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Pabouas nporpamma coctasieHa Ha ocHoBaHnu @I'OC BO u yuebHOTO MIaHa HAaNpaBJiICHUS MOTOTOBKH
(cmemmanpHOCTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE OOCCIIEUeHNE MAIIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB

Penen3zupoBanue padoueii mporpaMMbl JHCHHUILIHHBI:
OtcyrcTByeT

VYueOHas (pabouas) mporpamma of00peHa Ha 3acenanuu Kadeapsl " Xumus,
|:| XUMUYECKHE MTPOIECCHI U TexHoJorun" (mpoTokos 3aceqanust N ot " "

20 1)
PerieH3eHT
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3aBeILYIOH_[I/II71 Ka(l)erOﬁ «XUMUS, XUMHUYECKHUE MPOIECCHI U TEXHOJIOT UM

« _» 20 . I".'. Ocranenko
(noonucye) (A.0. @amunus)




AHHOTALIMSA

AUCUMILIUHBI (Y4e0HOI0 Kypca)

Bb1.B.11 Xumus

(MHAEKC M HAaMMEHOBAaHUE AVCIUIUINHEI (y4eOHOro Kypca))

1. Heanb u 3aga4un n3y4eHus1 JMCUUILIUHBI (Y4eOHOT0 Kypca)
Lens — hopMupOBaHHE COBPEMEHHOTO MPECTABICHUS O BEIECTBAX, UX CTPYKTYpE,
CBOMCTBAX M B3aMMHBIX IIPEBPAIICHUSIX.

3agaun:

1. I[aTI) 3HAHHUSA 00 OCHOBHEIX 3aKOHOMCPHOCTAX B3aUMOCBA3H MCXKIY CTPOCHHUEM U XUMUYCCKUMU

CBOMCTBaMHU BEILECTBA.

2. IlpuBUTH HaBBIKU aHAIH3a MTPOIECCOB, MPOUCXOISIINX MTPH MPOTEKAHUH XUMUYECKUX PEAKIIHH.

3. Hayuntp npuMeHSTh NOJTy4YeHHBIC 3HAHUS ¥ YMEHHSI 1l O€301MacHOTO MCIOIh30BaHUS BEUIECTB
B IIOBCETHEBHOW >XW3HM W Ha IPOU3BOJCTBE, MNPEAYNPEKIACHUS SBICHUN, HAHOCSIIIMX BpEX
3JI0POBBIO U OKPYXKAIOIIEH Ccpesie.

2. MecTo quciuiuinnbl (yaedHoro kypcea) B crpykrype OIIOII BO

Jannas qucrumnauHa (yaeOHbIl Kypc) oTHOCUTCS K biioky 1 «JluciumanHb (MO TN )»

(BapuaTHBHAs 4YacTbh).

HI/ICHI/IHHI/IHBI, y‘—Ie6HI)Ie KYpPChI, HAa OCBOCHHUH KOTOPBIX 6a3preTcsI JOaHHasaA JUCHHUIIIINHA
(yueOHbIl Kypc) — «BbIcIas MmaTeMaTukay.

JlcuumimHel, yaeOHbIE KYpPChI, U1l KOTOPhIX HEOOXOAUMBI 3HAHUS, YMEHUS, HABBIKH,
npuoOpeTaeMble B pe3yabTaTe U3yUCHHS JAaHHOW JUCIUILUIHHBI (YyadeOHOTO Kypca) — «DPusukay,
«Matepuanosenenue u TKMy, «xomorus».

3. Ilmanupyembie pe3yJbTaThl 00yUYeHHUs MO TUCHUIIMHE (YueOHOMY Kypcy),
COOTHeCEHHbIE ¢ MJIAHUPYEMbIMHU pe3yJIbTATAMHU 0CBOeHHSI 00pa30BaTeIbHOI MPOrpaMMbl

®opmupyemMbie U
KOHTpOJIUpYyeMble
KOMIIeTeHIIUH

IlnanupyemMblie pe3ybTaTbl 00y4eHUs

- CIIOCOOHOCTh y4acTBOBATh
B pa3paboTKe 0000IICHHBIX
BapHaHTOB PEIICHUSI
po0JieM, CBS3aHHBIX C
MAaIIMHOCTPOUTEILHBIMU
MIPOU3BOJICTBAMHU, BEIOOpE
ONTUMAJIbHBIX BAPHAHTOB
MPOTHO3UPYEMBIX
MOCJICJICTBUH peIIeHHs Ha
ocHoBe ux aHanu3za (OITK-4)

3HaTh: IIpaBujia MOBCACHUA U TCXHUKY 6630HaCHOCTI/I, OCHOBHBIC
3aKOHbI XUMHUH, CTPOCHUC H CBOMCTBA XHMHUYECKUX COG,HHHeHHﬁ,
Ipupoay XUMHYECKOM CBSI3U B Pa3JIMYHLIX KJIaCCaX BCIICCTB

YMeTh: OCcBauBaTh HOBBIE TEXHOJOTUYECKHE MPOIECCHl U HOBBHIE
BU/IBI TEXHOJIOTHYECKOTO o0opynoBaHus, MPUMEHSTD
TEOpEeTUYECKHE aCMeKThl XMMHUH I aHaIh3a CBOICTB BEIIECTB U
MEXaHHU3MOB XMMHYECKHUX MPOIECCOB, MPOTEKAIOLINX B
OKpYKaroIen mpupoe

Bnanets: METOJaMHU aHaJn3a paboThI 00BEKTOB
npoecCHOHATBHON  AEATENIbBHOCTH U OIpEJNIeNIeHUs]  CBOWCTB
BEUIECTB M MEXaHMW3Ma MX y4acTHsl B IIpoOLEcCaX XUMHUYECKOIO
XapakTepa OKpYKarolLEro Mupa

- CIIOCOOHOCTH
pa3pabarbIBaTh
JTOKyMEHTAIHIO (rpaduKy,
WHCTPYKILIUHU, CMETHI, IJIaHBbI,
3asBKHM Ha MaTepHaJbl,
CpeACTBA U CUCTEMBbI
TEXHOJIOTHYECKOTO

3HaTh: npaBuia 0(hopMIIEHHS OTYETOB K JJAOOPATOPHBIM paboTam
110 XMMUH, IOCTPOEHUS IpahpKOB, COCTABICHUS BBIBOJIOB

YMeTb: 0pOpMIIATH OTUETHI K JIA00OPaTOPHBIM paboTaM 10 XUMHH,
CTPOMTH TpauKH, GOPMYITHPOBATH BBIBOIbI

Brnanets: meTomamu O(I)OpMJIeHI/ISI OTYCTOB K J'Ia60paTOpHLIM
pa60TaM 10 XUMHHU, ITOCTPOCHHUA Fpa(bI/IKOB, COCTaBJICHHA BBIBOJOB




OCHAIIICHUS
MAaIIMHOCTPOUTEIBHBIX
MPOU3BOJICTB), OTYETHOCTHU TIO
YCTaHOBJICHHBIM (popMam,
JOKYMEHTAIIHIO,
periIaMeHTHPYIOLTYIO
Ka4eCTBO BBIITYCKaeMOM
MPOIYKIIMH, a TAKKE
HAXOJIUTh KOMITPOMHCC
MEX]ly Pa3IMIHBIMH
TpeOOBaHUAMU (CTOUMOCTH,
KauecTBa, 0€3011aCHOCTH U
CPOKOB UCIOJIHEHHS) KaK IpH
KpPaTKOCPOYHOM, TaK H MPH
JOJITOCPOYHOM
wianupoBanmu (11K-9)

TemaTn4veckoe CoaepKaHME€ NUCHUITJIMHBI

Pasznesn, moayanb

Hoapasznea, Tema

Monyns 1. Ctpoenue u
CBOMCTBA BEIIECTBA.
TepmonnHaMuKa ¥ KUHETHKA
XUMHUYECKUX MTPOIECCOB

OCHOBHBIE IOHATHS ¥ 3aKOHBI XUMHUH

OCHOBHBIC KJIaCCBI HCOPTaHNYCCKUX BCIICCTB

Crpoenue atomoB. [lepuoanueckas cucrema snemeHtoB J[. 1.
Menneneena

Xumuueckas cBsizb. [IpoCcTpaHCTBEHHOE CTPOCHUE MOJIEKYIT

TepmonrHaMuKa XUMHUYECKUX TPO1IecCOB. DYHKITUN COCTOSTHHUS:
BHYTPCHHSISI DHEPT U, SHTAIbITUS

DYHKIIUN COCTOSTHUS: SHTpomus, SHeprust [ m66ca. Hampasnenue
IPOTEKAHUS XUMHUYECKUX PEaKuil

XuMHUYeCcKasi KHHETHKA. BIMsHUE Ha CKOPOCTh XUMHUECKHX
peaKuii KOHIIEHTPAIUH, TaBJICHHS

Brnusinue Ha CKOPOCTh XMMHYECKUX PEaKLUi TEMIEPaTyphl,
KaTajau3aTopoB. XUMUYECKOE PaBHOBECHE

Monynb 2. PacTBOpBI 1
JIMCTIEPCHBIE CUCTEMBI.
DIEeKTPOXUMUYECKUE
MIPOLIECCHI

PactBopbl. CriocoOb! BeIpakeHHsI KOHLIEHTPALUU PaCTBOPOB.
KonnuratuBHble CBOMCTBAa pacCTBOPOB

CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB: AUCCOIUAIINS. HOHHOE
MIPOU3BE/ICHUE BOJIbI, IPOU3BEACHNE PACTBOPUMOCTH, TUAPOIIN3
CoJieH, HampaBJIeHHEe OOMEHHBIX PEaKIIHii

Konnouansie pacTBOpBI: CTPOCHUE KOJUIOUIOB, IOJIyY€HUE U
CBOMCTBaA

9HeKTpOXI/IMI/I‘{eCKI/Ie CHCTEMBI. ['albBaHMYECKHUE JI€MEHTHI

OneKTpoau3 BOAHBIX pacTBOpoB. 3akoHbl Dapanes

KOppOSI/IH MeTauoB. CriocoObl 3alUTHI MCTAJJIOB OT KOPPO3HU

O0mas TpyA0eMKOCTb JMCHHILIMHBI (ydeOHoro kypca) — 4 3ET.




4. CTpyKTYpa M coiep:KaHMe QMCHUIIIMHbI XHUMUS

Kypc uzyuenus 2
Paznea, Moapasaen, Tema Bunpl yueonoii padoTni Heo0xoanmbie Dopmbl Pexomennye
MOJYJIb KonTakTHas padora CaMocTosiTebHast padoTa MaTepHalbHO- TeKyLero mast
(B yacax) TeXHHYEeCKHe KOHTPOJIst JMTeparypa
BCEro ®opMbI IPOBeIeHUS JIEKIUT, ¢opmbI oprannzanuun pecypesl (HanMeHOBA (Ne)
= JIa00PaTOPHBIX, IPAKTHYECKUX CaMOCTOSITEJILHOM HHe
<] v
£ E @ E © 3aHSATHI{, METOABI 00yUYeHHUs, <} pa6oTbl OLIEHO1HOTO
=
E £ g £ £ 2  peanmsylouine NpHMeHsIEMYIO § cpeacTsa)
] g E = [{':9 00pa30BaTeJIbHYI0 TEXHOJIOTHIO =
i - H g
g 5
1. Crpoenue u OCHOBHBIE TIOHATHUS U - 2 - TpaauiuonHas 33 Uzydenne MenoBas nocka. 1-4
CBOMCTBA BEIECTBA | 3aKOHBI XMMHH. TEOPETUIECKOr0
M Brimonnenne
XuMndeckui MaTepuana
IPaKTUYECKO
sKkBUBaJeHT. CTpoeHHe s
it paGoThI
aroma. XuMudeckas
CBSI3b.
2. TepmopuHaMuKa TepmonuHamMuka 2 2 - - TpaauimonHas 33 H3syuenue MenoBas J10cKa. 1-4
U KMHETHKa XUMHYECKUX TEOPETUUECKOTO JlaGoparopHas nocyna, BhIIOIHCHHE
XUMHYECKUX nporeccoB. PyHKIUH Marepuaia PEaKTHBBI.
, IOArOTOBKA
MPOIECCOB coctostHus. Kunetnka
oryera
XUMHYECKUX
11ab0paTOpHO
MPOLIECCOB. .
i paboThl
Xumuyeckoe
paBHOBECHE.
3. PacTBOpHBI 1 CrocoObI BRIpaXKEHUS - - - - 33 N3yyenune 1-4
JIUCIIEPCHBIE KOHLCHTPaLlui TEOPETUUECKOTO
CHCTEMBI pactBOpoB. PacTBOpHI Marepuaia
HE3JIEKTPOJIUTOB.
PacTtBOpBEI
JJIEKTPOJIUTOB.
OOMeHHbIE TIPOLECCHI B
pacTBoOpax
JJIEKTPOJIUTOB.
Komnnonnneie pacTBopsl.
4, OKHUCIIUTENBHO- 2 - - - TpaauimoHHas 33 N3yuenne MenoBas 10cKa 1-4
DJIEKTPOXUMHYECKH | BOCCTAaHOBHTEIbHBIC TEOPETUUECKOTO
€ MPOLIECCHI peaximu. Marepuaia
T'anpBanuveckue

MIPOIIECCHI. DIIEKTPOIIN3,
3aKOHBI 2JIeKTPOJIH3a.
Koppo3us meTanioB u
3aIUTa METAJIOB OT
KOPPO3HHU.

Hroro:

132




5. KpuTepuu U HOPMbI TEKYIIECT0 KOHTPOJIA U HpOMe)l(yTOqHOﬁ aTreCcTanuu

@OpMBI TEKYILETO KOHTPOJIS

Ycnosus gomycka

Kpurepun n HOpMBI OLIEHKH

JlaboparopHas paboTa

be3 nomycka

Pabota «3aureHa» nmpu oPOPMIICHUU OTUYETA C PACUCTaAMH U BBIBOJIAMU

[IpakTueckas pabora

be3 nomycka

Pabota «3auTeHa» npu BHINOIHEHUH 3-5 3a71a4 MPAKTUUECKON pabOThI

®opma npoBeaeHU
MPOMEKYTOYHOM aTTECTAllKU

VYcnosus gomycka

Kpurepun n HOpMBI OLIEHKH

3a4€T

Boinonnenue nabopatopHoi U
MpaKTU4ecKon paboT

«3a4YTCHO»

CryneHnT oTBevaet Ha 1 wnm 2 Bompoca
3a4eTHOTO OmieTa u3 2-X BOTPOCOB,
OPUEHTUPYETCSI B KOHTPOJIbHOU paboTe

«HEC 3a4TCHO»

CTYJICHT HE OTBCYACT HU HA OJJUH BOIIPOCHI
3a4eTHOTO OMIIeTa, HE OPUCHTHPYETCS B
KOHTPOJIBHOU padoTe




6. Kputepun 1 HOpMbI OLIeHKH KYPCOBBIX PadoT (IP0eKTOB)

JlaHHBIH pa3aen yueOHbIM IJIAHOM HE IPEAyCMOTPEH

7. IlpuMepHasi TeMaTHKa NUCbMEHHBIX padoT (KypcoBbIX, pedepaToB, KOHTPOJIBHBIX,

pacyeTHO-rpagUYECKUX U AP.)

Ne o/t Tembr

KonTponpsHas pabota o Xumun

8. Bonpochl Kk 3aueTty

/1

Bomnpocsr

OcHOBHBIE TIOHSTHSI XUMHH: BEIIECTBO, aTOM, MOJIEKYJIa, JJIEMEHT, OTHOCUTEIIbHbBIS
aTOMHas U MOJIEKYJISipHasi Macchbl, MOJISIpHAs Macca, a0COJII0THAsE Macca, MOJIb, YHCIIO
ABorajapo.

OcHOBHBIE 3aKOHBI XHMHUU: COXPAHEHHUSI MaCChl BEIIECTB, TIOCTOSIHCTBA COCTaBa, KPATHBIX
OTHOIIIEHUH, 0OBEMHBIX OTHOIICHHH, ABOTapO U CIECICTBU U3 HETO, MeHeneena-
Krnaneiipona, o0beqMHEHUH Ta30BBIN, MApIMATBHBIX AaBieHUH JlaTbToHA.

XWUMUYECKUHN SKBUBAJIEHT: SKBUBAJICHT MPOCTHIX U CIOKHBIX BellecTB. MoJsipHas Macca u
MOJISIPHBIA 00beM SKBHUBAJICHTA BEIIECTBA. 3aKOH YKBUBAJICHTOB.

OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUHN (OKCHU/IBI, KUCTIOThI, OCHOBAHUS, COJIN):
HOMEHKJIATypa, Kjlaccuukalysi, OCHOBHbIE XUMHUYECKHE CBOMCTBA, CHOCOObI MOTYUYEHHUS.

OcHOBHBIE KJIaCChl OPraHUYECKUX COEIMHEHUIN: HOMEHKIIaTypa, KilaccupuKanus,
OCHOBHbIE (PH3NMYECKHUE CBOMCTBA.

Teopuu crpoenus aroma. Jlyanusm snektpoHa. [IpuHIMn HEOTIPEeAEIEHHOCTH.
KopnyckynspHo-BosHOBas Teopust CTpoeHus: aToMa. AToMHas opourtans. CTpoeHue aroma:
MIPUHIIUI HaUMEHbIIeH sHepru, npasuia Kneukosckoro, npuniun [laynu, npaBuio
XyHJa.

[lepuoauueckas cucteMa 3JIEMEHTOB: MIEpUO, pAll, Tpyla, noarpymnmna. Paauyc aroma,
SHEPrusi HOHU3ALHNH, CPOACTBO K AIEKTPOHY, IEKTPOOTPULIATEIILHOCTh. ['Opr30oHTaNbHAS,
BEpPTHUKAIbHAsI, TUaroHaJIbHAs NEPUOAMYHOCTD CBOMCTB 3JIeMEHTOB Tabauiel MeHeneena.

XuMuYeckas CBSI3b: BUJIbI XUMUYECKON CBSI3U (KOBaJCHTHAsI, HIOHHASI, METaJITNYecKasl,
BoJIopoiHAs ). OOpa3oBaHME XUMUUYECKOM CBSI3U METOJIOM BaJICHTHBIX CBS3CH.
O06pa3zoBaHre XUMUYECKOM CBSI3U METOJIOM MOJIEKYJISIPHBIX OpOHTaNeil.

I'uOpunuzanust aToMHBIX OpOUTaNel eHTpanbHoro aroma. [IpocTpaHcTBeHHOE CTpOCHHE
MOJIEKYJ, HOHOB. Teopus 0OIIMX BAJIEHTHBIX Map AEKTPOHOB.

10

Xumuueckas TepMoAUMHaMuKa. TepMoarHaMUUecKas cucTeMa (M30JIMpOBaHHAs, OTKPbITAs,
3akpsITas). [Tapamerpsl coctostHus. DyHKIMN cOCTOSIHUSA. BHYTpeHHSs SHeprus, TerioTa,
pabota. [1epBblii 3aKOH TEPMOAMHAMUKH U €r0 MPHUIIOKEHHE K IpolleccaM B HeabHOM
rase: U30TepMUYECKOMY, H30XOPHOMY, H300apHOMY.

11

OHTAIBINS: O6p8.30BaHI/I$I " CropaHus BCUICCTB, PCAKIIUH. TCHJ'IOTBOpHaH CITOCOOHOCTS.
CTaH,[[apTHOC COCTOAHHUEC BCIICCTBA. CTaH)IapTHBIe YCIIOBUA. CTaHI[apTHaH OHTAJIBIINA:
O6pa3OBaHI/I$I U CTOPaHUs BCHICCTB, PCAKIINH. 3aKoH Fecca, clieicTBUE U3 3aKkoHa ['ecca.

12

Bropoii 3ak0H TepMOJMHAMUKU. DHTPONUS KaK (QYHKIUS COCTOSTHUS CUCTEMBI.
TepMoanHaMuueckasi BEpOATHOCTb. TpeTnii 3akoH TepMoAMHaMUKH. CTaHaapTHAsI
SHTPONUS BEIIECTBA, PEAKIINH.

13

Kpurepuii HanpaBIeHHOCTH CaMOMPOU3BOIBHOTO MPOLIECCa B 3aKPBITON CUCTEME:!
cBoOotHast sHeprust [ m66ca. DTanbnUiHbINA U SHTPONUKHHBIN (akTopsl. DHeprus [ ud6oca
00pa3oBaHus BELIECTBA, PEAKIIUH.




Xumnueckasi KUHeTHKa. CKOpOCTh peaKkliy B TOMOT'€HHOM U I€TepOreHHOM CUCTEMAX.

14 | TereporenHble peakium: 0COOCHHOCTH POTEKAHUH (CTaIUH FE€TEPOTESHHBIX PEAKIINN ).
Ancopbuusi, necopOurs, KOHBEKIUs, TUPPy3Hsl.

BnusiHue KOHUEHTpaluy Ha CKOPOCTh XUMHUUYECKOHN peakliiy. 3aKOH JEHCTBYIOIINX Macc

15 | s rOMOTEHHBIX U TeTepOreHHbIX peakuuid. KoHcTaHTa CKOpOCTH XMMUYECKOH peaKkIum.
BinsiHue 1aBiieHMsI HA CKOPOCTh XMMHUYECKOM PEaKIUu.

Bnusianue Temneparypsl Ha CKOpocTh XuMuueckoit peakiuu. [Ipasuio Bant-T'odda.
TemnepatypHsiii ko3 dunuent. Ypasuenue Appennyca. [IpendkcrnoHeHImanbHbII

16 | MHOXUTEB. DHEPIUs aKTUBAIMH. AKTHBUPOBAHHBIN KOMIUIEKC. Onpe/eneHne SHepruu
aKTUBaLMU TpauYeCKUM U paCue€THbIM METOIaMU. DHEpreTuueckas quarpamma
XMMMUYECKOTO ITpolecca.

17 Karanus. BausHue kataan3atopoB Ha CKOPOCTh XMMHUECKOM peakuuu. MTHrubuTopsl,
IPOMOTOPBI, KATATUTUYECKHUE SbL.

OOpaTumble U HEOOPATUMbIE XUMUYECKHE peakui. XUMUYECKOE paBHOBECHE.

18 PaBHOBecHbIE KOHIIEHTpallKA U NapuuanbHoe AaBieHne. KoHcTaHTbl paBHOBECHS
obparumoit peakuuu: Ke, Kp u cBs3b Mexay HUMH. CBSI3b MEXK/1y KOHCTAHTOM paBHOBECHS
obpaTtuMoit peakiuu u sHepruen ['ndoca.

19 @DaxTOophl, BIUSIOLINE Ha CMEIIEHUE XUMUYECKOTO paBHOBECHUS: KOHIICHTpALHs, TaBJICHHE,
temneparypa. [Ipunnun Jle-Illatense.

20 PactBopbl. CriocoOb! BeIpakeHHsI KOHLIEHTPALMK PAaCTBOPOB: MAaccoBasi 1011, MOJIIpHas,
HOpMaJibHasi, MOJISUIbHAS,, TUTP, MOJIbHASI JIOJIS.

XuMuyeckue paBHOBecus B pacTBopax. CosibBaTalisi: MOJEKYIspHAs TUCCOLMAIINS,

21 | oOpa3oBaHuE COMBBATOB, HOHHU3AIIUS, HICKTPOJUTHYUECKAs AUccoIranus. HeanekTponuTel
U DJIEKTPOJUTHL.

IIpouecc pacTBOpeHHs: pa3pylLICHHE XMMUYECKUX U MEKMOJIEKYIISIPHBIX CBA3EH,
XMMHYECKOE B3aUMOJCUCTBHE PACTBOPUTEIIS C PACTBOPSEMBIM BEILIECTBOM,

22 | caMOTIPOU3BOJILHOE MEPEMEIIMBAHUE PACTBOPA. DHTAIBITMN PACTBOPCHHUS BEIICCTRA,
HaxXOJSIIErocs B pa3jIU4HbIX arperaTHbIX COCTOSIHUAX. PacTBOPUMOCTS BellecTBa,
HACBHIILIEHHBIN pacTBOP.

PacTtBops! HeanekTpouToB. [lepBoiii 3akoH Paynsi: naBieHre HACBILIEHHOTO Mapa HaJl

23 | pactBopoM. Bropoii 3akoH Payis: 3amep3anue u KureHue pacTBOpoB. 3akon Baut-T'odda:
0CMOC.

PacTBOpBI 351€KTPOIUTOB. DIIEeKTpoauTHYECKas Aucconuanus. CTeneHb JUCCOLUalIN.

24 | Koncranra aucconuanui. 3akoH passeaeHus OctBanbaa. M30ToHHUECKHI KO PHUIIHEHT.
3akonbl Bant-I'odda u Payns mist 3nekTponToB.

25 | Monnoe npoussenenue Bojpl. pH pactBopa.

26 | [IpousBeneHne pacTBOPUMOCTH. Y Cll0OBHE 00pa30BaHUs OCa/IKa.

27 I'maponus coseii: o KaTHOHY, 0 aHUOHY, 110 KaTMOHY U 110 aHHOHY. KoHcTaHTa
THJIPOJIN3a, CTENIEHb I'MIPOJIN3a.

HucnepcHble cucteMbl. Kinaccugukanus TUCIepCHbIX CUCTEM: 110 pa3Mepy YacTHUIL

28 | mucniepcHOM (a3a, O arperaTHOMY COCTOSIHUIO JUCHEPCHOM (a3bl U AUCHEPCUOHHON
cpeabl. CiocoObl NOJTYYEHHs! TUCIIEPCHBIX CHCTEM.

Komnonanslie pactBopbl. CTpoeHHE MULIEIUIBL: arperar, apo, IOTEHIMAIONPEACIIAIOINE

29 | noHbI, aICOPOLMOHHBIN clOH, MU Dy3nOHHBIH cioi. CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
Koarymsmus. Koarynupytomas ciocoOHOCTb 3J1€KTPOJIUTOB.

30 | CiocoObl BBIJIENIEHUS] U OYUCTKH BEIIECTB.

31 | OKuCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIHH.

32 | DneKTpoXuMHUYeCcKue Npolecchl. BO3HUKHOBEHHE 3IIEKTPOAHOrO MOTEHIHAIA.

33 | lanpBaHMueckue 31eMeHThl. YpaBHeHue HepHera.

34 | DnexTpon3 paciaBoB U BOJHBIX PACTBOPOB.

35 | 3akoHsbl anekTponu3a. [IpuMeHeHme eKTpoIn3a.

36 Koppo3sust MeTasioB: BUIbI KOPPO3UH (XUMHUYECKAs], JEKTPOXUMHUUECKas,

MI/IKpO6I/IOHOFI/I‘-IeCKa$I, paIII/IOI_II/IOHHaSI)




CnocoObl 3allUThI MCTAJJIOB OT KOPPO3UU: JICTUPOBAHUC, 3allITUTHBIC ITIOKPBITHA,

37
POTEKTOPHAS 3aIlIMTa, IPUMEHEHHE HHTHOUTOPOB.

9. D oHJ OLIEHOYHBIX CpeacTB AJisli MPOBEACHUA l'lpOMG)KyTO‘[HOfI arreCcranmu Oﬁy‘lalOlIII/IXCH
no JTMCHUIIJINHE

9.1. MacnopT (poHIA OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmmmpyembie pa3jaeibl KOHTPOJIUPYeMOii HaumeHoBanue
n/n (TeMbl) AMCUUINIMHBI KOMIIeTeHI MU (M1 OLICHOYHOI'0 CPeACTBA
ee YacTH)

1 Monyns 1. CtpoeHue u cBoicTBa OIK-4 Beinosnenue

BellleCTBA MPAKTUYECKON pabOThI

Moyits 2. TepMoIMHAMIKA H Brinmoanenue, moaroToBka
2 YoIb 2. 1ep OIIK-4 oT4YeTa JJabopaTOpHOU

KMHETHKA XUMHUYECKUX MTPOIIECCOB

paboThHI

Monynb 3. PacTBOpBI 1
3 oy P OIIK-4

JTIUCTIEPCHBIE CUCTEMBI

Monyns 4. DNeKTpOXUMUYECKHE
4 7y P OI1K-4

MIPOLIECCHI

9.2. TunoBble KOHTPOJILHBbIE 3aJaHUSI WM HHbIe MATePHAJIbl, He00X0AUMbIe /115l OlleHKH 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, XapPaAKTEePU3YIOUUX dTanbl GOPMHUPOBAHUS
KOMIIETEeHIIMI B Ipoiecce 0CBOeHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

9.2.1. O6pa3en oTueTa K JJabopaTopHoii padore «CKOPOCTH XHMUYECKHX peaKkiuii. XuMHUYeCcKoe
PaBHOBeCHE»

TUuTyIbHBIA JIHUCT:
TONBATTUHCKNN IOCYIAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumus, XuMudeckue mporecchl 1 TEXHOJIOT U
Jlaboparopnas pabota Ne 2
CkopocTh XMMMYECKHUX peaKkuuil. XuMHYecKoe paBHOBeCHe
CryneHnt

I'pymma
[IpenonaBarens

r. TonpsarTu
20

2-4 cTpaHUIBI OTYeTA:
Ienb paGoThl: H3yueHHE BIUSHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIMNA U COCTOSTHHUE
XMMHYECKOTO PaBHOBECHSI B TOMOT€HHBIX CUCTEMAX.

OmnpiT 1. Binsaue KOHIOCHTPAUHN pCarupyromux BEIIECTB Ha CKOPOCTb XUMHUYCCKHUX peaKuHﬁ.

PeaKL[I/Iﬂ H_[aBeJ'ICBOI\/'I KHCJIOTBI C ICPMAHTAHATOM KaJIUA
4H,Co04 + 2KMnNO4 = KoCo04s + 2MnO2 + 6CO» T + 4H,0

) np=

Ne npobupkn | Konnentpaimss | Bpemsi, 7, | CkopocTh peakuuu B |




KHCJIOTHI, C yCJIOBHLIX CAUHUIax, v =
C, MouTB/1 100/t, ¢t

0,2

0,3

0,4

0,5

AW~

0,6

[o pe3ynpraTam TaOIUIBI TOCTPOUTH TpapHK B KOOPAMHATAX

f{v)=C (f(y)=x).
HaOmronenus:
Brison:

OnpiT 2. BinsiHue TemnepaTypbl Ha CKOPOCTh XMMHUECKUX peakiui

Ne Temme- | Bpems, | Koncranra TemmnepaTypHbIit

npooupkKH | parypa | T, cC ckopoctu k B KoddurmenHt y
OIIbITA, yci. en., Y Yep
t, °C k =100/, c*

1

2

3

4

Pacuer v:

Hcnonw3ys ypaBHeHHE AppeHuyca M BETUIUHBI KOHCTAHTBI CKOPOCTH K MpH pa3InIHbIX
TeMIepaTypax, BBIYACIUTh SJHEPTUIO aAKTUBALIMY peakiuy. YpaBHEHHE AppeHnyca B JiorapupMudeckoMm
Buje Ink = InA — Eo/RT M0kHO paccmaTpuBaTh Kak JIMTHEHHOE ypaBHEHHE THIA y = b — aX. ['paduueckun
TaKo€ YpaBHEHHE OMUCHIBACTCS IPSIMOM IMHKUEH B KoopauHatax Ink + 1/T. Tanrenc yria HakiioHa
MPSIMO K OCH abCIHCC COOTBETCTBYET BeanuuHe Eo/R.

a) 3aroIHUTh TaOJIUITY

Ink 1000/T

0) I[Toctpouts rpaduk B koopauHatax f(Ink)=1000/T (f(y)=x).

B) OnpenenuTh TAaHT€HC yrila HakIoHa (o) mpsAMoi K ocu abcruce — tgol.
tgo =

r) Berunicnuts 3HEepruto aktuBanuu peakiuu no popmyne Ea= Rtga (R = 8,314 JIx/Monb K).
Ea =

HaOmronenus:

Brison:

Onplit 3. BiinsiHuE N3MEHEHUS KOHLIEHTPALMK PEarnpyoLnX BEIECTB HA PABHOBECUE XUMUYECKON
peaxkuuu.
FeCls + 3NH4CNS <> Fe(CNS)sz + 3NH4ClI
Habnronenus:
KoHcranTa paBHoBecus K=
BriBon:

9.2.2. KoMILUIEKT KOHTPOJIbHBIX PadoT K NpaKkTHYecKoMy 3aHATHIO «PacueTsl mo opmysiam u
YPaBHEHHSAM»

Bapuanr 1
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Lo

HazoBute 1o MexayHapoiHO#M HOMEHKIaType cieaytomue Bemecta: Oz, Fe203, Ca(OH)2, H2SO4.
2. TIpowsBemuTe pacyeThl [0 YPABHEHUIO peakuuu (H.y.):

7r 12r X, T y, I

Zn + HClp-p) = ZnClapp) + Hag.
3. Omnpenenure IpoIEHTHOE coiepkanne Kanusi B ManraHare kanus KoMnOa.

4. Onpenenute 06bem 40 T merana CHa ipu Temneparype 18°C u napnennu 1,2 atwm.
5. Hamumre ypaBHEHHUS PEAKIUii, XapaKTEPU3YIOLIHE CIIEYIONIHME IPEBPALCHHS:
Ca 4¥— Ca(OH), Cca 4¢— caCl,
Ca 1¥- CaCOs Ca 1¥-Ca0
Bapuanr 2

1. Ha3zoBuTte mo MexayHapoaHO HOMeHKIaType cieayromue BerectBa: A(NO3)3, N2, CuCly,
Baz(PO4)2.
2. TIpowm3BeauTe pacyeTHI 0 YPABHEHMIO peakuuu (H.y.):
10 n 52r X, T y, T
COzr) + NaOHp-p) — Na2CO3p-p) + H20().
3. OmnpenenuTe NpOIEHTHOE cojiepkanue azota B HuTpate xenes3a (II) Fe(NO3)..
4. Omnpenenute Temneparypy kuciaopoaa, eciau 200 1 ero 3aaumarot o0beM 105 11 mpu gasiernu 720 MM

pT. CT.

5. Hamummre ypaBHEHUS PEAKIUiA, XapaKTEPU3YIOLIHE CIIETYIONIME TIPEBPALICHHS:
Al 18- AlCI; Al 49— AI(OH);
Al 18- AlL,0; Al LY Al»(SO4)s

Bapuanr 3

1. HazoBuTe Mo MeXIyHapOAHOW HOMEHKIIAType caeayromue Bemecta: MnO, Mn203, MnO2, Mn,07.
2. TIpousBeaure pacyeThl [0 YPABHEHHIO peakiuu (H.y.):
251 20n X, I y, T
C2Ha(ry + Ozr) — COxry + H2Or).
3. Ompenenute nporeHTHOE coaepkanue pocdopa B pochare kampius Caz(POa)z.
4. Omnpenenmute Maccy okcuza azota (IV), eci npu temmeparype 72°C n napnenun 101,9 kIla ra3
3aHUMaeT ooveM 18 1.
5. Hamummre ypaBHEHUS PEAKLUi, XapaKTEPU3YIOLIME CIIEYIONIME IPEBPALIEHHS:

NaOH J4¢— NaAlO, NaOH 4% Na,COs
NaOH 4% Na,S04 NaOH 44— NaH,PO,
Bapuanr 4

1. HazoBute no MexayHapoIHOM HOMEHKIAType cienyomue BeuiectBa: Ha, P4, NO2, N2O4.
2. TIpou3BequTe PAacUETHI [0 YPABHEHHIO peakiuu (H.y.):
32r 5n X, T y, 1
Fe203(+ COr) — FeOgy+ COxp).
3. Ompenenute MPOLEHTHOE COoAEpKaHue Kucaopoaa B ruapokcue xenesa (11I) Fe(OH)as.
4. Onpenenute naBnenue okcuaa yriaepona (1), ecau 300 r raza npu Temneparype 60°C 3anumaror
o0bem 120 1.
5. Hamummre ypaBHEHUS PEAKLUiA, XapaKTEPU3YIOLIHE CIIEYIONIME IPEBPALIEHHS:

H3POq4 4P NazPO4 H3PO4 NECHEN AgsPO4
HsPO4 4 ¥— (NH4)2HPO,4 HsPOs Y- Cas(PO4):
Bapuanr 5

1. HazoBute no MexayHapoHOM HOMEHKIaType cienyromue BeniectBa: K20, K202, KOz, KOs.
2. TIpou3BeauTe PacyeThl [0 YPABHEHHIO peakiuu (H.y.):
50r 20T X, T y, 1
K2FeOuw) + NHsOHp-p) — Fe(OH)3) + No) + KOHp-p).
3. Ompenenure nMpolueHTHOE coepkanue xpoma B ouxpomare kaiaust KoCr207
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1. Onpenenute 06bem 1200 T Metana okcuza cepsl (IV) npu Temnepatype -10°C u naBnenuu 3 atm.
2. Hanwmwure ypaBHEHHS peakilHii, XapaKTePU3YIOIIUe CICTYIONINEe MTPEBPALCHUS:
cuo ¥ cucl, cuo 4%¥— Cu(NOs).
Cuo ¥ Cuso. cuo 1¢-cCu
Bapuanr 6
1. HazowuTte no MexayHapoaHOUW HOMeHKIatype cieayromue BemectBa: AgBr, KCIO, KMnOa,
KAI(SOa)>.
2. TIpowusBemuTe pacyeThl 10 YPABHEHUIO peakuuu (H.y.):
121 12 n X, T y, T
KaMnOa(p-p) + Clary = KMnOupp) + KClpop).
3. Omnpenenure IpoIeHTHOE cojiepkanue kanmus B xpomate kayms KoCrOg.
4. Omnpenenute TeMneparypy aMMuaka, eciii 48 r ero 3anumaror oobeM 120 J1 pu JaBiaeHun 752 MM pT.
CT.
5. Hanumure ypaBHEHUS PEAKIMi, XapaKTEPU3YIOUINE CIIEAYIOUINE IPEBPAIIECHHUS:
Zn(OH); 18— Zn(NO3). Zn(OH), 4¥—znoO
Zn(OH); 1¥— ZnS0, Zn(OH), 4¥—K2Zn0O;
Bapuaur 7
1. Ha3zoBuTe mo MexayHapoaHON HOMEHKIAType cieayromue Berectsa: NaHSO4, AI(OH)2CIl, NaOH,
Fe(OH)s.
2. Tlpowm3BeauTe pacyeTHl MO YPABHEHMIO peakuuu (H.y.):
70 r 30r X, T y, 1
Mn207¢x) + C2HsOH p-p) — MnO2i) + COx2r) + H20 6.
3. Ompenenurte NpOIEHTHOE COJEpKaHKe Kuciopoaa B mepmanranate kamuss KMnOs.
4. OmnpenenuTe Maccy xJjopa, ecin npu Temmepatype 32°C u 1aBneHns 2,5 aT™ ra3 3aHIMaeT 00beM
230 5.
5. Hamummre ypaBHEHUS PEAKIUiA, XapAKTEPU3YIOLIKE CIIETYIONIME IPEBPALICHHSA:
Na 4P NaOH NaOH 1% NaHCO3
NaHCO; L{¥— Na,COs Na,COs L¢— Na,SO..
Bapuanr 8
1. HazoBuTe Mo MeXIyHapoAHOW HOMEHKIaType ciaeayromue BeniectBa: HoTeOs, H3PO4, H3POg,
HNO:..
2. TIpousBeauTe pacyeThl [0 YPABHEHHIO peakiuu (H.y.):
15T 10T X, T y, 1
CrClyp-p) + HClpp) = CrClipp + Haw).
3. Omnpezaenure MpOIEHTHOE COJep)kaHue HaTpus B kapooHate HaTpust Na,COa.
4. Onpenenute napienue o3ona Os, ecmu 500 r rasa npu temnepatype 15°C 3anumaror o6sem 100 1.
5. Hamummre ypaBHEHUS PEAKLUiA, XapAKTEPU3YIOLIME CIIEYIONIME IPEBPALICHHS:
Na;S04 L¥— NaCl NaCl 4% Na
Na ¥ Na0; Na20; 4¢— NaOH.
Bapuanr 9
1. HazoBuTe 1o MexayHapoIHON HOMeHKIaType cieayromiue BemectBa: Cu(NO3)2, AlBra, KHCO3,
SnOHCI.
2. TIpou3BeauTe PacyeThl [0 YPABHEHHIO peakiuu (H.y.):
20r  20nx X, T y, 1
ZnSw) + Oy = ZnO) + SOx(r).
3. Ormpenenute NPOLEHTHOE Co/IEpKaHue cepbl B THOCYIb(are HaTpust NazS20s.
4. Onpenenute 06bem 130 r asora npu Temmnepatype 95°C u nasnenuu 100,2 ITa.
5. Hamummre ypaBHEHUS PEAKLUi, XapAKTEPU3YIOLIME CIIEYIONIME IPEBPALIEHHS:

FeCl, 18— Fe(OH), Fe(OH), 43— FeSO,
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FeSO4 4P Fe Fe 1Y FeCl,.

Bapuant 10
1. Ha3zoBuTe mo MexayHapoaHON HOMeHKIaType ciaeayromume Bertectsa: AloO3z, Cuz(OH)2COs,
Ba(HS)a.
2. TIpowsBemuTe pacyeThl [0 YPABHEHUIO peakuuu (H.y.):
100r 30x X, T Yy, I
HYSw + O2) = Hgw + SO2).
3. Ompenenute MPOLEHTHOE COACPKaHUE aTfOMHUHNUSA B cyabdate amromunaus Al(SO4)s.
4. Omnpenenute Temneparypy okcuza cepsl (VI), ecim 250 r ero 3anumMaror ooseM 70 J1 IpH AaBIEHHN
740 MM pT. CT.
5. Hamumre ypaBHEHHUS PEAKIUiA, XapaKTEPU3YIOLIHUE CIIETYIONIME TIPEBPALCHHS:
P 4L P4010 P,010 48— H3PO,
HsPO4 4 $— NasPO, NasPO4 LY — Caz(PO4)..

Kpurtepuu onenkmn:

- OIICHKA «3a4TEHO» BBICTABIISIETCS CTY/ICHTY, €CJIM BEPHO BBITIOJIHEHBI 3-5 3a/1a4
- OIIEHKA «HE 3a4TEHOY, €CITU BEPHO BBINMOIHEHO (-2 3a1aun

10. O0pa3oBare/ibHbIEC TEXHOJIOIHH M METOAMYECKHE YKA3AHUSA 110 OCBOCHHIO AU CHUIIIMHBI

[Ipu peanmzanuy AUCIUTUIMHBI TPEAIOJIATACTCS UCTIOIBb30BaHUE TEXHOJIOTHI TPATUIIMOHHOTO OOYyUCHHUS:
JIEKIUH, MPAKTUYECKUE 3aHATUS U JJabopaTopHble paboThl. Ha JeKIusax B OCHOBHOM HCIIOJIb3YIOTCS
HarJIIHbIE U CIIOBECHBIE METO/IbI 00YUEHUSI.

MeTtoauyeckue peKoMeHAAIUU CTYAEHTY
10 U3y4YEeHUI0 TUCIUTIUHBI

Moayas 1. CTpoeHne U CBOWCTBA BelllecTBA

TeMa npakTH4YecKOro 3aHATHUS:
Pacuertsl o popmynaM u ypaBHEHHUSIM.

HN3y4yuB TaHHBIA MOAYJIb, CTYIEHT 0JIAKEH:
HMMETh MPEJICTaBICHUE 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMUH; KJIIACCU(PUKAIIUK BEIIECTB; CTPOCHUH
aToMa; TMIIaX XUMHYECKOH CBS3H.
3HATD:
OCHOBHBIE MMOHATHUS XUMUU (MOJIEKYJa, aTOM, XUMHUUECKUN JIEMEHT, MOJIb, MOJISIpHAsI Macca);
OCHOBHBIE 3aKOHBI XUMHUH (COXpPaHEHUSI MACChI, TIOCTOSIHCTBA COCTaBa, 00bEMHBIX OTHOIICHHH,
ABorajpo, ypaBHeHre MenjeneeBa-Knaneiipona, 00beIuHEHHBIN Ta30BbIN 3aKOH);
COBPEMEHHYIO KOPITYCKYJISIPHO-BOJTHOBYIO TEOPHIO CTPOCHUS aTOMa; KBAHTOBBIE YMCIIa, TPaBUIIa U
MIPUHIIUIIBI COCTABICHHUSI SJIEKTPOHHOM KOH(MUTYpAIIMH XUMHUYECKOTO SJIEMEHTa;
THUIIBI XUMHUYECKOU CBS3H (MOHHYIO, KOBAJICHTHYIO, METAJUIMYECKYIO, BOJIOPOJIHYIO), UX CBOHCTBA U
XapaKTePUCTUKU;
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII.
YMeTh:
MPOBOJIUTh XUMUUYECKHUM SKCIEPUMEHT U aHAJIN3 MOJTYYEHHBIX PE3YIbTaTOB;
MPOBOJIUTH KOJIMYECTBEHHBIE PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKIUN;
COCTaBIISATh ANIEKTPOHHYIO KOHPUTYPAILIUI0O XUMHUYECKHIX JIEMEHTOB;
ONPENENATh TUIl XUMUYECKOU CBSI3U B BELIECTBE U €TI0 MPOCTPAHCTBEHHOE CTPOCHHE; COCTABIIATD
CTPYKTYpPHYIO OpMYITy BEIECTBA.
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MeTtoanyeckue peKOMeHAANMH M0 U3YYEHHI0 MOIYJIsI

IIpu ocBOEHUM MOYIIsE HEOOXOAUMO:

HU3YUUTh yqe6HbIﬁ Mareprajl mo COOTBCTCTBYIOLICMY MOAYJIIO AWCHHUIIIIMHBI, HCIIOJIb3YS HGKHHOHHBIﬁ
Marepuai v JIMTepaTypy 110 JaHHOM TEMaTHUKE;

AKICHTUPOBATh BHUMAHHC HA: OCHOBHBIX IOHATUAX U 3aKOHAX XUMUH, K.HaCCI/ICI)I/IKaI_II/II/I BCIICCTB, O6IJ_II/IX
XMMUYECKUX CBOWCTBaX BEIIECTB OJHOTO KJacca; CTPOCHHWU aToMa; KBAaHTOBBIX UYMCIIAX; COCTABICHUU
3JI€KTpOHHOI71 KOH(i)I/IpraIII/II/I XUMHWYECCKHUX JJIEMCHTOB, THUIIaX XAMHYECKOM CBA3U; NMPOCTPAHCTBCHHOM
CTPOEHHHU MOJIEKYII.

OTBCTUTH HA KOHTPOJIbHBIC BOITPOCHI:

1

2.

10.

11
12.

13.

14,

15.

Uro Takoe OTHOCUTENIbHAs aToMHas Mmacca? PaccunmTaliTe OTHOCUTEIIbHYIO aTOMHYIO MAacCy CEpbl,
ecmm m(S)=5,3-10%r, a m(C)=2,0-102r.

Paccumraiite aOCOMIOTHYIO Maccy MOJIGKYIbl CEPHOW KHCIOTBI, €CIIM €€ OTHOCHUTEIIbHAS
MOJIEKyJIsIpHasi Macca paBHa 98.

OtHocuTeNnbHAsT TUIOTHOCTh Ta3a MO BOJOPONy, coiepxamiero 27,27% yraepoma u  72,73%
KHcIopoaa, paBHa 22. Onpenennte OTHOCUTEIbHYI0 MOJIEKYISIPHYIO MAacCy ra3a U €ro XUMHYECKYIo
dbopmymy.

OTHOCHUTENBHBIE TUIOTHOCTU Ta30B IO BO3ayxy paBHbl: a) 0,9; 6) 3,17. Onpenenure maccy 1 n
KaXKJ]0T0 rasa.

Onpenenure, Kakod 310 MeTa, ecid 1,6 r kanpuus u 2,615 T AByXBaJIEHTHOTO METAJLJIa BBITECHSIOT
W3 KUCJIOTHI OJIMHAKOBBIA 00HEM BOJOPO/Ia TIPU OJTHUX M TE€X KE YCIOBUSIX.

Xnopua metamia colepkuT 69% ximopa. OTHocuTenbHas aTOMHas Macca MeTajuia paBHa 47.9.
Omnpenenure cTeneHb OKUCICHUS METaIa B 3TOM COETUHEHUHU.

[pu temmeparype 100°C u maBnernn 50 atm. ra3 samumaeT oobem 10 M°. IIpuBenuTte 06HEM TOTO
rasa K H.y.

Hanumure nosHbie 351eKTPOHHBIE KOH(PUTYpaIlK aTOMOB 3JIEMEHTOB C MOPAIKOBBIMH HOMepaMu 15
U 23. YKaXUTE BAJICHTHBIC AJIEKTPOHBI ATUX JJIEMEHTOB.

HanwmmTe 3MeKTpoHHBIe KOH(HUIYpaIlmd aToMOB cepbl M XpoMma u MoHOB S2 m Cr®'. CpapHure
paanychl aTOMOB U HOHOB.

VYV Kakux W3 HWXKE MPUBEICHHBIX MOJEKYJ XUMUYECKHE CBSI3U MUMEIOT MOJSIpHBIN Xapaktep: O2, CO,
HF, N2, NHs.

Omnpenenure BaJCHTHOCTh AIFOMUHUS B OCHOBHOM M BO30Y>KJICHHOM COCTOSIHUSX.

Yemy paBHa Macca 1 MOJIb SKBUBAJIEHTOB 0JIOBA B PEAKIUAX €ro BOCCTAHOBJIEHHS: a) Sn** +2e =

Sn?*; 6) Sn** +4e =Sn°

Paccunraiite MONSpHYIO Maccy OJKBHUBAJIGHTa >Keje3a B COCAMHEHUSX €ro C KHUCIOPOJIOM,
conepkamux a) 70 u 6) 77,8% xenesa.

Omnpenenure SKBUBAJICHT U MOJISIPHYIO MAacCy KBUBAJICHTa HOHOB eJie3a B IPUBEACHHBIX PEAKIIHIX:
a) Fe** +1e = Fe?*; 6) Fe** + 30H = Fe(OH)3

Paccuunraiite MosipHYIO Maccy skBHBasieHTa Metamia, eciau 0,029 r ero BeITECHSIOT U3 KUCIOTHI 30
MJI BoJiopoa (H.Y.).

MoayJs 2. TepMoauHAMUKA M KHHETHKA XUMUY€CKHX NMPOLECCOB

TeMbl JJeKIMOHHBIX 3aHATHM:
TepMoauHaMuKa XUMHUYECKHUX MTpoLecCOB. DYHKIIMU COCTOSIHUS: BHYTPEHHSS SJHEPTUsI, SJHTAJIBITNS
OYHKIMK COCTOSHUS: SHTpoMHsL, SHeprusi [ n66ca. HampaBneHue mpoTekaHus XUMHYECKUX peakini

Tema 1a00paTOPHOIo 3aHIATHA:
OmnpeneneHne SHTAIBINN PEAKIINU

H3yunB NaHHBIA MOAYJ/1b, CTYJIEHT J0JI5KEH:
UMETH MpeCTaBIeHNE 00 IHEPreTHUECKUX U3MEHEHUAX B CUCTEMAX, B KOTOPBIX MPOUCXOAUT
B3aUMOJICICTBHE MEXY BEIECTBAMH; CKOPOCTU XUMMUYECKUX PEAKIUN U METOAAX €€ PEryIupOBaHUs.
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3HATh:

TEpMOAMHAMHYECKHE (DYHKIIMU COCTOSIHUS, cIIoco0 U3 pacyera (3akoH ['ecca u ero cieacraue);
BIIMSIHUE TEMIIEPATYphl HA BO3MOYKHOCTD ITPOTEKAHUS PEAKIIMY B 3aBUCUMOCTH OT YMCJIEHHBIX 3HAUEHUN
SHTAJIBIIUU U SHTPOIINU PEAKLINY;

BJIMSIHUE HA CKOPOCTh XUMHUUYECKOM peakliuy KOHIEHTpalUH (3aKOH JEMCTBYIOIIMX Macc);
BIIMSIHUE HA CKOPOCTh Peakiuu TemrepaTtypsl (npasuiio Baut-I'odda u ypaBuenue Appenunyca);
BJIMSIHUE HA CKOPOCTh PEAKIIMH KaTaJIu3aTOPOB;

XUMHUYECKOE PaBHOBECHE U CrIOCOOBI ero cmerenus (nmpunuu Jle arenne)

yMeThb:

MIPOBOJUTH XUMUYECKHUM SKCIIEPUMEHT U aHAJIU3 MOJTYYEHHBIX PE3YJIbTaTOB;

ONPEEIATh BO3MOKHOCTb IPOTEKAHUSI pEaKLIUU;

PerynupoBaTh CKOPOCTh XMMHUECKON PEAKIIUH.

Meroanyeckue peKOMeHIAIUH 110 U3YYEHUI0 MOTYJIs

[Ipu ocBOEHNM MOYIIE HEOOXOIUMO:

M3Y4YUTh Y4eOHBIM MaTepuan MO COOTBETCTBYIOLIEMY MOJYIIO JUCHMIUIMHBI, MCIOIb3Ys JIEKIMOHHBIN

MaTepuai ¥ JUTepaTypy Mo JAaHHOHN TEMATHKE;

aKIEHTUPOBAaTh BHHMAaHWE HA: SHTAJBIINK OOpa30BaHUs, CTOPAHUS U PEAKIMH; SHTPONHHU BEIIecTBa U

peakuuu; sHepruu ['m60ca; KUHETUYECKUX YpPaBHEHHUSAX U TOMO- U TeTEpPOTCHHBIX peakluil; SHEpruu

aKTUBALMU; 0COOEHHOCTSAX MPOTEKAHUs T€TEPOreHHBIX MPOIIECCOB; XMMHUUYECKOM PaBHOBECUH U CIIOCO0ax

€ro CMeIleHUsl.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL:

1. Tlpu coenunenuu 3,2 r xenes3a ¢ KuciaopogaoM Beiaenuioch 40 k/Ix tera. PaccuuTaiite sHTanbsnmio
obpasoBanus okcuaa xenesa (I1).

2. PaccuunraiiTe TEMIOTBOPHYIO CHOCOOHOCTH METaHa.

3. PaccunraiiTe KOJHYECTBO TEIIIA, KOTOPOE BBIACTUTCS TIpH cropanuu 50 M3 cmecw, coctosmeit 13 50%
Kkucnopona, 25% Bomopona u 25% yriaiekuciaoro rasa.

4. CpenaiiTe BbIBOJI O BO3MOXHOCTH CAaMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIIMU B CTAHIAPTHBIX

YCIOBHSAX, €CIU U3BeCTHO, uto AH = - 293 k]I, AS 0 = 27 /K.

Paccunraiite snTansnuto peakuuu: 2NaOH ) + H2SO400) = Na2SOus ) + 2H20 ).

Omnpenenure 3HAKKM U3MEHEHHSI SHTAIBIIUY U SHTPOIIUU JJIS CIIEIYIONIEro TEPMOIMHAMUYECKOTO

npouecca: 2Haw) + Oz = 2H20().

7. B KakuX cllydasx dHTaJbIIUS CTOPAHUS [TPOCTOTO BEIIECTBA PaBHA SHTAIBIINKU 00pa30BaHUs
CJIOKHOTO?

8. Kak BbIpaskaeTcsi CKOPOCTb XUMUUECKON PEAKIIMH 10 3aKOHY JACWCTBYIOUINX MAacC B TOMOT€HHBIX U
reTepOTreHHBIX PeaKIHIX?

9. Omnpenenure oOUINI U YACTHBIE MOPSIIKK 110 KOMIIOHEHTaM clieAyromie xumudeckoi peakuu: 2C2He
+ 702 — 4CO2 + 6H0.

10. Bo cKoJIbKO pa3 U3MEHHUTCS CKOPOCTh Peakliy Ipu u3MeHeHuu Temneparypsl Ha 30°C, ecu y = 3,0?

11. Kak uzmeHuTtcs vnprazodasnoii peakmuu 2A + 3B = 2C npu yBennueHuu AaBieHus B 2 paza?

12. Ilouemy vup peakunu Na + H2O — otimuaercs oT vnp peakunu Ca + H2 O —?

13. Hanumwure maTemaTuyeckoe BbIpakeHUe isi ckopocTu npsimoit peakuu CaOg)+ COz¢r) —
CaCO3(TB).

14. "3meHeHue KakuX (akTOPOB BBI30OBET CMelleHHE paBHOBecHs oOpatumoi peakuuu Nz + 3Hz <>

o o

2NHs; AH 3 = -92 x/[>x B CTOpOHY IpsIMOi peakunu?

15. BoluncnuTe MCXOIHBIE KOHIICHTPAIIMH BEIIECTB, €CIM PaBHOBECHbIE KOHIEHTpanuu u3BecTHbl: 2NO
+ Cl2 <> 2NOCI, [NO]J=1,5 mouns/n, [Cl2]=1 mons/1, [NOCI]=0,5 mMosb/m1.

MoayJs 3. PacTBOpBI M JUCIIEPCHbIE CHCTEMBI

H3yunB NaHHBIA MOAYJ/1b, CTYJIEHT J0JI5KEH:
UMETb MpeCTaBIeHHE 00 UICTUHHBIX U KOJUIOMIHBIX PAaCTBOPAX; CBOMCTBAX pacTBOPOB; criocobax
BBIPAKEHUSI KOHLIEHTPALUU PaCTBOPOB.
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3HATh:
COCTaBHBIE YaCTH PaCTBOPOB;

KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PACTBOPOB;

CBOICTBa paCTBOPOB HERJIEKTPOIUTOB U 3JIEKTPOJIUTOB;

HarpaBJIeHUEe OOMEHHBIX MPOLIECCOB B PACTBOPAX AJIEKTPOJIUTOB;
KOJUIOUAHBIE PACTBOPBI: CTPOEHNUE MULIEILJIbI, CBOMCTBA KOJUIOUOB.

yMeTh:

MIPOBOJIUTH XUMHUYECKUI SKCIEPUMEHT U aHAJIM3 MOJTyYCHHBIX PE3yJIbTaTOB;
ONPEEIATh KOHIIEHTPALUIO PACTBOPOB;

OTNPEEIATh CBOMCTBA paCTBOPOB.

MeToauyeckue peKOMEHIAUMH 110 H3YYECHUI0O MOAYJIA

[Ipu ocBoeHNM MOy HEOOXOIUMO:

M3Y4YUTh y4eOHBIM MaTepuan MO COOTBETCTBYIOLIEMY MOJYIIO JUCHMIUIMHBI, MCIOIb3Yys JIEKIIMOHHBIN
Marepuai v JIUTepaTypy 10 JaHHON TEMaTHKE;

aKIEHTUPOBAaTh BHUMAaHHE Ha: COCTaB PACTBOPOB; CHOCOOBI BBIPAKEHUS KOHIIEHTpAllMM PacTBOPOB;
JNEKTPOJIUTEL M HEMIEKTPOJIUTHI, CBOWCTBA HENIEKTPOJIUTOB M IJIEKTPOJUTOB; CTPOCHHE MHUIIEILIBI;
KOaryJsHio KOJUIOUIOB.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL:

1. KakoB Tun XuMu4eckoi CBS3H B 3eKTpoauTax? Kakue s31eKTpoauThl Ha3bIBAIOT NOTEHIUATBHBIMU?

HctuaabIMEA?
2. Hanwmwmre auccomuanuio a) cyiabpuTa HaTpus U 0) TuapodocdaTa Kams 1Mo MepBOi U BTOPOi
CTYIICHSIM.
3. BrIpaszurte KOHCTaHTY AHCCONMAIE OPTOPOCHOPHOIN KUCTOTHI TIO MIEPBOU CTYIICHH.
4. OmnpenenuTe crenens guccormaryu 0,001 M pacTBopa yKkcycHo# kuciaoTsl, ecin ee Ky =1,74-107°,
5. UYro mokaspiBaeT n30TOHHUECKHI K0dhdurreHT? Kakas cBsS3b CyIIECTBYET MEXKIY CTETICHBIO

JMCCOLIMAIIMU DJIEKTPOJIUTA U U30TOHUYECKUM KOIPPHUITEHTOM ?

6. Omnpenenure Temneparypbl kurnerus u 3amep3anus 0,01 m pactBopa cynabdara HaTpusi, €CIM CTETICHb

nucconuanuy cocrasister 54%.

Uto Ha3bIBalOT HOHHBIM MPOU3BEICHUEM BOAbI? UeMy OHO paBHO?

Onpenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactsopa NH4OH (Kj = 1,74-10).

Onpenenure pacCTBOPUMOCTh THIPOKCH 1A alFOMHUHMS, eciiu ero [P = 5,7-10%2,

10. Paccuuraiite ocmoTnueckoe aapienue 0,002 M pactBopa 6GeH3omna npu Temnepatype 17°C.

11. HanummuTe rugposu3 CIeayolnX CoJed U ONpeeInuTe Cpeay uX BOAHbIX pacTBOPoB: NaNOs,
ZnCly, Na2S, CH3COONHa.

12. TlokaxxuTe cTpoeHHE MUIIEIIBI TPH MIPHJIMBAHUU U30BITKA pacTBOpa TMAPOKCHIA HATPHUS K PacTBOPY
XJIopUa IMHKA.

13. TMokaxxuTe cTpoeHHE MUIIEILIBI TPH MIPHIMBAHUN U30BITKA XJIOPUAA IMHKA K PACTBOPHU TUAPOKCUIA
HaTpHUSL.

© oo N

MoayJib 4. DJIeKTPOXUMHYECKHE MIPOLEeCChI

Tema JJeKIIMOHHOT0 3aHATHS :
KOppO3I/I$I MeTaioB. CriocoObl 3alllUThl MCTAJJIOB OT KOPPO3HUU

HN3y4yuB 1aHHBIA MOAYJb, CTYACHT JT0JIKEH:

HMMETh MpeJICTaBlIeHNEe 00 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUIX; IMEKTPOXUMUYECKUX
MpoLeccax: rajJbBaHUYECKUX, dJIEKTPOIIN3a, KOPPO3UH.

3HATh:

METO/Ibl YPaBHUBAHHSI OKHCIUTEIIEHO-BOCCTAHOBUTENBHBIX PEAKIHIA (METOT 2IEKTPOHHOTO OanaHca 1
MOJTypeaKIuii);

raJlbBAaHMYECKHE TIPOIECCHl U pabOTy raJIbBAHHYECKUX 3JIEMEHTOB;
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AIIEKTPOJIM3 PACIIIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB;
3aKOHBI JIEKTPOJIN3A;

BHJbI KOPPO3WHU U MCXAHU3MBbI UX IIPOTCKAHUS;

CIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HU

yMeThb:

IIpOBOAUTD XUMHWYECKUHU SKCIICPUMCHT U aHAJIN3 IMOJIYYCHHBIX PC3YJIbTATOB;

PacCTaBJIATh KOE)(b(bI/IIII/IeHTI)I B OKHUCJIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX

COCTaBJIATH I'aJIbBAHUYCCKHUEC MMPOLUCCCHI, OMMPEACIIATE SJICKTPOABMKYIIYIO CHUITY IN'aJIbBAHUYCCKHUX
AIIEMEHTOB;

COCTABJIATH MPOIIECCHI AIIEKTPOJIN3A PACIUIABOB M BOJHBIX PACTBOPOB JIEKTPOJIUTOB;
OTIPENIENATH KOJIMYECTBA 00Pa3yIOLINXCS Ha AIEKTPOIaX BEIIECTB IPH dJICKTPOIIU3E;
COCTAaBJIATh IPOLIECCH XUMHYECKOU U dJIEKTPOXUMHUUYECKOW KOPPO3HH;

MO0UPAThH CIIOCOOBI 3alUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanyeckne peKOMEHIAIUU 0 U3YyYEeHUI0 MOYJIA

[Ipu ocBOCHNU MOIYJIsE HEOOXOIUMO:

M3Y4YUTh Y4YEOHBIH MaTepHall MO COOTBETCTBYIOIIEMY MOJYJIO AUCIUIUIMHBI, UCIOJB3YS JIEKIIMOHHBIN
MaTepual v JINTEPATypy MO JAHHON TEMATHKE;

aKIICHTHPOBAaTh BHUMAHWE HA: METOJbI DJIEKTPOHHOTO OajlaHca W TIOJNypEeaKIHil; TaJlbBaHUYECKHE
Mporiecchl; paboTy TalbBaHUYECKUX AeMeHToB; pacdyer DJIC; aHOAHBIE M KAaTOJHBIE PEAKIUU TpHU
aeKTpoJin3e; 3akoHbl dapajnes; TUIIBI U MEXaHWU3MBI PA3IUYHBIX BUOB KOPPO3UH;, CTIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HH..

OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI:

1.
2.

No ok~

10.

11.

12.

13.

14.
15.

Kakyro cucteMy Ha3bIBaIOT 3JEKTPOXUMHYECKON?

CocTaBbTe CcXeMy JBYX TaJIbBAaHMYECKHUX 3JEMEHTOB, B OJHOM M3 KOTOPBIX KOOAIbT CIYXKHI Obl
KaToJoM, a B APYroM — aHoAoM. Hanumiure ypaBHEHUs peakiuii, MPOUCXOIAUINX MPU padoTe ITHX
AIIEMEHTOB.

lanpBaHMYECKHI 3JIEMEHT COCTOMT M3 XPOMOBOTO 3jiekTpoaa, norpyxeHHoro B 0,01 M pactBop
CrSOg4, u cTaHmapTHOTO BOAOPOJHOTO 3JIeKTpoaa. HamuimTe ypaBHEHHUS 3JEKTPOJIHBIX ITPOIIECCOB.
UYemy paBHa ero 3.1.c.?

Kakum ypaBHeHHEM KOJUYECTBEHHO OIMUCHIBACTCS IEKTPOIH3?

UTo paccUMTHIBAIOT C IOMOIIIBIO ypaBHeHUs1 HepHcTa?

CocTaBbTe cXeMy JIEKTPOJIM3a BOJHOTO paCTBOPA XJIOPHIa HUKENS Ha HHEPTHBIX AJIEKTPOIaX.
CocTaBbTe CXEMBbI AJIEKTPOJIN3a BOJHOTO pacTBopa xyopuna xkenesa (1), ecnu: a) aHo *xKene3Hblid; 0)
AHO/I YT OJIbHBIM.

PactBop comepxur wonnl Zn?*, Ni#*, Fe¥*, Cu?" B omuHakoBoli KOHIEHTpaluH. B Kakoii
MOCJIEIOBATEILHOCTA 3T METaUIbl OYAYT BBIACNATHCA TPU DIEKTPOIU3E, €CIAU HaNpsHKeHHe
JOCTATOYHO IS BBIJCJICHUS JF000T0 MeTaia?

Brruncnute Maccy HHMKeNs, BBIIEIMBILETOCS Ha KaToJe MpHU MPOIycKaHUHM Toka cuioir 20 A yepe3
pacTBOp HUTpATa HUKEJNS B TEYCHUH 22 4acoB.

[Tpu snextponuse pactBopa coiu ojosa (1) Mmacca katona ysenuymiacek Ha 4 T. UTo mpou30mLIo npu
ATOM Ha OJIOBSTHHOM aHo/ie?

Paccunraiite 06beM KHCIOpOJa, KOTOPBIA MOKET OBITh TMOJNYYeH MPU IJIEKTPOIH3E TOKOM 5 A B
TE€YEeHHE 2 4acoB, €CIIH BBIXO/JI IO TOKY cocTaBisieT 85%.

[Ipu mpoxokIeHUHN Yepe3 pacTBOP COJM TPEXBAJIEHTHOTO MeTasia Toka cuioi 1,5 A B Teuenuu 30
MUH Ha Katoje Beiaenwiaoch 0,18 r Meramna. Belumciure MONpHYIO Maccy MeTalla M Pacxojl
AIIEKTPOIHEPTHH, €CIIU U3BECTHO, UTO HAIPsDKEHUE B CETH paBHO 6 B, a BbIxoA mo Toky 72%.

Kakoii KOHTaKT sBJIsseTCSl HanboJIee KOPPO3MOHHOOTIACHBIM JyTst Jkene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B KOHTaKTe ¢ KakuM U3 METaJNIOB MEJIb SBIISETCS AaHOJIOM: XPOM, 30JI0TO, HUKEIb.

Hanummre snexkTpoxuMudeckue Mpolecchl (aHOAHBIM M KaTONHBIN), MPOTEKAMIINEe B KOHTAKTE
Al/Cu B pacTBOpE XJIOpHIa HATPHSL.
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11. YuyeOHO-MeTOAUYEeCKOe U MHPOPMAIIMOHHOE o0ecniedeHne T CHUILTUHBI (Y4e0HOro Kypca)

11.1. Obs3aTesibHAsI JIMTEpaTYpa

Ne
n/n

Bubanorpaguueckoe onucanue

Tun (yueOHuk, yuedHoe
nocooue, yaeoHo-
MeToAHYecKoe nocodue,
NPAKTHKYM U 1p.)

KoaunuecTtBo B
OMOJIMOTEeKe

CemenoB U. H. Xumust [3nexTpoHHbIN pecypc] :
yueb. st By3oB / . H. Cemenos, U. JI. Ilepdumnosa.
- [3-e u3a., crep.]. - Cankr-IletepOypr :
XUMUM3JAT, 2016. - 656 c. : nn. - ISBN 978-5-
0388-275-5.

y4eOHUK

SB5C "IPRbooks"

Cracp H. ®@. Pemenue 3aia4 o o01mieit xumuu
[DnexTponHbIi pecypc] : yued. mocodue / H. O.
Cracp, A. B. Kopmrynos. - U3a. 3-e, crep. - CaHKkT-
[TerepOypr : Jlanb, 2016. - 168 c. : . - (YueOHUKH
st By30B. CrienimanbHas aureparypa). - ISBN 978-5-
8114-2274-6.

yuebHoe nocobue

9BC "Jlanp"

Cracp H. ®@.3agaun, ynpaxHeHUs U BOIIPOCHI 110
001Iel XUMUH [ DJIEKTPOHHBINA pecypc] : yueo.
nmocooue / H. @. Crace, B. H. JIucenxwnii. - U3xa. 5-¢,
ctep. - Canxt-IlerepOypr : Jlanp, 2017. - 108 c. : ni.
- (Yuebnuku 17151 By30B. CrierinaibHast JInTeparypa). -
ISBN 978-5-8114-2282-1.

yuebGHoe nocodue

9BC "Jlansp"

biimaoB JI. H.COopHUK 3a1a4 ¥ yIpa)KHEHUH 110
001Iel XUMUH [ DJIEKTPOHHBINA pecypc] : yueo.
nocoowue / JI. H. baunos, U. JI. Ilepduosa, T. B.
CoxkouoBa. - Cankt-IletepOypr : Jlanb, 2016. - 188 c.
: WL - (YueOHukH 1 By30B. CrienrasibHast
muTepatypa). - ISBN 978-5-8114-2039-1.

yaeOHoe rocodune

ObC "Jlanp"

11.2. lonoiHUTEIbHAS JINTEPATYPA H YUeOHbIe MaTepHAaJIbI (ay/1H0-, BUIEONOCOOHSI H JIP.)

dhonn HaydHo# 6ubamoreku TI'Y:

bubnuorpadudueckoe onucanue

Tun (yueOHuk, yueOHoe
nocobue, yue6HO-
METOJUecKoe mocodue,
NPaKTUKYM, ayJHo0-,
BHJICOTIOCOOUS U Ip.)

KoanuectBo B
ouoImoTeke

Jlyxpsnosa T. E. IlocnenoBarenbHbie
MpeBpaALICHUSI XUMUYECKUX
COCIMHEHU. ATOMHO-MOJIEKYJIsIpHast
Teopus : 1a0. MPAKTUKYM MO 001Iel 1
HeopraH. xumuu / T. E. JlykbsiHOBa, B.
M. Kazannesa ; TT'Y ; UH-T Xumuu u
WH)XEHEpHOH sKostorud ; kad. "Xumus'".
-TTY. - Tompsartu : TT'Y, 2011. - 37 c. -
bubnuorp.: c. 34. - [Ipun.: c. 35-36. -
15-61.

JIa0. mpakTUKyM

92

COI''TACOBAHO

JIMpeKkTop HayqHOH OHOIMOTEeKH

«

A.M. AcaeBa

(noonucy)

20

» T.

MII

(H.0. Pamunus)
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11.3. llepeyens pecypcoB MH(POPMALMOHHO-TeIeKOMMYHUKANMOHHOI ceTn "UHTepHeT"

Web of Science [DnexkTpoHHBIi pecypc] : MylIbTUAMCIMIUIMHAPHAS pedepaTuBHAs 0a3a TaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pexum moctyma : apps.webofknowledge.com. —
3ari. ¢ skpana. — f3. pyc., anri.

Scopus [DnekTponHsIi pecype] : pedepatuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004— . —
Pexxum noctyma : scopus.com. — 3ari. ¢ skpaHa. — 3. pyc., aHTJI.

Elibrary [DnexTpoHHBIH pecypc] : HaydHas dneKTpoHHas Oubmunoreka. — Mocksa : HOb, 2000 . —

Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHTIL

Springer Link [DnekTpoHHbIi pecypc] : [0a3a manHbIx]. — Switzerland: SpringerNature, 1842— .
Pexxum noctyma : link.springer.com. — 3aru. ¢ skpaHa. — 3. aHrUI.

Science Direct [DnexkTpoHHBIN pecypc] : KOJUIEKIUs dJIEKTPOHHBIX KHUT u3aarenscTBa Elsevier.

Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. — 3arit. ¢ skpaHa. — SI3.

aHTJI.

11.4. TlepeyeHb NPOrpaMMHOI0 o0ecreYeHust

Haumenosanune 110 KonnuectBo PexBU3HTHI TOTOBOpA
TUTIEH3U I (mata, HOMEp, CPOK
JIEHCTBHUS)
Horosop Ne 690 ot
Windows 1398 19.05.2015r., cpok

JIEHCTBUSI - OECCPOYHO

Ne 690 ot 19.05.2015r.,
CPOK JICUCTBUS -
6eccpouno; JloroBop Ne
727 ot 20.07.2016r.,
CPOK JICUCTBUS -
OeccpoyHO

Office Standart 1398
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11.5. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI VI OCYIIeCTBJIECHUS
00pa3oBaTeILHOIO NMpolecca Mo JMCUUILINHE (MO1YJIIO)

HaumeHoBaHue
000pyA10BaHHBIX -
y4eOHbIX KaOMHETOB, . ~ o
. DakTHYECKHI = e =
JadoparTopmuii, . &
ajapec yueOHbIX v E K
Ne MAaCTepPCKUX M Jp. IlepeyeHb 0OCHOBHOTO = g 2
Ka0MHETOB, s - =
n/n 00bEeKTOB 1Al o0opynoBaHus . = =
Jadoparopuii, S = o
npoBeaeHus = =] ;f
MAacTepCKHUX M Jp. = <z S
NPAKTHYECKUX U g
1a00paTOPHBIX =
3aHATHH
Jlabopatopus "O6mieit | Ctomn 1abopaTopHBIA, 445020 Camapckas | 85,6 | 24
xumun" (A-310) CTON 00:1. . TonpsTTH,
MPEIoIaBaTEIbCKUH, yi. benopycckasi,
CTOJI NpUOOPHBIH, 14b
BBITSKHOM nikad,

mkad Ui peakTUBOB ,
mkad 7S MOCy/IbI ,
mapra  ydeHW4ecKas,
MOIKa , JIOCKa
ayIUTOpHAs
(menoBast) :
AIIEKTPOTUIMTKA
,CTIUPTOBKH,
TEPMOMETDHI,
XUMUYECKas MoCcy/a.

VYyebnas aymutopus | Cton  yuenmueckuil | 445020 Camapckas | 60,9 | 57
TUIA MPOBEICHUS | TPEXMECTHBIN 00:1. 1. TonpsaTTy,
3aHSATUH  JIEKIMOHHOTO | (MOHOOJIOK), cron | yi. benopycckas,
TUIIA. VYyeOHasi | mpernogaBaTeIbCKUM, 14b
ayIuTOpUs IS | CTYJ

MPOBEACHUS  3aHATHH | MPENoIaBaTEIbCKUI
CEMUHApPCKOI0 TUIA. | I0CKa ayJIuTOpHast
VYyebnas aynatopus | (MenoBas) .

JUTSt KypCOBOT'O
MIPOEKTUPOBAHUS
(BBIMOTHEHUS KYPCOBBIX
pabor). VYuebnas
ayIUTOpUs JUIst
MPOBEAECHUS I'PYIIOBBIX
u VHJIMBUIyaJIbHBIX
KOHCYJIbTALIUH.
YueOHas ayIUuTOpUs
JUTSt NPOBEACHUS
3aHATHI TEKYLIETO
KOHTPOJISt u
IIPOMEKYTOUHOU
arrectanuu. (A-307)

VYuebHas aymutopus | Ctonsl  yyenmueckue | 445020 Camapckas | 99,1 | 104
ISt MPOBEICHUS | ABYXMECTHbBIE u | o061 r. Tonpsrry,
3aHATUI  JIGKIIMOHHOTO | TPEXMECTHBIE yi. benopycckas,
TUIIA. Yuebnas | (MOHOOJIOKH) ,CTOJI 14




n/n

HaumeHoBaHue
000py10BaAHHBIX
yueOHbIX Ka0OMHETOB,
JaboparTopuii,
MAaCTepPCKUX u Ap.
00beKTOB 1Al
npoBeeHust
NPAKTHYECKUX U
J1adopaTOpHBIX
3aHATHH

IlepeyeHb OCHOBHOTO
odopynoBanus

DakTuYecKnil
agpec y4eOHBIX
Ka0MHETOB,
Jadoparopuii,
MAaCTepPCKHUX U Ap.

Inomans, m>

KoauuecTrBo
MOCATOYHBIX MECT

ayIuTOpus
MPOBEICHUS  3aHITHI
CEMHUHApPCKOTo THIIA.
VYueOHas ayIuTOpus
TUIs KypCOBOI'O
MIPOEKTUPOBAHUS
(BBIMOJHEHUS KYPCOBBIX
pabor). VYyeOnas
ayIuTOpus TUTSt
MIPOBEJIEHUS TPYIIOBBIX
" WHIUBUTYATbHBIX
KOHCYJIBTALNH.
VYueOHas ayuTOpus
TUIs MIPOBEICHUS
3aHATHI TEKYILETO
KOHTPOJIS u
MPOMEKYTOUHO N
arrectanuu. (I'-440)

JUIA

MIPEIoIaBaTENbCKUH,
CTYl
MPEIoIaBaTEIbCKUH,
JIOCKa ayIMTOpPHAS
(menoBas)

VYyebnass  ayautopwus
JUTSt MIPOBEJCHHUS
3aHATUN  JIEKIIMOHHOTO
THUIA. VYuebnas
ayIuTOpUs UL
MPOBEACHUS  3aHATHU
CEMHUHApPCKOI0 TUIIA.
YueOHas ayIUTOpUs
JUTSt KypCOBOT'O
MIPOEKTUPOBAHUS
(BBIMOHEHUS KYPCOBBIX
pabor). VYuebnas
ayIUTOpUs JUIst
MIPOBEAECHUS I'PYIIIOBBIX
u VH]JIMBUIyaJIbHBIX
KOHCYJIbTALIUH.
YueOHas ayIUuTOpUs
JUTSt NPOBEACHUS
3aHATHI TEKYLIETO
KOHTPOJISt u
IIPOMEKYTOUHOU
arrectanuu. (A-304)

Cron  y4eHUYECKHi
JIBYXMECTHBII
(MOHOODIOK) , cTON
MPeroJaBaTeNIbCKUiA
CTYIN
MPeroJaBaTeNIbCKUiA
JocKa ayIuTOpHAast
(menoBas).

445020 Camapckas
00:. 1. TonpsaTTH,

yi1. benopycckas,
14b

65,8

40

VYuebOHas ayTUTOpUs
IS MIPOBEICHUS
3aHATUH  JIEKI[HOHHOTO
THIIA. Vuebnas

Cron  ydyeHHuecKuil
TPEXMECTHBIN
MOHOOJIOK, CTOJ
MPEToIaBaTeNIbCKHM,

445020 Camapckast
00:1. 1. TonpsaTTH,
yi1. benopycckas,

14 b

214,3

187
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HaumenoBanue

000pya10BaHHBIX -
y4eOHBbIX KaOMHETOB, . o 3
JaboparTopuii, PaTHeCKui ol 2 =
agpec y4eOHBIX 4 =
Ne MaCTEePCKHUX U Jp. IlepeyeHb OCHOBHOIO = S 2
n/n 00bEKTOB /ISl 00opya0BaHHA KaﬁHHeTOBl =f 2 =
Jadoparopuii, S = o
npoBeeHust = s =
MACTEePCKHUX H JP. = <z S
NPAKTUYECKHX U e
1a00paTOPHBIX =
3aHATHH
ayIUTOpUS JUISL | CTYl
MIPOBEACHUSA  3aHATHM | IPENoIaBaTEIbCKUM,
CEMHUHApPCKOTo tuna. | kadenpa, JI0CKa
VYyebnas aAyIUTOPUS | MEJIOBas DKpaH
TUIs KypCOBOT'O | HaBECHOM, POEKTOP.,
MPOEKTUPOBAHUS po1iieccop. Mpiiis
(BBITIOJIHEHUS KyPCOBBIX | KOMIIL., ITYJIBT.
pabor). VYyeOnas
ayIUTOPUS TUTSt
MPOBECHUS TPYIIOBBIX
" WHIUBUTYATbHBIX
KOHCYJIbTAINH.
VYueOHas ayuTOpus
TUIs MIPOBEIICHUS
3aHATHI TEKYILETO
KOHTPOJIS u
MPOMEKYTOUHO N
arrectanuu. (A-125)
VYyebnas aynuropus | Cton  yuenmueckuid | 445020 Camapckas | 101,3 99
VIS MPOBEICHUS | TPEXMECTHBII 00:. 1. TonpsaTTH,
3aHSATUM  JIEKUIMOHHOTO | (MOHOONOK) , croxn | yia. benopycckas,
THIIA. VY4yeOHasi | mpernogaBaTeIbCKUM, 14
ayIuTOpus JUISL | CTYI
MPOBEJICHUSI  3aHATHH | MpenoiaBaTeIbCKui,
CEMHUHApPCKOT0 TUMA. | JOCKa ayIuTOpHAast
VYyebnas aynutopus | (MenoBas), Kadenpa
TUIS KypCOBOTO | HAaCTOJIbHAs
MPOEKTHUPOBAHUS
(BBIMOHEHUS KYPCOBBIX
pabor). VYuebnas
ayIuTOpus TUIst
MIPOBEICHUS TPYITOBBIX
u WHIBUAYaIbHBIX
KOHCYyNbTaIMil YueOHas
ayTuTOpUs TUTst
MPOBEACHUS  3aHATHI
TEKYIIEro KOHTPOJISI U
MIPOMEKYTOYHOU
arrectanuu. (I'-302)
KomnbrotepHbiit kiacc. | CTOJIBI  y4eHUYECKUE,
ITomemienue § JUIS | CTYJIbsl yYEHUYECKUE, r. TOIBATTH, VL.
CaMOCTOSATEILHON TIK ¢ BBIXOOOM B CETH 84,8 16
benopycckas 14
paboTHI. VYuyeOnas | urepHer
ayuTOpUs JUIst
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n/n

HaumeHoBaHue
000py10BaAHHBIX
yueOHbIX Ka0OMHETOB,
JaboparTopuii,
MAaCTepPCKUX u Ap.
00beKTOB 1Al
npoBeeHust
NPAKTHYECKUX U
J1adopaTOpHBIX
3aHATHH

IlepeyeHb OCHOBHOTO
odopynoBanus

DakTuYecKnil
agpec y4eOHBIX
Ka0MHETOB,
Jadoparopuii,
MAaCTepPCKHUX U Ap.

Inomans, m>

KoauuecTrBo
MOCATOYHBIX MECT

MPOBEICHUS  3aHITHUI
CEMHUHApPCKOI0 THIIA.
VYueOHas ayIuTOpus
TUIs KypCOBOI'O
MIPOEKTUPOBAHUS
(BBIMOJHEHUS KYPCOBBIX
pabor). VYyeOnas
ayIuTOpus TUIst
MIPOBEJIEHUS TPYIITOBBIX
u VHIBHUTyTbHBIX
KOHCYJIbTALNH.
VYueOHas ayIuTOpus
TUIs MIPOBEICHUS
3aHATHI TEKYIIETO
KOHTPOJIS u
MPOMEKYTOUHO N
arrectanuu. (I'-401)
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