MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn

Mypomckuii HHCTUTYT (puiiuasn)
cbe;[epanbﬂoro TOCYAapCTBCHHOT'O 6IO,H)KCTHOF (6] 06pa303aTean0ro YUYPCKACHUA BBICHICTO 06pa3OBaHI/I}I

«BiaauMupCKU roCyAapCcTBEHHbIN YHUBEPCUTET

uMeHu Anekcanapa I'puropreBuua u Hukousas I'puropsesnua CtrosieToBbIx»
(MU Bar'y)

Kadenpa Th
«YTBEPXJIAIO»

3amecTuTenb AupeKropa no YP
J.E. AunpuanoB

16.06.2020
PABOYASA ITPOI'PAMMA JUCIHUITJINHBI
Duzuueckas Xumus
HanpasJieHue noaroToBKu 18.03.01 Xumuueckas mexnonozus
ITpoduas moaroToBKHU Xumuueckas mexHono2us Heop2anu4ecKux
seuecme
Bcero Popma
Tpynoem- Jlek- Mpaxru- | Jlagopa- Koncyan- | Konr- | (koHTaK- Tpomey-
C KOCTb, YecKue TOPHBbIE TSt o THAs CPC, TOYHOI'0
CMECTP | yac./zauw. | 3aHATHSA, | PpadoThI, rauu, poiv, qac. KOHTPOJISt
yac. Jac. yac. padora),
el. qac. 4ac. (3K3., 3a4.,
yac.
3a4. € 011.)
3 144/ 4 16 16 16 3,6 0,35 51,95 65,4 | IK3.(26,65)
4 144/ 4 16 16 3,6 0,35 35,95 81,4 | Ik3.(26,65)
Hroro | 288/8 32 32 16 7,2 0,7 87,9 146,8 53,3

Mypowm, 2020 r.




1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenp aucuumiuHbl: B COOTBETCTBMM C OCHOBHOM 00JacThi0 MpodeccHOHAIBHON
JIEATEIIbHOCTH, BKJIIOYAIOIIEH HCCIECIOBAHME XUMHYECKHX IPOIECCOB, MPOUCXOIAIINX B MPUPOJIE
WA TIPOBOJIMMBIX B JTAOOPATOPHBIX YCIOBHSIX, BBISABICHUE (DYHIaMEHTATBHBIX 3aKOHOMEPHOCTEH MX
MPOTEKaHUs U BO3MOXHOCTH BJIMSIHUSI HAa 3TH MPOLIECCHI, IJIABHOW 1IEJIbI0 OCBOCHMS JAUCUUILIAHbI
«Du3nyeckass XUMHUs» SBISICTCS (OPMHUPOBAHUE y OOYYArONIMXCS MPEACTABICHHUS O TOM, YTO
buszndeckass XuMHUs oOpa3yeT TeopeTHYeCKuid (yHIaMEHT COBPEMEHHOM XHUMHHU B IIEJIOM.
JlocTkeHWe JaHHOW 1edM TpEArojaraeT OBJIAJICHHE OCHOBAaMHM OOIIed W XHUMHYECKOH
TEPMOJIMHAMHUKH, TCOPUU PACTBOPOB M (PA30BBIX PABHOBECHH, OCHOBAMHM KMHETHKH M KaTajau3a,
TEPMOJMHAMUKYU U KUHETUKH DIEKTPOXUMUYECKUX MPOLIECCOB.

2. Mecro mucuumiannsl B crpykrype OIIOII BO
3HaKOMCTBY C JIaHHBIM KypCOM JOJDKHO IIPEJIIECTBOBATH  OBJAJCHHE TAKUMU
JUCUMIUIMHAMK, Kak Marematuka, ®usuka, OOmas u HeopraHumdeckas xumusa. Ha nucnuminune
"®uznueckas xumus" 6azupyrorcs JlonoirHUTENbHBIE TIaBkl (uzndeckoi xumun, O6opynoBanue u
OCHOBBI IIPOEKTUPOBAHUS XUMUYECKUX TEXHOJIOTMYECKUX MTpoLeccoB U BbinonHenue BKP.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3ynbTaThl OOY4YEHHs] MO TUCHUILUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesyapTatamu ocBoeHust OITOII (koMmeTeHIMAMY U UHANKATOPaMH JOCTUKEHUS KOMITETCHIIH)

npoueccax u
OKpYXKaloIIeM MHUpE,
OCHOBBIBAsICh Ha
3HAHMSAX O CTPOSHUHU
BEILIECTBA, PUPO/IE

CBOMCTBaX
Pa3TUYHBIX KJIACCOB
XUMHUYCCKUX
3JIEMEHTOB,
COCIMHCHUH,
BEIIICCTB U
MaTepHagoB

XUMHYECKOH CBSI3U U

®opMUpyeEMBIE [Tnanupyemsbie pe3yapTaThl 00y4EeHUs 10 AUCIUILUINHE, B
KOMIICTCHIIU (KOZ[, COOTBETCTBUM C UHAUKATOPOM NOCTHMIKCHUA KOMICTCHIINNU HaumMmeHoBaHue OILICHOYHOI'O
COZIEpXKaHNE WNunukaTop qocTHXEHUS Pe3ynbTathl 00yUeHUsI 10 CcpencTea
KOMIICTCHITHH) KOMITETEHITUH JUCHUIUIHHE
OIIK-1 Cnocoben OIIK-1.2 U3yuaet u 3HATh OCHOBHBIE MOJIOXKEHUS BOIIPOCHI, TECT
H3y4aTh, aHaIM3UpyeT (PU3HUKO- ¢dm3uueckoii xumun (OITK-
aHAJIU3UPOBATh, XMMHUYECKHE OCHOBBI 1.2)
HCTIONB30BaTh MPOIIECCOB, MPOUCXOSAIINX B yYMETh aHaJIU3UPOBAThH
MEXaHU3MBI OCHOBHBIX TEXHOJIOTHYECKUX | (H3UKO-XHUMHUYECKHE OCHOBBI
XUMHUYECKHX amnmaparax U B IPUPOJHONW | MPOIECCOB, MPOUCXOISAIINX B
peakuui, cpene OCHOBHBIX TEXHOJIOTMUECKHUX
MPOUCXOSIINX B anmnaparax U B IpUPOIHOMI
TEXHOJIOTUYECKHX cpene (OIIK-1.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABIISET § 3a4ETHRIX eIUHUIL, 288 Jacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.
Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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Xumudeckoe U (azoBoe
paBHOBECHE
Bcero 3a cemectp 144 | 16 | 16 | 16 36 1035| 654 DK3.(26,65)
2 XuMudeckas 4 |16 |16 81,4 TECTHpOBAHHE
TePMOJUHAMUKA
Bcero 3a cemectp 144 | 16 | 16 361035 814 JKk3.(26,65)
Htoro 2881 32 | 32 | 16 7,2 | 0,7 | 146,8 53,3
4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 3
Pazoen 1. Xumuueckasn kunemuxa. Xumuueckoe u pazosoe pasnosecue
Jlekums 1.
[Ipenmer puznueckoit xumuu. Kparkue ncropuueckue ceeeHus (2 aca).
Jlekumus 2.

Jaca).

Xumuyeckasi KUHEeTUKa. [IoHATHE CKOPOCTH M MEXaHU3Ma XUMUYECKOM peakiuu. CKOpOCTh
pEaKIuu B TOMOTEHHOW U TeTEPOreHHOM crcTeMax (2 Jaca).
Jleknus 3.
@aKTOpBI, BIUAIOLINAE HA CKOPOCTh XMMUYECKON peakliMi. BiusHue XuMU4eCcKoro,

AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS HA PEAKIIMOHHYIO aKTUBHOCTH BEMIECTB (2 "aca).
Jlexnus 4.
BrustHue KoHIIEHTpaIuii HCXOAHBIX BEIIECTB HA CKOPOCTh PEAKINK. 3aKOH JeHCTBUS Mace (2

Jleknus S.
Bnustaue Temneparypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'opda. Teopus
aKTHBUPOBAHHOTO KOMIUIEKCaA (2 Jaca).
Jlekuus 6.
KaramuzaTopsl. 'oMoreHHbI# 1 reTeporeHHbIi katanus (2 Jaca).
Jlexknus 7.
HeobOpatumpie n oOpaTuMble peakiuu. XuMudeckoe U ¢a3oBoe paBHOBecHe (2 yaca).




Jlexnus 8.
Cwmemenne xumuueckoro paBHoBecus. [Ipunnum Jle Hatense (2 gaca).
Cemectp 4
Pazoen 2. Xumuueckas mepmoounamuxa
Jlexknusa 9.
OcHOBHbIE OHATHS TEPMOAMHAMUKH (2 Yaca).
Jlexnus 10.
[lepBoe Hauano TepMoguHAMUKH (2 gaca).
Jlexnus 11.
DHTAJBINS U TETJIOEMKOCTH (2 yaca).
Jlexnus 12.
N3o0apHbie 1 M30XOpHBIE TTPOLIECCHI (2 Yaca).
Jlexnus 13.
Tepmoxumus. Dk30- U 3HIOTEpMUUecke peakuuu. Temnora oOpa3zoBanus (2 yaca).
Jlexnus 14.
3akoH ['ecca. CnenctBus u3 3akoHa (2 yaca).
Jlekuus 15.
Bropoii 3akoH TepMoanHaMuKH (2 yaca).
Jlekuus 16.
Hanpasnenue npoTexkanusi XUMHYECKUX mporieccoB. DHeprun ['ud0ca u I'enbmromnsiia (2
yaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI

Cemectp 3
Paszoen 1. Xumuueckasn kunemuka. Xumuueckoe u ¢pazogoe pagnogecue
IIpakTn4yeckoe 3ausitue 1

OU3NKO-XUMUYECKUI aHaTN3 KaK METOJ HaydyHOT0 HcclieoBanus (2 yaca).
IIpakTyeckoe 3ansaTHE 2

Kunetnka npoctbix peakuuid. CocTaBieHue KHHETUYECKUX ypaBHEHMH (2 Jaca).
IIpakTHyeckoe 3ansTHE 3

Bnusinue Temneparypsl Ha CKOPOCTh XMMHUYECKHMX peakiuii (2 yaca).
IIpakTnyeckoe 3ansiTue 4

doroxuMuyeckue peakuuu (2 gaca).
IIpakTH4yeckoe 3ansaTHE S

Kunertunka cioxHbIX peakuuii (2 gaca).
IIpakTHyeckoe 3aHsATHE 6

[Tpumenenue npuniuna Jle llarense 11 cMelieHUs: paBHOBECUS B XUMMUYECKHX crcTeMax (2
yaca).
IIpakTHyeckoe 3ansTue 7

depMeHTaTUBHBIN KaTaau3 (2 Jaca).
IIpakTH4eckoe 3ansaTHE 8

Pacuer xoHCTaHT paBHOBECHS U PAaBHOBECHOTO BBIX0J1a XUMUYECKOM peakiuu (2 yaca).
Cemectp 4
Pazoen 2. Xumuueckas mepmoounamuxa
IIpakTH4eckoe 3ansaTHE 9

[lepBoe Ha49aIO TEPMOJUHAMHKH, €T0 MPIMEHEHHE K Pa3INYHBIM IpolieccaM. BHyTpeHHs s
SHEprus v SHTANbNU (2 yaca).
IIpakTuyeckoe 3ansaTue 10

Mertoab! onpezienieHus mopsiaKa peakiuii (2 yaca).
IIpakTnyeckoe 3ansiTue 11

3akoH ['ecca. Ternora 06pa3oBaHus CIIOKHBIX BelecTB (2 yaca).
IIpakTnyeckoe 3ansitue 12

Temnnora cropanus. Pacuer TemnoBsix 3()(eKTOB peakuuii o TerjaoTaM oopa3oBaHus,
CrOpaHus U SHEPTHSIM CBsI3e (2 Jaca).



IIpakTyeckoe 3ansaTHe 13

TennoemMKocTb U €€ 3aBUCMMOCTb OT TeMIEepaTypbl. 3aBUCUMOCTh TEIJIOBOr0 3¢ dexra
XUMHUYECKOHN peakuuu oT remneparypbl. @opmyna Kupxropda. YpaBaenue terioBoro 6ananca u
TeopeTuyecKas Temreparypa ropeHus (2 yaca).
IIpakTHyeckoe 3ansaTHe 14

Bropoe Hauano repmoarHaMuku. Pacuetr n3aMeHeHU SHTPOIIUM ITPU PA3JIMYHBIX Ipolieccax.
3aBUCHUMOCTB PHTPOIIUU OT TeMIEpaTypsl (2 yaca).
IpakTnyeckoe 3ansitue 15

TepmoannamMuueckne noTeHIUa bl DHepruu ['ensmronbua u ['m66ca, ux cBoiictaa (2 vaca).
IIpakTnyeckoe 3ansiTue 16

da30BbIe paBHOBECHS B OJIHOKOMITOHEHTHBIX cUcTeMax. Y paBHeHue Knaysuyca —
Krnamneiipona (2 vaca).

4.1.2.3. IlepeueHnb 1a0O0PATOPHBIX PadoOT

Cemectp 3
Pasoen 1. Xumuueckas kunemuxa. Xumuueckoe u ¢pazosoe pagnosecue
JlaGoparopnas 1.

HccnenoBanue BIUSHAS Pa3IMYHbBIX (PaKTOPOB HA CKOPOCTH peakiuu (4 Jaca).
Jlaboparopnasn 2.

Onpenenenre KOHCTAaHTbI CKOPOCTH U MOPSKA XUMUYECKOH peakiuu (4 Jaca).
Jlaboparopnasn 3.

Kanopumerpuueckoe onpeenenue yeiabHON TEIIOThl PaCTBOPEHUs o (4 vaca).
JlaGoparopnas 4.

Kanopumerpuueckoe onpeaeneHre MOJISIPHON TEIJIOTHl HeUTpayin3aiuu (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOSTEIbHOM

padoTbI

[Tepeuenb TeM, BHIHECEHHBIX HA CAMOCTOSITEIbHOE U3YUYCHHE:!
1. Pacuersl cBOWCTB uaeanbHbIX ra3oB. [lapuuanbHble [aBlIEHHS B CMECSX WJI€AIbHBIX Ta30B.
CxopocTu ABMKEHUS MOJIEKYJT B ra3zax. TemioeMkocTu ra3oB. CKUTraHue ra3oB.
2. Pabora pasznmuunbix nporeccoB. [ukn Kapuo. IlpuMmenenne nepBoro 3akoHa TEPMOJUHAMHKH K
WJICaJIbHBIM ra3aM.
3. Mocrynar [1nanka. AGcomoTHbIe 3HaUeHUs YJHTponuu. CTaTUCTHUECKUN XapaKTep BTOPOrO 3aKOHA
TEPMOJIMHAMUKH.
4. ®dazoBeie nepexonpl. YpaBHenue Knaneiipona - Knaysuca. da3oBbie mnepexolbl MepBOro U
BTOPOTO poJa.
5. TepmoanHamuueckue GyHKITMN UICATbHBIX Ta30B U UX CMECEH.
6. DrnemMeHTapHbIE XMMHYECKHE TMpOIEecChl. Jlucconmmamusi MOJEKYJ ToJa JCWCTBHEM CBETa,
ANIEKTPOHHOTO yrapa. Tepmuueckas auccoruarys. CBOOOIHBIE aTOMBI U PaTUKATIBI.
7. 3akoH pacnpenaenenus boibiiMana, 3akoH MakcBemia- bonbsimana.
8. D dexTuBHBIN nTUaMeTp CTONKHOBEHHUS. [I[puMEeHEeHHE TEOPUH CTOJIKHOBEHUN K OMMOIEKYISIPHBIM
peakuuaM. Peakiuu ¢ yyacTueM parKaioB.
9. IlepeHeceHne TEOPETHUECKUX MPEACTABICHUI IMOJYYEHHBIX AJIS peaklud B ra3oBoil ¢aze, Ha
peaknuu B pacTBOpax. MOHOMOJIEKYJISApHbIE ¥ OWMOJEKYJISPHBIE pEaKIMd B pacTBOpax.
CornpsiKeHHbIE peaKIuu.
10. Bo3HukHOBEHHE pa3pslla B raze. XMUMHUYECKHE PEAKIMM B TJCIOIMIEM W IYrOBOM pa3psaax.
MexaHu3M XUMUYECKUX PEAKLIUN B pa3psiax.
11. IlpumeHeHue TpeTbero 3akOHAa TEPMOJAWMHAMHUKHM [UIS pacyeTa XHWMHYECKMX PAaBHOBECHM.
TemmoBori 3axkoH HepHcra. Ilpunoxkenue TtemoBoro 3akoHa HepHera K XHMHYECKMM
npeBpaiieHusiM. HekoTopbie mpuOInKeHHbIE METOIBI pacieTa XUMHUECKUX PABHOBECHI.
12. Kunetrka peakiuii B CTAaTUCTHYECKHUX YCcIOoBUsAX. HeoOpaTtumMble u 0OpaTUMBbIEe pEaKllUy MEePBHIX
U BTOpBIX MOpsAAKOB. KuHeTHKa XMMHUYECKUX peakiuil mpoTeKaroumx B motoke. HeoOparumeie u
o0OpaTuMble peakIuy MePBOTo U BTOPOTO MOPSAKA.
13. KucnoTHO-0OCHOBHOM KaTtayin3. BiiMsiHue HOHHOW CHIIBI HA CKOPOCTh PEAKIIUH.



14. KuHeTHKa reTeporeHHbIX KaTaJIMTUYECKUX PEaKIUi B CTATUCTHYECKUX YCJIOBHSX, UCTUHHAA U
KQKYIIAsC DHEPrUHM aKTUBALUHA TETEPOrC€HHBIX XUMHUYECKHUX peakuuid. KHHeTHkKa reTeporeHHbIX
peakLuil B IIOTOKE.
15. lmarpaMMbl paBHOBECHsS JKHUIKOCTh IMap B OMHapHBIX cucreMax. IlepBwiii 3akoH KonoBasoga.
@pakIMOHHAs NEeperoHka. Temneparypa KHUIIEHHsS PacTBOPOB HEJETYyYUX BellecTB. BTopoil 3akoH
KonoBanoBa. A3seorponHbie pacTBOopbl. OrpaHHyY€HHAass B3auMHasg pPACTBOPUMOCTb KUJKOCTEH.
Ileperonka ¢ BOJSHBIM IIAPOM.
16. DyeKTpOonpOBOJAHOCTE HEBOJIHBIX PACTBOPOB. [IOABMKHOCTH MOHOB B HEBOJHBIX PACTBOPAX,
quciia IEPEeHOca HOHOB. DJIEKTPOIPOBOAHOCTh TBEPBIX COJIEH. DIEKTPOIPOBOAHOCTh PACTBOPOB B
JKUJKOM aMMHUAKE.

Jnist caMOCTOSITENTLHONH pabOThl MCIONB3YIOTCS METOJUYECKHE YKa3aHHs II0 OCBOCHHUIO
JUCUHUILIMHBI U U3JaHUS U3 CIIMCKA PUBEICHHON HUYKE OCHOBHOW U JOMOJHUTEIBHOU JIMTEPATYPHL.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mianupyercs.

4.1.2.6. IlIpumepHbIii NepeYeHb TeM KyPCOBbIX PadoT (IIPOEKTOB)
He mmanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHHU
Jlnist peanu3aiyy mo3HaBaTeIbHONW U TBOPYECKON aKTUBHOCTH CTY/ICHTAa B YU€OHOM IpoIecce
UCTIONIB3YIOTCSl COBPEMEHHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, JAIOUINE BO3MOXKHOCTH ITOBBIIIATH
KauecTBO oOpa3oBaHusi, Ooyiee 3(PGEKTUBHO HCMONB30BaTh YyueOHOe Bpems. [Ipumensitorcs
MACCHBHBIC M WHTEPAKTUBHBIC (GopMbl 3aHATHH. CTyIEHTHI BBIOJIHSAIOT HWHAWBHIYAITbHBIC H
rpymmoBsie 3aaanus. [logpoOHOE 00BSICHEHHE TEOPETUIECKOTO MaTepraia Ha JICKIIMOHHBIX 3aHATUSX
MO3BOJISICT CTYJCHTAM MMPUMEHSTH CBOW 3HAHUS IIPH PEIICHUU MPAKTHUECKUX 3a/TaHUH.

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIEero KOHTPOJIA YCIIeBAeMOCTH,

HpOMC)KyTO‘-IHOﬁ aTTeCTalluim Mo uTOoraM OCBOCHHUA NUCHUIIJINHBI.
q)OHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHUU.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPaTypa M0 AMCUHUILIMHE

1. JIykos, B. B. ®usnveckas xumus : yaeonuk / B. B. Jlykos, A. H. Mopo3oB. — 2-e u3g. —
PocroB-na-/lony, Taranpor : U3narensctBo FOxHOro denepanbHoro ynusepcureta, 2018. — 237 C.
- http://www.iprbookshop.ru/87772

2. ®usnyeckas xumus : yueOHoe nocodue / I'. B. Bynunoposa, 1O. I'. I'ansmerannos, X. M.
Spomesckasi, B. IlI. bapabanoB. — Kazanp : KazaHckuii HanmoHaIbHBIA HCCIEIOBATEIHCKUAN
TEeXHOJIOTUUecKui yHuBepcuter, 2012. — 396 c. - http://www.iprbookshop.ru/64034

3. Pomanenko, E. C. ®usnueckas xumus : ydebnoe mocoome / E. C. Pomanenko, H. H.
@®pannea. — CraBponosnb : CTaBpONOJBCKMM T'OCYJapCTBEHHBIN arpapHbli  yHUBEPCHUTET,
[MTaparpad, 2012. — 88 c. - http://www.iprbookshop.ru/47378

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOAuYecKAasi JJUTEPATypPa M0 AUCHUILINHE

1. ApxumnoBa, H. B. ®usuveckas xumusa : yuebHoe mocobue / H. B. Apxumnosa, U. /.
KocoOynckuii. — CapatoB : CapaTOBCKHil TOCYJapCTBEHHBIN TEXHMUYECKUW YHUBEPCUTET MMEHH
1O.A. l'arapuna, 96C ACB, 2020. — 160 c. - https://www.iprbookshop.ru/108705

2. bepe3oBuyk, A. B. ®usnueckas xumus : yuedHoe nocodue / A. B. bepe3oBuyk. — 2-e uzf.
— Caparos : Hayunast kaura, 2019. — 159 c. - https://www.iprbookshop.ru/81087

3. EpmomaeBa B.A.Xumuueckas kuHeTuka. Karanmus3: Meroanueckue yKazaHHs IO
BBITIOJIHEHHIO JTA00OpaTOPHBIX padoT - Mypom: Usza.-nomurpadudeckuit nearp MU Bal'y, 2011. -
100 7k3.



4. EpmomaeBa B.A. HMoHHble peakuuu B pacTBopax. [Maponau3 cosieil: MeToIudecKue
yKa3aHUs 1O BBIMOJTHEHHUIO JabopaTopHbIX paboT - Mypom: Mzn.-monmurpadudeckuit nentp MU
Bal'y, 2011. - 100 »x3.

5. EpmonaeBa B.A. AHanuTuueckue METOJbl UCCIENOBAHMS KAaue€CTBA BOJABL: METOJIUYECKHE
yKa3aHHs MO BBINOJHEHHUIO JabopaTOpHbIX paboT - Mypom: WM3a.-nomurpaduueckuit nenrp MU
Bal'V, 2012. - 100 »k3.

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIOJIb3yEeMbIX NPH
OCYLIECTBJICHHH 00pa30BaTEeIbLHOIO0 MPOoLecca M0 JUCHHUILVINHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpazoBarenbHOM  TIpOIlECCE  HUCHONB3YIOTCA  MH(QOPMAIMOHHBIE  TEXHOJIOTHH,
peann30BaHHBIE  HAa  OCHOBE  HWH(MOPMAIMOHHO-OOpPA30BATEIIBHOIO  TOpTajga  MHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH UHCTUTYTA:

- IPEIOCTABJICHUE YUeOHO-METOIMYECKUX MAaTEPUATIOB B 3JIEKTPOHHOM BHJIE;

- B3aUMOJICHICTBHME YYAaCTHUKOB 0Opa30BaTEIILHOTO TIpoIlecca Yepe3 JIOKAIbHYI CETh
uHcTUTyTa U IHTEepHET;

- MPEJIOCTABJICHUE CBEJICHUM O pe3yibTaTax yueOHOH NESITeIbHOCTH B 3JIEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroIerocs.

HNudopmannoHHbIe CIIPAaBOYHBIE CHCTEMBI:

Chemister.da.ru - Xumus u Toxcukomorusi. METOAUKH CHHTE3a IPYIII BEMIECTB, OMOIHOTEKA
10 XUMUH, 0a3a JaHHBIX, GOPYM H MHOTOE JIPYTOe.

Chemport.ru - Xumuueckuii mopran. HoBocTr xumuu, paboTa Jjisi XUMHKOB, GOpyM U Jp.
MaTepHuabl.

[IporpammHoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI1 OCBOCHUS TUCHMILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHue U CIUTITHHbI

JIeKIIMOHHAS Ay TUTOPUS
npoektop NEC Projector MP40G: noytOyk Acer 5720G-302G16Mi.

JlexuroHHas ayguTOpuUs
ITpoexTop Acer Projector X1285; noyroyk HP.

Jlaboparopus OpraHMYeCKONH XUMUU

HNonomep yHuBepcasibHBIN; 010K aBTOMaTtndeckoro TutpoBanus bAT-15; morenmmoctar I1-
5848; mpubop Pebunnepa; muctuimsaTop Boasl AD-4; peoxoph; cCHenuaibHas XUMHYECKas Mocy/a;
BOJISTHAS M TIecuaHasi 0aHs; SJIEKTPOIUIMTKH; HAOOP XMMUYECKOTO 000pYIOBaHUS JIJIsi TUTPUMETPHH;
[ITATUBBI XUMHUYECKUE C JIEPKATEIIMU; TepPMOpesie; CEeKYHIOMEPHI; BBITsDKHBIE MKadbl «JlamMuHAp
- 2IIT; TeYb CyIWJIbHAS, BEChl TEXHOXUMHYECKHUE; (oTodaekTpokosopumeTpsl ®OK-M; Habop
KIOBET; BBIMPSMUTENH JJEKTPHUECKOro Toka; ¢doTtoMeTp «Ikcrmept-003»; MarHUTHAs MeIlaika
«PUTM-01»; Dxotect-BA.

JlabGopaTopust aHATUTUYECKON U KOJUIOUTHOW XUMHUU

Crenn «CucremMa BOJOIOATOTOBKHM»; BBITSUKHBIE IIKa(bl; Tra30aHaIU3aTop MEPEeHOCHOU
MAT-6I1B c I10 Eksis Visual Lab; marauthas memanka «PUTM-01y»; anmapar Kunmna; mudpoBoi
mukpockon Levenhuk; BogsiHas 6ans - 2mT; HaOOp XUMHUYECKOTO0 00OPYAOBAHUS ISl TUTPUMETPHH
— 2IT.; ITaTUBbl XUMUYECKHUE C JIepKATeIIMU — S5 IIT.; YHHUBEPCAIbHBIM KOMIUIEKT Ha 0ase



«Qxcnept-001»;  aBromarumueckuit tutpatop ATII-02; wucnapurens portarumonnsiii UL-200E;
crektpodoromerp I[123-5400 Y®; moteHmmocrar-ragbBaHocTaT P-2X ¢ 3IEKTpOXUMHUYECKOU
AYECUKOM; CIIelUalbHasi XUMUYECKAs IOCY/IA.

9. MeTounquKne YKa3aHusd 110 OCBOCHUIO TUCHUIIJIMHBI

I'myGoKOMYy OCBOEHHIO TEOPETHYECKOTO MarepHuaja CIIOCOOCTBYET IpelBapUTeNIbHas
HOJArOTOBKA, BKJINOYAOLIAas YTEHHE NpeAblAyIled JeKUuu, paboTy ¢ y4eOHBIMH MOCOOMSAMM HU
HayyHbIMH MaTepuanamMu. J[[is yCHEemHOro OCBOEHHS TEOPETUYECKOIO MaTepuana CTYAEHT
3HAKOMHUTCS CO CIIUCKOM PEKOMEHAYEMOW OCHOBHOW M JOIOJIHUTEIBHON JIMTEPATYPHl; YTOYHSET y
npenogaBaresis, KaKUM JIONOJHUTENIBHBIM IOCOOMAM CIEAYyeT OTAaThb NPEINOYTEHUE; BEAET
KOHCIIEKT JIEKIMH M NpopabaThIBaeT JEKLUMOHHBIH MaTepuall, MOJb3yACh KaK KOHCIIEKTOM, TaK U
yueOHbIMH TTocoOussMu. UToObI conmepkaTenbHas MHGOPMAIM IO TUCHMIUIMHE 3allOMUHAIACH,
1es1eco00pa3Ho U3y4yaTh €€ MO3TAlHO — IO TeMaM M B CTPOroi IOCIEIOBATEIBHOCTH, ITOCKOIBKY
NOCJIEAYIOLIUE TEMbI OIIUPAIOTCS HA MIPEAbIAYIIHE.

IIpu noAroTOBKE K MPAKTUYECKUM 3aHATHIM L€J1eCO00pa3HO OBTOPUTh OCHOBHBIE MOHATHS
[0 TEME 3aHATUS, U3YyYUTh MPUMEPHI, BHUMATEIbHO IPOYUTATh HYKHYI TEMY, pa3o0paTbcsi CO
BCEMM TEOPETUYECKUMHU NOJ0XKeHUsAMU. [y Gonee riryboKoro ycBoeHHUsl MaTepuasia KpaiHe BasKHO
0o0paTUTbCSl 32 TOMOIIBIO K OCHOBHOH U JIONOJHUTENbHON Y4eOHOM, CIpaBOYHON JUTEpaType,
KypHaJIaM WIHM K NPENoJaBaTeNio 3a KOHCyibTanued. Ha mpakTHueckux 3aHATHSIX NPOMAECHHBIN
TEOPETUYECKUIM MaTepuall MOJKPEIUISIETCS PEIIeHWEM 3aJad [0 OCHOBHBIM TEMaM JHCLUIUIMHBIL.
Pemas 3amady, CTyIeHT AOJDKEH IIPEIBAPUTENIBHO MOHATH, KAKOW TEOPETUYECKUH MaTepHall HYKHO
UCIOJIb30BaTh M HAMETHUTh IUIaH peueHus. B koHue 3aHsATHs oOyyarouiyecs: JE€MOHCTPUPYIOT
HOJIy4EeHHBIE PE3Y/IbTaThl IPENOIAaBATENI0 U IIPH HEOOXOAUMOCTH JIe1at0T PabOTy Ha/l OIIMOKAMHU.

JlaGoparopHble paOOThl SBJISAIOTCS OJHOW M3 BaKHEMIIMX COCTaBHBIX yacTedl kypca. J[lo
BBINOJIHEHUST J1a0OpAaTOPHBIX PabOT oOydarouuiics M3y4yaeT COOTBETCTBYIOLIUI pa3fen TEOpHUH.
[lepen 3aHsATHEM CTYOEHT 3HAKOMHTCS C ONMCAHWEM 3a/JaHU IS BBIMOJHEHUS PaOOTHI,
BHUMATEJIbHO U3Y4aeT COJAEpKaHUE U MOPSAIOK MpoBeieHus JabopaTopHoil padoTsl. JlabopaTopHble
paboThl MPOBOJATCS B XUMHUECKOH sabopaTopuu. OCHOBHBIE BONPOCH! J1aOOPATOPHBIX 3aHATUMN
CBSI3aHBbl C W3YYEHHUEM XMMHMYECKHX CBONCTB Pa3IMYHBIX COEAMHEHUH, 0COOEHHOCTEH MpOTeKaHUs
XUMHUYECKHUX TpolieccoB. JlabopaTopHble pabOThI BBIOJHSAIOTCS MO HWHAMUBUAYAJIbHBIM BapuUaHTaM,
HEOONIBIIMMHU TpynnaMu 1o 2-3 4yenoBeka. [lomyueHHbIe pe3ynbTaThl SKCIEPUMEHTa CBOJSATCS B
otuer. OTUeT MO KaxAoW JiabopatopHO padoTe MoiKeH O(GOPMIIITHCS aKKypaTHO M COJEpXKaTh
CIIEAYIOIIME pa3lelibl: 1eJib paboThl, HOMEP M Ha3BaHME OIbITA, OMHCAHHME XO0/a SKCIIEPUMEHTA,
YpaBHEHHS XUMHUYECKHUX PEAKIUil, onucaHue HaOII0AeHUI, OCHOBHBIE BBIBO/BI IO KaXK/IOMY OIIBITY B
OTJENIBHOCTH U MO paboTe B LIEIOM.

CaMmocrosiTenbHasi paboTa OKa3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JMYHOCTH
OyaylIero crenuanucTa, OHa INIAaHUPYETCsl 00yJaroIuMcs caMocTosTenbHo. Kaxplit o0ydaromuiics
CaMOCTOSITENIbHO OIpeAeIsieT PeKUM CBOel padoThl U Mepy TpyJa, 3aTpayuBaeMoOro Ha OBJIJICHHE
y4eOHBIM CO/Iep)KaHUEM JUCHUIUIMHBL. OH BBINOJHSET BHEAYAMTOPHYIO paboOTy U HU3yueHHe
pa3ziesioB, BHIHOCUMBIX Ha CaMOCTOSATENbHYIO PalbOoTy, MO JUYHOMY WHIAMBUAYaJbHOMY IUIaHY, B
3aBHCHUMOCTH OT €r0 IMOATOTOBKH, BPEMEHM U APYrHX ycJIoBUH. BakHOH yacThio pabOThHI CTyleHTa
ABJISIETCS] 3HAKOMCTBO C PEKOMEHIYEMOM U JTONOJIHUTEIIBHOM JIUTEPATYPOU, OCKOJIBKY JIEKIIMOHHBIN
MaTepuan, IpU BCEM €ro BaXHOCTU IS Ipolecca W3YYEHHs JAHUCUUIUIMHBI, COAEPXKUT JINIIb
MUHUMYM HEOOXOJIMMBIX TEOpeTHYECKHX CBeleHHi. Boiciiee oOpa3zoBaHue mpeamnojiaraer Oosee
riryookoe 3HaHue mpeamera. Kpome Toro, oHO mpenmnonaraeT He TOJIbKO YCBOGHUE WH(POpMALUU, HO
u (OpPMHUPOBAHHE HABBIKOB HCCIEIOBATEIBCKON paboThl. i1 ATOro HEOOXOAWMO H3y4aTh H
CaMOCTOSITENIbHO AHAJM3UPOBATh CTAThbU MEPUOINYECKUX U3/1aHuM U MIHTepHET-pecypCHhl.

dopma 3aKITIOUYUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTTecTauuu — 3K3aMeH. [[ns
IPOBEIEHUS TPOMEXKYTOUHOM aTTecTaly Mo AUCHUILINHE pa3paboTaHbl (HOH/ OLEHOYHBIX CPEACTB
U OaTbHO-PEUTHHIOBAs CHCTEMa OIEHKH YYeOHOW JAesSTeNhbHOCTH CTyneHTOoB. OreHka 10
JUCLUIUIMHE BBICTABISAETCS B MH(OPMAIMOHHOW CHCTEME M HOCUT MHTETPHUPOBAHHBIM XapakTep,
YUUTBIBAIOIIMKA PE3y/bTAaThl OLICHUBAHUS YYAaCTHs CTYACHTOB B ayJUTOPHBIX 3aHATHUAX, KA4ECTBA U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 3aJaHUil B XOJ€ HW3YYEHHS [UCLUUIUIMHBI M IPOMEXKYTOUYHOU
aTTECTALNN.
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Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
dusnueckass XUMHUA

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE
Bapuanr 1.
1. B 3HIOTEpPMUYECKUX PEAKLIHSX ...
1. sHTaNBIUA PEAKIIMOHHON CMECH YBEJIIMUMBACTCS;
2. CKOPOCTh XUMHUYECKOM peaKliuy yBeITUUUBACTCS MIPH MOHUKEHUU TEMIIEPaTypHI;
3. TeruioBoi 3 PeKT peakuu MoI0KUTENICH;
4. JUTSL TOCTHUKEHUSI paBHOBECHS TpeOyeTCsl KaTanu3aTop;
o. paBHOBECHE YCTaHABIMBAETCS ObICTpEe.
2.CKOpOCTh XMMHUYECKOM PEaKIHMH - 3TO ...
1. Bpemsi, 32 KOTOPOE MOJIHOCTBIO PACXOIYETCSI OJTHO U3 UCXOJIHBIX BEIIECTB;
2. BpeMmsi, 32 KOTOPOE 3aKaHYMBACTCS PeaKIIts;
3. U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEAreHTOB (MJIM MPOIYKTOB) B €IWHHUIY BPEMEHH B
eauHuIle 00bema;
4. KOJIMYECTBO BEUIECTBA MPOJAYKTOB PEAKIIMH K MOMEHTY OKOHYaHUS PEaKIIHH;
5. CKOpPOCTb, C KOTOPOIi JOOABISIIOT XUMUYECKUE PEAKTUBBI.
3. ChopmynupyiiTe nepBoe Ha4ajI0 TEPMOJUHAMUKH.
1. CKOPOCTh XUMUYECKOW PEAKIINH OMPEIesieTCs SHEPTrueil aKTUBAIIUY TaHHOM peaKIuy;
2. (u3WYeCKHe BEIMYWHBI, OJHO3HAYHO ONPEICIISIONINE COCTOSIHHE CHUCTEMBI, SBIISIOTCS
(GYHKIMSIMHU COCTOSIHUS,
3. cymMmMa u3MEeHEHUsI BHYTPEHHEH YHEPTUU U COBEPILICHHON CUCTEMOU (Haa CUCTEMOM)
paboTHI paBHA COOOIICHHOW (MJIH BBIJICJICHHOM €10) TEIUIOTE;
4. pu OAMHAKOBBIX YCIOBHUSX B PABHBIX 00bEMaxX Pa3auYHBIX Ta30B COACPKHUTCS OJMHAKOBOE
YHCIIO MOJIEKYT,
5. Macca BeIIEeCTB, BCTYMUBIIUX B XHMHUYECKYIO) pEaKIMIO, paBHA Macce BEIIECTB,
00pa30BaBIINXCS B PE3yIbTaTE TOM XUMUUYECKON PEAKITHH.
4.B xakux eIMHUIAX U3MEPSAETCS SHTPONHUSI?
1. Jlx/Moub,
2. kJ>K/MOJIB;
3. k/]x/(Monb © K);
4. JIx/(monb * K);
5. kJx/K.
5.B TBepIOM COCTOSIHHMH, KaK U B KHUIKOM, HE MOT'YT HaAXOJUTHCS BEIIECTBA CO CIEAYIOIIUMHU
XUMHYECKUMH CBSI3SIMU:
METaJUTMYECKUMHU
MOHHBIMU;
Ban-znep-BaanbCcoBbIMY;
KOBaJICHTHBIMU;
BOJIOPOTHBIMU
.UeTBepTHIM COCTOSTHUEM BEIIECTBA SBISETCS MJIa3Ma, KOTOpasi MPeACTaBIsSIET COOOH ...
ra3, COCTOSIINNA U3 CMECH HEUTPAIbHBIX M HOHU3UPOBAHHBIX YaCTHUII U AJICKTPOHOB;
MOJTHOCTHIO HOHU3UPOBAHHBIN Ta3;
aMop(QHOE BEIIECTBO;
KUJKUE KPUCTAJLIBI;
CYTIEPTSHKEI0e BELIECTBO.
. UneansHBIM ra30M HA3BIBAIOT. .
JIETKO CXKMKaeMBIil ras;
ra3, MeXJy MOJICKYJIaMHl KOTOPOTO MIPUCYTCTBYIOT CHJIBl B3AUMHOTO TIPUTSKEHHUS;
ra3, XapakTepUCTUKU KOTOPOTO IMOJIHOCTHIO OIHUCHIBAIOTCS YPaBHEHHEM COCTOSHUS
UJICaTLHOTO Ta3a;

WP _NORONENAORWONE



ra3, Harpetbiii ceoimie 1000 K;
ras 0e3 1BeTa 1 3amaxa.
PaznuuaroT 1Ba cOCTOSIHUSA BCEX TBEPBIX BEILECTB:
XPYIKOE U MATKOE;
MIPOCTOE U CIIOKHOE;
AJUTOTPOIHOE U MOTUMOP(PHOE;
amMop(HOE U KPUCTATITUNIECKOE;
MIPOYHOE U KOBKOE.
Bce BemiecTBa ¢ MOJIEKYISIPHBIMHU KPUCTALTUYECKUMHU PEIIETKAMM ...
XOpOIIKe MPOBOIHUKH AJIEKTPUYECTBA,
00J1a1a10T HU3KUMH 3HAYCHUSIMU TEMIIEpaTyp IUIaBICHUS;
IJIOXHE MPOBOJHUKHU AIIEKTPUUECTBA;
MMEIOT OTTEHOK M3YMPYIHOIO 1IBETA;
ABIISAIOTCS (peppOMarHeTUKamH.
10. B xakux eauHUIAX BBIPAXAIOT BEIMYMHBI, BXOJSILIME B BBIPAXKEHUE MEPBOr0 Hayaia
TEPMOJUHAMUKHN?
B €IMHUIIAX 3apsijia, HapuMep, B KyJIOHAX;
B €IMHMIIAX JIaBIICHUS, HAIPUMED, B ACKAISIX;
B €IMHUIIaX BPEMEHU, HAIPUMEp, B CEKYHJIaX;
B €MHMIIAX KOJIMYECTBA, HAIIPUMED, B MOJISIX;
B €IMHUIIAX YHEPTUU, HATIPUMED, B IKOYIISIX.
1 1. B 3x30TepMUYECKON PEAKIIUH ..
SHTAIBIHUS PEAKIIMOHHON CUCTEMbI TTOBBIIIACTCS,
TEII0BOM 2P PEKT peakinu OTPULIATEIbHBII;
SHTAIBIHUS PEAKIIMOHHON CMECH YMEHbIIIAETCS,
JABJICHUE PEaKIMOHHON CMECH MOBBIIIACTCS,
TEeMIIepaTypa CMECU YMEHBIIAETCSI.
2. CrexuomeTrpuueckre Kod(hGUIINEHTH B TEPMOXUMHYECKUX YPaBHEHUSIX YKA3bIBAIOT —Ha
peanbHbIe KOJIMYECTBA PEArupyIOIUX U 00Pa3yIONIUXCs BEIIECTB;
MaccChl BEIIECTB;
CKOPOCTh PacX0JIOBaHMS U 00Opa30BaHUs MTPOTYKTOB;
COOTHOUIEHUE MEXAY MacCaMU PEareHTOB.
13 DHepruei Ha3bIBaeTCA..
1. dusznueckass BeIMYMHA, XapaKTepU3yolllas HalpaBleHHE TeIiooOMeHa MeEXIy
CHUCTEMaMU;
2. HK30TEPMUUYECKUI XUMUUYECKHI MPOLECC ;
3. duzndeckass BENWYWHA, SBISIOMIAsICS MEpPOM B3aUMOJEHCTBUS U JIBHIKCHUS
MaTepHaIbHBIX CUCTEM;
4, TEPMOJIMHAMUYECKOE COCTOSIHUE CUCTEMBI;
5. KOJIMYECTBO TEILIa, BBIACIAIONIEECS B X0/I€ XUMUYECKOM peakIuu.
14. Xumudeckass peakius 00s3aTeIbHO COMPOBOXKIACTCS BBIICICHUEM WIIM TOTJIOMECHUEM
SHEPTUU, TOCKONIBKY ...

ORrwNMPEOYORGNEOAOS
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1. €e MPOTEKaHUe 3aKJII0YAeTCsl B pa3pblBe OJHUX U O0Opa30BaHUU IPYTHX XUMHUECKUX
CBsI3€H;

2. ee MpoTeKaHue TpeOyeT CTOJIKHOBEHUS pearupyrolux YacTHIL;

3. JUTSL €€ TIPOTEKaHUsl He00X0[Ma SHEPT s, paBHASI SHEPTUU aKTUBAIUY;

4. IIPH €€ IPOTEKAHUU HE 3aTParuBarOTCs sIpa aTOMOB;

15. lansr Tepmoxumudeckue ypaBHeHus: N2(r) +O2(r)= 2NO(r) - 180 k/Ix;

2NO(r)+02(r) = 2NO02(r) + 114 x/Ix. Paccuuraiite Teruory peakiuu N2 (r) + 202 = 2NO2
(r). OnpenenuTte Temnoty odpazoanus NO2. ,

1. Q =-33 x/Ix, Qoop(N02) = -66 x/[x/MOb;

2 Q =-294 kI, Qoop(N02) = -147 k/{x/Monb;

3. Q =-147 kI, Qoop(N02) = -294 kJI>x/MOmBb;

4 Q =-66 x/Ix, Qoop(N02) = -33 k/[x/MoIb;



5. Q =-294 xJIx, Qoop(N02) = -66 kJI>k/MOJIb.
16. ChopmynupyiiTe TpeThe HaUaI0 TEPMOTMHAMUKH.

1. CKOpPOCTb XMMHUYECKOM peakUuu OIPEHEIsAeTCs DHEPrued aKTUBAaLUU JAHHOU
peaxkuuu;

2. ¢u3nueckrue BeTUYMHBI, OAHO3HAYHO ONPEACISIONINE COCTOSIHIE €UCTEMBI, SIBIISIOTCS
(GYHKLIUAMHI COCTOSTHMS,

3. CyMMa M3MEHEHHS] BHYTPEHHEH PHEPrUM U COBEPUICHHON CHCTEMOW (Haj CHUCTEMOM)

paboTHI paBHA COOOIIEHHON (WK
BBIJICJICHHOM €10) TeIJIOTE;

4, IIpu OJAMHAKOBLIX YCJIOBHAX B PAaBHBIX o0BeMax PA3JIMYIHBIX Ta30B COACPIKUTCA
OJMHAKOBOC YHCJIO MOJICKYII;
5. OHTPOIINA HACAJIBPHOI'O HOHHOI'O KpUcTaJlia Ipu a0COIIOTHOM HYJIC paBHA HYIIIO.

17. CnaGplie 351€KTPOINTHI:

1. HCI, H2SO4

2. H2CO3, H2Si03

3. FeClI3, NaCl

4, NaOH, KOH

18. Onpenenure craHIapTHOE U3MEHEHHE SHTANIBIIMKM peakuuu ropenus merana CH4 + O2 =
CO2 + H20, 3nas, uto sHTanmsnuu odbpazosanusi CO2 (1), H20 (r) u CH4 (1) paBHBI COOTBETCTBEHHO
-393,5; -241,8; u -74,9 x/[>/MOIb.

OTBeT MpUBEIUTE C TOYHOCTHIO JI0 IECATHIX, Hapumep, 65,2 nnu -309,4.

19. B 500mn pactBopa cynbhara Maruus ¢ KoHIeHTpauei 0,2Mob/11 COAEPKUTCS _ T COJIU

20. BpiBeguTe KOHCTAHTY paBHOBECHs MJisi CHUCTEMbl. B KakoMm HalpaBlIE€HUU CMECTHUTCS

paBHOBECHEHE MIPH YBEIMUCHNUU JIABJICHHUS U TEMIIEPATYPBI.
2502 + 02 []12S03 +Q

BapuanTt Ne2
1.YkaxxnuTe OCHOBHBIE CTEXHOMETPUUYECKUE 3aKOHBI XUMHHU:
MEPUOJNYECKUI 3aKOH, 3aKOH KPATHBIX OTHOIIEHU;
3aKOH ABOraJipo, 3aKOH IIOCTOSIHCTBA COCTABA,
3akoH ['ecca, 3akoH /lanbpTOHA;
NEPUOANYECKUN 3aKOH, 3aKOH COXPAaHEHUS MacChl U SHEPTUH;
3akoH boinsa-Mapuorra, 3akoH ['eii-JIroccaka.
. I3 mepedncrnenHbIxX sBICHUH BbIOEPUTE TO, KOTOPOE HEJb3s1 OTHECTHU K XUMUYECKUM:
pacTBOpPEHUE COJIM B BOJE;
CBEPTHIBAaHUE KPOBH;
pazzieneHre U30TONOB ypaHa ¢ MOMOUIbI0 AUPPy3un;
B3pbIB INHAMUTA;
rOpeHue yris
3. BaxkHelmmM cineacTBUEM TEPMOXHMMHUYECKOTO 3aKOHa l'ecca sABISETCS YTBEP)KIEHHUE, UTO
TEII0BOM P PEKT XUMUYECKON peakiuu paBeH...

groMMEDdDOORONE

1. CyMMe€ TEeIUIOT 00pa30BaHUs UCXOIHBIX MTPOIYKTOB;
2. CyMMe TEIUIOT 00pa30BaHMsI MPOIYKTOB PEaKLIUU;
3. CyMME TemjaoT oOpa30BaHUS MPOAYKTOB pPEAKIHMHU 3a BBIYETOM CYMMBI TEIJIOT

o0pa3oBaHMsl  UCXOAHBIX  BEHIECTB C  Y4YETOM  CTEXHOMETPHUYECKUX  KO3((UIHMEHTOB
TEPMOXMMHUYECKOT0 YPAaBHEHMS PEAKIUY;

4. CyMME€ TeIUIOT 00pa30BaHUSl MCXOJHBIX BEIIECTB 3a BBIYETOM CYMMBI TEIUIOT
00pa30BaHUs MPOJYKTOB PEAKIIIH;
S. CyMM€ TeIJIOT O0pa3oBaHUsS MPOAYKTOB PEAKIUH 3a BBIYETOM CYMMBI TEIUIOT

00pa30BaHMs UCXOAHBIX BEILECTB.

4. B cooTBeTCTBUM € SMIUpPUUYECKUM ITpaBmiioM BanT-I'odda, npu nossiieHHH TeMIIEpaTyphbl
peakuronHoi cmecu ot 30 10 40 °C ckOpOCTh XUMUUYECKON PEaKIIUH. ..

1. yBenu4nBaeTcs B 22,4 pasa;

2. ymenbInaercs B 10 pas;



3.
4.
5.

yBeNIUUYuBaeTcs B 2-4 pasza;
JIOCTUTAeT CBOET0 MAaKCUMAJIbHOTO 3HAYECHUS;
IIPAKTUYECKHU HE U3MEHSETCS.

5. UneanbHBIM ra30M Ha3bIBAIOT...

1.
2.
3.

4.

5
6
1
2
3
4
5.
7.
1
2
3
4
5.
8.
1
2
3
4
5
6
9
1
2
3
4
5.
1

PONMNP—_OGORWONRE—OORWDNE

JIETKO COKMKAeMBIH ras;

ra3, MCXKXAYy MOJICKYJIaMU KOTOPOI'0 NPHUCYTCTBYIOT CHUJIbI B3AUMHOI'O IIPUTSXKCHU A,

ra3, XapakTECPUCTUKH KOTOPOTO IOJIHOCTHIO OIMCBHIBAIOTCS YPABHCHHEM COCTOSHUS
HJICaIBLHOTO Ta3a;

ra3, Harpetbii cBbiiie 1000 K;
rasz 0e3 I[BeTa U 3araxa.

. Pazmmuaror JBa COCTOSAHUSA BCEX TBEPABIX BEHICCTB!:

XPYIKOE B MATKOE;
IPOCTOE ¥ CIIOKHOE;
AUTOTPOITHOE U MOTUMOPQHOE;
aMop(hHOE ¥ KPUCTAIUTUIECKOE;
IPOYHOE U KOBKOE.

KpI/ICTaHHI/I‘leCKOC COCTOSAHUC XaPAKTCPUZYCTCA ..

YIOPSAI0OYEHHOW N€OMETPUYECKON CprKTypOI/I;
OnecTAiIei MOBEpXHOCTHIO;

XPYIIKOCTBIO;

KOBKOCTBIO;

TEIUIOIPOBOAHOCTBIO

Bce BemiecTBa ¢ KoBaJI€HTHBIMH PCUICTKAMU ...

XOpOoIlIKe NPOBOIHUKH AJIEKTPUUYECTBA,

001aJat0T HU3KUMHU 3HAYEHUSIMH TeMIepaTyp IUIaBICHUS;
IJIOXHME MPOBOJHUKH AJIEKTPUUECTBA;

MMEIOT OTTEHOK U3YMPYIHOI'O 1[BETA;

ABIISAIOTCS (peppOMarHeTHKamH.

rpaduT HEBO3MOXKHO MIPEBPATUTH B ajiMa3s.

. UeMy paBHBI CTaHAAPTHBIE SHTAJIBIINN 00pa30BaHMsI IPOCTHIX BEUIECTB?

1 xJIx;

298 JIx;

HYJIIO;

273 JIx;

3aBUCAT OT NPUPO/IbI BELIECTBA

0. Crexuomerpruueckue Ko3(pHUIUEHTH B TEPMOXUMHUYECKUX YPABHEHUSX YKa3bIBAIOT

COOTHOMICHUEC MCXKY KOJIMUCCTBAMU BCUICCTB,

PCAIBbHBIC KOJIMYECTBA pCAarupyromux u O6p33y101].[I/IXCSI BCIICCTB,
MacCcChI BEIICCTB,

CKOPOCTB paCXOJd0BaHUA U 06pa30BaHI/IH MIPOAYKTOB;,
COOTHOHICHUE MECXKY MacCaMU pCarcHTOB.

1. B 5K30T€pMHUECKON PEAKLINH ...

SHTAJIBIINS PEAKIIMOHHON CUCTEMBI MTOBBIILIAETCS;
TETIOBON 3P PEKT peakuy OTPULIATEIbHBIN;
SHTANIBIINS PEAKIIMOHHON CMECH YMEHbIIAeTCs;
JIaBJICHUE PEAKIIMOHHON CMECH MOBBILIAETCS;
TeMIIepaTypa CMECH YMEHbBIIAETCS

2. Bennunny R B ypaBHeHnn Knaneiipona-MeHeneeBa Ha3bIBaIOT. ..

MOCTOSIHHOM ABOrajapo;
KOHCTaHTOU bonbiimana;
SHEpPryueu aKTUBAIWH;
SHEpPruer HOHU3ALNH;

Ha



o. YHUBEPCAIBHON Ta30BOM MOCTOSHHOMN
13. Yto Takoe sHeprus cBsizu?

1. 3TO paboTa, HeoOXoAUMAs AJIsl yIaJICHUsI CBA3aHHOTO aToMa Ha OECKOHEYHO OO0JIbIIoe
paccTosiHue;

2. DHEPIUs, KOTOPYIO HYXHO 3aTpaTHTh I OTpbIBA DJJIEKTPOHAa OT aroMa C
IPEBpAILCHUEM IOCIETHETO B NOJOKHUTEIbHBIN HOH;

3. 3TO U30BITOYHAS SHEPTHsI, KOTOPOU JOJKHBI 001a1aTh MOJIEKYJIbI IJIsl TOTO, YTOOBI UX
CTOJIKHOBEHHE MOTJIO IIPUBECTU K 00Pa30BaHUIO HOBOTO BEIIECTBA;

4. 3TO (popMa SHEPruM, CKphITas B BEIIECTBAX M OCBOOOXKIAIOMIAACSA NMPU XUMHUYECKHX
npoleccax;

5. 9TO PHEPTUs MPEBPALICHUS KPUCTAIJIAa METa/lIa B U30JIMPOBAHHBIC ATOMBI.

14. CkopoCTh XUMHYECKOM PEAKIIUU - ITO ...

1. BpeMs, 32 KOTOPOE MOIHOCTHIO PACXOAYETCsl OJJHO U3 MCXOTHBIX BEUIECTB;

2. BpEMs, 32 KOTOPOE 3aKAHYMBAETCS peaKLus;,

3. U3MEHEHHE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOIYKTOB) B €AMHUILY BPEMEHH B
euHuIe 00beMa;

4. KOJINYECTBO BEUIECTBA MPOIYKTOB PEAKIIMU K MOMEHTY OKOHYaHHS PEAKIINH;

S. CKOpOCTh, C KOTOPOH 100aBJISIFOT XMMUYECKHE PEAKTHUBBI.

15. Hanbl Tepmoxumuueckue ypaBHeHus:: N2(r) + O2(r) = 2NO(r) - 180 k/lx; 2NO(r)+O2(r)
= 2N02(r) + 114 x/>x. Paccuuraiite Termnoty peakuuu N2 (r) +202 = 2NO2(r). Onpeaenure TEmIioTy
obpazoBanust NO2.

1. Q =-33 x/Ix, Qoop(NO2) = -66 kI>x/Mob;

2 Q =-294 kJIx, Qoop(N02) = -147 x[x/MOmb;

3. Q =- 147 k]I, Qoop(N02) = -294 kJ[»x/MOb;

4, Q =- 66 xJIx, Qoop(N02) = - 33 kJI>x/M0JIb;

5 Q =-294 k]I, Qoop(N02) = - 66 kJI»K/MOb.

16. CxemMa peakuuii, COOTBETCTBYIOIIAS] COKPAILEHHOMY MOJIEKYJISIPHO-MOHHOMY YPaBHEHHUIO
Cu2+ + 20H- = Cu(OH)2 , umeer BufI. ..

1. CuS0O4 + Fe(OH)2

2. CuCO3 + Fe(OH)2

3. CuSO4 + NaOH

4, CuS + NaOH
17. OTkpbITas cucTeEMa C BHEUIHEH CPENION ...
1 0OMEHHMBAETCSI YHEPTUEH, HO HE OOMEHUBAETCS BEIIECTBOM;
2 HE OOMEHUBAETCSI HU SHEPTHUEH, HU BEIIECTBOM;
3 00OMEHHMBAETCS BEIIECTBOM, HO HE OOMEHUBAETCS DHEPTHUEH;
4 00MEHHUBAEeTCs ¥ SHEPTUeH, 1 BEIIECTBOM;

S, B 3aBHCHUMOCTH OT YCJIOBMI, 0OOMEHHBAETCS TO SHEPTHEH, TO BEILIECTBOM.

18. Ompenenure crangapTHoe u3MeHeHHe dHTanbnuu peakiuu Cl12(r) + HI (r) = 12 (1) + HCI1
(1), 3Has, uto »HTaNBNUU oOpazoBanus HI (r) u HCI () paBHbI cooTBeTCTBEHHO +26,6 KJ>X/MOIb U -
92,3 x/Ix/mMonbs. OTBET MPUBEAUTE C TOYHOCTHIO JI0 JECITHIX, HAarlpumep, 65,2 wiu -309,4.

19. B 50r 10%-no0ro pactBopa NaCl conepxxurcs r NaCl

20. BpiBeguTe KOHCTAHTY paBHOBECUs NJisi CUCTEMbl. B KakoM HalpaBlI€HUU CMECTUTCS
HaIpaBJICHUE TIPY YBEITWICHHUH JaBJeHus U Temnepatypsl. 2HI = H2+12-Q

[Tepeuens TeM U151 yCTHOTO Ompoca:

1. YpaBHEHHE COCTOSHUS UACATBHOIO ra3a U €ro CIEACTBHUS.

2. IlepBoe Ha4aJI0 TEPMOJAMHAMUKH, €70 IPUMEHEHNE K Pa3IU4YHBIM MporeccaM. BHyTpeHHss
DHEPIHs U DHTAJBIINS.

3. 3akon ['ecca. Temnora 00pa3oBaHus CIOKHBIX BEMIECTB. TeIIoTa CropaHusi.

4. Pacyer TeruioBbIX 3(P(PEKTOB peakuuil Mo TerioTaM 0O0pa30BaHMS, CTOPAHUS U SHEPTUSM
CBS3CH.



5. TemioeMKOCTh M €€ 3aBUCHUMOCTh OT TeMIepaTypbl. 3aBUCUMOCTh TEIUIOBOTO 3¢ dekra
XMMHUYECKON peakluy OT TeMIEepaTyphbl.

6. ®opmyna Kupxrodda. YpaBHeHHE TEIIOBOro OajlaHCa W TEOpEeTUYEeCKas TeMIleparypa
TOPEHHUS.

7. Bropoe Hawano TepMoAMHAMUKHU. PacueT W3MEHEHMIl SHTPONMM IPU PAIUYHBIX
nporeccax. 3aBUCUMOCTb SHTPOIMHU OT TEMIIEPATYPHI.

8. Tepmoannamuueckue noTeHuuansl. Jueprun ['easmronsia u ['n60ca, nx cBoiicTaa.

9. YpaBuenue ['u66ca — ['enbmrospiia.

10. dazoBbie paBHOBECHSI B OJHOKOMIIOHEHTHBIX cHcTemax. YpaBHeHue Kiaysumyca —
Knaneiipona.

11. Pacuer KOHCTAaHT paBHOBECHS M PABHOBECHOI'O BBIXOJd XHMHUYECKOM pPEAKIUH U3
TEPMOJIMHAMHUYECKUX JAHHBIX.

12. UneanbHbie pacTBOpHl. KomumMratuBHbie CBOMCTBA PACTBOPOB. DKCTPAKIIHSL.

13. PactBopsI aektponutoB. Teopus [ebas — Xrokkens.

14. Y nenpHasi, MOJISIpHasl ¥ 3KBUBAJIEHTHASI 3JIEKTPOIIPOBOAHOCTD.

15. D/1C ranpBaHUYECKHUX 3JIEMEHTOB. DJIEMEHTHI C IEPEHOCOM U 0e3 mepeHoca.

16. KonuenrparuonHssle nenu. TepMoauHaMuKa rajJbBaHUYECKOr0 AIEMEHTA.

17. Tepmonunamuyeckue noreHuanbl. CooTHomenne Makcgena.

18. KuneTnka npocThIX peakiui.

19. Metoab! onpezencHus NopsaKa peakiui.

20. BaustHue TeMiiepatypbl Ha CKOPOCTh XMMHUECKUX PEaKIIUM.

21. KuHeTuka CII0KHBIX pPEaKIIHil.

22. TIpuOnrkeHHbIE METOIbI XHMUYECKON KHHETHUKH.

23. depMeHTATUBHBIN KaTallu3.

24. ®OTOXMMUYECKUE PEAKLIUH.

25. Teopun XUMUYECKOU KUHETUKH.

26. ConpsKeHHBIE peaKIiy.

27. ABTOKaTaIUTHYECKUE PEAKIUU.

28. KuHeTruka koe0aTeIbHbIX XUMUUECKUX PEaKIIU.

29. llenHble peakyH.

30. Xumuueckas KUHETHKA. 3HaU€HUE Il XUMUYECKON TEXHOJIOTUI

31. CkopoCTh XUMUYECKON PEAKIIMU B TOMOTE€HHON U T'€TEPOr€HHBIX CUCTEMAX.

32. dakTopsl, BIUSIONIME HA CKOPOCTh XUMUYECKON PEAKIIUH.

33. 3akoH aelictBua Macc. Kunetnueckue ypaBHEHUs.

34. 3aBUCHMOCTb CKOPOCTHU peakiuu oT Temreparypsl. [IpaBuno Baut-I'odda.

35. Katanmsaropsl. ' OMOreHHBIN U r€TEPOreHHBIN KaTalu3.

36. Kunetnueckue ypaBHeHus. [lopsaok peakiuu.

37. Kunernueckoe onvcaHue HeOOpaTUMBIX peakIMii BTOPOro nopsaka Tuna 2A— mpoyKThl
B 3aKpBITBIX cucTeMax. CTeneHb NpeBpallieHust U BpeMsl MOIYyIPEBPALCHUS.

38. Kunermueckoe omnucaHue HEOOpPaTUMBIX peakiuil BTOporo mnopsaka tumna A+B—
MPOJYKTHI B 3aKPBITHIX CUCTEMAX.

39. O6paTumas peakuus IepBOro MopsaKa U ONpeieieHue ee KWHETUYECKHX apaMeTpoB.

40. OcHOBHBIE MOCTYJAThl KHHETUYECKOTO aHAIM3a MHOTOCTAAUIHBIX XUMUUYECKUX PEAKIIH.

41. IlapamnenpHble peakUMH IIEPBOTO TNOPSAAKA U ONPEACIIEHUE UX KUHETHUYECKUX
apaMeTpoB.

42. IlocnenoBaTenbHbBIE U CONPSKEHHBIE XUMUUECKHE PEAKIUH.

43. AKTHUBHBIE CTOJKHOBeHHUS. lVICTONKOBaHME OHHEPruM AakTUBAllMd B paMKax TEOpUU
OMHAPHBIX CTOJIKHOBEHUH.

44. DxcriepuMeHTalbHAs M UICTUHHAS YHEPTUU akTUBalu. Ctepudeckuil GpaxTop.

45. Teopuss aKTUBUPOBAHHOIO KOMIUIEKca (mepexogHoro cocrosHus). IloBepxHOCTH
MOTEHLNATBHON SHEPTHH CUCTEMBI PEArUPYIOLINX MOJIEKYI.

46. Ilytp peakuun. Koopaunarta peakuuu. OHEprusi akTUBalUMU. BpIBOJ OCHOBHOIO
YPaBHEHMsI TEOPHH aKTUBUPOBAHHOI'O KOMILJIEKCA.



O01mee pacnpenenenne 0a/110B TeKyIero KOHTPOJISI 10 BUAAM y4eOHBIX padoT 1JIsl CTY/ICeHTOB

PeliTunr-kontpois 1 TECTUPOBAHUE 10
PeitTuHT-KOHTPOIIB 2 TECTUPOBAHUE 15
PeliTuHr-KOHTpOIIH 3 TECTUPOBAHUE 15
[Tocemenue 3anatuii 5
CTYJICHTOM

JlomoIHUTEIbHBIC OaJLIbI 5
(6onyCHI)

BrinosiHeHue ceMecTpoBoro

IJIaHa CaMOCTOSITEIbHOM 10
paboThI

2. IIpome:kyTOYHAA aTTeCTAIUA MO AUCHUIINHE
ITepedyenb BOpPoCoOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYecKUX 3a1a4 / 3alaHUi K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (mpu
HAJIMYHIH)

Ilepeuens BOpOCOB U1l IPOMEKYTOUHOM aTTeCTAlluU. TECT
OIlK-1
brok 1 (3HaTh):
1. VI3 mepedncieHHbIX SIBICHHUI BEIOEPUTE TO, KOTOPOE HEJIb3s1 OTHECTH K XUMUYECKUM:
pacTBOPEHHE COJIA B BOJC;
CBEpTBHIBAaHUE KPOBH;
pasziereHre U30TOMOB YpaHa C MOMOIIbI0 Ju(y3un;
B3PbIB IUHAMHUTA;
TOpEHHUE yIiis
2. BaxkHelmmM clieZICTBUEM TEPMOXMMHUUYECKOTO 3aKoHa ['ecca sBIseTCs yTBEpXKACHUE, YTO
TEII0BOM 3P PEKT XMMUUYECKON peakuy paBeH. ..

AR

1. CyMMe TEIUIOT 00pa30BaHMsI UCXOIHBIX MPOAYKTOB;
2. CyMMe TeIUIOT 00pa30oBaHUs IPOAYKTOB PEAKIINH;
3. CyMM€ TEeIJOT OO0pa30BaHUS MPOAYKTOB PEAKIMH 32 BBIYETOM CYMMBI TEIUIOT

O6p a30BaHHuA HNCXOOHBIX BCIICCTB C yYueToOM CTCXUOMCTPUUCCKHUX KOBq)(I)HI_[I/ICHTOB
TEPMOXUMHUYCCKOT'O0 YPAaBHCHUA PCAKIINH,

4. CyMME TEIUIOT 00pa3oBaHMs HCXOJHBIX BEIIECTB 3a BBIYETOM CYMMBI TEIUIOT
00pa3oBaHUs NPOAYKTOB pPEaAKIINH;
S. CyMME TemjaoT oOpa30BaHUS MPOAYKTOB pPEAKIMU 33 BBHIYETOM CYMMBbI TEIUIOT

00pa3oBaHMs UCXOTHBIX BEIIECTB.

3. B cooTBeTcTBUYU € HMIMpUYEcKUM IpaBuiioM Bant-I'odda, npu nossiieHHH TeMIiepaTypbl
peakuronHoi cmecu oT 30 10 40 °C ckOpoCTh XUMUUYECKOW PEAKLIUH. ..

1. yBenu4uBaercs B 22,4 pasa;

2 ymenbIaercs B 10 pas;

3 yBeIM4MBaeTCs B 2-4 pasa;

4 JIOCTUTAET CBOETO MaKCUMAJIbHOTO 3HAYECHMUS;

5. MPAKTUYECKHU HE U3MEHSETCSI.

4. VneabHBIM ra30M Ha3bIBaloT...

1 JIETKO CXKMKaeMBIil Tas;

2 ra3, MeJy MOJIEKYJIaMl KOTOPOTI'O IPUCYTCTBYIOT CHJIbl B3AUMHOT'O IIPUTSKEHMUS;

3. ra3, XapakTePUCTUKH KOTOPOTO ITOJIHOCTHIO OIMCBHIBAIOTCS YPAaBHCHHEM COCTOSHUS
UJICaJIBLHOrO Ia3a;

4, ra3, Harpetbii coimre 1000 K;

5. ra3 Oe3 L[BETa U 3amaxa.

5. PaznuyaroT ABa COCTOSIHUS BCEX TBEPJIBIX BEUIECTB:



XPYIKOE B MATKOE;
MPOCTOE U CII0KHOE;

AUTOTPOITHOE U MOTUMOP(HOE;
aMOp(HOE U KPUCTATITUTICCKOE;
MPOYHOE U KOBKOE.

KpHCTananeCKoe COCTOSIHUE XapaKTEePHU3yeTCs ..
YIIOPSIIOYCHHON reOMETPUICCKOM CprKTypOI/I;
OJecTsIIeH MOBEPXHOCTHIO;

XPYIKOCTbHIO;
KOBKOCTBIO;
TEIUIOPOBOAHOCTHIO
Bce BemecTBa ¢ KOBaJICHTHBIME PEIICTKAMH ...
XOPOIIIHE TPOBOIHUKH JIEKTPHUECTBA;
00J1aJaf0T HU3KUMHU 3HAYCHUSIMH TEMIIepaTyp TUIaBIICHHS,
IUIOXUE TIPOBOHUKH JJICKTPHUECTBA;
UMECIOT OTTEHOK M3YMPY/IHOTO I1BETA;
SIBIISIIOTCS (peppoOMarHeTHKaMHu.
rpaduT HEBO3MOXKHO MIPEBPATUTH B ajiMa3s.

. UeMy paBHBI CTaHIAPTHBIC SHTAIBIIUN 00PA30BAHUS IPOCTHIX BEIIECTB?

1 xJIx;

298 JIx;

HYJTIO;

273 JIx;

3aBUCSAT OT MPHUPOJIBI BEIIECTBA

COOTHOUIEHUE MEXAY KOJIUYECTBAMU BEILECTB;
peasIbHbIE KOJIMYECTBA Pearupyoumux 1 00pa3yromxcs BEHIeCTB;
MaccChl BELIECTB;

CKOPOCTb pacX0JJ0BaHMsI U 00pa30BaHUs MPOJTYKTOB;
COOTHOILEHUE MEKY MacCaMH pPEarcHTOB.

0. B ax30TepMUYECKOl peakIu ...

DHTAJIBIINS PEAKIIMOHHOM CUCTEMBI ITOBBILIAETCS;

TEII0BOM 3P PEKT peaklMy OTPULIATEIbHBII;

DHTAJIBIINS PEAKIIMOHHON CMECU YMEHBIIAETCS,

JTaBJICHUE PEAKI[MOHHOM CMeCH MOBBIIIAETCS;

TEMIIEPATypa CMECH YMEHBIIAECTCS

1. Benmnunny R B ypaBHennn Knanelipona-MeHeneeBa Ha3bIBakoOT. .
IIOCTOSTHHOW ABOTazpo;

KOHcTaHTOM bonpMmana;

DHEPrUeil aKTUBAILH;

SHEpryue HOHU3ALNY;

YHHMBEPCAIbHON ra30BON MTOCTOSHHOU

12 Uto Takoe sHeprus cBsizu?

U"P.U-’!\’!—‘*‘.U"P.w!\’!—‘*‘S"‘%@!\’!—‘\OP’%@!\’!—‘W@P"%W!\’!—‘>'S”.4>9°!\’!—‘°\m.4>9°!\’!—‘

1. 3TO paboTa, HeoOXoauMast JUTsl yIaleHHs CBI3aHHOTO aToMa Ha OECKOHEUHO OOIbIoe
paccTosiHue;

2. DHEprusi, KOTOPYIO HYXHO 3aTpaTUTh JJs OTpPhIBa DJIEKTPOHA OT aromMa C
MIPEBPAIICHHEM TOCIICHETO B IMTOJIOXKHUTEIILHBIN HOH;

3. 9TO U3OBITOYHAS DHEPTHsI, KOTOPOH JOMKHBI 0071a1aTh MOJIEKYIIBI JIJIsl TOTO, YTOOBI X
CTOJIKHOBEHHUE MOTJIO TIPUBECTH K 00pa30BaHUIO HOBOT'O BEIIECCTBA;

4, 3TO ¢opMa SHEPTUHU, CKPHITasi B BEIIECTBAX M OCBOOOKIAIOIASICS MPU XUMHUYIECKHX
mporeccax;

5. 9TO PHEPTHs MPEBPAIICHUs KPUCTAIITIA METaJllIa B U30JIMPOBAHHBIC aTOMBI.

13. CkopoCTh XUMHYECKOU PEAKIINH - ITO ...

. Crexuomerpuyeckre KOdPPHUIMEHTH B TEPMOXUMUYECKUX YPAaBHEHUSIX YKa3bIBAIOT HA ...

1. BpeMsi, 32 KOTOPOE MOJTHOCThIO PACXOAYETCSl OJIHO U3 UCXOAHBIX BEUIECTB;



2. BpEMsI, 3a KOTOPOE 3aKaHYMBAETCS PEAKIINS;,

3. MU3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOIYKTOB) B €AMHUILY BPEMEHH B
eIUHHMIIC 00beMa;

4. KOJINYECTBO BEUIECTBA MPOIYKTOB PEAKIIMU K MOMEHTY OKOHYAHHS PEAKIINU;

o. CKOPOCTBh, C KOTOPOU TOOABISIOT XMMHUECKUE PEAKTHBBI.

14. Jlanbr Tepmoxumuueckue ypaBHeHus: N2(r) + O2(r) = 2NO(r) - 180 x/Ix; 2NO(r)+O2(r)
=2NO02(r) + 114 x/Ix. Paccuuraiite Temioty peakiuu N2 (r) +202 = 2NO2(r). Onpenenute TemioTy
obpazoBanust NO2.

1. Q =- 33 x/Ix, Qoop(NO2) = -66 kJI>x/M0b;

2. Q =-294 k]I, Qoop(N02) = -147 xJI»x/MO0b;

3. Q = - 147 kI, Qo6p(N02) = -294 x/[x/MOmb;

4, Q =- 66 xJIx, Qoop(N02) = - 33 kIx/mMo7b;

5. Q =-294 xJIx, Qoop(N02) = - 66 kJ{k/MOIIb.

15. Cxema peakuuii, COOTBETCTBYIOIIASI COKPAILEHHOMY MOJEKYISIPHO-HOHHOMY YPaBHEHUIO
Cu2+ + 20H- = Cu(OH)2 , umeer Buf. ..

CuS0O4 + Fe(OH)2
CuCO3 + Fe(OH)2
CuSO4 + NaOH

. CuS + NaOH

[IpenMer uzyuenus: Gpusndeckoir xumuu. Ee 3HadeHHe 111 TPOMBIIUIEHHOCTH. Polb yueHbIX
B Pa3BUTUU PUINICCKON XUMHUH.

MonekynapHO-KHHETUYECKAasl TEOpHsl  arperatHblx COCTOSHUMM  BewmlectBa. [loHsAthe
arperaTHoro cocTosiHMs BellecTBa. [lepexos BemecTBa U3 0JIHOTO arperaTHOro0 COCTOSIHUS B IPYTo€.

I"azo06pa3znoe (mapooOpa3HOe) COCTOSHUE BEUIeCTBAa. 3aBUCHUMOCTh CBOICTB ra3oB OT HX
CTPOEHHUS.

OcHoBHBIE Ta30Bble 3akoHbl (3akoH boinsg-Mapuorra, [I'eit-JIroccaka, ABoraapo,
Krnaneiipona-Meneneesa).

WneanbHble U peanbHble ra3bl. ['a3oBele cMecu. 3akoH JlanbToHa.

XapakTepucTuKa TBEPJOTO COCTOSHUA BemlecTBa. Kpucrammmueckue u aMopHbIE TBEpIbIC
tena. [IoHsaTHE DIIeMEHTapHON STYEUKH.

Buytpennee ctpoenune kpuctamioB. OCHOBHBIE THIBI KPUCTAIUIMYECKUX  PEIIETOK.
[Tonmumopdusm u usomopdusm.

XapakTepucTHKa KUJIKOTO COCTOSTHUS BEIIECTBA.

CpoiicTBa XKHUAKOCTEH C TMO3UIUN MOIEKYISIPHO-KUHETHUECKONH TeopuH (TMOBEPXHOCTHOE
HaTsDKEHUE, BA3KOCTh, UCIIAPEHHUE U KUTICHHUE).

Xumuueckas TepMoguHaMuKka. OCHOBHBIE TEPMOJAMHAMUYECKUE MTOHSATHUSA.

[TepBoe Havano TepMoguHaMUKHU. ET0O MpUitokeHHe K XMMHUYECKUM TTPOIIECCaAM.

TemnoBeie >ddexTst xumMuueckux peakiuii. TemnoTel o0pa3oBaHHs, pa3IOKEHUS,
pacTBOpEeHUs U T.1.

Tepmoxnumus. 3akoH I'ecca.

CrnencrBus u3 3akoHa ['ecca. TepMoxumMu4eckne pacyeTsl.

Bropoe nHauanmo TtepmoauHamuku. OHTponusa. HampaBieHue mnpoTeKaHUs XUMHUYECKUX
nporueccos. DHeprus ['1b6ca.

TennoBas teopema HepHcra.

PactBops! — pusuko-xumudeckue cucteMbl. dusndeckas v TUApPaTHAS TEOPUH PaCTBOPOB.

XapakTepucTuka NoJIIpHbIX pacTBoputesiel. Junons. JusnekTpuueckast HOCTOSHHAS.

PacTBOpuMOCTE Ta30B B KUAKOCTAX. 3aKOH [ 'eHpH.

B3aumHas pactBopumocTs xkuakocteil. Kpurnueckas temneparypa pacTBOpEHUS.

CsoiicTBa pactBopoB. Juddy3us. 3akon duka.

OcmoTryeckoe NaBieHHe U ero Ouonormyeckoe 3HaueHue. OObEAMHEHHBINH 3aKoH BaHT-
Toddoa.

JlaBieHue HaCBILEHHOT O ITapa pactBoputens. [lepsslii 3akoH Payis.

Temneparypa 3aMep3aHusi M KUIIEHHUS pa30aBIIEHHBIX pacTBOpoB. Btopoit 3akon Pays.
[TprMeHeHrne METOI0B KPUOCKOTTUH 1 S0YILTHOCKOIIHH.

el A



[TpuunHbI OTKIOHEHUH OT 3aKkoHOB Payins u Bant-I'odda B pacTBOpax 31eKTpOIUTOB.

Xumuyeckasi kKuHeTukKa. CKOpOCTh XMUMHYECKOW PEaKIMM B FOMOT€HHOM M Te€TepOre€HHBIX
CHUCTEMax.

@akTopbl, BAUSIOIINE HA CKOPOCTh XUMHUECKON peaklMK. 3aKOH AEHCTBUSA Macc.

3aBHUCHUMOCTh CKOPOCTH PEAKIIMHU OT TeMIiepaTypbl. Teopusi akTHBUPOBAHHOT'O KOMILJIEKCA.

KartanuzaTopbl. [ OMOreHHBI M reTepOreHHbIN KaTaaus.

Kunernueckue ypaBHenus. [lopsaok peakuuu.

Cinoxuble peakiuu. LlenmHeie peakuum.

HeoOpaTtumblie u o0patumbie peakinu. XUMHUYECKOE PABHOBECHE.

Cwmemenue xumudeckoro papHoBecus. [Tpunuun Jle [llarense.

biok 2 (ymets):

1. B 3HA0TEpPMHUECKUX PEAKLIMSIX ...

1. sHTaNBIKS PEAKIIMOHHON CMECH yBETNUHBACTCS,

2. CKOpPOCTh XUMHUUYECKOM peakluy yBEINIUBAETCS IIPU OHUKEHUH TEMIIEPATYPHI;

3. TeroBoil 3(pPeKT peakuu MOI0KUTENICH;

4.1U1 JOCTYDKEHUS paBHOBECHSI TPEOyeTCs KaTaau3aTop;

5.paBHOBecHE ycTaHAaBIUBaETCs ObICTpee.

2.CKOpOCTh XUMUYECKON peaKuu - 3TO ...

1. Bpemsi, 32 KOTOPOE MOTHOCTHIO PACXOAYETCS OJHO U3 UCXOIAHBIX BEIIECTB;

2. BpeMs, 3a KOTOPOE 3aKaHYMBAETCs pEaKIIUs;

3. U3MEHEHUE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) B €AMHHILY BPEMEHU B
eInHuLE 00beMa;

4. KOJTMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMN K MOMEHTY OKOHUAHUS PEaKIIHH;

5. CKOpPOCTB, C KOTOPOU JI00ABIISIIOT XUMUYECKHE PEAKTUBBHI.

3. ChopmynupyiiTe nepBoe Ha4ano TePMOIUHAMUKH.

1. CKOpPOCTh XUMHUYECKOM peaKuu ONpeAeseTCs] SJHEPruel akTUBallui JAHHOU peaKlnu;

2. ¢u3uyeckue BETUYMHBI, OJHO3HAYHO OIPEJEIIAIONINEe COCTOSHUE CUCTEMBI, SBIISIOTCA
(GYHKIUSMHU COCTOSIHUS,

3. cyMMa HM3MEHEHHUS BHYTPEHHEH SHEprMM M COBEpLICHHOM cHucTeMod (Haja CHCTEMOH)
paboThl paBHA COOOIICHHOM (MU BBIICIEHHOH €10) TEIUIOTE;

4. mpu OIMHAKOBBIX YCJIOBHUSAX B PaBHBIX 00beMaxX pa3IUYHBIX Ta30B COAECPIKUTCS OJMHAKOBOE
YHCIIO MOJIEKYJ;

5. Macca BEIIECTB, BCTYNMBIIMX B XUMHUYECKYI0 pEakKLHIO, paBHA MAacce BEUIECTB,
00pa3oBaBIIMXCS B Pe3yJIbTaTe TON XUMUUECKOU PEAKIIUH.

4.B xakux eIMHULAX U3MEPSAETCS SHTPONHUS?

1. Jx/monb;

2. kJ>K/MOJIB;

3. k/]x/(Monb © K);

4. JIx/(moib * K);

5. kJx/K.

5.B TBEpOM COCTOSIHMM, KaK U B KHJKOM, HE MOTYT HaXOAUTHCS BEIIECTBA CO CIEAYIOLIMMHU
XUMHUYECKUMHU CBSI3SIMU:
METAITMYECKUMHU
WOHHBIMH;
Ban-nep-BaanbcoBbIMY;
KOBaJICHTHBIMU;
BOJIOPOJHBIMU
.UeTBepThIM COCTOSTHUEM BEIIECTBA SBISETCS IIa3Ma, KOTopasi IpeaCTaBIIsieT co0oii ...
ra3, COCTOSIIIUN U3 CMECU HEUTPAJIbHBIX U MOHU3UPOBAHHBIX YACTHI] U AJIEKTPOHOB;
MOJIHOCTHIO MOHU3UPOBAHHBIN Ia3;
amMop(QHOE BEILIECTBO;
KHUJIKHE KPUCTAILIBL;
CYNEPTSHKEIIOE BELIECTBO.

gbrwONPEPORONE



7. UneanbHBIM Ta30M Ha3BIBAIOT...

1. JIETKO COKMKAEMBIH ras;
2. ra3, MEXJ1y MOJIEKYJIaMU KOTOPOT'O IIPUCYTCTBYIOT CUJIbI B3AUMHOIO IPUTSKEHUS;
3. ra3, XapakTCPUCTUKH KOTOPOTO IOJIHOCTHIO OIMCBHIBAKOTCS YPAaBHCHHEM COCTOSHUS

UJEAIIBHOTO ra3a;
ra3, Harpetbiii cBbiiie 1000 K;
ra3 0e3 1BeTa U 3araxa.
. PaznuuaroT 1Ba COCTOSIHUS BCEX TBEP/BIX BEILECTB:
XPYIIKOE U MATKOE;
IPOCTOE U CII0XKHOE;
AUTOTPOITHOE U IMOTUMOP(HOE;
aMop(HOe U KPUCTATIINYECKOE;
IIPOYHOE U KOBKOE.
Bce BemecTBa ¢ MOJEKYISIPHBIMU KPUCTAIIIMUECKUMH PELLIETKAMM ...
XOpOIINE NPOBOJIHUKH JIEKTPUYECTBA;
001aJat0T HU3KUMHU 3HAYEHUSIMH TeMIepaTyp IIaBICHUS;
IJI0XHME MPOBOJHUKH AJIEKTPUUECTBA;
UMEIOT OTTEHOK U3YMPYIHOTO 1IBETA;
SBIISIIOTCS (peppoMarHeTHKaMu.
10. B KakuxX eIuHMLAX BBIPAKAIOT BEIMYUHBI, BXOJIIME B BBIPAKEHHE IEPBOr0 Hayaia
TEPMOJAUHAMUKU?
B €IMHUIIAX 3aps/ia, HalpuMep, B KyJIOHaX;
B €IMHMIIAX JIaBJICHUS, HAIIPUMED, B IACKaJISIX;
B €IMHUIIAX BPEMEHH, HAIPUMEp, B CEKYHJIaxX;
B €IMHMIIAX KOJIMYECTBA, HAIIPUMED, B MOJISIX;
B €IMHULIAX HEPTUH, HAIIpUMEp, B JUKOYJIIAX.
1. B 5x30TepMHUECKON pEaKLIMH ...
SHTAJIBIINS PEAKIIMOHHOM CUCTEMBI ITOBBILIAETCS,
TEII0BOM 3P PEKT peakMK OTPULIATEIbHBbII;
DHTAJIBIINS PEAKIIMOHHON CMECU YMEHBIIAETCS,
JTaBJICHUE PEaKIMOHHON CMECH MOBBILIAETCS,;
TEMIIEPATypa CMECH YMEHBIIAETCS.
2. Crexuomerpuueckre Ko3(hPUIMEHTH B TEPMOXUMHUECKUX YPaBHEHUSIX YKa3bIBAlOT —Ha
peasbHbIE KOJIMUYECTBA PEarupyolX U 00pa3ylomuxcs BEIIecTB;
Macchl BEIIECTB;
CKOpOCTB PacX0/10BaHMsI U 00pa3oBaHMsI IPOAYKTOB;
. COOTHOILIEHUE MEXKy MacCaMH pPEareHTOoB.
13. DHeprueit Ha3bIBAETCA. ..
1. ¢usnueckas BeJIMYMHA, XapaKTEepHU3yIolllas HallpaBJI€HWE TEIUIOOOMEHa MEXIy
CUCTEMaMHU;
2. 9K30TEPMHUYECKUN XUMUYECKUH TIPOLIECC ;
3. ¢u3uueckass BENUYMHA, SBISAIOMIAACS MEpOH B3aUMOJCHCTBUS M JBMIKEHUS
MaTepuaibHBIX CUCTEM;
4. TEPMOJNHAMHYECKOE COCTOSIHUE CUCTEMBI;
5. KOJIMYECTBO TEIlIa, BHIICTSIONIEECS B X0/1€ XUMHUECKOHN peaklnu.
14. Xumuyeckass peakiusi 005S3aTEIbHO COMPOBOXKIAETCS BBIACICHUEM WM TOIJIOLICHUEM
SHEPTrHUH, TOCKOJIBKY ...
1. ee MpOTEeKaHUe 3aKII0YAeTCs B pa3pblBe OJHUX U 00pa30BaHUU JAPYIMX XMUMHUYECKHUX
CBsI3€;

gRrwONMEOVCORONE©OR
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2 ee MpoTeKaHue TpeOyeT CTONIKHOBEHUS PearupyroluX YacTHII,

3 JUTSL €€ MPOTEKaHMs He00X0IMMa SHEPTHsI, paBHAsI SHEPTUHU aKTHBAIIUH;
4, MIpU €€ MPOTEKAHUH HE 3aTPAaruBalOTCs SApa aTOMOB;

15. Ykaxxute OCHOBHBIE CTEXMOMETPUUYECKUE 3AKOHBI XUMUU:

1.

MEPUOJNYECKUI 3aKOH, 3aKOH KPaTHBIX OTHOLIEHUI;



3aKOH ABOrajipo, 3aKOH ITOCTOSIHCTBA COCTaBa,

3akoH I'ecca, 3akoH JlanbTOoHA;

MEePUOIUYECKHI 3aKOH, 3aKOH COXPAHEHHS MacChl U SHEPTHH;
3akoH boitns-Mapuotra, 3akoH I eit-JIroccaka.

okrwn

biok 3 (Bmanets):
TepmoaunamMuveckass (yHKIMS, XapaKTEPHU3YIOLIas CTEMEHb YHMOPSAOYEHHOTO COCTOSHUS
CUCTEMBbI
a) PHTpoOIUs; 0) SHTANBIUS; B) BHYTPEHHSS SHEPTUS; T) TEIJI0BOH 3 ekt
Kunernueckoe ypaBHenue aiga romoreHHou peakiun CH4+2H2S—CS2+4H2
a) v=k c2(H2S) c(CH4); ©) v=k c(H2S) c(CH4); B) v=k c2(H2S); r)v=k c(CH4)
[Ipu yBemumuenun Ttemmeparypsl oT 10-60°C (TemmepaTypHblii Ko3(pHUIIMEHT paBeH 2)
CKOPOCTb pPEaKIIMH YBEJINYUBAETCS B!
a)32 06)10 B) 64 1) 128
Jlia yBenuuenus Beixona npoaykra FeO+H2= Fe +H20, AH>0 nano
a) TIOBBICUTH JaBiieHHE; O) MOHU3UTH aBJICHHUE; B) TMOBBICUTH TEMIEpaTypy; T)
MOHU3UTH TEMIIEPATYPY.
YBenuueHne CKOPOCTH XMMHUYECKON peakIMH MpU BBEIEHUU KaTaau3aTopa MPOUCXOIUT B
pe3ysbTaTte yMEHbIICHUS
a) TerioBoro 3¢ dexra; 0) SHEPrUU aKTHBALIHH;
B) DHEPI'Us CTOJIKHOBEHUM; I') SHEPTUsl CBS3HU.
Jlns yBenuuenus Boixona npoaykra peakunn CO+2H2=CH3OH, AH<O0, nago
a) MOHMU3HUTH TEMIIEPATypy; 0) MOBBICHTH TEMIIEPATYPY;
B) OBBICUTH KOHIIeHTpaluio CO; r) moBeicuTh KoHIeHTpario CH30H
CrangapTHOe 3HaUCHUE W3MEHEHUS dHeprun [ m66ca MOKHO BBIYUCIHTE 110 (popmyrie
a)AG=AH+TAS; 6)AG=AS-TAH; B)AG=AH-TAS; r)AG=H-TS
[Tpu mepexose OT KPUCTALTMYECKOTO COCTOSIHUS B Ta3000pa3HOE SHTPOIIHS
a) yMeHbIIIaeTcs; 0) yBEIIMUUBACTCS B) HE U3MEHAETCS T) U3MEHSETCSl CKAYKOOOPa3HO
Ecnu temnieparypHbiii KO3Q(GUIUEHT CKOPOCTH PaBeH 2, TO MPH YBEIUYEHUU TEMIIEPaTypbl
o1 20°C 10 50°C cKkopoCTb XUMUYECKON PEAKIMM __ pas.
1. YBenuuutcs B 8 2. Ymenpmmtcs B 8 3. YBenmuuutca B 6 4. YMEHBIIUTCS B 6
3HayeHHsT KOHLIEHTpAIMi BEIECTB, YCTaHABIMBAEMblE IOCTE JOCTHXKEHHS CHCTEMOMN
COCTOSIHUSI paBHOBECHSI, HA3bIBAIOTCH. ..
1. [Tpaktnueckumu  2.KoHeuHbiMu 3.OKBUMOJSIpHBIMA  4.PaBHOBECHBIMU
Bripaxkenue 3akoHa JEeHCTBYIOIINUX MACC 11 CKOPOCTH 3JIEMEHTAPHONW TOMOT€HHOM peakInu
2A(r) + B(r) = A2B(r) umeer Buf. . ...

a. v=k-[A]2-[B] b. v=k-[A2B] ¢ v=k-[A]-[B] d. v=k [A]2
CrannaptHas sHTanbnus obpasoBanuss AH® CaCO3 cooTBercTByeT TeruioBoMy 3¢ddekty
peakuuun

a) CaO+CO2=CaCO3;
0) CaO+C+02=CaCO03;
B) Ca+1/202+C02=CaCO3;
r)Ca+3/2 02+C=CaCO3
CrangapTHasi PHTAIBIUS 00pa30BaHUs Cylb(aTra MarHusi COOTBETCTBYET TEIJIOBOMY 3D dexTy
peakimn
a)MgO+S03=MgS04;
06)MgO+S+1,502=MgS04;
B) Mg+S02+02=MgS04;
r) Mg+S+202=MgS04.
Kunernueckoe ypaBuenue st romorenson peakunn CH4+2H2S«—CS2+4H?2
a) v=k . [H2S] .[CH4]; 6) v=k .[H2S]2.[CH4]; B) v=k .[H2S]; r)v=k.[CH4]
Kunernueckoe ypaBuenue aiis  peakuuu 3CI12 (I)+2Fe(TB)=2FeCl3 (TB)
a)v=k.[CI2] 3 6) v=k.[CI2] B)v=k.[Fe].[CI2] r)v=k.[Fe].[FeCl3]
Kunernueckoe ypaBHeHUE Jisi TOMOT€HHOU peakuun A2+2B2=2AB2



a)v=k.[A2].[B2]2 ©6)v=Kk.[A2] B)v=Kk.[B] r)v=k.[B2].[A]
Koncranta paBHOBeCHS 1)1 T€TE€POT€HHON CUCTEMBI
2NaHCO3 (k) <> Na2CO3 (k) + CO2 (r) + H20 (x) umeer Bua
VYpaBHEeHHE KOHCTAaHTHI paBHOBecHs rereporenHor peakuuu Si02(k) + 2H2 = Si(k) + 2H20
UMEET BUL...
Koncranra paBHoBecust mist rereporennor cuctembl Na2CO3 (k) + CO2 (r) +H20 (k) <«
2NaHCO3 (k) umeer BU[ ...
Ecnm temneparypubpiii Ko3duimeHT paBeH 3, TO Mpu MOBBIMICHHH TemiiepaTypbl Ha 30°C
CKOPOCTb YBEIMUYUTCS B pas.
a)6 6)9 B)3 )27
s cmetenus paBHoBecus B cucteme H2+S=H2S, AH= -21 k/[>)x B cTOpoHY cepoBo0poa
HaJI0
a) IOBBICHTB TeMIIEpaTypy O) MOBBICUTD JaBIICHHUE
B) TIOHU3UTH JABJICHUE T') MOBBICUTH KOHIIEHTPAIMIO BOJOPOIa
CornacHo BTOpOMY 3aKOHY TEPMOJIMHAMUKH U1l U30JMPOBAHHBIX CUCTEM
a)AS>0; 6) AH=0; B) AG<0; r) AS<0
VYpaBueHnue koHcTaHThl paBHOBecus it 3S+2H20=2H2S+SO2 umeer Bua
a)K= 6)K=8B) K= r)K=
st ememenns papHoecust MgO+CO2=MgCO3, AH<0 B cTopoHy NMPOAYKTOB HA/I0
a) MOBBICUTH TEMIEPATypy; O) MOBBICUTH 1aBIICHUE;
B) OBBICUTH KOHLIEHTpalo MgO; r) HOHU3UTH 1aBJICHUE.
Ecnu temneparyphblii koo duiment paBeH 2, To 4ToObl TOHU3UTH CKOPOCTh B 16 pa3 Hamo
MOHU3UTH TEMIIEpATypy Ha °C.
a) 8°C 0) 80°c) 40°C r) 4°C
Ecnmu temnepaTypHbIii KOdQQHUIMEHT paBeH 3, TO 4TOOBI CKOPOCTh YMEHBIIMJIACh B 9 pas,

HaJ0
a)yBenuuuth Temnepatypy 20°C 6) yBenuuuts Temnepatypy 30°C
B) yMeHbIIUTH Temnepatrypy 30°C 1) ymeHbLIUTH Temneparypy Ha 20°C

CrangaprtHas sHTanbnus obpazoBanus AH® CaCO3 coorBeTcTBYeT TeIioBoMY 3(hdexTy

peakuuu
a) Ca0O+CO2=CaCO3; 6)CaO+C+02=CaCO3;
B)Ca+1/202+C0O2=CaCO3; r)Ca+3/2 02+C=CaCO3

st yBenuaenusi ckopoctu mipsimoit peakuun 2NO+02=2NO2 B 1000 pa3 Hamo yBETUYUTH
JIaBJICHUE B a) 20; 6) 100; B) 10; 1) 50

Ecnu npsmas peakuus HAET C BBIJCICHWEM DSHEPTUM M C yMEHbIIEHHEM o0bema
ra3o00pa3HbIX BELIECTB, TO YTOOBI CMECTUTH PaBHOBECHE BIIPABO HAJIO

a) MOBBICUTH TEMIEPATYPY; O) MOBBICUTH J1aBIICHUE;

B) MOHU3UTH JJaBJICHUE; I') IOHU3UTh TEMIIEPATYPY.

Ecmu nansa peakunn HCOH = H2+CO ckopoctb peakiuu Boipaxkaetcst B Buje v= k*CHCOH,
TO IIPY MOBBIIIEHUN KOHIIEHTPALMU aJIbJETH/IA B 3 pa3a CKOPOCTb PEaKLUU

a) yBenuuuTcs B 3 pasza; 0) yMeHbLIUTCS B 3 pa3a;

B) yBeIUYHTCA B 9 pas; r) yMeHbLIUTCA B 9 pas.

TepmoaunamMuueckon (PyHKITUEH COCTOSIHUSI CHCTEMBI HE SIBIISICTCS

a) PHTpoIUs; 6) BHYTPEHHSS HEPTHs, B) paboTa; I') SHTAIBIIHS.

Hns cmemenus paaoBecus C2H4+H2=C2H6, AH<0 B cTOpOHY IPOYKTOB PEAKIIMU HAJIO

a) OBBICUTh TEMIIEpaTypy; 0) MOBBICUTH JaBIICHHE;

B) YMEHBIIUTH KOHIIEHTPALIUIO BOJOPO/Ia; T') TOHU3UTDH JIaBJICHHE.

s yBenuuenus Beixona ZnO B peakuu Zn(OH)2= ZnO+H20(x), AH>0 Hano

a) yBenn4yuTh KoHLEeHTpauuio Zn(OH)2; 0) NOBBICUTH TEMIIEpaTypy;

B) MOBBICUTH JIaBJICHUE; T') T00AaBUTH BOAY.

KoncTanTa ckopocTu peakiiuy He 3aBUCUT OT

a) Temreparypbl; 0) KOHIEHTpAallMd pPEarupyroulux BEIIECTB; B) NPUPOJIbI BEILECTB; T)
KaTajn3aropa



MeTtoanyeckue MaTepuabl, XapaKTepH3yOIHe NPOLeAYPbI OlleHUBAHUS

B 3 cemectpe Ha OCHOBE KOHTPOJIBHBIX BOIPOCOB K JIa0OPaTOpPHBIM U MPAKTUYECKUM
3aHATUAM  (QOPMUPYIOTCS HMHIMBUAYaJbHbIE 3aJaHUs JUld KaXJIOro CcryaeHTa. B pesynbrare
BBISIBJISICTCS TIPOLICHT MPABUJIBHBIX OTBETOB, HA OCHOBAHMUHU 4ero (HOPMHUPYETCS HHIWBUIAYAIbHBIN
CEeMECTPOBBIA PEUTHHI CTyaeHTa. Ha OCHOBE THMOBBIX KOHTPOJIBHBIX BOIIPOCOB (hopMUpyeTCs
TEMaTHKa 3K3aMEHAIMOHHBIX OMJIETOB M C YYETOM KayecTBa OTBETOB Ha SK3aMEHALlMOHHBIE U
JOTIOJIHUTEIIbHBIE BOIIPOCH JK3aMEHATOpa, C YYETOM CEMECTPOBOIO PEHUTHUHIA OIPEAEIAeTCS
9K3aMEHALlMOHHAsI OLICHKA.

B 4 ceMecTpe Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB K MPAKTUYECKUM 3aHATUAM (POPMHUPYIOTCS
WHAMBUAYaJIbHbIE 3aJJaHUsl JAJIs KaKJ0To CTyAeHTa. B pe3yibTare BbISBIAETCS MPOLEHT ITPaBUIIbHBIX
OTBETOB, HA OCHOBaHMM 4ero (popMHUpYeTCsl MHAUBUIYAIbHbIN CEMECTPOBBIM peUTHHT cTyneHTa. Ha
OCHOBE THUITOBBIX KOHTPOJBHBIX BOMPOCOB (POPMHUPYETCS TEMAaTHKA IK3aMEHAIIMOHHBIX OUJIETOB U C
Y4ETOM KauecTBa OTBETOB HAa JK3aMCHALMOHHBIE M JIOINOJHUTEIBHBIE BOIPOCHI DK3aMEHATOpa, C
Y4€TOM CEMECTPOBOI'0 PEUTHHIA OIIPENEISIETCS SK3aMEHAIIMOHHAs OLIEHKA.

MakcumanbHas cymMma 0ajuioB, Habupaemasi CTyA€HTOM 1o AucuumiiuHe paBHa 100.

Onenka | Ouenka 1o O6ocHoBaHue Yposens

B HIKae chopmuposannocmu
Oanax KomnemeHyuil
bonee | «OTnuuHO» CopepxaHue Kypca OCBOEHO IOJIHOCTbIO, 0€3 Buicokuii yposens
80 po0esIoB, HEOOXOIMMBIE TPAKTUYECKUE

HaBBIKH pabOTHI C OCBOCHHBIM MaTE€PUATIOM
c(hopMUPOBaHbI, BCE MPEAYCMOTPEHHbBIE
mporpamMmoit o0yueHus yueOHbIe 3a1aHHs
BBITIOJTHEHBI, KAYECTBO MX BHITIOTHEHHUS
OLICHCHO YHCJIOM 0ajjIoB, OJIU3KUM K
MaKCHMaJbHOMY

66-80 | «Xoporio» CopneprkaHue Kypca OCBOCHO MOJIHOCThIO, 0e3 | ITpooeunymeutii
po0eJIoB, HEKOTOPHIE MPAKTHUECKUE HABBIKU | yposeeHb
paboThI ¢ OCBOCHHBIM MaTEpUAJIOM
c(hOopMHUPOBAHBI HEJOCTATOYHO, BCE
IPeIyCMOTPEHHBIE IPOrPaMMOi 00yUeHHS
y‘-Ie6HBI€ 3alaHus BBIIIOJIHEHBI, KAYECTBO
BBINOJIHEHUS HU OJJTHOTO M3 HUX HE OLIEHEHO
MHUHUMAJIBbHBIM YHCJIOM 6aJ'[J'IOB, HEKOTOPLIC
BUJIbI 33/1aHUH BBIIOJIHEHBI C ONTMOKaMU

50-65 | «YnmoBnerBo- CopepxaHue Kypca OCBOEHO YaCTUYHO, HO Iopozoewiit yposens
PHUTEIBHO npo0esbl He HOCAT CYIIECTBEHHOTO XapakTepa,
HE0OXO0IUMbIE TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOEHHBIM MaTe€pHaIOM B OCHOBHOM
chopMupoBaHbI, OOJTBITUHCTBO
IPEIYCMOTPEHHBIX POrpaMMOi 00y4YeHHUs
yueOHBIX 3aJJaHHI BBHIITOJHEHO, HEKOTOPBIE U3
BBITNIOJTHEHHBIX 3a/1aHN, BO3MOKHO, COZIEPKAT

ONIMOKHU
Menee | «HeynoBner- ConeprkaHne Kypca He OCBOCHO, HeoOXxoaumble | Komnemenyuu ne
50 BOPUTEIBHO» IPaKTUYECKHE HaBBIKU PaOOTHI HE chopmuposanvi

c(hopMUPOBaHBI, BEITIOJHEHHBIE yUeOHBIC
3aJ]aHus coJepkKar rpyoble OIMOKU




3. 3axanus B TeCTOBOI (popme MO JUCHUITIMHE
[Ipumeps! 3anaHuit:
Jns cmemenust paBHoBecuss MgO+C0O2=MgCO3, AH<0 B cTOpoHY IPOIYKTOB HaJI0
- TIOBBICUTD JIABJICHUE
- IOBBICUTH KOHIIeHTpauuo MgO
- IOHU3UTH JaBJICHUE
- IOBBICUTH TEMIIEPATYPY

Hns cmemenus papHoBecus B cucteme H2+S=H2S, AH= -21 x/[>x B cTopoHy cepoBogopo/ia
Haz10

- IOHU3UTH J1aBJICHUE

- IOBBICUTDH TEMIIEPATYPy

- IOBBICUTH KOHIEHTPALIMIO BOJAOPOIa

- TIOBBICUTD JIABJICHUE

YBenudeHne CKOPOCTH XMMHYECKON PEaKIMK TPU BBEICHUW KaTaau3aTopa MPOUCXOIUT B
pe3yNbTaTe YMEHBIICHUS

- BHEPIUsl CTOJIKHOBEHUI

- TeroBoro 3¢ dexra

- DHEPTUS CBS3H

- SHEPruu aKTUBAIIUU

Ecnu xoHIeHTpalysi MOHOB XJiopa B pacTBope xiopuaa amomunus = 0,06 monw/m, TO
KOHLIEHTpALUs COJIM PaBHA.......... MOJIB/T

Ha tutpoBanue 20 mn pactBopa NaOH norpebosanocs 20 mn 0,11 HCl. Konuenrpanus
NaOH paBHa......... H.

PactBop, B KoTOpOoM pH mpakTudecku He MEHSETCS IPU 100aBIEHUU HEOOIBIIUX KOTUYECTB,
KaK KUCJIOTBI, TAK M1 OCHOBAHUSI — 3TO ............. pacTBop.

[TonHbI epevyeHb TeCTOBBIX 331aHUN C yKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MeIleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaLII/IOHHO-O6pa30BaTeJ'ILHOM rnoprtajie HWHCTUTYTA 10 CCBIJIKEC
https://www.mivlgu.ru/iop/course/view.php?id=161

OI_[eHKa PaCCUUTBIBACTCA KaK MPOUCHT MPABUJIIBHO BBINTOJIHECHHBIX TECTOBBIX 3a,Z[aHPII>i N3 ux
o0mIero yuca.



