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1. ]_[e.ﬂl/l, 3a/lavd4 U INIaHUPYEMbIE PE3yJIbTAaThbl oﬁyqemm o AMCIHMUIIJIMHE

Ienb oucyunaunvt cocmoum 6 hopmuposanuy u pazsumuu y 00V4arOuuxcs TUYHOCHHBIX U
nPoheccUOHATbHBIX Kauecms, no36osiiowux obecneuums svinoanenue mpebosanuti ®IOC BO ¢
yuemom 0cobenHocmell HAY4HO-00pa308ameNbHOl  WKOAbL  YHugepcumema u  aKmyaibHbIX
nompebHocmetl polHKa mpyod 8 Kaopax ¢ 8blCUUUM 00PA308aHUEM 8 COOMBEMCMBUN C HANPAGIEHUEM
No0020MOBKU:

CNOCOOHOCMU NPUMEHSIMb 3HAHUSL 3AKOHOMEPHOCMEN OP2AHUYECKOU XUMUU NPU PEUeHUU
NPOGheCcCUOHATbHBIX  3a0ay, YMEHUs NPOBOOUMb AHAIU3 U 0OPAOOMKY HAYUHO-MEXHUYECKOU
uHpopmayuu Ha OCHOBE MEOPEeMUHECKUX NPeOCMAasIeHUull OP2AHUYecKOU XUMUU, CnoCOOHOCMU
8bLOPAMb MemoO OUACHOCMUKU 6EWeCms U MAmepuaios; YMeHUs Npo6eoeHust CMAaHOAPMHbIX
usMepeHuil u 00pabomKu pe3yibmamos IKCNePpuUMeHma,

K ocnoenvim 3a0auam oceoenus oucyuniunvl « Opeanuyeckas Xumusy cie0yem OmHecmi:

— hojiyyeHue cmyOeHmaMu SHAHULL 00 OCHOBHbLIX KIACCAX Op2aHuvYeCcKux CO€0MH€HMI/7,' o

e3aumonpespauleHuAdAx  opeanudeckKux eeujecmses, munamu peakuuﬁ, Haubonee  BANCHLIMU

MexXaHuImamu,

—  pazeumue CnOCOOHOCMU K CAMOCMOSAMENbHOU NPOYecCUOHANbHOU pabome ¢ XUMULeCKUMU
peakmusamu, K 3KCHIYAMAayuu CO8PEMEeHHO20 1a00paAmopHo20 000pYO08AHUSL U HAYUHbIX
npubopos;

—  pazeumie cnocoOHOCMU U 8bIpAOOMKA NOMPEOHOCIU K CAMOCIOSMENTbHOMY NPUOOPEMeHUIO
SHAHUL NO OP2AHUYECKOU XUMUU.

IInanupyemoie pezyromamol 00yueHUS 3AKTIOYAIOMCA POPMUPOBAHUU Y 00VUaAIOWe2ocs
CHOCOOHOCMU K U3BYYEHUIO, AHANU3Y, UCNOIb308AHUI0 OUONOSUYECKUX 00BbEeKmo8 U Npoyeccos,
OCHOBBIBASACHL HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCIEel MAMeMamuyecKux, Qu3uieckux, Xumuyeckux
U OUONOSUYECKUX HAVK U UX 83AUMOCBI3SX.

OOyuenne mno aucuuiuinHe «OpraHuyeckass XUMUS» HaIlpaBlIeHO Ha (OPMHPOBAHUE
y 00YyYaroUIMXCsl CASAYIOIUX KOMIETCHIUH:

Kox 1 HamMeHOBaHHE KOMIIETCHITU I

NHaukaTopsl 10CTHAKEHHUS
KOMIIETEHIIHH

OIIK-1. CnocobeH n3y4ath, aHaJIM3UPOBATH,
HCIIOIB30BaTh OMOJIOTHUECKHE OOBEKTEI U
MIPOLIECCHI, OCHOBHIBASICH HA 3aKOHAX U
3aKOHOMEPHOCTSIX MaTeMaTHYECKHUX,
(UBHUYECKUX, XUMUYIECKHX U OMOIOTHYECKUX
HayK ¥ X B3aHMOCBSI3IX

NOIIK-1.1. 3naer 3aKOHBI 1 3aKOHOMEPHOCTH
MaTeMaTHYeCKUX, GPU3NIECKUX, XUMHUECKUX
1 OMOJIOTUYECKHUX HAYK U UX B3aUMOCBSI3U
NOIIK-1.2. CnocoOeH u3y4arh U aHaITU3HPO-
BaTh OMOJOTUYECKHE OOBEKTHI U MPOIIECCHI
NOIIK -1.3. Bnaaeetr HaBbIKaMHU UCIOIb30-
BaHUA B MPO(ECCUOHATBLHON IEATEIBHOCTH
OMOIOTrMYEeCKUX 00BEKTOB U MPOIIECCOB

OIIK-7. CnocoGeH mpoBOAUTH
HKCTIIEPUMEHTAIbHbIE UCCIIEIOBAHUS U
UCTIBITAaHUS IO 33JJAHHOM METOJTUKE,
HaOJII0IeHUS U U3MEpEeHUs, 00pabaThIBaTh U
MHTEPIPETUPOBATH SIKCIIEPUMEHTAIbHbIC
TaHHBIE, TPUMEHSISI MaTeMaTUYECKHUE,
¢busnveckue, GU3NKO-XUMUYECKHUE,
XUMHYECKHE, OMOJIOTHYECKHUE,
MUKPOOHOJIOTUYECKHE METOIbI

HOIIK-7.1. 3naeT 6a30BbIc MAaTEeMaTUUYCCKUE,
¢busnueckue, GU3NKO-XUMHUYECKUE,
XUMHYECKHE, OMOJIOTHYECKHUE,
MUKPOOHOJIOTHUECKHUE METO/IBI,
MIPUMEHSIEMbIE B OMOTEXHOJIOTHH
HMOIIK-7.2. BnageeT OCHOBHBIMH METOJAMHU
AKCMEPUMEHTAIBLHBIX UCCIICOBAHUNA 1
HCIBITAHUN B OMOTEXHOJIOTHH

HOIIK-7.3. 'oToB 110 3aJaHHOM METOIUKE
MPOBOJUTH IKCIIEPUMEHTAIILHBIC
HCCIIEIOBAHUS U UCIbITAHUS, HAOIIONCHUS U
U3MepeHus, 00pabaTeIBaTh U
MHTEPIPETUPOBATH IKCTICPUMEHTAIBHBIE
JIAaHHBIE




2.  MecTo TMCUMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuurinHa OTHOCUTCS K 00s13aTenbHOM yacTu 010ka b1 «/{uctummmnst (Moxynu)» b1.1.16.
«MaremaTu4eckKue U  E€CTECTBEHHO-HAYUYHbIE  JUCLUILTUHBD)
porpamMmbl OakaisaBpuara.
«Opranuueckas XUMHUsD» B3aMOCBsI3aHa JIOTMUECKU, COJAEPKATEIBHO U METOJAMYECKH CO
CJIeIyIOLIMMHU TUCUUIUIMHAMHU U TipakTukamu OOIlL:
B obs3aTenbHO# yacTi Moayib «MareMaTu4ecKue U eCTECTBEHHO-HAYUYHbIC AUCIMILITMHBD)

(B1.1.16):

- 061ua;1 1 HCOPTaHUYCCKAA XUMMUA;

OCHOBHOM

— AHAJIMTHUYCCKAasd XUMUA U (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IC MECTOABI aHAJINU3a,

— (u3nyecKas XUMHUs;
— OMOXUMUSI,
— KOJUTOMJIHASI XUMUSI;

— XUMHS OMOJIOTHYECKN aKTHUBHBIX BCHICCTB.

3. CrTpykrypa U coaepxkaHue TUCUUILIMHBI

o0pa3oBaTenbHOM

OO0mast TpyJ0eMKOCTh JUCHHUIIINHBI COCTABISAET 6 3a4eTHRIX enuHUIL (216 gacoB).

3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTH

(o ¢popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHust

Ne Bux yueBHoii padoTbr KoaunyecTBo CemecTpsl
n/n 4acoB 2 3
1 | AyautopHble 3aHATHSA 154 64 90
B ToM uucne:
1.1 | Jlekuun 52 26 26
1.2 | CemuHapcKue/MpakTUUYECKUE 3aHATHS 30 20 10
1.3 | JIaGopaTopHble 3aHSATHS 72 18 54
2 | CamocTosiTeqbHas padoTa 62 26 36
B ToM uucne:
2.1 | npoMeXyTOUHOE TECTUPOBAHUE 20 8 12
2.2 | BBINOJHEHHUE TOMAUTHUX paboT (3agaHuii Mo 20 10 10
BapUaHTaM)
MOJIrOTOBKA K J1a00paTOpHBIM paboTam 22 8 14
3 | IIpomMesxkyTOoYHasi aTTeCTALUSA
3auet/nud.3auer/sK3aMeH 3auer JK3aMeH
Hroro 216




3. TemaTnueckuii MIaH U3y4YEHUS JUCLUTIIINHBI

TpynoemkocTb, yac

AynuTopHasi padora g
) =
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1 Pasnea 1. TeopeTnyeckne 0CHOBBI
OpPraHu4ecKo XuMUH
1.1 Tema 1.1.Teopust XUMHYECKOTO 4 2 2
ctpoenus uM. A.M. bytieposa
1.2 | Tema 1. 2. Xumnuueckoe cTpoeHHE 2 4 2
OPraHUYeCKUX COCIMHEHUMN
1.3 | Tema 1.3. B3aumHoe BIusiHHUE aTOMOB 2 4 2
B MOJIEKYJIax
2 Pasnea 2. Texnuka 6esonacHocTH 4 2
npu padore B XUMHYECKOI
JabopaTopuu
3 Pasnea 3. IlpegenbHble 2
YIJIeBOOPOAbI
3.1 Tewma 3.1. Ankansl 4 2 2 2
3.2 | Tema 3.2. [lukioaakaHbl 2 2
4 Pasnea 4. HenpeneabHble
YIJI€BOJ0PObI
4.1 Tema 4.1. AIKeHBI U aIKaIUEHEI 6 2 4 2
4.2 Tema 4.2. AnKuUHBI 2 2 2 2
5 Pasnen 5. Apomarudeckue 2 2 4 2
YIJIeBOOPOAbI
6 Pasnea 6. I'asioreHonpon3BoaHbIE 2 2 2
YIJIeBOOPOI0B
7 Paznen 7. Kucinopoaocoaep:xamiue
OpraHu4yecKne coeAMHEeHHus!
7.1 | Tema 7.1. Ciupthl 1 heHOTBI 4 2 6 4
7.2 | Tema 7.2. Anbaerunipl U KETOHBI 2 6 4
7.3 | Tema 7.3. KapOoHOBBIE KUCIIOTHI 2 2 6 4
8 Pa3znen 8. Azorcogep:kamme
COeIMHEeHHUs
8.1 | Tema 8.1. Hurpocoenuuenus 2 4 4
8.2 | Tema 8.2. AMUHBI 2 2 4 4
8.3 | Tema 8.3. AMHHOKHCTIOTHI 2 2 4 4
9 Pasnen 9. Yraesoasl 4 4 4




10 Pasnea 10. I'ereponukianyeckue 2 2 4
coeIMHEeHHUs

11 Paznea 11. Tema 5. MeToanl
OYNCTKH OPraHUYeCKUX BellecTB

11.1 | Tema 11.1. MeToibl OYHCTKH TBEPABIX 2 8 4
U )KHUJIKUX BelecTB. [leperonka

11.2 | Tema 11.2. Ilepexpucrainu3arus. 2 6 2
@unsTpoBanue. Bosronka

11.3 | Tema 11.3. Xpomarorpadudeckue 2 6 2
METOIbl OUYMCTKH

Hrtoro

3.2  Copep:xxkaHune JUCHUNIMHBI

Pasnea 1. Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMUH

Tema 1.1. Teopusi xumnuyeckoro crpoenusi uMm. A.M. BytiepoBa. Ilpenmer oprannyeckoi
XUMHUHU. OCHOBHBIE TIOJIOKEHUSI TEOPUU XMMHUECKOTO CTPOEHUSI OpraHM4ecKux coennHeHuit (A. M.
Bbytnepos).

N3oMepust MOJIEKyJ OpraHMYECKHUX BEIIECTB: CTPYKTypHass M NPOCTPAHCTBEHHas (IOHSTHE
XHpalIbHOCTH, R,S-HOMeHKIatypa, popmynsl Ouriiepa, NOHATHE O SHAHTUOMEPAX, THACTEPEOMEpaXx,
pariemare u Me30-popme).

Tema 1.2. XumMnueckoe CTpOeHHEe OPraHMYECKHUX COCANHEHUI. DIIEKTPOHHOE CTPOEHHE Opra-

HUYECKUX coeMHeHuN. KauecTBEHHBIE 3JIEKTPOHHBIE IIPEICTABICHHUS.

Pacuer gopmanbpHOro 3apsga aToMOB B MoJieKyse. KBaHTOBO-MeXaHWYECKUE MPEACTaBICHUS B
opranuueckoil xumuu. CTpoeHue aroma yriepoia. BaneHTHbIE COCTOSIHMSI T€TepOaTOMOB B
OpraHuveckux BemiecTBax. [lOHATHE SJIEKTPOHHOM IJIOTHOCTH M oOpOWUTaned, HMX THUIBI U
ruOpudu3zays. CTpoeHue >JIeKTPOHHOI 000JI0UKH aTOMOB, TIOHSATHE BAJIEHTHBIX AJIEKTPOHOB. THIIBI
XUMHYECKHX CBSI3€H B OPraHN4YECKUX COEIMHEHUSX: NOHHAsI, KOBaJIEHTHAs (IIOJIsIpHAsI M HETOJISIpHAS;
G- U TT-CBSI3H).

Tema 1.3. B3aumHoe BiInsiHHEe aTOMOB B MOJIeKYJIaX. DJIEKTpOHHBIE P PEKTH 3aMecTuTeNeit
(MHIYKTUBHBIM M ME30MEpHBIN; dPPEKT CONPsHKEHHS) U UX COBMECTHOe neiicTBue. OcoOeHHOCTH
JIEKTPOHHOI'O CTPOEHUS CONPSKEHHBIX cUCTeM. ITOHATHS OCHOBHOCTH M KUCJIOTHOCTHU: KUCIIOTBI
Bbpencrena u JIbtonca; cuna kucnot u ocHoBaHui. [loHATHE 0 MeXaHW3MaX peakiuid, KIIacCu(hUKaIUS
pearcHTOB U PEeaKLUi B OPraHNYECKON XUMUHU.

Pasnen 2. Texnuka Oe3omacHOCTH npu padoTre B XHMHYECKOl Jadoparopuu.
JlaGopatopHas mocyna. OOmue mpaBuia HaxOXJICHHS U paboTel B saboparopuu. [IpaBuia
pabotel ¢ mpobupkamu. [IpaBuna paGoTel cO COMPTOBBIMH ropenkamu. [IpaBuia yTuimzanuu
OTXOJIOB KHUCIIOT, IIEI0YEH, OpraHMYeCKUX pacTBOPUTENEH U JIETKO BOCIIAMEHSIOMIMXCS
xunkocreit (JIBX). IlpaBuiia paboThl ¢ KUCIOTaMH U IIEI0YaMU, IPAaBUIA UX HEUTPATU3ALUU U
00pabOTKH 0XKOTOB. Y CTPOHCTBO U MpaBmiia pabOThI C BHITSDKHBIM 11Kadom. [IpaBuna xpaneHus u
paboThl cO MIENOYHBIMU MeTaiamu. llpaBuia TyIIeHHs BO3TOpAaHHMN PA3JIMYHOM MPUPOIBL.
[TpaBuna paboTel ¢ mpubOpaMu, HaXOAALMMHUCA 10/ BakyyMoM. [IpaBuna XxpaHeHus U pabOTHI ¢
JIBX. IpaBuia paboThl ¢ XJOPOPraHMYECKUMH COEANHEHUSIMH, OPOMOM, OEH30I0M U METAHOJIOM.
[IpaBuna paboThI CO PTYTHIO U MpaBHia €€ yTUIU3ALUH.



Bunsl mocynel, MCHoONb3yeMoW B XHMHUYECKOM Jaboparopuu (cTekisiHHas, ¢apdoponasd,
rtactukoBast). [lpaBuiia MbIThst mabopaTopHoit nmocynsl. Llmudsr (kepH, Mydra) U UX OCHOBHBIE
pa3mepsl. HazHaueHnue paznmyHON MOCYIbl B XMMHUYECKOH J1a0OpaToOpuu: MPOOUPKH, CTaKaHBI,
KOJIOBI (KPYTJIOIOHHBIE, IJIOCKOIOHHBIE, TPYIIEBUIHbIE, KOHUYECKHE, OHOTOPJIble, MHOTOTOpJIbIE,
Bropua), nepexonHuky, wvamku Iletpu, BOpPOHKM (HAJUBHBIE, HACBIIHBIE, KaIEJIbHBIE,
JeTUTeNbHbIE), (UIBTPBl (CTEKIAHHBIC, (apPOpOoBHIE), XOJOAUIBHUKH, JAe(dIIerMaTopsl,
XJIOpKAJIbLIUEBbIE TPYOKH, AJIOHKH.

Pa3zpnen 3. IlpeneabHblie yriieBoA0OPOabI

Tema 3.1. Auaxanbl. sp’-ruOpuausalus aToma yrjlepoja B ajlkaHaX. M3omepws,
TOMOJIOTHYECKUH psJl ankaHoB, ero obmas ¢opmyna u Homenkiatypa MIOITAK. Ilonstue
MIEPBUYHOI0, BTOPUYHOIO, TPETUYHOIO M YETBEPTUYHOI'O aTOMOB yriepoza. Pagukansl (aJkuiel):
OIIpEeICTICHUE U HAa3BaHUS.

CrniocoObl TOJTyueHHs] aJKaHOB: M3 HEMpPENENbHBIX YIJIEBOJIOPOJOB, TaJOrCHIPOU3BOIHBIX,
aJIbJICTU/I0B, KETOHOB U KapOOHOBBIX KHCIIOT.

XHWMHUUYECKHE CBOMCTBA AJKAHOB: PEAKLMU PaJAUKAIBLHOIO 3aMEUICHMsS (MEXaHU3M pPEaKIUU
raJlOTeHUPOBAHUS; CYJIb(OraJlOreHUPOBaHUE, CYyJIb(OOKHUCICHNE, HHUTPOBAHUE; COOTHOILICHHE
IIPOJYKTOB PEAKLUH), pEaKIUU OKUCIEHUS U IETHIPUPOBAHUS.

Tema 3.2. LlMKJI0adKaHBI. Sp -TUOpUM3AIKs aTOMa YIIIepoja B LUKIOANKaHax. M3zomepus,
TOMOJIOTHUECKUH Psi/i IIMKIIOATIKAHOB, ero obmas ¢popmyna u Homenkiaarypa MIOITAK. Ctpoenue
MOJIEKYJ1 IUKJIoNpomana (yrioBoe HampsbkeHue baiiepa, ToHATHEe OaHAHOBBIX CBsI3CH) U
IUKJIOreKcaHa (KoH(pOopMaIi MOJIEKYJIbl, aKCHAJIbHbIE U AKBATOPHUAJIbHbIC 3aMECTUTEIH).

CriocoObl TOTY4YEHHUs UKIOANKAHOB: U3 HUKINYECKUX MPEIIIeCTBEHHUKOB (M3 HEMPEaeIbHBIX
YTIEBOJOPOOB, TaJOrCHIIPOM3BOAHBIX, abJAETHI0B, KETOHOB M KapOOHOBBIX KHCJIOT) H
AIMKIMYECKUX TPEIIECTBEHHUKOB (BHYTPUMOJEKYJIsipHas peakuus Bropua, nmponns coieit
IMKapOOHOBBIX KUCIOT, peakiust unbca-Anbaepa).

XHUMHUUYECKNE CBOMCTBA IUKJIOATKAHOB: PEAKLUU PaAUKaIbHOTO 3aMEIIEeHUs (TaJOreHUPOBaHUE;
Cylb(orajJoreHupoBaHue, Cyib(poOKHUCICHNE, HUTPOBAHUE;, COOTHOUICHUE MPOAYKTOB PEaKIHH),
PacKpbITUS LUKJIA, pEAKLIUU OKUCIIEHUS U IETHIPUPOBAHUS.

Pa3znen 4. HenpenebHbie yriieBoa10poabl

Tema 4.1. AJkeHbl M aJKaJWeHbL. SpP>-THOPUIM3allds aToMa YIIEpoja B alKeHax,
JIEKTPOHHASI IPUPOJA U TEOMETPHUSI IBOMHOM CBsA3U. CTPYKTypHas U IPOCTPAHCTBEHHAs U30MEpUs
(uuc-tpanc u E-Z HOMeHKaTypa), FTOMOJIOTMYECKUN psJ AJIKEHOB M CONPSKEHHBIX JUEHOB, €r0
obmas ¢popmyna u HomeHkinarypa MIOITAK.

CrniocoObl MOy4YeHHUs] AJIKEHOB W alKaMEHOB: M3 AJKAHOB, AJIKWHOB (CTEPEOCENEKTUBHOE
BOCCTAHOBJICHUE), CIUPTOB (cuHTe3 OyTaaueHa mo Mmeroay JleOeneBa), alKHITATOTEHUIOB, C
ucnoib3oBanueM Gocopusix waos. [IpaBuna 3aiinesa u ['opmana.

XUMHUYECKHE CBOWCTBA aJIKEHOB U AJIKAJUEHOB: SIEKTPOPHIBLHOE MTPUCOSTUHEHNE TIO JBOHHON
cBsi3u (MexaHu3M peakuuid Adg, mpaBuio MapKOBHMKOBAa M €ro OOOCHOBAHHE C TOYKU 3PEHUS
MEXaHU3Ma, raJIoreHUPOBaHUE, THAPOTATIOTeHUPOBaHUE, ThuapaTanus; 1,2- u 1,4-npucoequHenue K
IMeHaM), THApaTans TMpOTUB TpaBwia MapKoBHHKOBA (THAPOOOPHpPOBAHHE-OKHUCICHUE),
panuKanbHOE TNPHUCOEAWHEHHE (MEXaHU3M pEaKUUH TuaporagoreHupoBaHus Adr, MEpeKUCHBIN
ahdexr Xapaia), pagukaIbHOE 3aMelleHHe (aJUTHIIBHOE TaJoreHHUPOBAaHUE), BOCCTAHOBIICHHE,
okucinenue (no [Ipunexaeny, no Baruepy).



Tema 4.2. ANTKHHBI. Sp-THOpUIM3AIMSI aTOMa yIIIepo/a B alKHHAX, JIEKTPOHHAs MPUPOJA U
reoMeTpusi TPOMHOM cBsi3U. CTPYKTYpHasi U30MepHsi, TOMOJIOTHYECKUN Psiji aJKUHOB, €ro ooImas
¢dopmyna u Homenkiatypa MFOITAK.

CrniocoObl OTy4YeHUs ATKWHOB: U3 KapOua Kalbliys, aIKCHOB, aJIKHITaIOTeHU OB, allbICTHJIOB
U KETOHOB.

XUMUYECKHE CBOWCTBA AalKWHOB: KHCJOTHBIE CBOWCTBA aJKUHOB, DJIEKTPOPHIBLHOE
NPUCOCTUHEHNE 0 TPOMHOHN cBsi3u (MexaHu3M peakuuid Adg, mpaBmiio MapKOBHHMKOBAa U €ro
000CHOBaHHUE C TOUKH 3PEHUS MEXaHU3Ma, TAJIOreHUPOBAHKE, THIPOTaJIOr e HUPOBAaHHE, THApATALIUs
no KyuepoBy, TmOHATHE KETO-€HOJIBHOM TAayTOMEpPUM, THUIpaTalus BHUHWIALICTUIICHA,
NPUCOCTUHEHNUE JPYTUX DIEKTPO(HIOB), THApaTalus MpOTHB IMpaBuia MapKOBHHKOBA
(rugpoOopupoBaHHUE-OKUCICHUE), paaukaabHoe mpucoenuHeHne (Adr, mepekucHbeld 3¢peKT
Xapaiiia), BOCCTaHOBJIEHHUE, OKHCIICHUE.

Pasgen 5. Apenbl. Sp’-rHOpHMAM3alMs aTOMa YIIEpoja B apeHax, 3IEKTPOHHAs MPHpPOJA U
reOMETpHS JBOWHBIX CBSI3U OCH30JHHOrO Kosblia. CTpyKTypHast H30MEpHsl, TOMOJIOTUYECKUNA psif
apeHoB, ero o6Omas ¢opmyna u HOMeHkiatypa MIOITAK (opro-, Mera-, mapa-mojioKeHUS,
TpUBUAIbHbIE Ha3BaHWs). [loHsATHE apoMaTMYHOCTH M YCJIOBHUS apOMAaTHUYHOCTH (IIPaBUIIO
XIOKKeJIs); MOHSITHE O PE30HAHCE.

Mertoapl nony4yeHus apeHoB: peakuus Bropua-durrtura, nexkapOoKCHIMpOBaHUE OCH30MHBIX
KHCJIOT, pEaKkIMy B OOKOBBIX LIETISX

XUMHUYECKHUE CBOMCTBA apeHOB: OKHUCIIEHHUE, 3JEKTPO(UIbHOE 3aMelleHue B OEH3eIbHOM
KoJIbLle (MEXaHU3MBbl peakiuii Sg 1 00pa3oBaHUs COOTBETCTBYIOIIMX AJIEKTPOPMIBHBIX YaCTHII,
HUTPOBaHUE, CyJIb(UPOBAHKE, TAIOT€HUPOBaHHE, ATKIIIMPOBAaHUE U almupoBanue no ®pupaento-
Kpadrcy, Meronsl mnonydeHuss KapOOKAaTHOHOB, IOHSATHE O CKEJIETHBIX MEperpyniupoBKax
KapOOKaTHOHOB). THIBI 3aMecTHTENEH B OCH30IbHOM KOJIBIIE U UX OPUEHTUPYIOIIEE BIMSHUE HA
peakuuu Sg, COrJlacOBaHHAas M HECOINIAaCOBAHHAs OpHEHTALMs. Peaknuu rajoreHupoBaHUs B
apoMaTU4ecKoe sJIpo 1 OOKOBYIO 1erb. Peakinu Sg B KOHIEHCHPOBAHHBIX apeHax.

Paspen 6. I'anorennmpomsBoanble. M3omepus U HOMEHKIATypa (3aMeCTUTENbHAs U
panuKanbHO-(QYyHKIIMOHAIBHAS ).

MeToabl nomyyeHus: rajloreHIpou3BOAHBIX: U3 AJIKAHOB (SR), aJKEHOB, aJKMHOB, aJKaJMECHOB
(Adg u Adr), apeHoB (Sg), ciupTOB (3aMelIeHUe TUIPOKCUIBLHON TPYIINBI Ha TaJOTeH), albICTHI0B
U KETOHOB, KapOOHOBBIX KUCIIOT, COJIEH AUA30HMS, APYTUX T'aJOr €HIIPOU3BOIHBIX.

XUMUYECKHE CBOMCTBAa TaJIOTCHIPOU3BOJHBIX: PEAKIMU HYKICO(PHIBHOTO 3aMELICHHUS C
paznuuHbIMU THIaMu HykieopunoB (O-, S-, N-, H-, C-, P-, Hal-uykneodwisr). [IpeacraBnenue o
MEeXaHu3Max peaknuii HykieopmibHOro 3amemeHus (Sn1 u Sn2), ¢dakropbl, BIUSIONIME HA
IIPOTEKAaHNE PEAKLIMU 110 TOMY WJIM HHOMY MeXaHu3My. Peakiuu B-31uMUHUPOBaHMS (OTIIEIICHNUS )
raJIoTeHIPOU3BOJHBIX, NpaBuia 3aiineBa U lodmaHa, mperncTaBieHHE O MEXaHM3Max peaKIui
snumunupoBanus (E1 u E2), ¢akropsl, Bausiomue Ha MPOTeKaHUE PEaKLUUU 110 TOMY WJIM WHOMY
MeXaHu3My. Peakiuu rajJoreHnpon3BOAHBIX ¢ MeTajiaMu. Peakiun HykJ1eo(pUIbHOTO 3aMeleHHs
raJIOr€HOIPOU3BOHBIX APOMATUUECKUX YTIIEBOAOPOIOB.

Pa3zpnen 7. Kuciopogocoaep:kamue opraHniecKue coeInHeHust

Tema 7.1. Cnuptbl u ¢eHoabl. ['oMomOruueckuii psax coupToB U (PEHONIOB, UX U30MEpPUS U
HOMEHKJIaTypa (3aMeCTUTENbHAS U PaauKaIbHO-()YHKIIMOHAIbHAS, BUIIMHAIBHBIE U T€MHUHAIbHbIC
CIIUPTHI).
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Metoabl TOJY4YEeHUST CIOUPTOB M (PEHOJIOB: C HCIOJIB30BAHHMEM pEAKTUBOB ['puHbspa (u3
aJIBJICTUIOB U KETOHOB, U3 CIIOKHBIX 3(HUPOB), PEAKUUSIMU BOCCTAHOBJICHUS (U3 aJbJCTUIPB U
KETOHOB, U3 CJIOXKHBIX 3()UPOB), TUApaTalIiel aNKeHOB (110 MpaBuily MapKOBHUKOBA U IIPOTHB HETO),
TUAPOJIN30M aJKWITaNoreHu10B. llodyueHne BUIMHANBHBIX [MOJIOB W3 AJIKEHOB, OKCHPAHOB,
BULMHAIBHBIX AUTasioreHu1oB. IlomyyeHune (eHOMOB THIPONM30M apUITaJOreHUIOB, COJeH
JMAa30HMSI, KyMOJIBHBIM CUHTE30M.

XUMUYECKHUEe CBOWCTBA CHHUPTOB U (DEHOJIOB: KHCIOTHBIE M OCHOBHBIC CBOWCTBA; PEAKIMH C
anekTpopmwiaMu  (ATKUIMPOBAHUE, AIMIUPOBAHME CHUPTOB, WX PEAKIUH C albpAerHaaMu |
KETOHAaMU, peakuus BuiibsMcoHa moirydeHus mpocThiX 3(pUpoB, peakiuu S B OEH30JbHOE KOJIBLIO
(eHOIOB, MOMyYeHHE aleTHICATUIMIOBON KHcIoThl 1o Konbbe); peakuumu c Hykieoduiamu
(peakuu C rajoreHoBOJOPOAAMH, CHHpPTaMHM, rajoreHugamu ¢ocdopa u cepsl). Jleruaparanus
cniupToB (mpaBuia 3aiiueBa u ['opmana, npencTaBneHre 0 MEXaHU3MaX PEAKIMHA SIMUMUHUPOBAHUS
(E1 u E2)), okucnenue cnuptoB (10 KapOOHWJIBHBIX COEIWHEHUH, 10 KapOOHOBBIX KHCIIOT,
OKHCIIMTEIHHOE PACILEIUIEHNE BUIIMHAIBHBIX MHOTOATOMHBIX CIIUPTOB, OKHCIICHHE (DEHOJIOB).

Tema 7.2. Aubaeruibl U KeTOHbI. ['OMOJOrHYecKHil psii KapOOHMIIBHBIX COCIMHEHHH, MX
M30MEpHs U HOMEHKIIATYpa.

Mertonabl TONTy4YeHUsT KapOOHHIJIBHBIX COCIMHEHMNA: W3 aJKWHOB (THIpaTalys MO0 MpPaBUITY
MapKOBHHMKOBA U MPOTUB), U3 TEMUHAJIBHBIX AUTAJIOT€HUIOB, U3 OJHOATOMHBIX 1 MHOIOATOMHBIX
CIIMPTOB, U3 POU3BOIHBIX AJIbAETHIOB M KETOHOB, U3 IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT, HA OCHOBE
alleTOyKCycHOro 3¢upa; popmunupoanuem u anunupoBanue (mo dpuupemo-Kpadrey) apeHos.
ITonyuenue o,B-HeNpeaeNbHbIX AJbJETUIOB U KETOHOB M3 0-rajoreH3aMelIEHHbIX IPOU3BOAHBIX,
aJIbI0JIbHO-KPOTOHOBOM KOHACHCALIUEN, THIpaTalel BUHUJIALETUIICHOB.

XUMUYECKHEe CBOMCTBA KapOOHWJIBHBIX COCIMHEHM: KUCIOTHBIE CBOWCTBA, KETO-CHOJIbHAsS
TayTOMEpHs, peakinu HykieoduapHoro npucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-uykneodunamn),
KHACJIOTHBI W OCHOBHBIH Katanmu3 peakuuil Adn, ocHoBanus Iludda, anpaonbHO-KpOTOHOBas
koHneHcauus. 1,4-IlpucoennHenne HYKICOQHIOB K  O,B-HENpeNeNbHbIM  KapOOHUIBHBIM
coeMHEHUsM. -] aJoreHnpoBaHue MpeaeNbHBIX U HENpPENeNbHBIX KapOOHUIBHBIX COEAMHEHHH,
ranoopMHOe pacuiernieHHe, AIKUINpOBaHue B a-nojoxeHune. Peakius IlepkuHa apoMaTHUeCKHX
anpaeru1oB. OKucIIeHHe 1 BOCCTAaHOBJICHUE JIbJICTHI0B U KETOHOB (peakius cepeOpssHOTro 3epKaa),
BOCCTaHOBUTEIbHOE AaMUHUPOBAHUE.

Tema 7.3. KapOoHoBble KHCA0THI. ['oMonornyeckuil psii KapOOKCHIBHBIX COEAMHEHHUH, MX
M30MEpHs U HOMEHKIIATYPA.

Mertoabl ToNMy4YeHHS KapOOHOBBIX KHCIOT: HAa OCHOBE pPEAaKTUBOB [ puHBApa, peakuusMu
OKHCJICHUS, TUJPOJIM30M IIPOU3BOIHBIX KAPOOHOBBIX KHCIIOT, HA OCHOBE MAJIOHOBOTO 3(hupa.

MeTobl IOTYYEeHHUsI IPOU3BOIHBIX MPEIEIbHBIX U HEMPEACTbHBIX KApOOHOBBIX KUCIIOT: COJIEH,
aHTUAPUAOB (IIPOCTHIX, CMEIIAHHBIX, IHUKINYECKHUX), TaJOr€HAaHTUIPUIOB, CIOXKHBIX 3(UPOB,
aMHJIOB, HUTPHJIOB, KeTeHOB. [loydyeHune HenpeaenbHbIX KapOOHOBBIX KUCIIOT U3 MIPEAEIbHBIX Yepe3
a-rajoreHupoBanue. [lomyueHre apoMaTn4eckux KapOOHOBBIX KHCIOT OKUCIIEHUEM OOKOBBIX IeTel
apeHOB.

XUMUYECKHEe CBOMCTBA MPEACTbHBIX U HEMPEAETbHBIX KAPOOHOBBIX KUCIOT M UX MPOU3BOHBIX:
OH- u CH-KHCIOTHOCTb, peakiuy HykiaeopuinbHoro 3amenienus (¢ O-, N-, H-, C-nykneodunamn),
KHUCJIOTHBII M OCHOBHBIM Karanu3 peakiuil Sn. KucioTHble CBONCTBA MaJOHOBOW KHCIIOTBI U
MaJIOHOBOTO 3(hupa, UX peakiuu ¢ 3IeKTpoduaamMu. ANETOYKCYCHBIN 3pUp U ero UCIOIb30BaHKE B
CHHTE3€ KapOOHWIBHBIX COSAMHEHUH. o-I anorenupoBaHne KapOOHOBBIX KHCIIOT, IKUJIMPOBAHUE U
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aluiIupoBaHue B o-mojokeHue. [lomyueHne N-3aMeIIEHHBIX aMHUIOB, CIOXKHBIX 3(UPOB U
aHruApua0B. Peakunn nekapOOKCHIUPOBAHUS KHCIOT.

XUMUYECKHE CBOMCTBA MPOU3BOAHBIX YrOJbHOW KHUCIOTH ((hocreH, kapOOHAThHI, KapOamarsl,
MOYEBHUHBI).

Pasnen 8. Azorcoaepikamue opraHu4ecKue coeJHHeHH

Tema 8.1. Hurpocoegunenusi. CrpoeHue HUTpOrpynmnsl, MezomepHbli 3¢ddexr; CH-
KHCJIOTHOCTb B 0-IIOJIO)KEHUH K HUTPOTPYIIIE.

MeToapl MONMy4eHHs] HUTPOCOEIUHEHMI: HUTPOBAHHE AalKaHOB W AapEHOB, AJKUIMPOBAHUE
HUTPUTOB, OKHCIIEHUE AMHUHOB.

XUMUYECKHE CBOWCTBA HUTPOCOCIMHEHMN: PEAKIUHN C SIEKTPOPHIBHBIMU peareHTaMmu 1o -
MOJIOKEHHUIO K HUTPOTpyIe (C rajJoreHaMu, KapOOHUIBHBIMU COEAMHEHUSIMH, C aKTUBUPOBAHHOU
JIBOMHOM CBS3bIO (peakius Muxaniis)); peakiiuu BOCCTAaHOBIICHUS (PEareHThl U CIIOCOOBI MOTyYCHUS
Pa3IMYHbIX BOCCTAHOBJIEHHBIX IPOU3BOAHBIX HUTPOTPYIIIIHI).

Tema 8.2. Amunbl. CTpoeHHE MOJIEKYJbl aMMHaka M aMHMHOB; IE€PBUYHbBIE, BTOPUYHBIE,
TPETUUHBIE AaMUHBI U YETBEPTUUHBIE AaMMOHHEBBIE COJIM. OCHOBHOCTh AaMUHOB U BIIMSIHUE PA3JINYHbIX
¢axTOpoB Ha HEE.

MeToap! OyuyeHUs: aMUHOB: PEAKIIMA BOCCTAHOBIIEHUSI HUTPOCOEANHEHNH, OKCHMOB, aMU/IOB;
BOCCTAHOBHUTEIbHOE AMHHHMPOBAaHUE KapOOHMUJIBHBIX COEAMHEHHUH; TpsAMOe U  HEHpsMoe
AIKWINPOBAHUE AMUHOB.

XUMHUYECKHUE CBOMCTBA aMHUHOB: QJIKWIMPOBAHUE, AaLWIMPOBAHHUE, B3aUMOJEHUCTBUE C
KapOOHUJIBHBIMU COEAMHEHUSIMH (KHUCIOTHBI M OCHOBHBIA Karanu3 peakiuii Adn, OCHOBaHUS
Mudda). Hurposuposanue anudarnyeckux (MEpBUYHBIX U BTOPUYHBIX) K APOMATUYECKHX AMUHOB.
[Tonydenue coneil IMa30HUS U UX XUMUYECKHE CBOMCTBA (pEaKLMy 3aMEHbl JUAa30TPYIIIbl HA aTOMBI
raJIOr€HOB, BOJOPOJa, IMAHOIPYIITY, THAPOKCUIIBHYIO TPYIIIY C BBIACJIEHUEM a30Ta; peakuuu ¢ N-
u C-HykieoduiamMu, peakiys a30CoYeTaHus 1 e€ MEXaHUu3M SE).

Tema 8.3. AMuHOKHCI0TBI. CTPOEHHE MOJIEKYJ O-aMUHOKHCIIOT; TMOHATHE LBUTTEP-UOHA U
M30JIEKTpUYEeCcKOr TOUukH. He3aMeHnMble aMMHOKHUCIIOTHL, UX CTPOCHNE U HOMEHKJIATypa.

MeTozbl MONy4EHUs (-aMHUHOKHUCIIOT: U3 KapOOHOBBIX KUCIIOT (depe3 0-TajJoreHUpPOBaHUE), 110
I"a6puamro, no LTpekkepy.

XUMHUYECKHE CBONCTBA AMHUHOKHUCIIOT: pPEAaKIHU IO KapOOKCHUIBHOW rpymme (TodydeHue
CIIO)KHBIX 3(UPOB, TAJOrCHAHTUIPUIOB, aMHUIOB) M IO AaMHHOrpymnmne (JIKUIUpOBaHHUE,
alMIIMpOBaHue, Je3aMUHUpoBaHue). OOImas cTpaTerusi CHHTE3a MENTUIOB: MOHATHE MENTHIHON
CBsI3U U crnocob e€ oOpasoBanusi, C- 1 N-KOHIBI MOJUMNENTUAHON LENH; 3aIIUTHBIC TPYIIbI IS
aMHHOTPYIIBI (aMHUIHBIE M YPETAaHOBOI'O THUMA) M KapOOKCHIIBHOM TIpyHIbl (CI0XHO3(PUPHEIE),
MPUHLUI UX UCIIOIB30BaHUS, CIIOCOOBI BBEACHUS U yIAJICHUSI.

Pazgen 9. YraeBoabl. ['omonoruyeckue psasl YIJIEBOJOB, UX KIaCCH(HUKAIMS IO YHCITY
YIJIEBOJHBIX OCTATKOB, YMCITy aTOMOB yIJIepoJa, XapakTepy KapOOHWIbHOM rpynmbsl. OTKpbITas U
MUKIMYecKre (MUpaHo3Has U QypaHo3Has) (GOpPMBI, SIBICHUE MyTapOTalMu. THIBI HUKIMYECKON
CBSI3M aTOMOB, IOJIyalleTajlbHas (IVIMKO3MHAs) TMAPOKCUIIbHAS TPYIIA, ONPEIEICHUE aHOMEPOB,
bopmynsl Gumepa u Xeyopca.

MeToap! oJTy4eHHUs YIIIEBOI0B: METO/Ibl HApaIllMBaHUs U COKPAIIEHUsI YTJIEBOJAHOM LIETIH.

XHWMHUYECKUE CBOMCTBA YIIEBOMOB: PEAKIIMM BOCCTAHOBIEHUS U OKUCIIEHUS (10 aJlbJapOBbIX U
QIBJIOHOBBIX  KHUCJOT, IEpHOJATHOE  OKHUCIEHHWE), IIOHATHE  BOCCTAaHABIMBAIOIIMX U
HEBOCCTAHABJIMBAIOIIMX CaxapoB. Peakiuy alkuiaupoBaHus U allJIMPOBAHUS YIJIEBOJIOB, PEAKIIUU C
KapOOHUJIBHBIMU COCTMHEHUSAMHU (ITOJIyuYeHHE TOJNHBIX aleTaneid BULIHMHAIBHBIX THAPOKCUIBHBIX
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rpymi). XapakTepHble OCOOCHHOCTH IMOJyaleTaTbHOW THIPOKCHIIBHOW TPYMIbl, MOJBUXHOCTD
aToMa BOAOpOJa r’MPOKCUIBHON Ipynibl aHOMepHOro LeHTpa. Ilonyuenue O- u N-rimko3unos.

[Ipumepsl aucaxapuJoB (MajbTO3a, JIAKTO3a, caxapo3a) U MOJUcaXxapuioB (LIEJUII0I03a), UX
CTPOECHUE U CBOMCTBA.

Pasznea 10. I'erepounkianyeckne coefMHeHUsl. [ oMoIornyeckue psasl reTepOLUKIOB, UX
HOMEHKJIATypa U apOMaTUYHOCTb.

CrocoObl TONMY4YeHHS TMATH- W HIECTUWICHHBIX T'eTePOLMKIMYEKUX COCAMHEHUH U3
COOTBETCTBYIOIIUX AUKAPOOHMIBHBIX COSTMHEHHH.

XUMHUYECKUE CBOWCTBA ISATUWICHHBIX TIETEPOLMKIMYECKUX  COCIUHEHHUN:  peaKLuu
ANEKTPOPMIBHOTO 3aMEIeHHs] (UX PerroHaNpaBICHHOCTh), BOCCTAHOBIICHHS, TPUCOCIUHEHUS K
¢bypany; aunnodoOHoCTs pypaHa U THUPPOIIA; KUCIOTHOCTh MUPPOIIA.

XUMHUYECKUE CBOMCTBA IIECTHYICHHBIX TIE€TEPOLMKIMYECKUX COCAVHEHUMN: PpEaKLuu
ANIEKTPOPMILHOTO 3aMelIeHHs (MX PErvOHAIPaBICHHOCTH), HYKICO(QHIBHOTO 3aMelleHus (ux
pErnOHAaIPaBICHHOCTD); OCHOBHbIE U HYKJICO(MIIbHBIE CBOMCTBA.

Paznea 11. MeToabl OYHCTKH BelleCTB

Tema 11.1. MeToab! 04NCTKH TBEPABIX U KUAKHX BemecTB. Ileperonka. Ileperonka: Buibl
NeperoHku (mpocrtasi, BaKyyMHas, C BOJSHBIM I1apOM, a3€0TPOIHAs, PEKTUPHUKAIMI) U HUX
MPUHLUIIBL; TUITBI IPUMECEH, YAAIseMbIX C TIOMOIIBIO IIEPETOHKH, TOHATHE MPEeIroHa 1 KyOOBOTO
octaTka. BuIpl XONOAMIBHUKOB Il TIEPETOHKH, WX BBIOOD; cOOpKa mpubopa Ui MEeperoHKu;
UCIOJIb30BaHUE Je(PIerMaToOpOB, XIOPKAIBIIMEBBIX TPYOOK, «KUTIEIOKY». A3E0TPOIHbIE CMECH U UX
paszesneHue ¢ MoMoIIbIo neperonku. Oco6eHHOCTH cOOpKU MPUOOpPa sl BaKyyMHOM ITEPETOHKH.

Tema 11.2. Ilepexpucrammmsanusa. @uabrpoBanue. Bo3ronka. Ilepexkpucrannuzanus:
MPUHLUI METOJIa, MOCIIEI0BATEIBHOCTh ONEpaluii A1l MPOBEJCHUS NepeKpUCTALIN3ai. Brioop
pacTBOpUTEIS, TUIIBI NMPUMECEH, YAANAEMBbIX C MOMOUIbIO NEPEKPUCTAIIIN3ALNHN, UCIOIb30BaHUE
AKTUBUPOBAHHOI'O YIJISI, BIUSHUE CKOPOCTU OXJIAXACHHS HA MPOLECC KPUCTAIIIN3ALUU, ITOHATHE
«3arpaBku». OUIbTpOBaHUE: PA3HOBUIHOCTH UCHOIB3YEMbIX (HIBTPOB (OyMakHbIE, CTEKIISTHHBIE,
broxHepa), = ycTpoWCTBO  BOJOCTPYHHOTO  Hacoca, HEOOXOUMOCTh  MCIOJIb30BAHUS
IIPEIOXPAHUTENBHOM CKIISIHKH, IOHATHE MAaTOYHOI'O pacTBOpa. MeTo/bl BBICYIINBAHUS )KUAKOCTEN
(McnoJyib30BaHUE PA3IMYHbBIX OCYIIUTENEH) U TBEPABIX BEUIECTB (YCTPONUCTBO IKCUKATOPOB).

Bosronka: npuHIMI MeToa U puMepsl. JInopumu3zarus.

Tema 11.3. Xpomarorpapuyeckue MeToAbl OYHCTKU. Buasl xpomarorpaduu (mo tumy
UCTOJb3yEeMO MOABMXHOM (ha3pl, MO MPHUHLUILY pa3JieleHusi, MO Ha3zHauyeHuIo). [IpuHIUIbI
METOJIOB  aJICOPOITMOHHON, HWOHOOOMEHHON W  DIKCKIIO3MOHHOW  (TeNmb-(PHIbTPAIIIOHHOMN)
xpomatorpadgunu. Meton ToHkocnoiHoi xpomatorpaduu (TCX): moaBwKHAs U HEMOJABIKHAS
¢da3pl, MOHATUS cOpOEHTa M JIIOCHTA, CBOWCTBA CHJIMKAresis, mpsMas W oOparHas ¢as3bl.
ITonBuxHOCTH BemecTB Ha TCX 1 BenMuMHA, XapaKTePU3YOIasl TOJABUKHOCTbD, €€ ONTHUMAJIbHBIE
3HaueHus. DaxkToppl, BIUAIOUIME Ha MOABMXKHOCTH BemiecTB Ha TCX: mpupona pasaensieMbIx
BEIIECTB, MPHPOJAa HEMOJABM)XHOM (ha3bl, MpUpoAa TOABMKHOW (a3bl (IITIOOTPOMHBIN sz
pactBopuTeneit). Texuuka nposenenust merona TCX: HaHeceHHe POObI, MPOBEJCHUE pa3IesICHUs,
METO/IbI TIPOSIBIICHUS MATEH, MOHATUE «KPAEBBIX IPPEKTOB» U «CBHICTEISN.
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3.3 TemaTrnka ceMHHAPCKUX/MPAKTHYECKHX U JIa0OPaTOPHBIX 3aHATHI

3.4.1. CemuHapcKkue/IpakTUIECKUE 3aHATHS

1) Teoperuueckre OCHOBBI OpraHndeckoil xumun. Kiaccudukamnus opraHuuecKix coenHe-
HUM, ©30MEpHUs], HOMEHKJIATypa.

2) Teopusi XUMHUECKOTO CTPOCHUS U PEAKIIMOHHAsI CIOCOOHOCTh OPTaHUYECKUX COCTUHEHUH.

3) B3zauMHOe BIHMSHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX COCNUHEHUN. DICKTPOHHBIC (-
(eKTHI.

4) TlpenenbHble yraeBogopoabl. CTpoeHUE U PeaKLMOHHAS CIIOCOOHOCTh. XMMHUECKUE CBOM-
CTBa U CHOCOOBI OJTYYCHHUSI.

5) Aunxensl u aueHsl. CTpoeHUE ABOMHOMN CBsI3U. XUMUYECKUE CBOMCTBA. Peakiiuu 3iaexTpo-
(GWIBHOTO U PaUKAIBEHOTO pUcoeTUHEHUs. CIIOCOOBI OTYYECHHUS.

6) Ankunabl. OCOOCHHOCTH CTPOCHHUS, XUMHUECKUE CBOMCTBA U CIIOCOOBI TToNyueHus. Peakiumu
IIPUCOEAVHEHNS U 3aMELLEHUS.

7) CtpoeHue apoMaTUYECKUX COEANHEHNN. B3auMHOe BIMsSIHUE aTOMOB B MOJIEKYJIaX apOMaTH-
YECKUX COCIMHEHHUN. DIeKTpoPUiIbHOE U HYKJIeO(pUIbHOE 3aMEIEHHE B ApOMAaTHIECKOM
pany.

8) T'amoreHonpou3BOHBIEC YIIIEBOIOPOIOB.

9) Cnuptsl u penomnsl. [Ipocteie 3pupsr.

10) Kap6onoBbie kucinoTel. CTpOCHUE U peaKIIMOHHAS CIOCOOHOCTh. XUMUYECKHE CBOHCTBA U
crnioco0b! noydenus. ClnoxxHoa(prupHas KOHAESH AL

11) Amunsl. Peakuun Aua30THPOBAaHUS U a30COUETAHUS

12) Amunokwucnotsl. [lentuaHas cs3b. [lenTunsl u Oenkm.

13) YrneBonpl.

14) I'eTeponukan4eckue COeINHEHUS.

3.4.2. JlabopaTopHbIe 3aHATHUS

Vkazviearomes memoi 3anamuii ¢ nepeurnem 1a60pamopHuIX pabom.

Tema 2. Texuuka 6e3omacHOCTH MpH paboTe B XUMUYECKOH naboparopuu. JlaboparopHas
nocyza
Jlabopamopnas paboma «Ilpasuna Oezonachocmu npu pabome 6 nabopamopuu odwer Xumuu.

Dnemenmsl mexHuKu 1aOOPaAmMopHbIX pabomy
Tema 3.1. Anxausl

Jlabopamopnaa paboma «Cnocobvl nonyueHus U XumMuueckue C8OUCMBA  HACLIWEHHBIX
V2n1e8000p0008y»

Tema 4.1. AIKeHBI U aIKaIUEHEI
Jlabopamopnaa paboma «Cnocobvl nonyuenus u Xumudeckue C80UCMEd HEHACIUeHHbIX
V2ne8000p0008 (aiKeHbsl)»

Tema 4.2. AnKuHBI
Jlabopamopnaa paboma «Cnocobvl nonyuenus u Xumudeckue C80UCMEA HEHACIUJeHHbIX
V2ne8000p0008 (AIKUHbL)»

Tema 5. Apensl
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Jlabopamopnas paboma «benzon u e2o comonozu»
Tema 7.1. CiupThl U (PEHOIBI
Jlabopamopnas paboma « Cnupmul»
Jlabopamopnas paboma « Denonvly
Tema 7.2. Anbaeruibl U KETOHBI
Jlabopamopnas paboma «Kapbonunvhvie coeouneHus»
Tema 7.3. KapOoHOBBIE KUCIOTHI
Jlabopamopnas paboma « Qusuueckue u Xumuyeckue c80UCmeda HACblUeHHbIX KAPOOHOBLIX KUCTOM)
Jlabopamopnas paboma «DyHKyUOHAbHBIE NPOUBOOHbIE KAPOOHOBLIX KUCIOM Y
Tema 8.1. Hutpocoenunenus
Jlabopamopnas paboma «
Tema 8.2. AMUHBI
Jlabopamopnas paboma «Amumvl»
Jlabopamopnas paboma «Peaxkyuu ouazomuposaHusi U azoco4emanusiy
Tewma 8.3. AMUHOKHCIIOTBI
Jlabopamopnas paboma « AMUHOKUCI0Mbl, NENMUObL, OETKUY.
Pa3znen 9. Yraesonsl
Jlabopamopnas paboma « Yeneeoow»
Tema 11.1. Meroap! ouMCTKHM TBEPABIX U KUIKUX BellecTB. [leperonka
Jlabopamopnas paboma «IIpocmas nepezonkay
Tema 11.2. Ilepexpucramnuzanus. @unsTpoBanue. Bozronka
Jlabopamopnas paboma «llepekpucmaniuzayusy
Tema 11.3. XpomaTorpapuueckne METOAbl OUUCTKH
Jlabopamopnas paboma « Tonkocnounas xpomamoepagusay

3.4 TemaTnka KypcOBBIX IPOEKTOB (KypCOBBIX pador)
He npexgycmorpeHo.

4. Y4uebHO-MeTONMUYECKOE M HH(POPMALIMOHHOE 00ecieueHue
4.1  OcHoBHas quTEpaTrypa

1. O.A. Korsixosa, JI.B. Jlonmakos, A.B. MarseeB. Oprannyeckas u 6MoOpraHuveckas Xu-
MUSI: yaebHoe nocodue: B 3 q.
Yacte 1: HomeHkaTypa U T€OpETHUECKHE OCHOBBI PEAKIIMOHHONW CIIOCOOHOCTH OpraHuye-
CKUX cOoeqMHEeHUH. YrieBonopoasl. /M.: Mockosckuii [Tomutex, 2019. — 208 c. (ISBN 978-
5-2760-2561-2).

2. O.A. Kotsixosa, JI.B. JlonmakoB, A.B. MarseeB. Oprannueckast 1 OHOOpraHudecKas Xu-
Must: yuyeObHoe mocobue: B 3 4. Yacts 2: Kucnopoaconepxkamue coequHeHUs. TeKCTOBOE
anekrporHoe uznanue/ M.: MockoBckwii [Tonurex, 2021 (ISBN 978-5-2760-2561-2).

3. Areesa 10.C., PycakoBa C.M., I'opuues W1.I'"., 3pix H.B., ApramonoBa I1.B. Opranuueckas
xumus. /M.: MI'TY «MAMUM», 2010 — 112 c.

4.2  JlomosHMTEJbHAs JIUTEpaTypa

1.bamae @.3. Opranunueckas xumus: ydeOHO-meronudeckoe mocobue / @.3. bamaes, A.X.
Xaiipy; otB. pen. H.IL. Crykanosa - M.: M1V, 2007 — 112 c.
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4.3  DJleKTpOHHBbIe 00pa3oBaTeJbHbIE pecypchl
HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKHE MaTepHalbl B AJIEKTPOHHOM BHJIE,

MPENCTABIICHHBIE Ha caire Mocnonurexa
(https://mospolytech.ru/obuchauschimsya/biblioteka/», a Ttakke kKypc «Opranudeckas
xumus» https://online.mospolytech.ru/course/view.php?id=11074.

5. MartepuaibHO-TEXHHYECKOE o0ecredeHne

Crnenuanu3upoBaHHble yueOHbIe 1abopaTtopun Kadenpsl «Xumbuorex» ayn. ITK-511, TTIK-
433, [1IK-411, T1K-526, TIK-528, ocHaIlIeHBbI:

- JIOCKOH ayIUTOPHOU C MEJIOM;

- MYJIbTUMEIUNWHON YCTaHOBKOM: COBPEMEHHBIE CpPEICTBA BOCIPOMU3BEICHUS U
BU3yaJIM3alUU JI000W BHJIEO M ayAuo HHQPOpPMAIUH, IOJYYEHUS U Tepefadd 3JICKTPOHHBIX
JOKYMEHTOB, COCTOSIINE U3: MYJIbTUMEAUHHOTO TPOEKTOPA, ABTOMATU3UPOBAHHOT'O MTPOEKITHOHHOTO
9KpaHa, MEepPCOHAIBHOTO KOMIbloTepa ¢ uHTepdeiicamu nonximoueHus: USB, audio, VGA.
[IpenoaBaTens UMEET BO3MOXKHOCTh JIETKO YIPABJIATH BCEH CUCTEMOM, YTO MO3BOJSET MPOBOJIUTH
JIEKIMH U J1abopaTopHbIE pabOThl 00yUaroIUXCs B YIOOHOH U TOCTYIHON /Ui HUX opme

- XMMHMYECKOH TOCyJOoH © mpuOopamMu s BBIIOJHEHUS JIAOOpaTOPHBIX pPaboT:
AIIEKTPOHHBIEC AHAJTUTUYECKHE BECHI, BBITSDKHBIC IIKa(bl, BOJOCTPYHHBIE HACOCHI, MarHUTHBIC
MEIIAJKH C HAarpeBOM, JJIEKTPHUUYECKUE TUTUTKH, CTEKISIHHAs TEPMOCTOMKas mocyjaa Ha nuimgax,
TOPEJIKM  CIIUPTOBBIC, TEPMOMETPBI, apPEOMETPhl, AaBTOMATHYECKUE MHUIETKU-103aTOPBl  C
HAaKOHEYHHUKAMHU.

6. MeTtoauyeckue peKoMeHAaluH
6.1 MeToanueckne peKOMEHIAMH JJIs MPeNoAaBaTe/isi 10 OPraHu3aunu 00yueHust

Metoauka mnpenonaBaHus —AUCUMIUIMHBL  «OpraHvueckas XUMMs» M pealu3anus
KOMIIETEHTHOCTHOIO IOAXO0Ja B M3JIOKEHUWM U BOCIPHUATHUM MaTepuajla I[peaycMaTpUBacT
UCTOJb30BAHME CIEAYIOMIUX AaKTUBHBIX M HMHTEPAKTUBHBIX ()OPM TPOBENEHHSI T'PYMIOBBIX,
UHIVBUAYAIbHBIX, Ay IUTOPHBIX U BHEAYJUTOPHBIX 3aHATHUI:

- YTEHHE JIEKIIMH C MCIIO0Ib30BAHUEM MHTEPAKTUBHBIX CPEACTB HATJIIHOCTHU (IIPE3EHTALUH,
BUJICOMIBMBI C IEMOHCTPALIMEH XUMHUYECKOTO IKCIIEPUMEHTA);

- BBIMOJHEHUE CTYJIEHTAMU HHIUBUAYaJbHBIX CaMOCTOSATENBHBIX paboT u  paboT
71a00paTOPHOTO MPAKTUKYMA.

[IpenycMoTpeHa BO3MOXXHOCTH HCIIOJIB30BAHUS AJICKTPOHHOTO OOyUYeHHsI, AUCTAHIIMOHHBIX
oOpazoBaTenbHBIX TexHONOTHH. Bce marepuansl pazmematorcss B C[IO Mockosckoro Ilonutexa
(https://online.mospolytech.ru).

6.2 MeToanyeckue yKazaHus sl 00YyYAKIIUXCS M0 OCBOEHUI0 THCHHUILINHBI

B mporecce 00ydeHHsT MCTIONB3YIOTCS CIEIYIONIHE OICHOYHBIE (POPMBI CAMOCTOSTEILHON
paboThI CTYAEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCTalui:

1) KOHTpOJIBHBIE BOIPOCHI,

2) UHAMBUAYaJbHbIC 3aJaHUs,

3) mOAroTOBKA M 3aluTa J1a00paTOpHBIX padoT,


https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=11074
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4) TectoBble 3a1anus B cucteme LMS.

[To pe3ynbTaTam BBITIOJIHEHUS WHAMBUAYAIBHBIX CaMOCTOSTEIBHBIX PadOT, MPOBEPSIEMBIX
MpernojaBaTesieM, BBIIOJHEHUS ¥ 3allUThl BCEX JIADOPATOPHBIX pabOT, MPOXOXKIACHUS
MIPOMEXYTOUYHBIX TECTOB B cucteMe LMS cTyneHTy BbICTaBisieTcsl 3a4eT (2 ceMecTp) WM OTMETKa
3a 3K3aMeH (3 cemecTp).

7. DoH/1 OLICHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJIS U OLICHUBAHNS Pe3yJIbTATOB 00y4eHus!
@opmMa NPOMEKYTOYHOM ATTECTALUM: 324€eT

[IpomexxyTouHasi atrectanusi oOydaromuxcs B GopMe 3a4éra MPOBOAMUTCS B MO pe3yJbTaTam
TEKyIIEro KOHTPOJIA YCHEBAaeMOCTH B TedeHue cemecTtpa. OIEHKa CTENeHH JOCTHXKEHUS
O0y4alomUMHUCS  IJIAHUPYEMBbIX  Pe3yJibTaTOB  OOydYeHHs 1O JAUCHUIUIMHE  IPOBOJHUTCS
npernoiaBaTeNieM, BEAYIIHUM 3aHATHs MO TUCLHMIUIMHE METOJOM SKCHEepTHOM omneHkH. [To mToram
MPOMEKYTOYHOM aTTeCTAIMH MO JUCIUIUIMHE BBICTABIISETCS OLEHKA «3a4TEHO» MITH «HE3auTEHO.

K mpoMexyTOoyHOH aTTecTaluu AOMYCKAIOTCSl TOJBKO CTYJCHTBI, BBITIOJIHUBIINE BCE BUBI
y4eOHOW paboThl, MPEAyCMOTpPEHHBIC pabodeil mporpammoil mo aucuuiuinHe «OpraHuyeckas
XUMHUSA» (KOHTPOJIbHBIE pabOTHI, TOMAIIHUE KOHTPOJIbHbBIE pabOoThI, 3alI1Ta JJA0OPaTOPHBIX padoT).

®opmMa UTOrOBOH aTTECTALUM: IK3aMEH

Htorosas artecranus oOydaromuxcs B ¢opMe 3K3aMeHa MPOBOAUTCS MO 3K3aMEHAI[MOHHBIM
Ouneram 1MOO uUTOroBOro TtectupoBaHus. OIEHKa CTENEHHW JOCTIDKCHHUS OOYyYaroIUMHUCS
IUTAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS MO JAMCHUIUIMHE MPOBOAUTCS IMPENOaBaTEeNeM, BEIyIIHM
3aHSTHS IO AUCIUILTHHE METOIO0M IKCIIEPTHOM OlleHKHU. [1o uToram mpoMeXKyTO4YHOM aTTeCTAIHH 1O
JTUCHHIUIMHE BBICTABIISIETCS OLEHKA «OTIMYHO», «XOPOIIO», «YyJOBICTBOPUTEIHLHO» WIH
«HEYIOBIETBOPUTEIHHOY.

K uToromoii arrecranuu JOMyCKAIOTCS TOJBKO CTYAEHTHI, BHITIOJHHUBIIHNE BCE BUIBI Y4eOHOI
paboThl, TPEeIyCMOTPEHHBIE pabodeil MporpaMMol Mo AucHUIINHE «OpraHuveckas XUMUSD)
(KOHTpOJIbHBIE PabOTHI, 3aIIUTa JIAOOPATOPHBIX PadoT).

7.2 IlIkaja 1 KpUTEepUHU OLCHUBAHUS Pe3yJIbTATOB 00y4eHH

HIxana
Onucanune
OLICHUBAHHUSA

BeimonHensl Bce BuAbl y4eOHOW pabOTHI, MPEAyCMOTPEHHBIE y4eOHBIM
wiaHoM. CTYJeHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHHM, YMEHHI, HABBIKOB
NPUBEICHHBIM B Ta0muIax IoOKa3aTeNei, omepupyer mnpuoOpeTeHHBIMU
3ayTeHo | 3HAHHUSIMM, YMEHHSIMH, HABBIKAMH, IPUMEHSET UX B CHUTYalMsIX IMOBBIIICHHOM
crnoxkHocTu. [Ipu 3TOM MOryT OBITH JOMYIIEHBI HE3HAUUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU aHATUTUYECKUX ONEpaIUIX, IEpeHoce 3HAHUI
Y YMEHUI Ha HOBbIE, HECTAHIapPTHBIE CUTYAIUH.

H He BbInosHeH oauH win 0osiee BUOB y4eOHOM padoThI, IPeyCMOTPEHHBIX
e

yueOHbIM 11aHoM. CTYJIeHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
3a4TE€HO

yMeHHﬁ, HaBbBIKOB TNPUBCACHHLBIM B TaGJII/II_[aX HOKaBaTCHCﬁ, AOITYCKAarOTCA
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3HAYUTENIbHbBIC OMMOKH, POSIBIAETCS OTCYTCTBUE 3HAHWN, YMEHHI, HABBIKOB
10 psAy NOKAa3arelied, CTYACHT UCIIBITHIBACT 3HAUYUTENBHBIEC 3aTPYIHEHUS IIPU
ONEPUPOBAHUU 3HAHUSMHU U YMEHUSMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.

HIxana
OLlCHUBAHUA

Onucanune

OTIINYHO

CTyaeHT IeMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUM, YMEHMIA,
HAaBBIKOB TPHUBEICHHBIM B  TaONHMIIAX TOKa3aTelled, Omepupyer
MPUOOPETEHHBIMH 3HAHHUSIMH, YMEHUSMH, HAaBBIKAMH, MPUMEHSIET UX B
CUTYaIUSX MOBBIIICHHOW CIOXHOCTU. [IpU 3TOM MOTYT OBITH AOMYIIEHBI
HE3HAYUTEJIbHBIE HETOYHOCTH IIPHU MIEPEHOCE 3HAHWI U YMEHUI Ha HOBBIE,
HECTaHJAPTHBIE CUTYaALIUH.

Xoporo

CTyZneHT NEeMOHCTpUPYET YacTUYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPUBEJCHHBIM B TaONMIaX IMOKa3aTelnei, onepupyer
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, OJTHAKO HE MOXKET UX
NPUMEHSTH B CUTyallUsAX MOBBIIIEHHON cII0XKHOCTH. [1pu 3TOM MOTYT OBITH
JONYILICHBl HE3HAYMTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPYJHEHHUS INPHU
AHAIIMTUYECKUX OINEpalMsX, IEPEHOCE 3HAHWM M yMEHUH Ha HOBBHIE,
HECTaHJIapTHBIE CUTYaLUH.

VYnoBiers
OpUTETBLHO

CryneHT HE B TOJTHOM OOBEME JEMOHCTPUPYET COOTBETCTBHE
3HAHWH, YMEHUH, HABHIKOB MPHBEJACHHBIM B Ta0NHIAX IOKa3aTeseH,
OTepUpPyeT MPHOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH, HABBIKAMH, OIJHAKO
WCIBITHIBAET 3HAYUTEIbHBIC 3aTPYAHEHUS IIPH UX NPUMEHECHUHU B HOBBIX
CUTyalHsIX, HE MOXKET HMX HIPUMEHITh B CUTyaUUsX MOBBIIIEHHON
CIIOHOCTH.

Heynosne
TBOPUTCJIIBHO

CTyneHT [eMOHCTpUPYET HEINOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HABBIKOB NIPUBEACHHBIM B TaONMIIAX MTOKa3aTeNeH, T0MyCKatoTCs
3HAYUTENbHbIC OIIMOKM, MpPOSBISETCS OTCYTCTBHE 3HAHUH, YMEHUH,
HAaBBIKOB II0 DAy IIOKa3arejied, CTYAEHT HCIBITHIBACT 3HAYUTEIIbHbBIC
3aTpyAHEHUS [IPY ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSAMH IIPU UX IIEPEHOCE
Ha HOBBIC CUTYALIUH.




18

7.3  OuneHouyHble cpeacTBa
HaumenoBanue [IpencraBnenue
Ne OIICHOYHOTO Kpartkas xapakTepucTHKa OIleHOYHOTO OLEHOUYHOTO CPEACTBA
OC Cpe/cTBa CpeaCTBa B ®OC
CpenctBo DIE; CaMOCTOSITENIHOMN
JlomarHss Kommext nomanrHux
NpOpadOTKM M  YCBOCHHSA IOJYYEHHBIX
1 |xoHTpOdBHAA paboTa . KOHTPOJILHBIX padoT 1o
3HAHUH ISl peleHusl 3a7a4 ONpPeAeICHHOTO
(JIK/P) BapuaHTaMm
TUTIA 110 TEME WU pa3aeiy
CpencTBo MpOBEPKHM YMEHHMH MPUMEHSTbH
KonTponbHas padota P POBEp Y P KoMrmuiekT KOHTpOABHBIX
2 [OJTyYeHHbIC 3HAHUS ISl pEIleHUs 3a/1ad
(K/P) paboT 1o BapuaHTam
OIpEeJICIEHHOT0 TUIA IO TEME WK pa3Jeny
CpencTBo KOHTpPOJIE YCBOGHHS Y4eOHOTO
(TeopeTHUECKOro u MPAKTUYECKOTO)
MaTepHualla, U3y4eHHOI0 B X0/1€ TMOATOTOBKHI Bomnpocs! o
3amura 1 TPOBEICHUS JIAOOPAaTOPHBIX PabOT 1o TeMam/pazaenam
3 |maGopaTOpHBIX padOT [COOTBETCTBYIOMIMM  TemMaMm  (paszenam) JTUCIUTIITUHBI,
(371) mcuuIuIiHbL. OpraHu3oBaHO Kak yueOHOoe U3Y4YEHHBIM B XO€
3aHSTHE B BUJIE cobecenoBaHusl | J1a0OPaTOPHBIX pabOT
[e/1arorMuecKoro paboTHHKA C
00y4aroIuMuCs
CpeacTBo MPOMEKYTOUHOM OIEHKH CTENEHH
. TOCTIKEHUS 00YYaIOIIMMUCS TTIAHUPYEMBIX
3auétHas pabora Y Py KomMmiurext OuieroB mist
pe3yabTaToB OOy4YeHMS IO TUCIMIUIMHE Ha o
4 (mpomexyTouHast . AN MIACbMEHHOM 3a4E€THOU
OCHOBE NHMCHbMEHHOW 3au€THOM pPabOTHl ¢
atrectarus) (3P) N paboTsI
y4€TOM pe3yJbTaTOB TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH B TEUEHUE CEMECTpa
CpeacTBO  MTOTOBOM — OLIEHKM  CTENEHH
DK3aMEHAIMOHHAS |[TOCTH)KEHHUSI 00yUYaIOMUMUCS TUIAHUPYEMBIX Kommnekr
5 pabota (UTOrOBast |pe3yJibTaTOB OOyuYEHHs MO AUCIUIUIMHE Ha HK3aMEHAIlMOHHBIX
arrecrauus) (OP) |ocHOBe INHCHMEHHOM  SK3aMCHAIIMOHHOM OMJICTOB
paloThI

7.3.1. Texyuuii KOHTPOJIb

BapuanTtsl JOMaITHUX KOHTPOIBLHBIX DaGOT

Jlomaninee 3aaanue 1. Beeaenue. [IpeaeanHbie VIJaeBOI0POIbI

!Bce opeanuueckue coeouHenus QONHCHbL Oblmb HA36AHbL!

1. OnumuTe cXeMaTHYeCKHd U C TMTOMOIIBIO 3JIEKTPOHHON (OPMYIIBI AIEKTPOHHOE CTPOCHHE

aToMoB cneaytomux anemeHToB: O, Cl, H, Ne. YkaxuTte unuciio BaIeHTHBIX JIEKTPOHOB STUX aTOMOB.
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2. YKaXuTe TUI THOpUAM3ALMY BCEX aTOMOB MOJIEKYJIbI IporieHa. Hapucyiite ero cTpykrypy
C TeOMETpHUEH PaCIIOIIOKECHHS OpOUTAIICH.

3. OO06o3HaubTe SICKTPOHHBIE APGEKTH 3aMECTUTENCH B CICAYIONINX COCTUHEHHSIX:
MPONMOHUTPUII, 3TaHAJIb, 2-TIPOITMHOBAS KUCIIOTA, H3onponuiamuH, gropoenson, HC(O)-CH=CHoa.

4. Yxaxure (c 000CHOBaHMEM), B KaKyl0 CTOPOHY OyIyT CMEIIeHBbl KHUCIOTHO-OCHOBHBIE
PaBHOBECHS IS CIIEAYIOIINX PEaKLU:

a) CH3SH + CH3;ONa = CH3SNa + CH;0H

0) NH.CH>COONa + H,O = "NH3;CH,COONa + HO

5. CkonbKO KOH(UTypallMOHHBIX M30MEpPOB MMeEET TekcaH-2,3-muon. Hapucyiite (B Bume
npoekiuii duiepa) Bce BOZMOKHBIE U30MEPHI U HA30BUTE UX MO (R,S)-HOMEHKIaType. YKaxKuTe,
KaKHe Iapbl CTEPEOM3OMEPOB SIBISAIOTCS APHAHTHOMEPAMHU, KaKHE - JUACTEPEOMEPAMHU, a KaKUE —
Me3odpopmamu?

6. Ilomyuure 2,2-nuMeTHIOyTaH BOCCTAHOBJICHHEM COOTBETCTBYIOLIETO KapOOHMIBLHOTO
coenuHeHus. Hamumure ypaBHeHHE peakiuy (POTOXUMUYECKOTO XJIOPUPOBAHUS 3TOrO alKaHA.
Onummure MeXaHU3M 3TOHN peakLuu.

7. HanummTe ypaBHEHHs CIEAYIOIIUX peakuuii: a) 2-6eH3ui-1,3-0yTaqueH u 3TUIeH MpHU
HarpeBaHuM; 0) MPOAYKT pPEaKUUU «a» U BOAOPOJ Ha HHKene. M300pa3uTe paBHOBECHE ABYX
KPECIOBUIHBIX KOH(POPMALIUI TPOAYKTA PEAKLIUH «O» M MPEICKAKUTE, KaKasi U3 3TUX KOH(OpMaIHii
Oyzaer crabuibHee.

Jdomamnee 3axanne 2. AjJKeHbl. AJIKHHbI. ApPeHbI

!Bce opeanuueckue coeOuHenust QONHCHbL Oblmb HA36AHbL!

1. Hamummure ypaBHEeHHs ClEOyIOUMX peaknuil. B ciiyuae oOpazoBaHHs HECKOIBKHX
MPOAYKTOB PEAKIIMU YKAKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) KakMe aJIKeHbI MoJIydarcs npu: 1) B3auMOJEHCTBUM LMHKOBOM IbLIM ¢ 4-u30mnponui-1,2-
JTUXJIOPLIUKIIOT€KCAaHOM; 2) AerujpaTtanuu 1,2-qumMerun-1-1ukinonesTanona; 3) 1eMCTBUU HATPUs B
KHUJIKOM aMMuake Ha 1-peHmn-2-meHTuH (yKaXuTe KOH(PHUTypalMio MpOAyKTa peakuun); 4)
B3aMMO/ICHCTBUU 3-OpOM-2-METHIITICHTaHa C TPET-OyTUIaTOM Kallusl B TPET-OyTHIIOBOM CIUPTE MPH
HarpeBaHuu. B mocreaneM cirydae 000CHYHTE pernoHanpaBIeHHOCTh PEAKIINH;

0) momyuuTe 1o peakuuu Burrura 1-pennn-2-0yTeH; HamUIIUTE ero PEaKIHio C HaJyKCyCHOM
KHUCJIOTOH U MOCJEAYIOINN THAPOIN3 NOJyUYEHHOTO MPOIyKTa;

B) B3aUMO/ICHCTBUE M30IPEHa C 1-KpaTHBIM H30BITKOM OPOMOBOIOPO/IA;

I) TOPEVIOKUTE CXEMy IMpeBpamleHus: mponwieH — 2,3-auMeTun-2-0yreH. Omnummre
Mexanm3M (Adg) mepBoil U3 TpeOYIOMUXCS peakuil U 000CHYWTEe, KaKOW W3 TMPOJIYyKTOB STOM
peaKIMu SBISETCS OCHOBHBIM, a KAaKOM — IOOOYHBIM.

2. Hamumure ypaBHEHHs CIEIyIOIUX peakiuil. B ciiyuae oOpazoBaHHs HECKOIBKHX
MPOAYKTOB PEAKIIMU YKAKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) momyuyute 3-meTui-1-0ytun u3: 1) 1-0pom-3-metunlyrana; 2) 3-MeTHIIOy TaHATIS;

0) U3 aleTUIIeHa U JPyrux HE0OXOAMMBIX peareHTOB MOJIY4YHTe 2,5-AUMETHII-3-TeKCHH;

B) peakius 3-TeKCHHA C TPEXKPATHBIM U30BITKOM IMO0PaHa, a 3aTeM C IIEPEKUCHIO BOIOPO/IA;
00BsSICHUTE, B YEM OCOOCHHOCTB 3TOM PEaKIINU;

I') OCYLIECTBUTE NIPEBPAILEHUE POIAHOI —> IIPOIMIIEH.

3. HanmmmTe ypaBHEHHs CleylolmMX peakuuid. B cimyuyae oOpa3oBaHHMs HECKOJIBKHUX
MPOAYKTOB PEAKIIMU YKaKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) peakius 1-aneTmin-3-3THII0eH30I1a C aMallbraMoi IMHKA B COJITHOM KUCIIOTE;
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0) peakuus Mm-OpOMMETOKCHOEH3071a M AaIeTUIXJOpHIa B MPHUCYTCTBHM TPHUXJIOPUIA
ATIOMUHUS;
B) B3aMMOJICICTBUE TOJIyO0JIa ¢ IporeHOM B npucyTcTBUU HSOy;
r) peakuus |-HUTpoHadTANMHA C OPOMOM;
1) IONy4YHTe 2-XJI0p-4-HUTPOOEH30IHYIO KUCIOTY U3 OeH301a.
Jdomamnee 3axanue 3. 'anorennpousBoanbie. CiupThl

!Bce opeanuueckue coeouHenust QONHCHbL Oblmb HA36aAHbL!

1. Hamummre ypaBHEeHHs ClEOyIOUMX peaknuil. B ciiyuae oOpazoBaHHs HECKOIBKHX
MPOAYKTOB PEAKIIMU YKaKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) 1) poroxumuueckoe Toiyosa; 2) mosydyeHue M-0poMOeH301CyNb(HOKUCIOTH U3 OeH3011a;
3) wu3 mpomaHams  THOJy4ydTe  l-mpommH  4epe3  0Opa3oBaHHME ~ COOTBETCTBYIOIIETO
JUTajJoreHnpou3BoaHoro; 4) peakuus riuuepuHa (1,2,3-nmpomnantpuona) ¢ THOHWIXIOPUAOM; 5)
noJryyeHue 2-6poMIiponaHa o peakuuu XyHCAUKKepa.

0) pacroyioKuTe COeANHEHHS B TOPSAKE YBEIIMUCHHUS PEAaKIIMOHHON CIOCOOHOCTH B PEAKIIMAX
Sn2: 2-xnop-2-metunoOyTaH, l-xmopnenrtaH, 2-ilon-2-metwiOytad. OtBer oOocHyiite. Hamummmre
peaxkuuu 1-xmoprnenTtana c: 1) cepoBogopooM (1 3kB.); 2) BOAHBIM pacTBOPOM IMAPOKCUAA HATPHUS;
3) noauIOM Kanusl B aleTOHE; 4) 3TUIATOM HaTpHs B ATAHOJIE IIPU HAarpEBaHUU; 5) METAJUINUECKUM
HaTpHUEM.

B) HANUIINTE TMPOIYKTHl CJIEIYIOUMX pEeaKUuil; yKaxuTe, OOOCHYHTe W HANUIINTE
MEXaHU3MBbl 00pa30BaHUS OCHOBHBIX M TOOOYHBIX MPOAYKTOB; OOpaTuTe BHHUMAaHHE Ha UX
koHpuryparmu. U3 (S)-2-6pomOyTrana nmomyuute: 1) (R)-Brop-OyTmmnanerar; 2) Brop-Oytunrtuo; 3)
2-0yTeH.

2. Hamumure ypaBHEHHs CJHEIyIOIUX peakiuil. B ciiyuae oOpazoBaHHs HECKOIBKHX
MPOAYKTOB PEAKIIMU YKAKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) 1) obpaboTka 1,4-1u6poM-2-MeTHIOyTaHa BOJAHBIM PACTBOPOM IENOUM; 2) TUApATALIUs 2-
METHJI-2-TIEHTeHa; 3) BOCCTAHOBIIEHHE 2-OyTaHais MUAHOOPTUAPUAOM HATpHs; 4) moiyueHue 2-
MeTHJI-2-0yTaHoJIa U3 COOTBETCTBYIOIIETO CIIOKHOT0 3(HUpa ¢ UCIIOIB30BAaHUEM peakTuBa [ puHbspa;
5) nonydenue ¢enona u3 6ensona; 6) a-uapTon u3 1-napTanuHCyIbPOKUCIOTHI; 7) modydeHue 1,2-
OyTtanauona u3 1-0yTeHa 3a oHy CTaJUIO.

0) CpaBHHTE KHCIOTHBIE CBOWCTBA CJCAYIONIMX COCIUHEHUWH: IMKJIOreKcaHon, 1,2-
IUKJIOTeKCAaHINON,  n-Kpe3os,  n-HUTpodeHon. Hamummmre  ypaBHeHuss — peakuuit  1,2-
[UKIIOTeKCaHuoNa ¢: 1) MeTanIndecKuM HaTpueM; 2) XJIOPAHTUAPUIOM OyTaHOBOM KHCIIOTHI B
IIPUCYTCTBUU TPUITUIIAMUHA; 3) STUIXJIOPUAOMOM (2 3KB.) B IPUCYTCTBUM TMIPOKCHIA HATPHUS; )
METaHOJIOM B MPUCYTCTBUU CEPHOM KUCIOTHL; 6) TpuOpomugoM docdopa.

B) Hanumure ypaBHEHUS peakiuil 0-Kpe30i1a co CIeIyIUMHI COEAUHEHUAMU: 1) TuApOKCUA
HaTpHUsl; 2) METUIMOAU B IPUCYTCTBUM TMAPOKCUIA HATPHUSL, 3aTEM - allETHIIXJIOPU]L B IPUCYTCTBUU
FeBr3; 3) 6pom; 4) xsiopodopM B IPUCYTCTBUH THIPOKCHIA HATPHSL.

r) 1) nepitogatHoe pacuiemienue 2,3,4-0KTaHTpHoJIa; 2) B3auMoieicTBre 2,4-TIeHTaHIMOHA
C STHJICHTJIMKOJNEM (2 9KB.) B KuCIO# cpene; 3) peakuus 1,3-Oyrannuona ¢ okcugoM xpoma(VI) B
MUPUINHE.

Jdomamnee 3axanne 4. KapoonnabHble coennnenns. Kap0oHoBbIe KHCIO0THI

!Bce opeanuueckue coeouHenus QONHCHbL Oblmb HA36aHbL!

1. Hamummure ypaBHeHHs CleOyIOUMX peakiuil. B ciyuae oOpa3oBaHHs HECKOIBKHX
MPOAYKTOB PEAKIIMU YKAKUTE, KAKUe U3 HUX OCHOBHBIE, a Kakhe MoOOYHbIE:
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a) 1) rugpatanus neHT-2-eH-4-uHa B MPUCYTCTBUM CyNb(daTa PTyTH, HANUIIUTE YpaBHEHUE
KETO-€HOJIbHOM TayTOMEPHH MPOYKTA; 2) MOIXYYHUTE 3-MIEHTAaHOH Ha OCHOBE allETOYKCYCHOT0 3(upa;
3) O30HOIM30M COOTBETCTBYIOIIEro AueHa mnomyuute cmech (1:1:1) mpomanans, sTaHans u
IJIMOKCANs; 4) U3 COOTBETCTBYIOIIEIO CIHUPTA MOIYUYUTE O-TONYWIOBBIM albIETU[; 5) MOIY4YHUTE
KPOTOHOBBIN aJbJAETU U3 alleTalbAerua; 6) OCyIIeCTBUTE IIPEBPALIEHUE KYMOJI — all€TOH.

6) Pacmonoxure B psAg MO YBEIMYCHHIO PEAKIIMOHHOM CIIOCOOHOCTH B PEAKIHAX
HYKJICO(pUIHHOTO MPUCOEAMHEHUS: MIPOIIaHallb, dTaHalb, alleTOH, alleTOpeHOH (OTBET OOOCHYHTE).
Hanumure ypaBHeHMs peakuuii anerodenona: 1) c¢  w-OyrunmamuaoMm; 2) iogodopmHoe
pacuierienue; 3) ¢ TuodeHonoMm; 4) ¢ OEH3aJIbAETHIOM B MPUCYTCTBUU IWIENOUYH; S5) peakius
«cepebpsiHoro 3epKanay. Hanuwume mexanusmol peakyuti 2), 3), 4).

B) Hammmwure ypaBHeHus peakuuii 4-mertun-2-rekceHans: 1) Junbeca-Anpaepa ¢ 2,3-
aumetui-1,3-0ytanuenom; 2) Muxasns ¢ aneroykCycHsIM 3¢upom; 3) ¢ aTaHosioM (130.) B KUCIIOH
cpeze.

2. Hamumure ypaBHEHHs CJIEIyIOIUX peakiuil. B ciiyuae oOpazoBaHHs HECKOIBKHX
MPOAYKTOB PEAKIIMU YKaKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) 1) okucienue 2-mMeTWI-3-T€KCEHA NUXPOMATOM KajlMs IPU HarpeBaHWM; 2) MOJHBIN
THJIPOJIN3 IPOTTMOHUTPUIIA B IPUCYTCTBUH LIENOYUH; TPOAYKT THIPOIJIN3A STEPUPUITUPYHTE ITAHOIOM
B KHUCIOW cpene (nHanuwume mexanusm); 3) peakuus AMOKcHAa yriepona ¢ (4-mertwmi-1-

MEHTWI)MarHUMOPOMUIOM | TIOCJEIYIOIIee MOAKUCICHNE; 4) ToyuyeHue OCH30MHONW KHUCIOTHI U3
TONyoONa; S5) MOJy4YeHUE KPOTOHOBOM KHUCIOTBHI M3 MACISHOW KHUCIOTHI, 6) M3 JUATHIMAalOHATa
nonxyyute 1,6-rekcaHIMoBYyIO KUCIIOTY.

0) Pacnomoxxute B psAl MO YBEIWYCHHIO CKOPOCTH PEAKIIMH C 3TAHOJIOM: OyTHIaleTar,
VKCYCHYIO  KHUCIIOTY, OpPONUOHMIXJIOpUJ  (OTBET  oOocHyiiTe). Hamummre — peaxiuu
nponuoHwIxyiopuaa: 1) ¢ aumsonpormnamMuHoM (u30.) (Hanuwume mexawusm); TOTYyUICHHBIH

IPOAYKT THAPOIM3YHTE; 2) MIETOYHON THIPONN3; MPOIYKT 00paboTaiite OpOMOM B MPUCYTCTBHH
KaTaAJIMTHYECKUX KOJWYECTB KpacHOro Qocdopa (Hanuwume mexanusm); 3) ¢ HaTPUEBOH COJBIO

areToykcycHoro 3¢gupa; 4) ¢ n-OyTaHOJIOM B MPUCYTCTBUM THPUIUHA; 5) C aleTaTOM HATPHS;
MOJIyYeHHBI mpoaykT oOpabotaiite mguu3onpommwiamunom nutus (LDA), a 3atem —
alETHIIXJIOPUIOM.

B) 1) peaxiiust HUTpHIIa KDOTOHOBOM KUCIOTHI C OPOMOBOIOPOJIOM, 3aTE€M — IOJHBIM THAPOIIN3
IIOJIyYEHHOTO IIPOAYKTa; 2) IIyTapOBBbIM aHTUAPUJI C ITAHTHOJIOM (2 9KB.) B KHUCIOH cpene; 3)
peaknus OyTHIIM30I[MaHATa C IPOMTAHOJIOM.

Jdomaminee 3aianne S. A3oTcoep:Kanye COeANHEHUs

!Bce opeanuueckue coeouHenus QONHCHbL Oblmb HA36AHbL!

Hanwumure ypaBHeHUs CleQyIONNX peakuuid. B ciaydae 00pa3oBaHust HECKOJIBKUX MPOTYKTOB
peaKIMy yKaKUTE, KaKhe U3 HUX OCHOBHBIE, a Kakue MoOOYHbIE:

a) U3 BTOpP-OyTHUIIAMMHA MOJTyYuTe 2-HUTPOOYTaH M HAIMIIUTE €ro peakiuu: 1) ¢ HIUHKOM B
Bozie B npucyrctBun NH4Cl; 2) ¢ xsmopom B pucyTcTBuM mEnouu; 3) ¢ 4-HuTpoOeH3aIbIeTUI0M B
npucyrctBun NaOH;

0) ocCylIecTBUTE MpEBpALICHUE 3-METUILMKIONEHTAHOH — 3-MEeTHJIHMKIONCHTUIAMUH;
CPaBHUTE N0 OCHOBHOCTH IUKJIOT€KCHJIAMUH U 4-METOKCHAHHWIUH (OTBET OOOCHYWTE); HAIMIIHUTE
peakuuu 4-metokcuanuianHa: 1) ¢ xnopunom 4-metmndenmnauazonus npu pH 5,0; 2) ¢ HuUTpUTOM
Hatpusi u HCl (nanuwume mexanuszm); peakuus IMOJy4€HHOTO MPOAYKTa C BOJHBIM PAacCTBOPOM
xnopuaa meau(l) mpu HarpeBanuu; 2) ¢ aleTagbAerua0M; 3) BOCCTAHOBUTEIBHOE aMUHUPOBAHHUE
alleTOHA;
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B) MOJyYMTE ITUJIAMHUH M3 alleTaMuJa, a TaKXKe CHHTE30M [ aOpuaisi U HAMUIIUTE PEaKIuu
STHIIaMUHA: 1) ¢ alleTOHOM B KHUCIIOH cpene; 2) ¢ 3TUIOpOMHIOM; 3) alluIUpOBAHUE aHTHUIPUIOM
MAacCJITHOM KHCIIOTHI;

') TOJIYYUTE U30JICUIIMH U3 3-METUIINIEHTAaHOBOM KUCIIOTHI, a Takke cuHTe3oM LlTpekkepa u
HaNMIIUTEe YPaBHEHUS pEakUuil u30JeiinHa ¢ OEH3UIOBBIM CIIMPTOM B KUCIIOH cpene, 3aTeM — C
MPONUJIXJIOPUIOM B MPUCYTCTBUU TPUAITHIIAMHUHA, 3aT€M — IIEJIOYHOW THUIPOJIU3 MOJYYEHHOIO
MPOAYKTA;

1) IPEUIOKUTE CIIOCOO MOTyUeHUs TPUTISNTHIA N30JIeH NI CHITATAHUITBATIMHA, UCTIONB3Y S
MOAXOISTIINE METOABI 3aIIUTHl aMHHO- ¥ KApOOKCHIILHOM TPYIIIT aMUHOKHUCIIOT.

Jdomamnee 3axanue 6. Yriesoanl. I'ereponnkjinyeckue coelMHEeHUS

!Bce opeanuueckue coedunenus 00NHCHbl Obimb HA36AHbL!
1. N3o6pazute KOJIbYaTO-1ICIIHbIC paBHOBECHS (2R,3S,4R)-2,3,4,5-

TETParupoKCUIIEHTaHAIS.

2. OcymectBuTe mnpeBpamienue: D-rmoko3za — D-apabuno3za. Hamummmure ypaBHEHUs
peakumii D-rmioko3sl: a) ¢ pa30aBICHHON a30THOW KHUCIOTOW NMpH HarpeBaHuu; 0) ¢ M3OBITKOM
alleTOHA B KUCIION cpefie; B) ¢ 1-IpOomaHoioM B KUCIION Cpesie; T) C M30BITKOM YKCYCHOT'O aHTHAPHIA
B KHCJIOH Cpejie; ) peakius «CepeOpsHOro 3epKaiay; €) ¢ 4-MeTHJIaHUITUHOM.

3. HanmmmTe ypaBHEHHs CleylolmMX peakuuid. B cimyuyae oOpa3oBaHMS HECKOJIBKHUX
MIPOAYKTOB PEAKIIMHU YKAKUTE, KAKUE U3 HUX OCHOBHBIE, a KaKie MOOOYHbIE: a) U3 SHTAPHON KUCIOTHI
NoJyyuTe THO(EH M HAMUIIUTE €ro peaklHio C XJIOPAHTUAPHIOM OEH30MHOM KHCIOTHI B
npucyrctBun SnCly; 6) HUTpOBaHHME MUPPOJA; B) HUTPOBAHME 3-METHINHMPUAMHA; T) peakuus
MUPHUIMHA C aMHJIOM HATpHSL.

BapuaHTbl KOHTPOJIBHBIX paboT
Kontpoabnas patdora 1. Beenenue. IlpeaenbHbie yrieBoaopoabl

!Bce opeanuueckue coeounenust QONHCHbL Oblmb HA36aHbL!

1. OO6o3HaubTe 3NEKTPOHHBIE 3((EKThl 3aMecCTUTENEH B CIEAYIOUIUX COEAUHEHHSX:
STUIUTUTHH, BUHWIOSH30J, aUIMiIbHBIA KaTuoH, HuTpoOyraH, CHo=CH-N(CH3),, 3-xmop-2-
MPOTCHANb.

2. VYkaxute (¢ 000CHOBaHHEM), B KaKyl0 CTOPOHY OyJeT CMEIIEHO KHCIOTHO-OCHOBHOE
paBHOBECHE JUIsl CIEAYIOLIEN pEeaKLIun:

CH3C(O)NH: + NaNH:» = CH3C(O)NHNa + NHs.

3. Hamummmure ypaBHEHUS! COOTBETCTBYIOIIMX peakuuil. B ciryuae 0Opa3oBaHusl HECKOJIBKUX
MPOAYKTOB PEAKIIMU YKAKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) MOJyyuTe 2-METHIOYTaH U3 ANKHUHA;

06) ¢doroxumuueckoe cynbpoxaopupoBaHue 2-MeTwiIOyTaHa, OOOCHYWHTE CTPYKTYpYy
OCHOBHOT'O TMPOAYKTa PpEaKIUH, HCXOAS W3 CTAOMIBHOCTH COOTBETCTBYIOIIMX YTJIEPOAHBIX
panuKaios;

0) 2-u3onponui-1,3-0yTaanueH u STUJIEH IPH HATPEBAHUU;

B) IPOJYKT peakuuu «0» U BOJOPO]] Ha HUKEIIE;

I') IOJTHOE OKHCJIeHHE 2-MeTuiI0yTaHa (ypaBHSIHTE ypaBHEHHE PEAKILINN).

KoHnTposbHas pabora 2. AjIKeHbl. AJIKHHBI. ApeHbI

!Bce opeanuueckue coeOuHenus QONHCHbL Oblmb HA36aHbL!

HanwumuTe ypaBHeHUs CleayIONMX peakuuid. B ciaydae 00pa3oBaHusi HECKOJIBKUX MPOTYKTOB
peaKIMy yKaKUTe, KaKhe U3 HUX OCHOBHBIE, a Kakue MoOOYHbIE:
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a) peakuus 3-MeTHi-2-0OyTaHOJa C KOHII. CEpPHOW KHUCIOTOW; B3aUMOJICHCTBHE OCHOBHOI'O
IIPOJYKTA C HAAYKCYCHOW KMCIIOTOH C MOCJIEIYIOIHUM IMAPOIN30M IOJIYyUYEHHOIO IPOAYKTa;

0) neruaporajioreHupoBaHue 3-6poM-2-MeTUINEHTaHa B IPUCYTCTBUH TUAPOKCH A HATPUS B
3TUJIOBOM CIIHPTE;

B) JIeicTBHE HAaTpUs B KUJIKOM aMMMaKe Ha 2-METWI-3-TeKCHH (YKaKUTe KOH(HUTYpaIHio
IIPOJYKTA pEaKun);

T') IPEUIOKUTE CXeMY MOIy4eHus 2,3-IMMeTHIIOyTaHa U3 MPOIIeHa.

1) U3 alleTUJICHA U JPYTUX HEOOXOIUMBIX PEareHTOB MOJIyYNTe BUHWIIALETHIICH U HAMUIITUTE
€ro PeaKLMIO C BOJOH B IPUCYTCTBUY alleTaTa PTYTH U CEPHOM KUCIIOTHI;

€) JeliCTBUEe METAITTMUECKOro HAaTPUs Ha CMech 3-XJIop-1-mporeHa u xjmopoeH3ona;

K) peakius M-OpOMMETOKCHOEH30Jla M aleTHIXJIOpHAAa B MPHCYTCTBUU TPUXIIOPHIA
ATIOMHUHMUS;

3) peakuus 1,3-mumernsnOeH30/la € BOJHBIM pPACTBOPOM II€pMaHTaHaTa Kalus Npu
HarpeBaHUU;

1) TIOMY4YUTe 3-HUTPO-5-0pOMOCH30ICYTB(HOOKUCIOTY 13 OeH307a.

KonTposabHas pabora 3. 'anorennpousBoanbie. CHupThI

!Bce opeanuyeckue coeouneHus 00NHCHbl Oblmb HA36aHbl!
1. Hamummure ypaBHEeHHs CleOyIOUMX peakiuil. B ciiyuae oOpa3oBaHHs HECKOIBKHX

MPOAYKTOB PEAKIIMU YKaKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKhe MoOOYHbIE:

a) mosryyeHue 2-OpoMIIpoIiaHa Mo peakiuu XyHCAUKKepa;

(CHz);CO™ + CHyl 20C
6) (CH3)sCOH

YKaXuTe U 000CHYHTE MEXaHU3M 00pa30BaHUS OCHOBHOTO M TOOOYHOTO(-bIX) MPOAYKTA(-0B)
JAHHOW pEaKLUH;

B) BOCCTaHOBJICHHE 3TUJIOBOTO 3(Hpa 2-METUINPOIIAHOBON KUCIOTHI IO CIIMPTA;

r) nonydeHue 3-GpeHus-1-mponaHona U3 COOTBETCTBYIOLIETO OKCHpaHa C MCIOIb30BaHUEM
peaktuBa I puHbspa;

1) CUHTE3 4-TUAPOKCUTOIYO0IA U3 4-METUIIAHUIINHA;

e) peakuus 3-MeTui-2-0yTaHoja ¢ STUIOPOMUIOM B IPUCYTCTBUHU IIETOUH;

) peaKius pe3oplrHa ¢ TPHOPOMHIOM KeJe3a;

3) NOJyYEeHHUE alleTalIs METUIIITUIKETOHA PeaKkIMel C STHIICHTIIUKOJIEM;

n) peakuus 1,3-mpomaHauona ¢ METAUIMYECKMM HaTpueM (2 9KB.), 3aTeM - C
XJIOPAHTUAPUAOM OCH30MHOM KHCIOTHI (2 3KB.).

2. Pacrionoxute COEAMHEHHUS B TMOPSAIKE YMEHBIICHUS PEAKIMOHHON CIOCOOHOCTH B
peaknuax HyKJI1eo(puIbHOro 3aMeIIeHus o MexaHu3My Sn1: Brop-OyTuiniioany, BTOp-OyTHIOpOMHULI,
BTOp-OyTmnxmnopun. OtBer oOocHyiite. W3 BTOp-OyTHiIOpOoMHIA TOJXy4YMTE€ HUTPUI 2-
METHJIOYTaHOBOM KHUCIOTHI.

3. Hamummure ¢GopmMyabsl MPOMEXKYTOYHBIX M KOHEUHBIX BEIIECTB, a TAaKKE PEaKkIHH B

CHEAYIOLIEN CXEME:
SO5H

NaOH NaOH, °  HNO,
A B -

KouTpoJabnuas padora 4. KapoouuanHbie coenuuenysi. KapooHoBbIe KMCJI0THI

!Bce opeanuueckue coeOuHenus QONHCHbL Oblmb HA36aHbL!
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1. Hamummure ypaBHEeHHs CleOyIOUMX peakiuil. B ciiyuae oOpazoBaHHs HECKOIBKHX
MPOAYKTOB PEAKIIMU YKaKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) MOJyYyuTe METHI(EHUIKETOH Ha OCHOBE alleTOYKCYCHOTO 3(Hpa;

0) ompenenuTe CTPYKTYpy QJIKEHa, HpPHU O30HOJIM3E KOTOPOro TOJNYYMIM AaleToH |
aleTanbaeru;

B) aJbJI0JIbHAS KOHACHCAIUS 3-METUIIOyTaHATIS;

I') peaKius MacJISTHOTO aJIbJIETH/IA C BTOP-OyTunaMuHoOM (u30.), a 3aTEM - C BOJOPOAOM;

1) peakuus 4-MeTUI-2-reKceHallsl ¢ HOUTPOMETAaHOM B ITPUCYTCTBUU IIEIOYH;

€) IIeTIOYHON THAPOIIU3 alleTaMi/1a; IPOIYKT THAPOIN3a STePUPHUIIMPYHTE TPOITaHOIOM;

) U3 MAJIOHOBOTO 3(upa NoiayduTe 1,6-reKcaHauoByIO0 KHCIIOTY;

3) peakIus aHTuapUIa KPOTOHOBOM KUCIOTHI ¢ OPOMOBOIOPOAOM (2 IKB.);

1) peaKiysl STHIN30IHaHaTa ¢ H-OyTaHOJIOM.

2. Pacnonoxute B psJ IO YBEIWYEHHIO CKOPOCTH PEAKLIMHU C 3TAHOJIOM: XJIOPAHTHAPHUA
OCH30MHOM KUCIIOTHI, 2-MeTWIOEH30iHAs KUCIIOTa, 4-XxI0pOeH30HasT KUCIOTa (OTBET OOOCHYHTE).
HanumuTe peakuuu xJopaHruapuaa OCH30MHON KUCIOTHL: 1) ¢ aMmmuakoM (u30.); MOIXy4YEeHHBIN
MIPOAYKT JETUPAaTUPYNUTE; 2) ¢ HATPUEBOH COJBIO AllETUIIALIETOHA.

3. Hanummre ¢GopMynbl MPOMEXYTOYHBIX M KOHEUHBIX BEIECTB, a TAKXKE PEaKIMH U HUX
YCJIOBHS B CIEAYIOLIEH CXeMe:

[0] SOCk, CH,
CH-CH,OH A - p Ok
AICI

KonTpoabHas padora S. Asorcoiep:kamue cOeAMHEHHUS
!Bce opeanuyeckue coeounenus 00NHCHbl Oblmb HA36aHbl!
1. Hamummure ypaBHeHHs ClEOyIOUIMX peakiuil. B ciiyuae oOpazoBaHHs HECKOIBKHX

MPOAYKTOB PEAKIIMU YKAKUTE, KaKUe U3 HUX OCHOBHBIE, a KakKe MoOOYHbIE:

a) U3 BTOp-OyTHUIIaMUHA MOIy4YUTE 2-HUTPOOYTaH;

0) peakius 3TUIAMHHA C IUHKOM B Bojie B pucyTcTBun NH4Cl;

B) peakius 2-HUTPONpPONaHa ¢ 4-HUTpoOeH3anbIeruaoM B npucytcrsun NaOH;

T') HOJYYHUTE ATUIIAMUH CHHTEe30M ["abpuas;

1) alUJIMPOBAaHUE aHWJIMHA AaHTUAPUIOM MACIISTHON KUCIIOTHI;

€) peakius N30JIeUIIMHA ¢ OCH3UIIOBBIM CITUPTOM B KUCIIOH Cpefie;

) TOJTyueHHEe JUIenTHAa GeHUIAIaHWIBAIMHA C UCIIOIB30BaHUEM TOJXOIAIINX METOI0B
3alIUTHl AMUHO- M KAPOOKCHIIHOM TPYTIIT aMHUHOKHUCIIOT.

2. CpaBHHTE TIO OCHOBHOCTH LMKIOT€KCUJIAMUH U 4-METOKCHAHWINH (OTBET OOOCHYHTE);
HaNMIIUTE Peakuuio 4-MeToKCHaHWIMHa ¢ HUTpuToM Hatpus u HCl m peakuuio moxy4eHHOro
npoaykra 4-merunanwinaoM npu pH 5,0.

3. Hamummure ¢GopmMyabsl MPOMEXKYTOUYHBIX M KOHEUHBIX BEIIECTB, a TAaKKE PEaKkIHH B

CHEAYIOLIEN CXEME:
CH;CHBrCOBr NH;
NH.CH,COOH —* A —*b

KonTposabHas pabora 6. Yriesoasl. I'erepounkinyeckue coelMHeHUs
!Bce opeanuyeckue coeounenus 00NHCHbl Oblmb HA36aHbl!
1. N300pa3ure KoibuaTO-LIETIHBIE paBHOBeCcHs L-MaHHO3BI M HamMIIUTEe €€ YpaBHEHUS

peaKkuuii:
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a) ¢ areroHoM B nipucytcrBun HCl;

0) ¢ 1-mpomaHoIOM B KUCIION cpene;

B) C U30BITKOM MPOITMOHOBOIO aHTUAPHUIA B KUCIION Cpefe;

I) ¢ pa30aBJIeHHON a30THOM KHUCIOTOH.

2. Hanumure ypaBHEHHUs CIEIYIOIINX PEAKIIMI:

a) U3 TUATUIOBOrO 3(upa 2-METOKCUTITYTapOBOW KHCIOTHI OTYYUTE 3-METOKCUITUPUINH U
HAIHIIUTE PEAKIHIO0 ero OpOMUpPOBAHMS;

0) annupoBaHue (pypaHa aHTUIPUAOM MACISTHON KHCIIOTHI,

B) HUTPOBAHUE MUPPOJIA U KUCIOTHBIN TMAPOJIN3 MOJTyYEHHOT O IIPOAYKTA;

r) (OpMYJIBI MPOMEXYTOUYHBIX M KOHEUHBIX BEIIECTB, a TAK)KE PEAKIIUH B CIEIYIOIICH cXeMe:

0
Me%
Cl NaHSO,
2-3THiITHODEH -A —B

AICI,

Bompocsl k 3arure 1a0opaTopHbIX padoT

Memo0owst ouucmru meépovix u HCUOKUX BeUyecma:

1. Ileperonka

1.1 Bunpel neperoHku (mpocrtas, BaKyyMHas, C BOASHbIM IIapoM, a3€0TpOIHas,
peKTU(UKALINS) U UX TPUHIIMIIBL.

1.2. Tunsl npuMecel, yAaasieMbIX ¢ IIOMOIIbIO EPETOHKH, TIOHATHE MPEAroHa U KyOOBOTro
ocTaTKa.

1.3. Bubpl X0NOIMIBHUKOB ISl IEPETOHKH, UX BBIOOD.

1.4. Cbopka mpubopa Ui MEPErOHKHU; MCIOIB30BAHKUE Je(IIErMaTOPOB, XJIOPKAIBIIMEBBIX
TPYOOK, «KHUIIETOK.

1.5. AzeoTponHble CMECH U UX Pa3ACIIEHUE C TOMOILbIO IEPETOHKH.

1.6. Ocobennoctu c6opku mprbopa JUIst BAKYYMHOW MEPErOHKH.

2. Ilepexpucrainu3aius

2.1.  IlpuHuoun  MmeToja,  IOCIENOBATEIBHOCTH  ONEpalMid A IPOBEICHUS
MEepPEKPUCTAIN3ALNH.

2.2. Bo16op pacTBOpuTENs s IPOBEACHUS IEPEKPUCTAIITH3AIIH.

2.3. Tunsl npuMeced, yJaaseMbIX C IOMOIIBIO MEPEKPUCTAIUIM3ALUY, HCIOIb30BAHUE
aKTUBUPOBAHHOI'O YIJIsl, BIUSHUE CKOPOCTH OXJAXKICHMS HA IPOLECC KPUCTALUIM3ALMU, IOHSTHE
«3aTpaBKU».

3. ®unbTpoBaHUe

3.1. Pa3HOBHIHOCTH HCTIONB3YEeMbIX (PMIBTPOB (OyMaXkHbIE, CTEKISIHHBIE, BIoxHepa).

3.2.  VcrpoiicTBO  BOAOCTPYHHOrO  Hacoca,  HEOOXOIUMOCTh  HCIIOJb30BAHUS
IIPEIOXPAHUTEIBHOM CKIISIHKH, TIOHATHE MaTOYHOT'O pacTBOPA.
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4. MeTo/1pl BBICYIIMBAHUS JKUJIKOCTEN (MCIOIB30BaHUE PA3IMUHbIX OCYIIUTENEH) U TBEPIBIX
BELIECTB (YCTPONCTBO SKCUKATOPOB).

5. XpomMarorpapudeckue MeTOIbl OYHCTKH.

5.1. Bunsl xpomarorpaduu (MO THIy HCIIOJIB3YeMON MOJABMKHOW (a3bl, MO MPUHIMITY
pazzesneHus, o Ha3HAYEHUIO).

5.2. TlpuHIUOBI METOMOB aJICOPOIIMOHHON, MOHOOOMEHHOW M SKCKIIIO3UOHHOW (Telb-
(GWIBTPaLlMOHHOI) XpoMaTorpadu.

5.3. Meroxa TonkocnoiinHoi xpomarorpaduu (TCX): moaBmkHas ¥ HemoABMKHAS (asbl,
MOHATHUS COPOEHTA U JIIOCHTA, CBOMCTBA CUIIMKAreNs, npsiMast 1 oopaTHast (asbl.

5.4. IlonBwxkHocth BemectB Ha TCX M BenMuMHA, XapaKTepU3ylollas MOABHKHOCTb, €€
ONTUMAaJIbHbIC 3HAYCHHUS.

5.5. ®akropsl, BAMAIOIMIME HAa MOABMKHOCTH BemecTB Ha TCX: mpupoaa pasnenseMbIX
BEIIECTB, NPUPOAA HEMOJBIKHOW (a3bl, MpHpoJa TMOABWKHOW (ha3bl (AIIIOOTPONHBIA szt
pacTBopuTeen).

5.6. Texuuka npoBeneHuss merona TCX: HaHeceHue mMpoObI, MPOBEACHUE pa3/eieHus,
METO/IbI TIPOSIBIICHUS MATEH, TOHATUE «KPAEBBIX IPPEKTOBY» U «CBHICTEIS.

Xumuueckue ceolicmea ankano8 u YUKI0AIKAHOS:

1. Peakuu paauKkagbHOTO 3aMELICHMUS.

1.1. MexaHu3M peakiiu rajloreHupOBaHMUsL.

1.2. Cynb¢oranoreHupoBanue, Cyab(POOKUCICHHE, HUTPOBAHUE; COOTHOLIECHHE MPOTYKTOB
ITUX PEaKLUM.

2. Peakuuu OKUCIEHUS U IETUIPUPOBAHUS.

3. Peakuuu packpbITUs LUK/ IUKJIOAIKAHOB.

Xumuueckue ceoiicmea aiKeHos:

1. DnekTpoduiibHOE IPUCOSTUHEHHE 110 TBOHHOM CBS3H.

1.1. Mexanusm peakiuii Adk.

1.2. IIpaBuno MapkoBHHKOBA U €r0 0OOCHOBAHHME C TOUKU 3PEHHSI MEXaHU3Ma.
1.3. Peakiuu rainoreHupoBaHus, TUAPOraJoreHUpOBaHMs, TUAPATaLUH.

2. Peaknuu BocctaHoBiIeHUS U okucieHus (1o [lpunexaesy, no Baruepy).

Xumuueckue ceolicmea apeHos:

1. DnexTpoduiabHOE 3amMenIeHre B OEH3eTbHOM KOJIBIIE.

1.1. MexaHu3MBbI peakuuii Sg 1 00pa30BaHUs COOTBETCTBYIOIIUX EKTPOPMIBHBIX YaCTHII.

1.2. Peakiuu HUTpPOBaHUS, CYIb(UPOBAHMS, TAIOTCHUPOBAHMSA, AJKWIMPOBAHUSI U
arnmupoBanus mo @punento-Kpagprey

1.3. Mertoapl mosyuyeHHs] KapOOKaTHMOHOB, MOHSATHE O CKEJIETHBIX MEeperpymnimupoBKax
KapOOKaTHOHOB.

1.4. Tunsl 3amecTuTeneil B 0EH30JIbHOM KOJIbLIE M UX OPHUEHTUPYIOIIEE BIUIHUE HA PEaKIIUU
SE.

1.5. CornacoBanHasi 1 HeCcorIacOBaHHAsi OPUEHTALIUS.

2. Peakiuu ranoreHMpoBaHUs B apOMAaTUYECKOE SIIPO U OOKOBYIO LIETIb.

3. Peakmuu okucieHust O0OKOBBIX IIeTICH.
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Xumuueckue ceoticmea cnupmos u (heHonos:

1. KucnoTHblE 1 OCHOBHBIE CBOWCTBA.

2. Peakuuu criupToB € 3EKTPOUIaMU.

2.1. AnkunupoBaHHe U allWJIMPOBAHHUE.

2.2. Peakuuu ¢ anpAeruiaMi U KETOHAMMU.

2.3. Peakuus BunbsMcoHna moiy4eHHs IPOCTHIX 3(QUPOB.
2.4. Peakuuu Sg B 0€H30JIbHOE KOJIBLIO (DEHOJIOB.

3. Peakmuu cnupToB ¢ HyKJIeo(puIaMu.

3.1. Peakiuu ¢ ragoreHoBO10pOAAMH.

3.2. Peakuuu co cnupramu.

3.3. Peakmuu ¢ ranorenugiamu ocdopa u cepsl.

4. leruznparanus CIupTOB.

4.1. IIpaBuna 3aiiniea u ['opmana.

4.2. [lpeacraBnenune o Mexanuzmax peakuuit snumuaupoBanus (E1 u E2).
4.3. OxucneHue CrupToB.

Xumuyeckue ceolicmea KapOOHUILHBIX COEOUHEHUL:

1. KucnotHsle cBoiicTBa.

2. Kero-eHOnBbHAs TayTOMEPHUSI.

3. Peakunu nykineodunsHOro npucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-uykneodunamun).

3.1. [Tomyuyenue ocnoBanuii [ludda.

3.2. AnpJ0abHO-KPOTOHOBAs KOHIEHCALHS.

4. o-l'anoreHupoBaHue TpeAENbHBIX KapOOHWIBHBIX COCJUHEHHUH, TajsohopMHOE
pacwienenue. 5. Peakuuu BOCCTaHOBJIEHMSI M OKHMCIEHHUS albJETUIOB U KETOHOB (peakuus
«cepedpsHOTO 3epKaay), BOCCTAHOBUTEIIbHOE aMUHHUPOBAHUE.

Xumuueckue ceolicmea npeoebHbiX KapOOHOBbIX KUCIOM U UX NPOU3BOOHBIX:

1. OH- u CH-KUCIIOTHOCTS.

1.1. KucrnoTrHele CBOWHCTBa MalOHOBOW KHCIOTBI M MAaJIOHOBOTO 3(Hpa, UX PEaKIUH C
ANEKTpOpHIIaMHU.

1.2. AneroykcycHbIi 3¢up 1 €ro UCMOJIb30BaHNE B CHHTE3€ KapOOHUIBHBIX COSMHCHHIA.

2. Peakmuu nykneodunsroro 3amermenus (¢ O-, N-, H-, C-nykneodunamu).

2.1. KuCIIOTHBIN ¥ OCHOBHBIN KaTajau3 peakuuii Sn.

2.2. [lomyuenne N-3aMeIIEHHBIX aMUOB, CIIOKHBIX 3(PUPOB U AHTUIPUIOB.

3. a-'anorennpoBanue KapOOHOBBIX KUCIIOT.

7.3.2. IlpoMexxyToUyHasi aTTeCTalus

Bapuaur Ousera Juis DMCbMEHHOM 3a4ETHON pabOoThI
3ayéTHasg padoTa no AucuumInge «Opranuyeckas XuMHD)

!Bce opeanuueckue coeounenust QONHCHbL Oblmb HA36aHbL!

!B cayuae HeckonbKux I’ZDOOVKWIO@ peakyuu yKasxcume OCHO6Hble U nobounvie l’lDOOVKWIbl./

1. CpaBHUTE 110 OCHOBHOCTH (DEHOJISAT HATPUSI, METHIIAT HATPUs, 4-XJI0p(HEHOIAT HATPUS U 4-
MeTHI(EHOIAT HaTpus. Hanummure peakuuio alKUIupoBaHUsS OpoMOeH30J1a METUIIOBBIM CITUPTOM
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no ®punemo-Kpadrey, a momyyeHHbIH OCHOBHOM MPOIYKT aJIKUIIMPOBaHUS 00paboTaiTe XJI0pOM Ha
CBETY.

2. OOo3HaubTe >MeKTpOHHBIE APdekThl 3amectuteneit B 3,3,3-tpudropnponan-1-ome u
HaMNMIIUTE PEAKLHUIO JETHIpaTallii 3TOT0 CoeauHeHus. HanumuTe peakuuio ruipoOpoMUpOBaHHS
MIOJIyYE€HHOT' O IPOAYKTa ACTUApATAL1H.

3. Ilpeanoxxure cxemy mnosrydeHus (Z)-2-0yTeHa u3 MpornuHa, UCIONb3YyHTe (Z)-2-0yTeH ams
1oJiy4yeHus 4,5-TMMEeTHIINKIOTeKCeHa 0 peakuyu J{uinbca-Anbpaepa U HaIIUMIIUTE PEAKIUIO 3TOTO
LUKJIOAJIKEHA C XJIOPOBOJIOPOIOM B IIPUCYTCTBUM NIEPEKUCH all€TUIIA.

4. Hanmmmre peakiui (GOTOXMMHUYECKOTO XJIOPUPOBAHUS STHIIOCH301a ¥ €r0 XJIOPUPOBAHUS
no ®punemo-Kpaprcy. OcHoBHOW  mpoaykT  xjopupoBanus 1o  Dpuzaemo-Kpadtey
MOCTIeIOBATENbHO CYIb(GUPYHTE, a 3aT€M - OKHCIUTE IEPMAHTaHATOM KaJlusl IIPU HarpeBaHUM. J[is
OCHOBHOT'O NMPOJYKTa (POTOXMMHUYECKOT'O XJIOPHUPOBAHUS 3TWIOCH30J1a HANMIIUTE €r0 PEaKiHio ¢
METALUTHYECKIM HATpUeM B 00paboTaiiTe MOTydeHHBIN MPOAYKT HUTPYIOUIEH CMEChIO.

BapuaHT 5K3aMeHallMOHHOT0 OnieTa

DK3AMEHAIMOHHLIA OWJIeT

!Bce opeanuueckue coeounenusl Q0INCHbL ObIMb HA368aHbL!

/B cnyuae HeckoabKux npoOyKmos peakyuil YKAiCume 0CHOBHbIe U N0OOUHbIE
npooykmoi!

1. 3 aneruneHa u Opyrux HEOOXOIMMBIX PEareHTOB MOIYYUTE MPONUH M HAMIIUTE PEaKLUI0 €ro
B3aMMOJICHCTBUSA ¢ BOZOM B mpucyTctBum cynbdara prytu(ll) m cepHoit kucnorsl. Hanumure
peaKIy MOJYyYEeHHOTO KapOOHMJIBHOTO COEIUHEHHUsS: a) C THAPOKCHIAMHUHOM; O) aibaoibHas
KOH/JICHC ALl

2. 113 ManoHOBOTO 3(hrpa MOIy4nTE IPOMAHOBYIO KUCIIOTY, HAUIIKUTE €€ peakiuu: 1) sTepuduxanun
MIPONAHOJIOM; TOJTYYEHHBIA NMPOAYKT BOCCTAHOBUTE ATIOMOTUIPUAOM JIMTHUS; HAMHUIIUTE CHOCOO
MOJYYECHUsI MPOAYKTa BOCCTAHOBJIEHUS M3 COOTBETCTBYIOIIETO KapOOHMJIBHOTO COEIMHEHHS C
HCIIOJIb30BaHUEM peakTuBa [ puHbspa; 2) ¢ THOHWIXJIOPUIOM; IOJTYUYEHHBIM IPOITYKTOM allUIUpyTe
2-MeTUNTHO(]EH.

3. 13 6ytana nomyunte 2-HUTPOOYTaH M HAIIMILIUTE €r0 PEaKIHIO C STUIOBBIM dQUpPOM  Ox M
2-0ytenoBoil kucioThl B mpucytctBur NaOH. IlomydeHHBIH MPOMYKT MOABEPIHUTE HO——H
LIEJIOUHOMY THJIPOJIN3Y, a 3aT€M — BOCCTAHOBUTE LIMHKOM B COJISTHOM KHCIIOTE. HO——H

4. M300pa3ute BCce KOIBYATO-IICHHBIC paBHOBeCHs D-MaHHO3bI (cM. pucyHok) u H—[OH
HaNMIIUTEe e ypaBHEHHMS pPEaKUMH: a) ¢ M30BITKOM STHIHOAMIA B MPUCYTCTBUH H—(;c;:
OCHOBaHHUSA; 0) ¢ OCH3MWIIOBBIM CIIMPTOM B IPUCYTCTBUH XJIOPOBOAOPOIA. ‘
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