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1. HEJIX OCBOEHMUS JTUCHMUITJINHBI

Llenpio 0CBOGHMS TUCIMILIMHBI (U3MYECKAS M KOJUIOMAHAS XHMMUS SBISCTCS: yriybienue
3HaHUH B 00J1acTH crieUu(puIecKuX CBOHCTB GHOIOIMYECKUX CHCTEM, KOTOpbIE BXOJST, KAk
COCTaBHAs HaCTh BO MHOTHE 9KOJIOTHYECKH MPOLECCH] M IMPOKO UCIIONB3YIOTCS IPH MOy YeHHH

PasIHYHBIX  OMOJNOTHYECKHX ~MATepHaloB, OCHOBHBIE CBOHCTBA KOTOPBIX 3aBHCAT OT
JMCHEPCHOCTH, [PUPOJIBI [OBEPXHOCTH " CBSI3aHBI c 3aKOHOMEPHOCTSIMU
CTPYKTYpooOpa3oBaHus.

3ajauu: u3ydeHHe SABICHHIH NPHCYIMX GHOJOIHYECKHM CHCTEMAM, HCCIIeI0BAHME (usnko-
XMMHYCCKUX CBOHCTB M 3aKOHOMEPHOCTEHl M HMX HM3MEHeHHil NPM NPOTCKAHMH pEeaKLHil ¢
ydactueM OHOJIOTHYECKUX BEIIECTB.

2. MECTO JJUCHHMIIJIMHBI B CTPYKTYPE OIIOII BO
Hucunnimna Gpusnyeckast B KOJUIOUIHAS XUMHS H3y4aeTcs B 0083aTebHOI YacT yuebHoro
TaHa.
IIpepekBU3UTE AMCUMIIMHBL HEOPraHMYecKas XHMHs, OPraHHYecKas XUMMS, dusmka,
MaTeMartuka, Gu3ndecKas Xumusi.

3. INTAHUPYEMBIE PE3YJIbTATbI OBYYEHMS 110 JUCHUIIJIMHE
[Inanupyemble pesynbTaThl 0OyYeHHs MO AMCIHUIUINHE, COOTHECEHHBIE C TTAHUPYEMBIMH
pesynbraramu ocsoenus OITOIT

Kox dhopmupyembix [lnanupyemble pe3ynbrarsl 00ydYeHHs 110 HaumenoBanue
KOMIETEH U I JAUCLHUILIHHE, B COOTBETCTBHH C HHANKATOPOM OLIEHOYHOTO
JOCTHKEHHSI KOMIIETEH LM H ) CpeacTBa
WUnauxarop Pesynbrarsl 0O6yuenus
JIOCTHIKEHHUSI 110 AUCIMILIHHE
KOMITETCHIHH

OIIK-6  Cnocoben | OINK-6.1. 3uaer: 3uaem: METO/1b1
UCII0JIb30BaTh B | -OCHOBHBIE KOHLENLHH | 0TOOpa M MOArOTOBKH
npoecCHOHAIBLHON | U METO/IBL, | P00 W XHMHYECKHX
JeSATeIbHOCTH COBpEMEHHbIE o0pasloB K aHanusy
OCHOBHBIE  3aKOHBI | HANPABJIEHUS st OLICHKH
(hu3uku, XHUMHH, | MATEMATUKH, (PH3UKH, | IKOJIOTHYECKOTIO
HayK O 3eme M | XHMHHU H HayK 0 3emiie, | COCTOSHUS 00BEKTOR:
OHOIOrHH, aKTyalbHble npodnemsl | YVveem: IIPOBOAHTE
NPUMEHATH  METOIbI | OMOIOrHYECKNX HayK U | 1abopaTopHbIe Tectsl, Bonpocs!
MaTeMaTH4YeCKOro NEePCIEeKTHBBI HCCIIeTIOBAHMS,
aHaiuza U | MEKIUCUMIIIMHAPHBIX | aHATH3bI OTOOPAHHBIX
MOJIEJIMPOBAHHS, HCCIIEI0BAHU; npod 1 00pasios
TEOPETHYECKUX u | OIIK-6.2. Vmeer: Bnadeem:  6azoBbiMu
9KCMIEPUMEHTAIILHEIX | - UCII0JIb30BaTh | HABBIKAMH
HCCIIeJOBaHUiA, HaBbIKK J1a00OpaTOPHOi | HCIOIL30BaAHUS
npuodperarh HOBBIC | pabOTEI W METO/bI | COBPEMEHHOI
MaTeMaTu4yecKkue U | XUMHH, (u3uKH, | anmaparypel npH
€CTECTBEHHOHAYYHBIC | MATEMaTHYECKOI'O [POBEACHHHM HAyYHBIX
3HaHMs, HCHOJB3YS | MOACTHPOBAHUS U | MCClIeJOBAHMIA,
COBpEMEHHbIE MaTeMaTHYeCKOM METOAAMH
oOpa3oBaTte/lbHble U | CTATHCTHKHU B | CTATHCTHYECKOI
MHDOPMALHOHHBIE npoeccHOHaIBHOM OLICHKH 7
TEXHOJIOTHUH. JIEATEIHHOCTH; [POTHO3HPOBAHHS




OI1K-6.3. Bnaneer:

- METOaMH
CTaTUCTHYECKOTO
OLEHUBaHUS "
IIPOBEPKH THITOTE3,
[IPOrHO3HPOBAHUS
[EPCIIEKTHB "
COLIHAITBHBIX
110CJIeICTBHIH CBOEi
Npo(ecCHoHaNBHOMI
NeATeILHOCTH.

MEePCIEeKTUB

HU3yYaeMBbIX SIBIICHHIA,

4. OBBEM U CTPYKTYPA JIUCLIUITJIUHbBI
TpynoemkocTs tucHMIITHEBL cOCTABSET 2 3aUETHBIX eMHHMIL, 729aCOB
Temarnuecknii nian
®opma o0y4eHus - ouHas

Ne HaumeHoBaHue Tem KontakTHas pabora Dopmbl
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I. | OcHoBHble ToOHsTHS | 4 | 1-5 4 2 8
H 3aKOHbI
XUMHYECKO#
TEPMOIUHAMHKH
2. | Tepmoaunamuka 4] 6-9 | 4 4 10 PejiTiur
XHUMHUYECKOTO "0*;[)10-%
o
paBHOBECHS.
3. | Kuneruka 41 10- | 4 4 10 Peiftunr
XHMHYECKHX 13 KOH};Q}OHB
QL
peakLui
4. | Ilpeamer, 3amaum u | 4 | 14- 6 8 8 Peiitnur
METO/1bI 18 KOHTPOITb
o Ne3
KOJJIOHJHOH XUMHH.
Bceero 3a 4 cemectp 18 18 36 3ayer ¢ OUeHKOI
Hannuue B nucunnnune KIT/KP
Hroro no aucuunnuue 18 18 36 3ayer ¢ oueHKoi

Conepman He JIEKIHOHHBIX 3aHSAATHH 110 AHCHHIIJIHHE

Pasznen 1. OCHOBHBIE NTOHATUSA U 3aKOHBI XUMUYECKOL TEPMOJMHAMHUKHU
Tema 1. Ilpeamer u MeTO/bI TEPMOIMHAMHKH.
Conepxarue Tembl. OCHOBHbIE MOHATHS U ompejeneHusi. COCTOSHUS CHCTEMBI.
DyHKUMU COCTOSHUS. BHyTpeHHsst sneprus cuctemsl. Pabora. Temora.
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Tema 2. IlepBoe Ha4am0 TEPMOAUHAMUKH.

Coneprxanne Templ. MaTeMaTH4ecKoe BBIpaKeHHE MEPBOTO HAYAMa. DHTAJIbIIMS.
3axon I'ecca. TepMoxumuueckie ypaBHeHUs. 3aBUCHMOCTE TEIIOThI npoliecca ot
Temreparypsl, ypasHeHue Kupxrodga.

Tema 3. Bropoe Havyano TepMoiHHAMHKH.

Conepxanue TEMBI. OOGpartumsie 5| HeoOpaTuMble IIPOLIECCHI B
TEPMOJMHAMUYECKOM CMbIC/IE. OHTPOMHMS — (YHKLUUS COCTOSHHUS CHCTEMBI.
TepmonuHamuyeckue moTeHUMansl. DHeprust [enbmronsia u smeprus [u66ca,
CBSA3b MEXK/ly HUMH. X UMHUUYECKHH [TOTEHLHAJL.

Paznen 2. TepmoarHaMika XMMHYECKOTO PABHOBECHS
Tema 1. YpaBHenne H30TepMbl XUMUYECKOH peaKIInH.
Conepxanue temsl. TepMmoauHamuyeckoe 00OCHOBaHHE 3aKOHA JEUCTBYIOLIUX
Macc [ijIsi TOMOT€HHOI0 M IeTepOreHHOro XMMHUYecKoro pasHosecusi. KoHcranTa
XUMHYECKOTO PaBHOBECHS U CIIOCOObI €€ BbIpaskeHUsl.

Tewma 2. VpaBHeHue u300apbl 1 H30XOPbI XUMHYECKOH PeaKIiH.

Conepxanue Tembl. CreJCTBHS, BBITEKAIOUIME M3 MOMyYEHHBIX YpaBHEHHUH.
Koncranta Xxumudeckoro paBHoBecust u  npunuun Jle-Illatense. Pacuer
KOHCTaHTBI XMMHUYECKOTO0 PaBHOBECHS C IOMOLLBIO TAOIHIl TEPMOIUHAMUYECKHX
BEJIMYUH.

Paznen 3. KuneTHka XMMHUYECKHUX PEaKIIMi.

Tema 1. IlpesmMer U METObI XMMHUYECKOI KUHETUKH.

Conepkanne TeMbl. CKOPOCTb XUMHYECKUX PeaKLUil U MeTobl ed U3MEpEeHUs.
3aBHCHMOCTH CKOPOCTH PEaKIHH OT pasindHbIX (hAKTOPOB. 3aKOH JNEHCTBYIOMIUX
Macc 11 CKOPOCTH peakuu. MoleKyIspHOCTb U MOPSI0K pEaKiinH.

Tema 2. YpaBHeHust KHHETUKHM HEOOPATUMBIX PEAKIIHIA.

Cozepxanue Tembl. Peakuum HyJ1eBOro, epBOro W BTOPOTO IOPSIIKA. [lepuon
nojynpespalieHusi. MeTonbl onpesenieHuss MOpsAKa peakluH. 3aBHCHMOCTh
CKOpPOCTH pEaKUMU OT TeMHeparypbl. OHeprus axktuBauu. CBsA3b MeEKIy
CKOPOCTBIO peaKMK U SHeprueit aktusauuu. OnpejesieHue SHepruy aKTHBALHH.

Paznen 4. [Ipeamer, 3a1aun U METOIBI KOJIJIOUIHOW XUMHH.

Tema 1. [lucniepcHbie cUCTEMBI.

Conepxanue Tembl. CTpyKTypa JHCHEpCHBIX —cucTeM. JlucrepcHas ¢baza,
JMCNICPCHOHHAs  cpera.  KonmyecTBeHHBIe  XapakTEePUCTHKH — JMCIIEPCHOCTH.
Krnaccuduxaums nucrnepcHbIX CHCTEM: O arperaTHOMY COCTOSHHIO JUCTIEPCHOMN
(asel WM JMCIEPCHOHHOM  CpeAbl, MO KOHIEHTPALHH, II0 XapakTepy
B3aHMOZCHCTBUS JMCIIEpPCHOH a3kl ¢ JUCrepcHOHHOI cpenoif. [loHsTHe o



NTHOQHUIBHBIX M JNTHOGOOHBIX JMCIEPCHBIX CHCTEMAX. Onpenensitonias  posib
MOBEPXHOCTHBIX SABJICHUH B KOJUIOMIHON XUMHH.

Tema 2.Ancop6unst HOBEPXHOCTHO-aKTHBHBIX BEILECTR (ITAB).

Conepxanve templ. Tepmonunamuka aacopGumu. BriBon ypaBHeHust ['ub06ca.
TToBEpXHOCTHO-aKTUBHbIE W I[OBEPXHOCTHO-HHAKTHBHBIC BElECTBA. Msorepma
TOBEPXHOCTHOIO HaTsKeHHs. YpaBHenue Jlenrmiopa s MOHOMOJIEKYISIPHOM
azcopOLHy.

Conepxanue 1a60paTOpHBIX 3aHATHIT 10 AUCLUILIHHE

Pasnen 1. OcHOBHbIE OHATHS U 3aKOHBI XUMUYECKO TePMOJIUHAMUKH

Tema 1. [lepBoe Havano TepmMoAMHAMUKH

Conepxanue 1abOpaTOPHBIX 3aHSTHIL. Onpenenenne TeruioTsl pacTBOPEHHS..
[Ipouecchl pacTBOpeHHsT CONMPOBOKIAIOTCS TEMIOBBIMH >pdexramu. Temora
PaCTBOPEHHS KPHUCTAUIMYECKOH COJIM B BOJE CKJIAABIBAETCS M3 TEILIOTHI
PaspyIICHUS  KPUCTAIMYECKOH PpEIUIeTKH, NPHONIWKEHHO pAaBHOH TeruioTe
TUIABJICHUA  COMM, M TEIUIOTBI I'HApaTalid OOpa3yIOIIMXCS IPH PacTBOPEHHH
HOHOB. IlepBoe craraemoe sIBISIETCS MOJIOKUTEIBHBIM, BTOPO€ — OTPULIATENILHBIM.
Tennora pactBopenust npeacrtaBnser coboil mx anreOpanvyeckyl0 CymMMmy, 3HaK
KOTOPOH 3aBHCHUT OT OTHOLIEHHs BeIHYHMHBI CllaraeMbix. TemioTa, oTHeceHHas K |
FPaMM  MOJIIO  pacTBOPAEMOrO BeIIECTBA, HA3bIBAETCS MOJSAPHONH TEILIOTOM
pacTBopenus. B aHHOl paboTe onpenesisiior MHTErpanbHyo MOJIIPHYIO TEILIOTY
pacTBOpPEHHS COJIU B BOJIE.

Pasnien 2. TepmoaunamMuka XUMHYECKOro paBHOBECHS]
Tema 1. YpaBHeHHe H30TepMbl XUMHYECKOH peaKkiuu
Conepixanue 1abopaToOpHBIX 3aHATHIA.

Paznen 3. Kuneruka xumudeckux peaxiymii
Tema 1. IlpenmeT u MeTOIBI XMMHUYECKON KHHETHKH.
Coneprxanue 1a00paTOpHBIX 3aHSATHIA.

Paznen 4. Ilpenver, 3a/1auu U METOBI KOJIOMIHON XHMMUHK.

Tema 2. AncopOriust MOBEpXHOCTHO-AKTHBHBIX BELECTB (TTAB).

Conepxanue J1abopaTopHBIX 3aHSATHU. Hccnenosats 3aBUCUMOCTbD
TOBEPXHOCTHOrO  HATSDKEHHMS HA TIpaHHLE BOJHBIA pPacTBOP — BO3AYX OT
KOHLICHTPALMK  TIOBEPXHOCTHO-aKTMBHOIO  BellecTBAa. IloCTpouTh  M30TEpPMBI
IOBEPXHOCTHOIO HATsKEHUsl. M3y4yuTh ancopOLHUIO MOBEPXHOCTHO-AaKTHBHOIO
BEILECTBA W3 BOIHOIO pacTBOpa Ha TBepAoM aiacopbente. ITocTpouts u30TEpMY
aacopOLuu.



5. OHEHOYHBIE CPEACTBA IS TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTM,
IMPOMEXYTOYHOU ATTECTALIMU ITO UTOI'AM OCBOEHMSI
JAUCHUTIIMHBI U YYEBHO - METOJUYECKOE OBECIIEYEHUE
CAMOCTOSITEJILHOU PABOTBI CTYJIEHTOB

Tekymuit KOHTpOJIBb yCIIEBaEMOCTH:
Peiitunr-kontposns 1
Bompoc 1. Jlnst Kakux rmpoueccos crnpaBeainBo COOTHOMeH e dS = dq/T?
OtBeThI:
1. Jns mro6meix; 2. Jlns mo0Obix M30TePMHUUECKUX; 3. s M00bIX 00paTUMBIX;

4. Jlns o6patumeix H3oTepMuueckux; 5. Hu aig kakux us NPUBEAEHHBIX.

Bonpoc 2. 3aBucuT 11 u3MeHeHHMe SHTPONUM JAHHON CHCTEMBI OT dbopMbl TIyTH
nepexoja e€ U3 0JJHOro COCTOSIHUS B Apyroe?
Orser:
1. 3aBucur; 2. 3aBucur, eciu nepexon uaet Heodpatumo; 3. He 3aBucur, eciu
MEepeXo/1 UIeT He 00paTuMo; 4. 3aBUCHT, €CIIH TTePeXo] HIeT oOpatumo;

5. He 3aBucur.

Bonpoc 3. Kak u3MeHMTCS OSHTPONHS NpM H30TEPMHUYECKOM peBpalleHHH
aMOp(HOrO BEILECTBA B KPUCTAINYECKYIO €ro Moaubukamuo?
OrBer:

1. He wusmenutcs; 2. VYwmensmmres; 3. Yeenuuutcs; 4. MoxeT u

YBEJIIMYHUBATBCSA U YMEHBIIATHCH.

Bomnpoc 4. VkakuTte npaBuibHyI0 pa3sMepHOCTb SHTPOITHH?
Otser: 1. [hkoyns; 2. JLkoyas\ rpanyc; 3. Jbxoyne\ monb; 4. JI*AtMm; 5. Bee

YKa3aHHbI€ Pa3MEPHOCTHU HE BEPHEI.

Bonpoc 5. Kak u3meHsietcst SHTponus NpH MiaBieHHH TBEP/IOr0 Tejla WK MpH

MCIIApEHUH KUIKOCTH?



Otser: 1. VBenuuusaercs; 2. Ymenbruaercs; 3. He usmensiercs; 4. Moxker u

YBEIIMYUBATHCS U YMEHbIIATHCS.

Bonpoc 6. Vkaxure TouHyro popMyIHpOBKY BTOPOro 3aKOHa TepMOIHHAMHKH.

Orser: 1. Temnora He MOXET NEPEXOAUTH OT MeHee HArpeToro Tela K Gojee
HarpeTomy. 2. Termmora He MOXeT CaMOIPOHM3BOJBHO MEPEXOAUTh OT MeHee
HarpeToro tena K 6osee Harperomy Teiy. 3. Temnora He MOXKET IEPEXOAMTH OT
Oomee Harperoro Tena K MeHee HarpeToMmy. 4. TemmoTa He MOXKeT
CaMOIpOHU3BOJILHO MEPEXOAUTH OT OOJlee HArPETOro Tela K MeHee HarpeToMy. 5.

Tennora Beera nepexoaut ot GoJiee HArpPeTOro Teaa K MeHee HarpeTomy.

Bomnpoc 7. MssectHo cootHowenne dS > 8q/T. Koraa ciemyer OpaTh 3HaK > u
Korja 3Hak =?

Orser: 1. > nns neoGpatmmoro mpouecca M = s oBparumoro; 2. > s
HEU30TEPMHUYECKOrO mporecca M = Ui H30TEPMHYECKOro; 3. > Juis
M30TEPMUYECKOro rmpouecca W = [ HeU30TepMuyeckoro; 4. > g
HEU30JMPOBAHHOM CHCTEMBI W = JUI H30JMPOBAaHHON; 5. > 118 06GPaTHMOro

nporiecca u = /11 HeoOpaTUMOro.

Borpoc 8. Jlnst kakux cuCTeM H3MEHEHHe SHTPOINUM TO3BOJISET YCTAHOBHTH
HarpaBJIeHHE CaMOIIPOU3BOJILHBIX IPOLECCOB?
Orser: 1. Jlns mobeix u3orepmuueckux; 2. Jlis paBHOBecHBIX; 3. Jlius

U30JIMPOBaHHBIX; 4. J1s1 100BIX He paBHOBECHBIX; 5. BoobIe st modbIX.

Bonpoc 9. B kakyro cTOpoHy moimeT peakius, eciii B PaBHOBECHYIO CUCTEMY
100aBUTh OJIHO U3 UCXOIHBIX BEIIECTR?

Otser: 1. Bceerma Bmpaso; 2. Bcerma Bieso; 3. BnpaBso, ecniu nobasnenHo
razooOpa3Hoe BerecTBo; 4. BieBo, eciu nob6asiieHo razoo0pasHoe BeNecTBO; 5.

BI'lpaBO, €CJIH JIOGEIBJIGHO TBEPAOEC HUJIH KHUAKOE BEIIIECTBO.

Bomnpoc 10. Ot yero 3aBHCHT KOHCTaHTa paBHOBECHS PEaKIIHN?



Orsert: 1. OT napunagbHbIX JaBJI€HUH HCXOJHBIX BEIIECTB U IIPOJYKTOB peaKiivu;
2. Or obmero nasnenus u temnepatypsi; 3. Tonsko ot Temneparypsr; 4. Tonbko
oT obuiero pasienus; 5. OT TeMnepaTypbl ¥ NapLUATbHBIX JABIEHHI Y4aCTHUKOB

peakiuu.

Bonpoc 11. Kak wu3MeHsleTCsi KOHCTaHTa pPaBHOBECHS PEaKIMH C pPOCTOM
TEeMIIepaTypkl, €ClIu [ JaHHOMU peakiuu AH > 0?

Orser: 1. Bospacraer; 2. YosiBaer; 3. He usmensiercs; 4. Mensiercs [MPOU3BOJILHO.

PeiTuHr-KkOHTpOIIE 2
Bompoc 1. B HekoTopoii peakimu npy u3MeHeHUH HAuYaIbHOM KOHIEHTpaLuH oT 1
10 3 MOJIB/JIUTP MEePHOJ TOyTPEBpaleHns yMeHbIIaeTes ¢ 3 yacos 10 20 MUHYT.

KakoB nops10xk 370l peakiiyu 1 4eMy paBHa KOHCTaHTa CKOPOCTH?

Bonpoc 2. Bpemsi nosynpespaiuenus BelecTsa B peakiuuy MepBoro NopsaKa mpH
323 K cocrasaser 100 mumyT, a npu 353 K — 15 wmunyr. Bouuciure

TeMIIepaTypHbIN KO3 (UITHEHT CKOPOCTH peakMy.

Bompoc 3. Mcnonb3ys npasuno Baut-I'odda BeraucauTe, npu Kaxoii TeMIeparype
peakuusi NpakTHIECKH 3aKOHUUTCS 4vepe3 15 munHyt, ecnu npu 293 K Ha 510

Tpedyercs 2 yaca. TemnepatypHblit ko3 GuuHeHT s 3Tol peakuuu = 3.

Bompoc 4. Kak 3aBUCHT OT HCXOIHON KOHLEHTPAlMH PEarupykollero BelecTBa

ePHO/L MOJIYIPEBPAILIEHMs /Il peaKLUK TepPBOro nopsjka’?

Bompoc 5. Kak 3aBUCHT OT HCXOIHON KOHLEHTpALMH PearupykoLiero BelecTBa

TMIepUOJI IOy TIPEBPALEH s /U1l peaKLMU BTOPOTO MOpsiiKa?

Bonpoc 6. Omnpenenute 5HEPrur0 aKkTHBALMKM pPEAaKIHH, JUIs KOTOpOH Mpu

MOBBILIEHUH TeMnepatypbl oT 295 10 305 K ckopocTs peakiun yaBauBaercs.



Bonpoc 7. ComocraBbTe KOHCTaHTBI CKOPOCTEH JBYX peaKLiHii BTOPOIO TOpsiaKa,
€CIIM HMCXOJIHbIe KOHLEHTPAlMH OOOMX pearupyrolMX BELECTB OJHHAKOBBI.
3HaYeHUs MCXOIHBIX KOHLEHTPALHil W IEPUOIbl MOTYNPEBpALICHHH IS 3THX
peakuuii: mnepsasi peakuust — 1,5 monw/n1, u 200 MunyT; BTOpas peakums — 2,0

MOJb/1 1 300 MUHYT.

Bompoc 8. Dueprus aktuBauuu peakuuu 1 Golblie SHEPrUM aKTUBALMH PeaKIIHH
2. Ilpu Temmieparype T) KOHCTaHTbI CKOPOCTH 3THX peakimii paBHbl. Kakoso
COOTHOLIEHHE MEKY KOHCTAHTAMHU CKOpOCcTel 9THX peakuuii pu T, > T,?

A
Bompoc 9. Ckopocts peakiuu BTOporo Nopsi/ika paBHa 4,5-10 © mons/n'c mpu
KOHLEHTpauuu oaHoro pearenta 1,5-10° wmons/n u apyroro 2,5 wmosb/n.
Paccuuraiite KOHCTaHTY CKOPOCTH B CM°/MOJTb-C.

Bompoc 10. Peakumsi TepMHYecKoro pasioXeHHs OJTaHa SBISETCS peaKIdeii
nepBoro nopsyka. [pu 823 K koncTanTa cKOpocTH 3To# peakuuy paBHa 2,5-10° ¢
"ampn 903 K — 141,5:10° ¢ . Paccuuraiire ePHOJI TIOJIyIIPEBpALLEHHS IS 3TOM
peakuuu npu 873 K.

Bomnpoc 11. KoHcTaHTa CKOPOCTH peakiii OMBLIEHHS YKCYCHOITHIOBOIO 3hupa
menousto npu 283 K paBua 2,38 wmun ' mons’ 1. Paccuuraiire BpeMsI
TIOJIOBUHHOIO pa3snoxeHus a¢upa, ecnu 1 mutp 0,5 H pactBopa 3¢upa cMmemath ¢ 1
matpom 0,1 H pactBopa ienouyu. Peakuust ombiieHus 3dupa MoguuHsETCs
KHHETHYECKOMY YPAaBHEHUIO BTOPOTO MOPSIIKA.

Bomnpoc 12. Peakuus A + B = C Broporo nopsizka. Eciu ucxo/Hble KOHLEHTpaIy
paBHbl, TO 3a 500 cexkynn peakuus npoxoaut Ha 20%. 3a Kakoe BpeMsi OHa
npoizer Ha 60%?

PelTuHr-KOHTpOIE 3

BOIIPOC 1. Kaxoe usz nonodcenutl, xapaxmepusyiouwux MoneKyIspHO-
Kuhemuueckue  ceoucmed  OUCNEPCHbIX — CUCMeM,  He  COOMEemcmeyen
IKCNEPUMEHMANLHBIM OAHHBIM?

OTBETHI:

1. CremeHp IUCIEPCHOCTH — 3TO BeJMYMHA, OOpaTHas JIMHeHHOMY pasmepy
4acTHUL AUCTIEPCHOM (ha3bl.

2. Ilo cremeHM JUCIEPCHOCTH BCe CHCTEMBbl KIACCH(HIMPYIOTCS Ha
rpyboaucepCcHble, MUKPOTeTepOreHHbIe, HCTHHHO—KOJLIOU/HbIE, MOJIEKYJISPHbIE
1 MOHOJMCIIEPCHbIE — HCTHHHBIE PACTBOPBI.

3. K Moneky1spHO—KHHETHYECKHM CBONCTBAM [MCIIEPCHBIX CHCTEM OTHOCSTCS
OpoyHOBCKOe ABHKeHHe, T DY3Hsi, 0CMOC ¥ CeAUMEHTALHS.
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4. BpoyHOBCKOE JBMIKEHHE MMEET MOJEKYISPHO — KHUHETHYECKYIO MPHPOAY U
SIBJISIETCS CII€ACTBHEM TEILTIOBOIO IBHIKEHHS MOJIEKYIL.
5. Senenue muddy3un CBOWCTBEHHO BCEM CHCTEMaM OT MOJIEKYJISIPHBIX JI0
rpyboaucnepcHbXx. CKOpocTh Mpolecca 3aBHCHT OT BEITHUMHBI U (GopMbI YacTHIL
AMCTIEPCHOM (paspl; NpolLecC HIAET TeM ObICTpee, 4eM Bbille TeMIeparypa u
KpYITHEE YaCTHIIbI.
6. IlockonbKy paBHOMEpHOE pacmlpelienieHue BelecTBa—(bassl 110 BCeMy o0bemy
pacTBopa HanboJIee BEpOATHO, npouece AU(y3uu UIET ¢ yBelTHIeHHEM SHTPOITUH
H SIBJISIETCSI CAMOIIPOU3BOJILHEIM.
7. Tlom KoHUEHTpamWeW JUCIEPCHONW CUCTEMBbI ClIelyeT CYUTaTh YHCJIO
KUHETHYECKUX €JMHHIL — KOJUIOWIHBIX YacTHUIl B €JUHUIIE 00BEMA CUCTEMBI, T.e.
YUCJICHHYIO KOHLIEHTPALMIO YaCTHIL AUCTIEPCHOM (ha3bl.
8. Oco0eHHOCTh OCMOTHYECKOTO [aBJIEHUS KOJUTOMJHBIX  PAacTBOPOB IO
CPaBHEHHUIO C MCTUHHBIMHM PaCTBOPAMH — €0 MaJIoe 3HAYeHUE U HEeIOCTOSHCTRO.
9. Manoe ocMoTHYeckoe JaBieHHe JH0OOH KOMIOMIHON CHCTEMBI OOBICHSETCS
TeM, 4To Onarojapsi GONbLIOH Macce 4acTHL AUCTIEpPCHOM (asbl NP OMHAKOBOIL
BECOBOH KOHIEHTPALMH YHCIIEHHAs! KOHLIEHTPALKS KOJJIOMIHOTO pacTBOpa Beerya
3HAQYHUTENIbHO MEHBIIE, YeM HUCTHHHOTO.

BOIIPOC 2. Ilpoananusupyiime ymeepcoenus, Xxapakmepuzyiouue
bpoyHnoeckoe osudicernue. Kaxkoe uz nux owubouno?
OTBETHBI:
1. XaoTuveckoe JBMKEHHE UAaCTULBI JIUCTIEPCHOH (a3l  OXBATHIBAeT
ONpe/eJeHHbIE  00beM MpPOCTPAHCTBA, BO3PACTAIOLIUI  BO BpeMmeHu. B
FOPU30HTAILHOH  IUIOCKOCTH OH COOTBETCTBYET BO3pacTalollel  [MJIOLIaH,
MPONOPIHOHAIIEHON KBaApaTy CpeHEro CABUra.
2. Jinst cepuyeckoil yacTHIBI pajuyca » 3HAYeHHe KBAJApaTa CPELHEro C/BMra
[pAMO MPONOPLUUOHAIBHO a0CONOTHON TeMrepaType W BpeMeHHM HaOIIoAeHus |
00paTHO MPONOPLHOHAIBLHO CONPOTUBIEHUIO CPEJIbl.
3. BpoyHOBCKOE [BMKEHHE CBOWCTBEHHO JIOOBIM YacTHLAM Kak OpraHu4yecKoro,
TaK U HEOPraHH4eCKOro npoucxokaenus. OHO IpOsBISIETCS TeM HWHTEHCHBHEe,
ueM Ooutblue TemMneparypa 1 MeHblIe BSI3KOCTh CPeJIbl.
4. Korna Ko/toMiHas dYacTHIa IIOJHUMAeTCsl B OpOYHOBCKOM JIBH)KEHHUH,
MOTEHLHAIbHAS SHEPrUs CUCTEMBbl BO3PACTAET, M TEIUIOTA OKPYKAOIEH cpesbl
[IpeBpaIlACTCs. B MEXaHMYECKyI0 padoTy B OTCYTCTBMH HA4yajbHOW PpasHOCTH
TeMIeparyp.
5. BpoyHOBCKOE JIBUKEHHE — peallbHbIi OMBIT, OKA3bIBAIOIINI, HE3ABHCHMO OT
KaKkoi Obl TO HM OBUIO MONEKYJSIDHOW TEOPHH, UTO BEYHBIH ABMIraTelb BTOPOI'O
pozia HOCTOSHHO “A€HCTBYeT”, XOTS U HE MOKET ObITh MPAKTHYECKH HCIIONB30BaH.
BOIIPOC 3. Paccuumaiime omnowenue snavenuii cpedneeo cosuza wacmuy c
paduycamu r;=2-10° m u r,=8107 u npu ux OpOyHOBCKOM O0BUIICEHUU 3 PAGHbIE
Ompe3Ku 8pemeHu.
OTBETDI:
1.6,25:-10°
2.2,5 107
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102
10
10?

3..5,0¢

4.2,0-

5. 4,0
BOIPOC 4. Kaxoe u3 yxazanunwix serenuil ne XapakmepHo O UCMUHHO—

KOMIOUOHBIX cucmem?

OTBETHBI:

1. KoyutoniHele pacTBOpbI CIOCOGHBI paccenBaTh CBET WIH OMnaJiecupoBaTh, 4YTO

YKa3bIBaeT Ha WX HEOJHOPOIHOCTD.

2. KonnoumHo — [HCIEPCHBIE CHCTEMBI CIIOCOGHBI K AWau3y, T.e. OHU MOTYT

OBITh OYMILEHBI OT PA3IUYHBIX IPUMECeH KPHCTALTMYECKUX BEIIECTS.

3. Yactuupl aucrepcHod (asel MOryr obiagath JIEKTPUYECKUM  3apsIOM,

TI03TOMY KOJUIOW/IHBIE PACTBOPBI OOHAPYKUBAIOT SIBIIEHUE 3JIEKTPOITH3A.

4. JTnst KOJUTOMIHBIX CHCTEM XapaKTepHa BechMa Me IeHHAs b dy3ust.

5. Benuuuna OCMOTHYECKOrO fJaBNeHHS UIS  KOJJIOMIHBIX pacTBOPOB

XapaKTepU3yeTCss MaJIbIM 3HaYeHHUEM H HEIOCTOSHCTBOM.

6. KonnounHele cucreMbl oTIMYAIOTCH arperaTMBHONM HEYCTOHYMBOCTBIO U

CIIOCOOHBI KOAryJIMpOBATh MO/l BAUSHHEM BHEIIHUX BO3/IEiiCTBHIL.

BOIIPOC S. Uzyuume nonoowcenus, xapaxmepusyiowjue memoos: nony4eHus

oucnepcrvix cucmem. Karxoe uz nux nedocmamourno o6ocnosano?

OTBETHBI:

I. Komnounnple cucTemsl, 3aHHMaOUMe NPOMEKYTOUHOE MOIOKEHHE MEX 1y
rpyOOIMCIIEPCHBIME ¥ MOJIEKYJISPHBIMM, MOTYT  OBITH MOJIy4YeHbl  JIHOO
OObeIMHEHWEM MONIEKYJI WIH HOHOB B arperatsl, Ju60 B pe3yJibTaTe
JCTIEPrUPOBAHHSE GOJILIINX YACTHIL 10 TPeBYEMBIX Pa3MepOB.

2. JlucnieprupoBanne — 3TO H3MeJbYeHHE TBEPIBIX WM JKUIKHUX Tel B HHEpPTHOMH,
He B3aMMO/ICHCTBYIOLIEH ¢ H3MENbYaeMbIM BEILIECTBOM, CpeJIe.

3. B DpOTHBOMONIOKHOCTH PacTBOPEHHIO JUCTIEPTUPOBAHUE TPOXOIMT, Kak
NPaBUIIO, HE CAMONIPOU3BOJIBHO, & € 3aTPATOH BHEIIHEH paboThl.

4. B oTzenbHBIX CiaydasX TBEPAOe TeNO WIH JKHIKOCTh MOT'YT CaMOIIPOU3BOJILHO
AUCIICPrUPOBATBCS B KHJAKOH cpefe ¢ 00pa3oBaHMEM KOJUIOHIHOW WM
MHKPOIe€TEPOreHHOM JTMO(DUIBHON CUCTEMBI.

5. Ilpumep dusnteckoil KoHneHcalMn — oGpa3oBaHUe TyMaHa: [PU TOHUKEHHH
TeMIIepaTypbl BO3AyXa JJaBJIeHHE BOASHOIO Mapa CTAHOBUTCS Bbllle PAaBHOBECHOIO
¥ B ra3oBo# (hase Bo3HMKaeT HOBas kKujKas asa.

6. Meton XUMHYECKON KOHIEHCALIMH 3aKII0YACTCS B o0pa3oBaHUM HOBO# (a3l B
FOMOTEHHOH CpeJie B pe3yJibTaTe H3MEHEHHUsI COCTaBa CpPe/ibl.

BOIIPOC 6. Haiimu omnowenue ckopocmeii ocedanusn xanenex 800sHo20
MyMana, eciu ux paouxcvl pasHol coomeememeenno. r;=10"m u r,=10"u
OTBETBI:
1.10°
2.10™
3.107
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4.10°
5: 10°
BOMIPOC 7. B kaxom u3 npusedennvix npumepos eeuecmeo oucnepcHoil
asvl — meepooe meno, a seuyecmeo OUCNEPCUOHHOTI CPedbl — HCUOKOCHb?
OTBETBI:
. IBIMBI, IIBIJTH, CMOT
. MBUIbHbIE TI€HBI, IMYJIbCHH
. THIPO30II1, OPraHO30JIH
. YIOJlb, CUITHKAreb
. CIIJIaBbl, CUTAJLJIBI
. HedTh, MOJIOKO
. MUHEpaJlbl: OTaJl, JKEMYYT.

~N O W =

BOIIPOC 8. Kakxoe u3 ypaenenuii ne cnedyem ucnonvzoéams Ons

onpeoeneHus  MONEKYIAPHO-KUHEMUYECKUX  CBOLICME KONNOUOHO-OUCNEPCHBIX
cucmem? O1BETBI:

l. p=eRT
2..dm= —DAgﬁd T
dx
3. Ax? = ﬂﬁ_
3znrN ,
4. AX* = 2Dt
RT
5. D=———
6anrN ,
rne ¢ — MOJiANIbHass KOHLEHTpalusi, P — OCMOTHHYECKOE [OaBJICHHE, D -
Ko3ppuuuenT quddysum.

BOITPOC 9. Haiimu omuoutenue ocmomuueckux oasnenuti As ABYX THAPO3OIIE]
CEPHUCTOrO MbIIIbsiKa OJMHAKOBON KOHIEHTPALMH, HO Pa3HYHON AUCTIEPCHOCTH
¢ pazuycaMyu chepHuecKiX MOHOYACTHIL COOTBETCTBEHHO 1= 3 10™M 1 r,=6-10"m.
OTBETHI:

.3,8:10°

.8-107

. 0,7

: 2,0

11,0

L A S

IIpomeskyToynasi aTTecTauMsi O HTOraM OCBOEHHS AHCHHILIHHDI
(KOHTpOJIbHBIE BOMPOCHI K 3a4€Ty € OLEHKOH)
1. Temnmnosble >3QPeKThl XUMUIECKUX peaKiliii U X pacyer.

2. TepmopuHaMUYeCKHe TIOTEHIMANBI M UX pacyer.
3. Pacuer KOHCTaHTBl paBHOBECHS] XUMHYECKON peaKIInH.

4. PacueT KOHCTaHT CKOPOCTEH XUMUYECKUX peaKiui.
12



Ornpeznenenue nopsiaKa peakiiy pasIdiuHbIME METOJaMH.

OHeprus akTHBalMKM XUMUYECKOH peaKiliu 1 eé pacyer.

Y nenbHast IOBEPXHOCTh U Pa3sMephl YaCTHIL B TUCIIEPCHBIX CHCTEMaX
Knaccudukanus nucnepcHbIX cucteM

PO =N

9. IloBepXHOCTHOE HATKEHHE H METO/IBI €T0 ONPE/IEICHUS.
10.Ancop611MOHHBIE SIBICHUS B JIUCTIEPCHBIX CUCTEMAaX
11.Ypasuenue ancopbuuu ['enpu

12.YpaBuenue ancopbuuu Opeitnumxa

13.YpaBuenue ancopbuuu Jlenrmiopa

14.AncopOuyist Ha MOPUCTHIX acOPOEHTaX

15.MoHATHe 0 MMoPUNBHBIX U NTMOGOBHbLIX AUCNIEPCHBIX CUCTEMaX

KoHTpoabHbIe BONpockl 1151 caMoCTOATEIbHOI paGoThl CTY/1eHTOB
A) no puznyecKkoi XuMHH

l.Hamucate ¥ J1aTh MOACHEHHMs MATEMAaTHYECKOrO BBIPAKEHMsS [EPBOTO 3aKOHA
TEePMOJUHAMUKH
2. Yro Ha3bIBaeTCs TEIUIOBBIM 3(P(EKTOM XUMHYECKOH peakluu H Kak ero
OIpeIeTuTh?
3. Hammmcath ¥ naTh NMOSCHEHHMs YPAaBHEHHMIO 3aBUCHMOCTH TeIlioBoro sddexra
XUMHYECKOM PEaKIMu OT TeMIEepaTyphl [PH MOCTOSHHOM J1aBICHUU
4. Kax paccuutarh TENJIOTY CropaHMs OPraHMYeCKOro COEJMHEHHs, pacrosaras
JIaHHBIMHU 110 TEMJI0TaM 00pa30BaHUs Pa3IMYHbIX BEIeCTB?
5. Hammcare ¢opMyly u fgaTh MOSCHEHHST O COOTHOLIEHHHM DSHTAIBIIUH |
BHYTPEHHEH SHEPruM ISl JaHHON TepPMOIMHAMUYECKOM CHCTEMBI
6. Hamucare maremaruyeckoe BBIpaKEHHE W JaTh MOSCHEHHE O COOTHOILICHHH
MEXly U3MEHEHHEM SHTPOIHHU U TEIIOTON HeoOpaTUMOro Mmpoiecca.
7. B KakoM COOTHOIIGHMHM HAXOJSTCS MOJSPHbIE SHTPONMH TPEX arperaTHbIX
COCTOSIHHU#H OJIHOI'O BEIlleCTBa: rasa, *)HUJIKOCTH, TBepaoro Tena? Yrto Gonblie?
8. Kak 3aBuCMT OT Temmeparypbl H3MeHeHHe >Hepruu | ub6ca XUMHYECKOI
peakuuu? ApryMeHTUPYHTE OTBET.
9. Kak usmensiercsi sHeprust ['enbMroneia mpu M30TepMUUYECKOM CHKATHU ras3a B
UealbHOM COCTOSIHUM?
10. YTo Ha3bIBaeTCS HACBILIEHHBIM MAPOM HKHIAKOCTH?
11. Yro B repmoarHaMuke Ha3blBaeTcs (pa3oi?
12, Kak 3aBUCHUT JaBleHHE HACBIICHHOTO [1apa pacTBOPEHHOIO JIeTy4ero
BELLECTBA OT TeMIlepaTyphl?
13. KakoB TepMoauHaMUYeCKUil CMBICT KO3((UIHEHTA aKTUBHOCTH KOMIIOHEHTA
B pacTBope?
14. Kakue (axkTopbl BIMAIOT Ha KOHCTAHTYy DPAaBHOBECHs, €CJIM pPearupyrollyio
CHCTEMY paccMaTpUBaTh KaK MJealbHY0?
15. Jlns KakuX peaxiui KOHCTaHTa PABHOBECHS] paBHA PABHOBECHOMY JIaBJICHUIO B
CHCTEME IIpHU JIaHHOH Temneparype?



16. Kak 3aBHCHT OT MCXOIHBIX KOHLEHTpALMil pearupyloliix BELIECTB MEpHO
MOJIyNPEBPALIEHuUs Ul peakLiii BTOPOro rnopsiaka?

17. Hanumure W jalite NOsSICHEHME BBIPAKEHHIO [UIsi KOHCTAHTBI CKOPOCTH
peakiuy NepBoro mopsaka.

10.

1

14.

B) no koaouaHoi XUMHH
Crpykrypa aucnepcHbix cucteM. Jlucnepchas asa, aucnepcvoHHas cpena.
KonnuecTBeHHbIE XapaKTePUCTHKH JIUCTIEPCHOCTH
Knaccudukanus  gUCHepCHBIX  CHCTEM: [0  arperaTHOMy  COCTOSHMIO
JMCNIEpCHOM (asbl U JIMCIIEPCHOHHON Cpe/ibl, 10 KOHLEHTPALMH, 110 XapakTepy
B3aMMOJICHCTBUSA AMCNIEPCHOM (Da3bl ¢ AUCTIEPCHOHHOM CPEIOii.
[Tonsatre o MMOMUIBHBIX U THOPOOHBIX AUCTIEPCHBIX cHcTeMax. OcobeHHOCTH
KOJUIOUIHOTO COCTOSIHUS BElLIeCTBa.
Cycnensun u ux cpoiictBa. [lonyuenue. ArperatusHas ycTOHYMBOCTBL U
onpenenstouue e€ daxropsl. CeTMMEHTALMOHHBIN aHanu3 cycrneH3ui. [lacTsrl.
OMyJIbCHH, NeHbl U UX cBolictra. [Tonmyuenue. Tunsl smynscuii. Yeroitunsocts
OMYJIbCHI U TeH ¥ €€ HapyuleHue. PakTopbl yCTOMYUBOCTH 3MYJILCHH U IIEH.
CpolicTBa KOHLIEHTPHPOBAHHBIX U BEICOKOKOHIIEHTPHUPOBAHHBIX 3MYJIbCHIA.
MeToabl osy4eH|s: ¥ OUNCTKH KOJITOMIHBIX PACTBOPOB.
MonekynsipHo-KMHeTHYECKHE M ONTHYECKHUE CBOMCTBA KOJUIOMIHBIX CHUCTEM.
bpoyHoBckoe JBHKeHHE (ypaBHeHue DiHmITelHa), auddysus (ypaBHeHHs
duka), ocMoTHYeCcKOe JaBieHue. Mx B3auMocBs3e.
CemmenTauns. CeaMMEHTALMOHHAS YCTOMYMBOCTH M CeIMMEHTALMOHHOE
paBHoBecue. LlenTpudyra u e€ npumeHenue Aas UCCAeIOBAHUS KOJJIOMAHBIX
CUCTEM.
PaccerBanre M mnornouleHue cBeTa. YJIBTPAMHKDPOCKONHUS W 3IEKTPOHHAS
MUKPOCKOIHS KOJUIOMAHLIX cucTeM. OnpenesieHue (popmbl, pa3MepoB W MaccChl
KOJUIOMIHBIX YaCTHL.
TepmoaunamuKa NMOBepXHOCTHBIX sABIeHHN. TepMOaMHAMUKE 10BEPXHOCTHOIO
cnos. [loBepxnocTthas sneprust [ u66ca U NoBepxXHOCTHOE HATsAKEHHE. MeTo bl
OMpeJie/IeHnsT  MOBEPXHOCTHONO HATSKEHHUS. 3aBUCUMOCTB TOBEPXHOCTHOIO
HaTSIKEHUS OT TeMIepaTyphbl.
CBaA3b NOBEPXHOCTHOM SHepruu ['mMGOca M  MOBEPXHOCTHON IHTAILITUM.
Kpaesoii yron cmauuBanus. TepmMoauHaMUueKHe YCIOBHS CMauWBaHWHs M
pactexanus. ['uapoduIbHOCTE ¥ rUAPOPOOHOCT MOBEPXHOCTH TBEPALIX TEIl.

. AncopOuus TNOBEPXHOCTHO-akTHBHBIX BeinecTs (ITAB). Tepmoamnamuka

aacopbumu. BbiBoa ypaBHenus ['ub0ca. [loBepXHOCTHO-aKTUBHbIE U
MOBEPXHOCTHO-MHAKTUBHBIE BELIECTBA.

.HM3otepma  nosepxHocTHOro  HaTsbKeHMs.  [loBepxHOCTHAss — aKTUBHOCTb.

Ypasnenune Jlenrmiopa a1 MOHOMOJIEKYJISIPHOM aacopOiiuu.

Opuentauns monexyn ITAB B mosepxHocTHOM cioe. OnpejiesieHde MII0MaIm,
3aHuMaemMoi  Mmosekynoil IIAB B HackllleHHOM  agcOpOLUHMOHHOM  CllO€.
Ancopbuus [IAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEPbIX TEIL.
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16.

17

18.

19.

Ilpupona >1eKTpUYECKMX SBICHHH B JHCIEPCHBIX CcHCTeMax. MexaHu3m

BOSHMKHOBCHUSI ODJIEKTPUYECKOr0 3apsiia Ha TrpaHulle pasjena AByX as.
CrpoeHue ABOHHOrO 3MeKTPUYECKOro CIosi.

Muuenna,  ctpoeHde  Muuenasl  ruapodoGHOro  zoms.  3apsax M
JIEKTPOKMHETUYECKUMI  MOTEHLMal  KOJJIOMIHOM  uacTuubl.  SBieHue
nepe3apsiIkKu KOJUTOUAHBIX YaCTHLL.

DJIeKTPOKUHETHYeCKHe sBeHus. Dnekrpodopes. CBsizb 21eKTpoPhopeTHIECcKOil
CKOPOCTH KOJUIOMJIHBIX YaCTHLl C HX HIEKTPOKHHETHYECKUM ITOTEHLHATIOM
(ypaBHEHHE ["'enbmroabua-CMosyXoBCKoro). OnexTpodopeTnyeckas
NOJABMIKHOCTB.  DIIEKTPOOCMOC.  DJIEKTPOOCMOTHYECKHI METOJ  H3MEpPEHHS
SJIEKTPOKMHETUYECKOrO MOTEHIIHUAA.

YCTOHYMBOCTE M KOAryJsLMs KOJUTIOMAHBIX cucteM. CeauMMeHTalMoHHas |
arperaTMBHas ~ YCTOHYMBOCTb  KOJUIOMJHBIX  CuUCTeM.  Arperanuss o
Ce/IMMEHTAllMs YaCTULL AUCIePCHOMN (asbl.

Koaryssiuus v dpaktopsl, e€ BoisbiBatole. MeuieHHas 1 GbICTpas KOaryJisius.
[lopor koarynsuuu, ero onpenenenue. Ilpasuio Ulynasue—I"apau. Koarynsius
30JIed CMECSIMU  2J1eKTpoauTOB. [IpaBuio aIMTHBHOCTH, AHTArOHH3M |
CUHEPIU3M UOHOB.

DoHJ  OUEHOYHBIX CPEACTB /Ui IPOBENEHMS aTTeCTAllU¥  YPOBHS

C(pOPMUPOBAHHOCTH KOMIETEHIMH 00y4alOIIMXCsl M0 AUCUUILIMHE O(OPMIISETCs
OT/AEJIbHBIM JOKYMEHTOM.

6. YYEBHO - METO/IMMECKOE 1 HH®OPMAIIUOHHOE OBECIIEYEHHUE

JJUCIHHUIIJIUNHBI
6.1. Kuuroodecrnedyennocrsb
HaumeHoBaHKe IUTEPATYPBI: aBTOP, [on w3nanus KHHUI'OOBECIIEYEHHOCTb
Ha3BaHHe, BUJL U31aHus, KonuyecTno ak3zemnispos Hanuuue B 21eKTPOHHOIH
U31aTe/IbCTBO uzaauuii B 6ubanorexke Bal'Y s oubnanoreke Bal'Y
coorBetcTBuK ¢ PIIOC BO
] 2 3 4
OcHoBHas nutepatypa*
. Botwoukuii C.C. Kypc xonnouanoii 1976 102

XUMHUH: yueOHuK 2-€ U311, - M.:
Xumus, 1976. - 512 c.

2.®punpuxcoepr I.A. Kype 2010 86

KOIOMAHO# xumun: yueonuk. — J1.:,

2010. -416 c.

3. Mapkos B. ®. Mackaesa JI. H. 2017 http://znanium.com/catalog/

bpycHuubiHa JI. A. Anekceesa T. A.
Konnouanas xumus: npumepst u
3anaun: YueOHoe nocobue - 2-¢
u3n., crep. - M.:®nuura, U3a-so
Vpan. yu-ta, 2017. - 188 c.

product/948402
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4 Onbwescknit  M.B., opodeesa
HU.b. Konnonanas XMMHAL
[ToBepxHOCTHBIE ABNEHNA "
aucnepcHele cucteMsl. PeliTuHrosas
CHUCTEMd OpraHM3aluu M OLEHKH
CaMoCTOsATeNIbHOI paboTel cTyneHTa/
Vued. nocobue. Bnl'Y, Bnanumup. —
2003. -70 c.

2003

http://dspace.www 1.vlsu.ru/
handle/123456789/562

5.INpakTnyeckue paboTsl 1o
kosuouaHoi xumuu. llunsesa JLIL.,
Cynakosa H.H., benoycosa B.H.,
Munakora T.C., MamonTos I".B.
YuebHoe nocobue. 2015. 244 crp.

2015

https://e.lanbook.com/book/
68308

JlononuutebHas nuteparypa

|.Pomnn B.B. ®usnyeckas u
KosnouaHas xumus: yuebHoe
nocobue. — CrtaBponosib:
AI'PYC, 2013. — 156 c.

2013

10

2. Kupuuenxko O. A.

[1pakTHEYM 10 KOMIOHAHON XUMHH;
YyeOHO-MeTOAMYECKOE 1TocoDuE -
M.:MIIT'V, 2012. - 110 c.

2012

http://znanium.com/catalog/
product/757805

3. ®panuesa H. H. Besruna 10. A,
Pomanenko E. C. Bonocosa E. B.
Konnonnnas xumuu: yyedHoe
nocobue. - Crapponons: [Naparpady,
2013.-52c.

2013

http://znanium.com/catalog/
product/514197

6.2. Ilepuoanyeckue u3gaHus

. Environ Technol.

D D —

6.3. Hurepuer — pecypcnl

. http:/elibrary.ru/
. http://sci-hub.org/

oW R

. Boja: xumus u skonorus.
. CopOrmonHbIe ¥ XpoMaTorpaduyecKue MmpoLecchl.

. https://ru.wikipedia.org/wiki/
. http://www.chemport.ru/
. http://www.xumuk.ru/

. Bocrouno — EBponeiickuii sxypHan nepeoBbiX TEXHONIOT Ui

7. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE JIMCLUITJIMHBI

,[[Jlﬂ peainsanun JIAHHOM JUCUMILUIMHBI UMEIOTCS CIEIHalIbHEIE NOMECHICHHS /1715 TPOBEICHHA

3AHATUH JEKYUOHHO2O Muna, 3anamuil 1abopamoprozo mund, 2pynRoGbIX U UHOUSUOYANLHBIX

KOHCybmayuil, mexyuje2o KOHMpos u Npomedsucymoynoti ammecmayuu. JlabopaTopHbie W

JICKIIHOHHBIC 3aHATHA NPOBOJATCA B ayl. 331-1 «Dwusnyeckas u KOJITTOHJIHAasA XHMHAY.

IlepeueHb HCIOIB3YEMOrO JIMLIEH3HMOHHOTO HPOrpaMMHOro obecneuenus Windows 7,

Microsoft Office 2010.
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W .. — .
Pabouyio nporpammy cocrasui _j.X.H. npod. Kyxtun B.A. i) Jpe et
(PHUO, noanucs) /

Penensenr
(npeacrasurelns padboronaress) reHepanbibii gupekTop OO0 «bMT» k.1.1. [ToBopoB A.A.
(mecro paborel, qomkHocTh, DUO, moanucs)
[Iporpamma pacecMoTpena u 0l00pena Ha 3ace/lanuu Kadeapbl XUMHH
[lporokon Ne /1" ornS €./ rona : -
3apenyromui Kapeapoi JuX.IL 1pod. Kyxrin BLA. Zi}%’ﬁ#
(®UO, nojmucs)
Pabouwas nmporpamma paccMoTpena u 0j00peHa Ha 3ace/laHuu yueOHO-METOANYECKOH KOMHCCHH
nanpasienus 06.03.01«buonorusy

[Tpotokon Ne 1 ot 30. 08. 2021 roja W
IIpencenarens KoMmuccuu 11.6.1. npody. Tpudonosa T.A....  / N
(PHO, noarmucse) . ¥
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JIMCT IIEPEYTBEPKJAEHUA
PABOYEM ITPOT'PAMMBI TUCIIATIIUHBI

Paboyas nporpamma os100peHa Ha y4eOHbIi roj

[TpoTokoun 3acenanus kadeapol Ne oT rozia

3apenyiomuii kadenpoii

Pabouvas nporpamma o100peHa Ha yueOHBIN 1o

ITpotokon 3acenanus kadeaper Ne oT roja

3aseyromui kadeapoi

PaGouas nporpamma o100peHa Ha yueOHblii roj

[TpoTrokon 3acemanuns kadeapn Ne ot roga

3aenyromui kadeapoi
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JUCT PETUCTPALITUM USMEHEHHI
B pabouylo NporpaMmy AUCLMILIMHEI
DPHIHYECKAA U KOJIJIOMJTHAA XHMHA
oOpazoBaTesibHOIM MporpamMsl Hanpaeienus noarororku 06.03.01 «Buonorusy»

«O01as ouonorus»

Daxanaspuar

Homep BHeceHbl U3MEHeHHs B HacTH/pa3fesbl Hcnonuurens OcHoBaHue
H3MEHEeHHUs paboueii nporpamMmel dUO (HOomep M naTa npoToKofa
3acelaHus Kadeapot)

3aB. kadeapoii /
TMaonuce DOHO
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AHHOTAIIUSI PABOYEM [TPOT'PAMMBbI JANCHUITJIUHBI

DOUBHYECKAS | KOJUIOHJIHASA XUMHUA _
(HaUMEHOBaHHE AUCUMTITHHBI)

Hanpagienue noarorosku
(crenuaJIbHOCTD)

06.03.01 Buomorus

HanpagJennocrs
(npoduab) noaAroTOBKH

OO1as 6uonorus

Heab ocBOEHHS AHCHMIIHHBI

Llensto ocBoeHus TMCLMIUIMHBL (U3MYECKas M KOJIOHIHAS
XHMHS ABIACTCA: YIilyOieHue 3HaHUi B 001acTH crennpuyeckux
CBOHCTB OHOJIOTHYECKUX CHCTEM, KOTOPBIE BXOMAT, KAK COCTABHAS
4acTb  BO  MHOTHME DKONOIMYECKH MPOLECCHl M IIHPOKO
HCIOJB3YIOTCS HpPH  NOJIYYEHHH Pa3IMYHBIX OHOIOTHYECKHX
MaTe€pHaIOB, OCHOBHBIC CBOWMCTBA  KOTOPBIX 3aBHCAT  OT
AUCTIEPCHOCTH,  NPUPOJbI  TMOBEPXHOCTH W CBS3aHBl  C
38KOHOMEPHOCTAMHM CTPYKTYPOOOpPa3oBaHUS.

Obmas rpynoemkoctn
AHCUHHIIHHBI

Cocragnser 4 3aueTHbIX eauHHLbL, 144 yaca.

®opma npomexyTOUHOI
aATTeCTANMM

3auer ¢ OLEeHKOH

Kparkoe coaepkanne
JHCITHILTHHBI:

M3naratores obuume noHsTHs 1 3aK0HbI (PH3HUECKOH U KOMIOMAHOMN
XHMHH, OMUCHIBAIOTCS CBOHCTBA OMONOTMUECKHUX CHCTEM, METOIbI MX
MCCIIC10BaHKA, A TAK JKe pacCMaTPUBACTCs MPUIOKEHHE 1aHHOI
AUCLHIIIHHbL K PELUIEHHIO NPAKTHUECKHX 34144,

AHHOTaLMI0 paboyeii mporpammel coctapun KyxTtum b.A.mpodeccop Jouf A

(PHO, nomxHOCTb, NoAN HCh)



