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Creruanu3anus Oo0orareHue MoJe3HbIX HCKOIAeMBbIX
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AyZIUTOPHBIC 3AHATHS 51
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9acoB Ha KOHTPOJIb 36
cemecTp(bl) U3YUCHHS 7

Pacnpenene}me YacCoB JUCHMIIJIMHBI 110 ceMecTpam

CEMECTp 7 Hroro

Bup 3anaruii VII PIT VII PIT
Jlexun 17 17 17 17
[TpaxkTuyeckue 17 17 17 17
JlabopaTopHsie 17 17 17 17
Uroro ayn. 51 51 51 51
Cawm. pabora 129 | 129 129 | 129
Yacel Ha KOHTPOJIb 36 36 36 36
Uroro: 216 | 216 216 | 216
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JIoteHT, K. mell. HayK, JOUEHT
Ilonesa Enena AnexcannpoBHa
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Pabouyast mporpamMma AUCIUILITHHEL
Opranuyeckas XuMus

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAHAAPT BBICIIEr0 00pPa30BaHUs — YPOBCHb
crieranuTeTa (eaeparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeNbHOTO YUPEIKICHHS
BEICIIIEro 00pa3oBanus «HarmoHanbHBIN HCCIEIOBATEIBCKUN TEXHOIOTHUSCKHI YHUBEPCUTET
«MHUCuC» no crienpanbHOCcTH 21.05.04 Toproe neno (npukas ot «02» aexabps 2015 r. Ne 602 0.B.)

Buinyck 2:
om 2 dexabps 2015 2. Ne 602 o.s.

CocraBneHna Ha ocHOBaHHH ydeOHoro 1uiaHa 2016 roga Habopa:
21.05.04 T'opHoe neno, O6oraiieHne MoNe3HbIX HCKOMIaeMbIX, YTBEPKASHHOr0 YueHbIM coBeToM HUTY
«MUCuC» 22.02.2018 r., mporokost Neb.

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3aceJaHnH Kadeapbl
TOPHOTO Jiena

HaumeHoganue kageopsl
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3aB. kadeapoii I'J] A.A. KoxyxoB

H.0. Damunus

«23» anpens 2020 1.
PykoBoaurens OITOII BO '
3aB.xadenpoii I'JI, 1.T.H., TOIEHT A.A. KoxyxoB

" noonucs H.0. @amunus



1. HEJIN OCBOEHUSA

Heas mucuuniInHbl — GOPMUPOBAHNE Y CTYIEHTOB HAYYHBIX IMPEACTABICHUHA O KIACCH(PHUKAINNA OPTraHMYECKUX
COEIMHEHUI, HOMEHKJIAType, CTPOEHUH, U30MEPUH, O CBOMCTBAX Pa3INMYHBbIX KJIACCOB OPraHUYECKUX COECIUHEHHH,
MEXaHU3MaxX PeaKLuil.

3agauM JUCHMIIMHBI:

1. n3ydyeHHe OpPraHMYECKUX XUMHUYECKUX MPOLECCOB, 3aKOHOMEPHOCTEN NMPOTEKAHMUS OPTaHUYECKUX XMUMUYECKUX
peakiuii;

2. OBIaJeHUE HABBIKAMH CaMOCTOSITEILHOTO COCTaBIICHUS YPaBHEHHUH OPraHMYEeCKUX XUMUYECKUX PpeakUuid u
(DU3UKO-XUMHYCCKHUMHU PacueTaMH [0 YPABHCHHSM PEaKIui;

3. TMpaKTUYECKOE OCBOCHHE METOJOB XWMHUYECKOIO aHajiu3a, TEOPETHUUECKOr0 U JKCIEPUMEHTaIbHOIrOo
HCCIICIOBaHMS B TPO(PECCHOHANTBHOM JICSITEIBHOCTH.

2. MECTO B CTPYKTYPE OBPA30BATEJbBHOU NPOI'PAMMBI

Yacts OIIOII BO (6a3oBas1, BapuaTuBHas) | baszoBas
2.1 TpeGoBaHust K NpeBAPUTEIbHOM IOATOTOBKE 00YYAIOIIMXCS —
MIPEIICCTBYIOMINE TUCIUTUTHHEI (MOTyTH), TpakTiku u HUP
2.1.1 | Xumus
2.1.2 | AureOpa, aHanuTHYECKasi TeoOMeTprs, U PepeHINATbHBIC HCYUCICHUS
2.2 Juctumnuael (Moynn), npaktuku 1 HUP, nis KoTopbIX HE0OX0IMMO 0CBOEHUE NaHHOUW TUCIUTUINHBI—

MOCTIeTYFOIINE TUCIUTUTAHEI (Moaynn), npaktuku 1 HUP

2.2.1 CrernmabHBIC 1 KOMOMHHPOBAHHBIE METOIBI 00OTaIICHIS

2.2.2 diroTariMoOHHEBIE METOIBI OOOTAIEHNS

2.2.3 | HayuHo-uccienoBaTenbckas padbora

2.2.4 | IlpepnuiutoMHast MPaKTHKA AJISl BBIOJIHEHNS BBITYCKHON KBAIM(HUKAIMOHHOW PabOTHI

3. AHAUKATOPHI ®OPMUPOBAHW A KOMITETEHIIAT,
COBMEIIEHHBIE C PE3YJbBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

OrMK-4.1 roToBHOCTb C €CTECTBEHHOHAY4YHbIX NO3UL M OL,eHUBATb CTPOEHUE, XMMUYECKUIA 1 MUHEPaNbHbI
€OCTaB 3eMHOI1 KOpbl, MOpdonornyeckne ocob6eHHOCTU U reHeTUYeCcKUe TUMNbl MeCTOPOKIEHHI TBePIbIX
MO0JIE3HBIX HCKOMAEMBbIX NPH PelleHuH 32124 M0 PAIMOHAJILHOMY M KOMIIJIEKCHOMY OCBOEHHIO Fe0pecypCcHOro
TOTEeHINAJIA HeIp

3HaTh: 3-1 CyTh OpraHM4ecKuX XUMHYECKUX IPOLIECCOB, OOIIHE 3aKOHOMEPHOCTH IPOTEKAHUS OPraHUYe CKUX
XUMUYECKUX PEaKLUil
3-2 MecTo opraHu4yeckoif XUMHUH KaK HayKH B CTPYKTYpE TEOPETHUECKUX U MPAKTUIECKHUX 3HAHUH.

VYMeTh: V¥-1 OcymiecTBasITh KOPPEKTHOE MAaTEMATHUECKOE OMTUCAHIE XUMHUUECKHX SIBICHUH U
TEXHOJIOTHIECKUX MIPOIICCCOB;

V-2 [IpuMEHSTh COBpEeMEHHOE XUMHUKO-aHATUTHIECKOE 000PYIOBaHHE TIPH PEIICHUH MTPAKTUICCKUX
3azad4;

V-3 [IporHo3upoBaTh 1 ONPEENATh CBONCTBA COEAMHEHUN U HAPaBICHUS] XUMUYECKUX PEaKIuii;

Bnaners B-1 HaBrikaMu caMOCTOSITETTFHOTO COCTABIICHHS YPABHEHNH XUMHUYECKUX PEaKIliii;

HaBBIKOM: | B-2 Meronmamu paboThl Ha OCHOBHOM XMMHKO-aHAIUTHIECKOM 000pyI0BaHUHY;

B-3 OcHOBHBIMHU (U3UKO-XMMUYECKHMH pacueTaMy M pacy€TaMu 110 YPaBHEHUSIM XHMHUYIECKIX
peaxiyii Te0JIOTUIECKUX ITPOLECCOB.

IICK-6.1 cnoco0HOCTH aHATU3MPOBATH TOPHO-T€0J0rHYecKy 0 HH(popMauIo 0 cBoiicTBaxX U
XapaKTEePUCTHKAX MUHEPAJIBLHOI0 ChIPbsi 1 BMELIAIOIINX TOPOJ

3HaTh: 3-1 OCHOBBI TEXHOJIOTHH MPOMU3BOJICTBA pabOT MO 0OOTAIEHUIO MOJIE3HBIX NCKOMAeMBIX.

YMers: VY-1 aHanu3upoBaTh TOPHO-TEOJIOTHIECKYIO HH(OPMAIIHIO O CBOMCTBAX M XapaKTEPUCTHKAX
MUHEPAJILHOTO ChIPbSI

BJ'IaILCTB B-1 BI)I60pa TCXHOJIOTMU NPOU3BOJACTBA pa60T 10 O60FaHI€HI/IIO ITOJIE3HBIX UCKOIIA€CMBIX
HaBBIKOM: B-2 COITPOBOXKJACHUSA pa60T 110 060FaIII€HI/IIO TOJIC3HBIX NCKOMMACMbIX JOKYMCHTAMU




4. CTPYKTYPA U COAEP KAHUE

Kopn
HaumeHoBaHMe pa3ae/ioB U Ceme | Koa-Bo Jlutepary
3aHA Komnerennuun IIpumeuyanue
st TeM /BUA 3aHATHSA/ cTp 4acoB pa
Pasnea 1. YriaeBoaopoabl
1.1 | OcHOBHBIE TIONOKEHUL
OpraHN4eCKON XUMHHU. OIK-4.1 JI1.1,
Krnaccudukanms opraHndeckux 7 2 (3-1,3-2) J1.2.1
COCJIMHEHUH. ’
/nexuus/
1.2 OCHOBHBIE TIOJIOKEHUS OIIK-4.1(Y-1, Y-
OpPraHUYECKOW XUMHH. 2,¥-3,B-1, B-2,
JI1.1,
Xummyeckasi CBs3b. 7 5 B-3) 1121
/mpakTuka/ TICK-6.1 o
(¥-1,B-1, B-2)
1.3 | [loHATHS O HOMEHKIIATYpE OIlK-4.1
OpTaHUYECKHAX COCTUHCHUI (3-1, 3-2) JI1.1,
/aexkuus/ 7 2 TICK-6.1 J1.2.1
(3-1, 3-2)
1.4 | HoMmeHKiIaTypa OpraHHYECKIX OIlK-4.1
COEUHEHUI vV-1,V-2,V-3, 1.1
/mpakTuka/ 7 5 B-1, B-2, B-3) I 2 1’
[1CK-6.1 -
(Y-1,B-1, B-2)
1.5 YreBoaopo s OIlK-4.1
/nexuust/ (3-1, 3-2) J1.1,
7 2 I[ICK-6.1 J1.2.1
(3-1, 3-2)
1.6 YraeBogopoast OIlK-4.1
/mpakTuka/ (V-1,V¥-2,V¥-3, 1.1
7 3 B-1, B-2, B-3) 1 2 1’
I1CK-6.1 -
(Y-1,B-1, B-2)
1.7 | Jlabopatopuas pabota Nel OIlK-4.1
OUYUCTKA OPEAHHHECKHX V-1,V¥-2,V-3, 1.1
COEJUHEHUUA 7 4 B-1, B-2, B-3) I 2 1’
I1CK-6.1 -
(Y-1,B-1, B-2)
2 Pazgen 2.
Kucnopoacoaepxamue
OpraHn4ecKHe coeTHHEHHUSs
2.1 | Couptsl 1 peHOIBI OIlK-4.1
/nexmmsi/ (3-1,3-2) J.1,
7 2 I[ICK-6.1 J1.2.1
(3-1,3-2)
CrupTsl 1 PEHOITBI OIlIK-4.1
/mpakTuka/ V-1,V-2,V-3, 1.1
2.2 7 2 B-1, B-2, B-3) T 2 1’
I1CK-6.1 -
(Y-1, B-1, B-2)
KapOoHubHbEIE coeTMHEHHS OIlK-4.1 J1.1,
2.3 | /nexuusi/ 7 1 (3-1, 3-2) J1.2.1

I1CK-6.1




(3-1, 3-2)

KapOonubHbIe coeTMHEHNS OIlIK-4.1
/mpakTuka/ (V-1,V¥-2,V¥-3, 1.1
24 B-1, B-2, B-3) J'[2. 1’
' I1CK-6.1 -
(Y-1, B-1, B-2)
KapOoxcuinpHbIE cCOeTMHEHUS OIlK-4.1
/nexuus/ (3-1,3-2) J1.1,
25 ICK-6.1 J1.2.1
(3-1,3-2)
KapOoxkcuipHbIe COCTUHCHUS OIlK-4.1
/mpakTuka/ V-1,VY-2,V-3, 1.1
6 B-1, B-2, B-3) 1o
' I1CK-6.1 -
(¥-1,B-1, B-2)
JladopaTopHasi paGora Ne 2.
2.7 SJIEMEHTHBINA AHAJIN3 .
OPTAHMYECKHNX COEJVMHEHMI
3 Paspgea 3.
DJIeMeHTOOpraHnYecKue
coe/IMHEHHUsI
3.1 | Azorconepikalue opraHn4ecKue OIlK-4.1
COCTMHEHUS. AMUHEI. (3-1, 3-2) JI1.1,
AMUHOKHCIOTH. MOYeBHHA. I[ICK-6.1 J1.2.1
Jlnazo- 1 a30COCTMHCHHS (3-1, 3-2)
[nexuus/
3.2 AzoTconepxaiue OIlK-4.1
OpPraHUYECKUE COCAUHCHHUS V-1,V-2,V-3, 1.1
/npakTuka/ B-1, B-2, B-3) k 2 1’
TICK-6.1 -
(Y-1,B-1, B-2)
3.3 | Cepoconeprxarue OIlK-4.1
OpTraHHUYECKUE COCTUHCHHUN (3-1, 3-2) JI1.1,
[nexuus/ I[ICK-6.1 J1.2.1
(3-1, 3-2)
3.4 | Cepoconeprxariye OIlK-4.1
OpraHUyYecKHue COeTMHEHUI (V-1,V¥-2,V¥-3, 1.1
/mpakTuka/ B-1, B-2, B-3) Hz‘ 1’
TICK-6.1 -
(Y-1,B-1, B-2)
3.5 | Opranudeckre COCIUHCHHUS C OIIK-4.1
HECKOJIbKUMH (3-1,3-2) J.1,
(hyHKIIMOHATIFHBIMH IPYyTIIaMHU I1CK-6.1 J1.2.1
[nexnmst / (3-1,3-2)
3.6 Apomatuyeckue COeJUHEHUs U OIlK-4.1
MPOU3BOIHBIE APOMATHUECKUX (3-1,3-2) J1.1,
YIJIEBOIOPOIOB TICK-6.1 JI.2.1
[nexnmst / (3-1,3-2)
3.7 Apomatruyeckue COeTUHEHUs U OIlK-4.1
MIPOM3BOTHBIE APOMATHIECCKHIX V-1,V-2,V-3, JI1.1,
YIJIEBOJOPOJIOB B-1, B-2, B-3) J1.2.1
/mpakTuka / I1CK-6.1

(¥-1,B-1,B-2)




3.8 | JlabopartopHas paboraNe 3. OIlK-4.1
AJIKAHBI, AJIKEHBI U Y-1,¥-2, V-3, 1.1
AJIKMHbBI 4 B-1, B-2, B-3) T 2 1’
I1CK-6.1 -
(¥-1,B-1,B-2)
Pasnen 4.
4 BbicokoMoIeKyIsIpHBIE
OpraHUYecKHe COeIHHEHHS
4.1 | BeICOKOMONEKYIISIPHBIE OIlK-4.1
OpraHUYeCKHE COCIUHEHUS (3-1,3-2) J1.1,
[nexnmst/ 2 [1CK-6.1 J1.2.1
(3-1,3-2)
4.2 | BeicokoMoneKyspHbIe OIlK-4.1
OpPTaHUYECKUE COCUHCHHUS vV-1,V-2,V-3, 1.1
/mpakTuka/ 2 B-1, B-2, B-3) T 2 1’
ICK-6.1 -
(¥Y-1, B-1, B-2)
4.3 | JIaboparopHas padota OIlK-4.1
JlabopatopHas pabota Ne 4. V-1,V-2,V-3, 1.1
YIJIEBOJBIL. ITOJINCAXAPU/IbI 2 B-1, B-2, B-3) 1 2 1’
[1CK-6.1 -
(Y-1, B-1, B-2)
Jlabopatophas padota Ne 5. OIlK-4.1
AMUHOKHCJIIOTHI. BEJIKU vV-1,V-2,V-3,
J1.1,
A B-1, B-2, B-3) 1o
I1CK-6.1 -
(¥Y-1, B-1, B-2)
5 CamocrosiTesbHasi padora
CTY/IEHTA
5.1 | YcBoenue TeKymero yueGHOTo OIIK-4.1(3-1, 3-2,
MaTtepuaia V-1,V-2, V-3,B- J1.1,
1, B-2, B-3) 1.2,
28 ICK-6.1 2.1,
(3-1, 122
V-1, B-1, B-2)
5.2 | CamocTOsTeNbHOE H3yUEHHE
pas3/iesioB AUCIMILINHBL:
Croxusie 3¢upsl. JKupsl.
VYrineBosl, Kpaxmal, IeuTI03a
OKCOKHCHOTSI.
OKCHKHUCIIOTHL.
Knaccudukanms, HoMeHKIIaTypa.
Sgg;g?;ﬂ ; OIIK-4.1(3-1, 3-2,
Z v-1,V¥-2,¥-3,B-
CBOICTBA. J1.1,
KauecTBeHHbIe peakiiuu 36 1, B-2, B-3) J12.1
. ICK-6.1 o
OpraHUYeCcKuX COeTUHEHHUN (3-1,
I'eTepolMKINYECKHE COSTHHEHHUS. V-1, B-1, B-2)

[IsTHYIeHHBIE TETEPOLUKIIBI C
OHUM rerepoaromoM. Pypas,
nppod, TnodeH. CtpoeHue.
ApOMaTHYHOCTb MATHUICHHBIX
rerepouukiioB. [llecTuunennsie
TeTEPOLUKIIBI C OJTHIM
rerepoatomoM. [Tupunus.
CrpoeHne. ApoMaTHYHOCTb.




5.3 IToaroToBka K NpakTUYECKUM OIIK-4.1(3-1, 3-2,
3aHATUAM V-1,V¥-2, V-3,B- J1.1,
1,B-2,B-3) J11.2,
7 25 I1CK-6.1 J12.1,
(3-1, J12.2
V¥-1,B-1, B-2)
5.4 | IloarotoBka K BBIIOTHEHUIO U OIIK-4.1(3-1, 3-2,
3aImTe 1adopaTopHBIX PadoT. V-1,¥-2,V-3,B- JI1.1,
1, B-2, B-3) JI1.2,
7 26 ICK-6.1 J12.1,
(3-1, J12.2
VY-1,B-1, B-2)
55 IloaroroBka K HaIMCaHUIO OIIK-4.1(3-1, 3-2,
KOHTPOJBHBIX paboT. V-1, V-2, V-3,B- J1.1,
1,B-2, B-3) J11.2,
7 14 IICK-6.1 J12.1,
(3-1, J122
V¥-1, B-1, B-2)
6 Kountpoan 7 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1 KoHTpoOJibHBIE BONPOCHI I CAMOCTOSITEJIbHOM MOATOTOBKH K IIPOMEKYTOYHOM aTTecTaluu
10 HTOTaM H3YYeHMs! JHCUUILITHHBI

Bomnpocs! 15 nposepku 3Hanuii (OIK-4.1, TICK-6.1)
1. AnkaHsbl, CTpOEHHE, sp3-r1/16p14111/13au1/1;1 opbuTaneil yriiepoaHoro atoma. [IpuMepsl B3aUMOACUCTBHUS OpOUTaseh
Pa3NUYHON CHMMETPHH IPU 00pa3oBaHUU G-CBs3U. HoMeHKIaTypa, criocoObl MOTyYeHHUS.
2. XuMHUYeCKHe CBOMCTBAa alKaHOB. [amouaupoBaHue, CyNIb(POXJIOPHUPOBaHME, CYJIb()OOKUCICHHUE, HUTPOBAHHE.
MexaHU3M paJiuKaIbHOTO 3aMEIICHUS.
3. AJIKEHBI, CTPOCHHE, SP>-THOPHIM3AIMS YIIEPOIHOrO atoMa. IIpHBECTH CXEMBI IEPEKpPHIBAHWS OpOHTANCH
pa3IMIHON CHMMETpHH TP 00pa3oBaHUH T-CBs3H. Llwc- u TpaHcu3oMepusa. HoMeHKmaTypa, ciocoOBl MOTyYCHHUS
AJIKCHOB.
4. XuMHuYecKHe CBOMCTBA AJKEHOB: peakUUW MPUCOEIUHEHUS K JBOMHOW cBszu. IlpaBuno MapKOBHHKOBA, €ro
oOBsicHeHHe. Peakiiy okucIeHUs IBOHHON CBSI3H, MOJUMEPHU3AIHS aIKSHOB.
5. AnkaaueHsbl, CTPOCHHE, THUIBI TUCHOB, HOMEHKIAaTypa. [IoHATHE O COMPSDKEHHBIX MBOWHBIX CBs3sax. CrocoOb
MOJIy4EHHUs TUEHOBBIX yrieBoaopoaoB. Ilonydenune 6yranuena mo cnocoOy Jlebenena.
6. XumMuueckue CBOWCTBA alkaJueHoB: peakuu 1,2- u 1,4- npucoenuHenwusi, o3oHupoBanus. [lonmumepusanus 1,2-
u 1,4. TToHsATHE O CHHTETUYECKUX U HATYPAJIILHOM KaydyKaX.
7. ANKUHBI, CTPOCHHE, SP-THOPUAN3ALIUS YTISPOJHOTO aToMa. ATOMHO-MOJIEKYJISIPHAs MOJENb CTPOCHUSI TPOHHON
cBs3u. HoMeHKkImaTypa, CriocoObl MOTydeHHs.
8. AJNKHHBI, XUMUYEcCKHe cBoicTBa. Peakuuu mnpucoennHeHUs, THIpaTalus ajJkuHOB, peaknus Kyueposa.
3ameleHue aToMa BoJI0Opoa, AIKWINPOBAHHUE aJIKUHOB, TUMEPHU3aLHsl U TPUMEpU3aLys aleTHIICHA.
9. TanoreHnpoW3BOJIHBIE IPEACIBHBIX YIIEBOAOPOAOB. HomeHkiaTypa, cmocoObl monydeHus. Peakiun
HYKICO(QMIBHOTO 3aMEIICHHUS TaIOTeHa IT0 MEXaHU3MaM Sy U Syp.
10. HempenenpHble ranoreHnpowm3BogHble. [lomyueHne W XuMmHuYeckue cBOHcTBa. OOBSACHHTH Pa3IUYHYIO
MOJBIKHOCTH TAJIOT€HOB B HACHIIIEHHBIX U HEMIPEACIbHBIX TAJIOTEHYTICBOIOPOIOB.
11. Onroaromusie crimptel. HomeHnknarypa. CriupThl IEpBUYHBIE, BTOPHYHBIE U TpeTHUHBIE. CIIOCOOBI OTydeH U,
XUMHYECKHE CBOMCTBA.
12. MHOTOAaTOMHBIE CIIMPTHI: STHICHIIIMKONb, TAUIEepHH. CIIOCOOB! OTY4YeHHUs, XUMUIECKHE CBOUCTRA.
13. Anpperunsl, ketoHsl. HoMeHKIaTypa, cTpoeHune KapOOHMIBHON Tpymmsl. CriocoObl MOTydeHHs ajdbACTHI0B H
KETOHOB.
14. Xumuyeckue CBOICTBa anbJErHIOB M KETOHOB. Peaknuu OKHUCIIEHUS, BOCCTAaHOBJECHHS, pEaKLUs C
neHTaxyopuaoM ¢ocdopa, ¢ CHHHIBHON KHCIOTOH, ¢ OMCYIb()UTOM HaTpHs.
15. Peakuum ampAETHIOB U KETOHOB C THIPOKCHIIAMHUHOM, (EHIITHIAPA3UHOM. AJBIOJIbHAS KOHJCHCAIUS,
MeXaHu3M peakiuu. MexanuzMm peakuuu Kannuuuapo. OTIMYUTENbHbIE XHMHUYECKHE CBOMCTBA allbIErHIIOB
KeTOHOB. KauecTBeHHBIE peaKIK Ha albJeTrUIbl.
16. HenpenenbHbie aabaeTHAB U KeTOHBL. HOMeHKIaTypa, criocoObl MoaydeHus. AKPOJICHH, XUMUIECKUE CBONWCTBA.
17. OmHOOCHOBHBIE KapOOHOBBIE KHCIOTH. HomeHkmarypa, crmocoObl monydenus. Cuiia KHCIOT, KOHCTaHTa
JIACCOITHALINH.
18. dyHKIMOHATIBHBIE MPON3BOAHBIE KAPOOHOBBIX KHCJIOT: COJH, aHTHAPHUIBI, XJIOPAHTHIPHIB], aMUAIBI, CIOXKHEIE




3¢UpHI, UX TOJIyYEHNE U XUMUYCKHE CBOWCTBA. Peakius srepudukanum, ee MEXaHU3M.

19. JIByXOCHOBHBIE TIpe/IeIbHBIE KapOOHOBBIE KUCIOTHI. CITOCOOBI TTOMyUeHHUs, XHMUIECKUE CBOKCTBA.

20. ManoHoBsI# 3¢up, ctpoerue. [lomydeHne 0JHOOCHOBHBIX KUCIIOT C TIOMOIIBIO MaJIOHOBOTO 3(upa.

21. HenpenenbHbIE OIHOOCHOBHBIE KapOOHOBBIC KHCIIOTHI: IIONydeHHE, HOMEHKIATYpa. XUMHYECKHE CBOWMCTBA
AKpWJIOBOM U METAaKPUIIOBOM KUCIIOT.

22. Kiaccuukarus 1 HOMEHKIATypa NUKINYeCKUX coeqruHeHIH. CrocoObl MOMyUYeHUS IINKIOATKAHOB.

23. CrpoeHre MUKIOAIKAHOB: Teopws HampspkeHuil baiiepa, mpudmHBI KOH(GOpPMAIWi IHUKIOATKAHOB. ATOMHO-
opOuTanbHast MOJEIb UKJIONPONaHa. XHMMHUUECKHE CBOMCTBA IMKIIOATIKAHOB.

24. Crpoenue OeH3ona. Peakuum 31eKTpOMIBHOTO 3aMELICHHs Ha NpUMEpe HHUTPOBAaHUS, CYIb(UPOBaHHS,
rajoreHupoBaHue OeH3oJla. OJIEKTPOHHOE BIHMSHHE aroMa TaJlofeHa Ha XHMMHYECKYI0 aKTHBHOCTh IIpU
9MeKTpOUIFHOM 3aMelleHnH B apuiranoreHuaax. OOBsICHUTE HU3KYIO aKTHBHOCTh B PEaKLUUH HYKICO(PHUIHHOTO
3aMelIeHUs aToMa rajoreHa.

25. Bnusnue 3amectureneil Ha OeH30ybHOE sipo. MHIYKTHUBHBIH M ME30MEpHBIH 3(QQEKThI, MOIOKHUTEIBHBIE U
orpunarensHble. Crepudeckoe BIUsSHAE 3aMecTutels. CornacoBaHHas W HecoriiacoBaHHas opueHTanus D/ u DA-
3aMECTHUTENIEH B PEAKIUIX HyKICO(DHILHOTO 3aMEIICHUS.

26. CpaBHHTE XHMHYECKHE CBOWCTBA HHUTPOCOCAMHEHUH apOMaTHYECKOTO W  amu(aTHIECKOTO PSIOB.
BoccranosneHne apoMaTHIeCKHX HUTPOCOETNHEHHH.

27. TlomyueHne W XUMHYECKHE CBOMCTBA apOMaTWYeCKMX aMHHOB Ha IpUMepe aHWiIWHA. Hwurtposanue,
cynb(hupoBaHNe, aAMIINPOBAHIE, ANKUINPOBAaHNE U IPYTUE PEAKIH aHWINHA.

28. OCHOBHOCTh aMHHOB apOMAaTHUYECKOTO psifa: JaTh ONpe/esieHHEe KUCIOT U OCHOBaHWil. BnusiHue OeH301bHOTO
KOJIbIIa ¥ 3aMECTUTEJIe B HEeM Ha OCHOBHOCTH aMUHOB.

29. Jlua3oTHpOBaHHE AapOMATHYECKUX AaMUHOB, MEXaHH3M peaklMH, AHa3oTHpyrouiue yacTuipl. CTpoeHHe
JINa30COETUHEHUH, UX HOMEHKJIATypa.

30. XuMuueckue cBOiicTBa AMa30COSAUHEHUN: Peaklny, IPOTEKAIOLIUE C BBICIICHHEM a30Ta.

31. Peakuus a30co4YETaHUS, TOJIyYEHUE a30KpacUTEIEH.

32. OgHoaToMHBIE QeHoNMBI. HOMEHKIIaTypa, CIOCOOBI MOTYYeHNUs, XUMHICCKIE CBOUCTBA.

33. KucnotHocTs (eHoI0B. BiusHue 6eH3016HOTO KOJIbLIA M 3aMECTHTENCH B HEM Ha KHCIOTHOCTH (DEHOJIOB.

34. IByxaToMHBbIe (pEHOJIBI: MOTYICHHE, XUMHUUECKHIE CBOICTBA, IPIMEHEHNE.

35. ApomMaTHdecKkue anbAETHABl W KETOHBI, IONY4YEHHE M XHMHUYCCKHE CBOMCTBAa. Peakuum OKHCIIEHHS,
BOCCTAHOBJICHUSI, KOHACHCAIIMH.

36. Apomarndeckne KapOOHOBBIE OJHOOCHOBHBIE KHCIJIOTHI, TIOJy4E€HHE U CBOMCTBAa Ha IpuMepe OeH30MHOM
kucinoTel. O0paszoBanue coseid, 3pupos, aHTHIPHIA, AMHUJIOB.

37. IlaTnuieHHble reTepoUUuKIbl: (GypaH, muppoi, THodeH. CTpoeHHe, apOMaTH4YHOCTb, NPUMEHEHHE MpaBUiia
XIOKKeJIs.

38. XuMmuyeckue CBOWCTBAa TATHWICHHBIX TIEeTEPOLMKIOB Ha mnpuMepe ¢ypaHa. Peakuuu HUTpoBaHWS,
cynb(UPOBaHUsL, TAJIOTEHUPOBAHUSL, TUAPUPOBAHNSI.

39. Hadranun, apomarinaHocTs. [IpuMeHenne mpasuia X1OKKeIst Ul OLIEHKH apoMaTHYHOCTH. OKHCIeHre aMHHO-
Y HUTPOHHA(TAJIMHA JUIS I0KAa3aTeIbCTBA HAIMYNS OCH30JIbHBIX KOJIell.

40. Hadramuu, cTpoeHne M XMMHYECKHE CBOWCTBA. Peakimm THIPUPOBAHUS, OKHUCICHMS, 3JIEKTPO(PHUIBHOTO
3amenieHust B HadtanmuHOBOM psiny. CynbhupoBanue HadTaauHa.

41. IlectnwieHHBIE TETEPOUMKINYECKHE COCIMHEHHMS Ha IpuMepe nupuauHa. HoMeHkKiarypa, cTpoeHmue,
ApOMaTUYHOCTb, OCHOBHOCTb NMPpUAWHA U TUIICPUANHA.

42. IupuanH, XUMHUYECKHUE CBOWCTBA, OCOOCHHOCTH 3IIEKTPOGIIFHOTO M HYKJICO(QIIBFHOTO 3aMelleHus. Peakunn
XJIOPUPOBAHMSA, HUTPOBAHUS, CYIb(PUPOBAHNUS, THIPUPOBAHUS U OKHUCIICHUS TUPUINHA.

43. BeicokoMOIeKysipHbIe coeqnHeHHs.. OCHOBHBIE METO/IBI CHHTE3A.

44. Peaxuus noiukoHaeHcary. [lomydenne ¢heHonpopmaisaeruIHONH CMOJTBL.

Bomnpocs! 17151 npoBepku yMeHmii u HaBbikoB (OIIK-4.1, ICK-6.1)
1. Hanmmmte ypaBHEHHs! peakluii, ¢ TIOMOIIBIO KOTOPBIX, HCIIOJIB3Ys OyTaaneH-1,3 U HeopraHM4ecKHe BEIIeCTBa,
MOJKHO TIOJIYYHUTH 3,4-TAMETHITEKCaH (3 cTaanu).
2. CKOJIBKO M30MEPHBIX aIKMHOB COOTBETCTBYET amMIupuueckoii popmyie CgHyp? CocraBbTe CTpyKTYpHBIE
(hopMyJIBI 3THX H30MEPOB M HA30BHUTE
UX MO MEXIYHapOJHOH HOMEHKIIATypeE.
3. O6bscaure, nouemy KMnQ, pearupyer ¢ TOIyoJIOM, STHIEHOM, HO HE pearupyet ¢ O€H30J10M, 3TaHOM.
Hanummure cooTBETCTBYIOIIME YPaBHEHUSI pEaKIIUil.
4. XnopupoBaHue 6eH3011a 10 XJI0pOSH3071a B AUXJIOPITAHE MU TETPAXIIOPHIE YIiepoia MpoTeKaeT MeaJICHHEe,
4eM B YKCycHOM kucnote. [Touemy?
5. Kakoif u3 n30MepHBIX KCHIIOJIOB JIETde OPOMHUPYETCs Ha XOJIOAY B IPUCYTCTBHH KaTanuzaTopa?
6. C KaKo 1epIo IPOBOIAT aPOMAaTH3AIINIO YTIICBOIOPOIO0B, UMEIONINX JTUHEHHOE CTpOCHHE?
7. KakoBo o0buHOE HazBaHue 1,3-1uMeTHIOeH3051a: a) OpTO-KCHIION; 0)apa-KCUIION; B) METa-KCHIIO0N?
8. Kakue crupThl ycTodrBee K OKMCIEHUIO: IEPBUYHbIE, BTOPUYHBIE WU TPETUUHBIE?
9. Kak nonyyvarot B npomsinienHocty [IBC?
10. Kakum 00pa3oM MOXKHO pa3feuTh cMech (eHosIa U OEH3MIOBOTO cnupTa’?




11. O6BscHuTe, MoUeMy (HEHOIIBI 00JIAAAI0T O0JIee KUCIBIMU CBOWCTBAMU, YEM CITUPTHI?

12. Kakue coennHeHUsI 00pa3yroTCsl IIPU MPOIMYCKAaHWU CMECH NAPOB ITUIIOBOTO U MPOMIIOBOTO CIIUPTOB HAL

OKCHIOM QJIIOMHHUS TIPY Pa3INIHBIX TEMIEpaTypax?

13. OOBsicHUTE, TOYEMY TEMIIEpaTypa KUICHUS OYTHIOBOTO CIIUPTA BBIIIE, YEM TEMIEpaTypa KUIICHHUS

TU3THIIOBOTO 3dupa?

14. Kaknmu cioco6aMu OTY9aroT STUIOBHINA 3QHp B IpoMbinuieHHOCTH? [IprBeanTe COOTBETCTBYIOIMINE

YpaBHEHHUS pEaKLUl.

15. PacrionoxuTe B psiji IO YBEIMUCHUIO aKTUBHOCTH B PEAKLUX NPUCOCAUHEHNUS: (hopManbIerus, aleTanbaeru,

alleToH, XJIOpaib, OEH3aIbETHI.

16. Kakoii criupT 00pasyercst py BOCCTAHOBJICHUH STHIOYTHIIKETOHA JIMTHHAIOMUHUHTHapuaoM? PaccmoTpute

MEXaHU3M peaKIH.

17. Hanumute ypaBHEHHE peakIy IPONaHas ¢ THAPPOKCUIAMUHOM.

PaccmoTpuTre MexaHHU3M peakLuu.

18. OcymiecTBUTE IIENOYKY MIPEBPAIICHUA, HA30BUTE BCE BEIIECTBA U PEAKITIH:

CH4—-' CQHZ—-' CszCBHB—" C6H5CH3_"" X3

19. Ha rumpupoBaHHEe cMecH STHICHa M ameTwieHa ob0semoMm 11,2 ;m m3pacxomoBaH Bomoponx obwsem 15,68 i
BbrunciuT MaccoBble JOIM YTIIEBOJOPOIOB B HCXOIHOM CMECH.

20. U3 yrnepona HOy4YUTh 3TaHOJI, UCTIOJIB3YS TOJIFKO HEOPIaHUUECKHE PEareHThl, Ha3BaTh BCE COSANHEHHS U
YpaBHEHHS PEaKIHi.

21. TlpuBenure mpuMep 5 XUMHIECKUX PEaKIHi, XapaKTEePHBIX A KJIacca OJHOATOMHBIX CIIUPTOB.

22. W3 6en3ona nomyunre 2,4,6-TpHOpOMAaHWINH U N-HUTPOAHWINH. HanmumunTe ypaBHeHHE peaKuii.

23. IIpu momHOM cropaHuu 4,6 T OpraHUYecKOro BellecTBa noirydeHo 8,8 r okcuaa yriuepoaa(IV) u 5,4 r Bogsl.

OTHOCHTEIbHAS TNIOTHOCTH IIAPOB ATOTO BEIECTBA MO BO3AYXY paBHa 1,589. Omnpeaenure MOJICKYISPHYO HOPMYITY

3TOTO BEIECTBA.

24. OcyuiecTBUTE LEMOYKY MPEBpaIeHNI, HA30BUTE BCE BEIIECTBA U PEAKIIUU:

CH4_"" Csz_"" CeHe —_— C5H5CH3

25.. Ha ruipupoBanue cMecH STHJICHA U aneTHiieHa o0beMoM 11,2 i1 u3pacxonoBaH BoAopox oobem 15,68 1.

Bpruucnaut MaccoBbie I0IM YTIIEBOAOPOOB B HCXOJHOM CMECH.

26. V3 yrieposa Mosry4uTh 3TaHOM, UCIIOB3YS TOJIbKO HEOPTaHUIECKNE PEareHThl, Ha3BaTh BCE COCIMHEHHUS U

yYpaBHEHHS PEaKIHi.

27. IlpuBenure npuMep 5 XUMUIECKUX Peaknnii, XapaKTepHBIX JUIS KIacca OJJHOATOMHBIX CITUPTOB.

28. OmumuTe MpeIoKEeHHBIN alKkaH: 2,3 -TuMeTHI0yTaH:

a) U300pasuTe CTPYKTYPHYIO (GOpMYITy U YKaKHUTE THIT THOPUAN3AIINH, XapaKTep

CBSI3U.

6) HanMIIUTE YpaBHEHUS CIETYIONUNX peakiuil (OpoMupoBaHHs, OKUCICHUS U

KPEKHUHTa).

B) IPUBEINTE MEXaHU3M PEaKLIH CYIb(UPOBaHHS JIOOOT0 ankaHa, ero 0003HaueHHe.

29. Hanmumute ypaBHEHHs peaKlnii, COOTBETCTBYIONIHUE [TOCIIEI0BATEIBHOCTH IpeBpalieHuii. HazoBure

coenuHenus. Mcxons u3 OpoMMeTaHa, IOJydUTe XJIOpITaH 0e3 UCIONb30BaHus IPYTHX OPraHNYeCKUX BEIIECTB.

HanmmmTe ypaBHEHHS peaknnii 1 YKa)XKUTe yCIOBHS UX IPOTEKAHUS.

30. IIpu runpararmu 8,96 1 (H.y.) ankeHa noxyawin 2,40 T mepBUYHOTO criupTta u 21,6 T BTOPUYHOTO CITHPTA.

YcTaHOBUTE CTPOSHUE NCXOHOTO AJIKEHA.

31. Kakoit 06bém anetuniena (105 xIla, 20° C) MmoxHO monyuuts u3 150 1. kapOua Kanblus, COAEPKAIIEr0

10 % Heruaponusyromuxcsa npumecein?

5.2 TlepeyeHb padoT, BHINOJIHAEMbIX 10 JUCHUILJIMHE

ZIJ'IH TEKYIIETO KOHTPOJA YCIIEBAEMOCTHU HCO6XO)II/IMO BBITIOJTHUTH TP KOHTPOJIBHBIC pa6OTBIZ

- KOHTpoJbHas pabota Nel o pazaeny «YTIeBOIOPOIBI»;

- KOHTpoJIbHast padota Ne2 1o paszneny «Kucnopoacoaepxaliiye opraHiueckue COeJUHEHHSD,

- KOHTponbHas pabora Ne3 mo pazmenam «DIEeMEHTOOPTaHUYECKHE COCIUHEHUS» U «BBICOKOMOJIEKYIIpHBIS
OPraHHUYECKUE COCTUHCHUS.

5.3. OueHo4HbIe MaTepuaJibl, UCIIOJb3yEeMbI€ JIJ1 IK3aMEHa

OK3aMeHAIIMOHHBII OMIIeT BKIIIOYAeT B ce0s 2 TEOPETHIECKUX BOIPOCA U3 YCTAHOBJIEHHOTO TIepedHs H |
MPaKTUYIECKHI BOIIPOC (3a7ady) 0 TeMaM, H3JI0KEHHBIM B 4 pasznene manHoi PIII.
Buners! xpanstces Ha kKadeape ¥ yTBEp)KICHBI 3aBeTyIOIINM Kadeapoil.

5.4 MeToanKa OlIEHKH Pe3yJibTaTOB 00yUeHHsI 110 IHCHHILIHHE

e TpecOoBaHUs K OIICHUBAHUIO B COOTBETCTBUU C YUCOHBIM TUIAHOM: IK3aMEH B 7 ceMecTpe.

e (Cucrema OLCHHBAHUS, UCIOJIb3yeMasl MPEIOAaBaTENIeM I TEKYIICH OLCHKH YCIIEBACMOCTH - OaIbHO-
pEUTHHIOBAs:
- IoceIeHne JeKuit — 1 6an 3a 3aHsaTHe (Bcero § 3aHATHIN), UTOTO He Ooyee 8 6amIoB;
- BBINIOJTHEHHWE M 3aIuTa JabopaTopHbIX paboT-3 Oamia 3a paborty (Bcero 5 paboT)— uroro He Oomee 15




6aoB

- BEINIOJTHEHHUE MIPAKTHIECKUX paboT — 1o 2 6aiia, uToro He 6onee 16 6amwios;

- BBITIOJIHEHUE KOHTPOJBHBIX paboT — K.p.Nel-mo 7 6amos, k.p.Ne2-mo 7 6amnoB, k.p.Ne3-m0 7 6ammos

HUTOI'O =e 6omee 60 6amioB B cemecTpe.

e  VYcioBHe JI0ITyCKa K 9K3aMeHY I10 JUCLMIUINHE — Hallnuue He MeHee 40 06anioB ceMecTpoBOi paboThI.

e Meroamka pacueTa OIICHKH Ha 3K3aMeHe.

OrtBeT Ha 5k3ameHe orjeHuBaercs B 40 6amoB: 1o 30 GayuIoB 3a OTBET Ha TEOPETHYECKUE BONPOCH U 10 10 Gayuios
3a OTBET Ha MpaKTH4eckoe 3a1anue. Kpurepuu onpeneneHus OLEHOK Ha dK3aMEHe H3JI0KEHBI B pasjene 5

[MonoxeHus 0 MPOMEKYTOUHO#T artecTauu ctyaeatoB PI'AOY BO HUTY «MUCHC» (11 239.09-14).

6. YHEBHO-METOANYECKOE U HH®OPMANIMOHHOE OBECIIEYEHUE JUCIUITJINHBI
MOAYJIsA, TPAKTUKH, HUP)

6.1. Pekomenayemast aureparypa

6.1.1 OcHoBHas JIUTEpPATYpa

Oo6o03Haue ABTOpBI, 3ariaBue bubauoreka HzparenncTBo,
HHe COCTaBHUTEIN roa
J 1.1 J1.C.Crapomy0OrieB Opranuveckasi XuMus: I'd HUTY «MHUCuC» M. : Beici. mik.,
yueOHHUK 1991. - 368 c.
J1.2 A.®. Moxapckuii,| [IpakTHKyM 10 OpraHU4ecKoi YHHUBepCcHUTETCKast PocrtoB-Ha-/lony :
A.B. T'yneBckas, XUMHH: YIeOHUK oubmmoreka ONLINE W3parenbcTBO
O.B. Jls6o0, http://biblioclub.ru/index.php? HOsxHOTO
B.A. OsepsiHckuii page=book&id=240941 (11)| ¢enepaapHOro
YHUBEPCUTETA,
2009. - 320 c.
6.1.2 JlonoJHHUTeNbHAS TUTEpaTypa
O6o03Haue ABTOpBI, 3ariaBue bubaunoreka H3pareancrBo,
HHE COCTABHUTE/H o
J12.1 O.H. [denucosa, Opranuueckasi XuMus: YHuBepcurerckas Womkap-Ona :
B.JI. ®oMUHBIX, Ta00paTOPHBIA MPAKTHKYM oubmmorexka ONLINE nrry, 2016. —
E.B. Tapacenko http://biblioclub.ru/index.php? 104 c.
page=book&id=461558 (1)
J2.2 H.JI. 'nuaka O6mas xuMus: YueOHoe I'd HUTY «MUCuCy» Jlenunrpan :
mocobue It By30B: 26-¢ Xumus, 1987 . —
H3]1.,CTEP. 704 c.
6.1.3 MeTroauyeckue MaTepuaJbl
O0603HaueH ABTODBI, 3ariaBue bubnuoreka UznarenbcTBO,
ne COCTaBUTEIU ToJ
6.2. IlepeueHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «HTEepHET
6.3. IlepevyeHb NMPOrpaMMHOro odecnevyeHust
Im1 Office Professional Plus 2016
112 WINHOME 10 RUS OLP NL Acdmc Legalization GetGen

6.4. l'[epellem) PlH(l)OpMaIIPIOHHl)IX CIIPABOYHBIX CUCTEM U npodmccnonam,m,lx 0a3 JAHHBbIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUATITAHBI
(MOJYJISI, MPAKTHKH, HUP)

7.1 Ayn. 411. JlekunoHHAas ayAUTOPHSL.
Kommnext MynsTumMe 1uitHON anmapaTypsl:
— Mynerumenuitnas gocka ACTIVboard 387Pro;
— CHCTEMHBIH OJIOK 1 MOHHTOP.
7.2 Ayn. 416., ayn. 418. Jlabopatopust «Xumus». JIeKIMOHHAS ayauTOpHs. AyAWUTOpPUS JJISl IPOBEICHUS

Ja00PaTOPHBIX U NMPAKTUYECKUX PadoT.
[lepedenb 0cHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISIHBIX TIOCOOMIL:
HIkad cymwmnpnbiii 1IC-40-02; neus anexrpoxkamepnas DKIIC-10; Becel BJI-anamurnueckue; Bech
BJITD-310T(B) TexHuveckue 1abopaTOpPHBIC;
pedpakrometp; Tepmopeakrop HT-170 XIIK; uentpudpyra CM-12-06; horomerp HOTOIICKTPUICCKHI
K®K-3- «30M3y; ciekrpodoromerp; minra ITH-4030MK; kosboHarpeBaTesn; OHIUCTHILIATOP.

annon-4100 pH-metp;

OaHs

BoasgHas WB-2;




8. METOANYECKUE YKA3ZAHUA JJI OBYUYAIOIIUXCS 11O U3YYEHUIO JUCHHUITJINHBI

1. VYcnosue momycka K 3K3aMeHY 110 TUCIMIDINHE — Han4ne He MeHee 40 0aioB ceMecTpoBOi pabOTHI

2. Meroauka pacueTa OIEHKH Ha 3K3aMeHe.

OtBet Ha HKk3aMeHe oneHnBaeTcs B 40 6amroB: no 10 6aymioB 3a OTBET Ha TeopeTHUECKHE BOMPOCH 1 10 30 GaymioB
32 OTBETHl Ha NPAKTHYECKHE 3aJaHusA. Kpurepmu ompeneneHHs OINEHOK Ha 3K3aMEHE H3JIOKEHBI B pasnene 5
[onoxeHus 0 MPoOMEKyTOUHO# artecTaiuu ctyaeHToB ®LAOY BO HUTY «MUCuC» (IT 239.09-14)
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