOB: MacCcoBas A0-
JIs1, MOJISIpHAs, HOpMaJibHasA, MOJIJIbHAA, TUTP, MOJIbHAA 1OJIA.

21

XuMudeckue PaBHOBCCHA B paCTBOpax. COHBBaTaHI/IHZ MOJICKYJIIpHasA OAHUC-
conuanus, O6p330BaHI/IC COJIbBATOB, MOHHU3alHA, SJICKTPOJIUTUICCKASA JTUC-
conranys. HGSJ'ICKTPOJ'II/ITBI U SJICKTPOJIMTEI.

22

[Ipouiecc pacTBopeHUs: pa3pylIeHUE XUMHUYECKHX U MEKMOJIEKYJSPHBIX
CBsI3€H, XMMHYECKOEe B3aUMOJICHCTBUE PACTBOPUTEIIS C PACTBOPSIEMBIM Be-
IIECTBOM, CaMOMPOU3BOJILHOE NIEPEMEITUBAHUE PACTBOPA. DHTAIBIINH pac-
TBOPEHHUS BEILIECTBA, HAXOMSIIErOCs B Pa3MYHBIX arperaTHbIX COCTOSHU-
sX. PacTBOpUMOCTH BellecTBa, HACKHIIIEHHBIN PacTBOp.

23

PactBopbl HeanekrponutoB. [lepBblii 3akoH Payisi: naBiieHHe HACBIIIEHHO-
ro mapa Haj pacTBOpoM. BTopoii 3akoH Payns: 3amep3aHue W KHUIICHHUE
pactBopoB. 3akoH Bant-I'odda: ocmoc.

24

PacTBOpBI 37E€KTPOIUTOB. DNEKTposUTHUEcKass aucconuanus. CreneHb
mcconnanuu. KoHcranra qucconmanuu. 3akoH pasBefeHus OcTBanbja.
N3otonnueckuit koadpduunent. 3akonsl Bant-I'odpda n Payns nist snek-
TPOJIUTOB.

25

HNonnoe npoussenenue Boasl. pH pactBopa.

26

HpOI/I3Be,Z[eHI/IC PacTBOPUMOCTH. YcaoBue O6p8.30BaHI/I$I ocaJkKa.

27

FI/I,I[pOJ'II/B cojieil: mo KaTUOHY, IO AHWOHY, IO KAaTHOHY M IO aHHUOHY.
Koncranra TUApOoJIn3a, CTCIICHb T'HAPOJIN3a.

28

I[I/ICHepCHLIe CUCTCMBI. KJ'IaCCI/I(I)I/IKaI_II/ISI AUCTICPCHBIX CUCTEM: IO pa3MEepy
HaCTHIL ,Z[HCHCpCHOfI (1)3.33., M0 arp€raTHOMy COCTOAHHIO ,I[HCHCpCHOfI (1)8.3]:1
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U aucnepcuoHHo cpeapl.  CriocoObl MOTyYeHHsI AUCIEPCHBIX CHCTEM.

Komnouansie pactBopsl. CTpoeHHE MHILEIUIBI: arperart, siipo, MOTeHIHa-
JONPEICTSAIONINE HOHBI, aACOPOIHOHHBIA cioi, audQy3noHHBI CclOM.

29 CpoiicTBa koymouHbIX pactBopoB. Koarymsamus. Koarymmpyromas cro-
COOHOCTb 3JEKTPOJIHTOB.

30 OKHUCIUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.

31 DNEeKTPOXUMHUYECKHIE TPOLecChl. BOZHUKHOBEHUE AIIEKTPOJIHOTO TTOTEHITH-
ana.

32 ["anpBaHnueckue 3neMeHThl. YpaBHeHue HepHcera.

33 DJEeKTPOIHN3 PaCIIABOB M BOJHBIX PACTBOPOB.

34 3akoHbI 35eKkTposin3a. [IpuMeHeHue eKTpoIu3a.

35 Koppo3ust MeTaiioB: BUIBI KOPPO3UU (XUMHUYECKAs], FIMEKTPOXUMHUYECKAs,
MUKpPOOHOJIOTHYecKasi, paralioHHasl)

36 CriocoObI 3amUThl METAJIOB OT KOPPO3WH: JISTUPOBAHME, 3AIIUTHBIE TO-

KPBITHSI, TPOTEKTOPHAs 3alllUTa, IPUMEHEHHE HHIMOUTOPOB.

13



0. @DoH OLEHOYHDBIX CpeacTB AJsl NPOBEACHUNA l'lpOMe)KyT()‘{H()ﬁ aTreCralumn oﬁyqam-
IMUXCHA IO JUCHHUIIJINHE

9.1. IMacnopT (poHIa OLIEHOYHBIX CPEACTB

Kox konTpoin-

. HaumenoBanue
Ne KoutpoJsmnpyemblie pa3jaeibl pyemoii kKomiIie-
OLIEHOYHOI0 cpeji-
n/n (TeMBbl) AUCIUTIITAHBI TeHIUHU (U1K ee crBa
YaCTH)
Monayis 1.
1 Y . OK-10 Kontponbnas padota
CtpoeHue u CBOICTBA BEIIECTBA
Moayis 2.
Y Otuer mno nabopa-
2 TepMonnHaMKKa U KUHETHKA XH- OK-10

TOpPHOI paboTe
MHUYCCKUX IMMPOLECCOB

Monyns 3.
3 | PacTBOpHI M JWCIIEPCHBIC CHCTeE- OK-10
MBI

Monyns 4.

OK-10
DIEKTPOXUMHUYECKUE TPOLIECCHI

14



9.2. TUNOBbIE KOHTPOJIbHbIE 33JaHNS MU HHbIE MAaTepPUaJIbl, He00X0IUMbIE /ISl OlleH-
KH 3HAHU#, YMeHHU i, HABBIKOB U (UJIM) ONBITA JeATeIbHOCTH, XapaAKTEePU3YIOIIMX ITa-
bl (pOpMUPOBAHUS KOMIIETEHIMII B IIpolecce 0CBOeHHUsI 00pa30BaTe/IbLHON Mporpam-
MBI

9.2.1. KoMIuIeKT 3aJaHuii I KOHTPOJILHOI padoThI

Tema «Pacuersl o (popmMy.J1aM M ypaBHEHHAM

BaP aHT 1 . e
3ananue 1

HazoBwute 1mo Mex1yHapoaHO HOMEHKIAType cieayromue Bemectsa: Oz, Fe.03, Ca(OH)y,

H2S0a.

3ananue 2

[TpousBenute pacyeTsl MO YPaBHEHUIO peaKIuu (H.Y.):

7r 12r X, T y, 1

Znw + HClp-p) = ZnClap-p) + Ha).
3amanue 3

Omnpenenure MPOIEHTHOE coiepkanne Kainus B ManraHaTe kams KoMnQOg.
3aganue 4

Onpenenute 066em 40 T metana CHa ipu Temneparype 18°C u nanennn 1,2 atwm.
3aganue 5

HanwmuTe ypaBHEHHs peakinnii, XapaKTepU3yIOIIHe CISAYIONINe IPEeBPaIleHUs:

Ca —2— Ca(OH) Ca —2 CaCl,

Ca —&- CaCOs Ca —%»Ca0

Kpurepun oueHku:

- OLIEHKA «3a4TE€HO» BBICTABJISETCS CTYACHTY, €CIM BEPHO BBIMIOJIHEHBI 3-5 3a/1aHUM
KOHTPOJIbHOU PadOTHI,

- OLIEHKA «HE 3a4TE€HO0)» BBICTABIIAETCS CTYJCHTY, €CJIM BepHO BhInoiIHeHbl 0-2 3a1aHus
KOHTPOJIbHON PaOOTHI.
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9.2.2. KoMIJIeKT THIIOBOT0 3a/1aHUsl K J1a0opaTopHoii padote

JIaﬁopaTopHaﬂ paﬁoTa «CKOpOCTL XUMHUYECCKHUX peammﬁ. XumMHu4yeckoe PAaBHOBECUE»

Lesb: u3yyeHne BIUSHUS Pa3InYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKLUU U

COCTOSIHNEC XUMHNYCCKOT'O paBHOBECH B TOMOI'CHHBIX CUCTCMaX.

OnepiT 1. Bansune KOHICHTPAllM| pearupyroimux BemleCTB HA CKOPOCThL XUMHYeE-

CKHUX peakuuii

=

ok~

Peaxius 1maBeeBoi KMCIOTHI C IEPMAHTaHATOM KaJIHsl TPOTEKAET M0 yPaBHEHUIO:
4H,C204 + 2KMNO4 — K2C204 + 2MnO2 + 4H20 + 6CO»
KuHeTHuecKoe ypaBHEHHE PEaKIHu:

T 2
g= KCH2C204 CKMn04

3a X0JI0M peaKkllUy CJIeAT 0 U3MEHEHNIO OKPACKU pacTBOPA MEpMaHraHaTa KaJusl.
B nate nmpobupok BHecute mo 10 kamenb pacTBOPOB LIABEIEBOW KHCIOTHI Pa3IU4HON
koHuentpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
[TocnenoBarenbHO BO Bce MPOOMPKHM C MHTEpBaJIOM 1-2 cekyHIbl A0OaBbTe Mo 1 Kare
pacTBopa IepMaHraHaTa Kajaus U BKIOUUTE CEKyHIOMED.
He BoIkitouas cekyHaoMepa, OTMEThTE BpeMs U3MEHEHHUSI OKPACKH IepMaHTraHaTa Kajaus B
KaXXJI0i TTpoOupKe.
PesynbTatsl onbiTa 3aHecute B Tadbaumy 1.
Onpenenure yCIOBHYIO CKOPOCTh PEAKIMH KaK BEJIMYUHY, OOpaTHYIO BpEMEHH NMpOTeKa-
HUSI pEaKITUH.
[TocTpoiite rpadmk 3aBUCUMOCTHA CKOPOCTH PEAKIIMH OT KOHIICHTPAIIMH I1aBEJICBOU KHUC-
JIOTHI, MPOAHATU3UPYUTE TTOIYICHHYIO 3aBUCUMOCTh. 3alUIITUTE HAOIIOCHUS U CICIalTe
BBIBO/I.
Ta0muua 1.
Pesynbrath! onbita 1
Ne mpo6up- Konriien- B CkopocTh peak-
K1 Tpauus KUCIOThL, | peMs, LIUU B YCIOBHBIX €/1M-
C, MOJIB/JI 7, C aunax, V= 100/z, ¢*
0,2
0,3
0,4
0,5
0,6

OB WN(F-

OmnpiT 2. Biusinue TeMneparypbl Ha CKOPOCTh XMMHYECKUX peaKiuii
Jlyig ombITa HEOOXOAUM CTaKaH—TEPMOCTAT, HATIOJTHEHHBIH BOJOW W 3aKPBITHIM KPBIIII-

KOH C OTBEPCTHAMH JUIsl MPOOUPOK U TEPMOMETPA.

1.

o o

B Tpu mpoOupku, BCTaBI€HHbIE B KPBIIIKY TepMmocTara, HanelTte no 10 xamens 0,5 M
pacTBopa IaBesneBol KUCIOTH. B deTBEépTyr0 mpoOupky Ha 2/3 e€ oOb&ma BieiiTe pac-
TBOp MepMaHraHata Kaiaus (MUIETKY OCTaBbTe B MPOOUPKE).

3anuiuTe TemmepaTtypy. B onny u3 mpobupok nqo6aBeTe 1 Karuio nepMaHraHaTta Kajaus u
BKJIFOYUTE CEKyHIOMED.

N3mepbTe Bpemsi OT MOMEHTa J00aBJIeHUs MEepMaHTraHaTa Kaius J0 U3MEHEHHUS OKpacKu
pacTtBopa.

Harpeiite Boay B crakane Ha 10° Bbimie mpenpiaymiei Temnepatrypbl. CHUIMHTE CTakaH C
TUTUTKU ¥ TIOBTOPUTE OMBIT B APYTOi MpoOupKe.

[IpoBenuTe onbIThl Ipu 4 TeMIiepaTrypax, oTnyaronmxces Ha 10°.

[TonmyuyeHHble TaHHbIE 3aHECUTE B TAOIHUILY 2.

Paccunraiite miects 3HaueHU# TemmeparypHoro koddduiuenta (y). Haiigute cpennee
3HA4YCHHUE ).
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8. CremnaiiTe BBIBOJ O 3aBUCHMOCTH CKOPOCTH JIAaHHOM XMMHMYECKON PeaKkIMu OT TeMIlepary-
PBL

Tabnuna 2.
Pesynbrarsl onbita 2
Ne Temme- Bpe Koncranra ckopo- TemnepaTypHbIi
npo- | paTrypaombl- | Ms, 7,C | CTH KB yCJIOBHBIX eIU- KOA(p(UILIUEHT Y
OupKu Ta, munax, Kk =100/z, ¢ Y Yep

t, °C

AWIN(F

9. Hcnonw3ys ypaBHeHHE AppeHHyca M BEIMYMHBI KOHCTAHT CKOPOCTH TIPU Pa3IHYHBIX
TEMIIepaTypax, ONPEIEIUTE YHEPTUIO aKTUBALIMH TAaHHON peaklK. Y paBHEHUE APPEHUY-
ca B jorapupmuueckom Buze: Ink = Ink, — Ea/RT MoxkHO paccMaTpuBaTh Kak JHHEHHOE
ypaBHenue Y = b —ax (y = Ink, b = Ink, @ = Ea/R, x = 1/T). I'paduuecku takoe ypaBHe-
HHUE OMHUCHIBaeTCs MpsAMoi B koopauHatax Ink — 1/T. TanreHc yriia HakjaoHa MPSIMOW K
ocu abcrce paBeH BennunHe Ea/R.

10. Jlns moctpoenus rpaduka In k = f(1000/T) 3amonaute Tabnuiry 3.

TaOmuua 3.
Jlarnbie 11 TpadudecKoro OnpeIesICHNs SHEPTUH aKTHBAIIUN
No i/ Ink 1000/T
1
2
3
4

11. Tloctpoiite rpaduk B koopaunarax Ink — 1000/T.
12. Ompezenure TaHTEHC yIJia HAKIOHA IPSIMOM K OCH abCIucc.
13. BbIYKCIINTE SHEPTHIO aKTUBAIIUU PEAKIIUU:

Ea=tga'R, rne R=8,314 [Ix/(Monb-K)

OnbiT 3. Biansinue n3MeHeHHs] KOHIEHTPAMU PearnpyoIINX BellleCTB HA PaBHO-

BecHe XUMMYECKOH peakunu

Peakuust mexay xmopuaom skenesa (I1l) u ponanugoM aMMOHMST OMHCHIBAETCS ypaBHE-

HUEM:

FeClz + 3BNH4CNS « Fe(CNS)3 + 3NH4CI

1. Buecure B npoOupky Ha 1/3 ee oObemMa AUCTHIIIMPOBAHHON BOJBI, 100aBbTE MO 2 KAaIlIH
pactBopoB xyopuaa xkenesa (111) u poganuna ammonus. Paznenure noaydeHHbIH pacTBOp
Ha TP MPOOHPKH.

2. OpaHy npoOHMpKY COXpaHUTE Ui CPAaBHEHMS PE3yJbTaToOB OIbITa (3TajoH). B apyryto no-
OaBbTe 4-5 kamenb pactBopa FeCls, B Tperbto — Heckonbko kpuctamummkoB NHiCl u
BCTPSAXHUTE €€.

3. Kak u3meHunach HHTEHCUBHOCTb OKPACKU pacTBOpa M B KAKOM HAIlPaBJIEHMH CMECTHIIOCH
paBHOBecue naHHOUM cuctembl nipu nooasneHnn FeCls u NH4Cl? OObsicHuTe cnBur pas-
HOBECHS.

4. Hanumure BeIpa’keHHE KOHCTAHTHI pAaBHOBECHUS H3y4aeMOi 00paTuMOil peakiii.
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KpnTeplm OIICHKH:

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN OTUYCT O(i)OpMJIeH 0e3 3aMeuaHuil U ¢
HC3HAYUTCIBbHBIMU HCAOUYCTAMMU |

- OIICHKA «HE 3aYTEHO» BBICTABIISICTCS CTYACHTY, €CIIM OTYET OPOPMIICH C 3aMEYAHHSIMH, BbI-
BOJI HE OTPAXAET CYTh pabOTHI M OTYET HE OPOPMIICH.
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10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH H MeTOAHYECKHE YKA3aHHS 110 OCBOEHUIO
AUCHUILINHBI (Y4e0HOro Kypca)

[Tpu peanuzanuu TUCIUIUIMHBI HCIIONB3YETCS TEXHOJIOTHSI TPAIUIIMOHHOTO 00yYeHUs —
opraHu3aius y4eOHOro mpoiecca B By3e, OCHOBAaHHAsl Ha JIEKIIMOHHO-CEMHHAPCKO-3a4€THON
dopmax oOyuenus. K popmam oOyueHuUss OTHOCATCS JICKIUHU, TPAKTHYSCKUAE U TaOOPATOPHBIE
3aHSTHS, CAaMOCTOsITeNIbHAs pabora. Ha JIeKusX B OCHOBHOM HCITOJIB3YIOTCSI HATJISIIHBIC U
CJIOBECHBIC METOJIbI OOYUYCHHS, & Ha MPAKTUICCKOM H JIA0OPATOPHOM 3aHSATUSX — HATJISIHBIC,
CJIOBECHBIC U TIPAKTHYCCKUE METO/IBI.

MeToauuyeckue peKOMeH/ AN CTYAeHTY N0 H3YYeHU 0 THCIHILTHHBI
Monayas 1. CTpoenue u cBoOiicTBa BelecTBa

Tema J1eKIIHOHHOIO 3AHATHA
OcHOBHbIE IOHATHS U 3aKOHBI XUMUH.

Tema NpakTU4eCKOro 3aHATHS
Pacuets mo Gopmyam u ypaBHEHUSIM.

HN3yunB NaHHBIA MOAYJ/b, CTYJAEHT J0JIKEH:

MMETh MpeJCTaBlieHne 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMHH; KilacCU(pUKAIK Be-
IIECTB; CTPOCHUU aTOMa; TUIIaX XUMHYECKOH CBSI3H.

3HATh:

OCHOBHBIE TIOHATUS XUMHUHU (MOJEKyJla, aTOM, XUMHUYECKHH 5JIE€MEHT, MOJb, MOJSpHas
Macca);

OCHOBHBIE 3aKOHBI XUMHUHU (COXpPAHEHHsI MacChl, TOCTOSTHCTBA COCTaBa, OOBEMHBIX OTHOIIE-
HUM, ABoraapo, ypaBHeHne MeneneeBa-Knamnelipona, o0beAMHEHHBIN Ta30BbINA 3aKOH);
COBPEMEHHYIO KOPIYCKYJIIPHO-BOJIHOBYIO TEOPHIO CTPOEHHs AaTOMa; KBAaHTOBBIE YHCIIA,
MIpaBUJIa U IPUHLHUITBI COCTABJICHUS AJIEKTPOHHON KOH(PUTYpALIUU XUMHYECKOTO AJIEMEHTa;
TUIBl XUMHYECKON CBSI3M (MOHHYIO, KOBAJICHTHYIO, METAJUIMYECKYI0, BOJOPOJHYIO), HX
CBOMCTBA U XapaKTEPUCTHUKU;

MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.

yMeTh:
MIPOBOJIUTh XUMHUUYECKHUM SKCIIEPUMEHT U AHAJIN3 MTOJIYUYEHHBIX pPe3yJIbTaTOB;
MIPOBOJIUTH KOJIMUYECTBEHHBIEC PACUETHI IO YPABHEHUSAM XUMUYECKUX PEaKLUid;
COCTaBIISITh AJIEKTPOHHYIO KOHPUTYPALIMIO XUMUYECKHUX AJIEMEHTOB;
ONPENENATh TUIl XMMUYECKOM CBSI3U B BELIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBIISITh CTPYKTYPHYIO (JOPMYITy BEIIECTBA.

MeTtoauyecKkue peKoOMeHAAIUH M0 U3YUEHHI0 MOIYJIs

[Ipu ocBoeHNM MOYJISI HEOOXOAUMO:
M3Y4YUTh Y4eOHBIM MaTepuaq MO COOTBETCTBYIOIIEMY MOJIYJO0 TUCIHILIAHBI, HCIOIb3YS
TEKIMOHHBIA MaTepuai U JUTepaTypy Mo JaHHOW TeMaTHKE;
aKIEHTUPOBAaTh BHUMAaHHE HAa: OCHOBHBIX TOHATHSAX W 3aKOHAX XHUMHUH; KiIaccU(UKAIUU
BEIIECTB; OOIUX XUMUYECKIX CBOMCTBAX BEIIECTB OJHOTO KJIAcca; CTPOSHUHU aTOMa; KBaHTO-
BBIX YHCIIaX; COCTaBJICHHH DIIEKTPOHHON KOH(MUTYpaly XUMHYECKUX 3JIEMEHTOB; THUIaX
XUMUYECKOM CBSI3U; MPOCTPAHCTBEHHOM CTPOCHHMH MOJIEKYJI.
OTBETUTH HA KOHTPOJbHBIE BOPOCHI:

1. Yo Takoe OTHOCHTENbHAs aToMHas Macca? PaccumraiiTe OTHOCHTENBHYIO aTOMHYIO Mac-
cy cepsl, ecim M(S)=5,3-102r, am(C)=2,0-10 % r.
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2. PaccuuTaiiTe aOCONIOTHYIO MacCy MOJIEKYJIbI CEPHOW KHUCIIOTBI, €CIIM €€ OTHOCHTEIbHAs
MOJIEKYJISIpHas Macca paBHa 98.

3. OtHocuTeNnbHas MIIOTHOCTH r'a3a Mo BOJOPOY, coaepxariero 27,27% yrnepona u 72,73%
KHUCIIOpoJia, paBHa 22. OnpenennuTe OTHOCUTEIbHYIO MOJEKYJISIPHYIO MacCy rasa M ero
XUMHUYECKYI0 (hopmyy.

4. OtHOCHUTEIbHBIE TUIOTHOCTH Ta30B 10 BO31yXy paBHbl: a) 0,9; 0) 3,17. Onpenenure maccy
1 11 xkaxzaoro rasa.

5. Ompenenure, Kakou 3T0 MeTaill, ecnu 1,6 T kanpuus 1 2,615 r© 1ByXBajJeHTHOrO MeTasuia
BBITECHSIOT M3 KUCIIOTHI OIMHAKOBBIN 00bEM BOJOPO/Ia IPU OJTHUX M TEX KE YCIOBHSIX.

6. Xuopun meramia conepxut 69% xmnopa. OTHOCHUTENbHAs aTOMHAsI Macca MeTajjla paBHa
47,9. Onpenenute CTENEHb OKUCICHUSI METAJIJIa B 3TOM COCAMHEHUH.

7. Tlpu temmeparype 100°C u masmenmm 50 atm. ra3 zaHumaer oobem 10 m°. Ilpusemute
00BeM 3TOTO Tra3a K H.y.

8. HanmmuTe mOJHBIE AIIEKTPOHHBIE KOH(GUTYpaIld aTOMOB 3JEMEHTOB C TOPSAKOBBIMH
HoMepaMu 15 1 23. YkaxuTe BaJIEHTHBIE AIEKTPOHBI 3TUX 3JIEMEHTOB.

9. HammmmTe >71eKTpOHHBIE KOH(DMTYpAIlMH aTOMOB cephl M XpoMa M HoHOB S° u C
CpaBHHTE palyChl aTOMOB U HOHOB.

10. V kakux W3 HIKE MPHUBEICHHBIX MOJIEKYJ XUMHUUECKHE CBSI3M MMEIOT TOJISIPHBIA Xapak-
tep: Oz, CO, HF, N2, NHa.

11. Ompenenute BaJlEHTHOCTh AIIOMUHHSI B OCHOBHOM U BO30YJAEHHOM COCTOSIHUSIX.

12. Yemy paBHa Macca | MOJIb SKBUBAJIEHTOB 0JI0BA B PEAKIUAX €r0 BOCCTAHOBJIEHHs: a) Sn**
+2e = Sn?*; 6) Sn** +4e = Sn°

13. PaccumTaiiTe MOJIIDHYIO MacCy SKBHBAJICHTA JKeJle3a B COCTUHEHUSAX €r0 C KHCIOPOIOM,
conepxkamux a) 70 u 6) 77,8% xenesa.

14. Ompenenute >KBUBAJICHT M MOJISIPHYIO MacCy SKBHBAJIEHTa MOHOB jKejie3a B MPUBEICH-
HBIX peakuusx: a) Fe®* +1e = Fe?*; 6) Fe* + 30H" = Fe(OH)3

15. PaccuwmTaiiTe MOJIIpHYIO MacCy 3KBHUBaJieHTa MeTauia, eciu 0,029 T ero BBITECHSIOT U3
kuciotel 30 Mt Bosopoza (H.y.).

r3*

Monyasb 2. TepmoguHaMHUKAa M KWHETUKA XUMHYECKHX MPOIECCOB

Tema JeKIUOHHOIO 3AHATHSA
TepmonrHaMuKa XUMHUYECKUX MPOIIeCCOB. DYHKIIMU COCTOSIHUS: BHYTPECHHSISI SHEPT U,
SHTAIBIUS, SHTpOIU, SHeprus [ n66ca. HampaBienne nmpoTekaHuss XUMUUECKUX PEAKIIHMA

Tema 1a00paTOPHOIO 3aHATHUS
CKOpOCTh XMMHUYECKUX peaklnii. XMMHUYECKOe paBHOBECHE

N3yunB 1aHHbBIi MOTYJIb, CTYAEHT JA0JIKEH:

UMETh MPEJICTABICHUE 00 SHEPreTHUSCKIX U3MEHEHHSIX B CUCTEMaX, B KOTOPBIX IIPOHC-
XOIHUT B3aUMOJICHCTBHE MEKY BEIIECTBAMU; CKOPOCTH XMMHUECKUX PEAKIUi U METO/ax ee
peryJmpoBaHusl.

3HATh:

TepMoauHaMu4eckne (YHKIIMH COCTOSIHHS, croco0 M3 pacyera (3akoH I'ecca u ero cuen-
CTBUE);

BIIUSIHUE TEeMIIEpaTyphbl HA BO3MOXHOCTh MPOTEKAHUS PEaKIMU B 3aBUCUMOCTH OT YUCJICHHBIX
3HAYEHUH DHTAJBINH U SHTPOIHH PEAKIUY;

BIIUSIHUE Ha CKOPOCTh XUMHUYECKOM peakliiy KOHIEHTPAIIUH (3aKOH JIEHCTBYIOIIUX Macc);
BIIUSIHUE HA CKOPOCTh peakluu TeMrieparypsl (mpaBuio Bant-I'opda u ypaBHenue Appenuny-
ca);

BIIUSIHUE HA CKOPOCTh PEAKIINH KaTalTu3aTOPOB;

XUMHYECKOEe paBHOBECHE U crIoco0bI ero cmemenus (mpuniui Jle [atensbe)
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yMeTh:

MPOBOJIUTh XUMUUYECKHI IKCIEPUMEHT U aHAJIU3 MOJYyUYEHHBIX Pe3yJIbTaTOB;
OMpeJIEATh BO3MOXXHOCTh IPOTEKAHUS PEAKIINU;
peryimpoBaTh CKOPOCTh XUMUYECKON PEaKIUU.

MeTtoauyeckue peKOMeHAALNH 10 H3YYeHUI0 MOLYJIS
[Ipu ocBoeHUM MOYIsl HEOOXOAUMO:

U3Y4YUTh Y4eOHBIM Marepual MO COOTBETCTBYIOIIEMY MOAYJIO JWCUUIUIMHBI, HCIOJIb3YS
JIEKIIMOHHBIM MaTepHall U JUTEPATYPY 110 JAHHOW TEMATHUKE;

aKIEHTUPOBAaTh BHUMAaHHE HA: SHTAJIBNHH OOpa30BaHUS, CrOpaHUS M PEAKIHHU; SHTPOIHH
BEILECTBA U peakiuu; sHepruu ['mb0ca; KNHETUUECKUX YpaBHEHUSX Uil TOMO- U T€TepOreH-
HBIX PEaKIMil; SJHEprMy aKTUBALIMM; OCOOCHHOCTSAX MPOTEKaHMsI IeTEPOreHHBbIX MPOIECCOB;
XMMHYECKOM PAaBHOBECUH U CIIOCO0AX €ro CMELICHHUS.

OTBETUTb HA KOHTPOJIbHBIE BOIIPOCHI:

1.

2.
3.

o

10.

11.

12.
13.

14.

15.

[Ipu coenunenun 3,2 r xene3a ¢ kuciopoaoM Beiaenuioch 40 k/[x rernna. Paccuunraiite
SHTANIBINIO 00pa3oBanus okcua xenesa (I1).

Paccuuraiite TEIIIOTBOPHYIO CIIOCOOHOCTh METaHa.

PaccunTaiiTe KOMMUECTBO TeIIa, KOTOPOe BIAENUTCs mpu cropanmu 50 m® cmecH, cocTo-
smen u3 50% kucnoposa, 25% Bogopoaa u 25% yriaekucioro rasa.

CnenaiiTe BBIBOJ O BO3MOXHOCTH CaMOIPOU3BOJIBHOTO MTPOTEKAaHUs PEaKIMU B CTaHAAPT-
HBIX YCJIOBHUAX, ecii u3BecTHO, uto AH, = - 293 xJIx, AS,’ = 27 JIx/K.

Paccuwnraiite saTanmemmio peakun: 2NaOH ) + H2SO46¢) = Na2SO4s) + 2H20 ).
Onpenenure 3HaKM U3MEHEHUS SHTAIBIUU U SHTPOIIUHU JJISl CIEAYIOLIEro TePMOIMHAMMU-
yeckoro mnpomnecca: 2Hor) + Oz = 2H20(.

B kakux ciydasix sHTaJbIUs CTOpPaHMsI MMPOCTOrO BEIIECTBA paBHA SHTAIBIINK 00pazoBa-
HUS CII0KHOTO?

Kaxk BbIpaxkaeTcs CKOPOCTh XUMUYECKOW PEAKIMH M0 3aKOHY JEHCTBYIOIIMX MAacC B TOMO-
TeHHBIX U T€TEPOTreHHBIX PEeaKIUIX?

Omnpenenure oONIMI M YaCTHBIE MOPSIKA 1O KOMIIOHEHTAaM CIEAYIOIMIeH XUMUYECKON pe-
akmuu: 2C2He + 702 — 4CO2 + 6H20.

Bo CKOIIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIUM NPH U3MEHEeHHH TemrepaTypsl Ha 30°C,
ecimu y = 3,07

Kak n3menurcs vyp razodasznoit peakuuu 2A + 3B = 2C npu yBenuueHUH aBJIeHUsS B 2
paza?

[Touemy vyp peakuuu Na + H,O — otnuyaercs ot vyp peakiuu Ca + H,O —?

Hanummure marematuuyeckoe BbIpaxeHHe g ckopocTd mpsmor peakuuu CaOgm) +
CO2(r) — CaCOj3(rs).

N3menenne kakux (pakTopoB BHI30OBET CMEIICHHUE paBHOBECUs oopaTumoii peakiuu N +
3H2 <> 2NHgs; AH?J = -92 x/Ix B cTopoHy npsAMON peakuuu?

Beramciure MCXojHble KOHIIEHTPAIMK BEIIECTB, €CIIM PAaBHOBECHBIE KOHIIEHTPALUH W3-
BectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 mons/x, [Cl2]=1 mons/x, [NOCI]=0,5 Mons/m.

Mopnyas 3. PacTBOpBI M quUCHIEPCHBIE CHCTEMBbI

HN3y4yuB JaHHBIA MOAYJb, CTYACHT J0JIKEH:
MMETh MpejcTaBleHrne 00 UCTUHHBIX U KOJIJIOUTHBIX PACTBOPAaX; CBOMCTBaX pacTBOPOB;

criocobax BbIPAKCHUSA KOHIOCHTPpAUN paCTBOPOB.

3HATb:

COCTAaBHBIC YaCTHU PACTBOPOB;
KOJIMYCCTBCHHOC BBIPAKCHUC COCTAaBa paCTBOPOB;
CBOMCTBA pPacTBOPOB HEIICKTPOJIIUTOB U SJICKTPOJIUTOB,
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HarpaBJeHUEe OOMEHHBIX MPOLIECCOB B PACTBOPAX JIEKTPOIUTOB;
KOJUJIOMJIHBIE PACTBOPBI: CTPOCHHUE MULEILIbI, CBOMCTBA KOJIOUI0B.

yMeTh:
MPOBOJIMTH XUMUYECKHI SKCIIEPUMEHT U aHAJIU3 MOy YCHHBIX PE3YJIbTATOB;
OIIpEAEIATh KOHIIEHTPALUIO PACTBOPOB;
OIIpeETATh CBOMCTBA pAaCTBOPOB.

MeTtoauyeckue peKOMeHAALNH 10 H3YYEeHUI0 MOLYJIS
[Ipu ocBOGHUH MOTYJISI HEOOXOMMO:

U3Y4YUTh Y4eOHBIM Marepuaq MO COOTBETCTBYIOIEMY MOJIYJIO JUCLMIUIMHBIL, HCIOIb3YS

JIEKIMOHHBIA MaTepuaj U JUTEPaTypy M0 TaHHOU TeMaTHKE;

aKLEHTUPOBAaTh BHHMMAHHE Ha: COCTaB pPAacTBOPOB; CIOCOOBI BBIPAKEHUSI KOHIIEHTPALUU

PacTBOpOB; BJEKTPOIUTHl M HEUIEKTPOJIUTHI; CBOMCTBA HEDJIEKTPOIMTOB U 3JIEKTPOIUTOB;

CTPOEHHE MUIIEIUIbI; KOAryJILui0 KOJIONI0B.

OTBETUTH HA KOHTPOJIbHBIE BOTIPOCHI:

1. KaxoB Tun XxuMu4eckoil cBsi3u B 3nekTposnnTax? Kakue 31eKTponuThl Ha3bIBAIOT MOTEH-
muanbHeMuA? UcTuHHEBIME?

2. Hammmure aucconmarmio a) cynbpuTa Hatpus U 0) ruapodocdarta Kanus 1Mo MepBOd u

BTOPOU CTYIEHSIM.

BrIpa3uTe KOHCTaHTY Juccouuanui opTohocGopHON KUCIOTHI MO IEPBOM CTYNEHH.

4. Onmnpenenure crenensb nucconnanuu 0,001 M pactBopa ykcycHoO# kuciotsl, ecnu ee Kp =
1,74-10°.

5. Yto moka3siBaeT M30TOHMYECKU KodPunnent? Kakas CBsI3b CyIIeCTBYET MEXKIy CTeIe-
HBIO TUCCOLMAIIMY DJIEKTPOIUTA U U30TOHUYECKUM KO3 puiirieHToM?

6. Ompenenure Temneparypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara HaTpHs,

€CJIN CTEIIeHb TUCCOITMAIINH cocTaBisaeT 54%.

UTo Ha3bIBalOT HOHHBIM MPOU3BEICHUEM BOIbI? UeMy OHO paBHO?

Onpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactsopa NH4sOH (K= 1,74-107).

Onpe/ennuTe pacTBOPUMOCTh THAPOKCHIA amoMHUHNS, ecid ero ITP = 5,7-107%2,

10. Paccuwmraiite ocmotuueckoe nasieHue 0,002 M pactBopa OeH30ja MpU TEMIIEpaType
17°C.

11. Hamumwure ruapoiu3 CIEOYIOIUX COJeH W ONpeleiuTe Cpely MX BOJHBIX PACTBOPOB:
NaNQs, ZnCl,, NazS, CH3COONHa.

12. TTokaxuTe CTpOEHHE MULEIUIBI IPU MPUIMBAHUH U30bITKA pacTBOPA THIPOKCH]IA HATPHUS
K pacTBOpPY XJOpHUJA [IMHKA.

13. [MokaxuTe CTpoeHHE MHULEIIBI MPU MPUINBAHUU KM30bITKA XJOPUAA IIMHKA K PAaCTBOPHU
TUAPOKCH/Ia HATPUSL.

w

© oo~

Moayab 4. DjIeKTPpOXMMHYECKHE NPOLeCChI

N3y4yuB naHHBIH MOIYJIb, CTY/IEHT HOJI/KEH:
UMETh TNPE/ICTaBIEHUE 00 OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMAX; AIIEKTPOXHU-
MHUYECKHX MPOLECCaxX: ralbBaHNYECKUX, HIEKTPOJIN3a, KOPPO3UH.
3HATh:
METO/Ibl YPAaBHHUBAHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA (METOJl 3JIEKTPOHHOTO
OanaHca ¥ MoJrypeaxiuii);
rajibBaHUYECKUE MPOLECChl U padOTy raJlbBaHUYECKUX IEMEHTOB;
AJIEKTPOJIN3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;
3aKOHBI AJIEKTPOJIN3A;
BU/IbI KOPPO3UU M MEXAHU3MBI UX MTPOTEKaHMS;
CIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UU
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yMeTh:

IIpOBOAUTD XUMHYCCKUH SKCIICPUMCHT U aHAJINU3 MMOJTYYCHHBIX PC3YyJIbTATOB,
PacCTaBJIATh KOB(b(bI/II_[I/IeHTBI B OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX,
COCTaBJISITh TaJIbBAHMUECKHE TIPOLIECCHI, ONPEACIATH IEKTPOABIIKYIIYIO CHUITY
TaJJbBAaHHUYCCKHX 3JICMCHTOB,

COCTaBJISATH IPOLECCH ATEKTPOIIN3A PACIUIABOB M BOJHBIX PACTBOPOB IEKTPOIIHTOB;
OIPeNeNATh KOJIMIECTBAa 00Pa3yIOLIMXCsl Ha AJIEKTPOAAX BEIIECTB MIPHU IEKTPOITH3E;
COCTABJIATH IIPOLIECCH] XMMUYECKOU U 2JIEKTPOXUMHUYECKON KOPPO3UH;

noIOUpaTh CocoObl 3alIUTH METAIJIOB OT KOPPO3HHU.

MeTtoauyeckue peKOMeHAALUH 10 H3YYEeHUI0 MOLYJIS
[Ipu ocBoeHNM MOyl HEOOXOAUMO:

M3Y4YUTh Y4eOHBIM Marepuaq MO COOTBETCTBYIOIEMY MOJIYJIO JUCHMIUIMHBI, HCIOIb3YS
JIEKIMOHHBIA MaTepua U JUTEepaTypy Mo JaHHOW TEMaTHKE;

aKIEHTUPOBATh BHUMAHHE HA: METO/bI 3JIEKTPOHHOIO OajlaHCa U MOJypeakluil; rajlbBaH1ye-
CKHE MPOLECChl; padoTy rajJbBaHUYECKHUX 1EMEHTOB; pacueT D/IC; aHOqHbIE U KaTO/IHbIE pe-
aKLUU IPU JIEKTPoIN3e; 3aKoHbI Dapajiest; TUIbl 1 MEXaHU3MbI Pa3IMYHBIX BUIOB KOPPO3UU;
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HHU..

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1.
2.

o ok

10.

11.

12.

13.

14.
15.

Kakyto cucrteMy Ha3bIBAIOT JIEKTPOXUMUYECKON?

CocTaBbTe CXeMy JBYX TaJIbBAHWYECKUX IJIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT CITy-
KWT ObI KaTOJIOM, a B IPYTOM — aHOJIOM. Hanummre ypaBHEHHS peakinuid, TPOUCXOISIINX
pH paboTe ITUX IIIEMEHTOB.

lanpBaHMYECKHUI JIEMEHT COCTOUT M3 XPOMOBOTO JJIEKTpoa, norpyxkeHHoro B 0,01 M
pactBop CrSOs, 1 CTaHAAPTHOTO BOJOPOIHOTO AEKTpoaa. Hamummure ypaBHEHUS dJI€K-
TPOAHBIX MpoleccoB. YeMy paBHa ero 3.7.c.?7

Kakum ypaBHEHHEM KOJUYECTBEHHO OIMUCHIBACTCS 3JIEKTPOIH3?

UTo paccUMTHIBAIOT C TOMOIILIO ypaBHeHUs HepHcTa?

CocTaBbTe CXE€My AJIEKTPOJIM3a BOJHOTO PACTBOPA XJIOPHA HUKENS Ha MHEPTHBIX AJIEK-
TpoJax.

CocTraBbTe CXEMBI 3JIEKTPOJIM3a BOJIHOTO pacTtBopa xjopuaa xkenesa (Il), ecnmm: a) anon
JKEJIC3HBII; 0) aHOJI YT OJIbHBIN.

PactBop conepxut nonsl Zn?*, Ni?*, Fe3*, Cu?* B oaunakoBoil KoHIeHTparmu. B kakoit
MOCIIEZI0BATEIBHOCTH 3T METaJUIbl OYIyT BBIACISATHCS MPH IEKTPOIIN3E, €CIIU HarpsiKe-
HUE JOCTaTOYHO JUI BbLAETEHUS J1I000ro Merasuia?

Boruncnute Maccy HUKeINsl, BBIICIHUBILIETOCS Ha KaToJe MPHU MPOIMYyCKaHUU TOKa cuion 20
A depe3 pacTBOp HUTpaTa HUKENSl B TEUEHUH 22 4acoB.

[Ipu anextponuze pactBopa coxnu ojiosa (1) macca karona yBennuunace Ha 4 r. Uto npo-
W301ILIO MPU 3TOM Ha OJIOBIHHOM aHoze?

Paccuunraiite 00beM KUCIOPOa, KOTOPBII MOXKET ObITh MOTYYEH MPHU AIEKTPOIJIU3E TOKOM
5 A B TeueHue 2 4acoB, €CJIM BBIXOJ 110 TOKY cocTaBisieT 85%.

[Ipu mpoxoxIeHUH Yepe3 pacTBOP COJIU TPEXBAJIEHTHOTO MeTaula Toka cuioii 1,5 A B
teyeHuu 30 MuH Ha karoze Bbaenuioch 0,18 r meranna. Berunciure MOJISpHYIO Maccy
MeTajjia U Pacxo/l AJIEKTPOIHEPTUH, €CIIM U3BECTHO, UTO HAMPsDKEHHE B CETH paBHO 6 B, a
BBIXO/]I 11O TOKY 72%.

Kakoii KOHTaKT SIBIsETCS HanboJiee KOPPO3MOHHOOMACHBIM Juts skene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

B KOHTaKTe ¢ KakuM U3 METAJIOB MEJIb SIBIISIETCSI aHOJAOM: XPOM, 30JI0TO, HUKEIb.
Hanummre »nekTpoXxuMudeckue Mpoiecchl (aHOMHBIM W KaTOJHBIN), MPOTEKAIOUINE B
koHTakte Al/CU B pacTBOpe XJIOpHIa HATPHSL.
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11. YueOHo-MeToaMYeckoe M HHpOPMAUHMOHHOe o0ecnevyeHUe AUCUHUILIMHBI
(yueOHOrO Kypca)

11.1. Obs3aTesibHAsI IUTEPATYpPa

bubmmorpaduyeckoe onucanne

Tun (yueOHuk, yueo-
HOE Tocobue, yueOHo-
METOJIMYECKOE M0CO-
Oue, MpaKTUKyM, Jp.)

Komanue-
CTBO B OHO-
JINOTEKE

OO6mas xuMus [DneKTpoHHBIN pecypc] :
TeopHs U 3aja4d : yued. mocodue / H. B.
Koposun [u ap.] ; nox pen. H. B. Kopo-
BuHa, H. B. Kynemosa. - U3x. 3-e, crep. -
Cankr-IletepOypr : Jlans, 2018. - 492 c. :
ni. - (YuebHuku nis By30B. CnenuanbHas
muteparypa). - ISBN 978-5-8114-1736-0.

YuebHoe rmocodue

9BC
"Jlaup"

Xumust [DnexTpoHHBIN pecypc| : yueo.
st By3oB / JI. H. biwHoB [m ap.] ; mox
Hay4. pen. U. JI. Tlepdunosoii, T. B. Co-
konoBo. - Cankt-IlerepOypr : Jlas,
2016. - 272 c. : wi. - (Y4eOHUKH TSI BY-
30B. CrnenmanbHas juteparypa). - ISBN
978-5-8114-2038-4.

VYueOHUK

SBC
"Jlaup"

bop3osa JI. JI. OcHOBBI 00mIeH XUMUHU
[DnexTponHbIi pecypc] : yuebd. mocobue /
JLIA. bop3oBa, H.FO. Yepnukoa, B.B.
Axymen. - Cankr-lIletepOypr : Jlans,
2014. - 469 c. : win. - (YueOHUKHU IS BY-
30B. CnernuanpHas jmreparypa). - ISBN
978-5-8114-1608-0.

YyebHoe rocodue

SBC
"JlaHb

n

AxmeroB, H. C. OOmas u HeopraHnuue-
CKas XHMHUS [DJIEKTPOHHBIN pecypc]
yue0. mocobue mis By3oB / H. C. Axme-
ToB. - U31. 9-¢, crep. - Cankr-IlerepOypr
: JIanp, 2018. - 744 c. : un. - (YueOHHUKHN
i By3oB. CrnenuanbpHas JuTeparypa). -
ISBN 978-5-8114-1710-0.

Y4yeOHoe mocodue

9bC
”.J-[aHI)"
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11.2. lonoJiHUTeIbHAS JINTEPATYPA H y4eOHbIe MaTepHaJIbl (AyAu0-, BUA€EOI0CO-
ous u ap.)

e (¢oun HayuHoii 6ubmmotexku TI'Y:

Ne
/o

bubnuorpaduyeckoe onucanue

Tun (yueOHUK,
yuebHoe nocobue,
y4eOHo-
METOAMYECKOE T10-
co0ue, NPakTUKYM,
ayJro-, BUJIEOIIOCO-
Oust u ap.)

KomuuectBo
B OmOIMoTe-
Ke

IMasaos H. H. O6mas u Heopranuye-
CKasg XuMHUS [DIJIEKTPOHHBIN pecypc]
yueonuk / H. H. IlaBmoB. - Uzn. 3-e,
ucnp. u jon. - Cankr-IlerepOypr : Jlans,
2011. - 496 c. : un. - (Y4eOHHUKY IS BY-
30B. CrnenmanbHast nuteparypa). - ISBN
978-5-8114-1196-2.

VYueOHUK

9BC "Jlanp"

bontpomerok B. B. OOmas xumus
[DnexTpoHHbIH pecypc] : yuebd. mocodue /
B. B. boarpomerok. - MuHck : Bpimai-
mas miona, 2012. - 624 c. : wi. - ISBN
978-985-06-2144-3.

YyebHoe rocodue

OBC
"IPRbooks"

O0masi m HeopraHuyeckKass XuMMUSA
[OnexTpoHHBI pecypce] @ yued.-MeTo.
nocobue / H. II. Mudraxosa [u ap.]. -
Kazans : U3g-so KHUTY, 2013. - 184 c.
- ISBN 978-5-7882-1488-7.

VYyebHo-
METOINYECKOE
rmocodue

OBC
"IPRbooks"

Crace H. ®. Pemenune 3amad 1o oOmen
XUMUH [DJEKTpOHHBIA pecypc] : yueo.
nocobue / H. ®@. Cracp, A. B. Kopmry-
HOB. - U3n. 3-e, cTep. - Cankr-IlerepOypr
: Jlanp, 2016. - 168 c. : un. - (YueOHUKH
g By3oB. CrienuanbHas JuTeparypa). -
ISBN 978-5-8114-2274-6.

Y4yeOHoe mocodue

ObC "Jlanp"

Cracps H. ®@. 3agaun, ynpaxHeHUs U BO-
MPOCHI TIO0 O0IIeH XUMHUH [ DIEKTPOHHBIH
pecypc] : yue6. mocobue / H. @. Cracs,
B. H. Jluceukui. - M3n. 5-e, crep. -
Cankrt-IletepOypr : Jlans, 2017. - 108 c.
: WL - (YuyeOHuku amns By30B. Crernuanb-
Has nuteparypa). - ISBN 978-5-8114-
2282-1.

VYyebOHoe 1ocodue

9bC "Jlaup"

AxmeroB H. C. JlabGopatopHble u ce-
MUHApCKHUE 3aHATUS 1O 001Iel U Heopra-
HUYECKOW XUMUH [ DIEKTPOHHBIN pecypc]
: yue6. mocobue g By3oB / H. C. Axme-
toB, M. K. Asu3osa, JI. . bagsiruna. -
W3n. 6-e, crep. - Cankr-IlerepOypr :
Jlanb, 2014. - 367 c. : un. - (YueOHUKH
s By3oB. CrienuanbHas TuTeparypa). -
ISBN 978-5-8114-1716-2.

YuyebHoe mocodue

9bC "Jlaup"
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11.3. Ilepeyens pecypcoB HH()OPMALMOHHO-TEJEKOMMYHHKAIIMOHHOH ceTn '"UH-
TepHeT"

BytaepoBckue cooduieHus [ DISKTPOHHBIN pecypc] : MHOTONpeaMeT. Hayd. )KypH. / OO0
«HHOBAIIMOHHO-U3AATENbCKIH oM «ByTiepoBckoe Hacmeaue»». — DNEKTPOH. KypHAIL. —
Kazans : OOO «/HHOBannoHHO-U31aTeNbCKUM oM «byTiiepoBckoe Hacieaue»», 1999- .
Pexxum noctyna k xypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHUsl B HHTEepecaxX YCTOHYMBOro pa3BUTHsI [ DJICKTPOHHBINA pecypc] : MeXIyHap. Hay4.
KypH. / Cubupckoe otaenenue PAH. — Dnekrpon. xxypHan. — HoBocubupck : M3natenbcTBo
CO PAH, 1999- . Pexxum moctyma K xypH. http://www.sibran.ru/journals/Hviur/

11.4. [lepeyeHb NPOrPaMMHOI0 odecredeHunst

Ne HaumenoBanue 11O KouanuecTBo PexBu3uTHI 10TOBOpa
n/n JIMIEH3U I (mata, HOMep, CPOK Jeii-
CTBHUA)
1 | Windows 1398 OeccpouHast
2 | Office Standart 1398 OeccpouHast

11.5. Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI /I OCYIEeCTB-
JIeHus1 00pa30BaTeJIbHOI0 MpoIecca Mo JUCUUILIHHE (MOIYJII0)

HaumeHoBaHue 000py-

=
OBaHHBIX y4eOHBIX . ~ o
A y dakTuueckuii aja- = e =
Ka0uHeToB, J1adoparto- . 2
N pec y4eOHbIX KaOu- 2 5 Z
Ne | pwmii, macTrepckux u ap. | IlepeyeHb OCHOB- = g 2
HETOB, J1aboparTo- s - =
n/n | 00beKTOB JJIfA IPOBe- | HOro 00OPYI0BAHUSA . g = T
pHuii, MACTEPCKUX H S =l
JIeHUSI IPAKTHYECKUX 1 E S 5
1 J1a00opaTOPHBIX 3a- P- = e
HATUI =
Aynutopus BeOkoH(e- | Dxpan TeneBu3uoH- | 445020 Camapckas | 17,1 | 1
peHIHi. HBI, MHPMBI, Tpo- | 001. T. Tonparry,
YyeOHas ayauTopus AJs | )KEKTOp Ha mITaTtuBe. | yi.  benopycckas,
MPOBEICHUS 3aHATHUH | CTON npenonaasa- | 168 (kopmyc YJIK),
JIEKIIUOHHOT'O THIIA. | TEJILCKUH, ctynbs | YJIK-807
VYueOHas ayauTopus AJs | MpenoJaBaTesIbCKUe.
MpoBelleHUsT  3aHATUN | TpaHcmapaHT-
CEMHUHAPCKOT0 TUMA. | IEPETSkKKA, CHCTEM-
1 | Yuebnas ayauTopus s | Hbli OJIOK.

KypCOBOTO  ITPOEKTHPO-
BaHUS (BBIMOJIHEHU ST
KypCOBBIX pabor).
VYuebHast ayuToOpHs A
IIPOBEJIEHUSI TPYMIIOBBIX
u VHJUBUTy AJIbHBIX
KOHCYNbTaruil YdeOHas
ayJMTOpUsl IJis1 IPOBE-
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n/n

HaunmenoBanme 060py-
JAOBAHHBIX Y4eOHbIX
Ka0uHeTOB, JJadopaTo-
pHii, MacTepCKHUX U JAP.
00beKTOB [IJIs1 IPOBe-
JAeHUs NIPAKTHYECKUX
1 J1a00pATOPHBIX 32-
HATUI

IlepeyeHb 0CHOB-
HOro 000py/10BaHUS

dakTHyecKuii aja-

pec yueOHbIX Kadu-
HETOB, J1a00paTo-

puii, MACTEPCKHUX U

Ap.

Inomans, m>

KoauuecTBo
MOCATOYHBIX MECT

JICHUS 3aHATUNA TEKyIlle-
ro KOHTpOJII M MpOMe-
KYTOYHOM aTTECTALMH.

Aynuropuss BeOKoH(e-
PEHIIMH.

VYueOHas aynuropus s
MPOBEICHUS 3aHATHI
JIEKIIHOHHOT'O THUIIA.
VYyeOHas aynuropus s
TPOBEICHUS 3aHATHI
CEMHUHApPCKOI0 THUIIA.
VYyueOHas aynuTopus s
KypCOBOTO  MPOEKTUPO-
BaHUS (BBIITOJTHEHUS
KYPCOBBIX pabor).
VYyebOnast ayautopus s
MIPOBEJIEHUSI TPYMIIOBBIX
u WHAUBUIYaJIbHBIX
KOHCYJbTaIui YueOHas
ayIuTOpUsl JJI TpOBe-
JICHUS 3aHSITUNA TEKyIlle-
ro KOHTPOJISI U TpOMe-
KYTOYHOM aTTeCTaIlH.

DKpaH TeJIeBU3UOH-
HbIM, IIMpMa, IIPO-
KEKTOp Ha LITaTHBE.
CTOJI IpenoaaBa-
TEJIBCKHM, CTYJ IIpe-
MMOaBaTEIILCKHH,
TpaHCIIapaHT-
MEePETsHKKA, CUCTEM-
HBIN OJIOK.

445020 Camapckas
00n. r. TompsarTy,
yII. benopycckas,
168 (kopmyc YJIK),
VYJIK-810

17,9

KomnbroTepHbiii  Kiacc.
[Tomemenue s camo-
CTOATENBHOW  paboTBhI.
YueOHas aynuTopus s
MPOBEACHUS 3aHATUI
CEMHUHAPCKOI0 THUIIA.
YueOHas aynuTopus Ui
KypCOBOI'O  MPOEKTUPO-
BaHUS (BBIMIOJIHEHUS
KYPCOBBIX pabor).
YueOHas aynuTopus s
MPOBEACHUS TPYIIOBBIX
u VHJUBUTy aJIbHBIX
KOHCYNbTanuil. Y4yeOHas
ayIUTOpHUs JUIsl TpPOBe-
JICHUSl 3aHATHH TEKyllle-
ro KOHTpOJISI U TpOMe-
KYTOYHOM aTTeCTalNH.

Crouibl y4eHuYe-
CKHE, CTYJIbSl YYEHU-
yeckue, 11K ¢ BrIxo-
IoM B ceTb MHTep-
HET

445020, r. Tompar-
TH,
yn. benopycckas, 14,
rJIaBHBIA Kopmyc, -
401

84,8

16
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