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1. esab ocBOeHUST TUCHMILIUHBI

N3yuenne o0IMX 3aKOHOB, CBS3bIBAIOIIUX CTPOSHHE M CBOMCTBA OPraHMUECKUX COSINHEHHIH,
IIyTE€H CUHTE3a Pa3IM4YHbIX KJIACCOB OPTaHUYECKUX BEIIECTB, MEXaHU3MOB XUMHUYECKUX IIPOLECCOB,
a TaKKe BO3MOXHOCTEM HCIIOJIb30BaHUS OPraHUYECKUX COCAMHEHUM B Pa3IMUHBIX OTPaACIIAX

HapOJHOTO XO3SICTBA.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

JIMCIUTITMHBI ¥ IPAKTUKH, HA OCBOGHUH KOTOPBIX Oa3upyeTcs naHHas qucuurinHa: «O0rmas
U HEOpTaHWYeCKasi XUMHUS», «BbICIIas MaTeMaTHKay.

ILI/ICI_[I/IHJII/IHBI U IPaKTUKU, JJISI KOTOPBIX OCBOCHUC HaHHOﬁ JUCIUITIINHBI H€O6XO,Z[I/IMO KakK
MMPpEAIICCTBYIOICEC: «O61ua51 XUMHYCCKass TEXHOJIOT U, «HpOMBII_HJ'IeHHaH OKOJIOTH».

3. IlnanupyemMblie pe3yabTaTbl 00y4eHUs

®opmupyemMble U

NHauKkaTopbl J0CTHKEHUSA

KOHTPOJINpYyeMble R —— I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIIUH 00y4eHust
(Ko 1 HAMMEHOBAHUE)
(koA 1 HAMMEHOBaHUE)

[1K-6 Cmoco0en | I[IK-6.5 OOecrieunBaeT | 3HaTb:  CBOMCTBA  OCHOBHBIX
o0OecreynBaTh 0€301acHOCTD XHAMHKO- | KJIacCOB OpraHUYECKHUX
MPOMBIIIITICHHYIO 0e3- | TEXHOJIOTUYECKUX TMPOILIECCOB H | COSAMHECHH, 3aKOHOMEPHOCTHU
OMAacCHOCTh TPU BBOJIC B | IPOU3BOJICTB Ha OCHOBE | CTPOCHHS BEISCTBA n
IKCILTyaTaIuIo, CHUCTEMHOT'O MOJIX0/1a, | MPOTCKAHUS PeaKIHii
JKCIUTyaTalluH, paccYMTHIBACT MOKa3aTeNu | YMETh: MIPOTHO3UPOBATH
PEKOHCTPYKITUH, 3¢ heKTHBHOCTH BO3MOXXHBIE TYTH H YCJIOBHS
KalmuTATbHOM PEMOHTE, | TEXHOJOTUYECKOTO MpoIecca npeoOpa3oBaHUs
TEXHHUYECKOM (YHKIIMOHATBHBIX TPYII B XOJIE
MIePEBOOPYKCHHH, XUMHUYECKON PEaKIun
KOHCEpBaINH 51 Brnagers: MeTOIOIOTHEN aHAIA3a
JIMKBUJAIIMA  OMAacHOIO B3aMMOCBS3M  XMUMHYECKHX U
MIPOU3BOJICTBEHHOTO buznuecKux CBOMCTB
00BeKTa OpPTraHUYECKUX COCIUHEHUU C HMX

CTPOCHHEM




4. CTpyKkTypa ¥ coaepkaHue IUCHUIINHbI

DopMbI
. TeKylIero
Monyas. (pasaer) y'{eﬁn(ﬁ"&"gaﬁoTbl Hamﬂ(;}'ll((:gzﬁgep;%ﬁ;:)MT"" Cemectp 0611: | Bann | Mutepaktus,u.|  KomTpous
: (HauMeHOBaHUe
OLICHOYHOI0
Monyib 1. Jlek 1 [Ipenmer opranndeckoi XuMuu. Teopus 7 2 - - NunuBunyansHoe
CTPOCHHUSI OPraHUYECKUX COEIUHEHHM. JIoMaIHee
DNEeKTpOHHBIE ¢ dexTh B 3aJlaHne
OpraHUYEeCKUX MOJIEKYyJIax
Ip1 Anxangl. 1{uKII0aIKaHbI 7 2 - - NuauBunyansHoE
JoMarlHee
Ip 2 ATKeHbl 7 2 - - NuauBunyansHoE
JoMarlHee
Cpl AJKeHEBI 7 11 - - NunuBunyansHOE
JoMaIHee
Cp2 AJKanueHnl 7 11 - - NunuBunyansHOE
JIoMaIHee
Cp3 AJIKUHBI 7 11 - - NuauBunyansHoE
JoMarlHee
Cp4 T"ajoreHankanbl 7 11 - - NuauBunyansHoE
JoMarlHee
Cp5 Crnuptsl 7 11 - - NunuBunyansHOE
JoMarlHee
Cp6 JluneitHple 1 UKIIMYECKUE dPUPHI 7 11 - - NuauBunyansHOE
JoMarlHee
Cp7 AJpnernapl 1 KETOHEI 7 11 - - NunuBunyansHOE
JIoMaIHee
3aJaHue




DopMbI

. TeKylIero
Mopnyas (pa3aen) BU"H Ha"MeHOBaHIfe TEM 3AHITHH Cemectp Obnem, banael | UHTEpaKTHB, 4. KOHTPOJIA
y4eOHoi1 padoThI (yueOHo¥ padoThI) q. (HaMMeHOBaHUe
OIIeHOYHOI0
Cp8 KapOoHoBBIE KHCTOTHI 7 11 - - NunuBunyansHoe
JIOMaIlIHEe
3aJjaHue
Cp9 Apomatuueckue coeaunenus. [lonstue 7 11 - - NunuBuayansHoe
apoOMaTHUYHOCTH. MexaHu3M peakuu JIOMaIlTHee
ANEKTPOPUITBHOTO 3aMeIlIeHHs B 3a/laHue
apoMaTHYeCKOM Sipe.
Cp 10 AnkuinOeH30Ib1 7 11 - - NuauBunyansHoE
JIOMaIlTHee
Cpll Denonnl 7 11 - - NunuBunyansHOE
JIOMaIlHEe
3ajaHue
Cp 12 ApoMaTr4ecKre aMuHbI 7 13 - - NunuBunyansHOE
JIOMaIHEE
KonTpons [ToaroroBka K 3auery 7 3,75 - - Bomnpocsl k 3auery
No 1-50
ITA [IpomexxyTouHast arTecTarus (3a4eT) 7 0,25 - - Bompocsr k 3auety
No 1-50
Hroro: 144 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

[Mpu peanuzanuu AMCHUILIMHBI HCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3zarys yaeOHoro nporecca B By3e. K popmam 00yueHUss OTHOCATCS JIEKIIMU U TPAKTUUECKHE
3aHSTHSI, & TAKXKE CAMOCTOsTEIbHAs paboTa.

dopma TEeKyIEero KOHTPOIs — MHAUBHAYAJIbHOE TOMAIIIHEE 3aJJaHUE.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUIIMHBI

Memoouyeckue ykazanusi K camocmoamenbHolu pabome

CaMocrosiTenbHasi paboTa — 3TO COBOKYIMHOCTh BCEH CaMOCTOSITENBHON AESTeThHOCTU
CTYJIEHTOB, KaK B y4yeOHOW ayAMTOpPHM, TaK U BHE €€, B KOHTAKTe C MpernojaBaTelieM U B €ro
OTCYTCTBUH.

CamocrosiTenbHas paboTa peaan3yercs:

- HEIMOCPEICTBEHHO B MPOIECCE ayTUTOPHBIX 3aHITHUM.

- B KOHTAKTe C MPEno/iaBaTeIeM BHE PAMOK PaCHHUCAHUSI — KOHCYJBTALUU MO Y4eOHBIM
BOIIPpOCaM U IIpH BBIITOJIHCHUHN TBOPUYCCKUX U UHAUBUAYAJIbHBIX SaHaHHﬁ.

- B BHJIC BHEAYTUTOPHOU CaMOCTOSITEIIbBHOW PaOOTHI.

CaMocrtosiTennbHasi paboTa CTYAEHTOB TMpeArnojaraeT Oonee yriayOJeHHOE OCBOCHHUE
MaTepuana J1a00paTOpHBIX 3aHATHUN, OTAENbHBIX BOIPOCOB MaTepuana Kypca, BBIHOCUMBIX Ha
CaMOCTOSITENIbHOE HM3yUeHHE, a TAaKK€ TBOPUECKHUX 3aJaHHi, CBS3aHHBIX C 00pa30BaTEIbHOU U
Hay4YHOU UCCIEN0BATEIbCKON JEATEIbHOCTBIO.

[{eneBbie HANPaBIECHUSI CAMOCTOSITETLHON PAOOTHI CTYICHTOB:

1. Jnist oBnasieHus v yriryOJIeHUs 3HaHUi:

- KOHCIIEKTUPOBAHUE TEKCTA;

- COCTAaBJICHUE TE3aypyca;

- 03HAaKOMJICHHE C HOPMAaTUBHBIMU JOKYMEHTAMY;
- CO3J1aHUE IIPE3CHTALIUH.

2. J1st 3aKkperuieHns 3HaHUM:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- NOBTOpHAs paboTa ¢ y4eOHBIM MaTepHaIIOM;
- COCTaBJICHUE IJIaHA OTBETA;

- COCTaBJICHUE PA3IMYHBIX TAOJIHII.

3. s cucremaruzanuu y4eOHOro MaTepuana;

- HOATOTOBKA OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI;
- MOJrOTOBKA COOOIIEHUS, T0KIaaa, pedepara;

- TECTUPOBAHUE;

- COCTaBJIEHUE UHCTPYKIMH U TTAMATKH.

4. Jnst popMupoBaHUs MPAKTHYECKUX U MPOGECCHOHATBHBIX YMEHHH.
- pelIeHre 3aa9 U yIPaXKHSHHI 110 00pasiry;
- pelIeHre CUTYaTUBHBIX U Mpo¢eCcCHOHAIbHBIX 33/1a4;

CpenctBa o0y4deHUsI:

- TUIAKTHYECKUE CPENICTBA, KOTOPhIE MOTYT OBITh MCTOYHHKOM CaMOCTOSITEIILHOTO
PHOOpETEHUS 3HAHUH (TIEPBOMCTOYHHMKH, TOKYMEHTBI, COOPHHMKH 3aJ1a4 U YIIPOKHECHUH, )KypPHAITBI 1
ra3eTsl, yueOHbIe (PUITbMBI, KaPThI, TAOJIUIIEI);



- TEXHUYECKHE CPEJICTBA, IPU MTOMOIIM KOTOPBIX MPEABABIsCTCS yueOHas HHpopMarus
(KOMIIBIOTEPHI, AYJUO - BUICOTCXHHUKA);

- CpcacTBa, KOTOPBIC UCTIOJB3YIOT JISI PYKOBOACTBA CaMOCTOSITCIILHOU ACATCIIBHOCTBIO
CTYACHTOB (MHCTPYKTHBHO - METOAMYECKHE YyKa3aHHs, KapTOUYKH C JU(PepeHIIMPOBAHHBIMU
3aJaHUSIMU JUTSI OpraHU3allMd UHIUBHIYaIbHON U TPYNIIOBOK pabOThI, KAPTOUKU C aJrOpUTMaMU
BBITIOJTHCHHS 3aJJaHU ).

7. OueHo4YHbIE CPeACTBA

7.1. TlacmopT OEeHOYHBIX CPEICTB

Cemectp Koa koHTpO/IMpYeMOii KOMIIeTeH MU HanmeHoBaHue
(UJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA
7 I1IK-6 NuauBunyanpHOE JOMAIIHEE 3aaHUE
Bomnpocs! k sx3ameny Ne 1-60

7.2. Tunosble 3aJaHUS WJIN UHbIE MATEPHUAJIbI, HEOOXOAMMBbIE JIJISl TEKYLIEro
KOHTPOJIA

7.2.1. KoMILIeKT MHANBUAYAJbLHBIX JoMatrHuX 3agauuii (U/13)

Tunossle NpuMepsbI 3a1aHUM

N3 Ne 1
1. Pacnionoxxute KUCAOTHI B OPAJIKE YBETUUYEHUS UX CHIIBL:
CI\ /O CI\ /O /O Cl /O
A. /C\—C\/ CHZ—C\/ H3C—C\/ /CH—C\/
Cl Cl OH OH OH Cl OH
2. W3 nzobyrunena nomy4ure 2,2-IMMETHINPONIAHOBYIO KUCIIOTY.
3. HazoBure cienyromire CoeAMHEHNS. Y KOKUTE K KAKMM KJIacCaM OHM OTHOCSITCA.
e . I
PN 2
GG HiC . O~ . CHs H,e” “CH,
1. 2. CH, "CH 3 \ /
HC ., CH2 | " C—CH,
Hy
H.C /CH /CH H3C\ /C\ /OH
SUSCA T eH T o, CH  “CH,
4, | 5. |
Cl CHs
4. [Ipennoxxure HCXOIHBIE peareHThl Il MOJy4eHus mo peakuuu Bropma 2,2,3-
TpuMeTHITIeHTaHa. Hanmuimmre moOoYHbIe peakiiuu.
5. Kakue u3 npuBeIeHHBIX HIKE aJIKEHOB MOTYT CYIIIECTBOBATh B BUJE IMC- U TPAHC-
HU30MEPOB:
a) 2-TICHTEH;

0) 2-METHUJI-2-TeNTEeH;



B) l-rexces;

T) 3-reKceH;

1) 3,4-numetmii-3-rekceH; Hanumute cTpykTypHbIe (POpPMYITBI BCEX COSAMHEHUH, YKa3aB
E- nnu Z-xoudurypanuro.

6. N3 kakuX CHOUPTOB MOXKHO TMOJIYYUTh 2-METWIOyTeH-2 © 4-METWIEHTEH-1?
Hanumure ypaBHEHUE peakun; YKaKUTE YCIOBHUS.

7. HazoBuTe NpOAYKT M TOKKHATE MEXaHW3M peakiuu OyT-1-uHa ¢ OpOMHUCTHIM
BOJIOPOJIOM B IPUCYTCTBUH NEpEeKHcH OeH30MIa U 6e3 Hee.

8. [ToxakuTe MEXaHU3M U YCIOBHSI IPOBEACHHS PEAKIUH OTyUYEHUS aKpUIIOHUTPUIIA U3
alleTHIICHA.

9. Kakue npoayKkTel MOTYT OBITH MOJIy4EHBI MPU MOCIEI0BATEIBHOM B3aUMOCHCTBUH

CIICAYIONIMX JTUCHOBBIX YIJIEBOAOPOAOB C JBYKPATHBIM H30BITKOM O30HA, 3aTE€M BOJIOW B
IPUCYTCTBUM LIMHKOBOM MbUIN:

a) 1,3-OyranueH;

0) 2-metwii-1,3-0yranuen?

10.  Kakue nueHOBbIE YII€BOAOPOJbI MOJydYaTCs MPHU ACUCTBUU IIMHKA Ha CIEIYIOLIHME
COEMHEHUS:

a) 2,3-mubpom-1-nporen;

0) 2,3-nubpom-1-0yTeH;

11.  2-merunmpomneH oO0paboTalii TMpH BBICOKOW Temreparype xyopoMm. Hamummre
YPaBHEHMsI IPOUCXOAALINX PEeaKUil 1 HA30BUTE MPOTYKTHI.
12.  IlpuBemute CTPYKTypHBIE (DOPMYJIBI H30OMEPHBIX XJIOPIPOU3BOAHBIX COCTaBa

CsHi11Cl. YkaxuTe cpenu HUX IEPBUYHBIC, BTOPUYHBIC U TPETUYHBIC TAJIOTCHIIPOMU3BOIHBIC U JalTe
Ha3BaHus 1o [IUPAC. [lns TpeTuyHOro XJIOpIpou3BOIHOTO HAMILUTE peakluio Bropia u Ha3oBuTe

IPOAYKT.

13.  PactBop 2-metunnponena B CCls mpu KoOMHATHOM TeMnepaType 00padoTaiu 6poMoM.
Hanummre ypaBHeHUs peakliiu U HA30BUTE IPOIYKT.

14. 14.Kakoii u3 nzomepoB CsHio ncriosb30BaH B cxeMe MpeBpaLeHUI

C,H, —2 5 A NOIE 5 NeTHITH30MPOITAIKAPOHHO

15.  Hanummmute crpykTypHyto ¢opmyny BemectBa CsHi1O, ecnu u3BecTHO, 4TO OHO
pearupyer ¢ METaNINYECKUM HaTpUEM C BBIJEJICHUEM BOIOPO/Ia, IPH OKUCIIEHUH J1aeT KETOH, a MPU
JeruapaTanuu - 2-MeTuioyTeH-2. IlpuBeaure ypaBHEHUs BCEX peakLnil.

nas 2
1. Pacnionoxwure ciieayronme YacTUIlbl B psif [0 YBEJINYCHUIO CTAOMIBHOCTH:
CH,3
+ + + +
HyC—CH H,C—C 3. HsC—CH 4. CH
a) 1 3 2 2. M3 \ 3 \ 3
CH, CH,
+
i / 3 CH» 4 /
+
CH,CH, CH,CHgy CH-CHgy
2. [To meTony Bropua nonyuure 4,5-TUMETUIOKTAH TaK, YTOOBI OH OBLT €JUHCTBEHHBIM
IIPOAYKTOM PEAKIIUH.
3. HazoBure mno IUPAC u pannoHalbHOM HOMEHKIAType MPOAYKT THIAPOIHM3A

M30TMPONMIMAr HUMUO U IA.



4, [Ipennoxure CTPyKTypHYIO (GOpPMYITy HEHACHIIIEHHOTO YIJIEBOAOPOJA, €CIU
n3BecTHO, uTo 0,4 T ero

- npu cxuranunu oopasyrot 1,32 v COz u 0,36 r H20,

- MIPY MOJTHOM THAPUPOBAHUU MOMIOMA0T 448 Mi1 BoJIopoaa

- oOecuBeunBaroT 3,2 r 6poma

5. HazoBure cienyromue coeguHenus no Z- E- u 1o uuc- Tpanc- HOMEHKJIaTypam:
H,C CH, CH H3C
N S SCH,
CH HSC\CH/ CHz\CH//CH
3 2
CHj
C CH H
HaC_ O _CH_ _CHy W %CH/ AN
CH CH CH,
CHj
6. Hanumure ypaBHeHUs1 peakinii MponuHa co CAEAYIOIMIMMHI peareHTaMu:
a) METHUIIMAarHUHOPOMUT;
0) BOJZIOPO/I HA MAJUTAIMM B PUCYTCTBUU CEPBI B XUHOJIMHE;
B) METaJUTMYECKUI HATPHIA,
r) aMMMaYHBII pacTBOp OKcHa cepedpa;
) SKBUMOJICKYJIIPHOE KOJIMYECTBO OPOMOBOIOPO/IA;
€) JBYKPATHBIN U30BITOK YKCYCHOW KHCJIOTBI B IPUCYTCTBUU CyJb(aTa pTYTH U CEpHON
KHUCIIOTHI.
7. YKaKuTe YCIOBUS U HA30BUTE MPOAYKT PEaAKINH alleTUICHA C (POPMATbICTHIOM.
8. Hanummure ypaBHeHUs peakluid TETpalMaHATWICHA CO CIEAYIOUIMMH JTHEHOBBIMU
yIIeBOIOPOAaMH (€CIIH BOZMOKHO TIPOTEKAHUE PEAKIINH):

a) 1 -BUHUJIMKIIOTEKCEH;
0) 1,3-1IIUKIIOTeKCaUCH;
B) 2,3-numeTun-1,3-0yranues;
T) 1,4-neHTanueH;
0. [Ipennoxure cxemMy CUHTE3a M pPEareHThl JJI MOJy4YeHHs 2,2-IUXJIOpOpolaHa W3

COOTBETCTBYIOIIIETO aTKEHA.
10. 10.IlpuBenure mnpumep paaukaabHoro (AdR) wu smekrpodunsHoro (AdE)
MPUCOSANHEHUSI OPOMHUCTOTO BOAOPOA K 2-MeTHIIporeny. HazoBuTe mpoayKThL.

1. 11.Hanucath ypaBHEHUs peakUuil M Ha3BaThb MPOAYKT, KOTOPBIA MOJYYUTCS MPHU
o0pabotke 2,2-1ubpoMOyTana

a) n30bITKOM criupTOBOTO pactBopa KOH,

0) BoHBIM pacTBopoM KOH npu HarpeBanuu.

12. Onpenenure CTpyKTypHyI0 Gopmyny coenunenus cocraBa CsHi3Br, xoTtopoe mpu

THJIPOJIM3E JaeT TPETHUYHBIA CHHPT, a HpU JAETHIPOOPOMUPOBAHUHM — OJIeUH, NPH O30HOJIU3E
KOTOPOro o0pa3yroTcs aleToH U nponaHaib. [IpuBeauTe Bce ypaBHEHUS peakiuil.

13. Hcnonp3ys HeoOXoauMelid peakTuB [ puHbspa, U3 alleToHa MOTyYUTe

a) 2-MeTHIIOyTaHOM-2,

0) 2-metunOyrananon-2,3

14. IIpy neiicTBUM KaKUX PEareHTOB Ha |-XJ0p-2-METHWILHMKIONEHTAH MOXHO MOJYYUTh
1 -MEeTUIIUKIIONEHTaHOI- 1

15. B sdupHBIX Maciax MOHUTPYCOBBIX COAEPKHUTCSA IYIIUCTOE BEIIECTBO IHUTPAb,

UMEIOIIEe CIETYIONIYIO CTPYKTYPHYIO (hOpMyITy:



0

7

CH3—(|:ZCH—CH2—(::CH—C\

CH, CH, H

HasoBure ero Mo CHCTEMAaTHYECKOW HOMEHKJIATYPE M YK&KUTE YHCIO BO3MOXKHBIX
reOMETPHUCCKHX H30MEPOB.

na33
1. HazoBute crenyromue COCAMHEHUS] MO PAlMOHAIBHOM M CHCTEMAaTHYECKOH
HOMEHKJIAType:
H;C
a) CH, b) H,C CH,
CH;3 _>_<:
H;C H;C CH;
CH,
e T X
3 3 H,C 3
CH; CH,

2. Hanumure ypaBHEHHE peakIMd W HA30BUTE MPOJYKT, KOTOPHIA MOMYYUTCS TMpPHU
HarpeBaHuu |,4-1uxaopOyTaHa ¢ MarHUEM.

3. Jaiite onpenenenns MOHITHSIM:

a) KoHpopmarus

0) KOH(HUTypamus

B) ACUMMETPUYECKHUI aTOM

r) ONTHYECKUE U30MEPBI

) patemar

1. Kakwue ankeHbl MOKHO MOJTyYUTh MPH KaTATUTHYECKOM KpEeKUHTe OyTaHa U IeHTaHa?

2. N3 kakuX CHOUPTOB MOXKHO TMOIYYUTh 2-METHWIOyTeH-2 © 4-METHIEeHTEH-1?
Hanumure ypaBHeHUE peakuu; YKaXKUTE YCIOBHUS.

3. [IpeBparuTe aneTusieH B 6-MeTHIT€NTHUH-3.

4. VYKaxuTe yciaoBUS U HA30BUTE MPOAYKT B3aUMOACHCTBUS alleTUIICHA C al[lE€TOHOM.

5. [IpenyioxkuTe yriaeBoAoOpoa, MPU JEUCTBHH HA KOTOPHIA OPOMHCTBIM BOJIOPOJOM
MOYKHO TIOJYYHUTh U30MPONUIOPOMUI.

6. N3 Oyrena-1 ngelictBHeM OpOMHCTOTO  BOJOPOJA  TMOJYYHUTE  Pa3IMYHBIC
OpoMIPOU3BOHBIC OyTaHa.

7. Hcnonb3ys HeoOxoaumeble pearenThl u3 nepeuncienubix: HCl, HC10, KMnOs(BoaH.),
H>SOu4(konm.), stunmarnuitopomun u HoO — mpemnoxure cxemy TNONXy4eHUs 3-XJop-2-
MeTHIOyTaHoa-2 U3 aleTUuIeHa

8. W3 nponanona-1 1 HEOpraHMYECKUX PEAreHTOB MOJMYyUUTE 2-METHINEHTaAn0M1-1,3

0. [Ipennoxure BO3MOXKHBIE CTPYKTYpPhl OJHOATOMHOIO cnupTa, 1,85 r KoTOpOoro npu
B3aMMOJICHCTBHUH ¢ N30BITKOM METAILTUYECKOTO HATpHsI BIACIsI0T 280 Ml Bogoposa (H.y.).

10. N3 cooTBETCTBYIONIETO TUTATIOT€HITPOU3BOHOTO TOJIYYUTE MPONAHAIIb.

11. W3 anerunena noiayunre OyTaHOH, UCTIOIB3Yysl MarHUHOPTaHUYECKUI CUHTES.

12. OcyliecTBUTE B3aUMOJICUCTBUE 2-METHIINEHTEH-3-aJIs CO CJICAYIOIIMMHU PeareHTaMu:

a) Bz, CCly; e) HBr;

0) LiAlHa4, a¢up; ) KMnOs, H>O;

B) H20, H'; 3) 1,3-nenTaguen;

r) HCN, OH;

n) C4sHoMgBr, H30™;



1) 1 sxs Hy, Pd/C; k) NH>-NH-Ph, H".

nas4

1. Hanummre cTpykTypHbIe (JOPMYITBI OJHOBATIEHTHBIX PAAUKAIOB (YTIIEBOJAOPOIHBIX
OCTaTKOB)

a) cocrasa: -C3H7, -CsHii

0) M30MEPHBIX CIEIYIONIMM paJuKaIaMm:

CH,
HaC (l.:/
| HsC 1O, Mo
CHs ok 2 2
ANA AaHHON CTPYKTYPbl HAPUCYATE TONbKO BTOPUYHbIE pagukansi

2. Kaxkwue yriaeBogopo/ibl moaydarcsi Ipu ACHCTBUU METATIIMYECKOTO HATPUS HA CMEChH:

1) HOIMCTOr0 MeTHIa U HOAUCTOTO H300yTHIIA;

2) OpPOMHUCTOTO MPOMHIIa U OPOMHUCTOTO BTOP-OyTHIIA;

3) OpoMuCTOro OyTHIIa U OPOMHUCTOTO U30-TICHTHJIA,;

4) OpPOMHUCTOTO TPET-OyTHIIA U HOAUCTOTO H30-TIPOTHIIA.

3. Hanumure peakiuu cynbhoXa0pupoBaHusi, cylb()OOKHCICHNUS U HUTpOBaHUsA (110
KonoBainony) 2-metunnenrana. PaccMotpure Mexanusm (pOTOXUMHUYECKOTO CYIb(OXIOPUPOBAHUS
YIJIEBOIOPOAA.

4. VYKakuTe rajJoreHyrieBoI0poabl, KOTOPbIE MOTYT CIYXHUTh UCXOJHBIMU peareéHTaMu
Ui ony4eHus 2,3-aqumetmnoyreHa-2. HanumuTe ypaBHEHHE PeakLUU; YKAXKUTE YCIOBHUS.

5. Hanummre ctpykTypHble (OpMYIbl aIKEHOB, MPHU KECTKOM OKHUCIEHHUU KOTOPBIX

NOJIYyYal0TCs: @) alleTOH M YKCYCHasi KUCIIOTa; 0) aleToH M 3-MeTHJIO0YTaHOBasl KHCIIOTA; B) TOJBKO
alleTOH.
6. 6. Ilpemyioxure ankuH JUIsl IOJIy4eHUs 3-MeTUINEHTaHOHa-2 110 peakuun Kydeposa.
7. 7. llpennoxxure CTpyKTYpHYIO (hopMyiy yrieBomoposa coctaBa CsHs, koTopsiii  mgaer
0CaJZIOK ¢ aMMHaYHBIM PacTBOPOM cepedpa, B yClIoBUsAX peakuuu KyuepoBa npeBpaiaercsi B KETOH,
a TIPY TIOJTHOM TUJIPUPOBAHUH 00pa3yeT 2-MeTHUI0yTaH.

8. [IpennoxuTe criocoOb! MONTydeHUs:
a) 3,3-mumeTmii-2-xaopOyTaHa
0) 3-metun-1,2,2-tpuxnopOyrana
B) M30TIPONMIIXJIOPUIA U3 IPOTIaHOIIA
r) TpeT-OyTundpoMuaa u3 n300yTUIOBOTO CIUPTA
9. OcymecTBUTE MpEBpaIIeHNs, HA30BUTE BCe 00Pa3yIONIHecs BEIeCTBA.
A)
—CH, HBr Mg, s¢up H,0
H3C —® A ————— > B———> (C
CH,
b)
H,C B “32;[1;;& 1 moms H, HBr NaOH, H,0 socl,
_\_< ———— A ———>» g ——»(C ——>» D ———> E
Br
10.  Pacumdpyiite cxemy npeBparieHui

Br
11.  Ipemnoxure cnupThl aisi cuHTe3a 2-OpoM-2-merminOyraHa. Kakumu peareHTamu
HY)KHO BOCIIOJIB30BaThCA Ul 9TOTO CHHTe3a?



12.  Kakue coenuHeHus noiy4arcs rnpu oopadotke 2-xyopoyrana a) KCN, 6)AgCN u
HOCJICAYIONIEM OMBIJICHUH MPOAYKTOB?

13.  Hcnonp3ys HeoOXOAUMBIE peareHThl, U3 1-XJI0p-2-MEeTHIIIMKIONeHTaHa MoIyduTe 1-
METHIIHKIIONSHTaInoI-1,2.

14. U3 »tanona nomydute OyTaH, UCMONIB3Ys TOIBKO HEOPTaHUUYECKHE PEAKTUBBIL.

15. [TomyunTe KaK MOKHO OOJIBIITUM KOJTUIECTBOM CIIOCOO0B 2,2,4-TpUMETHII-3-TIEHTaHO

U HamUIIUTe PEeaKklUMU a) ¢ HOAUCTBHIM METHIMarHuem, 0) ¢ yKCYCHOM KHCIIOTOW B NMPHUCYTCTBUU
CEPHOU KUCIIOTHI, B) ¢ OPOMOBOIOPOTHOM KUCIOTOU. [[7151 TOCienHe peaKkIiuu MPUBEIUTE MEXaHU3M.

Ua3s
1. [IpenyioxkuTe MAarHUHOPraHMIECKOE COSMHEHNE TSI TIOJyYeHUsI H300yTaHa.
2. Kakue yrmeBogopoasl 00pa3yroTcsi U3 HIKECIEAYIONINX BEIIECTB, B OJHOM Cllydae,
IIPU HarpEeBaHUU C €IKUM HATPOM, B IPYTOM CIIy4yae - IPH JIEKTPOJIU3E BOJHBIX PaCTBOPOB:
a) H;C b) H;C.__CH,
o CH,
Na O Na 070
3. Hanummure ypaBHeHHE peakllMd U HA30BUTE MPOAYKT MHUPOJIM3a MPONHUOHATA HATPUS
B pucyTcTBUM TBepaoro NaOH.
4. VYKaxkuTe ycIoBHUS peaky ACTUAPOTaJIOreHUPOBAHUS U MPEATIOKUTE TaloreHaNKaH
JUTs1 IOJTydeHus 2,4-TUMETHIINEHTeHA-2.
5. VYKaxuTte yciioBHs CHHTE3a M PeareHThI 1S IPeBpallleHus 4-MeTUIneHTanona-2 B 2,3-
TOpOM-4-METUIITICHTAH.
6. Kaxkwne n3 nzomepusix cnuptoB coctaBa C4H9OH M0KXHO MOTYYUTH BOCCTAHOBICHUEM
albACTUIOB U KeTOHOB? HanuimTe ypaBHEHHs] COOTBETCTBYIOIIUX PEAKIIUN.
7. 2,3-1nOpomM-4-MeTUJITIEHTaH Harpeid B CIUPTOBOM pPAcTBOPE B MPHUCYTCTBUH

IMHKOBOM mbuTM. HanumuTe ypaBHEHHE peakMud MW HA30BUTE OOpPA30BABIIUICS MPOAYKT II0
palMoOHaIBLHON HOMEHKJIATYypE.

8. [Tokaxkute MEXaHU3M U YCIOBUS NMPOBEACHUS PEAKIIMU METUJIALIETUIICHA C ATAaHOJIOM
B npucytctBuu TBepaoro KOH.

0. Hanumure ypaBHeHUE peakuy aleTUIeHUa HaTpUsl C STUITHOIUIOM.

10. OKHUCIIEHHEM COOTBETCTBYIOIIETO CUPTA MOJIYYUTE 2,5-T€KCaHIUOH.

11.  Hanumwure npoayKT THAPOIHM3a B KUCIOM Cpele COEAUHEHHUS, MOJYyYEeHHOTO Mpu
HarpeBaHuu 1-GpoMOyTaHa CO CIUPTOBBIM PACTBOPOM IIETIOUH.

12. W3 3TUIOBOrO CIUPTA U HEOPraHUYECKUX PEAr€HTOB MOJYYUTE METUIIPOTHIKETOH.

13. N3 popmanbaernma u arieToHa MOJTYIUTE HEHACHIIIIEHHBIN KETOH.

14. U3 3-metun-1,1-guxnopOyTaHa noay4uTe NU30MPONUIMETUIKETOH.

15. N3 3-metun-1,1-nuxaopOyTaHa MoayduTe U30MPOMMIMETHIKETOH.

nase

1. Kaxkoit mpoayKT moyryquTcs Mpy HarpeBaHuu 2,6-1u0poM-3-MeTHUITeKCaHa C IUHKOM?

2. HatpueByto coib 2-METHUINPONAHOBON KUCIOTHI CILUIABUIM C TBEPAOM HATPOHHOMN
n3BecThI0. Hanmmmre ypaBHEHUE peakuuy U Ha30BUTE MPOAYKT.

3. Hanumure cTpykTypHBIe (hOpMYJIBl M30MEPHBIX yrieBogoponaoB cocraBa C7HI6;
YKa)KUTE U30MEpBI, COAEPIKAIME TPETUUHBIE aTOMBI yriaepoaa. HazoBure yrieBoaopoas.

4. 2-0pom-2-meTunbyran obOpabotamu crnupToBeiM pactBopom KOH. Hazosute
00pa30BaBIIMIACS TPOAYKT 110 pallHOHAILHOW HOMEHKIIATYpE.

5. Hanummre peakiuu 115 npeBpaieHus 3-MeTUINEeHTeHa-1 B 3-MEeTWIINIEHTEH-2 U JIs

nocnensero peakiuu ¢ HClu HOCI.



6. Hanummure peakiuio 1 Ha30BUTE NPOAYKTHI IpucoennHenus HBr k 3-meTunnenTeny-
1 B mpucyTcTBUHM niepekucu OeH3omia u 6e3 Heé€. [TokaxnTe MexaHu3M peakifuii.

7. Hanumure ypaBHeHHME peakuvu M Ha3BaTh NPOAYKT B3aUMOJACUCTBUS alLlCTUIICHA C
OKCH/JIOM YTJIEpOJia B IPUCYTCTBUU BIIAXKHOTO TETPAKApOOHMIIA HUKEIIS.

8. Hanumue BO3MOXXHBIE peakiiui 00pa30oBaHus alleTUICHUIOB U3

a) OyTuIalneTusIeHa,

0) 4-MeTUJITICHTHHA-2,

B) 4-meTunneHTruHa- 1.

9. Hanumwure u Ha30BUTE MPOMEKYTOUHBIE M KOHEYHBIM IPOAYKTHI B CXEME
MPEBPAILICHUI:

HC-=cpy NaNHy, A CH;I g NaNH, ~ GHsBr y 2 |

10. B kakux ycJIOBHUSIX U IIPU ITOMOLIY KaKUX PEAr€HTOB U3 alleTUIIEHA MOYKHO IOIY4YHUTh
1,1-quxnopatan?

11.  Kakum peareHTOM HY>KHO BOCIIOJIb30BaThCS, YTOOBI U3 H30MPONIIIXKJIOPUIA TTOTYIUTh
nponan?

12.  Kakum peareHTOM HY>HO BOCIOJIb30BATHCS, YTOOBI U3 U3OMPONMITAOANIA TTOIYIUTh
nponex?

13. HanummmuTe mpoayKT OKHUCIEHUS pa30aBICHHBIM BOJHBIM PAcTBOPOM IE€pMaHTraHaTa
KaJlis COeMHEHNs, TorydeHHoro npu HarpeBanuu (300°C) 6yranona-2 B ipucyrcteuu Al,O;3

14.  Ilpennoxwure cxemy IIpEeBpalICHUs 2,2-mumernnOyraHoina- 1 B
METUATPETOYTHIIKAPOUHOI.

15. N3 anetnnena 1 HEOPraHUYECKUX PEareHTOB MOJYyYUTE alleTOH.

na3 7

1. [TokaxxuTe MO CTaAMAM MEXaHHU3M PeaKIUH (POTOXUMHUYECKOrO0 OpOMHUpPOBAHUS H-
rekcana ¢ oopasoBaHueM 2-OpoMrekcaHa.

2. [Ipennoxxure HE MEHEE TpeX CIIOCOOOB MOIYUEHHS MPOIIaHa.

3. Kakne mnpoaykTel MOHOHUTPOBAaHHUS MOXKHO OXHAATh NPU HUTpPOBaHUU 2,5-

numertmirekcana o KonosanoBy? Kak uamMenurcs peakius, eciiu e€ mpoBOJAUTH B Ta30BOM ¢aze mpu
450°C?

4. [pennoxure mexanusm npucoenunenus HBr k 3,3,3-tpudropnponeny-1.

5. Tper-OytmidTunes o0paboTany KOHIICHTPHUPOBAHHOW CEPHOW KHUCIOTOM TIPH
HarpeBanuu. Kakue nmpomayKkTsl 00pa3yloTcsi B peakIMOHHON cMecu?

6. Kaxkune npoaykTsr oOpa3yrorcs mpu 00paboTke 1-xop-3-MeTrimneHTeHa-3 XJI0pruCThIM

BOJIOPOJIOM @) IIPU TIOJTHOM OTCYTCTBUHU MEPEKUCH, 0) B IPUCYTCTBUHU MEPEKUCH OCH30MIa B Ta30BOU
dbaze?

7. [Ipennoxute cTpykTypHYIO (hopMyity yriaeBogopoaa coctraBa CSHSE, koTopshlil maer
0CaJI0OK C aMMHaYHbIM pacTBOPOM cepedpa, B ycloBusix peakuuu KydepoBa mpeBparaercs B KETOH,
a MpH MOJIHOM THIPUPOBAHUM 00pa3yeT 2-MeTuiI0yTaH.

8. [Ipu rugparanuu aneTusieHa MoJydriIn 2 TOHHBI YKCYCHOTO anbaeruaa. Kakoit oobem
areTuseHa (H.y.) ObLI U3pacX0/10BaH, €CII ero MPOU3BOICTBEHHBIE TOTEPH COCTABISIOT 5%?

0. VYKaxuTte ycioBHs CHHTE3a M PEareHThI 1S IPeBpallieHus 4-MeTUINneHTanona-2 B 2,3-
TOpOM-4-METUIITICHTAH.

10. B xakux ycnoBUsX U IIPU NOMOIIY KaKUX PEAreHTOB U3 allETUIIEHA MOXXHO MOJTYYUTh
1,1-nuxnopatan?

1. Hanucate ypaBHEHMsI peakiuid W Ha3BaThb MNPOJIYKTHl B3aUMOJICUCTBUS 2,5-
JIUXJIOPTENTaHa C IUHKOM.

12. Hamnumuire mpoAayKT oKWcIeHUs pa30aBJICHHBIM BOJHBIM PAacTBOPOM IEpMaHTaHaTa
KaJusi COeIMHEeHMsI, orydeHHoro npu HarpeBanuu (300°C) menranona-2 B mpucytcTBuu Al2Os.

13. Kakoe coenrHeHne moiay4ynTcs py JSUCTBUU Ha X001y KOHUIEHTprupoBaHHON H2SO4
Ha M30MpONUiIoBbIM crnupT? UYUTo npou3oWnéT Npu JUIMTEIbHOM HArpeBaHUU IOJIYYEHHOI'O



coenunenus npu 100-130°C? HanmummmTe ypaBHEHHs peakuuii, HAa30BUTE 0Opa3OBaBIIHECS
COEMHEHUS.

14.  Ilpennoxure cxemy IIpEeBpaLICHUs 2,2-mumerunOyraHoia- 1 B
METUATPETOYTHIIKAPOUHOI.
15.  Ilpemnoxute COOTBETCTBYIOIIMM JUTaJOT€HAJIKIII U YCIIOBUS PEAKIIUH MTOTY4YEHUS U3

HEr'0 U30BAJICPUAHOBOTO aJIbACTHAA.

7.3. OueHo4YHbIE CpeACTBA JJIA NMPOMEKYTOYHOI aTTecTalud MO MTOram
OCBOEHHUS TUCUHMUILINHBI

7.3.1. Bompocshl K NPpOMeKYTOYHOM aTTecTalnu

Cemectp 7

Ne i/ Bonpocsl k 3a4ety

1 [Ipenmer oprannueckoil xumun. OpraHu4ecKre COEIMHEHUS, UX PACIIPOCTPAHEHHE B
npupoje. OCHOBHBIE HCTOUHUKH OPTaHUYECKOTO ChIPhs, €ro nepepadoTka.
Oprannyeckuii cuates. [Ipobaemsl sKonoruu.
2 Teopust crpoenust oprannyeckux coeauHenuii A.M. bytiaepoBa. OCHOBHBIE
MOJIOKEHUS. DJIEKTPOHHBIE MPEACTABICHUS B OpraHNuecKoi xumuu. [ ubpunxsie
COCTOSIHMS aTOMA yIiIepoa. XMMHUYECKHUE CBS3U B OPraHUYECKUX COECTMHEHMSIX.

3 Knaccudukanus 1 HOMEHKIATypa OpraHu4ecKux coequHeHni. DyHKIMOHATbHBIE
rpynnsl. MI3oMepusi OpraHudeCKUX COCAMHEHUI.
4 B3anmMHoe BiusiHME aTOMOB. PacripeneneHrue 371eKTPOHHOU IINIOTHOCTH B MOJIEKYJIAX.

NHayKTHBHBINA 1 Me30MepHBIH 3G (deKThI. JIUToIbHBIE MOMEHTHBI, PEaKIIMOHHAS
CHOCOOHOCTh MOJIEKYIL.

5 XuMudeckue peakiuu (Kiaccuukaius, CKOpoCTh, METO/IbI AKTUBAIIHH ).
Krnaccudukanusi opraHu4ecKux peaxifuii.

6 Ankanbl. CTpoeHUE MOJIEKYJ, H30MepHs, GPU3HIECKUE M XUMHYECKUE CBOMCTRA.
Crnioco6s1 nonyuenusi. Haxoxxaenue ankanoB B npupojie. Hedts, HedTenepepaboTka,
He(DTETPOTYKTHI.

7 Ankensl. CtpoeHue moiiekyi. M3omepus. duznueckre 1 XMUMUUECKUE CBOMCTBA.
Cnoco6s! nmoydenus. [1pasuio 3aiineBa

8 XuMHUYECKue CBOMCTBA alnkeHoB. [IpaBuino MapkoBHUKOBA

9 Anxanuensl. Tunsl nuenoB. Homenknarypa. Xumnueckue cBoiictsa. Biausaue

CONPSDKEHMS Ha XapaKTep PeakUny MPUCOETUHEHHS BOJAOPO/1a, TAIOT€HOB,
raJlOr€HOBOIOPOIOB. JIMEHOBBIN CUHTE3.

10 Aunkusbl. Ctpoenne mosekyi. M3omepus. uznueckre 1 XUMUYECKHE CBOMCTBA
ankuHoB. Peakius npucoenunenus. KucinotHelil Xxapakrep ankuHoB. Peakiuun
3amenieHus. Onuromepusanus ankuHoB. Okucienue. [IpakTnyeckoe 3HaUYECHHE
AJIKUHOB.

11 Opranndeckue HUTpocoeAnHeHus1. Mi3oMepus, HOMEHKIIaTypa, CIIOCOObI MOJTyYeHHUSI,
XAMHYECKHUE CBOMCTBA

12 Amudarnveckne amunabl. HoMeHkIaTypa, n3oMepusi, CliocoOb! MOIY4YeHUs] aMUHOB U
WX XUMHYECKHe cBoiicTBa. Hambomnee BaxxHbie nmpencraBurenu. [lomydenue HaitnoHa.

13 Hutpuns! 1 nzoHuTpHiIE! anudaTtruaeckoro psaa. Homenkinatypa, uzomepus,
CHOCcOOBI NOJTYYEHUS U XUMHUYECKUE CBOICTBA

14 lNanorennpounsBoansie yriaeBogopoaos. Kinaccuduxamms. M3omepus. usnueckue
cBoricTBa. CiocoOBI MOTyISHUSI.




15

["anoreHnpou3BOHEIE YTIEBOIOPOI0B. XMMUUYECKHE CBOMCTBA. BiusiHUe CTPYKTYpbI
cyOcTpara u yCIOBHIA PEakui Ha MEXaHHW3M U CKOPOCTh HYKJICO(PUIHHOTO
3aMenIeHUs

16

Mexanu3M anupaTHyecKoro MOHOMOJIEKYJIIPHOTO HYKJICO(HIBHOTO 3aMEIICHHUs

17

Mexanusm anudarrndeckoro OUMOJIEKYISIPHOTO HYKIICO(MUILHOTO 3aMEIICHHS

18

Cmuptsl. Knaccudukarus, HoMeHKIaTypa, n3oMepus. Puzndeckue CBOMCTBA.
KucnoTtHeie cBOMCTBa CIUPTOB. XUMHUYECKHE CBOMCTBA. HykneoduibHbIe peakium
3aMerieHus ruapokcuia. CupThl Kak OCHOBAHUS U HYKJICO(UIbHbBIE PEareHThI.

19

Anpaeruapl U KeToHbl. OCOOEHHOCTH CTpOoeHUsT MOJIeKysl. Homenkiarypa.
dusnueckue cBoicTBa. CriocoObl MOTyYeHHS

21

Anbaerupl ¥ KeTOHbI. XUMHYECKue cBoicTBa. HykineopuinbHbIe peakiuu mo
KapOOHMIIBHOM rpytre. Peakiiuy okuciieHus, BOCCTaHOBICHHS. AJIbIOIBHO-
KPOTOHOBAs KOHACHCAIMs. Peakiyy ¢ MeTAITIOOPTaHNYECKUMU COCTMHCHUSIMU

22

Kap6onossie kucnotel. CTpoeHue Mosekysl. MHOTooOpa3ue KapOOHOBBIX KUCIIOT.
Homenknarypa. ®usnyeckue cBoicTBa. XapakTepUCTUKA OOIIMX XUMHUECKUX
CBOMCTB.

23

OnHOOCHOBHBIE KUCIIOTHI ATHIIEHOBOTO psiaa. HomeHnknarypa (>keHeBckas,
TpuBHalbHasA). MI3omepusi: cTpykTypHas U reomerpudeckas. CriocoObl MOTydeHHs
KHCJIOT.

24

[Tpou3BoHbBIE KAPOOHOBBIX KUCIOT. AHTUAPUIBL, TaJOTEHAHTUAPAIbI, AMUIbI.
OO01mas XxapakTepuCTHKa XUMUYeCKUX cBOUCTB. [lonydenue.

25

Crnoxnbie 3upbl kKapooHOBBIX KuCIOT. CTpykTypa. Homenkiarypa. [Tonyuenue.
Xumunueckue cBoiictBa. ['maponus. [lepestepuduxanms.

26

[Ipocteie muHEiHBIE 2Pupbl. HOMeHKIaTypa, moydeHne, XAMUYECKHE CBOMCTRA.
Huknnueckue 3¢upsl (0-, B-, y- okucn). [lonyyenne nqukimnyeckux 3pupos.
Xumudeckue cBoicTBa MUKI0(GUpoB. OCOOCHHOCTH XMMUYECKUX PEAKITUI O~
OKHCEH.

27

Huxmanel. Kiaccudukanmss TMUKIMYECKHX — YIVIEBOIOpOoaoB. Homenkiatypa wu
u3zomepusi. Crioco6s! nmomyueHust MoHoIukI0B C3 — C6.

28

XUMHYECKHE CBOWCTBA MalbIX UWKIAHOB (THIPUPOBAHUE, TaJOI€HUPOBAHUE,
THJIPOTaJIOTeHUPOBaHUE, OKHcIeHHe). OCOOCHHOCTH TOBEACHUS LMKIIONPONAHOB.
[IpuMeHeHre 1 3HaueHHe MOHOIMKIIAHOB.

29

Apomarudeckue yrieBofopojibl. OcoOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS MOJIEKYIIbI
OcH301a W €ro XHWMHYECKOTO IOBeleHUs. OHeprusi pe3oHanca. Ilonsarue
«ApOMAaTUYHOCTH» U NPaBUIIO XIOKKEIS.

30

XuMHUEcKue CBOHCTBa OeH30a (peakuu MPUCOEIMHEHUS, OKUCIICHNUS, 3aMEILICHHS).
Karanutnueckoe ruapupoBaHue apeHoB. BoccraHoBineHue OeH3o0ida U €ro
IIPOU3BOAHBIX 110 bépuy

31

3amenieHHble OCH305IbI. BiusHuMe 3aMecTUTeNell Ha paclpesesieHHe JJICKTPOHHON
IIJIOTHOCTHU B 66H30JII:HOM KOJIBLIC U HAIIPABJICHUC aTaKH SHGKTpoq)HHa. 3amecTurenn
MIEPBOrO U BTOPOTO POJa.

32

®enoubl. HoMeHkIaTypa, n3oMepusi, CiocoObl MOJIydeHHUs] OAHOATOMHBIX (DEHOJIOB.

33

XUMHYEeCKHUEe peakUWd B apoMaTUYecKoM sjape (eHonoB  (TUAPUPOBAHHE,
anekTpodmibHOE 3amenienne, peakiun Konsoe u Pelimapa-Tumana u ux MexaHusm),

34

Apomaruyeckue aMmuHbl. HoMeHKIaTypa M H30MeEpHs, 3JEKTPOHHOE CTPOEHHUE
apoMaTudecknux aMuHOB. CrocoOBl TOJIYYeHUS W TMPUMEHEHHE apOMATHYECKUX
AMUHOB.

35

XUMHUYECKUE PEAKUMH aMHHOIPYIIBI B  apOMAaTMYECKUMX amuHax. Peaknus
JMa30TUPOBAHUS

36

Anxmin6ensonsl. Homenkmarypa,uzomepusi. CiocoObl MOJTydeHUs.




37 OcoOCHHOCTH pEaKIuii BOCCTAHOBJICHUS apOMAaTUYECKHX HHUTPOCOCAMHCHHUH MPH
pa3znuuHbIX 3HaueHusX pH. beH3suauHoBas neperpynnupoBka.

38 OcobenHoctn peakiuii  cynbGupoBaHUsS OCH30J1a, TOHSATHE O KHHETHYCCKOM
U30TONHOM d3(pdexre. DHepreTnyeckas auarpaMma peakud 3JIEKTPOPUILHOTO
3aMelIeHMsl.

39 Konnencanust ¢eHonoB ¢ (praneBbIM aHTHAPUIOM, aTU(PaTUYECKUMU KETOHAMH U
amudatryeckumMu  anpaerunamu. llomydenne deHoabopMabIeTHAHBIX CMOJ, HX
TUIIBl U IPUMEHEHUE.

40 MexaHu3Mm JACUCTBHSL 3aMECTHUTENIE IMEepBOr0 poJa Ha OPUEHTALMIO aTaku
AJIEKTpOIIa U aKTUBHOCTH OEH30JIBHOTO SIpa.

41 MexaHu3M peakiuii 3JIeKTpOOUIBHOTO 3aMEIICHHS B ApOMAaTHYECKUX CHCTEMax

42 Peakuuu runpokcuna QeHosna — KUCIOTHOCTH (E€HOJIOB, oOpa3oBaHue (hEHONATOB,
MPOCTBIX, CIOXKHBIX 3(QUPOB, eperpynnupoBka Oprca, BOCCTAHOBICHUE U OKUCICHUE
(eHOII0B U T.1I.

43 Peakuuu cosell 1na3oHus, HAYIIHE C BBIICICHUEM a30Ta

44 Peakiuu cosneii muazonus, uaymme 0e3 BBIJCICHHS a30Ta.

45 ANKWIOeH30516. XUMUYECKHE PEaKIIui B apOMaTHYECKOM sijipe ¥ B OOKOBOM IIETIH.

46 HurtpoBanue apomatuueckux coequHenunii. Hutpyromuye areHTsl. MeXaHu3M peakiuu
HUTpoBaHUsA. HutpoBanue OeH307Ma U 3aMelieHHBIX OeH3onoB. Ilomydenue
MOJIMHUTPOAPOMATHUYECKUX COCTMHEHUI.

47 lamorenupoBanue (XJIOpHpOBAaHUE U OpOMHpPOBAHHE) OCH30JIa M 3aMEIICHHBIX
MPOU3BOJIHBIX OeH3051a. MeXaHu3M peakluu U IpHupoja 3JIEKTPO(UIBLHOIO areHTa
raJIOT€HUPOBAHMSI.

48 Peakun ankunupoBanus apeHoB 1o @punemto-Kpadrcy. Ankunupyrommue areHTsl,
MexaHu3M peakiuu. [lonmuankuiaupoBaHue apeHoB. Peakuum un3zoMepusanuu B
nporeccax ankwimpoBanus 1o Dpuaemo-Kpadrcy. CuHTE3 auapriMeTaHOB U
TpUapuIMETaHOB. TpuapuiIMeTaHOBBIE KPACUTEIH.

49 AnmnupoBanue apeHoB 1o @puaento-Kpadbrey. Anmnupyromuye areHTel. Mexanu3m
peakuuu. PernocenekTuBHOCTD allMJIMPOBAHUS B O- U N-TIOJOXKEHUS.

50 OnexTpoduiabHOe HOPMUIUPOBAHUE APEHOB: PEAreHThl (POPMUTHPOBAHUS, MEXAHU3M
peakury U NPUMEHEHUE B OPraHUYeCKOM CHHTE3E.

7.3.2. Kpurepuu 1 HOpMbI OLEHKHU

dopma
NpoBe/ieHUs
CemecTtp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTalnuu
7 3aueT (YCTHO) «3a4TCHOY OTBeT Ha TPU TEOPETUUECKHUX

BOIIPOCA,  CTYIEHT  XOPOILO
BJIaJIe€T MaTEPHAJIOM U OTBEUYAET
Ha JOIOJIHUTENIbHBIE BOIIPOCHI C

MIOHUMaHUEM, MIPUBOAUT
IIPUMEPBL.
«HE 3a4TCHO» He orBewaer HM Ha oauH wu3

TCOPCTUUCCKHUX BOIIPOCOB, HC
MOXCT OTBC€THUTh HH Ha OJHH
I[OHOJIHI/ITG.HBHHI\/'I BOIIPOC.




8. Y4eOHO-MeTOANYeCKOEe M HHPOPMALIMOHHOE 00ecTiedeHHue TUCIUTIITHHbI

8.1.

Oobs3aTesbHAsE IUTEpaTypa

Tun (yueOHuK, yueOHOE

KoanuecTBO B

HAaY4YHOM
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) I'ox n3nanus oudauorexe /
n/n MeTOoANYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumeHoBaHue
IbC
1 PeyroB O.A., Kypu A.JL, | Oprannueckast xumus. B 4 vactsx. U.1 Y4eOHUK 2017 3BC «IPRbooks»
byrun K.I1.
2 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumusi. B 4 vactax. Y.2 Y4eOHuK 2017 3BC «IPRbooks»
byrun K.I1.
3 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumus. B 4 yactsx. U.3 Y4eOHUK 2017 3BC «IPRbooks»
byrun K.I1.
4 | PeyroB O.A., Kypn A.JL, | Opranuveckas xumus. B 4 gactsx. .4 YueOHUK 2016 OBC «IPRbooks»
byrun K.I1.
5 | FOpoBckas M.A., Kypkun | OCHOBbI OpraHMYeCcKOW XUMHUHU : y4eOHOE YuebHoe nmocobue 2020 OBC «IPRbooks»
A.B. nocobue
6 | boposnes U.B. Oprannyeckass ~ XUMHs:  TEPMHHBI | YuebHoe nmocobue 2020 OBC «IPRbooks»
OCHOBHBIE pEaKIuu
7 | Kapnos C.C., Hypues B.H., | 3amaun no o0memy Kypcy OpTraHHYECKOM YuebHoe nmocobue 2016 OBC «IPRbooks»
Tepenun B.1., 3aiiueBa I'.C. | xumun c pemieHusAMU Uit OakaaaBpoB :
ydaeOHoe mocodune
8 | Yerpaiok FO.A. Veroeiiok, FO. A. Jlekiuu 1o opraHnyeckoin Y4eOHoe mocodue 2016 3BC «IPRbooks»
xumud. Yacte 2. XuMuUA YIIIEBOAOPOIOB.
AJTKaHbI, aJTKEHBI, ATKUHBI U JTUCHBI
9 | Tepenun B.WU., Jlupanios | [IpakTukym 1mo opraHu4eCKOd XUMUHU YuebHoe nmocodue 2020 OBC «IPRbooks»

M.B., Jlupaunmora JLH.,
MarseeBa E.Jl., HBuenko
I1.B., Hugantses 1.0.

pen. 3edpuposa H.C.
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8.2

JlonosHUTeILHASA JUTEpaTypa

Tun (yueOHuk, yueOHoe

KoanuecTBO B

HAy4YHOI
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanusa oudauorexe /
n/n MeTOoINYEeCKoe mocoome,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | JluBanmoB M.B., 3aiineBa | Opranuyeckass XuMus. 3ajaqu 1o OOIIEMY VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'C., JluBanmoBa JLU., | kypcy ¢ pemenusimu. B 2 wyactax. Y. :
I'ymoxkuna H.C., Bonecos | yuebHOe mocobue
N.I'. mon pen. 3edupona
H.C.
2 | JluannmoB M.B., 3aiineBa | Opranuyeckass XuMus. 3aja4u Mo OOIIEMY VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'.C., JluBanmoBa JL.U., | kypcy c pemenusiMu. B 2 wyactax. Y.II :
I'ymoxkuna H.C., Bonecos | yue6HOe mocobue
N.I'. mox pen 3edupona
H.C.
3 | byneB A.C. Teopernueckne OCHOBBI ~ OPraHHUYECKOM VYuebHoe nmocobue 2014 53
XUMHUHI 3alaYHUK 10 JAUCHUIUIHHAM
"Teoper. OCHOBBI Opras. XUMHH'",
"MexaHusmbl oprad. peakuui", "Peax.

CIOCOOHOCTH OpraH. COeTMHECHUN"




8.3. Ilepeyenb nmpogeccHOHAIBLHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
00O «/HHOBaLIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBaMOHHO-U3AATENbCKUI 10M «byTiiepoBckoe Hacienue»», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. XKypH. / Cubupckoe otaenenue PAH. — Dnextpon. xypHai. — HoBocubupck : M3naTenscTBoO
CO PAH, 1999- . Pexxum nocrtyna K )KypH. http://www.sibran.ru/journals/Hviur/

- - WebofScience [DnekTpoHHBIH pecypc]: MyIbTHIUCHMIUIMHAPHAA pedepaTuBHAs

Oaza JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 - Pexum JOCTYyTIA:
apps.webofknowledge.com. — 3arm. ¢ skpana. — f3. pyc., aHrmI.
- - Scopus [DnexkTpoHHBI  pecypcl]: pebepaTuBHas  6aza  JaHHBIX.

— Netherlands: Elsevier, 2004 — Pexxum qoctyma: scopus.com. — 3arii. ¢ 9kpana. — S3. pyc., aHri.

- - Elibrary [DnexTpoHHBI pecypc|: HaydHas JIEKTpOHHAs OmOnmoreka. — Mockaa:
H3B, 2000. — Pexxum nocryna: elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

- - SpringerLink [DneKTpoHHBIT pecypcl: [6aza JAHHBIX |.
— Switzerland: SpringerNature, 1842. — Pexxum goctyna: link.springer.com. — 3ari. ¢ skpana. — 3.
aHTJI.

- - ScienceDirect [DJeKTpOHHBIM pecypc]: KOJUIEKIHMS 3JCKTPOHHBIX  KHUT
nznarenscTBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma: sciencedirect.com. — 3ar.
C DKpaHa. — 3. aHrIL.

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust

Ne Haumenosanne IO PexBH3UTHI L[OFOB?pa
n/n (mara, HOMep, CPOK AeMCTBUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeCTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

8.5.

00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCIHUIINHE

Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, He00X0AMMOMH /1J151 OCYIIeCTBJICHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00paTOPHii, MACTEPCKHUX H

I'-401

Ne Ap. 00bEKTOB ISl IPOBEACHUS
N IlepeyeHb 0CHOBHOI'O 000PY10BAHMS
n/n | NpaKTU4ecKuX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)

1 | Yuebnas ayautopus 1uist npoBeAcHus 3aHATUH | CTONBI  yYEHUYECKHE TPEXMECTHhIE W
JEKIMOHHOTO TUMA. YueOHasi ayAUuTOpHsl IJs | ABYXMECTHBIE MOHOOJIOKH, CTOJ
MPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA. | MPENoJaBaTeIbCKUM, CTyI
VYyeOnass  ayauTopusi  AJs  KypCOBOIO | MperojaBaTeidbCcKuid, kadeapa, JocKa
MPOCKTUPOBAHUS  (BBIMOJHEHUS KYpPCOBBIX | MEJIOBAs. JKpaH HABECHOM, MPOEKTOpP.,
pabor). YueOHast ayTuTopusi JUIsl MPOBEACHUS | TTPOIIECCOP. MBIIITb KOMIL., TTYJIbT.
TPYIIOBBIX u WHIUBUTyaJIbHBIX
KOHCYJbTallMi. Y4eOHass ayauTopus IS
MIPOBECHUS 3aHSATUN TEKYIIEro KOHTPOJS U
MPOMEXKYTOUYHOU aTTECTALIUH.

A-125

2 | YueOHas ayauTopusi Jisl TPOBEICHUS Croutbl YUYEHUYECKHUE JIBYXMECTHBIE
3aHITHIA JEKIIMOHHOTO THMA. YdeOHast (MOHOOJIOKH), CTOJI TPENOJaBATEIbCKU,
ayIUTOPUS AJIs IPOBEACHUS 3aHATUI CTYI MIPENO01aBaTeNIbCKUN, JIOCKa
CEeMHMHAPCKOTo THMA. YuyeOHas ayAUTOpHUS sl | ayAUTOpHAs (MenoBas), Tabmumna
KYPCOBOTO MPOEKTUPOBAHUS (BBINOJTHEHUS Meneneesa.

KYPCOBBIX paboT). YueOHas ayquTOpHs s
MIPOBEICHUS TPYNIOBBIX U UHANBUYAIBHBIX
KOHCYJIbTAIMi. YueOHast ayuTopus s
IIPOBEICHUS 3aHATHM TEKYLIEro KOHTPOJIS U
IIPOMEKYTOUHOH aTTECTALUU.

A-215

3 | [lomemenue nanst caMOCTOSITENbHOM PaOOTHI | CTONBI yUeHUYECKHE, CTYNbsI yYUSHUYECKHE,
CTYAECHTOB. IIK ¢ BeIxoa0M B ceTh MIHTEpHET.
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