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OobopoTHasi cTOPpOHA TUTYJLHOTO JucTa PITY /]

I. PaGouas mporpamma nepecMoTpeHa Ha 3acefanuu JlenapramenTa:

[IpoTokom oT « » 20 r. Ne

Hupektop [emapramenra

(moucs) (M.0. damums)

I1. PaGouasi nporpamMmma nepecMoTpeHa Ha 3acefanuu Jdenapramenra:

IIpoToKOI OT « » 20 1. Ne

Hupekrop [emapramenra

(moanuck) (1.0. ®amumus)



AHHOTAIUA

Pabouas mporpamma yuyebHOM aucuurinHbl «OpraHudeckas u (pusudeckas
XUMHS»  pa3paboTaHa Uil  CTYyAEHTOB 1-2  KypcoB, oOyyaroumxcs IO
CHEIHATbHOCTU 30.05.02 «MenmumHcKas OHOPU3NKaY. JucuurnnuHa
«Oprannueckas U pusndeckasi XuMus» OTHOCUTCA K 00s3aTe€IbHBIM JTUCHUIUIMHAM
0a30Bol yacTtu yuyeOHoro miaaHa. O0mas TpyJoeMKOCTb JUCLUILIMHBI COCTABIISET
7 3a4eTHBIX enuHUI (252 yacoB). Juciumimza peanusyercs Bo 2, 3 CEMeCTpax.

Jucuunnuna «Opranudeckas U (u3nyeckas XUMHsS» J1aeT 0a30BbIE 3HAHMS
00 OpraHMYecKUX COEAMHEHMSIX: O KIACCH(PUKALUM W HOMEHKIAType, O
XUMHUYECKOM CTPOCHUU H (PU3UKO-XMMHUYECKHUX CBOWCTBAX OCHOBHBIX KJIACCOB
OpraHUYECKUX COCOUHEHUH, O METOJAX CHUHTE3a, O CBS3M MEKIY CTPOCHUEM
BEIIECTB M MX PEAKIHMOHHOM CIOCOOHOCTHIO. boJblioe BHUMAaHHE YIEHSETCS
IPUMEHEHUIO (PU3MKO-XMMUYECKMX METOJIOB aHalM3a OpraHMYECKHUX BEIIECTB, a
TakKe J1JabopaTopHbIM paboTam, 1eJIb KOTOPbIX HAyYUTh CTYJEHTOB 00paIaThes ¢
7a00paTOPHOI MOCY/IOM MU OCBOUTH OCHOBHBIE IPOLEAYpPbl OYMCTKH, CHUHTE3a U
UACHTU(UKALIMY OPTaHUYECKUX COCTUHEHUI.

Paznen «®usnyeckas XuMUs» OXBAThIBAET KPYr BONPOCOB, CBSA3AHHBIX C
W3YYEHUEM 3aKOHOB TEPMOJMHAMUKH M TEPMOXUMHUHU, XUMUYECKON KHUHETHKU U
anekTpoxuMuu.  Oco0oe BHUMaHHE YAENAETCd W3YYEHUIO MOBEPXHOCTHBIX
SABJICHUA W CBOWCTB JUCIEPCHBIX CHCTEM, CBOWCTB BBICOKOMOJEKYISPHBIX
COEIMHEHUN U UX PACTBOPOB.

Henb0  OCBOCHMS IUCUUIUIMHBI SBIAETCS (DOPMUPOBAHHE CHUCTEMHBIX
3HAHUI O 3aKOHOMEPHOCTSIX XMMHUYECKOTO MOBEICHUS OPTaHUYECKUX COCAMHEHUN
BO B3aWMOCBA3M C HMX CTPOEHUEM, YMEHHs NPOTHO3UPOBATH HAIpPAaBJICHUE U
pe3ynabTaT  (PU3MKO-XMMHUYECKMX  MPOLECCOB U SIBIICHUW, XMUMHYECKUX
OpeBpalieHnii OMOJOrMYeCKd Ba)XKHBIX BEIIECTB, a Takke (HOPMUPOBAHHE

IMPAKTHYCCKHUX HABBIKOB pa6OTBI C OPraHM4cCKUMH BCHICCTBAMM.
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v’ 3HAKOMCTBO C OCHOBHBIMH HayallaMHd TEPMOIUHAMHKH;

v' (hopMHpOBaHHE HABBIKOB HHTEPIPETAIMM PACCUYUTAHHBIX  3HAYCHMIA
TEPMOJIMHAMHUYECKUX (PYHKIUN C II€JIbI0 MPOTHO3UPOBAHUS BO3MOKHOCTHU
OCYILIECTBIICHUS U HAITPABJICHUS MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

v’ 3HAKOMCTBO c Kiaccudukanuen OpraHUYECKUX COEIMHEHUH,
HOMEHKJIaTypOu;

v\ U3ydeHHE TOMOJOIMYECKHX PSJOB OCHOBHBIX KIJIACCOB OpPraHUYECKUX
COCJIMHCHUN;

v (hopMHpOBaHHE COBPEMEHHBIX IIPEACTABICHUNA O CTPOEHHH M CBOMCTBaX
OPraHUYECKUX BEIIECTB;

v’ BBIABJIEHHE 3aBHCHMOCTH MEXIY CTPOCHHEM (YHKIHOHAJIBHBIX TPYII U
XAMHUYECKMMH CBOMCTBAMHM OCHOBHBIX KJIACCOB OPraHUYECKHUX COCIMHEHU;

v’ BBIABJIEHHME 3aKOHOMEPHOCTEHM MPOTEKAHUS XMMUUYECKHUX MIPOLIECCOB;

v (opMHpOBaHHE 3HAHHH O MPOCTPAHCTBEHHOM CTPOCHHH OPTraHUYECKHX
COCIMHEHU, B3aUMHOM BJIMSHUM aTOMOB M CIOCO0OaM €ro mnepeiadyu B
MOJIEKYJIE C TIOMOIIBIO DJJIEKTPOHHBIX A()PEKTOB, O CONPSKEHUU U
apOMaTUYHOCTH;

v’ pa3BUTHE XUMUYECKOTO MBIILIEHNUS;

v' (hopMHpOBaHWE 3HAHWI, YMEHMH M HaBBIKOB O€30MacHOM paboTel B
J1a00paToOpuH.

v/ 3HAKOMCTBO C METOJAaMH CHHTE€3a, OYHCTKH W  HICHTU(PHKAIMN
OPraHUYECKUX COCAUHECHUH.

v’ ®opMupOBaHWE 3HAHWM W yMEHMH B  HCIOJB30BAaHHH  METOJOB
WHCTPYMEHTAILHOTO (U3UKO-XxuMuueckoro anammza (Y®-, UK-, SAMP-
cnextpockonuu, I KX, JKAX ) B opranudyeckoil XuMuu.

JIist ycnemrHoro wu3y4deHus AUCHUIUIMHBL «OpraHudeckas W (Quznyeckas
XUMHUS» Yy OOYy4arolmuxcsi JOJKHBI OBITh COPMUPOBAHBI  CIICTYIOIINE
npeBapUTEIbHbIC KOMIIETEHIIUN:

- CIIOCOOHOCTH HCIIONB30BAaTh COBPEMEHHBIE METOJIBI M TEXHOJIOTHH (B TOM

yucie nHOOpPMaIMOHHBIE) B MPO(HECCUOHAIBHOU IeSITEIHHOCTH;



- CIIOCOOHOCTh OCYIIECTBIIATH TIOUCK, XpaHEHWe, OoO0pabOoTKy © aHaIu3
uH(OpMAITMU W3 Pa3INYHBIX HCTOYHWKOB W 0a3 MaHHBIX, MPEICTABIATh €€ B
TpedyemMoMm dopmaTe C HCIOJIb30BaHHEM HH(OOPMAIIMOHHBIX, KOMITBIOTEPHBIX W
CETEBBIX TEXHOJIOTHI;

- CHOCOOHOCTHh BBINOJIHATH CTAHJAPTHBIE OINEpallud IO MpeajaraeMbiM
METOIUKaAM

B pesyabraTre uW3ydeHHS JAaHHOW JWCHMIUIMHBI Yy  OOydYaroIIMXcCs

dbopmupyIOTCA ChaeAyIomue NpoPecCuOHATbHBIE KOMIIETEHIUU:

Koxa u ¢popmysiupoBka dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIIETeHIHU U

e @dmu3uyeckue U XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHHH.

e MexaHU3Mbl OPraHUYECKUX PEAKIIHM:
ANEKTPOPUITBHOTO U HYKIICOPHIEHOTO
MIPUCOETMHEHUS U 3aMEICHUS,
3JII/IMI/IHI/Ip0BaHI/IiL

3Haer
e XapakTepUCTHUYECKUE, TEPMOJUHAMUYECKUE
(YHKIIUU KaK KPUTEPUU CaMOIIPOU3BOJILHOTO
IPOTEKaHUsI XMMUUYECKUX MPOLIECCOB U
KPUTEPUU PABHOBECHSI.
e [lpaBuna paboThl B XUMHUYECKOH TabopaTopuu
OIIK-5 TOTOBHOCTh e [IpaBuia oOpaieHust ¢ OPraHMuYEeCKUMHU U
HCIIOJTb30BATh HEOpraHMYECKUMHU BEUIeCTBAMU
OCHOBHBIE ¢buzuKo- e OrmnpenensaTe NPUHAMIECKHOCTh OPTaHUYECKUX
XMMHYECKHE, COEMHEHHH K KJIaccaM U TpyIam.
MaTeMaTHYECKHE u o CocraBusth CTPYKTYPHBIC 2t
HHBIC CCTECTREHHO CTepeOXUMUYECKUE (GOPMYJIBI.
HAyUHB® TOHATHA H . OHI/ICHVBaTL MEXaHU3MBbI OpraHUYEeCKUX
peakiuii B 00IIeM BUAEC M MPUMEHUTENIBHO K
MCTOJIEL 1P PCHICHUH KOHKPETHBIM PEAKIIHSIM.
PO ecCHOHATbHBIX e Onpenensar, HaIM4Me W THUI KHCIOTHBIX H
3ama4 OCHOBHBIX LIEHTPOB B KOHKPETHBIX MOJIEKYJIAX,
JlaBaTh UM CPaBHUTEIIbHYIO OLICHKY.
YmMmeer e PaccuuThiBaTh  W3MEHEHUS  TEPMOJUHAMU-

YEeCKUX MOTEHIIMATIOB B Pa3IMYHBIX MpOIeccax
Y CUCTEMaXx.

o I3meparh (PU3MKO-XUMUYECKHE MapaMeTphI
pPacTBOpOB, CMecel, TeTEPOTeHHBIX CUCTEM

e OOpamarsCsid C XUMHUYECKUMU PEAKTUBAMU M
n1abopaTOpHOMN TOCYI0M

e Pa3OupaThCs B ONMCaHUU J1AOOPATOPHBIX
METOUK

e (CraBuTh y4e0HO-UCCIIeI0BATEIbCKHI
JKCIIEPUMEHT  HAa  OCHOBE  OBJAJICHUSA




OCHOBHBIMH TIPHEMaMH TEXHUKH padoT B J1a00-
paTopumu.

HaBbikamMu mporHO3UPOBATH HANPABICHUE
PEaKIMK UCXOJIS U3 CTPYKTYPHOU (HOPMYJIBI
BEIIIECTBA.

HaBbikamu orpesiesieHus 3JeKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUSI OPraHUYECKUX
COCIII/IHGHI/Iﬁ " CBA3BIBAHHA 3THUX IIAPaMETPOB C
PEaKIIMOHHOMN CIIOCOOHOCTBIO.

XUMHAYECKUMU U CIICKTpaJIbHBIMU METOJaMU
ONpCACIICHNA HAJINYNA KOHKPCTHBIX
(YHKIIMOHATIBHBIX TPYIIT ¥ CHEIHPHISCKIX
(GbparMeHTOB B MOJICKYJIaX.

MeTtoaMu HHTEPIPETALUY TTOTYYSHHBIX

3ApPaBOOXPaHCHUHU

Brnaneer
JTAHHBIX
MeTtonamu ornpeencHus GU3NKO-XUMHISCKUX
XapaKTePUCTHK HEOOXOAUMBIX ISl pacdera
B)XHEUIINX TEPMOJAMHAMHYECKUX (HYHKIIMI
XUMHYECKHUX TIPOIECCOB.
DU3NKO — XUMUYECKUMH METOIaMH aHaIu3a
BEIIIECTB, 00Pa3yIIIUX UCTHHHBIC PACTBOPBI,
reTePOTreHHBIC CUCTEMBI
HaBbikaMu MOMCKa JIMTEPATYPHBIX UCTOYHUKOB
1 paboTHI C yueOHOH M HAYYHOH JHTEpaTypoOii;
HavanpHbIMH HaBBIKAMH Pa0OTHI B
nJabopaTopun
HOBBIC 00J1aCTH UCCIICIOBAHUS U IMPOOJIEMBI B
3Haer cdepe pazpaboTku 6MO(U3NIECKUX U (PUZHKO-
I1K-12 XHMHYECKUX TEXHOJIOTUH B 3[]paBOOXPAHEHUH
CITOCOOHOCTH K
OIPEICICHAIO HOBBIX ONpE/IENATh HOBBIE O0JIACTH UCCIIEJOBAHMS U
obOnacreit
npobisieMbl B cepe pa3paboTKu
HCCIICIOBAHUS U VYmeer
npoGitem B cepe 6I/IO(1)I/ISI/III€fKI/IX 1 U3UKO-XUMHUYECKUX
paspaboTku TEXHOJIOTHH B 3JJpaBOOXPAHCHUN
OMOPU3NIECKHUX U
(U3UKO-XMMHYECKHUX CIOCOOHOCTBIO K OTNPECIICHUIO HOBBIX
TEXHOJIOTUH B obracreli uccienoBanus u npodiaeM B chepe
Bnaneer

pa3paboTKu OnopU3NUECKUX U PU3UKO-
XUMHUYECKHX TEXHOJIOTUH B 37paBOOXPAaHEHUH

I[J'IS{ (bOpMI/IpOBaHI/ISI BBIIICYKAa3aHHBIX KOMHCTCHHI/Iﬁ B paMKax AUCHUIIIINHBI
((OpFaHI/I‘—IeCKaSI u (1)I/I3I/I‘-IGCKa$I XUMUSD) TPUMCHAKOTCS CICAYIOIIUC MCTOIbI

aKTUBHOT'O/ MHTEPAKTHUBHOIO OOyYEeHUs: MPOOJEMHBIE JIEKIIMH, padoTa B MajbIX



rpymnmax,  MO3IOBOM  IITYpM,  pELIEHHE  HCCIENOBATENIbCKUX  3aj]ady,

WHIUBUyalIbHAs padoTa.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Teopernyeckas 4acTh Kypca BKIIOYAET B ce0sl JICKIIMOHHBIA KypCc B 00beMe
72 4aca. VHTEpakTUBHBIE METOJbI, NPUMEHSEMBIE B TEOPETUUYECKOM KypcCe:

HpO6J’ICMHBIC JICKIINH

Paspen 1. Ilpeamer d¢usuyeckon xuMuM. OCHOBBI XUMHYECKOH
TepMOIMHAMHKH (5 YacoB)

BBenenue. [IpeameTr u conepkanue (GU3NUECKOM XMMHUH.  3HAYEHUE
¢u3znyecKol XMMHUM JJIsl TOATOTOBKU CIIELUAINCTOB B 001aCTH OMOXUMUH, POJIb
JUCHUIUIMHBI B PEIIEHUN HACYIIHBIX AKOJIOTHYECKUX rpobiem (1 yac)

Tema 1. OcHOBBI XUMHYECKOH TePMOAMHAMHUKH (2 Yaca).

OCHOBHBIE TOHATUS XMMHUYECKOW TEPMOAMHAMHUKH, IIE€PBOE HAYalo.
BuyTtpennss sHeprus u dHTanbnudA. Tennoemkocts. Tepmoxumus. 3akoH l'ecca n
CIIeACTBUS W3 Hero. TemnoTsl 00pa3oBaHUSI U CrOpaHUS  BEILIECTB.
Tepmoxumuueckue pacuetsl. Kaopumerpus. Bropoe Hadaio TepMOAMHAMHUKM.
TepMmoauHaMuueckre OOpaTUMble W HEOOpATUMbIE MPOLIECCHl. DHTPONUS U
TEPMOJIMHAMHMYECKAsi  BEPOSITHOCTb  COCTOSIHUSL ~ CUCTEMBL.  AHAJIMTHYECKOE
BBIPAKEHNE TPETHETO Hayala TEPMOJANHAMUKH.

XapakTepucTuyeckue (PyHKIMU U TEPMOJMHAMUYECKHE TOTEHIMAJIBI.
MaxkcumanbHast pabora mpouecca. Jueprusi ['u66ca u I'enpmroneua. [lonstue o
XUMUYECKOM TMoTeHiuane. TepMoauHamMuyeckue (QakTopbl, OMpPEaesIone
HaIlpaBJICHUE Ipolecca. BTopoe Hayano B OTKPBITBIX CHCTEMAx M B JKHUBBIX
OpraHu3Max.

Tema 2. Xwumuueckoe paBHoBecue (2 4yaca).KoHcTaHTa paBHOBECHS,
CrocoOBl €€ BBIpAXKEHUS U pacyeTa. YpaBHeHue wuzorepmbl Bant-T'oddda.
XHUMHUYECKOE pPABHOBECHE B TI'E€TEPOTCHHBIX CHCTEMax. V3MEHEHHE KOHCTAHTHI

paBHOBeCHsS C TeMIlepaTypoil. YpaBHeHuHe H30xopbl u u300apel Bant-T'odda.



[Ipuanmn cmemenus pasHoBecun  Jle lllarense kak ciencrBue BTOPOro Hadasua

TCPMOANHAMUKMU.

Pazgen 2. da3oBble paBHOBecHs M pacTBopbl. KosutMraruBHbie
CBOIicTBA pacTBOpOB (3 yaca)

Tema 1. ®a3oBble paBHOBecHs (2 yaca)

[IpaBuno ¢a3z ['mbOca. Ananu3 (a30BOil AWArpaMMbI COCTOSHUS BOJIBI.
VYpaBuenue Knaysuyca-Kinaneiipona u ero npuMenenue. J[aBiaeHue HaChIIEHHOTO
mapa HaJ pacTBOpPOM. 3akoHBI Paymsa. DO0yIIMOCKONHS, KPHOCKONUS W WX
npumenenue. Jduddy3us u ocmoc B pactBopax. OOpaTHBI ocMoc. 3HayeHUE
OCMOTHYECKOT'0 AAaBJICHUS AJ11 OMOJIOTrMYE€CKUX IPOLIECCOB.

Tema 2. B3aumHasi pacTBOPUMOCTD KuAKocTei (1 yac)

[lepBbiii  3axkoH  KonoBanoBa.  [ucTwinsiuust  JBOMHBIX — CMECE.
Pextudukamus. Bropoit 3akon KonoBamoBa. A3€0TpOIHBIE CMECH, HX
NPUMEHEHUE W METOJbl Ppa3ACNICHUs a3eoTPOIHbIX cmeceil. OrpaHHYeHHO
pacTBOpUMBIE KUIKOCTH. [IeperoHka ¢ BOASHBIM MTapoM.

3akoH pacnpenenenuss Hepucra-IllunoBa. OkcTpakimuss u  QakTopsl,
BIIMAIONIME HA CTENEHb SKCTparupoBaHus. PacTBOpbl Tra3oB B KUIKOCTSX.

Koaddumment pactsopumocTu. 3akoH I'eHpu.

Paznen 3. Daexkrpoxumust (6 yacoB)

Tema 1. PacTBopbl 3j1eKTpoInTOB (2 Yaca)

[IpyuuuHbl OTKIOHEHUs OT 3akoHOB Payns u Bant-I'opda B pactBopax
CWJIBHBIX D3JIEKTPOJUTOB. M30TOoHMUYeckuil kodPduiineHT. 3aKkoH pa3OaBICHHS
OctBampga st CciaObIX  3JEKTpoMTOB. OCHOBHBIC TOJOKEHUS TEOPHUHU
pacTBOpOB CHJBHBIX dJekTposutoB [lebas u  [tokkens. AKTHBHOCTS,
ko2 (PUIIMEHT aKTUBHOCTHU, MOHHAs CHJIa pacTBOpa. Pacder cpemHero 3HayeHUs
ko3 dulreHTa akTUBHOCTH.

VYnenpHas M 9KBUBAJICHTHAsI SJEKTPONPOBOAHOCTh. KOHIyKTOMETpHS 1 €e

IpUMEHEHUE.



Tema 2. Daextpoanbie noTeHuuainbl 1 IC (4 yaca)

Onextpoanble mnoreHuuansl u OJIC. KonTakTHbli U 1udPy3noHHBINA
MOTEHIHAJIbI B TAJIbBAHUYECKOW Ienu. MexaHu3M BO3HHKHOBEHHS JIBOMHOTO
anektpudeckoro cinos ([I2C) ma mexdasznoit mosepxHocTH. Ctpoenme J[OC.
@akTOpHl, BIUSIOIINE HAa BETUYMHY U 3HAK JIEKTPOJHOTO OTEHIMANA.

N3mepeHne anekTponHoro mnoreHuuana. (CraHIapTHBIA — BOJOPOJHBIN
ANEKTPoA. Psii cTaHIApTHBIX 3JIEKTPOAHBIX MOTEHIMAIOB W BBIBOJBI M3 HETO.
VYpaBaenue HepHera 1151 3€KTPOAHOTO NOTEHIMATA.

Tunel 3JeKTpOXUMHUUYECKUX 1ieneil. CXeMbl U MPUHIUI Pa0OThl XUMUYECKHX,
KOHIICHTPAIMOHHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX Lienei, pacuer D/(C.
Knaccuduxkanus 3mektpoaoB. InekTpoasl 1-ro, 2-ro u 3-ro pogoB. CtaHmapTHbIC
Y UHJUKATOPHBIC AJIEKTPOAbL. XJIOpCEpeOPsHbINA, CTEKIISIHHBIN U UOHCEJICKTUBHbBIC
ANEKTPOAbI, UX IPUMEHEHHE.

Pa3nen 4. XuMuveckass KHHETHKA M KaTauu3 (4 yaca)
Tema 1. dopmajbHas KHHeTHKa(2 yaca)

[Ipeamer xumuueckoit KuHETHKUA. CKOPOCTh peakiuu (CpeHsst U UCTUHHAS)
U (QakTopbl, BIMSIONIME HAa Hee. 3aBUCHUMOCTh CKOPOCTH pPEAKIUU OT
KOHIICHTpAIuu, 3akoH jaelcTByromux Macc (3/JIM). KonctanTta CKOpOCTH.
Ocobennoctu npumenenus 3JIM st rereporeHHbIX mporeccoB. Kunetnueckas
KjIaccu(ukanus peakudid MO  MOJIEKYJISPHOCTH U TOPAJKY. [lepnon
MOJIYTIPEBPAILECHUS, €r0 CBSI3b C KOHCTAHTOM CKOPOCTH.

Tema 2. MexaHN3Mbl XHMHYECKHX peakiuii (2 yaca)

3aBUCUMOCTh CKOPOCTH pEaKIUM OT TeMIeparypbl. Teopusi aKTHUBHBIX
COyJapeHH MOJIEKYJI. DHEPrusl aKTHUBAIlMU, CHOCOOBI €€ BBIYMCICHUS. AHAIN3
ypaBHeHUs AppeHnyca. OCHOBBI TEOPUM AKTUBHUPOBAHHOTO  KOMILIEKCA.
VYpaBuenus Oiipuara. OcCOOCHHOCTH KWHETUKH TETEPOTE€HHBIX IMPOIIECCOB.
Judbdy3nonnas u kKuHeTHYECKass 00J1acTh Mporiecca.

Cnoxuble peakuuu. IlapannenbHble, MocaeAOBaTeNbHbIE, OOpaTUMBIE,
COTpsDKEHHBIE U KojebaTenbHble peaknuu. CTaauitHOE MPOTEKaHWE Mpollecca U

IIOHATHUC J'II/IMI/ITI/Ipy}OH_IGI\/'I CTaauH. HGHHBIG pCaKiuu. HCHHBIG PCaKliiyu B XUMHUH



JKUBBIX CHCTEM W B TeXHOJOTHMH. DOTOXMMHYECKHE pEeaKluu. 3aKOH
HKBUBAJICHTHOCTH OMHINITeHA. KBAaHTOBBIM BBIXOJ. XHUMHUYECKOE BO3JICUCTBUE
W3JIyYEHUN BBICOKUX DHEPTUM.

Tema 3. Karanu3s (2 yaca)

[TonoxuTenbHBIA, OTPULIATENBLHBIN KaTanu3 W aBToKaranu3. OO0mue
OPUHIUIBL KaTanu3a. CrenupuyHOCTh U CEIEKTUBHOCTh KaTainu3aropa. BiausHue
KaTaJu3aTOPOB HA DJHEPrUK0 AKTUBAlMUA. [OMOrEHHBI, TETEPOrE€HHBIN W
MHUKpPOTE€TEpOTreHHbIN KaTanu3. [Iprmepsl mpoleccoB KaTaau3a B XWMHUHM KUBBIX
CHUCTEM U B TEXHOJIOTHH.

depMEeHTaTUBHBIN KaTalau3, €ro 0COOEHHOCTH. BiusiHuEe BHEIIHUX YCIOBUUI
Ha (epMeHTaTuBHBIC TMPOIECChl. {DEpPMEHTHI B XHMHH KHUBBIX CUCTEM U B

OUIIEBOU TEXHOJIOTUU. 3aKIIIOUYECHUE.

Paznen 5. Ilpexmer opranmveckoii xumMuu. OCHOBBI CTPOEHHMS U
PeaKIMOHHOM CIOCOOHOCTH OPraHHYecKHuX coequHeHuit ( 12 yacoB)

Tema 1. IIpeamer oprannyveckoii xumuu. Teopusi XMMHYECKOT0 CTPOCHUSA
opraHuveckux coequnenmii. Kimaccudukanus oprannyeckux coequHeHui (2
yaca).

[Ipenmer oprannueckor xumuu. Kparkue cBeeHUs 0 Pa3BUTHU TEOPETUUECKUX
NPEACTABICHU B OpPraHUYECKOW XUMHUHU. Teopus XHUMHUYECKOTO CTPOEHUS
OpraHWYeCKUX COoeaMHEeHUM. Pa3zButue TEOpUM XUMHMUYECKOTO  CTPOCHMS,
TETPA’ApPUYECKasl MOJENIb aToOMa yIJIEpoAa, SJIEKTPOHHBIE IMPEICTABICHUS B
OpraHMYECKOM XUMHUH. THUIIbI XUMUYECKUX CBSA3EH: T M G - CBA3M; SP°, SP?, Sp —
rudpuau3anusi. OCHOBHbIE XapaKTEPUCTUKN KOBAJIEHTHOM CBSI3H.

[IpyHIUIT TOCTPOCHUST OPTraHUYECKUX COEAWHEHUW. YTJIEPOAHBIN CKEJIET,
paaukan, pyHKuumoHabHas rpynna. Kiaccudukanus opraHnyeckux COeIMHEHUI.
OCHOBHBIE THIIBI N30MEPU3ALIMY OPraHUYECKUX coeanHeHnil. Homenkiarypa.

Tema 2. B3aumHoe BJIMAIHME aTOMOB B OPraHUYeCKHUX COeJIMHEHHSX.

KHuCI0THOCTh M OCHOBHOCTH OPTAaHHMYECKUX COeTUHeH Ui (2 yaca).



Jlenokann3oBaHHas XuMHu4yeckast cBsi3b. ConpspkeHHbIE CUCTEMBL. B3aumHoe
BJIMSTHHE aTOMOB M CIOCOOBI €ro mepefaun: WHAYKTUBHBINA 3((eKT, Me30MepHbIi
adexkr.

KucnotHocts 1 ocHOBHOCTH 1O bpeHcreny-Jloypu, cmalOble KUCIOTBI U
OCHOBaHMsI B OMOJOTHYECKUX cucTemMaxX. DaKkTophl, BIUAIONIME HA CUITYy KUCJIOT U
ocHoBaHuW. Kucnotel u ocHoBanus JIprouca. JKecTkue M MATKUE KUCIOTHI U
OCHOBAHHSI.

Tema 3. CTepeon3omepusi opraHHYecKHX MoJIeKYJI (2 yaca).

Merox aKTHBHOT0 00y4eHHsl — MPOOJIeMHAas JIeKIUSsI

CnocoObl  u300paxkeHusT  MPOCTPAHCTBEHHOTO  CTPOCHHUS  MOJIEKYJL.
Kongurypaunonusie CTEPEOU30MEPHI. XUPaAIBHOCTb. OHaHTHOMEPBHI.
Huactepeomepsl. Kondopmarmm.

Tema 4. Knnaccupukanusi peakuuii OpraHnyecKux coeJuHeHuii. MexaHusm
peaKkIuii OpraHnvyecKux coequHeHuii (2 yaca).

THUIIBI OpraHWYEeCKUX PEAKUHUA W PEarcHTOB. XapaKTep M3MEHEHHUS CBS3€U B
cyOcTpaTe M peareHTe: paJuKajbHble PEaKIH, MOHHbIE peakuuu. Hampapnenue
peaKkIuu:  peakUWH  3aMEIICHUs, pPEeakUMd  NPUCOCHAMHEHUS,  PEaKUUU
IIMMHUHUPOBAHUS, MEPULIUKIINYECKUE peakiuu, OKHCIIUTEIILHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUH.

MonekynsipHOCTh  peakuuii.  TepMOOMHAMUYECKHM  aCleKT  PEaKLHH.
Kunernueckuit acnekt peakuuu. Metoibl u3yd4eHuss MEXaHU3MOB PEaKIU K.

Tema 5. MeToabl BbleJIeHUsI, OYUCTKH U WACHTH(PUKANMH OPraHUYeCKHX
BewiecTs. [lonsiTue o xpomarorpagumn.

Criocobbl  pasnenenus BemiecTB. DunbTpoBaHWE W LEHTPUPYTHPOBAHUE.
Kpucrammmzanus. Ileperonka u pektudukanus. CyOnumanuss. OKCTpaKIUS.
NneHtndukanus OpraHHYeCKUX COCAMHCHUNM Ha OCHOBE (PHM3MYECKHX CBOMCTB.
Temneparypa 1uiaBineHus. Temnepatypa kuneHus. I[lnornocts. Ilokazarens
MIPEJIOMIICHHS.

XpomarorpapuuecKue METOJIbl AHAJIN3A. [TpuHIMI METO/1A.

Knaccudukanus xpomarorpaduyeckux METOJIOB aHaju3a. [Tpuemsl



XpomaTorpadupoBaHusl. Kononounas xpomaTtorpadus. TonkocnolHas
xpomatorpadus. ['azoBas  xpomartorpadus. BeicokosddexkTruBHas KUIKOCTHAS
xpomMartorpadus.

Tema 6. CniekTpaJibHbIe METObI HCCIEAOBAHUSA OPraHUYECKUX COeTUHEHUI
(2 yaca).

AGcopOuunonnas cnekrpockornus (Y®- u HUK- cnekrpockomnus). Macc-

cnexktpockonusi. Crnekrpockonus AMP.

Pa3nen 6. YraeBogopoani ( 12 yacoB)
Tema 1. Anudarnyeckue yrieBoaopoabl. AjJKaHbl (2 yaca).

Knaccupukanuus  yrineBonopoaoB. OCHOBHBIE — CHIPbEBBIE  HCTOYHHUKHU
MOJyYCHUS OPTraHWYECKHUX COeAMHEHUH. AunkaHbel. ['OMonmormyeckuu ps.
3aKOHOMEPHOCTH HW3MEHEHHUs1 (U3NYECKUX CBOICTB B T'OMOJIOTMUYECKUX psAax.
Nzomepusi. Homenxnarypa. CnocoObl mnonydenus. CrtpoeHue. XUMHUECKHE
cBoiicTBa. PanukanbpHbie peakuuu. Lluknoankansl. OCOOEHHOCTH PEaKLUOHHOM
COCOOHOCTH Manblx 1UKIOB. KoHpopmanmuu 5- U O-WIEHHBIX IMKJIOB.
CrnekTpanbHas uaeHTU(UKAIHS.

Tema 2. AnmpaTudeckue yriieBogopoabl. Ajikensl 1 (2 yaca).

Anxensl. ['omonoruueckuil psa. 3aKOHOMEPHOCTH M3MEHEHUs! (PU3NUeCcKuX
CBOMCTB B TOMOJIOTHYECKOM psAny. M3o0Mepus — CTpyKTypHas U IPOCTPAHCTBEHHAS.
Crpoenue n HomeHkJaTypa. CriocoObl nomydyeHus. XuMHU4YeCKIe CBONCTBA.

Tema 3. AsmmpaTndeckne yriieBoaopoabl. AjlkeHbl 2 (2 yaca).

Nounbit MEXaHU3M peaKLuu. Kap6okaTnoHsl. VY cTONYMBOCTH
KapOOKaTHOHOB. Peakuun 37eKTpO(UIBHOIO NPUCOECTUHEHUS B PALY AJIKCHOB.
IIpaBuno MapkoBHUKOBa. Peakuuu nosmmepusaluu: paJIvKaJIbHbIA U HMOHHBIN
mexanu3M. llommatunen, mnomunpornuneH. CrekrpanbHas HIEHTUGUKALNSA
AJIKEHOB.

Tema 4. Anuparuyeckue yrieBoaopoabl. AJIKaAUeHbI. AJIKMHBI (2 yaca).



Anxanuenbsl. CtpoeHue. Meroapl MoiaydyeHus. XUMUYECKue cBoicTBa: 1,2- u
1,4-npuicoeMHEHUE, JTUEHOBBIA CHUHTE3. Peakiuum mnoauMepu3aluu JIMEeHOB.
[TonsiTne o kayuykax. [ [pupOoIHBIN U CUHTETUYECKUIN KayUyK.

Anxunpl. ['omomornueckumii psia. 3aKOHOMEPHOCTH HM3MEHEHUS (HU3MYECKUX
CBOMCTB B romojoruyeckoM psay. WMzomepus. Homenknarypa. CrocoObl
nonyuyeHus. CtpoeHne. XHUMHYECKHE CBOMCTBA. KeTo-eHobHasi TayTOMEpHs.
CriekTpanbHas UaeHTU(UKAITHS.

Tema 5. ApomaTudeckue yrieBoaopoabl. bensou (2 yaca).

CoBpeMeHHBIE  DJICKTPOHHBIE  MPEACTABICHUS O  CTPOCHUHM  OEH30Ia.
["'omonoruueckuii psix 6en3zona. Homenknatypa u uzomepusi. Criocoobl moJIy4eHust
Oenzoima u ero romosioroB. Dusnueckume cBoiicTBa OeH3ona. Peakmun
npucoeAuHeHus. Peakinyu 3JeKTpOPUILHOTO 3aMelleHus. MexaHu3M peakiui
ANEKTPOPUILHOTO 3aMEIIECHHUS.

Tema 6. Apennl (2 yaca).

3aMecTUTENH NEPBOr0 U BTOPOro poja. MHAYKTUBHBIA U Me30MEPHBINA IP(DEKT.
[IpaBuna 3amemienus B OeH30JbHOM siape. OKHUCICHHE >KHUPHOAPOMATUYECKHUX
coequHeHui. OTtaenpHble nOpeacTaBuTenu. KMx npumeHenne. MHoOrosaepHsie
apoMaruueckue coeauHeHusi. Hadrammn. Anrpanen. @enantpen. CrnexTpayibHas

uAeHTUUKAIIS ApOMATUIECKUX COCTMHEHUN.

Pa3nen 7. DyHKIHOHAJIbHbIE KJIACChI OPraHUYecKux coeanuennii (16

4acoB)

Tema 1. I'asiorenoyriesoaopoasl (2 yaca).

Knaccuduxkanus u HomeHkinatypa. @uzndeckre CBOMcTBa. XUMHUYECKUE
cBolicTBa. Peakiun Hykneo(puIbLHOro 3amelieHus y sp° atoma yrieposa.
MexaHu3M peakinii HykJIeo(UILHOTO 3aMeleHus. Peakiinm >3MTMMUHUPOBAHUS.
KOHKYpeHTHOCTh peakinii HyKJIeo(OUILHOTO 3aMEIICHUS U dJTUMUHUPOBAHUS.
PeaknnonHast cnocoOHOCTb.

Tema 2. Oxcucoequnenusi. Cnuptbl. PeHoJibl (2 yaca).

Metox akTHBHOT0 00y4eHus — JieKIus-0ecena



Knaccudukaiuys mo CTpOCHHIO YTIEBOJOPOIHOTO paJHKaia M MO aTOMHOCTH.
Onnoatomuble crnupThl. Knaccuduxamus. M3omepus. IloHsATHE O TNEpBHYHBIX,
BTOPUYHBIX M TPETHUYHBIX criupTax. HoMeHknaTypa cnuptoB. CriocoObl MOIyYeHUs
cuptoB. Dusznueckne M XUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE M OCHOBHBIC
CBOMCTBA, PEAKIIMM C Y4aCTHUEM HYKJIEO(UIBHOrO IIEHTPa, PEAKIHH C y4acTHEM
ANEKTPOUIBHOTO LIEHTpA, peaKuuun 3JIMMUHUPOBAHUSA, OKHCJICHUE,
BoccTaHoBJIeHHE. HeHachimeHnsie criupThl. CieKTpaibHasS WACHTH(PUKAIIHSL.

Mmuoroatromabsie  crupThl.  Kmaccudukanus.  JIByxaTOMHBIE  CIUPTHI.
Otunenrmukoiab. OCOOEHHOCTH XMMHYECKUX CBOWUCTB. [nunepuH. XuMU4ecKue
CBOMCTBA rauiepuHa. [loHsITHE 0 criupTax BRICHIEH aTOMHOCTH.

deHosbl. XMMHUYECKHUE CBOMCTBA: KUCJIOTHBIE U OCHOBHBIE CBOMCTBA, PEAKIIUHU C
y4acTUEM HYKJICO(DHIBHOTO IIEHTpa, PEaKIUU C YYaCTHEM DIJICKTPOPUILHOTO
IIEHTPa, PEAKIIUH IJICKTPODUIBHOTO 3aMEIISHHs] B apoMaTUueckoM siipe. DeHOJIbI
B KQUECTBE aHTHOKCHJIAHTOB (aHTHOKHUCIUTEICH ).

Tema 3. OxcocoenquHeHHsA. AJbAeruaAbl U KeTOHbI (KapOokaTHOHBI) (2

yaca)

MeToa akTUBHOT0 00y4YeHHs —JIeKIusi-0ecena

CtpoeHue, u30MEpHUsT MW HOMEHKJATypa aibICTHJ0B M KETOHOB, MPUPOJIA
KapOOKCWIbHOW Tpynmbl (G U T-CBs3h), NOJsipHOCTh cBs3u C=0. Ilomydenue
alIbIETUIOB U KeTOHOB. du3nyeckue cBoMcTBa. XUMHUYECKHE cBOMCTBA. Peakuuu
OKHCJICHUSI M BOCCTaHOBJEHHS. OTIWYME CBOMCTB ajlbJECTHJA0OB OT CBOMCTB
KETOHOB. Peakiiuu HyKk1eo(UIbHOTO NPUCOCTUHEHUS.

Tema 4. OxcocoeanHeHusi. AJIbJIernabl H KeTOHbI (KapoaHuoHbl) (2 yaca)

lanodpopmuas peaxnus. Peakuuu KoHACHCAIUU ajbJETHUAOB M KETOHOB.
[IpyuuHbl  aKTUBHOCTHM  METUJIEHOBOM  Tpynmbl.  AJbJIOJbHO-KPOTOHOBAS
KOHJIHCaIusl. MexaHu3M, poJib KaTajlu3aTopa, CTa0Wiau3aius KOHEYHBIX
MPOAYKTOB pPEaKIIUH.

Baxnenmme TpencTaBUTENM  albJIeTHIOB HW  KETOHOB. Dopmanbaeru.
Aueranpaerng. Anerod. IluknorekcanoH. benzanpaerun. Banunun. IlonsTtue o

xuHOHaX. CrieKTpaibHast UICHTUDUKAITHUS.



Tema 5. Kap6oHnoBble KucJoThI (2 yaca).
Merox akTHBHOT0 00y4eHMs — JieKIUs-0ecena
OaHOOCHOBHBIE Mpe/enbHbIe KapOOHOBBIE KUCIOTH M3omepus. Homenknarypa.
Oco0eHHOCTH CTPOCHHS KapOOKCUIBHOM TpyIbl. COCOOBI MOTYYSHHS KUCIIOT.
duznyeckre CBOWCTBA KapOOHOBBIX KHUCIOT. Bomopoanbie cBsizu. XUMHUYECKHE
cBoiictBa. KucinotHocTh, oOpazoBanue coisieil. Cuna KapOOHOBBIX KHUCIOT.
[Tomyuenne (yHKIMOHAIBHBIX IMPOU3BOIHBIX KApOOHOBBIX KHCIOT — CIIOXKHBIX
7(GUpOB, XJOPAHTHAPHUIOB, AMUJIOB, AHTUAPHUAOB. OTAENIbHBIE NPECTABUTEIN
KapOOHOBBIX KHCIIOT: MypaBbHHas, YKCycHas, OeH3oiiHas. CrekTpanapHas
uJeHTUPUKALIHS.
Tema 6. DyHKIIMOHAJIbHBbIE POU3BOIHbIE KAPOOHOBBIX KHCJIOT (2 yaca).
OO01ast xapakTepuCcTHKa (YHKIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIIOT.
CrnoxxHble >(QUpPbI, XJIOPAHTHAPUILI, aAMHUJbI, AHTHAPUJIBLI, HUTPHIbL. Peakuuu
(YHKIIMOHAJBHBIX  MPOU3BOJIHBIX: TUJIPOJIN3, QJIKOT'0JIN3, aMUHOJIN3,
BOCCTaHOBJICHHE.
Tema 7. MHOTOOCHOBHBIE KHCJI0ThI. OKCHKHCJIOTHI. OKCOKHCIOTHI (29aca).
JIByxocHoBHbIe KkucinoTel. Kiaccudukanusa. Homenknatypa. OcobeHHOCTH
xumMuieckux cBoicTB. lllaBenesas, MaJIOHOBas, SHTapHAS U AAUIIMHOBAsS KACIIOTBHI.
Oxcukucnotel. Knaccupukauusa. Anudarnyeckue OKCUKUCIOTHL. M3omepus,
HOMEHKJIaTypa, nojiyueHrne Pu3nueckue 1 XMMUYECKHE CBOMCTBA.
OnTuyeckass AaKTUBHOCTb OPraHWYECKHX COEAUHEHUH. YIEIbHOE BpAILEHUE.
ACUMMETPUYECKUN aTOM yriiepoAa. AHTHIIOAbI, palleMaThl. 3aBUCHUMOCTh YHCIIA
ONTUYECKUX U30MEPOB OT YMCIA ACHMMETPUYHBIX aTOMOB YIJIEpOAa B MOJIEKYJIE.
Juactepeon3omepbl. MojouHas W BUHHBIE KHUCIOTHL. (CTepeonM3oMepusi 3ITHX
KHUCJIOT. JIMMOHHAs KHCIIOTA.
Oxkcokucnotel. Knaccuduxarus. Homenknarypa. XuMHUeCKHE CBOWCTBA.
Oco0Oble xuMuuecakue cBocTBa. [lupoBUHOTpaIHAS KUCIOTA.
Tema 8. Amunbl (2 4yaca).
Amunbl. CtpoeHue, n3oMepusi, HOMEHKIaTypa. llepBudHble, BTOPHUYHBIE U

TpeTuuHble aMmuHbl. [lomydeHne amuHOB. @PuU3NYeCcKue CBOMCTBA aAMHUHOB.



Xumuyeckne cBoicTBa. (OCHOBHOCTh AaMUHOB. Peakiuu JHUa30TUPOBaHUSA
MEPBUYHBIX apOMATUUYECKUX aMUHOB. A3ocodeTaHue. CBsI3b MEXIY CTPOCHHUEM U
OKpacKOM  OpPraHMYEeCKUX  COCAMHEHUU. XpomModopbl U  ayKCOXPOMBI.

CriekTpanbHas uaeHTU(UKAITHS.

Paznen 8. HuskoMouieKyJasipHble NIPUPOAHbIE coeqMHeHus1. buonosumepsl u
HX CTPYKTYpHbIe KoMnoHeHTHI (10 yacoB).

Tema 1. YrieBoabl. Monocaxapuasbl (4 yaca).

Knaccudukarnus yrieBogoB, WX pojb B KHBOW  mpupoge. Homenkmnarypa.
Momnocaxapubl, Ux cTpoeHue kinaccudpuxainus. Crepeoxumus MOHO3. OnTuueckas
aKTUBHOCTb, D- u L- psaapl. CriocoObl MOMy4YeHUsT MOHOCAXapUA0B. XHUMHUYECKHE
CBOMCTBa MOHOcaxapuIoB. [lonsaTue o rmmko3ngax. TayroMepHbIE NMPEBpALICHUS
IIIIOKO3bl.  OKCUKapOOHUJIBHBIE U IMKJIMYECKUE TMOyaleTaabHble  (OPMBIL.
SBneHne MyTapoTanMu. o W - 0Oojyauerand raoko3bl.  OTaenbHbIe

NpcaACTaBUTCIIN MOHOCAXApKUIOB: I''TFOKO34a, (1)py1<T03a, rajJJakTo3a.

Tema 2. YrueBoabl. QMro- u nojucaxapuasl (2 yaca).

Jucaxapuael. BoccranaBimBamonMe ¥ HEBOCCTAaHaBIMBawIuMe. Maibrosa.
Jlakto3a. Ilemnmoo6uosza. Caxapoza. Crtpoenue u  cBoicTtBa. ['mapomnus.
[Tonucaxapuasl. Kpaxmain, ero crpoeHue, pacpoCTpaHEHUE B IPUPOJIE, CBOMCTBA.
Peakiuu rugposmsa, AEKCTpUHHU3aUMM Kpaxmana. Jlexctpunsl. [uKores.
Kneruatka (tiemmonosa). CtpoeHue, CBOMCTBA.

Tema 3. Jlunuasl (2 yaca).

Knaccudukanusa aunuaoB: TpUALMITIUUEPUABI, BOCKH, (OCQOIMIMUIBI,
TJIMKOJIUTINGI. Bhiciire kapOoHOBBIE KUCIOTHI. HachIeHHbIe M HEHACHIIIICHHbBIE
KUCITOTHL. CioxkHBIE S(PUpPHl BBICIIMX KHUCJIOT. JKupbl. XUMHUYECKHE CBOMCTBA
TPUALMITIIMIEPUIOB: THUAPOJIN3, OMBUICHUE, TUAPOTCHU3ALUs, allUI0JIu3,
nepesTepudukanus, okuciaeHue. Bwicmme cnuptel. Bockm. ®docdommmumsl.
[ uxonmumuabl.

Tema 2. AMMHOKHUCJIOTHI U 0ejiku (2 yaca).



Knaccudpukanus u HOMEHKIaTypa amMHHOKHUCIOT. Haxoxaenue B mpupone.
Crepeonsomepust. IlosyueHne  aMHHOKHMCIOT — THAPOJM30M  OENKOB, W3
raJIOT€H3aMEIECHHBIX KUCIOT, U3 [UAHTUAPUHOB, U3 albAeTUIOB. PU3NUECKUE U
XUMUYECKAE CBOMCTBA AaMHUHOKHUCIOT. [loHATHE O OHWIOJAPHOM  HOHE.
AMdoTepHOCTh, 00pa3zoBaHuE coJied ¢ KuclioTamMu U Ienodamu. OOpazoBaHue
MOJIUIENTHIOB.

Knaccudukamus OenkoB. CtpoeHue OenkoB. bHONTOTMYECKH aKTHUBHBIC
nosunentubl. depmenThl. TUIBI CBA3€l aMUHOKHUCIOT B OEIKOBOW MOJIEKYJIE
(menTuIHAS, mucynbdumaHasi, BOJIOPOJTHAS, HMOHHAs, ruapodoOHOE
B3aMMOJICUCTBHE). YPOBHU CTPYKTYPHON OpraHU3AMH OEIKOBBIX MOJEKYIL.
®dusuko-xuMuieckne cBoiicTBa OenkoB. Bennunna u ¢popMa OEIKOBBIX MOJIEKYJI.
PactBOpUMOCTB, THIPOJIN3, OOPATUMOE U HEOOPATUMOE OCAXKIACHUE, ACHATYpaLUs.
AMdoTepHble  CBOMCTBa, H303JIEKTpUYECKass TOuka, HaOyxaHHe OEJIKOB.

Baxxnelimme BETHbIEC PEAKIUU.

Pa3nen 9. I'ereponukianyeckue coequHenusn (4 yaca).

Tema 1. I'erepouukanyeckue COeTUHEHHUS. [saTu4/ieHHbIC
reTepoumkJbl (2 yaca).

Knaccudukanus  rereponukiandeckux  coenuHenuit.  Homenkmarypa.
ApOMaTUYHOCTh TE€TEPOLUKIOB. [[ATHUIEHHBIE TETEPOLUKINYECKAE COETUHEHUS C
aauM rerepoatoMoM. Dypanswl. [Mupposnsl. Tuodensl. CrocoObl monyueHus u
XUMHUYECKUE CBOMCTBA: KHCJIOTHO-OCHOBHBIE CBOMCTBA, peakunu
ANEKTPOPUIBHOTO 3aMEICHHS, OKHUCIIEHHE U BOCCTaHOBJeHUE. [laruuiieHHble
TETEPOLMKIIBI C IByMS T€TEPOATOMAMU. A30JIbI.

Tema 2. Terepouukianyeckue  coequHeHus. IllecTuunenusnie
rerepoumkJbl (2 yaca).

[lectuuiennsie reTepounkandeckue coeaunenus. I[lupunun. CrtpoeHue,
MOJIy4YeHHe, XUMUUYECKHEe CBOMCTBA. Peakiuu »neKTpodUIBHOTO 3aMelleHus,
peaknuu HyKJIeO(PUIHLHOTO 3aMEIeHUs, OKUCICHHEe W BOoccTaHOBIeHUe. [lupas.

Conu nupunusi.



II.  CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

[IpakTrueckass 4yacTb Kypca BKJIIOYAaeT B ceOs J1adopaTropHble paldOTHI B
oO0beMe 72 daca W TpakTHueckwe paboThl B oO0beme 54 waca. MHTepakTHBHBIC
METO/Ibl, IPUMEHSEMbIN Ha JTA0OPATOPHOM IPAKTUKYME U MPAKTUYECKUX padoTax:
paboTa B MaJbIX Ipymmax, MO3roBOM MITYPM, pelICHHE UCCIEA0BATEIbCKUX 3a/1a4,

HHAWBUOYAJIbHAA pa60Ta.

IpakTnyeckue 3anaTus (90 yacos)
IpakTnyeckue 3aHsATHSA MO pusndeckoid xumun (36 yacon)

1. OcHOBHBIE TIOHATUSI XUMHUYECKOM TEPMOJAMHAMHUKH, TIEPBOE HAyalo.
BuyTpeHHsist aHeprus u sHTanbnud. TemnoemMkocTs. Paborta pacimmpeHus
UJICAJIbHOTO ra3a NpH pa3IMuHbIX H3ompoleccax (2 yaca).

2. Tepmoxumus. 3akoH ['ecca u cieacTBus u3 Hero. TeminoTel 00pa3oBaHus U
cropaHusi BemecTB. TepMoxuMudeckue pacuersl (2 yaca).

3. Pacuersl TemnmoBbIX A((PEKTOB XUMHUYECKUX € (PUBUKO-XUMHUECKHUX
npoiieccoB (KOHTpoJibHas paboTa) (2 yaca).

4. Bropoe Havalo TEpMOAMHAMUKHA. TepMOJMHAMHYECKHE OOpaTHUMbIE U
HEOOpaTUMBIE MPOLECCHl. DHTPOMUSI U TEPMOJUHAMHUYECKAs] BEPOSITHOCTh
COCTOSIHUSI CHCTEMBI. AHAIUTHUYECKOE BBIPAXKEHHE TPETHEro Hayaia
TEPMOJIMHAMHKHU. XapaKTEPUCTUUYECKUE (PYHKIIMA U TEPMOJUHAMUYECKUE
noTeHuuanbl. MakcumanbHas paboTta mpoiecca. JHepruss [ubbca u
I'enpMroneua. [loHsTHE O XMMHYECKOM MOTEHUMANIE. TepMOINHAMUAYECKHE
(dhakTophl, ONpeIeIIAIoIIe HAallpaBJIeHUe mpoliecca. (2 gaca).

5. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS, CIIOCOOBI €€ BhIPAXKEHUS
u pacdeTa. YpaBHeHue u3orepMbl Bant-I'odda. Xumudeckoe paBHOBecre B
IFETEPOTreHHBIX  CUCTeMaX. V3MEHEeHHe KOHCTAHTBhl PaBHOBECUSl C

TeMIiepaTypoil. YpaBHeHne u3oxopbl u u3zo0apsl Baut-T'odda. [Ipunmmm



CMELICHUSI PAaBHOBECUHU Jle Illarense Kak CIIEACTBHE BTOPOrO Hayasa
TEpPMOJMHAMUKH (2 Yaca).

6. TepMonMHAMHUYECKUE PaCUYEThl BO3MOKHOCTH M HANpPABIEHUS XUMHUYECKHUX
1 (PMBUKO-XUMHUYECKHX MPOIIECCOB (KOHTPOJIbHAS paboTa) (2 yaca).

7. TlpaBuno ¢a3 I'mbOca. Ananu3 ¢a3oBoi JUarpaMMbl COCTOSIHHUS BOJIBI.
VpaBuenue Knaysuyca-Knaneiipona u ero mnpumenenue. JlaBieHue
HACBIIIEHHOTO Tapa Haj pacTBopoM. 3akoHbl Paynsa. O0ymimockomnws,
Kpuockonusi U ux npumeHenue. [uddy3ums u ocMoc B pacTBopax.
OO6paTHBIil ocMOC. 3HaUeHUE OCMOTUYECKOTO JABJICHUS JIsl OMOJIOTHYECKUX
Y TEXHOJIOTHYECKUX MpoIeccoB (2 yaca).

8. Ilepeoiii  3akoH  KonoBanoBa.  JIUCTWIISAIMA ~ JABOMHBIX  CMECEH.
Pextudukamus. Btopoit 3akoH KoHnoBanoBa. A3EOTpOINHBIE CMECH, HUX
IPUMEHEHUE U METOJBl pa3JeleHUsl a3e0TPONHBIX cMmecedl. OrpaHu4eHHO
pacTBOpHUMBIE KUJAKOCTHU. [leperonka ¢ BoAsIHBIM mapom (2 yaca).

9. 3akon pacmpenenennst Hepucra-lllunoBa. DxcTpakmust U (HaKToOpHI,
BIIMAIONIME HA CTENEHb JKCTPAarupoBaHUs. PacTBOpHI ra3oB B JKHAKOCTSX.
Koaddumment pacrBopumoctu. 3akoH I'enpu (2 yaca).

10.da30BbIe paBHOBECHS U PaCTBOPHI (KOJUIOKBUYM) (2 yaca).

11.TTpuunnbl oTKJIOHEHUs OT 3akoHOB Payns um Bant-I'odda B pactBopax
CUJIBHBIX  JJIGKTPOJUTOB. M30TOHMYeckuit  K0d(PUITUEHT. 3aKkoH
pazOaBnenus OcTBanbaa i CiaObIX  2JIEKTPOJIUTOB. OCHOBHBIE
MOJIOKEHUSI TEOPUU PACTBOPOB CHIIBHBIX 3JIEKTponHUTOB Jlebast u ['tokkens.
AKTHUBHOCTb, KO3((UIIMEHT aKTMBHOCTH, MOHHAas cuja pactBopa. Pacuer
CpelnHero 3Ha4eHUs K03 UIIMEeHTa aKTUBHOCTH (2 Jaca).

12. Dnextponubie noteHuuansl u I C. KonrtakTHbeii U auddy3uMOHHBIN
MOTEHIUAJII B TaJlbBaHMYECKOM 1enu. MexaHu3M BO3HUKHOBEHUS
nBoitHOTO 2AnekTpuueckoro ciosi (JI9C) ma wmexda3HO MOBEPXHOCTH.
Crpoenne JI9C. DakTopsl, BIMUSIOMIAE HA BEIUYUHY U 3HAK DJIEKTPOJHOTO

noTeHImana (2 yaca).



13.13mepenne anekTpogHoro mnoTeHmuana. CTaHAapTHBIA  BOJOPOJIHBIM
NEKTpOoA. Psia craHgapTHBIX 3JEKTPOJHBIX IMOTEHIMATIOB W BBIBOJBI M3
Hero. YpaBHeHne HepHcra [ SIEKTPOJHOTO MOTEHIMana. THUIbI
AIEKTPOXUMUYECKUX Ieneil. CXxemMbl M MNPUHLUN PabOThl XUMUYECKHX,
KOHILIEHTPAIMOHHBIX U OKUCIUTEIHbHO-BOCCTAHOBUTEINBHBIX LIETICH, pacuer
O/C. Metroast uzmepenus IJC (2 yaca).

14.9nextpoansie noteHnuansl 1 JJ]C (komwtokBuyMm) (2 yaca).

15.1Tpeamet xumMuuecko KUHETUKUA. CKOPOCTh peakiuu (CpeaHsisi U UCTUHHAs)
U (akTophl, BIUSIONIME HA HEE. 3aBUCUMOCTb CKOPOCTH pEaKIUU OT
KOHLIEHTpaluy, 3akoH AeiictByronmx macc (3AM). Koncranra ckopocth..
Kunernyeckas kinaccuukanusi peakiuil Mo MOJEKYJISIPHOCTH U MOPAIKY.
BpeMeHHOH 1 KOHUEHTPALMOHHBIN NopsAaoK (2 yaca).

16.3aBUCHMOCTh CKOpPOCTH pPEAaKIUU OT TeMmmepaTypbl. Teopusi aKTUBHBIX
COy/JapeHuil MoJyieKyJd. DHeprus akTUBallMU, CHOCOObl €€ BBIYHMCIICHUS.
AHanu3 ypaBHeHUst Appennyca (2 yaca).

17.Pacuer »HEpruM axkTUBAMM UM KOHCTAHT CKOPOCTEM  XUMHYECKHX
peakuuii (KOHTpobHas paboTa) (2 yaca).

18.00mue npuHOunel Karaaumza. Crnermu@UYHOCTh HM  CEIEKTHUBHOCTH
Karanuszaropa. BimsgHMe KaTaiM3aTOpOB HA  JHEPIUIO  AKTHUBALWU.
['OMOreHHBIN,  TETEPOr€HHBIH M  MHUKPOTETEPOTE€HHBIM  KaTaJln3.
depMeHTaTUBHBIN KaTaliu3, ero 0COOCHHOCTU. BiusiHue BHENTHUX YCIOBUM

Ha (hepMEHTAaTUBHBIE MPOLECCHI (2 yaca).

IpakTuyeckue 3aHSITHS 10 OPraHUYecKoil xumuu (54 yaca)

1. Bugelt rubpuauzanuu opobutaneit aroma yriepona. Krnaccudukarms,
HOMEHKJIaTypa U HU30MEPHUSl OpraHuYecKuX coenauHeHui. Ctepeon3omepus
OpraHu4ecKux Mojekyn. Pabota ¢ MonekynsipHpIMU MOEISIME (2 "aca).

2. BzauMHOe BIMSHHME aTOMOB M BHJBI Iepeaayu 3JIEKTPOHHBIX 3(h(EKTOB.

KucnoTHO-O0CHOBHBIE CBOMCTBA OPTaHUYECKUX COeIMHEHUH (2 yaca).



3. CoBpeMeHHbIE CHEKTPaJbHBIE METOJbl HCCIENOBAHUS OPraHUYECKUX
coenunenui: HMK-cnexkTpockomnus, macc- CIEKTPOCKONUS, CIIEKTPOCKOIINS
SAMP (2 gaca).

Knaccudukarus peakiuii opraHn4ecKux coeTnHeHni (2 Jaca).
Haceblmiennbie yrieBog0po/ibl: alKaHbl, IUKJIOATKAHKI (2 yaca).

Henaceplennsle anudaTuyeckue yriaeBoaopoabl. AJNKeHs (2 yaca).

N o g &

Henacpitiienasie anudaTtudeckue yriieBOAOPOIbl. ANKaAHEeHbI. AJKUHBI (2

gaca).

8. ApomaTudeckue yrieBoAopobl (2 yaca).

9. PyOGexwusriii kouTpoab Nel. Kontponbnas pabota. YrieBogopoasl (2 gaca).

10.T"anmorenoyraeBoaopoibI(2 yaca).

11.CnupTsl, peHossl, mpocThie 3Qupsl (2 yaca).

12.Kap6onunbnbie coenuuenus 1. Kapbokatronsl (2 yaca).

13.Kap6onunbHbie coenuuenus 2. Kapbanuonsl (2 aca).

14.Kap6oHOBbIE KUCIIOTHI (2 yaca).

15.®yHKIIMOHAIBHBIE TTPOU3BOIHBIE KAPOOHOBBIX KUCIOT (2 yaca).

16.budyHKIIMOHATEHBIE KHCIIOPOJIOCOAEPKAILIME COEUHEHUS.
MHOroocHOBHbIE KUCTOTBL. OKCUKUCIOTBI. OKCOKUCIIOTHI (2 Haca).

17.0prannueckre COCAMHEHHUS a30Ta: aMUHBI, a30- U JAHA30COequHEHUs (2
yaca).

18.Py6exnbiit kouTposib No2. KontponbHas padota. Kucnopogocoaepkamiue
opraHuyeckue coeuHeHus (2 yaca).

19.VYrneBoasl: MOHOCaxapusl (2 Jaca).

20.YT1eBoIbl: 0JINTO- U TIoJIMcaxapuIbl (2 Jaca).

21. Jlunmuapl. Tepnenouasl. CTepousl. (2 yaca).

22. a-AmMuHOKHCIOTHL. [lentuabr u 6enku (2 Jaca).

23.PyOexnbnii  koHTpodab  Ne3d.  buomomumepsl.  HuskomonekymsipHbie
npupoiHbie coequnenus. Komnoksuym (2 daca).

24 TIsaTr4aeHHbIE TETEPOIUKINISCKUE COeTMHEeHU (2 Jaca).

25.11lecTuuneHHbIE TETEPOLMKINYECKUE COeIUHEHUS (2 Jaca).



26.MexaHHU3MBbl peakluii OpraHnYeCcKUX COeIMHEHUH (Ha MpUMepe M3YYEeHHBIX
KJIACCOB OpTraHMYecKuX coeAuHeHus). Knaccudukanus peakuuii 1o
MexaHH3MaM (2 Jaca).

27.BbinoHEHNE HCCIIEeIOBATENIbCKONW 3a7auyd. Y CTAHOBJICHHE CTPYKTYPHI
OPraHUYECKOr0 COEAMHEHUS [0 €ro XUMUYECKHM CBOMCTBaM W

CHEKTpaIbHBIM XapakTepUCTUKaM (2 daca).
JlaGopaTopHbie padoThl mo ¢puzndeckoii xumun (18 yacos)

Jlaboparopnasi pa6ora Ne 1. Ileperonka 6unapHbeix cMmeceid. [loctpoenue
U aHaJIWU3 AMarpaMMbl KUTIEHUs: OMHapHOU cMecH (4 Jaca).
Heab: 1m03HaKOMUTBCA C Ja0OPATOPHOM YCTAHOBKOM M OCBOUTH TEXHUKY
NEPErOHKN OMHAPHON CMECH, HayUUTbhCS ONPEAENATh COEpPKaHUEe KOMIIOHEHTOB
pedpakToMeTpruuecKuM MeToJoM. [locTpouTh M MpoaHAIU3UPOBATH TUATPAMMY
KHUIIEHUS] CUCTEMBI, UCITONIb3Ysl 3aKOHBI KoHOBaOBA.

JlaGopaTtopnass paGora Ne 2. KOHIYKTOMETpHUUYECKOE OMPEICIICHHE
KOHIICHTpAIIMU pacTBOpa XJopuaa HaTpus (4 yac).
Henb: MO3HAKOMUTBCA € KOHIYKTOMETPHUYECKMM  METOAOM ONPEIEICHUS
KOHLIEHTpaIuu AJIEKTPOJIUTOB B PACTBOPAaxX C TMOMOIIBIO IMOCTPOEHHOTO
KaJIMOpOBOYHOTO rpaduka.

JlaGopaTtopnass padora Ne 3. Hsmepenne OJIC KOHUEHTPALIMOHHOTO
raJibBAaHMYECKOTO AJeMeHTa (4 Jac).
Heab: cobpats Tpu MEJIHBIX KOHIIEHTPALMOHHBIX 3JE€MEHTAa U HU3MEPUTh HX
OJIC. TloTeHUMOMETPUYECKUM METOJOM PACCUUTATh CpeAHue KOA(POUIIMEHTHI
aKTUBHOCTA B TMPUTOTOBJIEHHBIX pPACTBOpPAX »dJIEKTPOJUTOB, CpPAaBHUB HX CO
CIpPaBOYHBIMU 3HaueHUsIMU. PaccunTarh 35eKTprUUecKyto paboTy, cAesaB BbIBOJ O
CBSI3M €€ C PAa3HOCThIO aKTUBHOCTEH MOHOB M€Y B COOTBETCTBYIOIIMX PaCTBOpax
DIIEKTPOJIUTOB.

JlaGopaTtopnasi padora Ne 4. li3yyeHue KUHETHUKH PEAKIHMHU THUAPOIU3A

caxapo3sl (4 Jac).



Heab: uccnegoBaTh MOpoliecC MHBEPCUU (THUAPOJM3a) TPOCTHUKOBOTO caxapa,
KOHTPOJMPYS €r0 ¢ MOMOIIBIO MOTYyTEHEBOr0 NoJisipumeTpa. OnpeaeauTs nopsaoK
peaKUUy U PacCUYUTaTh KOHCTAHTY CKOPOCTH PEAKIIUH.

Jladoparopuasi padora Ne 5. Tlpe3enrtaruu u COOOIICHUS CTYICHTOB I10

dbepMeHTaTUBHOMY KaTaiau3y (2 gac).
JlabopaTopHbie padoThI 110 Opranuvyeckoii xummu (36 4acoB)

Jladoparopnasi pa6ora Ne 1. Texnmka 0€30MacHOCTH B XUMHUYEKOUN

nabopatopun KauecTBEHHbIH M  KOJMYECTBEHHBIM aHAU3 OPTraHUYECKHX
coeauHeHun (4 gaca).
Heab: NOMy4YnTH MPEACTABICHHE O KAayE€CTBEHHOM JJIEMEHTHOM AaHAJIU3e
OpPTraHWYECKUX COCIMHEHUM, HAyYUTbCAd OINPEIETsATh HAIWYHAE YIVIEPOJa,
BOJOPOJa, a30Ta, CEPbl M TAJIOIEHOB B OPraHMYECKHUX BelIeCTBaxX. PemieHne
pacyeTHBIX 3a/a4.

JlaGopaTopnasi padora Ne 2. CriocoObl OYMCTKHA TBEPJBIX OPraHUYECKHUX
BewecTs. [lepexkpucrammsanus. Bozronka (4 yaca).

Leab: OCBOMTh TEXHHKY MEPEKPUCTALUIM3AUMA W BO3TOHKM OPraHUYECKUX
BemiecTB. HayunThcs oOmnpenensTh CTENeHb YUCTOTHI BEIIECTBA IMPHU TMOMOIIH
WU3MEPEHUS TEMIEPATYyPhl IIaBICHUS.

JlaGopaTopnasi padora Ne 3. CrnocoObl OYHMCTKH >KHIAKUX OPraHUYECKHUX
BewecTB. [leperonka u pexkrudukanusa (4 yaca).

Ieab: OCBOMTH TEXHUKY IEperoHku. [IpoBecTn KOJIMUECTBEHHOE pa3feiCHUE
CMECH JIBYX KUIKOCTEH.

JlaGopaTopnasi pa6ora Ne 4. CoBpeMeHHbIE (PUZUKO-XUMUYECKUE METO/IbI

MCCIIEIOBAHUSI OPTAaHUYECKUX coeuHeHul: anekTponHas u UK-crnektpockonus (4
qaca).
Heab: Ilomyunts npencraBienue o0 snexktponHod u MK- cmekTpockomnuu.
Hayuutbcs MOJIb30BaThCS TaOIUIIAMH XapakTepUCTUUECKUX  YaCTOT.
[To3znakomutecsi ¢ HMK-cnekrpamMu OpPraHMYECKHX COEAUMHEHUN, COAEPIKAIINX
OCHOBHBIE XapaKTEPUCTUUECKHUE TPYIIIIHI.

JlaGopaTopHnasi padora Ne 5. CriupThl, peHoJIBI, TpOCThIE 3DUpHI (4 yaca).



Heab: WM3yunTh cnocoObl MONMYYEHUsS, CHEKTPAJIBHBIE XAPAaKTEPUCTUKU U
XUMHUYECKHE CBOICTBA CIIUPTOB, ()EHOJIOB, MPOCTHIX 3PHUPOB. [lodydnTh 3TAaHON U
IIPOBECTU C HUM PsIJI PEaKIU.

JladoparopHnasi pa6ora Ne 6. KapOoHunbpHbIe coequHeHus (4 yaca).

Heab: WM3yunth cnocoObl TOMYyYEHHs], CHEKTPaJbHbIE XapaKTePUCTUKU U
XUMUYECKUE CBOMCTBA QIbJECTHIOB M KETOHOB. Peakuum ¢ KUCIOpOA- H
azoTconepxkammmu Hykieodunamu. [lomyuuts Gopmanbpaerun u anetaibaerua U
MIPOBECTU C HUM psijl peakuuid. McciienoBaTh XUMUYECKHE CBOMCTBA alleTOHA.

JlaGopaTopuas padora Ne 7. Beenenue B xpomarorpaduto (TCX) (4
yaca).

Henan: [To3HakoOMUTH ¢ METOJOM TOHKOCJIOWHOM XpomaTorpaduu u
HAy4YUThCSI MPUMEHSTh 3TOT METO/I, KaK JJIsl pa3JieleHUs] CMECU COCIMHEHUM, TaK U
Juis aHanu3za matepuanos. [IpoBectu TCX-ananu3 cmecu 2,4-1MHUTPOPEHUII-
rusipa3zoHoB U TCX-ananu3 papmareBTHUECKUX IpernapaToB

JlaGopaTopHnas pa6ora Ne 8. YrieBoabl: MOHO- U aucaxapubl (4 yaca).

Heanb: Ilo3HakoMuTh C  (QU3MYECKUMHM U XUMHUYECKUMU  CBONCTBaMU
MOHOCAXapuJ0B Ha TPUMEPE TIIOKO3bI M (PYKTO3BI: TPOBECTH PEAKIIUU
OKHUCJICHHS, B3aUMO/ICHCTBUE co ie04aMu I[BETHBIC peaKkIuu.

[IponeMOHCTPUPOBATH SIBIICHUE MYTAPOTALUU.

JlaGopaTopnasi padora Ne 9. o-AmuHokucnoThl. Ilentunbr u Genku (4
qaca).

Hean: Iloznakomuth ¢ uaeHTU(UKaMedn amMuHOKUCIOT MeTtojgoM TCX.
N3yunth XuMHUYECKHE CBOWCTBA aMUHOKHUCIIOT. [[pOBECTH KaueCTBEHHBIE PEAKIIUU

Ha OEJIKH

I1l. YUEBHO-METOIAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYYAIKOIIIUXCS
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI

oOyuaroruxcst 1o guciuiuimHe «OpraHudeckas W (usuyeckas XUMUS»

npenacrasiieHo B [Ipunoxenuu 1 u Bkitovaet B ceOs:



-IIaH-TpaUK BBIMOJHEHUSI CaMOCTOSITENIbHON pabOThl MO IUCUUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBbI BPEMEHHU Ha BBIMOJHEHUE N0 KAXKJI0OMY 33JaHUIO;

-XapaKTepUCTUKA 3aJaHUM ISl CAMOCTOSITEIbHOM pabOoThl 00ydarouuxcs u
METOIMYECKHE PEKOMEH/IAlUHU 10 X BBIIIOJIHEHHUIO;

-TpeOOBaHUST K  NPEJICTAaBICHUIO M OQOPMIICHUIO  pEe3yJbTaTOB
CaMOCTOSATENbHON pabOThI;

-KPUTEPHUH OLEHKU BBIMIOJHEHHS CAMOCTOSATEIHLHON PaOOTHI.

TuroBble KOHTPOJBHBIE 3a1aHUSI, METOJUYECKUE MATEPUAIIBI, OTIPEIEIIAIOIINE
IpoLEIypbl OLEHUBAaHWA 3HAHWM, YMEHUHA W HABBIKOB M (WJIM) OMbITa
NEATEIbHOCTH, a TaKXe KPUTEPUH M IOKa3aTelld, HEOOXOAHUMbIE MJIA OLEHKU
3HAHUWA, YMEHUH, HaABBIKOB U XapakTepuU3ywollue 3Tanbl (HOPMUPOBAHUS
KOMIIETEHLIMM B TIPOLIECCE  OCBOCHUS  O0Opa3oBaTENbHOW  MPOrPaMMBI,

IMpCaACTAaBJICHLI B HpI/IJIO)KeHI/II/I 2.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

No Konrtponupyemsie Kongw! 1 3Tansl Ol1ileHOYHbIE CpeJICTBA
n/m pasziesbl / TeMbI dhopMHUpOBaHHS TEKYIIHA MIPOMEKYTOU
JUCIUTLINHBI KOMITETCHIIHI KOHTPOJTb Has
aTTeCcTaIus
1 Pasnen OIIK-5 | 3Haer CobecemoBanne
1. Xumuueckas (YO-1)
TepMOANHAMIKA yMeeT JlaGoparopHast
pabota(ITP-2-- 9)
BJIQJICCT PazHoypoBHEBBIE
3aJ1a4M U 33]1a-
HUSI.
Kontponbnas
pabdora Nel (ITP-
2—4), Ne2 (I1P-
5—9)
2 Pasnen 2. ®azoseie | OIIK-5 | 3maer CobecenoBanue
paBHOBECHSI. (VO-1)
Konnurarusasie yMeeT JlabopaTopHas
CBOMCTBa PacTBOPOB pabora (ITP-10--
16)
BJIQJICCT KonTponpHas
pabora Ne3 (ITP-
10--16)
3 Paznen 3. 3HAET CobecenoBanue
DIIeKTPOXUMHS (YO-1)




ymeeT JlaGoparopHas
pabora (ITP-18--
27)
BJIAJIEET KonTposibHas
pabora Ne4 (IIP-
21-27)
4 Paznen 4. OIIK-5 | 3Haer CobecenoBanue
Xumuueckas (YO-1)
KMHETHKA U KaTallnu3 yMeeT JlabopatopHas
pabora (ITP-28--
32)
BJIaJiceT (YO-2)
5 Paznener 1-4 OIIK-5 | 3mHaer CobecenoBaHue 3ayer
(YO-1)
ymeeT TBopueckoe Bompocsr  k
3aganue (ITP-13) | 3auery Nel
BIIAJICET TBopueckoe
saganue (ITP-13)
6 Paznmen 5. OcHOBBI OIIK-5 | 3maer CobecenoBanue
CTPOEHUS U (YVO-1)
PCaKINOHHON yMeeT JlaGopaTopHsble
CIIOCOOHOCTH pabote! (ITP-6)
OpPraHHYECKUX
COeMHEHHUIR BJIQJICCT PazHoypoBHEBBIC
3a/1a4¥ U 3aJIaHus
(TTP-11)
7 Pasnen 6. OIIK-5 | 3maer CobecenoBanue
VYTaeBoa0poabI (YVO-1)
yMeeT JlabopartopHbie
pa6ortsi (ITP-6)
BJIQJICCT KonTponpHas
pabora Nel (ITP-
2)
8 Paznmen 7. 3HAET CobecenoBanue
OyHKIMOHATbHbBIE (YVO-1)
KJIaCChI yMeeT JlabopaTopHbie
OpraHUYECKUX pa6otsi (ITP-6)
COEIMHEHUI BIIAJICET KoHntponbnas 3auet Ne2
pabora (ITP-2)
9 Paznmen 8. OIIK-5 | 3maer CobecenoBanue
HuzkoMomneKysipHbl (YO-1)
€ MPUPOTHBIC yMeeT JlabopatopHble
COCTUHEHUSI. pabortbl (ITP-6)
buononmumepst u nx BIIAJICET Komnoksuym
CTPYKTYpHBIC (YO-2)
KOMITOHCHTHI
10 | Pazmen 9. OIIK-5 | 3Haer CobecenoBanue
I'eTeporukInyeckre (YVO-1)
COCIMHECHUS ymeeT TBopueckoe
3aganue (ITP-13)
BJIaJeeT TBopueckoe

3ananue ([TP-13)




11 | Pazgensr 5-9 OK3aMeH.
Bonpocer  k
IK3aMEHY

IIpunoxenue
2

TuroBble KOHTPOJBHBIE 3a1aHUS, METOJUYECKUE MATEPUAIIBI, OTIPEICIIAIOIINE
IpoOLEIypbl OLEHUBAaHWSA 3HAHWM, YMEHUHA W HABBIKOB M (WJIM) OMNbITa
NEATEIbHOCTH, a TaKX€ KPUTEPHUM M IOKa3aTelld, HEOOXOAHUMbIE M1 OLEHKU
3HaHWW, YMEHHUH, HAaBBIKOB U XapaKTEpU3YIOIIHEe JTambl (OPMUPOBAHUS
KOMIIETEHIIMM B TIpOLlECC€  OCBOGHUS ~ O0pa3oBaTEIbHOM  MPOrpamMMBbl,
npeacTasiieHsl B [Ipunoxenun 2

CIIUCOK YYEBHOM JIMTEPATYPbBI MU WH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHHUE JUCIHUIIVIMHbI

OcHoBHas JuTEparypa
1. ®usnueckas xumusa. Tom 1. OO6mas u xumMuueckas TEPMOJUHAMMKA :

yueOnuk /  A.S. bopmesckuit. — M.: HNHOPA-M, 2017.— 606c.+ JHom.
Marepuaisl [DIeKTpOHHBIA pecypc; Pexum pgoctyna http://www.znanium.com]. —

Pexum noctyna: http://znanium.com/catalog/product/543133

2. dusuyeckas XuMHS [DIEKTpPOHHBIM pecypc]: ydeOHoe mocobme/ H.M.
CenuBanoBa [u 1p.].— OJEKTpOH. TeKCTOBble aaHHble.— Kazanb: KazaHckuii
HAIMOHAJIBHBINA HCCIIEIOBATEIHCKUN TEXHOJIOTHYECKU yHuBepcurtet, 2016.— 188
C.

Pexxum moctyna: http://www.iprbookshop.ru/79588.html

3. Kenuna, H.}O. Opranunueckass XuMus U XUMHUSI OHMOJIOTHUECKH AKTHUBHBIX
BemiecTB. Y. 1. Opranndeckas xuMusi [DNEKTPOHHBIN pecypc] : yuebHoe mocooue /
H.IO. Kenuna, H.B. be3pyuko. — Onexrpon. nan. — Ilen3a : [len3['TY, 2012. —
102 ¢. — Pesxxum goctyna: https://e.lanbook.com/book/62677 .

JlonoiHUTEIbHAS JIUTepaTypa

1. E.C. Pomanenko, H.H. ®panneBa ®uznuyeckass XuMus [DJIESKTPOHHBIH


http://znanium.com/catalog/product/543133
http://www.iprbookshop.ru/79588.html
https://e.lanbook.com/book/62677

pecypc] : yuebnoe nocobue /.— CraBpomnoinb: [Taparpad, 2012. — 88 c. - Pexxum
nocryma: http://znanium.com/catalog.php?bookinfo=515050 - Pexxum gocrtyma:

http://znanium.com/catalog/product/515050

2. Turapenko A.M. Oprannueckas Xumus [DIEKTpOHHBIA pecypc] : ydeOHoe
nocobue / A.W. Turapenko. — DJIEKTPOH. TEKCTOBbIE AaHHbIe. — CapatoB: Al
[Iu Op Memma, 2010. — 131 c. — 2227-8397. — Pexum poctymna:
http://www.iprbookshop.ru/731.html

3. Kosemunbix E.H. Opranwdeckas xumus [DJIEKTpPOHHBIN pecypc]

nabopaTopHblil mpakTukyMm g crneruanbHoctd 050102.65 - «buonorus c
JNOIIOJTHUTENILHON crieruaibHoCcThi0  “Xumusg’» / E.H. Ko3pMuHBIX. —
ONEKTpOH. TeKCTOBble JaHHble. — IlepMb: IlepMckuii rocynapcTBEHHBIN
ryMaHUTapHO-Tiefarornyeckuit yausepcurer, 2013. — 120 c. — 2227-8397. —

Pexxum noctyna: http://www.iprbookshop.ru/32074.htmi

Ilepeyens pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH

«HHTEepHET»

1. Hayunas AIEKTPOHHAS oubnuoTeka eLIBRARY
https://elibrary.ru/defaultx.asp

Hayunas 6ubaunoteka JIBOVY http://www.dvfu.ru/web/library/nbl

DeKTpoHHO-0MOIHoTeuHas cucteMa http://znanium.com/

DnekTpoHHO-0MOIMoTeyHas cucrema http://e.lanbook.com/

o & W

Crynendeckas 3JIeKTpoHHas oubimmoreka http://www.studentlibrary.ru/

Ilepeyenb  UHPOPMANMOHHBLIX  TEXHOJOIMH M  NMPOrPaAMMHOIO

odecrmeuyeHus

MecTo pacnosioxeHus [lepeyeHb POrpaMMHOTO 00ECTICYEeHHS
KOMITBIOTEPHON TEXHUKH, Ha
KOTOPOM YCTaHOBJIEHO
nporpaMMHoe oOecreueHue,
KOJIMYECTBO pabOYHX MecT



http://znanium.com/catalog/product/515050
http://www.iprbookshop.ru/731.html
https://elibrary.ru/defaultx.asp
http://www.dvfu.ru/web/library/nb1
http://znanium.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/

MynbTuMenuitHast ay AUTOPUS
r. BmaguBocTtok, 0. Pycckuii,

— Microsoft Office Professional Plus 2010;
— o(uCHBIA TaKeT, BKIIOYAIONINN IMPOTrpaMMHOE OOECIeUCHUE st
paboThI C PA3IMYHBIMHU THIIAMU JOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMU

n. Asixe .10, xopmyc M Tabnunamu, 6a3aMu JaHHBIX U JIp.);

— 7Zip 9.20 - cBOOOMHBII (hailIOBBI apXUBATOP C BBHICOKON CTEIICHBIO
COKaTHs IAaHHBIX;

— ABBYY FineReader 11 - mporpamMmma sl ONTHYECKOTO
pacno3HaBaHUsI CHMBOJIOB,;

— Adobe Acrobat XI Pro — maker nporpaMm uist CO3aHust U TIPOCMOTpPa
AIEKTPOHHBIX ITyonukanwii B popmate PDF;

— ESET Endpoint Security - koMmmurekcHast 3anura pabodynx CTaHIMI Ha
6aze OC Windows. [Togmepkka BUPTyaIH3aIldii + HOBBIC TEXHOJIOTHH;
— WinDjView 2.0.2 - mporpamma mjis paclo3HaBaHHsS M IIPOCMOTpa
¢aiinos ¢ onHonmeHHbIM opmarom DJV u DjVu;

— Auslogics Disk Defrag - mporpamma mst ontumuzanuu ITK 1 TOHKO#M
HACTPOWKH OTEPAMOHHON CHCTEMbI

1.PexomMeHganuu Mo MJIAHUPOBAHUIO M OPTAaHU3ALlMU BPEeMeEHH,
OTBEICHHOI'0 HA M3y4YeHHe JUCHUILTHHBI

Bpems, oTBenéHHoe Ha CcamMOCTOATEIbHYIO pPaboOTy, [IOJDKHO  OBITh
UCITOJIb30BAHO 00YYaIOIIKUMCS INIAHOMEPHO B TEYEHUE CEMECTPA.
[ImaHupoBaHWEe — BaKHEWIIAs YepTa YEJIOBEYECKOU JesaTeNbHOCTH. Jliid
OpraHu3alid y4eOHOU NeATeIbHOCTH 3(P(PEKTUBHBIM BapUAHTOM SIBIISIETCA
WCIIOJIB30BaHUE CPEJICTB, HAIIOMUHAIONIMX O CTOSIIUX TEpeJ]] BaMu 3ajadax, u
UX TOCJIeI0BATEILHOCTH BBINIONIHEHHS. B ponu Takux cpeacTB moryt ObiTh IT-
TeXHOJOTUU (CMapT(OHBI, TUIAHIIETHI, KOMIBIOTEPHl U T.I.), HUMEIOIIHE
MPWIOKEHUS/TIPOTPAaMMBl  TI0O OpPTaHM3AIMU PAaCTopsaKa JHS/Mecsa/rona u
CUTHAJIM3HUPYIOIMINX O BAXKHBIX COOBITUSX, HAIPUMEDP, O BHIMIOJHEHUU 3aJaHUN
M0 JUCIUIUIMHE «XUMHUS JJEMEHTOOPTaHMYECKUX U KOOPJAMHAIMOHHBIX
COCITUHEHUI.

PerynsipHocTh — mepBo€ YCJIOBHE IMOUCKOB Oojiee 3(PPEKTUBHBIX CIOCOOOB
pabotel. Pexomenayercs BbIOpaTh JACHB/AHU HEAETW JUIS  PETYISIPHOU
MOATOTOBKM MO JHUCIUIUIMHE, 3TO TMO3BOJIMT MOPAJIBHO HACTPOUTHCS Ha
BBITIOJTHEHHE TIOCTaBJICHHBIX 3aj]a4, IMOATOTOBUTHCS K HUM U BBIpabOTaTh
mpaBuia BBITIOJIHGHUS JIS HUX, HalpUMeEp, CHadaja MmpopabdoTKa Marepuaia
JICKIIUN, YTEHHWE TMEPBOMCTOYHHUKOB, 3aTEM BbIJICJICHUE U (UKCUPOBAHUE

OCHOBHBIX HJiel. PEKOMEHayeMOe cpeiHee BpeMs IBA Yaca Ha OJHO 3aHATHE.




Onucanue MocjIe10BaTEJIbHOCTH ACCTBH, 00y4AKOIIMXCH NIPU U3YYeHUH
AUCHUNIIMHBI

B coorBercTBMM C HensAMM M 33Ja4aMM JMCHMIUIMHBI CTYJIEHT HM3ydaeT Ha
3aHATHSAX M JIOMa Pa3felsibl JEKIMOHHOIO Kypca, TOTOBUTCS K MPAKTHYECKUM
3aHATHUAM, IPOXOAUT KOHTPOJIBHBIE TOUKH TEKYIIEH aTTECTAlliH, BKJIFOYAIOIIUE
pasHble  (QopMBI IIPOBEPKM  yCBOEHHs  Marepuana (cobecenoBaHME,
TECTUPOBAHUE, KOHTPOJIbHBIE PAOOTHI U Ip.).
OcBoeHME AMCLUILIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX AJIEMEHTOB Y4eOHOI
NEeSATEIbHOCTH:
1. BuumartenbHOoe 4YTeHME pabouyeil mNporpaMMbl Y4YEOHOW JUCUHUILIMHBI
(moMoraer IEJIOCTHO YBHUAETb CTPYKTYpY H3y4aeMbIX BOIIpOCOB). B Heil
COJIEPKUTCSI TIEPEUYECHb KOHTPOJIBHBIX MCIBITAHUI AJI1 BCEX Pa3/ACiiOB U TEM,
BKJIFOYAsl D3K3aMEH; YKa3aHbl CpPOKM CAA4u 33JaHUAW, NPEeLyCMOTPEHHBIX
y4eOHOU MPpOrpaMMoil Kypca IUCHUIUIMHBI «OpPraHUYecKast XUMUS.
2. HeoTheMIEMOM COCTABHOW 4YACTBIO OCBOECHUS Kypca SIBIIETCS ITOCELICHUE
JeKUUMH W MX KOHCIEKTHpOBaHHE. [JIyOOKOMY OCBOEHHIO JIEKI[MOHHOTO
MaTepuaia crnocoOCTBYET NMpeaBapuTeNIbHAas MOATOTOBKA, BKIIOYAIOIIAs YTEHUE
peabIayIeH JeKIuu, paboTy ¢ yueOHUKaMHU.
3. PerynspHasi moAroToBKa K MPakTUYECKUM 3aHSATHSM U aKTMBHas paboTa Ha
HUX, BKJIIOYAIOLIAs:
— NOBTOPEHUE MaTepHralla JEKIHH 10 TEME;
— 3HAKOMCTBO C IUIAHOM 3aHSATHS M CIHMCKOM OCHOBHOW M JOIOJHHUTEIbHON
JUTEPATYPBI, C PEKOMEHAALMSIMU 1O MOATOTOBKE K 3aHATHUIO;
— TIOCEIEHHWE KOHCYJbTALMI C LEJbI0 BBIACHEHHS BO3HHUKIIUX CIIOKHBIX
BOIIPOCOB IMPH MOJATOTOBKE K TPAKTUYECKUM 3aHSATUSIM.
4. TloaroroBka K 3K3aMeHy (B TEUEHHE CEMECTpa), MOBTOPEHUE MaTepuaia
BCET0 Kypca JUCUUIUIVHBIL.

IoaroroBka K JJeKIIMOHHBIM M MPAKTHYECKUM 3aHATUSAM
[Ipyn MOArOoTOBKE K JIEKIIMOHHBIM M NPAKTUYECKHUM 3aHATHSAM PEKOMEHIYETCS

[I0JIb30BAThC MaTepuallaMu JIEKIUHA, PEKOMEHJIOBAHHOW JIUTEPATYpOU U



pecypcaMu HHTEpHET. Bompochl, KOTOpBhIE BBI3BIBAIOT 3aTPyAHEHUE TIPH
MOJTOTOBKE, JOJKHBI OBITH 3apaHee C(HOPMYIUPOBAHBI U O3BYUYEHBI BO BpEeMs
3aHSATUM B ayJAMTOPUU JIJIs JOTIOJHUTEIIPHOTO Pa3bICHEHUS IMPEIoaBaTesIeM.
OTBeThl, BBIHOCHMBIE Ha OOCYXJCHHE, JOJDKHBI OBITh  THIATEIHHO
MOATOTOBJIEHBI M 10 HHUM COCTaBjieHa cxeMa (IUlaH), KOTOpPOH CTYJIEHT
noJib3yeTcs Ha 3aHaTuu. [Ipy oTBeTe HAJO JIOTMYECKH IPaMOTHO BBIpaXaTh W
00OCHOBBIBaTh CBOIO TOYKY 3pPEHHUS, CBOOOTHO OMNEPHUPOBATH MOHATHIMH U
KaTeropusMu. IIpu caMoCTOSTETLHOM pEIIeHUH 3a7a4 HY>KHO OOOCHOBBIBATH
KQKIIBIM 3TaIl PEIICHMS], HCXO/s M3 TECOPETUUECKUX TIOJIOKEHHM Kypca.
IMoaroroBka K 3a4eTy U IK3aMeHYy

B mporecce moAroToBKM K 3a4eTy M 3K3aMeHy, CIEayeT JUKBUIUPOBATH
UMEIoIMecs MpoOesibl B 3HAHUSX, YIIIyOUTb, CHUCTEMaTU3UPOBATH U
ynopsiiounTh 3HaHHSA. (Oco0oe BHHMaHHE CIIEIYET YACIUTh OpTraHU3alUH
MOATOTOBKH K 3a4eTy U dk3aMeHy. Hanmuue moJiHbIX cOOCTBEHHBIX KOHCIICKTOB
JIEKIUHN SBJIsIETCS HEOOXOAUMBIM YCIOBHUEM YCHEIIHOW caauyu sk3aMeHa. Eciu
MPOMyIleHa Kakas- JIMOO JIeKIHs, HEoOXOAUMO €€ BOCCTaHOBHUTh, 00/1yMarTh,
YCTPaHUTh BO3HUKIIKE BOMPOCH, UTOOBI 3allOMHHAHWE MaTepuana ObLIo
oco3HaHHBIM. CleayeT MOMHHUTB, YTO TMPHU IMOATOTOBKE K 3a4eTy W dK3aMEHY
BHAYaJlc HAJI0 NPOCMOTPETh MaTepHal II0 BCEM BOMIPOCAM CaaBaeMou
JTUCLUUIUIMHBI, Jajee OTMETUTh HJia ce0si Haubosiee TPYAHBIE BOMPOCHI U
o0s3aTeIbHO B HHUX pa3o0OpaThcs. B 3akiodeHue emie pas IeiecooOpasHo

IMOBTOPUTH OCHOBHBIC ITOJIOKCHHA.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHUE
JACTUTIIAHBI

Peanuzamuss  gucuMmiiuHel  TpeOyeT  HaluuMe  CIEeUUaIU3UPOBAHHOM
JIEKIIMOHHON ayJIUTOpUH, OCHAIIEHHOW MYJIbTUMEIUHHBIM OOOpYyAOBaHHUEM, a
TaK)K€ CIPABOUYHBIMH MaTepHallaMd M Pa3AaTOUYHbIN y4eOHO-METOAMYECKUN

Marepuan. J[lns npoBeneHuss J1a0OpATOPHOrO TMPAKTUKYyMa HEOOXOIUMO



HaJIIU4ue XAUMHUYECKOM

nabopaTtopuu,

OCHAII[EHHOU HEOOXOIUMBIM

000pyI0BaHUEM, XUMUYECKON MOCYAON U PEaKTHBAMHU.

HaumMenoBanve 060pyJOBaHHBIX MOMEIICHUI

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

MynbsTumMeauitHas ayIuTOpUs
r.BmanguBoctok, o.Pycckuit nm Asikc 1.10,
Kopnyc 25.1, ayn. M420

[Tnomazap 74,6 m?

Mono6iok Lenovo C360G-i34164G500UDK
¢ Hcrtounukom OecnepeOOHHOTO NUTAHUS
Powercom SKP-1000A; DkpaH c
anektponpuBogom 236*147 cm Trim Screen
Line; IIpoexktrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; IToxcucrema
CIIELUATTU3UPOBAHHBIX KperIeHUu!
000pyIoBaHUs CORSA-2007 Tuarex;
[Toacucrema BUACOKOMMYTAIIMU: MAaTPUYHBIN
kommyTtatop DVI DXP 44 DVI Pro Extron;
ynnuautens DVI no Butoit mape DVI 201
Tx/Rx Extron; Iloncucrema
ayJIMOKOMMYTaIlUU i 3BYKOYCHUJICHUS,
aKycTUYeCKas CHCTeMa JJsi TOTOJIOYHOTO
moHTaxka SI 3CT LP Extron; Mukpodonnas
nemimyHas paauocucrema YBY nmamazona
Sennheiser EW 122 G3 B cocTaBe
OecipoBOAHOTO MHKpO(OHA M TMPUEMHHUKA;
uudposoit ayauonponeccop DMP 44 LC
Extron; CereBoil KOHTpoOJJIEp YIIPaBJICHUS
Extron IPL T S4; GecnpoBoansie JIBC nms
oOydaromuxcsi o0ecreueHbl CHUCTEMOW Ha
06aze Touek poctyma 802.11a/b/g/n 2x2
MIMO(2SS).

Xumuueckass sabopatopusi BraauBocTok,
o.Pycckuii n Askc n.10, Kopnyc 25.1, ayn.
M315

Konaykromerp, nonspumerp,
CHeKTO(OTOMETpP, XMMHUYECKas [OCy/a,
CYLIWJIbHBIN MIKag

Xumuueckass sabopatopusi BraamBocToK,
o.Pycckuit m Asikc 1.10, Kopnyc 25.1, ayn.
M316

pH — metpsl, Hacoc KomoBckoro
BaKyyMHBIH, CIEKTO()OTOMETp, MPUOOPHI AJIst
OIpeieNIeHus] TeMIIEpaTyphl IUIABJICHNU,
pedpakToMeTp, HeHTpUudyra,
KOJIOOHAreBaTeJn. X0J0JMIbHUKN JInbuxa,
XUMHYecKast Iocyia




[Ipunoxenue 1 k paboueit mporpaMMe yaeOHOMW TUCITATITIHBI

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKOM ®EJEPALIMN
®DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICITICTO OOpa30oBaHUs

«/1aabHeBOCTOYHBIN (eaepabHbI YHUBEPCUTET»
(ABDY)

IMKOJIA BUOMEJUIINHbBI

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLHINXCA

OprannquKaﬂ u (l)l/l3l/I‘IeCKaH XUMUA

Hanpagiaenue noarorosku 30.05.02 MenquumHckasi 0uopuznka
®opma NOATOTOBKU OYHAS

BaaauBocTok
2019



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

«OpraaneCKaﬂ H c[)m.nqecncaﬂ XUMUA»

Ne Jara/cpokn Bun camocrositenbHoilt | IlpuMepHble dDopMa KOHTPOJIA
BBINOJIHEHHUSI | padoThI HOpPMBbI BpeMeHH
n/n Ha BBINOJIHEHUE
1 Hemes CamocrosTensHast pabora ¢ 24 BBoanoe
1 (2 cemectp, 1 | KOHCIIEKTOM M TECTUPBAHUE
Kypc) auTepatypoit mo teme 1
2 Henelst CamocrosTensHast pabora ¢ 24 Onpoc niepen
2 (2 cemectp, 1 | KOHCIEKTOM H Ha4ajoM 3aHATHS.
Kypc) JuTeparypoii o Teme 1 (Yacts 1.Pa3gen 1.
3 "Hepens CamocTosTenbHas pabora ¢ 24 ];OHP ocsr 1-9)
3 (2 cemectp, 1 KOHCHCKTOMVI/I Hzg—z)l/}I)TaaToprlx
Kypce) JIUTEpaTypo 1o Teme 2 paGot
4 Henens CamocrostensHast pabora ¢ 24 KonTposbHas
4 (2 cemecTp, 1 | KOHCIIEKTOM U pabora Nel
Kypc) JIUTEpaTypoi 1o Teme 2
5 Hegens CamocTosTenbHas paboTa C 24
5 (2 cemMecTp, 1 KOHCIIEKTOM U
Kypc) JIUTEpaTypo 1o teme 2
6 Heaens CamocrosrenbHas pabora ¢ 24
6 (2 cemectp, 1 | KOHCHEKTOM U
Kypc) JIUTEPATypOU 10 TeME 2
7 Hemens CamocTrosiTensHas pabora ¢ 24 Ormpoc niepen
7 (2 cemecrp, 1 KOHCTICKTOM 1 Ha4aJIOM 3aHSATHS
Kypc) JII/ITepaT};F)OI/I 0 TEMaM (Yacts 1.Paszen 2.
pasic/ia Bompocsr 10-16).
8 Henens CamocrosTenbHas pabora ¢ 29 SammTa
8 (2 cemectp, 1 HOHCTICITTOM H 1a00paTOPHBIX
Kype) JMTEPATypOi 10 TEMam paGor
pasnena 3
9 Hexenst CaMocTosTenbHas padora ¢ 24
9 (2 cemectp, 1 KOHCHeKTOMvI/I
JIUTEPATYPOH TI0 TEMaM
Kypc) paznena 3
10 Hemes CamocTosiTenbHas padora C 24
10 (2 CeMeCTp, 1 KOHCHCKTOMUI/I
JIMTEPATypPOH 10 TEMam
Kype) pasnena 3
11 Hexenst CamocrositensHast pabora ¢ 24 Konrtponbhas
KOHCIIEKTOM H pabota Ne2
11 (2 cemectp, 1 .
JIUTEPATYPO TI0 TEMaM
Kype) pasnena 3
12 Henens CamocrositenbHas pabora ¢ 24
12 (2 cemectp, 1 | KOHCIEKTOM M

KypC)

JIUTEPATYpPON IO TEMaM




pasnena 3

13 Henens CamocrosTenpHas padoTa ¢ 2yq
KOHCIIEKTOM U
13 (2 cemectp, 1 .
JUTEPATypPOH 10 TEMam
Kype) paznena 3 Ompoc niepen
14 CamocrosTenbHas pabora ¢ 24 HaqaJioM 3aHATHA
HeACI KOHCITCKTOM I (Yacts 1.Pa3gen 3.
14 2 cemectp, 1 . -
( P, JIHTEpaTYPOR IO TeMaM Bonpocer 17-27).
Kypc) 3anura
pasnena 3
CamocTosiTenbHas paboTa C 2 11abopaTOpHEIX pad
15 nenens COHCIICKTOM I P 1 KouTponbHas
15 (2 cemectp, 1 JHTepaTypoi o TeMaM pabora Ne3
Kypc) pasgena 4 Omnpoc nepen
16 Hexens CamocrosrenbHas pabora ¢ 24 Ha4aJI0M 3aHATHA
16 (2 ceMecT 1 KOHCIIEKTOM U (qaCTB 1.PaS,Z[CJ'I 4,
P, JIUTEPATYPOH MO TEMaM Bonpocer 28-31).
Kype) paznena 4
17 Hemens CamocTosiTenbHas pabora C 24
KOHCIIEKTOM H
17 (2 cemectp, 1 .
JIUTEPATYPOH TI0 TEMaM
Kype) paznena 4
18 Hexens CamocTosTenbHas pabora C 24
18 (2 cemecp, 1 KOHCIIEKTOM H 3ayer
’ JIUTEpaTypou Mo TeMam
Kype) paznena 4
1 Hemens CaMocTosTenbHas pabora C 3q Brognoe
19 (3 cemectp, 2 KOHCITEKTOM U TECTUPOBAHUE T10
) ’ JTUTEpaTypoii o Teme 1 OPraHUYECKOM
ype XUMHAHU
2 HEaeIs CaMocTosTeIbHas pa60Ta C 3y Onpoc nepen
20 (3 cemecTp, 2 | KOHCIIEKTOM X HaYaIoM 3aHsITHS.
Kypc) JUTEPATypoH 1Mo TeMe 2 (Yacts 2. Pazpmen 1.
Bompocsr 1-25)
3 Henens CamocTosiTenbHas pabora C 3y 3
aluTa
KOHCIIEKTOM M
21 (3 cemectp, 2 . 1a00paTOPHBIX
Kypce) JIUTEPaTypoi 1o Teme 3 paGoT
4 nenens CamocrosrenpHas pabora ¢ 3g
22 (3 cemMecTp, 2 | KOHCIIEKTOM M
Kypce) JIuTepaTypoi mno teme 4
5 Hegens CamocTosiTenbHas pabora C 3y
23 3 ceMecTp, 2 | KOHCIEKTOM H
Kypc) JINTEpaTypout o Teme S5
6 Henmena CamocrosrenpHas pabora ¢ 3y
24 (3 cemectp, 2 | KOHCHEKTOM U
Kypc) JIUTEPATYpol 1o TeMe 6
7 Hemenst CamocTosiTenbHas pabora ¢ 3q Onpoc niepen
KOHCIICKTOM H HAYaJIOM 3aHATUS
25 (3 cemectp, 2 .
Kypc) JIUTEPATYPO TI0 TEMaM (Yacts 2. Pasen 2.
P pasjiena 2 Bomnpocer 26-57).
8 Hemens CamocTosiTenbHas pabora ¢ 3y Sammra
26 (3 cemectp, 2 | KOHCIEKTOM 1 1a60paTOPHBIX
Kypc) JIUTEPATYPOH 10 TeMaM pabot




paznena 2

9 Hemens CamocTosrenbHas padbora ¢ 3q
KOHCTICKTOM H
27 (3 cemectp, 2 y
JUTEPATYPOH MO TEMaM
Kypc) pasnena 2
10 Hexes CamocrositenbHast pabora ¢ 3y
KOHCIICKTOM H
28 (3 cemectp, 2 .
JUTEPATYPOH 1O TEMaM
Kype) pasnena 2
11 Hegens CamocrosTenpHas padoTta ¢ 3yq KOHTpoIbHAs
29 (3 cemectp, 2 KOHCTICKTOM H pabora Nod
P> JUTEPATYPOH 1O TEMaM
Kypc) pasnena 2
12 Hexens CamocrosiTenbHast pabota ¢ 3y
KOHCIICKTOM H
30 (3 cemectp, 2 .
JUTEPATYPOH MO TeMaM
Kype) pasnena 3
13 Hemens CamocrosrenpHas pabora ¢ 3y
KOHCIIEKTOM H
31 (3 cemecrp, 2 y
JIMTEPATYPOH 1O TEMaM
Kypc) pasnena 3 Omnpoc nepen
CamocrosTenbHas paboTa ¢ 34 Ha9aJIOM 3aHATHA
14 nenens KOHCIEKTOM 1 (Yacts 2. Paznen 3.
32 (3 cemectp, 2 . Bompocs 58-89).
) JUTEPATYPOH MO TEMaM Sanurta
Kypc
paszena 3 1a00paTOPHBIX
15 Hemens CamocTosTenbHas paboTa C 3y paboT
KOHCIIEKTOM H
33 (3 cemectp, 2 .
JIUTEPATYPOH 1O TEMaM
Kype) pasnena 3
16 Henens CamocTositenbHast padora ¢ 3q
KOHCIIEKTOM H
34 (3 cemectp, 2 .
JIMUTEPATYPOH 1O TEMaM
Kype) paznena 3
17 Henens CamocTositenbHast padora ¢ 3q
KOHCIIEKTOM H
35 (3 cemectp, 2 .
JIUTEPATYPOH 1O TEMaM
Kype) paznena 3
18 Henens CamocTositenbHast padora ¢ 3y KoHTpoIbHAs
36 (3 cemecTp 2 KOHCIICKTOM U pa60Ta No5
’ JIUTEPATYPOH 0 TeMam 3auer
Kypc) paznena 3
19 Henens CamoctositenbHas paboTa ¢ 1g Onpoc neper
37 (4 cemectp, 2 KOHCTICKTOM H Ha4yaJIoM 3aHATHUS
- c)p, JUTEPATYPOH MO TeMaM (acts 2. Pasyen 3.
i pasziena 3 Bonpocst 90-93).
20 Henens CamocrosrenbHas paboTa ¢ 14
38 (4 cemectp, 2 | KOHCIICKTOM H
Kypc) JUTEPATYPOH 1O TEMaM
paznena 4
21 Henens CamocrosrenbHas paboTa ¢ 14
39 (4 cemecTp, 2 | KOHCIIEKTOM H

Kypc)

JINTEPATYpOU Mo TeMam




paznena 4

22 Henens CamocrosTenpHas padoTa ¢ 1u Ormpoc mepen
40 (4 cemectp, 2 | NOMCHICKTOM HAYaJIOM 3aHATHSI
b ~
Kypc) JII/ITepaT};pOI/I 0 TeMaMm (Yacts 2. Pasjen 4.
%a?.,uena 5 1 Bonpocsr 94-112).
23 Henens aMOCTOsATeNIbHAs paboTa ¢ q 3amra
KOHCIIEKTOM U
41 (4 cemectp, 2 . 1a00paTOPHBIX
JINTEPaTypoi O TeMaMm c
Kype) paznena 4 paoor
24 nenens CamocrosTenpHast padoTa ¢ 1q
KOHCIIEKTOM U
42 (4 cemectp, 2 "
JINTEPaTypoi O TeMaMm
Kype) pazzena 4
25 nemens CamocrosTenpHast padoTa ¢ 1q
KOHCIICKTOM U
43 (4 cemectp, 2 .
JNTEPaTypOi O TeMaM
Kype) paznena 4
26 Henels CamocrosrenbHas pabora ¢ 1g
KOHCIICKTOM H
44 (4 cemectp, 2 .
JNTEPaTypoOi 1O TeMaM
Kype) paznena 4
27 Hemens CamocrosrenbHas pabora ¢ 1g
KOHCIICKTOM H
45 (4 cemectp, 2 .
JNTEPaTypOi MO TeMaM
Kype) pasnena 4
28 Henens CamocrodrenbHas pabora ¢ 14
KOHCIIEKTOM H
46 (4 cemectp, 2 .
JNUTEPaTypOi MO TeMaM
Kype) pasnena 4
29 Henens CamocrosrenbHas pabora ¢ 14
KOHCIIEKTOM H
47 (4 cemecTp, 2 .
JINTEPaTypoOl 1O TeMaM
Kype) paznena 4
30 Hexens CamocrosrenbHas pabora ¢ 1q
KOHCIIEKTOM H
48 (4 cemectp, 2 .
JINTEPaTypOH MO TeMaMm
Kype) paznena 4
31 Hemels CamocrosiTenbHas pabora ¢ 1y KOJLIOKBIYM
KOHCIIEKTOM H
49 (4 cemectp, 2 .
JINTEPaTypOH MO TeMaMm
Kype) paznena 4
32 Hemels CamocrosiTenbHas pabora ¢ 1y Orpoc mepex
50 (4 cemectp, 2 | LOHCTICKTOM | HAYAIIOM 3aHSTHS
Kypc) ’ JIUTEpATypoH 110 TeMaM (Yacts 2. Paznen 6
pasaena S Bompocer 113-118)
33 Hemels CamocrosiTenbHas pabota ¢ 1y
KOHCIICKTOM U
51 (4 cemectp, 2 y
JINTEPaTypOH MO TeMaMm
Kype) paznena 5
34 Henenst CamocrosiTenbHast pabota ¢ 1y OTuer o
52 (4 cemectp, 2 | COHCTICKTOM H BBIIOJTHEHUU
5 (V)
Kype) JINTEPaTypOH MO TeMaMm HCCE10BATENBCKO
pa3fiena S 1 3agauun
35 Henens CamocrosrenbHas paboTa ¢ 14
53 (4 cemecTp, 2 | KOHCIIEKTOM H

Kypc)

JIUTEPATYpPON IO TEMaM




pazzena 5
36 nenens CamocrosiTenbHas 36 gacoB DK3aMeH
54 (4 cemectp, 2 | paboTa C KOHCIIEKTOM U
Kypc) JUTEPATYPOU

CamocTosiTenbHast paboTa 00ecreuynBaOT MOATOTOBKY CTY/AIE€HTA K TEKYIIUM
ayJUTOPHBIM 3aHATUSAM. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSIBISIOTCS B
AKTUBHOCTH CTYJICHTA Ha 3aHATHSIX, BBIIOJIHEHHBIX KOHTPOJIbHBIX paOOT, TECTOBBIX
3aaHuil 1 Jap. GOPM TEKYIIEro KOHTPOJISL.

Jlnig peanm3anuy caMOCTOSITENIbHON pabOThl CO3/JaHbl CIIEIYIOIINUE YCIOBUS:

1. Crynentsl oOecreyeHsl H(OPMAIIMOHHBIMU pecypcamu
(yueOHMKaMHU, CTpaBOYHHUKAM, YYEOHBIMH ITOCOOUSIMHU);

2. Jlna mnpoBedeHHs NPAKTUUECKUX U JIADOpATOPHBIX 3aHATUM 1O
npeaIMeTy HUMEIOTCS MeToandeckue mocoous. CTyIeHT MMEeT BO3MOXKHOCTh
3apaHee (C ONEPEeXKEHUEM) TMOATOTOBUTHCA K 3aHATHIO, OTBETUTh Ha
KOHTPOJIUPYIOIIKE BOIIPOCHI, 1 OOPATUTHCS 3a MOMOUIBIO K IPENOAABaTENIO B
Cily4ae HeOOXOIUMOCTH.

3. Paspabortanbl KOHTPOJIMPYIOIIHE MaTepualIbl B BHJIC
CaMOCTOATENbHBIX padOT M B TECTOBOM (popme, MO3BOJISIOLIME ONEPATHBHO
OLIEHUTh YPOBEHb MOATOTOBKH CTYJICHTOB.

4. OpraHu3oBaHbl €KEHECIbHbIE KOHCYJIbTAllUU.
CamocTosiTenbHas paboTa BKIIOYAET B CEOSI:
[ToAroToBKY K MPaKTUYECKUM 3aHATUSM;
[TonroToBKY K KOHTPOJIBHBIM paboTam;
[ToaroToBKy K 1a00paTOpHBIM paboTam;

[ToAroTOBKY K CEMECTPOBOMY 3a4ETy

o~ WD E

[ToAroTOBKY K 3K3aMEHY

l. Bonpocsl 1J151 caMOCTOSATEIbHON MOATOTOBKH 1O YacTu 1

«PDu3nyecKkass XuMHI»




1. Ilpenmer u coaepkanue AUCUUIUIMHBL «Du3nueckas XUMUS», OCHOBHbBIC
paszzenbl. 3HaueHUEe AUCHUILTUHBL TSI METUIIMHCKOM Omoxuuul2 u oXpaHsbl
OKPY’KAIOLIEH CPENBI.

2. OCHOBHBIC TIOHSTHUS XUMHUYECKOH TEPMOIMHAMUKH, TIEPBOE HAYaJo.
BHyTpeHHsisi sHeprus W HJHTanbnusA. Tepmoxumus. 3akoH l'ecca wu
CJIEICTBUA U3 HErO. TepMOXUMHUYECKUE PACUETHI.

3. Tumbr xkamopuMeTpoB. OmnpeneneHrue YHEPreTHICCKON MEHHOCTH THUIEBBIX
MPOAYKTOB U TOILINBA.

4. 3aBHCHUMOCTb TEIIOBOTO 3(deKTa OT TeMIeparypsl, 3aKkoH Kupxroda.

5. Bropoe Hauamo TepMOAMHAMUKH. OHTPONUS U TEPMOIUHAMHUYECKAs
BEPOSATHOCTb CUCTEMBI.

6. Xapakrtepuctuueckne (QYHKIMM © TEPMOJAMHAMHYCCKUE TOTCHIIUAIIBI.
DHeprus I'n66ca U I'enpMmromnsua. XUMHUYECKUN HOTECHIIHAII.
TepmonuuamMuueckre (HakTopbl, OMpPENEIAIONIMe HalpaBJICeHHE Ipoliecca.
BTopoe Hayano B OTKPBITBIX CUCTEMAX U B )KUBBIX OpPraHU3MaX.

7. Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecHs. YPaBHEHHE H30TEPMBI
Bant-T'opda. Xumnueckoe paBHOBECHE B TETEPOTCHHBIX CHCTEMaX.

8. M3MmeHeHne KOHCTAHTHI pPABHOBECHS C TEMIIEpaTypol. YpaBHEHHE
U30TEepPMBI,  M30XOphl W u300apsl Baut-I'odda. Ilpunmun cmenieHus
paBHoBecus Jle [laTense.

9. ®azosbie paBHoBecus. [IpaBuno ¢a3z ['mbOca u ero mpumeHenue. AHamu3
($ha30BOI AMarpaMMbl COCTOSIHUS BOJIBI.

10.3akonbI Paymns. D0yanrockonust 1 KpHOCKOIIHS U X TIPUMEHCHHE.

11.Jludbdy3us u ocmoc B pactBopax. OOpaTHBII ocMOC. 3HaueHUE
OCMOTHYECKOTO JaBJCHUS JJIsI OHOJIOTHYECKHMX M TEXHOJOTHYECKHUX
IIPOLIECCOB.

12.B3aumuas pactBopuMocTh kuakoctedd. [lepBeiii 3akon KonoBasosa.
Juctunnsuust IBOMHBIX cMeceil. PekTudukarus.

13.Btopoii 3akoH KonoBanoBa. A3€O0TpONHBIE CMECH, MX NPUMEHEHUE U

MCTOJbI pa3aCICHUA.



14.0OrpaHnyeHHO pacTBOPUMBIE KUAKOCTHU. IIeperonka ¢ BOASHBIM IMapoM.

15.3akon pacnpenenenus Hepucra-lllunoBa. OxcTpakumst U (QakKTOpHI,
BIMSIONIME Ha CTENEHb »JKcTparupoBaHus. Ilpoumeccel »KCTpakiuu B
OMOTEXHOJIOTHU U B MEIUIIUHE.

16.PacTtBOpBI 311€KTpOoaUTOB. [IprunHbl OTKIOHEHU OT 3aKOHOB Payins u Bant-
['oppa B pacTBOpax  CHIBHBIX  AJIEKTPOJIUTOB.  M30TOHMUYECKMIA
ko3¢ urueHT. Crnadble AIeKTPOIUTHL. 3aKoH pa3dasienus OcTBaIbaa.

17.OcHOBHBIE MOJOKEHUS TEOPUH PACTBOPOB CHIIBHBIX JIEKTpoUTOB Jlebas u
['okkens. Monnas atmocdepa, 3pGeKTbl TOPMOKEHUS HOHOB. AKTHBHOCTD,
KOod(PhUIIMEHT aKTUBHOCTH, HWOHHas cuja pacTBopa. Pacuer cpemaHero

3HA4YCHMUA KOZ)(i)(i)I/ILII/IGHTa AKTHNBHOCTH.

18.21eKTponpOBOHOCTH pacTBOPOB 3JIEKTPOJIUTOB. VY nenbHas 151
SKBUBAJICHTHAs AIEKTPONPOBOJAHOCTh. 3AKOH HE3aBUCUMOTO JBHUKECHUS
noHoB Konbpayma. [ToaBuKHOCTH, a0COMIOTHBIE CKOPOCTHU JIBHXKCHHUS

MOHOB U YHCJa epeHoca.

19.MeTonpl ompeneneHuss AJIEKTPONpPoBOAHOCTH. KoHayKTOMETpuss u ee
IPUMEHEHUE.

20.0nextpoausie moTeHnuanbsl U DJ{C. KonrtakTHbii, 1ud@y3uoHHBIA U
BJIEKTPOIHBIN MTOTCHIIHAJIBI B TAJIbBAHUYECKOM 1CTIH.

21.MexaHu3M BO3HHMKHOBEHHUS JBOWHOTO 3yekTpuueckoro cios ([I9C) Ha
Mexdasznoir moBepxHOocTH. Ctpoenue J[IC. DakToppl, BIUAIONIME Ha
BEJIMUMHY U 3HAK 3JIEKTPOJHOTO MOTEHIIHUANIA.

22.I3mepeHue  3NeKTpogHOTO TmoTeHImana. CTaHgapTHBIA  BOJOPOIHBIN
MEeKTPOA. Psia cTaHmapTHBIX SJIEKTPOMHBIX TMOTEHITMATIOB W BBIBOJBI W3
HEro.

23.YpaBuenue HepHcra a1 pacdera 3J€KTPOTHOTO TOTSHITHAIA.

24. Turbl 2NEKTPOXUMHUUYECKUX (TalbBaHW4Yeckux) 1enei. [Ipunnun paboTel u
CXEMBI XUMHUYCCKUX, KOHIICHTPAITMOHHBIX 1 OKHUCJTUTEIIHHO-

BOCCTaHOBUTEBHBIX lienel, pacuet DC.



25.Knaccudukanus 3ieKTpOAOB. ONeKTpoAasl 1-ro, 2-r0 U 3-ro poJoB.
CranpapTHble U UHIUKATOPHBIC ANEKTPObl. [Iprmepsi.

26.XnopcepeOpsiHbIA, CTEKJISHHBIA M HOHCENEKTHBHBIE JJEKTPOJIbl M HX
MIPUMEHEHHUE.

27.Metoast uzmepenus J/IC. [Ipumenenue meroga 3/IC (moTeHIITMOMETpUN) B
MPaKTUKE aHaIn3a.

28.Koppo3usi MeTamioB. DIEKTPOXUMUYECKAsT KOPPO3US W METOJBI 3allUThI
METaJUIOB OT Hee.

29.Xumuyeckass KuHeTHKa. CKOpOCTh peakuuu (CpeaHsisi W HCTHHHAA).
®DaxTopkl, BAUIIOLIME HA CKOPOCTh PEAKIIUU.

30.3aBUCUMOCTh CKOPOCTH PEAKIMHM OT KOHIICHTPAIMH. 3aKOH JEHCTBYIOIIMX
macc (3/IM). Koncranta ckopoctu. OcoOeHHOCTh npuMenenust 3[AM st
reTEPOreHHBIX MPOLECCOB.

31.Kunernueckas kinaccupuKaius peakiuil Mo MOJIEKYJISIPHOCTH U MOPSAKY.
Peakium  HyneBoro, mepBoro u  BTOoporo  mnopsakoB. Ilepuon
MOJTYTIPEBPAILICHHS.

32.Metoasl onpenesieHus MOpsaKa peakini. BpeMeHHON KOHIICHTPAIMOHHBIN
HOPAJIOK.

33.3aBUCUMOCTh CKOPOCTH pEaKI[MHd OT TeMIepaTrypbl. Teopusi aKTHBHBIX
coynapennii mosiekyn (TAC). DOneprus aktuBauuu. AHanu3 ypaBHEHUS
Appennyca. OcHOBBI TeopuH akTuBUpoBaHHOTO KomIuiekca (TAK).

34.0co0eHHOCTH KMHETUKH T€TEPOTEHHBIX MPOIIECCOB.

35.Cnoxupie  peakiuu. [lapamnenbHble, TOCIEIOBAaTEIbHBIC, OOpaTHUMbIC,
COTIPSDKEHHBIE M KOJIeOaTeIbHBIE PEaAKIUH.

36.1lenubie ¥ QoTOoXUMHUUECKHE TIPOILIECChl. AHAIU3 AUarpaMMbl IEMTHOU
peakiuu. L{enHble peakiuu B TEXHOJIOTHUU.

37.Katammuz. OOmme TpUHIMIBI KaTajan3a. [ OMOreHHBIN, TeTepOTeHHBIN U
MHKPOTI'€TEPOT€HHBIN KaTaju3.

38.0c006eHHOCTH TOMOT€HHOTO M TeTEPOreHHOro Karanu3a. depMeHTaTUBHBIN

KaTajan3 B XHMHUHU XKUBOI'O U B MCAHWIIHUHC.



1. Bonpocel AJ151 caMOCTOATEILHOI MOATOTOBKH MO YaCTH 2
«Oprannyeckasi XuMmus»

l. Bonipocsl 1J1s1 caMOCTOSITEIbHOM MOATOTOBKHM 10 pasaenay 1

«OCHOBBI CTPOEHUS ¥ PEAKIMOHHON CIIOCOOHOCTH OPraHUYEeCKHX))

COeIUHEHH I

1. Teopus XUMHUYECKOTO CTPOCHUS OPTaHUYECKUX COCTUHEHUM.

2. Terpasdapuyeckas MojeNlb aToMa yriaepoja. TUmbl XUMHUUECKUX CBA3ECH: T U
G - cBs3H; SP3, Sp?, Sp — rubpuAn3aIySL.

3. IlpuHUHMI MOCTPOEHHS OPraHUYECKUX COCAMHEHHUM. YTJIEpOAHBIA CKEJET,
panukan, QyHKIMOHANIbHAS TPyIIIIA.

4. Knaccubukamnuss  opranuyeckux  coenuHeHuid.  OCHOBHBIE  THUIIBI
M30MEPU3aIIMY OPTaHUYECKUX COCITMHECHUH.

5. CucremaTuyeckass HOMEHKJIATYpa .

6. [enokanuzoBaHHasi XUMUYeCKas CBsI3b. COMPSKEHHBIE CUCTEMBI.

7. B3auMHOe BIHSIHUE aTOMOB U CHOCOOBI €ro Imnepelayd: HUHIAYKTUBHBIN
b dext, mezomepHbIn 3 PEKT.

8. CnocoOsl  M300pakeHUs  MPOCTPAHCTBEHHOTO  CTPOCHUS  MOJIEKYIIL.
Kouurypanronsnsie crepeonzomepsl. Kondopmanuu.

9. KucmotHOoCTh M1 OCHOBHOCTSH 110 bpencreny-Jloypu.

10.®akTopsl, BAUSIONME HA CHIIy KACIOT WU OCHOBAHUU: MPUPOAA DIEMEHTOB,
ruOpuIN3aInsl, UHIYKTUBHBIN 3G (dEKT, Me30MepHbIN A EKT.

11.Kucnots! 1 ocHoBaHus JIptouca. JKecTkue u MATKHE KUCIOTHI 1 OCHOBAHUSI.

12.Tumbl OpraHuYecKuX peaKifii ¥ peareHToB.

13.XapakTtep H3MEHEHHs CBsA3€H B CyOCTpaTe W peareHre: paauKalibHbIE
peaKIuy, MOHHbIE PEaKIINH.

14 HanpapieHue peakluu: peakiyuyd 3aMelieHus, PEeaklMu MPUCOCTUHECHMUS,
peaKkiuu >SJIMMHHUPOBAHUSA, MNEPUIMKINYECKUE PEAKIHUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.

15.MonekynsipHOCTh  peakuuid. TepMOIWHAMHYECKU acCHeKT PEeakiuu.

KuneTnueckuii acriekT peakium.



16.MeTtoabl n3yueHuss MEXaHU3MOB PEaKIUH.

17.Crioco6s1 paznencHus BemiecTB. DUIBTPOBaHWE U LEHTPUDYTHPOBAHUE.
Kpucrammmzanusi.

18.Ileperonka u pekTuUKaus.

19.CyOnumariusi. DKCTpaKIus.

20.nenTudukanus OpraHUYECKUX COCIWHEHHM Ha OCHOBE (PHU3HUYCCKUX
cBorcTB. Temmeparypa muiaBineHus. Temmeparypa kuneHus. lInoTHOCTS.
[TokazaTenb npeaoMIICHUS.

21. Xpomarorpaduueckue METO/bl aHAJIN3a. [TpuHMn METO/1A.
Knaccuduxanus xpomaTorpaguyeckux METOJO0B aHAIU3A.

22 I1puemsbl xpoMarorpadupoBanus.  KomoHounas  xpomarorpadus.
TonkocnoitHas xpomaTtorpadusi.

23.I'a3zoBas xpomatorpadusa. BsicokorddexTuBHas AKUJKOCTHAS
xpomarorpadus.

24. Abcopbumonnas cnektpockonus (Y P- u UK- cnexktpockomnus).

25.Macc-cniektpockonusi. Criektpockomnust AMP.

1. Bonpocshl U1 caMOCTOSATEILHOI MOATOTOBKH MO pa3jeny 2

«¥Yraesoaopoabn

26.Knaccudukarmus yrieBo10po/I0B.

27.Anxanel. ['oMonormueckuid psif. 3aKOHOMEPHOCTH U3MEHEHHS (PU3UIECKUX
CBOMCTB B TOMOJIOTHYECKHUX PsJIax.

28.Ctpoenue. zomepus. Homenknatypa. CriocoObI OTydeHHs.

29. X¥MHUYeCKHe CBOMCTBA aTKaHOB. PajiKkaabHbIC pEeaKIIHH.

30.[{uxnoankanbl. OCOOEHHOCTH PEAKITMOHHON CITOCOOHOCTH MAJIBIX ITMKJIOB.

31.Kondopmaiuu 5- v 6-4JI€HHBIX LIUKJIOB.

32.CnektpanbHas HACHTH(PUKAIINS aJTKAHOB.

33.Ankensl. ['omonornyeckuii psj. 3aKOHOMEPHOCTH U3MEHEHUsT (PU3MUECKHUX
CBOWMCTB B TOMOJIOTHYECKOM PSIITY.

34.M3omepusi alKEeHOB — CTPYKTypHas W TpocTpaHcTBeHHas. CTpoeHue u

HOMEHKJIaTypa.



35.Cnoco0slI MoTy4eHus alKeHOB.

36.XuMHYeCKre CBOMCTBA AJIKCHOB.

37.Uonnblii mexanu3m peakiuu. KapOokarnonsl. Peakuuu 31eKTpo@rIIbHOTO
MPUCOEANHEHUS B PSITY aJIKEHOB.

38.1IpaBuno MapkoBHHKOBA.

39.Peakiiuu nmonuMepusaluy alKeHOB: PaIMKAIbHBIA U HOHHBIA MEXaHU3M.

40.TTomudTHIICH, TTOJTMITPOTTUIICH.

41.CnexTpanbHas HICHTU(GUKAIMS aJIKEHOB.

42.Anxaguensl. CTpoeHue. MeToibl MOTy4eHHS.

43.XuMHUYeCKre CBOMCTBA ankaaueHoB: 1,2- u 1,4-mprucoeanHEHNE, TUESHOBBIM
CUHTE3.

44 Peaxunu nonumepuszanuu aueHoB. [lonsatue o kayuykax. Ilpuponnsiii u
CUHTETUYECKUN KaydyK.

45.Ankunbl. Ctpoenue. ['omonorudeckuid psii. 3aKOHOMEPHOCTH HM3MEHEHUS
(GbU3UYECKUX CBOMCTB B TOMOJIOTUYECKOM PSAJTY.

46.M30omepus ankuHoB. HoMenknarypa. CriocoObl MOTy4YeHUSI.

47.XuMH4YeCcKre CBOMCTBA aTKMHOB. KeTo-eHOIbHAs TayTOMEpHSI.

48.CrnexTpanbHas HICHTH(GUKAIS aJIKHHOB.

49.CoBpeMEHHBIE DJICKTPOHHBIC TIPEACTABICHUS O CTPOCHUU OEH30Ia.
["'omonoruueckuit psia 6enzona. Homenknarypa u usomepus.

50.Cnioco06sI nomy4yeHus: 6€H30J1a U €r0 TOMOJIOTOB.

51.®usnueckue cBOMCTBa OEH301a U €r0 TOMOJIOTOB.

52. Xumuyeckue CBOICTBa apOMaTUYECKHUX yIJEBOAOB. Oo6mas
XapaKTEePUCTHKA. Peakinu mpucoeIMHCHMS.

53.Peakiuu 31eKTpoQUILHOTO 3aMEIIICHHUS.

54 . MexaHu3M peakIuil 3JeKTpOUILHOTO 3aMeIESHUS.

55.3amecTuTenu mepBOro M BTOPOro poja. MHAYKTUBHBIA M ME30MEpPHbIN

ahdexkr.

56.1TpaBuina 3amemniennsi B OEH30JbHOM SAPE.



57.0xucneHue AKUPHOAPOMATUUECKUX COEIMHECHUM. OtnenpHble
npeacTaBuTeNd. MHOTOsIIEpHBIE apoMaTthueckue coenuHeHus. Hadramun.
AntpaneH. ®enantped. CnekTpajibHas UACHTU(GUKALMS apOMAaTHUYECKUX
COCTMHEHUM.

I1l.  Bompocsl 111 caMOCTOATENbHOI MOATOTOBKH MO pa3aenay 3

«@DYHKIMOHAJIBbHBIE KJIACChl OPraHNYeCKUX cOoeIMHEeHUIN

58.Knaccudukanus 1 HOMEHKJIATypa TajJoreHOyTTHBOAOPOA0B. Pusnyeckue
CBOWCTBA.

59.XuMuyeckue CBOMCTBA rajJOreHOYTITHBOAOPOAOB . Peakiuu
HyKJIEO(HILHOTO 3aMeIIeHns y SP° atoma yriepona. MexaHu3M peaKiuii
HYKJICO(PMIBHOTO 3aMEIICHHUS.

60.Peakuyu >TMMHUHUPOBAHHSL.

61.KoHKYypEeHTHOCTh peakiuii HyKIeOo(PUIbHOTO 3aMEIICHUS U
IIMMUHUPOBaHUs. PeakiimonHasi CnocoOHOCTb.

62.0nHoaTomHble ciupThl. Kiaccudukaiys mo CTPOSHUIO YTIEBOAOPOTHOTO
panukana u mo atoMHoctd. M3omepus. [loHsiTHE O MEPBUYHBIX, BTOPUYHBIX
U TPETUYHBIX CIIUPTAX.

63.Homenkiarypa cniuptoB. @u3nyeckue CBOWCTBA.

64.Crioco0bI MOTy4YeHUs CIIUPTOB.

65.XuMudecKknue CBOWCTBA: KHUCIOTHBIE W OCHOBHBIE CBOWMCTBA, PEAKIUU C
y4acTUeM  HYKJICODWIBHOTO  IIEHTpa,  peakluu C  ydacTUeM
ANEKTPOUIBLHOTO  LIEHTPA, pPEaKIUu dDIMMHUHUPOBAHUSA, OKHUCICHHUE,
BOCCTaHOBJICHHE.

66.Muoroaromusie  crupThl. Kiaccudukanus. JIByXaToMHBIE — CIIUPTHI.
OtuneHrukoyib.  OCOOEHHOCTHM  XMMHYECKHMX  CBOMCTB.  [nwmiepum.
XUMHUYECKHE CBOMCTBA TJIMIIEPUHA. [lonsTne o cnuprax BbICHIEH
aTOMHOCTH.

67.®enonbl. Ctpoenue. CriocoObl MOTYUYEHUS.

68.XuMHUecKne CBOMCTBA: KHCIOTHBIE M OCHOBHBIC CBOWMCTBA, PEaKIUU C

y4aCcTHEM Hy'KJ'Ieoq)I/IJ'IBHOFO OCHTpA, pE€aKnuu C y4aCcTHEM



ANIEKTPOPHIBHOTO IIEHTPa, PEAKIUH 3IEKTPOPUIBHOTO 3aMEIICHHUsS B
apOMaTHYECKOM SIJIpeE.

69.DeHoIbI B KaUeCTBE aHTHOKCUIAHTOB (aHTUOKUCTUTENCH).

70.CrexTpanbHasi UASHTH(PHUKAIUS CIUPTOB U (PEHOIOB.

71.Ctpoenue, nzoMepusi 1 HOMEHKJIATypa albJeruioB U KETOHOB, MPUPOJIA
KapOOKCWJIBHOW rpymmbl (G HU  T-CBSI3b), HoJsIpHOCTH cBsizn  C=O0.
dusnyeckue CBOMCTBA.

72.IlomydeHue anbaeru10B U KETOHOB.

73.XuMudeckue CBoMcTBa. Peakiuu OKuCIeHHUs W BOCCTaHOBIECHUs. OTimdune
CBOMCTB aNbJETUIOB OT CBOMCTB KETOHOB. Peakuuu Hykineo(uiIbHOTO
IPUCOEIUHEHHUS.

74.T'anoopmuass peakiusi. Peakuuu KOHJEHCAIIMU alIbJIETHIOB U KETOHOB.
[IpyumHBl AaKTUBHOCTH METHWJICEHOBOW Tpynnbl. AJbI0JIBHO-KPOTOHOBAS
KOHJeHcanusi. MexaHu3Mm, pojb KaTalu3aTopa, CTa0MiIn3auvs KOHEUYHBIX
MPOJYKTOB pPEAKIINHU.

75.BaxkHeiiie MNpeaCcTaBUTENN albJETU0B U KETOHOB. Dopmaibierui.
Aneranpaernn. AmneroH. I{ukimorekcanoH. benzanpaerna. BaHuiu.
[ToHsiTHE O XMHOHAX.

76.CriexTpanbHast uAeHTHPUKAIUS KapOOHUIBHBIX COSTUHEHUH.

77.OTHOOCHOBHBIE  TpEJEeIbHbIE  KapOOHOBBIE  KHUCIJIOTHI N3omepusi.
Homenknatypa. OcoOeHHOCTH CTPOEHHUS KapOOKCUIIbHOM TPYIIIBIL.

78.Crioco0bI moTy4eHHst KapOOHOBBIX KHUCTIOT.

79.®u3nyeckue CBONCTBAa KapOOHOBBIX KUCIOT. BiusiHue BOAOPOIHBIX CBSI3eH
Ha (pu3nUecKue CBOMCTBA.

80.Xumuueckue cBoiictBa. KwucinotHocth, oOpa3oBanue coiseil. Cuia
KapOoOHOBbIX  KucnoT. IlomyueHne u©  cBoWcTBa  (PYHKUIHMOHAIBHBIX
MPOU3BOJAHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3(DUPOB, XJIOPAHTUIPHUIOB,
aMUJI0B, aHTUJPUIOB.

81.0TnenbHBIE TIPEACTABUTENIM KapOOHOBBIX KHUCIIOT: MypaBbUHas, YKCyCHafl,

OEH30MHAas.



82.CnexTpanbHast uASHTH(PHUKAIUS KapOOHOBBIX KUCIOT.

83./IsyxocHoBHbIe KucnoThl. Knaccudukamus. Homenknarypa.

84.XuMuueckue CBOMCTBA ABYXOCHOBHBIX KHCIOT

85.0co0ble  XMMUYECKHE CBOMCTBa JMKApOOHOBBIX KuciorT. IllaBenesas,
MaJIOHOBasl, SHTApHAs U aJUITUHOBAsI KUCIOTHI — PEAKI[UU IIPU HarpeBaHUU.

86.OKCUKHCIIOTHI. Knaccuduxanus. Anudaruueckue OKCHUKHUCJIOTHI.
W3omepusi, HOMEHKIaTypa, mnoiaydeHue  (DHU3NYECKHE U XUMHUYECKHE
CBOWCTBA.

87.0nTuueckasi akTUBHOCTh OPTraHMUECKUX COCIUHEHUH. Y IenbHOE BpallleHue.
ACUMMETPUYECKUI aTOM YIJIepoa. AHTUIIONBI, PALIEMATHI.

88.3aBUcUMOCTh YHClIa ONTUYECKUX HM30MEPOB OT YHUCIA ACUMMETPUYHBIX
aTOMOB yriiepoja B Mousiekyse. Jlmactepeonsomepsl. MonoyHasi U BUHHBIC
KUCTI0Thl. CTepeon3oMepHsi 3TUX KUCIIOT.

89.0Oxcoxkucnortel. Kinaccudukanusa. Homenknatypa. XuMHYeCKue CBOWMCTBA.
OcoOble xumMuueckue cBoiicTBa. [lupoBUHOrpaiHas KUCIOTA.

90.Amunbl. CTpoeHue, noMmepus, HoMeHkKIaTypa. [lepBuuHble, BTOpUYHBIE U
TPETUYHBIC AMUHBI.

91.1Tonyuyenne aMmuHOB. PU3NYECKHUE CBOWCTBA AMHHOB.

92.Xumuueckue cBoiictBa aMuHOB. (OCHOBHOCTH aMHMHOB. Peakimu
Ma30TUPOBAHUS TIEPBUYHBIX APOMATUYECKUX aMUHOB. A30COYETaHNE.

93.CBs3p  MEXJly CTPOCHHEM M OKPAaCKOHW OPraHMYeCKUX COCIMHECHHM.
Xpomodopsl u aykcoxpombl. CriekTpaibHas UIAeHTU(UKAIUS aMUHOB.

IV. Bomnpocsl 1/ caMOCTOATENbHOI NMOATOTOBKH MO pa3aeiy 4
«buonosuMepsl U UX CTPYKTYPHbIE KOMIOHEHTBI»

94 . Knaccudukarius yriieBoJIoB, UX POJIb B )KUBOW MPUPOJIE.

95.Homenkmarypa. MoHocaxapubl, UX CTpOSHUE KiIacCUpUKaITusI.

96.Crepeoxumus MOHO3. OnITHYECKast aKTUBHOCTD, D- 1 L- psijpl.

97.Cnoco0sbl Moxy4YeHusi MOHOCAXapHUIA0B.

98.XumMuueckue cBoiicTBa MoHocaxapuaoB. IloHaTHe 0 rIMKO3UAax.

TayToMepHBbI€ MPEBPAIICHUS TJTFOKO3BI.



99.0kcuxkapOOHUIBHBIE W IUKIMYECKHE MOdyaleTanbHble (OpMbl. SIBrIeHUE

MyTapOTalHuu. o U - IOJyaleTad I''TFOKO3bI.

100. OTtpaenbHbIE TPENICTABUTENIM MOHOCAXapHIOB: TIIIOKO3a, (PYyKTO3a,
rajakTosa.
101. Hucaxapunel. BoccraHaBnuBawmme W HEBOCCTaHABIHMBAOIINC.

Mansbto3a. Jlakro3a. Ilemno6mosza. Caxaposza. CrTpoeHHe U CBOMCTBA.
['upponus.

102. [Tonucaxapuapl. Kpaxman, ero crpoeHue, pacnpoCTpaHEHHE B
npupojie, cBoiicTBa. Peakuuu ruaposivza, ACKCTPUHM3ALMM Kpaxmalia.
Hexctpunsl. ['mukoren. Kneruatka (temwionosa). CTpoeHue, CBONCTBA.

103. naccuuKamys JUIMHUIO0B: TPUAITMITIIUIICPUIBI, BOCKH, (pochomumuapl,
rUKoIunuael.  Beiciine  kapOoHOBbIE  KUCHOTHL.  HacklllleHHBIE U
HEHACHIIIEHHBIC KUCIOTHI. CII0KHBIE 3(UPHI BBICIIMX KUCIIOT.

104. Kuppl. XuMHuUecKH€ CBOWCTBA TPUALMITIULIEPUIOB: THAPOJIH3,

OMBUICHHUC, THAPOICHU3alHA, alUA0JIN3, HepCBTepI/I(bI/IKaHI/IH, OKHCJICHUC.

105. Bricime cniuptel. Bocku. @ocdonunuasl. ['ukonunums.

106. Knaccudukanms m HOMEHKIaTypa aMWHOKHCIOT. Haxoxmenwe B
pUpoJe.

107. Crepeonzomepusi  0-aMHUHOKUCIOT.  [lomyyeHne  amMUHOKHCIOT

TUAPOJIN30M 6€J'IKOB, M3 TaJIOTCH3aMCIICHHBIX KHUCJIOT, U3 HUAHTUAPHUHOB, 13

AJIBJICTUIIOB.
108. dusnyeckre U XUMHYECKHUE CBOMICTBA aMUHOKHUCIIOT.
109. [lonsitue o OumonsipHoM  HoHe. M3osnekTpuueckass  ToOYKa.

AmMdoTtepHoCcTh, 00pa3oBaHWe CcoOJieH ¢ KHCIOTaMH U  IIEJTOYaMHU.
OO6pazoBaHue MOJUMETTHIOB.

110. Knaccuduxarus 6enxoB. Ctpoenue 6enkoB. buomornuecku akTHBHbBIE
nonunentuasl. depMmeHThl. THIBI CBA3eld aMHHOKHCIOT B  OEIKOBOM
MoJIeKyJie (TTeTTUIHAS, TUCYIb(QUIHAS, BOJOPOIHAS, HOHHAS, THAPOGOOHOE

B3aMMOJICUCTBHE). Y POBHU CTPYKTYPHOW OpraHU3AINNH OEITKOBBIX MOJIEKYIL.



111. du3nKo-XxMMUYECKHe CBOWCTBAa OenkoB. BemuwumHa wu  ¢dopma
OENKOBBIX MOJIEKYJ. PacTBOpUMOCTE, THAPOIIN3, OOpaTUMOE U HE0OpaTUMoe
OCaXKJIeHUe, JeHaTypalus.

112. AMdoTepHbIe CBOWCTBA, M303JEKTpUYECKas Touyka, HaOyxaHue
OenkoB. BaxkHeillme BETHbIE PEaKIIUU.

V. Bomnpocsl AJ1s1 caMOCTOSITE/ILHOM MOATOTOBKH 1O pa3jaely 5
«[eTeponuKIANYECKHe COETUHEHUD)

113. Knaccudukanuys reTeporukIndecKux coeauHeHuid. HomeHkmaTypa.
ApOMaTUYHOCTb T€TEPOIUKIIOB.

114. [I9THUnEHHBIE  TETEPOLMKINYECKUE COEIUHCHUA C OJTHUM
rerepoatoMoM. Dypanbl. [lupponsl. Tuodensl. CrnocoObl MOMydEHUS.
[Topdupun

115. XUMHUYECKHE CBOMCTBA MATUWICHHBIX reTePOLUKINYECKUX
COCJIMHEHUMN: KHCIOTHO-OCHOBHBIE CBOMCTBA, PEAKIUU SIIEKTPOPUIHLHOTO
3aMelIeHUs, OKHCICHUE U BOCCTAHOBIICHHE.

116. [TsTHYIEHHBIE TETEPOLMKIIBI C IBYMS T€TepOoaTOMaMu. A30JIbI.

117. [llecTuuieHHblE  TETEPOLMKINYECKUE  coenuHeHus.  [lupuauh.
CrtpoeHue, noaydeHue.

118. XUMUYECKHE CBOWCTBA THPUAWMHA. Peakmuu 3IeKTpoPHUILHOTO
3aMENIeHUs, pPEaKIUuu HYKICOPUIBHOIO 3aMElIEHUs, OKHUCICHUE U

BocctaHoByieHue. [Tupan. Conu nupumnmsi.

TpeOoBaHus K npeacTaBjaieHU0 U 0QPOPMIICHUIO Pe3yIbTATOB
CaAMOCTOAITEJIbHOI PadoThI
Bonbmias yacte yueOHOro MaTepuasa JI0JKHa ObITh MpopadoTaHa CTyIEHTOM
CaMOCTOSITENIbHO, BHE ayIMTOPHBIX 3aHATHI. CaMocTosITeNIbHAs paboTa CTYIEHTOB
ABJSIETC ~ HEOTBEMJIEMOM  COCTaBHOM  4acThIO  IIpOLECCa  MOATOTOBKH
CHEIUATUCTOB.
[Ton camocToATenbHONH pabOTONM CTyAEHTAa TOHUMAETCsl 4YacTh Y4eOHOM

MJIAaHUPYEMOUM paboThl, KOTOpasi BBIMOJHACTCS IO 33IaHUIO0 U MPU METOAUYECKOM



PYKOBOJCTBE  MpernojaBareiisi, ©0e3 ero  HEeMOCPEJACTBEHHOTO  y4acTHs.
CamocrosiTenbHass paboTa HalpaBi€HAa HAa YCBOEHHUE CHUCTEMbl HAy4YHBIX H
npodeCCUOHANIBHBIX 3HAHUM, (POPMUPOBAHNWE YMEHUN M HABBIKOB, MPUOOpPETECHUE
OMBITA CAMOCTOSITEIBHON TBOPYECKOU JAEATEIHBHOCTH.

CamocTtosiTenpbHass paboTa CTYyJACHTOB BKIIOYaeT B CeOS IMOJATOTOBKY K

71a060paTOpHBIM paboTaM, MOATOTOBKY K KOHTPOJIbHBIM MEPOTIPUATUSIM,

Kpurtepuu olileHKH CaMOCTOSITEIbHOI PadoThI

[Io TeMe It CaMOCTOSITENBHOTO U3YYEHHUSI CTYJAEHTHI ONPAIINBAIOTCS YCTHO,
BBITIOTHSIIOT MMChbMEHHBIE KOHTPOJIbHBIE pa0OThI, OLIEHUBAIOTCS MO MATHOALILHON
CUCTEME.

Ouenka «OTIHYHO»

A) 3agaHue BBIMOJHEHO MOJHOCTBIO.

b) OTuer/0TBET COCTAaBIIEH I'PaMOTHO.

B) OtBeTbl Ha BONPOCHI MOJTHBIE U TPAMOTHBIE.

[') Marepuai noHsT, 0CO3HaH U YCBOEH.

Ouenka «Xopouo»

A), b) - Te xe, uTo U npu oreHKe «OTIUIHOY.

B) Herounoctn B oTBeTax Ha BOIPOCH, KOTOPBIE MCIPABISIOTCS TMOCIE
YTOUYHSIIOIIAX BOITPOCOB.

[') Marepuai noHsT, 0CO3HAH U YCBOEH.

Ouenka «Y10BJICTBOPUTEIBLHO»

A), b - Te ke, 4To U ipu oueHKe «OTIMIHO.

B) HerouHnocTu B oTBeTax Ha BOIPOCHI, KOTOPbIE HE BCErAa UCHPABISIOTCS
MOCJIE YTOYHSIOUIUX BOIPOCOB.

[') Marepuain noHST, 0OCO3HaH, HO YCBOEH HE JIOCTATOYHO MOJIHO.

Ouenka «HeynoBjieTBoOpUTEIbHO»

A) IIporpamma He BBINOJHEHA TOJHOCTBIO.

b) YcrHblil 0OTYET M OTBETHI HA BOIIPOCHI HE MOJIHBIE U HE TPAMOTHBIE.

B) Marepuan He OHST, HE OCO3HAH U HE YCBOEH.



[Tpunoxxenue 2 k pabodyeit mporpaMme yueOHOM JUCIUILTUHBI
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I.HacnopT OLCHOYIHBIX CPEACTB IO JTUCHUILIMHE «OpI‘aHI/I‘IECKaﬂ XUMUI»

IlIkana oueHUBaHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHLUH 110
aucuMIvinie «Oprannyeckass M pusuveckas XuMus»

Koa u dranbl GopMUPOBAHUS KpUTEepUH NnoKa3aTeJmn 0aJJIbI
¢dopmyupoB | KOMIETEHIIUN
Ka
KOMIIEeTeHI[HH!
3HaeT 3HaHue CnocobHOCTh 61-75
TEOPETUYECCKHE | 3aKOHOMEPHOCTEH | chopMyIupoBaTh
OCHOBBI MPOTEKAHUS 1 OOBSICHUTH
busnveckoi XUMHYECKUX U BO3MOYKHOCTb,
XHUMHH. ¢bu3nKo- HaIpaBJICHUE
OITK.5 XUMHUYECKHUX IPEICIIbI
) 3HaeT OCHOBBI POIICCCOB MIPOTEKAHUS
TOTOBHOCTB XUMHAYECKOH MIPOIIECCOB.
HCIIOJIB30BAaTh TEPMOIUHAMUKHI CnocoOHOCTH
OCHOBHEIE U CIIOCOOBI YIIPaBIIATh
duzmKo- pacueta CKOPOCTBIO
XHMAGECKE, XUMHYECKOIO U XUMHYECKUX U
¢dazoBoro ¢$usuKo-
MaTeMaTU4YeCK
pPaBHOBECHSI. XUMHYECKUX
W€ U UHBIE MPOIIECCOB,
€CTECTBEHHO 3HaeT OCHOBBI
HAYYHbIC XHUMHYECKON
OHSITHS I KHHETHKHU.
METOABI IPU 3HacT
pelleHnn (IOPOTOB | 3yaer 3Haer, KaK HA3BATH 3H§eT npaBuiIa
i a0oOTHI B
npodeccronan | bH NPUHINIIBI OpraHHYecKoe p .
XUMHYECKOM
BHBIX YPOBEHb) | KIACCHYHUKALMA | o IHHEHHE 110 raGopaTopin
1 dopmymne, 3HaerT, 3nanme
HOMEHKJIATYPBl | (o b o
MPUHITUITOB
OCHOBHBIX XAMUUECKYTO
KIIACCOR KJaccu(UKauu u
o (opmyay mo HOMEHKJIATYPhI
pPraHUYECKUX HA3BAHIIO
COCTHHEHH OCHOBHBIX
KJIACCOB
OpPraHUYeCKUX
COeIUHEHNN
3HaHue
3Haer Cnocoben nucarhb
pusnueckue u OCHOBHEIE (usidecKnx u
XHMHICCKUC XUMHYECKHE XHMHTACCIX
i CBOWCTB
enoneTed PCAKIHH JUIA OCHOBHBIX
OCHOBHBIX OCHOBHBIX KIIACCOB | . -
KJ1accos OpraHUYECKUX
OpraHUuYeCKHuX COeNMHEHHUI OPraHM9CCKHUX




COE€IUHEHUI COCIUHEHUH,
3Haer 3HaeT MeXaHU3MBl | 3HaHUE
MEXaHU3MBI OpPraHUYECKHUX MEXaHU3MOB
OpPraHMYECKHUX peakiuii OpraHUYECKHUX
peakui peakui
Cnoco0eH 1o
3Haer JAHHBIM 3Haer
XUMUYECKUE U XUMHYECKUX U Ka4eCTBEHHbIE
CIICKTPaJIbHBIC CIEKTPaIbHBIX peakiuu GyHK-
METO/IbI METO/IOB LIMOHAJIBHBIX
UJCHTH(DHUKAIIMK | ONIPEICITUTD rpymm. 3HaeT
OpPraHUYECKUX HaJIn4ue meronsl UK-
COCIUHEHUI (GYHKIIMOHATBHBIX | ,MACC CIIEKTPO-
rpyIm METpPHH, CIICKTPO-
cxkornu SIMP
Cnocoben
3HACT MPABUIA | haGoTarh ¢ 3HaeT mpaBuiia
pabotsl B 5 OpraHMYeCKUMH M | paboThI B
XAMHYCCKON HEOPraHMYECKUMHU | XMMHUUYECKOM
nadoparopuy BELIECTBAMHU n1abopaTopuu
VMeeT VYmeer CrocobHOCTh 76-85
NPUMEHSATD IJIAHUPOBATh U | ommcath
HOJIyYEHHBIE IpOBOAUTE TEPMOIUHAMHUYEC
e — Just | XMMHYECKAH e 1
pewrerms  Teo- | SRCHCPHMEHT. KUHETHYECKUE
peTHYECKHX |
HPAKTHHUECKHX XapaKTePUCTHKH
sazad mpolecca.
YMeeT cTaBHTH Crocoben VMeer
yueOHo- MPETTOAUTE IIOJIb30BATHCS
yMeeT I/IcchIeILOBaTeJH)c YCJIOBUS pCaKnu, XUMUYECKOL
(nponsun ZII;I(I)/IHGI)I/IMGHT Ha roost ona nocynol,
yTEH) oo MPOXO/IUJIa B pa3buparscs B
3a7jaHHOM OIMCAaHUU
OBJIA/ICHUA HanpaBIeHuH J1abopaTOPHBIX
OCHOBHBIMH METOJIHK u
pueMaMu BOCITPOU3BOIUTh
TEXHUKU paboT X
B Ta0OpaTOpUH.
YmMmeer VpMeer
OIPEIEIISITh VYmeer CTaBUThH OTIPEeIISATH
MIPUHAJJISKHOCT | y4eOHO- [PUHAUIEKHOCTD
b OPraHHYECKUX | MCCHENIOBATENECKH | oprammueckix
COC/IMHCHHH K | il 9KCHIEPUMCHT HA | coerpmenmuit K

Kj1accaM n

OCHOBE€ OBJIAJICHUA

Kj1acCaM u




rpynmnam.

YMmeer
OCTaBIISITh
CTPYKTYpHBIC U
CTEPEOXUMUYEC
KHe (OpMYJIBIL.

YmMmeer
OIIMCBLIBATH
MEXaHU3MBI
OpraHUYECKUX
peakuui B
olmemM Bule U
MIPUMECHHUTEITHHO
K KOHKPETHBIM
PEaKIUsIM.

VYmMmeer
OIIpENENATh
HaJIU4he W THII
KHUCJIOTHBIX nu
OCHOBHBIX
LIEHTPOB B
KOHKPETHBIX
MOJIEKYJIaxX,
aBaTh AM
CPaBHUTEILHYIO
OIICHKY.

YMeeT cTaBUTh
yueOHo-
HCCJIEI0OBATEIBC
KU
HKCIIEPUMEHT Ha
OCHOBE
OBJIAJICHUS
OCHOBHBIMU
IpHEeMaMU
TEXHUKH paboT

OCHOBHBIMHU
npreMaMu
TEXHUKH pPaboT
1a00paToOpHUH.

B

YMeeT omnpenenarsb

HpI/IHaI[JIe)KHOCTB
OpPraHNYeCKHUX
COCIMHCHU I
KJjaccaM
rpymmnam

K
n
u

MNpE€aAcCKasblBaTb HX

XUMHYCCKUC
buznIecKue
CBOIICTBA

CnoocobeH
PEJIOKUTH

YCJI0BUS PCaKIMHU,

yTOOBI OHA
MPOXO/MJIA B
3aJJaHHOM
HaIpaBJICHUU

u

YMeer cpaBHUBAaTh

PEaKIIMOHHYIO
CHOCOOHOCTD
pa3Iu4HBIX
COCIMHEHU

VYMeeT cTaBUTH
yueOHo-

HUCCICI0BATCIIbCKH

1 DKCIIEpUMEHT Ha

OCHOBE OBJIaJICHUS

OCHOBHBIMHU
preMaMu
TEXHUKU paboT B
n1abopaToOpUH.

rpynmnam.

YMeeT ocTaBIIATh
CTPYKTYpPHBIE U
CTEPEOXHUMUYECK
ue GpopMyIbL.

Crniocoben
OTHCHIBATh
MEXaHU3MBbI
OpraHUYeCKHUX
peakiuii B o01iem
BUJIE u
MPUMCHHUTCIIBHO K
KOHKPETHBIM
peaKkuusaMm.

YmMmeer
OIIpeneIiaTh
HaJIU4he W THII
KHUCJIOTHBIX 58
OCHOBHBIX
LIEHTPOB B
KOHKPETHBIX
MOJIEKYJIaxX,
aBaTh UM
CPaBHUTEILHYIO
OIICHKY.

Ymeer
MIOJTb30BATHCS
XUMUYECKON
MOCYA0M,
pa3buparbcs B
OIHCAHUH
1a00paTOPHBIX
METOAMK W
BOCIIPOU3BOIUTH
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B JIabOpaTopuu.

BJIaJEeT
(BBICOKUIN)

Bianeer
HaBbIKaMU
MIPOTHO3UPOBATH
HaIpaBJiCHUE
peaKIu UCXOs
W3 CTPYKTYpPHOU
bopmyIb
BEIIECTBA.

Brnaneer
HaBBIKAMH
onpeeIeHus
AJIEKTPOHHOTO U
MIPOCTPAHCTBEHH
Or0 CTPOCHHUS
OpPraHUYECKUX
COE€IMHEHUN U
CBSI3BIBAHUS
THX
apameTpoB C
PEaKIMOHHOU
CIIOCOOHOCTEIO.

Bnaneer
XUMHYECKUMH H
CIIEKTPAJIbHBIMU
METOJIaMH
YCTaHOBJICHUS
CTPYKTYPBI
BEIISCTBA

Braneer HaBpikamMu
MIPOTHO3UPOBATH
HarpaBJIeHUE
peaKIuu UCXOs U3
CTPYKTYpPHOUH
bopmyIBI
BEIIECTBA.

Bnaneer HaBBIKaMH
OnpeAeeHus
AJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOT
0 CTPOCHHUS
OpraHUYECKUX
COE€IMHEHUN U
CBSI3BIBAHUS DTHX
MapaMeTpoB C
PEaKUHOHHOU
CIIOCOOHOCTEIO.

Bnaneer
XUMHNYCCKUMU nu
CIIEKTPaJIbHBIMU
METOJIaMH
YCTaHOBJICHUS

CTPYKTYpBI
BEIIIECTBA

Cnocoben Ha
OCHOBE
XUMHYECKOM
hopMyIIbI
IpeJICKa3aTh
peaxIuu, B
KOTOpPBIE  MOYKET
BCTYIHUTH JTaHHOE

COCAMHCHUC

CnocobeH
OLICHHUTH
PEaKLMOHHYIO
CIIOCOOHOCTD
BEIIICCTBA c
Y4E€TOM BIUSHUS
CTEPEOXUMHUUYECKO
ro, UHAYKTUBHOI'O
M  ME30MEpPHOro
BIIUSTHUS
3aMeCTUTeNeH

CnocobeH
YCTaHOBHTH
CTPYKTYpy
BEIIECTBA
OCHOBE

Ha

Ka4eCTBEHHBIX
peakuui u
WCTIOJIb30BaHUS
CIIEKTPaJIbHbBIX
METO/I0B

86-100

IIpuMepHbIi nepevyeHb OlleHOYHBIX cpeacTs (OC)




IIpome:xkyTouHast arrecTalmusi CTyAeHTOB. IIpoMexyTouHas arrectrauus
CTYJEHTOB IO JAUCIUIUIMHE NPOBOAUTCS B COOTBETCTBUM C JIOKAJIbHBIMH

HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

1. 3a4ver (CpencTBo NpoMexyTOYHOrO KOHTPOJIS) — 33JJaHuA K 3a4ETy

2. Jx3amen (CpeicTBO MPOMEKYTOUHOTO KOHTPOJISI) — BOIPOCH K
JK3aMEHY

Bomnpocnsl k 1 3auety (1 kypc, 2 cemecTp)

1. Ilpenmer u conepxanue «DuUznyeckon U KOJUIOUJHOM XHUMHUH,
OCHOBHBIE pa3JIEIbl. 3HaYeHUEe IUCHUIUIMHBI I MEIUIIMHCKOMN
OMOXUMUU U OXPaHbl OKPY>KAIOIIEH CPeJIbl.

2. OCHOBHBIC TOHSATHS XHWMHUYECKOW TEPMOJMHAMHKH, IIEPBOE HAYaIIO.
BuyTpeHnHsss sHeprusst U sHTanbnug. Tepmoxumus. 3akoH [ecca mu
CJIEJICTBHSI U3 HETO. TepMOXMMUYECKHE PACUETHI.

3. Tunsl  kamopumerpoB. OmpeseneHne HSHEPreTHUYECKOW IIEHHOCTU
MUILIEBBIX TPOIYKTOB U TOILIMBA.

4. 3aBUCHUMOCTBH TEIUIOBOTO 3 (eKTa OT TeMIeparypsl, 3akoH Kupxroda.

5. Bropoe Hauano TepMOJMHAMHUKH. ODHTPONHUS U TEPMOJMHAMHUYECKAS
BEPOSITHOCTH CUCTEMBI.

6. Xapaktepuctuuecknue (QYHKIIMA W TEPMOJMHAMHYCCKUE TOTCHITHAIIBI.
Oneprus Imbbca wu I'enpmronbma. XUMHYECKHM — TOTCHITUAI.
TepmoaunaMuueckue GakTopbl, ONMPEASIAIONIME HAITPaBICHUE MPOLEecca.
BTopoe Hayano B OTKPBITBIX CUCTEMAX U B )KUBBIX OPTaHU3MaX.

7. Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBecHs. YpaBHEHHE
nzorepmbl Bant-T'opda. Xumuueckoe paBHOBECHE B T'€TEPOTESHHBIX
CUCTEMAX.

8. M3meHeHrne KOHCTAHTHI PAaBHOBECHsS] C TEMIEPATypoll. YpaBHEHHUE
U30TEpMBI, HM30XOpbl U U300apbl Baut-T'odda. Ilpunuun cmemienus
paBHoBecus Jle [larenbe.

9. ®a3osbie paBHOBecus. [IpaBuiio a3 ['nb6ca u ero npuMeHenue. AHanus3

($ha30BOI AUMarpaMMbl COCTOSIHUS BOJIBI.



10.3akons! Payns. D0ynarnockonust 1 KPHOCKOIHS U UX IPUMEHEHHE.

11.Judpdy3uss u ocmoc B pactBopax. OOpaTHBIE ocMoc. 3HadeHHE
OCMOTHUYECKOTO JIaBJICHUsI Jii OWUOJOTHYECKUX W TEXHOJIOTHMYECKHUX
IIPOLIECCOB.

12.B3anmHas pacTtBopuMOCTb kuakoctei. IlepBeiii 3axkoH KonoBasoga.
Juctumsuus IBOMHBIX cMeceil. PekTudukarus.

13.A3eoTpomnHbie cMecH, UX IPUMEHEHHUE U METO/IbI pa3e/iCHUsI.

14.0OrpannyueHHO pacTBOPUMBIE KUIKOCTHU. [leperonka ¢ BOASHBIM IMapoM.

15.3akon pacnpenenenuss Hepucra-lunosa. Okcrpakuuss U (HakToOpHI,
BIUSIOIIME HAa CTENEHb B3KcTparupoBaHus. [lpoimecchl SKCTpakiuu B
TE€XHOJIOTHH.

16.PacTBOpBI 27eKTpOIUTOB. [IpUYMHBI OTKIOHEHHUS OT 3aKOHOB Payns u
Bant-I'opda B pactBopax CHUIBHBIX 3JIEKTPOIUTOB. M30TOHMYECKUI
koadurrenT. Cnadblie 2eKTPONIUTHI. 3aKoH pa3z0aBieHus OcTBalba.

17.0cHOBHBIE TOJOXKEHHUSI TEOPUM PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB
Hebas u [tokkens. Monnas atmocdepa, 3¢ EKTh TOPMOKEHUS HOHOB.
AKTUBHOCTB, KO3()(PHUIIMEHT aKTUBHOCTH, MOHHAs CUJIa pacTBopa. Pacuer
CpeIHero 3Ha4eHUs KO3 (HUIINEHTa aKTUBHOCTH.

18.2OneKTponpoOBOAHOCTh  PACTBOPOB  DJCKTPOJIUTOB.  YIeibHas U
HKBUBAJICHTHAs AIIEKTPONPOBOIHOCTh. 3aKOH HE3aBUCHUMOTIO
nBrxkeHns: MoHOB Koumbpayiia. [ToaBuXHOCTH, AOCOIOTHBIE
CKOPOCTHU JBUKEHHUSI MOHOB U YKCJIa MEPEeHOCca.

19.Metoapl ompeAeneHus: AIEKTPOnpoBogHOCTH. KOHAyKTOMETpUs U ee
IIPUMEHEHUE.

20.0Onexrpoansie noteHuansl U JJC. Kontaktueiii, aud@y3MoHHBIA U
AIEKTPOIHBIM MOTEHIHANBI B TAJIbBAHUYECKOM LETIH.

21.MexaHnu3M BO3HMKHOBEHHUSI JBOWHOTO 3ekTpuyeckoro ciosi (J19C) Ha
MexdaszHoil nmoBepxHocTH. Ctpoenue [DC. daktopsl, BIUAIOINIME HA

BCIIMYMHY M 3HAK 3JICKTPOJHOI'O ITOTCHIIMAJIA.



22.U3mepenune snekTpomHoro mnoTeHnuana. CTaHmapTHBIA BOJOPOIHBIN
ANEeKTpoA. Psii cTaHIapTHBIX 3JEKTPOJHBIX MOTEHIIMAIOB U BBIBOJBI W3
HETO.

23.Ypasuenue HepHcra a1 pacuera 3J€KTPOJHOTO MOTEHIIAANIA.

24.Tunbl 2EKTPOXUMHUUECKUX (TalbBaHUYECKHUX) 1enei. [IpuHiun paboTsl
U CXEMbl XHUMHUYECKHX, KOHIICHTPAMOHHBIX MW  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX 1ienel, pacueT D/C.

25.Knaccudukarust 37aeKTpoJoB. DNeKTpoabl 1-ro, 2-ro u 3-TO poOB.
CranpapTHbIe U UHIUKATOPHBIC AIEKTPObI. [Iprumepsi.

26.XmopcepeOpsiHBINA, CTEKISHHBIA W HMOHCEJICKTUBHBIC JJIEKTPOABI M UX
MIPUMEHEHHUE.

27.MeTtobl M3MEPEHUS S/1C. [Ipumenenue MeToAa S/C
(MOTEHIIUOMETPHUH) B MPAKTUKE aHAIHU3A.

28.Koppo3ust MmeTamioB. DIEKTPOXUMUYECKAsT KOPPO3USI U METOJIbI 3aIUThI
METaJUIOB OT HEe.

29.Xumnueckass kuHeTuKa. CKOPOCTh peakiuu (CpeiHsisi U UCTUHHAs).
DakTOpPHI, BIUSIIONINE HA CKOPOCTh PEAKIIUH.

30.3aBUCHUMOCTh ~ CKOPOCTH  PEAaKIMM  OT  KOHIEHTpaIluu. 3aKoH
nericTByronux macc (3IM). KoncranTta ckopoctr. OCOOEHHOCTH
npuMmeHenus 3JIM 11l reTepOoreHHbIX MPOLECCOB.

31.Kunetnueckass kinaccudukanusi  peakiuii MO0 MOJEKYJISIPHOCTH H
nopsiAKy. Peakiuu HyneBoro, mepBoro u BToporo mnopsiakos. [lepuon
MOJTYTIPEBPAILICHHUS.

32.Metonpl OnpeIeNICHHS opsiaKa peakuu. Bpemennoit
KOHIICHTPAITUOHHBIN MOPSIJIOK.

33.3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TeMIepaTryphl. Teopusi aKTUBHBIX
coynapenuii Mmonekyn (TAC). OHeprus aktuBauuu. AHaIU3 ypaBHEHUS
Appennyca. OcHOBBI TeopuH akTuBUpoBaHHOTO KomIuiekca (TAK).

34.0co0eHHOCTH KUHETUKH TETEPOTCHHBIX TIPOIIECCOB.



35.Cnoxusie peaknuu. [lapamiensHble, MOCIEIOBAaTENbHBIE, 0OpaTUMBIE,
CONPSKEHHBIE U KOJeOAaTeIbHbBIE PEaKIUU.

36.1enHble U HOTOXMMUYECKHUE MPOIIECCHl. AHATU3 JUArPAMMBbI IIEITHOM
peaknuu. [lemupie peakiuu B TexHonorun.37. Karamus. O6mue
MPUHIUIIBI KaTaiu3a. [ OMOreHHbIN, reTeporeHHbIN 1
MUKpPOTeTepOreHHbId KaTanu3. OcOOEHHOCTH TOMOTE€HHOTO U
TEeTEPOTreHHOr0 Karain3a. @epMEeHTATUBHBIN KaTallu3 U €ro MIPUMEHEHUE

B MEIUILIMHE.

IIpuMep BapuaHTa NMCHMEHHON 3a4eTHOM padoThl (3ayer 2; 2 Kypc, 3

ceMecTp)

1. HazoBure coenunenus no Homenkiarype [IUPAC:

CH;-CH-CH,
a) CH;-CH-CH-CH=CH-CH,-CH, B) CoHs
OH
_CH,
6) QCH\ r) CH,-CH-CH=CH,
CH;, OCH,

2.0cymecTtBute npeppaiieHus. HazoBute Bce coenunenus. I e Heodxoaumo,

YKQXXUTE YCIIOBUS PEAKLIUM.

+Br, +Mg 5 +H,0 B+HNOS'11°_/E
hv achnp 140°0C

a) CHy-CH,-CH-CH,8

CH,



3-OpomM-2-MeTUnneHTaH

©) 2-MeTUNneHTaHoN-3 — ankeH — 2-MeTun-4-xXnopneHTeH-2

2-Bpom-2-MeTunneHTaH

5 5 + CH,CH,Br A+E + KMnO, + HNO,, KoHL.
B ombeHson —— ———> — 0= >
) op AlBr, H,O H,S0O,, koHL,.
+ HBr + KOH H,S0,, KoHL,.
r) nponaHon-1 > A > >
H,0 130°C

3. Hanumure ypaBHEHUs peakiiuii MEX1y CISAYIOIUMU COSTMHCHUSIMU B

YKa3aHHbIX YCIIOBHAX!

a) U30MaCIISIHBIN aNbJeru] U (EHWITHIPa3UH B KUCIION CpeJIe;

6) IIpoIiaHaJib U MCTHJIDTUIIKCTOH B IIPUCYTCTBHUH IICIIOYH,

B) KOHJACHCALUA 3TUJIAlCTATa B IPUCYTCTBUU OTUJIATA HATPHUAI,

') HarpeBaHue OyTaHaMHJia B IPUCYTCTBUM MEHTaoKcuaa Gocdopa;

Bomnpocs! k 3k3ameny (2 Kypc, 4 cemectp)

1.

[Ipenmer oprannyeckot xuMuu. CbIpbeBblE HUCTOYHUKH TOJIYUYEHHUS
oprannyeckux coeauHeHuil. Teopuss crtpoenus A.M. bytaeposa.
[IpencraBnenne o xumudeckoil cBs3u. Kiaccudukamnus opraHUYECKUX
COCIMHEHNH.

[Ipupoaa KOBAJEHTHOM CBA3M. &- M T-CBA3M. SP°, SP?, SP-ruOpUmM3aIys.
Knaccuduxanus OPraHUYECKUX COEIMHECHUM. O yHKIIMOHAJIBHBIC
XapaKTEPUCTUUECKUE TPYIIBI.

Knaccuduxanus opranndeckux coeauHeHui. OCHOBHBIE THUIIBI U30MEPUH
OPTaHUYECKUX COCIUHECHUN

Knaccudukanus peakunii OpraHnueCcKuX COeTMHEHHUM

Baxnenmme  MeTOABI  MCCIENOBAHUA  OPTraHUYECKUX  COECAWHEHUM,

YCTaHOBJIEHUE UX CTPYKTYPBI



6. Anxanel. CrpoeHue, wu3zomepus, HOMEHKIarypa. (OCHOBHBIE METOJIbI
NoJTy4eHHs. XMMAYECKUe CBOMCTBA. [luKitoankaHsl.

7. Ankenbl. Crpoenue: SpP? —rmOpumusanus, O- W 7-CBasu. M3omepws,
HOMEHKJIaTypa. MeTo/ bl oJIy4eHus], PU3nYecKue 1 XuMHUYECKUE CBOMCTBA.
[TIpaBuio MopKOBHHUKOBA.

8. Anxensl. Peakuun mnpucoenunenus. HampaBrneHue mnpucoequHEHUsT K
anikeHaM — MexaHu3M peakuuu. KapOokatnonsl. Peakiuu nonumepusanuu:
paarKaIbHbIM U MOHHBIA MEXAHU3M.

9. Anxaauensl. CTpoeHre, HOMEHKIATypa. MeToAbl MONIy4YeHUs, XUMUIECKUE
ceoricta. [lonmmepusanus.

10.AnkuHBI. DIEKTPOHHOE CTPOCHHE TPOMHOW CBsI3U. ['OMosormueckuit psi.
Homenknatypa. Metonsl nosydyenus. Pu3ndeckue 1 XUMHYECKHE CBOMCTBA.

11. Anudatuyeckue yrieBOAOPOMbI: ANKaHbl, AJIKEHbI, AJKUHBI, AJIKaJUCHBI.
CpaBHUTENbHAs XapaKTEPUCTUKA CTPOEHUS U XHUMHUYECKHX CBOWCTB
HACBIIIEHHBIX U HEHACHIIEHHBIX YIVIEBOJIOPOI0B. KauecTBEHHBIE peakLUH.

12.ApomaTrueckue yrieBOJOPOAbl. IJIEKTPOHHOE CTPOCHHE apOMaTHYECKHX
UUKI0B. ['oMonornueckus pslx, HOMEHKiIarypa. Meroael CHHTE3A,
XAMHUYECKUE CBOMCTBA.

13. DaexkTpoduabHOE 3aMEIICHUE B apOMaTHICCKOM PsiTy. MeXaHu3M.

14. )KupHoapomaTruecKkue yriieBOJOpObl (apeHbl). 3aMeCTUTEIN IMEePBOTO U
BTOpPOro poja. PeakunoHHas CcHocCOOHOCTb M OpUEHTALUS B PEAKUHUAX
ANEKTPOPUIBHOTO 3aMEILICHHUS.

15. Cnuptel. Knaccudukanust 1 HomeHnkiarypa. Meroasl cunte3a. Ouzndeckue
Y XUMHAYECKUE CBOKCTBA.

16.MHOroaTroMHble CHUPTHL. DTWUICHIIHKONb. [lodydyeHHMe M XUMHUYECKHE
cBoucTBa. [ muuepun, ero nonydenue, ceoucrna. [lonsarue o xupax.

17.Denomasl. Metonsl cuare3a. usnyeckue u XuMuueckue cBorctna. OTINUNA

OT XMMHUUYECKUX CBONCTB CIINPTOB



18. KapOoHunpHble COEAMHEHHSA. OJEKTPOHHOE CTPOEHUE KapOOHUIBHOMN
rpynnsl. Homenknarypa. Cioco0b! onydenus. Puznyeckne U XUMUIECKHE
CBOMCTBA. AJIbJI0JIBHO-KPOTOHOBAsI KOHAEHCALINA.

19. KapOonunpHbele coeanHEHUs. AJbAeruabl U KeToHbl. CpaBHUTENbHas
XapaKTepUCTUKA CTPOCHMUSI M XMMHUYECKUX CBOWCTB. MEXaHH3M peakluu
HYKJIEO(UIBHOTO IPUCOEANHEHNUS.

20. KapboHnossie KHCJOTHI. Crpoenue KapOOKCUITbHOU TpYTIIbL.
Knaccupukanuss m HomeHkiatrypa. Mertoasl cuHTe3a. dusmueckue u
XUMHYECKUE CBOKCTBA.

21. JluxapOoHOBbIe KHCIOTHL. HoOMeHKnIaTypa W XUMHYECKHE CBOICTBA.
[TotuMepsl Ha OCHOBE TUKAPOOHOBBIX KUCIIOT.

22. Kerokucnotel. HomeHnknarypa u xumudeckue cBoiicTBa. KeTo-eHompHas
TayTOMEPHS.

23. Okcukucnorsel. HomeHknarypa W XuMuueckue cBoicTBa. OnrTuueckas
U30MEpHUSL.

24. Bpicuine kKapOOHOBBIE KUCIIOTHI — IPEJENbHbBIE U HenpeaenbHble. Kupbl, ux
CTpOEHHE, XUMHUYECKHE cBOMCTBA. [lomyuenue mputa. OTBEpAEHUE KUPOB.
25. Knaccudukanus nunuaoB. Anwiarauuepuasl. Beicimme cnuptel. Bockw.

®ochomunuast. ['mxonunuaesl. Ctpoenue. CBoicTBa.

26. Amunbl. Ctpoenue, HoMmeHkiatypa. CrmocoObl cuHTe3a. DPU3MYECKue u
XUMHUYECKUE CBOWCTBA.

27.Conu nuazonus. [lomydenue, cTpoeHue, yCTOMYMBOCTh. XUMHUECKUE
cBOiicTBa. JlMa3oruapaThl, AMAa30TaThl. Peakiny 3aMeneHus 11a3orpymibl B
apoOMaTHUYECKUX COJISIX JUa30HUS (PEaKIMH C BbIICIEHUEM a30Ta).

28. Opranuveckre KUCJIOTBI M  OpPraHWYeCKHe OCHOBaHUS. BrusHue
3aMECTUTEIICH HAa CUITy KMCIIOT U OCHOBAaHHM.

29. YrieBopbl. Knaccubukarmus, pacnpoCcTpaHEHUE B MpUpOJIL.
Momnocaxapuapl. ['ekco3sl: TIIOKO3a, ¢pykTroza. WMx cTpoeHne —
aNMUUKINYeckass M LUKiIndeckue (opmbl. XHUMHUYECKHUE JOKa3aTeNbCTBA

CYILLECTBOBAHMS TOU U APYTOi (DOPMBI.



30. Monocaxapuapl. XUMHUYECKHAE CBOMCTBA.

31. Monocaxapunapl. OnTtuyeckue  H30MEpbl  TIIIOKO3BL.  TayTOMepHBIE
npeBpalleHus. SBjaeHue MyTapoTaiuu.

32. Nucaxapunel. Kimaccudukanus. ManpTo3a, 1akTo3a, caxapos3a. CTtpoeHue,
noJiyueHue, pu3nyeckue U XMuMUYeCcKrue CBOMCTRA.

33. [lonmucaxapuasl. Kpaxman. CrtpoeHue, cBOWCTBa, TMIPOJM3. AMUIIO3a U
AMIJIOTICKTHH.

34. lemmonoza.  CrpoeHuwe,  XHMHYECKHME  CBOMCTBA,  IMPAKTUYECKOE
UCTIOJIb30BaHUE.

35. AMUHOKHCIIOTBI, WX KilaccU(UKaIs, HOMEHKJIATypa. O-aMHUHOKHCIIOTHI:
CI0COOBI MOTYYCHHSI, XAMHUYECKHE CBONCTBA, TUTIOJIIPHBIC MOHBI.

36. benku, Ux cTpoeHue, CTPYKTypa, XUMUYECKUEe CBOMCTBA. DyHKIIMN OEIKOB
B )KHBOM OpTaHU3ME.

37. ApomaTtnueckue rerepouukiibl. Tumnsl. CTpoeHue, 3IeKTPOHHBIE (D (EKTHI
(B cpaBHEHUU C OEH30JI0M).

38. 5-unennnIe TeTEPOIUKITNICCKUC COEIUHEHMUS. Kaccuduxkarnms,
HOMEHKJIaTypa, CIOCOOBI  TIOJIyYEHHS, XUMHUYECKHE  CBOMCTBA.

OnekTpopuiIbHOE  3aMelieHHne B S5-THUWICHHBIX  apOMAaTHYECKUX

TeTePOITUKIIaX
39. 6-usteHHEbIE TFeTePOIUKINYECKUE COEIMHEHUS. Kiaccuduxarnmus,
HOMEHKJIATypa, CII0COOBI MOJTYYCHHS, XUMHUYECKHE CBOWCTBA.

OnekTpoduiabHOE  3aMeuleHue B O-THUWIEHHBIX  apOMaTHYECKHX
reTepOLUKIIax

40. Ilypun, nupumuui. Ctpoenue. ['eTeponKInYecKre OCHOBAaHUS B COCTaBe
HYKJIEMHOBBIX KHCIOT. Hykiieo3uipl, Hykieotuasl. [IpencraBnenus o

CTPOCHHUHN HYKJICUHOBBLIX KHCJIOT.

Tekymas arrecraumsi CTyaAeHTOB. Tekymias aTTecTalusi CTYyAECHTOB IO
JUCIUIUIMHE TPOBOJUTCS B COOTBETCTBUH C JIOKATbHBIMU HOPMATUBHBIMU aKTaMU

JIBOY u sBisercs o0sg3aTeIbHOM.



IIpumepHbIii nepeveHb oueHOYHbIX cpeacTs (OC)

|. YcThbiit onpoc.

1. Cob6ecenoBanue (YO-1) (CpeactBo KOHTpOJIA, OpPraHU30BAHHOE Kak
creruaibHas Oecela mpenogaBaTeis ¢ OOy4arolIMMCS Ha TEMbl, CBS3aHHBIE C
U3y4aeMol JUCITUIUIMHOW, W PAacCUYMTAaHHOE Ha BBIICHCHHE O0beMa 3HAHUUN
oOy4aronierocst 1o omnpe/eIeHHOMY pasjiely, TeMe, nmpoobsieme u T.1.) - Bompocsl
0 TeMam/paszesiaM JTUCITUTIINHBIL.

2. KontponbHas pabora ([1P-2) (CpenctBo KOHTpOJIS, OpraHU30BAHHOE Kak
caMoCToATeNbHAsg paboTa O0yYarolUXcs MO TeMaM Kypca M pacCUMTaHHOE Ha
BBISICHEHHE 00BbEeMa 3HAHU OOy4arolerocss Mo ONpEeAeIeHHOMY pa3jieny, TeMe,

npoOJieMe U T.11.) — 00pa3ibl BAPUAHTOB KOHTPOJIBHBIX padOT

3. Komnoksuym (YO-2) CpenctBo KOHTPOJIS YCBOCHHS Y4eOHOTO MaTepraa
TEMBI, pa3jielia WK pa3/ieJIoOB TUCIUILIMHBI, OPTaHU30BaHHOE KaK yueOHOe
3aHATHE B BUJE coOeceJ0BaHus IIpernojaBaTes ¢ o0ydaromumucs) - Bompocsl mo

TeMam/pasziesiaM JTUCIUTUTUHBI

Pa3zHoypoBHeBbIe 3a/1a4l, PEKOMEHAYEMBbIE JJII CAMOCTOSITEIbHOM

paboThI Mo yacTu «Pu3nvecKasi XUMUD»:

1. MHorue MUKpOOpPraHU3Mbl, BKJIFOYAs IPOXIKU, TOJIYYatOT HEOOXOIUMYO

DHEPTHIO B pe3yJibTaTe COpaKUBAHUS TITFOKO3bI B ATAHOJ:

C6H1206 (Kp) - 2 C2H5OH ()K) +2 C02 (F)

BbIuncinTe KOJMYECTBO TEIUIOTHI AH ®, KOTOPYIO IPOXIKHU TOTy4aroT U3 1 MOJib

TTH0K03bl. CpaBHHUTE TOJIYYCHHBIH pe3yibTar ¢ AH ° peakiuu:

CeH1206 (kp) + 6 O,— 6 C O, (1) + 6 H,0 (k). JlanHbIe 17151 pac4EéTOB

BO3bMUTE U3 Ta0. 1 [Tpunoxenus.

2. PaccuuraiiTe TerioBoi 3(HEKT peaKkIuu pa3noKeHUs TIIFOKO3bI



CsH1206 (xkp)= 2 CoHs0OH (k) + 2 CO; (r) npu nocrosHHoM AasiaeHun (AH®) u

IIOCTOSTHHOM 00BbeMe (AU?).

. Paccuuraiite pasuuny (B JIk/MONb) MEXIy TEIUIOBHIMU 3(ddextamu mpu

HOCTOSIHHOM faBienun (AH®) u mocTosHHOM 00BéMe  (AU°)peakuuu:

CHsCHO (1) + Hy= C2Hs0H (3x), mpoTekatomeii ipu 298K. YUemy Oyner paBHa

3Ta pazHula, eciu temneparypy nomuath ao 400K, a cnupT mepeBectu B

ra3oo0pa3Hoe coCTosTHUE?

Haiinure TtermmoBoit 3¢dexT peaknuu (a), €CIM HM3BECTHBI TEIJIOBBIC

s ekt peakiuii (0) (Tadmn.1).

Tabmuma 1

3amaya

Peakuus (a)

Peaxuus (0)

CH4+ Cl, = CHsCI + HCI

CH;CI(r) + 3/2 O,= CO2+ H,0 (k) +
HCI - 687,0 x/Ix

H, + % O,= H,0 (k) — 285,84 x/Ix
Y2H, + %Cl, = HCI - 92,5 x/Ix
CHj+ 20,= CO; + 2H,0 (x)-890,31 ]Ik

2C +2H, = CyH,

CoHs + Hy = CgHg — 136,95 x/Ix
CoHg + 7/2 O, = 2CO; + 3H,0 (k)
—1559,83 x/Ix

C+ 0,=CO0,—- 393,51 x/Ix
H, + % O,= H,0 (k) — 285,84 xJ]x

N, + 3H, = 2NH;

2H, + O,=2H,0 ()K) — 571,68 KI[)K
4ANH3+30,= 6H,0 ()K) + 2N,
—1530,28 x/Ix




7. Temmota cropaHus YyTrJ€BOJOB W OEJIKOB B OPraHU3ME YEIOBEKA COCTABIISCT
17 xJIx/r, sxkupoB — 39 kJ[x/r. CpenHecyTouHast IOTPEOHOCTh B OeiKax, JKUpax
Y YIJIEBOJAX MOJIOAOTO YEJIOBEKA COCTABISAET COOTBETCTBEHHO 113,106 u
451 r. KakoBa cyTouHas MOTpeOHOCTh €r0 B 3HEPTUU?

8 — 17. BeruuciauTe CTaHAAPTHYIO TEIUIOTY OOpa30BaHUS COCAMHCHUS
(Tabi1. 2) U3 MPOCTHIX BEILIECTB, €CIM U3BECTHA €r0 TEIIOTa CTOPAHUS

(cm. Ta6m. 2 Tpunoxenns) npu T = 298K u p = 1,0133*10° I1a. [IpuHATE, 9TO
npoaykThl cropanust CO; (1), H2O (%) u Ny (1). Terutotsr cropanus C u Hy

COOTBETCTBEHHO PAaBHBI:
C (rpad.) + O, = CO, — 393,51 x/I>x/MOIb

H, + % O, = H,0 (k) -285, 84 kJI)x/Moab

Tabmuma 2
3amaua BemectBo 3amayga BemectBo
8 CeH14 (T) — rekcan 13 CH4ON; (kp) — MmoueBHHA
9 CeHe (k) — Genzon 14 CeH7N (k) — anunun
10 C3HgO3 (k) — runepuH 15 C12H22011 (xp) — caxapo3a
11 CioHs (xp) — HadTamuu 16 C2HN (1) — numeTnnamuH
12 CsHeO (xp) — denon 17 CsHsN (k) — mupuaua

18. Termots! HeTpanu3anuu NaOH u NH4;OH consnol kucioroi
COOTBETCTBEHHO paBHBI — 55,9 x/[>x/mMonb 1 — 51,34 xJIx/Monb. Paccunrtath

teriory aucconuanuu NH;OH.

19 - 28. Berunciure AG (sHepruro ['mu66ca) u AF (oHepruro I'enmbMrosnbia) aist

cieayomux peakiui (tadmn. 3). Onpeaenure, B KAKOM HaNpaBJIECHUU MOUIET



peakuus npu ctanaapTHoM AasieHuH u 298K. Ilpu pemennn 3aaa4 ncnonb3yre

nanabie Tabn. 1 Ilpunoxenus.

Tabmuma 3
3amaua VpaBHenue 3amaua VpaBHeHHE
19 CaCy(1) +2 H,0 (k) — 24 | CO,+4H,; =CHy+
CzH; + Ca(OH); +2H,0(r)
2C0,=2CO0+0 CO+3H;= +
20 2 2 o5 2 = CHs+ H20(x)
CoHs= CoH, + H Ha+ CO,=2CO + 2H
21 2He = CoHa+ Hp 26 CH,+ CO,=2CO 2
29 C+H,O(r) =CO +H; 57 CO + H,0(x) = CO, + H,
og | M COs (xp) = MgO (kp) +
CO
,q | 2H2¥CO > CH:OH (1) ?

29. Onpenenure U3MEHEHHUS SHTPOINUU UCMAPEHUS | MOJb MypaBbUHOW KUCIOTHI,
eciu eé Temmeparypa kunenus cocrasiusger 100, 6°C, a Temnora ucnapeHus

paBHa 46,1 xJ/MoJb.

30. Onpenenure W3MEHEHUS DHTAJBIINHA, BHYTPEHHEN DHEPTMM M DHTPONHMHU IIPHU
nepexone 1 kr HyO, B3sroii npu p; = 1,0133- 10° [Ma u T; =298 K, B map npu p; =
1,3123- 10° I1a u T, = 373 K. IIpunsrs, uro Temioemkocts Cp (k) = Cy (k) =
4,187 10® Ix/(xr -K). Y nenbHas Temiora ucmapeHus Boasl paHa  2260,98- 10°

Jx/kr. CunTarh nap uaealbHbIM ra3oM.

31. B 0HOM M3 COCYIOB OJMHAKOBOro 00b&éMa 5 M® Haxomurcs 10 Kr as3ora, B
apyrom — 30 kr kuciopoga. B oboux cocynax temmneparypa oguHakoBa. Haiiaure
U3MepeHue SHTponuu npu Auddy3ud B pe3ylbTaTe CMEIICHUS COACPKUMOTO

ATUX COCY/IOB.



32. Koncranta paBHoBecust peaknuu CO + H,O < CO, + Hy mpu 970K u p =
1.0133 -10° I1a paBua 1. Onpenenure 1o 3Ha4eHni0 AG, B KaKyk CTOPOHY ITOMIET

peakuus, €cClii HCXOJHAas PEaKUUMOHHAas CMECh HMMEET CIEAYIOIMil cocTaB (B

MOJISIpHBIX 10X ) : 45% CO, 15% H,0, 25% CO; u 15% H,?

33. Ipu 25°C naenenme mapos H,O cocrasmser 3173,21 Ila. 3nas temmeparypy
kuriennss H,O mpu armochepHOM AaBlIeHWH, BBIYUCINATE CpeaHEE 3HAYCHUE

SHTaIBIMU UCTIAPEHNUS M SHTPONHH ucnapenus npu 25°C u TeMeparype KUMeHus.

34. TIpu 30°C crenens auccormanuu o peakiuun SO.Cl, «» SO, + +Cl;  wu

obmem nasienuu 0,5 atm pasHa 0,2342. Beraucaure K, B cucreme CH.

35. PCls auccoumupyer no ypaBuenuto: PCls <> PCl; + Cl,. Tlpu 500K u
napiaernn 1 atm 1 M° paBHOBeCHOU cmecu BecuT 3,133 kr. Beumciaure o u

Kp B cucreme CH.

36. Mcxomubie KoHIleHTpanuu okcuaa a3ora (I1) m xjaopa B roMOreHHOH cucTeMe
2NO + Cl, & 2NOCI cocraBmsior coorBerctBeHHo 0,5 u 0,2 moms/mme.
Beluucnure KOHCTaHTY paBHOBECHs, €CIIM K MOMEHTY  €ro HACTYIUICHHUS

npopearuposaiio 20% NO.
37. Koncranta paBHoBecust K. peakuuu stepudukanuu

CH3;COOH + C;HsOH « CH;COOC;Hs + H,O  npu nanHoM
TeMriepaTtype paBHa 4. BbIUMCINTH paBHOBECHOE KOJMYECTBO 3(upa, eciu

HUcXoaHas cMech coaepkuT 0,5 kMoJib cnupTa U 1 KMOJIb KMCIIOTHI.

38. T'eTeporeHHas peaxiusi MEXIy YTJIEpPOJOM H BOJOPOJIOM C 0Opa3oBaHHEM
merana C + 2H, —» CHs wunér mpu temneparype 500K u moctosHHOM
naBieHud. [Ipu 3THX yCIOBHSX paBHOBECHBIC (MapIaibHBIC) TABJICHUS Ta30B

paBus: p, =6 -10° H/M* ; p., = 4 -10° H/M* . BeluuciuTe KOHCTAHTHI

paBHOBecus npouecca Ky n K.



39. Ipu temmeparype 550°C wu pasHOBecHOM maBnenmu 1 atm (101,3 xIla)
crenielb aucconmanuu Gocrera COCI; Ha okcua yriiepona u xiop paBaa 77%.

OHpC,ZIeJII/ITI) SHAYCHUA KOHCTAHT PABHOBCCHU:A Kp u Kc.

40. Ucxonnple KoHIEHTpanuu okcuaa yriepona () m mapoB Bombl paBHBI |
coctapiusior 0,03 mons/nv®.  IlpuBeawWTe ypaBHEHHE PEAaKIMM M BHEIYUCIIHTE
paBHOBecHbIe KoHIeHTparmu CO,, H O wu H; B cucreme, ecniu paBHOBECHas
koHneHTparuss CO; oxazanace paBHoit 0,01 MOJTB/IM®. Onpenenure KOHCTaHTY

pPaBHOBECHSI.

41. CmemmBaror 0,3 monp okcuna azora () u 0,15 mons kucnopona. Peakius
MIPOBOJIUTCS B 3aKPBITOM COCYJI€ MPU TOCTOSHHOM TeMIIepaType W BBIPAXKaCTCs
ypaBaeHueM 2NO + O, < 2NO,. PaBHoBecue ycraHoBUI0OCH, kKoraa 90% okcuaa
azora (1) Bcrynuio B peakiuto. Brerauciaute kKoHCTaHTy paBHOBecust K. cuctemsl

U U3MEHEHHUE JIaBJICHUS (B MIPOIICHTAX ).

42. Jlanenue HacklmeHHoro napa Boasl npu 40°C pasro 7375,9 Ila. Berunciure

JIaBJICHUE Mapa pacTBOpa, KOTOpbIA conepKuT 15 r rimmnepuna B 400 r BOJEI.

43. Jlanenue Haceiuennoro mapa H,O npu 50°C pasno 12334 Tla. Beramciomre

JIaBJIEHUE Tapa pacTtBopa, coaepxkaiero 0,01 monp Heneryyero Bemectsa B 200 ¢

H.0.

44. Kaxyro maccy caxapa ciieayeT pacTBoputh B 500 cM® BOJBI, 9TOOBI ITOTYYUTE

pacTBOp, U30TOHUYHBI MOPCKOHM BOJE C OCMOTHYECKUM JIaBJICHUEM 2,7 aTM MpH

20° C?

45. PactBopennem B 300 r Boasl 0,3 T KaXXA0TO U3 TPEX BEUIECTB, UMEIOIINX OJIUH
u TOT ke coctaB: 6,66% H, 40,01% C u 53,33% O-npuroToBI€HBI pacTBOPHI,
3aMmep3arompe  coorsercTBeHHo mpu  -0,062, -0,031 u -0,021° C. Kaxkossl

MOJIEKYJIIpHBbIE (POPMYJIBI ITUX BEIIECTB?

46.  Ompepenure, U3 CKOJIBKMX aTOMOB COCTOHUT MOJIEKyJa CEphl, €Cld

TeMmrieparypa KureHus pactsopa 4,455 r cepsl B 50 r 6ensona Ha 0,891° C Bbime



TEMIEPATypbl KUIEHUS YHCTOrO OeH3o07a. DOYTMOCKOMHYECKas TOCTOSHHAS

Oenzona paBHa 2,60 rpaa/mMob.

47. Onpenenute TeMiieparypy kumneHus pactBopa 10 r  miroko3sl B 90 T BOABL.

D0ymnockonuueckas koncranTa Bojs! 0,512 rpaa/mosb.

48. CKOJIBKO TPaMMOB TiMLepuHa ciexyer pactsoputs B 0,002 M3 H,O, urols

OCMOTHYECKOE JIaBJICHHE MOIy4eHHOro pactsopa npu 17°C 6suto0 2,026- 10° I1a?

49. PaccuuTaiiTe MOJSPHYIO MacCy MOYEBHMHBI, €CJIM €€ PacTBOpP, COJEpIKallui
0,730 r storo Bemectsa B 400 r Boapl, npu 20°C ©MeeT 0CMOTUYECKOE ABICHHE

74,63 klla.
50. BeiBeauTe MOJIEKYJISIpHYIO (hOPMYITY KCUIIO3bI, UMEIOIIEH cocTaB

C n(H20) m, ecnu U3BECTHO, YTO €€ BOJHBIA PacTBOp ¢ MaccoBou moieit 1,96%

samepsaeT npu -0,248°C.
51. PactBop, conepxkamuii 0,5 r HEJIETYy4ero paCTBOPEHHOTO BENIECTBA

(c MomspHO#i Maccoii 182r/moms) B 42 T Oensonma, kumur mpu 80,27°C.
Temnepatypa kurnenus uncroro 6ensona pasua 80,1°C. Onpenennre MOIApHYIO

TEIJIOTY UcTIapeHus OeH3011a.

52. VYpenpHas TEIUIOTAa HMCIAPEHHsS BOJBI NPU TEMIIEpAaType KHUIICHHS paBHA
2253- 10° JMx/xr. Ompemenure TeMIepaTypy KHUIIEHHS BOJHOTO pacTBOPA,

coneprkariero 0,08 Moy HenmeTydero pactBopeHHoro Bemiectsa B 200 r H0.

53. B xakoM OTHOIIICHUH JOJDKHBI HAXOAUTHCSA MAaCChl BOAbBI K 9TAaHOJIA, YTOOBI Inpun

MX CMEIIEHHUH MOJIyYUTh PACTBOP, KpUCTAUM3Upyromuiics npu - 20°C?
Kpuockonuueckas mocTostHHas BoJibl paBHa 1,86 rpai/molib.

54. Ilpu pactBopenuu 1,5 r ¢denoma CgHsOH B 10 r sTHIOBOTO Crmpra
TEMIEpaTypa  KUIIEHHS  ITOBBICUJIACH ma  0,185°C.  Omnpenemnure

H0YJUTMOCKOIIMYECKYIO MIOCTOSTHHYIO CITUPTA.



55. Kposb ytkonoca 3amepszaer npu -0,51°C. IlpuHMMAas IJIOTHOCTb ILIA3MBEI

KpOBH paBHOM 1 r/cM3, paccuuraiite €€ ocmoTnueckoe mapienue mpu 34°C.

56. BonHbIit pacTBOp anudaTHIECKOTO CIHUPTA, CoAepKanmii 6,55 T BemecTra B
500 r Boapl, 3amepsaer mpu - 0,53°C. O kakom crmpre uuér peusr? Kakosa

MacCoBasg OOJA CIIMPTa B BOOAHOM pPAaCTBOPC, CCIIM TCMIICPATYpPa €TI0 3aMCP3daHUA

pasHa -26,96°C?

57. 64,8 T caxapossl pactBopero B B 100 r H,0. ITnornocts pactopa mpu 20°C
pasHa 1,024 -10° xr/m®. JlaBnenme mapa umcroit Bogsl nmpu 20°C cocrasiser
0,0231-10° I1a. Onpenenure: a) QaBIEHUE Mapa HaJ PacTBOPOM; 0) OCMOTHYECKOE

AaBJICHUC 3TOI'O paCTBOpa.

58. Ilpu pacnpeneneHun (QeHoma MEXAy BOJOH W OEH30JI0M ITOJTYYEHBI

caenyromue nanueie (C B kMonb/ Mo):
(OF:1:10 )1 (ST 0,0316 0,123 0,327 0,750
CBOCH30MIC. ...cvveeeeineannnn. 0,077 0,159 0,253 0,390

Onpenenure KO3(PGUUMEHT paclpeeieHus] U MoKas3aTellb CTeNeHu B Gopmyie,

OMMCHIBAOIICH 3aKOH pacpeIeSICHHUS.

59. Koaddunment pacnpenencuus sranona mexxay CCls u Bogoii paBen 0,0244.
KakoBbl OymyT KoHueHTpauuu (KMoib/ M%) CIMpTa B PaBHOBECHBIX PACTBOPAX,

ecim 0,1 monb crimpta pacnpezensercsa mexay 400 mia H,O u 600mi CCly ?

60. Kpuas naBneHus mapa CMECH BOJbBI U a30THOW KHMCIOTHI MPOXOAUT Yepes3
MUHUMYM, COOTBETCTBYIOIMUN 68,4% (Macc.) a3oTHOM KucnoThl. Kak Ha3bpiBaeTcs
ara cmech?  Kakum oOpazom OyneT MNpOUCXOOUTh IEpPEroHKa pacTBOpa,
comepkamero 25% kucnotel? B kakoM ciydyae MOXHO OyJaeT MOJy4YdTb

O€3BOJIHYI0 a30THYIO KHCJIOTY?

61. Onpenenure CTENEHb IUCCOIMALIMU AUXJIOPYKCYCHOW KHUCIOTHI



CHCI,COOH, pacnanaromieiics Ha aBa uoHa. Temmeparypa 3amep3anus 0,1M

BOIHOTO ee pactsopa pasHa -0,278°C.

62. PactBop, conepxauuid B 50 T Boabl 1,216 T 6€H30HON KUCIOTHI, KUIUT MPHU
100,104°C;  »6ymmmockonmuecKas IMOCTOSHHAs Boabl paBHa 0,52 rpan/Moib.

CUIBHBIM HIIM CJ1a0BIM QJICKTPOJIIUTOM SABJEACTCA 3Ta KHucioTa?

63 — 67. PaccuuraiiTe MOHHYIO cwiy J W cpeaHuE HOHHBbIE KO3(POUIIMEHTHI
akTUBHOCTH y* (mo ypaBHeHuIo JlebGasi m ['tOKKemnsl) CHIBHBIX AJIEKTPOJIUTOB B

BOJIHBIX pacTBopax (Tadi. 4).

Tabnuna 4
3anaya CocraB pacTBOpa ¥ KOHIEHTPALIUSI, MOJIb/KT BOJIbI
63 0,005 m CaCl,
64 0,002 m H2SO4
65 0,005 m KJ u 0,001 m KNOs
66 0,01 m KCIO3
67 0,002 m NaCl u 0,002 m NaClOs

68. DkBuBalieHTHas JJeKTpuueckas mnpoBoaumocts 0,00102 M CH;COOH
cocrapnser 4,815 Cm-m? -kmomb?  mpu 25°C. DxBHBaneHTHas 3JIEKTpUYECKas
IPOBOAMMOCTh  YKCYCHOM KHCIOTHI IIPU OECKOHEYHOM pa3BEJCHUM paBHA
39,10 Cm-M? kMob . PaccumTaiiTe CTeleHb AUCCOLMALMU JTOH KMCIOTHI IPH

YKaSaHHOﬁ KOHICHTPAIHNU U €€ KOHCTAHTY ANCCOIUAILINU.

69. BbluucauTe HKBUBAJIEHTHYIO JJIEKTpUUECKyro mpoBoaumocts 0,05 M
pacTBopa yKCycHOM KucnoTsl npu 25°C, ecv M3BECTHO, YTO NPU OECKOHEYHOM

passenenun A, = 39,10 Cm-m? -xkmompt m K;=1,8 -10° .



70. YnaenpHas dJAEKTPUYECKas MPOBOJAMMOCTHh HACHIIIEHHOTO pacTBOpa Opomuia
tammsa npu 20°C pasma 2,158 - 102 Cmm? , a ymenbHas »iaexTpuuecKas
MIPOBOAMMOCTD BOJIbI, IPUMEHSIEMON [UJII OIIbITA, COCTaBUIIA 0,044-10% Cwm-m?.
DKBUBAJICHTHAs DJJIEKTpUYECKass MPOBOJUMOCTh 3TOM coJid MpuU OECKOHEUHOM
passenenun paBHa 13,83 -10°  Cm-m? -mons?. BeMuciauTe pacTBOPHMMOCTE

OpomMua TaJUIUS IPH 3TOM TeMIEepaType.

71. YyenbHas snekTpuueckas mpoBoguMocth pactBopa NH;OH koHuenTpanueit
0,0109 xmons/M® cocraBuna 1,22 -102 Cm-mt, a mpu  0,0219 xmonn/m®  ee
sgaueHne 1,73 102 Cm-m? . PaccuuraiiTe COOTBETCTBYIOUIME  YKA3aHHBIM
KOHLIEHTPALMAM  PacTBOpa 3HaYeHHs]  HKBUBAJIECHTHBIX  DJIEKTPHUYECKHX
NPOBOJMMOCTEH, CTeneHell IUCCONMAlUKM U KOHIEHTPALMUM MOHOB TMAPOKCHA.
OnpejennTe TakkKe 3HAUEHHE KOHCTAHTBI JMCCOLMAIMU JAHHOTO JIEKTPOJIMTA.

s NH,OH 4, = 27,1 CMm-M? -kMoab ™.

72. Tlpu 18°C skBuBaneHTHas >IEKTPUYECKAs IPOBOAMMOCTH KHcnoTel HI mpu

OeckoHeyHOM pasBeneHmn A, = 38,4 Cmm? xmonb?l, a ee ynenpHas

0

>JIEKTpHYECKasi IPOBOAUMOCTL  npu KoHueHTpamuu 0,406 -10° mons/m® pasna
13,32 Cm-m! . KakoBo 3HaueHMe aKTMBHOCTU HMOHOB BOIOPOA W IIOKA3aTellb
cpenbl pH B pacTtBOpe HMOIOBOAOPOIHON KHUCIOTHI?

73. OKBUBAJIGHTHAsI DJIEKTPUYECKas TMPOBOAMMOCTh TP OECKOHEUHOM
passenenuu nukparta kKamus npu 25°C pasma 10,397 102 Cmm? -monp?, a

nonBmwKHOCTh moHa K' 7,358 -:10° Cwm-m? -Mouibl. BBIYMCINTE TIOBHIKHOCTD

IMUKpaT-HOHA U €0 YMUCJIO IICPCHOCA.

74. Onpenenute A, aist NH,OH Ha ocHOBaHMM CclienyrOMMX TaHHBIX:

4, Ba(OH),=22,88; 4, BaCl,=12,03; 4, NH,CI=12,98 Cm-M%*kmob .



75. AGCOMIOTHBIE CKOPOCTH aBMkeHUs noHOB % Ca?* m NO; mnpu rpaamente

norennmana 100 B/M coorsercrBenHo pasHel 6,2 -108 u 7,4 -10% m2ciBL

Onpenenure uncna nepenoca nonos Ca?*u NO; B pacTBOpe HMTpaTa KaJbIUsL.

76. B pactBope NHiCl dgucno nmepenoca anmona CI-  n =0,491. Paccuwnraiite
aOCOJIIOTHYIO CKOPOCTh MW IMOJBM)KHOCTh KaTHOHA, €CIM SKBHBAJCHTHAS

AIEKTpUYECcKast MPOBOAUMOCTD ITPHU OECKOHEUHOM Pa3BEJICHUU COCTABIISICT
14,9 Cm-M? kMo1b 2.

77. Bbluncnute KOHIICHTPALMIO HOHOB BOJOpoja W PH BOgHOrO yKCycHOM

kucnotsl npu 25°C, conepaxareii 0,1 kmons/m3, ecin K, =1,80 -10°°,

78. Huxpomar cepebpa aucconuupyet o ypaBaenuro: Ag.CrO, () =2 Ag*+ CrO

>. Borumciure mpomsBencHue  pactBopuMoctH  AgoCrOs, €Clii  €ro

pacTBOpUMOCTS B Bozie paBHa 8,00 -107° kmons/M® mpu 25°C.

79. K ABYM 5IeKTpojaM, pacloNOKeHHBEIM Ha paccTosHuu 9,5 cm, npu 25°C
MPUJIOKEHA pa3HOCTh noTeHuunanoB 4,5 B. Kakoe paccrosiHue mpoiaeTr 3a OJuH
yac KAaTHMOH HATpus B MpPEJETbHO pa30aBICHHOM pacTBOPE CBOEH COJH, €CIH

HOABMKHOCTh MOHa coctaBiser 50,18 -10* Cm-m2 Monp™ ?

80. Toxk cumoii B 1,5 A mpoxoaut 4epe3 pactBop CuSO, B TeueHHE TBYX YaCOB.

KakoBa Macca BBIHCHHBmeﬁCH MCIH, €CJIM BBIXO/ I10 TOKY B IIPOLECCE COCTABJIACT

87%7?

81. TIlpm padbunmpoBanuu meau Tok cmioi B 50 A BeienseT 3a 5 yac 0,281 kr

Menu. KakoB BbIX0J MO TOKY B 3TOM Ipoiecce?

82.  DmexkTpoiBwXKymias cwia J3jieMeHTta Skoou — JlaHuWdis, B KOTOPOM
KOHLEHTPALlMd MOHOB MEIAYM W IIMHKA OJWHAKOBBI, IIPU 18°C paBna 1,10 B.
Beruncnure DJIC uenu, B KoTopoi koHueHTpamus Cu?* pasma 0,0005, a Zn?*

cootBeTcTBeHHO 0,5 MOJIB/IMS.

83. D/JC uenu:



CrannapTHbIii Bonoponssiii

KCI ‘ ‘)KCJ'IyI[OLIHHﬁ

BOJIOPOJIHBIN  (HACHIIIL.) COK AIEKTPOA
3IIEKTPOA
paBHa 0,082 B. Onpenenure pH kemyao4HOro COKa.

84. PaccuuraiiTe pacTBOPUMOCTh XJopuaa cepedpa B Boae mpu 50°C, ecau mpu

sToi Temrepatype I/1C raapBaHMUECKOrO 3JIEMEHTA!
Ag | AgCl| (raceim.) ||0,05 M AgNOs | Ag

paBHa 0,199 B, a koaddunuent aktuBHOCTH Ag" B pacTBOpe HUTpaTta cepedpa

pu 50°C pasen 0,9.

85. TlpousseneHne pacTBOpUMOCTH xnopuaa cepedpa IMPage = 1*107%° | a ms

opomuna cepedpa [1Pager =2*103, Beruncanre DJIC nemnm:
Ag | AgCI (racwIm. BoaHbIi pacTtBop) || AgBr (HackIil. BoaHbIH pacTBop) | Ag.

86 — 90. IlpuBeauTte cxemy 3JIEKTPOXUMHUYECKOTO (TFaIbBAHUYECKOTO) dJIEMEHTA
(Tabm. 5) m paccMoTpuTe peakiuu Ha 3JekTpoaax. Paccuuraiite 3nauenus DJ1C,
MaKCUMAaJbHOW 3JEKTPUYECKONM paboThl M KOHCTaHThl pAaBHOBECHS Ipolecca
(ycnoBusi cTaHapTHBIC). 3HAYCHHUS CTAHJAPTHBIX AJIEKTPOJIHBIX IMOTEHIIMAJIOB

METaJUIOB MpuBeeHbI B Ta0M. 3 [Ipunoxenus.

Tabmuna 5
3anmava DJIEMEHT
86 Mg — Cu
87 Li— Ag
88 Fe — Hg
89 Al -Cu
90 Cr—Hg




91 — 95. Paccuuraiite n3MEeHEHHUE TePMOAMHAMUUECKUX QYHKIUN AH,AF, AG, AS

1 pC€aKIInn pa60TaI0mero raJIbBAaHUYICCKOI'O 3JICMCHTA 110 JICKTPOXHUMHUYCCKHUM

napameTpam, MPUBEICHHBIM B Ta0JI. 6.

Tabmuma 6
3amaua Peaknus t, °C OJIC dE
B ’ ar ), B/rpan
91 Zn+2 AgCl =2ZnCl,+ 2 Ag 0 1,015 [ -4,02*10*
6,8*10*
92 Ag+ %Hg,Cl, = AgCl + Hg 25 0,0455
0,00136
93 Pb+ Pb O, + 2 H,SO, = 25 2,04
PbSO, + 2H,0
Zn +2 AgO =7Zn0O + Ag,0 5,7*10°
94 J gz 25 1,83
Zn + CuSO,4 = Cu + ZnSO - 4,3*10
95 Mo = MU * 25 1,099

96. IlunakoBeiii snektpon morpyxkeH B 0,1 H ZnSO,. Beruucnure, HACKOIBKO

W3MEHHUTCS TOTEHIMan IMHKa, eciau pactBop ZnSOs pazbaButh B 10 pas,

MNPCAIOJOXKHUB CHadYala, 4TO KaXKXyHmasacCs CTCIICHb AUCCOHAIlNU IIpU p8,36aBJ'I€HI/II/I

HC U3MCHACTCA, a 3aTCM, YUHUTBIBAA, YTO «

s 0,01 1 —0,64.

97. Onpenenute IC snemenrta npu 298 K:

Pt | Xunruapon

(HaceII.

pacTBop)

nis 0,1 v pactBopa pasha 0,40, a

CH3COOH‘

C=0,1M

KCI

Hg

acr =1 ‘ H92C|2



CraHnapTHBIN IEKTPOIHBIN MOTEHIIMAT XUHTUAPOHHOTO TOTy3JIEMEHTa PaBEH
0,6994 B. KoHcTaHTa qUCCOLUAlMU YKCYCHOM KUCIOTHI 1,79*10°, norenman

KaJIOMEJBHOTO Tony3JjiemenTa paseH 0,2819 B.

98. CranpgapTHblii noTeHMan kaamus pased -0,40 B, a cTanzapTHBIN NOTEHIAAT
cepedpa 0,808 B. IIpenedperas auddhy3uoHHBIM NOoTeHIUaNoM, BeiuuciauTe I1C

OCIIn:

Ag AgNO; Cd(NO3); Cd

0,1 moxs/mm® ' 0,5 Monb/om®

Kaxymascs crenens qucconuanuu CA(NOs), B pactBope paBHa 0,48, a
Ag NOs; - 0,81.
99. Kakosa 2/IC uenu:

Bonopoassiii (0,5 M MypaBbHHas

1 M ykcycHas | Bomopoansiii

QJICKTPOa KHCJIOTa KHCJIOTa QJICKTPO/,

€CJIM He IPUHUMATh BO BHUMaHue MudPpy3nonHbiii noteHuan? Koncranra

JUCCONUALMY MypaBbUHOM KucioThl 1,77%10710, a ykcycnoi 1,8%107.
100. DneKkTpoaBMKyIIast CUIIA LETH:

Bonopoansii

H,SO, KCI ‘ NaOH ‘ Boxopoansrii
DIEKTPOJ] 2H Hacei. 0,1 H AIEKTPOJ

npu 25°C pasua 0,764 B. Tlpu sToM Kaxymascs cTeneHb gucconmanun HySOy

paBHa 0,5 ,a NaOH cootBercTBenno 0,9. Onpenenute mokazarenb cpens pH
0,1 1 NaOH, wnonnoe npoussenenue Boabl [H]*[OH] u pH uucroii Bosp.

101. AxtuBHOCTH aToMOB mojoHus 3a 20 mHeit cHu3mauch Ha 9,75 %. Cuurtas
pacmaj ToJIOHUsI peakiMe MepBOro Mopsijika, HalAUTe KOHCTAHTY CKOPOCTH U

nepuo/ noJjiypacnaja.



102. [Ipu xpaHeHun Ouompenapara yCTaHOBJEHO, YTO KOHCTAHTa CKOPOCTH €Tro

-1

pasnoxenus npu 20°C cocranger 1,5 10° ¢!, Onpenemure cpok xpaneHus

Karncyn Ouonpenapara (Bpems pasnoxeHus 10% BemectBa) mpu  3TOH

TeMIiepaType.

103. Nmerotes cnenyronye TaHHbIe, TOKAa3bIBAIOIINE 3aBUCUMOCTh KOHIIEHTPALUU

MICXOJIHOTO BELIECTBA PK30TEPMUUECKON peaKIMi OT BPEMEHU:
t, MuH 0 10 20 30
C, MOJIB/aM> 2,0 1,0 0,5 0,25
OnpejiennTe NOPAA0K KHHETUYECKOTO YPAaBHEHUS PEAKIH.

104. I/ICXOI[H H3 CICAYIOMNX OAHHBIX, OIIPCACIINTC IMOPATOK KHHCTHYCCKOT'O

ypaBHEHHUS PEaKIMH IEJ0YHOro ruponusa s¢upa npu 25°C:
C. MOJIb/IM° 0,02 0,01 0,005
to 5 MUH 8,87 18,5 36,2

105. Tlpu ruapommse npommnanerata CH3COOC;H; 6b1mu momydeHst

CJIEIyIOUIUE JTaHHBIE!
Bpewms ot Havana peakuun, MUH 60 350
KonuuectBo paznoxkusiierocs adupa, % 18,17 69,12

Brraucnure BPCMsI, B TCUCHUC KOTOPOI'O PA3J10KUJIACh I10JIOBHMHA HAYAJIBHOI'O

KoJinuecTBa 3¢upa.

106. KorcranTa ckopocTH OMMOJIEKYJISIPHON peakiinu 00pa3oBaHusi MypaBbUHON
KHUCJIOTHI AielicTBHEM Tiepokcuia Bojgopoaa HoO, Ha popmanbaerun HCOH paBha
0,754, ecnu KOHUEHTPAIMIO BEILIECTB BHIPA3UTH B MOJIB/aM>, a BpeMs B Hacax.
CKoOJIbKO TPaMMOB MYpPaBbUHOW KHCIIOTBI 00pasyercs depe3 1 yac mocie Hadamna

peakiuu, ecinu cmemath 1 1 1M pactBopa HCOH u 31 1 M H0,7?



107. Tlpu ombutenun wmetunanerata CH3COOCH3; rumpokcumom Hatpus B
teuenne 10 munH ombuisiercs  20% »sdupa, ecnim HavambHBIE KOHIIEHTPAIUU
pactBopoB coctaBisor 0,01 MO/ aM® . KakoBa Oynmer KOHIIEHTpaIus

METHJIOBOTO ciupTa uepe3 30 MUH Mocie Hayana peakiuun?

108. PactBop caxapo3bl KoHueHTpauuen 0,3 Mosib/mM® B Teuenue 30 MUH
unBeptupyercs Ha 33%. Uepe3 kakoe Bpemsi wuHBeptupyercs 78% u 90%

caxapa?

109 — 113. B Tabn. 7 mpuBeaeHbl 3HaUYE€HUS KOHCTAHT CKOpPOCTel peakiuu k, u k,
npu TeMIieparypax t,u t,. BblUuciauTe KOHCTAaHTY CKOPOCTH 3aJaHHON peaKinu
npu TeMmIeparype t,u OIpeaenuTe, CKOJBKO BEIIECTBA TPOPEarupoBaIo K
MOMEHTY BpPEMEHH 7, €CIM HadalbHasg KOHIEHTpaumus BemecTtBa C,(Moib/MS).

Hauvanbnbie KOHIOCHTpAIMK PpCarupyromux BCIICCTB OIWHAKOBLBI; IIOPAOO0OK

p€aKunn CUUTATh 110 MOJICKYJIIPHOCTH.

Tabmmma 7
3amava Peakrmst tl, oc kl tz, oc kz t3,0C T, MUH CO
109 |2HI=H,+ I, 356 |8,09-10° | 389 | 0,00058 | 374 68 2,5
8
110 |2NO + O,=2N0O, 0 0,00363 86 50 40 15
0,0112
111 | 2NO,=2NO + O, 600 83,9 640 620 60 2,0
407
112 | (CHa)s—s CHs— | 560.2 | 000687 | 650,2 5002 | 40 | 152
0,146
CH= CH2
113 | COCl, - CO + Cl; 382 | 05310 | 472 410 10 | 0,8
67,7

114 — 116. Onpenenute rpa@uyeckuM COCOOOM PHEPrUI0 AKTUBALMM PEaKUun

I10 JaHHBIM, IIPCACTAaBJICHHBIMHA B Tabi. 8




Ta0muna 8

3amaua Peakuus [TapameTpsl

114 | Cu + (NH2):5:05= t°c 20 40 60
CuS0O, + (NH,),SO

o + (NHe)2SOx K*10° 96 186 82,86
t°c 150 200 250
2NOCI = 2NO + Cl,

115 K*10° 3,65 76,3 104,5
t°C 0 45 65
N,Os5= N,04+ % O,
116 K *10° 0,0767 49,8 487

117. BBeneHue aHTHOKCHIAHTa B CHUCTEMY HW3MEHUJIO OJHEPTUI0 aKTUBAIUU
npolecca okuciaeHus xupa Ha 9,6 x/lxx/mMons mpu  -7°C. Bo ckombko pa3 (B

KaKyl0 CTOPOHY) aHTUOKCUJIAHT U3MEHHII CKOPOCTh Mpoliecca?

118. Bo ckosbKO pa3 BO3pacTET CKOPOCTh PEAKIUU IIPU MTOBBIIEHUN
temmneparypsl o 20°C o 120°C, ecnu sHeprus akTHBALMK PEAKLIUK PaBHA
125,61 x/Ix/monb? ConocTaBbTe 3TO MOBBIIEHUE CKOPOCTH C PACCYUTAHHBIM 10
ypaBHeHuto Bant-I'odda mpu yciaoBum, uto TemMnepatypHbiii KOdhPUimeHT

PEaKLUHU PABEH JIBYM.

119. enarypanus HEKOTOPOTO BHpYycCa SIBISETCS MPOLIECCOM IMEPBOrO MOPSAKA C
sHeprueil aktupaumu 630 xJ[x/Monb, mepuoj mnonypacnaga Bupyca npu 30°C

paseH 5 uac. UeMy paBeH nepuoy noaypacnana mpu 50°C?
HeoOxonumbie 1aHHbBIC B3ATh U3 CIIPABOYHUKA.

BemecTBo CZHZ(F) HQO()K) CH3COOH()K HQ(F)
)



IIpuMepbI BAPMAHTOB KOHTPOJIBHBIX PadoT Mo YacT 2 «Opranuveckas
XUMUSD
IIlpuMep BapuaHTa KOHTPOJIbHOM padoThl Nel
1. HazoBure coenunenus no Homenkinarype MIOITAK:

s

a) CHy-CH-CH,-CH-CH-CH,-CH, B) CH-CH;
§Hs CH,
6) HC=C-{--(H-CH=CH, r) CHy-C=CH-CH-CH,Br
H,C CH, I

2.Kakoe BiIMsIHUE HAa PEAKIIMOHHYIO CIIOCOOHOCTD aJIKEHOB OKa3bIBAIOT
AIEKTPOHOJAOHOPHBIE M 3JIEKTPOHOAKUENTOPHBIE 3amectutenu? Pacnonoxure B
pAl TI0 YBEIMYEHUIO PEAKIIMOHHOW CIIOCOOHOCTH B PEAKIUAX IEKTPOPUIBLHOTO
MPUCOEANHEHUS CIEAYIOUIME COEAUHEHUS: STUJICH, BUHWIXJIOPHUI, NpOIEH, 2,3-
TUMETUI0yTeH-2 u 2- MeTwiOyTteH-2. [lns Hambonee aKTUBHOTO COEIUHEHUS

HAIIMIIHUTC PCAKIUIO XJIOPHUPOBAHUS. OnumnTe MEXaHu3M peaKnum.

3.0cy1iecTBUTE MPEBPALLICHHUS:

+NaOH +Br, + Ma +HHO,, 11%
a) CHy-CHo-COONa mrganaime & T"‘ BE —=B 140°C
+ 0, _
(CH,CO0)LMn A
+Br, Zn +H, * O
6) 2-meTunbyTaguen-1,3 — o> A b Zopc B r
+HO
TR

2. Kakoe BIusiHUE Ha PEAKIIMOHHYIO CIOCOOHOCTh ApEHOB M OPUEHTAITHIO
ANIEKTPOPUIBHOTO 3aMeleHUs OKa3bIBaIOT 3IIEKTPOHOJOHOPHBIE u
DIIEKTPOHOAKIICTITOPHBIE 3aMecTuTenn? Hamummre cxemy peakiuy HUTPOBaHUS
oenzanpaeruga. Onumure MexaHusM peakiuu. Kakyro 31ekTpo@uiibHy0 YacTHILY

TEHEPUPYET HUTPYIOIIAasi CMECh?

3. K kakomy kiaccy anudaruyeckux COeIMHEHUN TPUHAJUICKUT BEILIECTBO,



yeit UK- crnexktp mpuBenen? Hamwmcate mo0yro peaknuio, B KOTOPYIO MOMKET

BCTYIIUTBb 9TO COCAMHCHUC.

o

T T T T T T T
4800 %000 2008 1500 1000 500

4. B pesynbrare okucienus 3 -metmirentena-3 (KMnO4/H™) 6b110 mostydeHo
2 mponykrta. [lins OOHOTO W3 HUX INPUBENCHBI CHEKTPAJIbHBIE JAHHBIE, CAEIanTe
oTHeceHue curHamoB B crnekrtpe IIMP, B wMmacc-ciekTpe mpuBEIeH MUK

MOJIEKYJISIPHOTO MOHA.

L |

3 ' 3 ' ] ' O

PPM

m/z: 72.06 (100.0%). 73.06 (4.5%)

IIlpuMep BapuaHTa KOHTPOJIbLHOH PadoThI Ne
1. Pacnonoxurte B NOpAJIKE YBEIUYEHUS TEMIEPATYP KUIIEHUS CIIECIYIOIINE

coellMHeHud: OyTaHanb, OyTaH, Oyranosn-1. OTBeT 000CHYyNTE.

2. Tlomyuuts 1-benun-2-metunnponanoii-1 u3 nponanona-1. U3 1-penunn-2-
METHJIIPOIIaHOA - | TIOJTyYHTh:
a. MpOCTOi 3(up, coepKaIIuid TPET-OyTHIIBHYIO TPYIIIY;
0. CIIOXKHBIN 2hUp, comepKannii 18a OCH30JIBHBIX KOJIbIIA;

B. AJIKCH

3. Hamwmmure ypaBHeHUS peakiiuu (€Ciii Takasi peakius MOKET MPOUCXOIUTH)



MEXKTy OCH3aIbACTHIOM U CIECAYIONIMMH COCTUHEHUSIMHU:
a. hopmanpaeruaom, H*

0. KMnOyqy;

B. HCN, H*

I.THAPOKCHUIAMHU-HOM;

JI. IPOIICHOM; €. STHJIOBBIM CITUPTOM,

¢. razoo6pazusiM HCI;

XK. areronom, H;

3. LIAIH,4

4. Hanwucats 1100yI0 peakiimio, B KOTOPYIO BCTynaroT coeuHenus, ubu NK-

CIICKTPbI IPUBCACHBI HUXKC:

INFRARED SPECTRUM
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Bonpocsl K KOJLNIOKBUYMY

1. Monocaxapuasl. I'ekco3sl: ritoko3a, ppykrosa. x ctpoeHne —
AAIUKINYECKas U Iukandeckue Gopmbl. [TokaknuTe sBIEHNE ITUKIIO-OKCO-
TayTOMEPHUH Ha IpuMepe D-riTtoKo3bl.

2. Kakue u3 npuBeeHHBIX MOHOCAXapUI0B OTHOCATCS K D —psiay (MoryT OBITh
MIPUBECHBI IPYTUE CTPYKTYPHI MOHOCAXaPHUIOB):

CHO
H——0H CHO CH,OH
HO——H HO)——H tl‘ 0
H——0H H——0H H——0H
H —— 0 HO H H—+—0H

) CH,OH ik CH.OH CH.OH

3. XuMuueckue CBOMCTBAa MOHOCAXapuJiOB
4. TlpuBenutre XUMHUYECKHE TOKa3aTEIbCTBA CYIIECTBOBAHUS LHUKINYECKOU U

JMHENHON POPMBI TITHOKO3bI (POPMBI.



5. Onruueckue H30MeEpbl IIIOKO3bl. TayTomMepHbIE NpeBpalleHus. SBieHHe
MyTapOTalUu.

6. HazoBute npuBeneHHbIi MOHOCaxapua (IJII0K03a, (ppyKTO3a, rajiakrosa). B
BHJIE KAKOTO aHOMeEpa OH n3o00paxkeH? M300pa3ute ero HanboJiee BHITOAHYIO
KoH(popManuto. Hanumure peakiuy ero OKUCJIEHUs: a30THON KHUCIOTOM.
Byner nu o6nagaTh ONTHYECKON aKTUBHOCTBIO MPOAYKT PEAKIIUM?

7. Kakue U3 nepedyncieHHbIX COCAMHEHUN 00J1a/1al0T BOCCTAHABIUBAIOIIUMU
CBOMCTBAMM: caxapo3a, MaJIbT03a, IIIIOKYPOHOBask KUCJIOTa, STHII-0-D-
nemnoono3ua? [lpuseaute cTpyKTypy MOCIEIHETO.

8. Kakoii 3To aucaxapu (MOTyT OBITh IPUBEACHBI (HOPMYIIBI MATBTO3BI,
JaKTO3Bl, 11eJ17100103b1)? 13 0CTaTKOB KaKMX MOHOCaXapHa0B OH COCTOUT?
OnumuTe THI TIUKO3UIHOM CBSI3HU, SIBJSETCS TU OH BOCCTAHOBJIMBIBIOIINM,
II0JIBEPTaeTcsi MyTapoTaluu?

CHZ0H

H O H HOCH: g H
H
OH H H H

HO 8] CH:OH
H OH OH H

9. Kakue nmonucaxapuibl Ha3bIBAIOT romMoroiaucaxapuaamu? N3 kakux
MOHOCaXapUAHBIX 3B€HHEB TTOCTPOCH TIUKOTeH (aMIIJI03a, aMUHOTIEKTHH,
uesonio3a)? M3o0pa3ute ctpoeHre ero parMeHTa. Y KaKUTe TUI

TJIMKO3UIHBIX CBs3EH MCIXKAY MOHOCaXapuAHbIMH 3BCHBAMMU.



