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1. OBIIUE CBEAEHUSA

YyeOHas qucuumuinHa «OpraHndeckasi XUMUsD» U3y9aeTcsi BO BTOPOM U TPEThEM CeMecTpax.
Kypcogas paborta/KypcoBoii mpoekT —He mpeycCMOTPEH

1.1. ®opma MpoMeKyTOYHOM aTTecTaIuu:

BTOPOH CEMECTP - DK3aMeH
TPETUH CEMECTP - DK3aMEH

1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

VYyeOnas qucuumuinHa «OpraHndecKkasi XMMUs» OTHOCHTCS K 0053aTEIBHON YacTH MporpamMm
OcHOBOM JUIsI OCBOCHMSI UCUUIUIMHBI SIBJSIIOTCS PE3yJbTaTbl OOydYeHHUs MO MPEAIIeCTBYIOIINM
JTUCHHUTITUHAM:

— Heopranuueckas xumus

Pesynbrartel 00ydeHHs] 1O Y4eOHON MUCHUIUIMHE, HCIONB3YIOTCS TPH H3YyYCHHH CICIYIOLIMX
JMCIMILUTAH ¥ TPOXOXKICHHS PAKTHK:
- OCHOBBI OMOOPTaHUYECKON XUMHH
- Xumus 1 (HU3MKa BHICOKOMOJICKYJISIPHBIX COCANHECHHIA

- TexHOJIOTHSI TPOM3BOCTBA UCKYCCTBEHHBIX U CHHTETUYCCKUX KOXK
- TexHOMOrMYECKUE MPOLIECCHI M TEXHOJIOTUS TPOU3BOJICTBA MOJMMEPHBIX MATEPUAIIOB 110 BUIaM
Pe3ynbTaTthl OCBOCHHMSI Y4YeOHOH JAMCIMIUIMHBI B JajbHEHIIEM OyIyT HCIOJIL30BaHbl IPU
HPOXOXKACHUU TMPOM3BOJACTBEHHOW MNPAKTUKUA M BBIMOJHCHUH BBINYCKHOW KBaTU(UKAIIMOHHOI
paboThL.

2. HEJA W IIIAHUPYEMBIE PE3YJbBTATBI OBYYEHHMSI IIO
JTUCHUIIMHE

enstmu u3yyeHUs: AUCHUTUIMHBI « OpraHuyecKas XUMHUsD) SBISIOTCS:

— (QopmupoBaHUE CHUCTEMHBIX 3HAHUU O KiIaccU(UKAIMM U HOMEHKJIATYPE OpPTaHUYEeCKUX
COCIUHCHMUIA,

— ¢opmupoBanre (PyHIaMEHTAIbHBIX 3HAaHUHW O CTPOEHUH, CHOCO0AX TOJyYEHHUs,
(bU3MYECKUX U XUMHYECKHX CBOMCTBAX OCHOBHBIX KJIACCOB OPTaHMUYECKUX COCTUHEHHIA,

— (QopMHUpoBaHUE CHCTEMHBIX 3HAHUM O B3aMMHBIX MPEBPAIICHHUIX KJIACCOB OPTaHUYECKUX
COCIMHEHNH,

— ¢opmupoBanne (yHIAMEHTATBHBIX 3HAHUH O B3aHUMOCBSI3M MEXIYy CTPOCHHUEM U
CBOMCTBAMH OPTAHMYECKUX COECUHEHUN;

— ¢QopmupoBaHuEe yMEHUS MPUMEHSATh 3HAHUS PEAKIIMOHHOW CIMOCOOHOCTH OPraHWYeCcKUX
COCIMHEHUHN [JI1 BBIOOpAa ONTHMAIBHBIX IyTEH CHHTE3a HamOoJiee BAXKHBIX M CIOXKHBIX
OpPraHUYECKUX COETUHEHU,

— ¢QopmupoBaHue 3HAHWI OCHOBHBIX MEXaHHW3MOB pEAKIMI OpPraHMYEeCKHX COEAMHECHUU,
TEOPETUYECKIX OCHOB CTPOCHHS M PEaKIIMOHHON CTIOCOOHOCTH OPraHUYE€CKUX COCTUHEHUII;

— npuoOpeTeHrne HaBBIKOB BBIJCIICHUSI U OYNCTKU OPTaHNYECKUX COCIMHEHUH, OnpeaeeHus
OCHOBHBIX KOHCTAaHT OPTaHWUYECKUX COCAMHEHUH, TMPOBEJIEHUS KAauyeCTBEHHOTO aHaau3a
OpPTraHUYECKUX COECITMHEHUM

— mnpuoOpeTeHrne HaBBIKOB 0€30MacHON pabOoThl ¢ XMMHUYECKON MOCYI0M M OPraHUYECKUMU
BEIIIECTBAMH, TEXHUKOU MTPOBEACHUS IKCIIEPUMEHTA B J1a00OpaTOPUN OPraHUYECKOTO CUHTE3a;

— ¢GOpMHpOBaHHE HABBHIKOB HAyYHO-TEOPETUUYECKOTO0 TOAXOJa K PEIICHHIO 3ajad
npoecCHOHANBFHOM HAMpPaBIEHHOCTH W TPAKTHUYECKOTO WX WCIOJIb30BaHUS B JallbHEHIIeH
poeCCHOHAIBHON JESTENHHOCTH;



— ¢QopmupoBanue y oOydJarOmUXCs KOMIIETEHIIMH, YCTaHOBIEHHBIX O0pa30BaTeIbHON
nporpammoii B coorserctBuu ¢ @I'OC BO 1o naHHOM JUCHUIUINHE;
PesynbpTatom o0ydeHus 1o yueOHON TUCIUILIMHE SBIISIETCS OBJIaJIcHUE O0YUYaIOUUMUCS 3HAHUSIMH,
YMEHHUSIMH, HAaBBIKAMU M OIBITOM JESTEIBHOCTH, XapaKTEPU3YIOIUMH Mpolrecc (GOpMHPOBAHUS
KOMIETEHIIMHUIA 1 00ECIIeUBAIOIIMMU TOCTUXKEHUE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS YUEOHOM
JVCLIUATUTAHBL.

2.1. CDOpMI/IpyeMBIe KOMIICTCHONH, HWHIHWKATOPbBI JOCTUKCHHA KOMH@TCHI.IPIIZ,

COOTHECEHHBIE € TUIAHUPYEMBIMU PE3YJIbTATAMU 00YUYEHUS MO JUCIUIUIMHE:

Koa 1 HamMeHOBaHHe

Kox m HanMeHOBaHHE
HHAUKATOpPA

IInanupyembie pe3yJibTaThI 00y4eHUsI 10

KOMIIETEeHIINH AUCUHUILINHE

AOCTHKEHHs] KOMIIeTeHIIMH
OIIK-1. Crocoben | UA-OIIK-1.2  IIpumenenue
U3y4aTh, aHAIU3UPOBaTh, | TEPMUHOIOTUM O CTPOECHHU
HCIIOJIb30BaTh HEOPraHUYECKUX u| - (byHIAMCHTATHHBIC u
MEXaHU3Mbl XHMHYECKHX | OPFAHHYECKHX  BEIMECTB M | (oo guanug” o HOMCHKIIATYDG
peaKIyii, MPOMCXOMAIINX | IPUPOJIC XMMUUECKUX CBsI3eH P —— I — CrpocHHH,
B TEXHOJIOTMYECKUX I/II[lOHK-l 3 CpaBHeHue CcrocoGax  momyueHus,  (UIWYECKHX W
fiporeccax | CBOMCTB ~ PasHbIX  KIACCOB | yyniygeckux  CBOMCTBAX OCHOBHBIX KJIACCOB
OKpY>KaroleM MUpE, | XUMHUYECKUX DMEMEHTOB, | ) prECKIX COETHHEHH;
OCHOBBIBASICh Ha 3HAHUSX | HEOPTaHUYECKUX u

O CTPOCHHMHU BEIIECTBA,

OpPraHu4YCCKuX BEIIECTB

— TI'paMOTHO NPUMEHACT CUCTEMHBIC 3HAHUSA
0 B3aMMHBIX IMPpEBpAICHUAX KJIaCCOB

IpUpoae xumugeckor | UJI-OIIK-1.4 HccnenoBanue .
o OpraHMYEeCKUX COETNHEHHUIL;
CBA3M W CBOWCTBAax | cocraBa,  CTPYKTYpHl U
o — T'paMOTHO MPUMECHACT CUCTCMHBIC 3HAHUA
Pas3In4IHBIX KIIACCOB | CBOMCTB HEOpPraHUYECKUX U

XHUMHUYECKHX DJIEMEHTOB,
COCOUHCHHUM, BEIIECTB U

OpPraHn4YeCKux BCIICCTB,
METOJaMH KOJIHYCCTBCHHOI'O

O B3aUMOCBSI3M  MEXIy CTPOCHHUEM U
CBOMCTBaMM OPraHUYECKUX COETMHEHUM;

— HCIIOJIB3YeT 3HAHUSI  PEAaKIHOHHOM
MaTepHajoB 1 KQ4eCTBEHHOTO aHAJIN3a 6 .
CIIOCOOHOCTH OPTaHMYECKHX COEIWHEHWH IS
VI-OTK-2.1 IlpuMeHenne p o
BbIOOpa  ONTHMANBHBIX  IyTeH  CHUHTE3a
TEOPETUUECKUX OCHOB
HanOoJiee Ba)KHBIX M CJIOXHBIX OPraHUYECKUX
MaTeMaTHYECKHX, .
COCIIMHEHMIA;
(U3NYECKUX M XUMHUYECKUX
— JICMOHCTPUPYET  3HAaHHE  OCHOBHBIX
METOAOB Ul  PELICHUs .,
MEXaHU3MOB peakuui OpPTraHUYECKHX
npodecCHoHaIbHBIX 3a7a4d B -
COEIMHEHHH, TEOPETUYECKUX OCHOB CTPOCHHS
obracTu XUMMYEKUX N
OIIK-2. Criocoben . U PEaKIMOHHOW CHOCOOHOCTH OpraHWYecKhX
TEXHOJIOTHH .
UCIIOJIb30BaTh COCJIHEHUIA;
MaTeMaTHYEeCKHe UA-OTIK=2.4 Brrbop g ,
— JIEMOHCTPUPYET HAaBBIKH BEI HUSL |
(usecKue 11)143141(0 ONITUMAJILHBIX METOJIOB JICMOHCTpHpYCT Ha AcTIe .
- OUYHUCTKH OPTraHMYECKUX COCIMHEHUH
XI/IMI/I‘ICCKI/IC, nccienoBaHus B o0jactu P A ’
. 1§ HUS HOBHBIX KOHCTaHT
XI/IMI/I‘ICCKI/IC’ METOJIBL st | - MHHCCKHX — TEXHOTOTHI, e meni e
TaHUYeCKUX WHECHUH,  MPOBEICHUS
COCTaBIICHHE mrana | OPraHmiec COCAMHCHHIH, POBCIC
peLICHUSA 3a7a4 . Ka4eCTBEHHOT'O aHamM3a OpraHHUYECKUX
npohecCHOHANTBHOMN HCCICAOBATHH ¢ COEIMHEHMIA;
JIIC)SITCHBHOCTI/I HCHOJIb30BaHUEM - ’ .
BBIGPAHHONO METONA —6 ZIEMOHCTPHPYET  HaBBIKH 66301‘[?.CHOI/I
WJI-OT1K-2.5 Anans | PA0OTEL ¢ Xummdeckodi  mocyzoi  u
OpraHWYECKUMH  BENIECTBAMH,  TEXHUKOU

(hM3UKO-XMMUYIECKUX
CBOMCTBa HEOPraHMYECKHUX U
OpraHWYECKUX BEIIECTB C
WCTIONIb30BAaHUEM Pa3TUIHBIX
METO/Ibl aHAJIN3A

MMPOBCACHUA OKCIICPUMCHTA B na6opaTop1/H/I
OpTraHNY€CKOro CUHTE3a,

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUIIJINHBI

O61mas TpyA0EMKOCTh YU€OHON AUCHIUILIMHBI IO y4eOHOMY TUIaHy COCTaBIISIET:
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3.1. Crpykrypa yueOHON AUCIUILUIUHBI AJi1 00YUYaIOIMIMXCS 110 BUIaM 3aHATHM

CTpykTypa H 00beM JUCHHIIMHBI

KonTakTHas ayquTopHas padora, CamocrosiTe1bHasi padoTa
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3.2. Crpykrypa y4eOHOH JUCIUTUIMHBI I O0yYarOIIUNXCs IO pa3jiesiaM U TeMaM JTUCITUIUTHHBI:
Inanupyemble Bujbl yueoHoii padoThl
(KOHTpPOJIMpYeMbI KoHTakTHasi padoTa
€) pe3yJIbTaThl = Buap! u ¢popMbI KOHTPOJIBbHBIX
OCBOEHHSI: © ° = & g MeponpusiTHIi, o0ecrieYnBalOLIHe 110
= 4 -
KOA(bI) HaumeHnoBaHue pa3iesoB, TeM; o g o . g 5 5 COBOKYINHOCTH TEKYI[Hii KOHTPOJIb
(hopmupyemori(bIx (hopma(bl) MPOMEKYTOUHOM ATTECTAUH g g g &= g Z = s yCIIeBaeMOCTH;
. . & Er
) KomMneTeH U (i) = 2 = = = 2 § g < (opMBI IPOMEKYTOYHOr0 KOHTPOIS
¥ HHIUKATOPOB = g = &E g o § E ycneBaeMocTH
JAOCTHIKEHHU 5 2 = S < 2 g s 'S
. = = 8 Ha| EE O a
KOMIIeTeHII U
Bmopoit_cemecmp
Pazgen 1. OcCHOBBI CTpPOeHHSI M PeaKIHOHHOH CIOCOOHOCTH 10 8 14 29
OPraHHYeCKHMX COeIMHEeHUI
Tema 1.1 Xumuueckue CBS3M M B3aUMHOE BIHSHHE aTOMOB B 4
OpPraHUYECKUX COCTUHEHHIX
Tema 1.2 KucnotHele W OCHOBHBIE CBOWCTBA OpPTaHUYECKHUX 2
COETUHEHUI
Tewma 1.3 Knaccudukanus opraHMYeCcKIX peareHTOB U PeaKIuid 2 @ |
MBI TEKYILIET0 KOH S 11 :
Tema 1.4 Kiaccudpukamus ©  HOMEHKJIATypa OpTraHHMYCCKHUX °p CKYILCro KOHTPOIIA HO pasiey
OIIK-1 . 2 1. duckyccust
COeMHEHU I
NJ-OIK-1.2 2. VlunuBuayanbHas CaMOCTOSATEIIbHAS
JlabopaTtopnast padora Ne 1.1 TexHuka O€30IaCHOCTH W OCHOBHBIE
NJ-OIK-1.3 . 2 2 (momammass) pabota o Teme «Teoperndeckue
npaBuJia paboThl B XUMHUECKOH J1a00paTopuu N
HNA-OIK-1.4 MIPEACTaBIEHUS B OPraHU4E€CKON XUMUM»
Jlaboparoprast pabora Ne 1.2 OumcTka HEM3BECTHOTO TBEPIOTO N
OIIK-2 6 2 3. TluceMeHHBIH OT4ET C pe3ylbTaTaMu
OpPraHUYEeCKOro COeIMHEHHs METOIOM TepPEeKPHCTAIUIN3AINT
NI-0I1K-2.1 a6 6 N 13 O JKCIIEPUMEHTAa U OTBETaMU Ha KOHTPOJIbHBIC
o
WJI-OTIK-2.4 aboparopnass pabora Ne 1. YUCTKA HEW3BECTHOTO JKUAKOTO 6 2 BONPOCHI
WJI-OTK-2.5 OpPTaHUYECKOTO COCTMHEHUSI METOI0M NTEPETrOHKU
' IIpaktnyeckoe 3amsTme Ne 1.1 Xwumuyeckue CBS3M W B3aUMHOE 5 4
BIIMSTHAE aTOMOB B OPTaHMYECKUX COSAMHEHHIX
[Ipaktnueckoe 3amsatue Ne 1.2 KucinoTHble M OCHOBHBIE CBOMCTBa 5 4
OpPraHMYeCKUX COCMHEHUN
[Ipaktnueckoe 3amste Ne 1.3 Knaccudukanms opraHHIECKHX 5 4
pEareHTOB M peakuui
IIpaktuaeckoe 3anstue Ne 1.4 Kiaccupukanmss 1 HOMEHKIATypa 5 4
OpPraHMYeCKUX COCMHEHUN
OIIK-1 Pazpea Il. YraeBomopoabl 26 10 22 26 DopMBbI TEKYILIET0 KOHTPOJIS 10 pazzaeny Il:
NI-0OI1K-1.2 Tewma 2.1 AnkaHbl 4 1. quckyccust
NI-0OI1K-1.3 Tema 2.2 AnKeHbl 6 2. KonrposbHas pabora mo Teme: «AJKaHbl U
nJ-OIlK-1.4 Tema 2.3 AnKaaueHsl 4 AIIKSHBD)




Inanupyemble Bujbl yueoHoii padoThl
(KOHTpPOJIMpYyeMbI KoHTakTHasi padoTa
€) pe3yJbTaThl = Buasi n ¢popMbI KOHTPOJIBLHBIX
OCBOCHHS: ° o = & % MepOonpuATHI, 00ecreYnBaOIue o
KO (bI) HanmenoBanue pasieioB, Tem; o Z o 2 = & = COBOKYIHOCTH TeKYIIHIl KOHTPOJIb
(hopmupyemori(bIx (dhopma(bl) IPOMEKYTOUHOM ATTECTANH 8 g g &g g E = s yCIIeBaeMOCTH;
) KoMneTeHuu (i) E“ E g“ g % E E E :; (hopMEBI IPOMEKYTOYHOr0 KOHTPOIS
v e | EE | s E8| :& S
. = =8| & EE| O&
KOMIeTeHIU
OIIK-2 Tewma 2.4 AnKuHBI 4 3. KonrponpHas paboTa mo teme: «AJIKHHBI U
NI-OIK-2.1 Tema 2.5 ApomatHdeckue yriieBoI0pO Ikl 8 aJIKaTHECHBDY
gﬁ-ggﬁ-gg JlaGoparopnas pa6ora Ne 2.1 Cunre3 QyHKIHOHATLHBIX IPOM3BOIHBIX 7 3 4A Konrponpnas  pabora mo — TeMe:
- -£. YIJICBOAOPOOAOB CKAPOMATHYCCKHUC YTIICBOAOPOAbD)
JlabopaTopnas pabora Ne 2.2 CunHTe3 (pyHKIMOHAIBHBIX POU3BOIHBIX 7 3 5. IluceMeHHBI OTYET ¢ pe3yibTaTaMu
YIJIEBOAOPOIOB OKCIICPUMEHTA U OTBE€TAMH Ha KOHTPOJIbHBLIC
JlabopaTopnas padora Ne 2.3 CuHTe3 QPyHKIIMOHAIEHBIX TPOU3BOIHBIX 8 3 BOIIPOCEHI
YIJIEBOJIOPOIOB
[Ipaktuaeckoe 3auaTre Ne 2.1 AjkaHbI 2 3
[Ipaktraeckoe 3aaaTue Ne 2.2 AkeHsI 2 4
[Ipaktuueckoe 3ansarue Ne 2.3 AnkaaueHbl 2 4
[Ipaktrueckoe 3aasaTue Ne 2.4 AKuHBI 2 4
[Ipaktuueckoe 3ansarue Ne 2.5 ApoMaTHUeCKHE YII€BOIOPOAbI 2 5
OIIK-1
NA-OIIK-1.2
NA-OIIK-1.3
I(/)Urlligan_lA Dk3ameH 27 DK3aMeH 1o OueTam
NA-OIIK-2.1
UA-OIK-2.4
NA-OIIK-2.5
HUTOI'O 3a gmopoii cemecTp 36 18 36 78
Tpemuit cemecmp
OIIK-1 Paznea Ill. T'omodyHKIHOHAIBHBIE COETNHEHUS 34 18 34 32 ®DopMBbI TEKYyIIEr0 KOHTPOJIst 1o paszaeny Il
NA-OIIK-1.2 Tema 3.1 OnTrueckast u3omepust 4 1. Juckyccust
NJI-OIK-1.3 Tema 3.2 TasioreHoyrieBoopoabl 4 2. NunuBuayanbHast CaMOCTOSATEIbHAS
WJI-OIIK-1.4 Tema 3.3 CrupTtsl 4 (momarmnusist) pabora mo Teme «OnTHyueckas




Inanupyemble Bujbl yueoHoii padoThl
(KOHTpPOJIMpYyeMbI KoHTakTHasi padoTa
€) pe3yJbTaThl = Buasi n ¢popMbI KOHTPOJIBLHBIX
OCBOCHHS: ° ° = & % MepOonpuATHI, 00ecreYnBaOIue o
KO (bI) HaumeHoBaHuUe pa3aenos, TeM; o ) E o g & 5 COBOKYITHOCTH TeKYIIMii KOHTPOJIb
(hopmupyemori(bIx (dhopma(bl) IPOMEKYTOUHOM ATTECTANH 8 g g &g g E = s yCIIeBaeMOCTH;
) KoMneTeHuu (i) = z g“ 5 % z E 2 :; (hopMEBI IPOMEKYTOYHOr0 KOHTPOIS
1 HHANKATOPOB E E ; §" ls E g § ls ycneBaeMoOCTH
AOCTHKEHUS 3 2 = 'S 2 3 < 'S
KOMIIETEH Ui = =S s = = = S
OIIK-2 Tema 3.4 ®eHouibl 4 HU30MepHUsl. TanorenonpousBogHbIE
NI-OIK-2.1 Tema 3.5 Anpaeruapl 1 KETOHBI 4 anApaTHIECKIX Hu apOMaTUYECKUX
WJI-OIIK-2.4 Tema 3.6 KapOoHOBbIE KUCIOTHI K X (DYHKIIHOHAIbHBIC TIPOU3BOIHBIC 4 YIJI€BOJIOPO/IOBY
NA-OIK-2.5 Tema 3.7 HUTpo- U aMHHOCOEIMHEHHS 4 3. KonrponpHas padora mo Tteme: «COHPTH 1
Tewma 3.8 JIma3zo- 1 a30COSTUHCHHIS 6 (enonn»
JlabopaTopnas padora Ne 3.1 CunHTe3 (pyHKIMOHAIBHBIX TPOU3BOIHBIX 8 2 4. Komtpompnas — pabora mo  Teme:
YIIIEBOIOPOIOB «KapOoHUIIbHBIE COETUHEHUSI»
JlabopaTopras padora Ne 3.2 CuHTe3 (pyHKIMOHAIBHBIX POU3BOIHBIX 9 ’ ikapﬁlg?{gii?:mmﬂ KH(I:);S;)I)TIa H(I),I Telv;e);
YIJIEBOJIOPOAOB
JlabopatopHas pabota Ne 3.3 CuHTe3 (QYHKIMOHATIBHBIX IIPOU3BOIHEIX 8 5 g’ylié(;l;%}lo?;;;;e gggg‘;:oﬁ?ﬂ:;de. «Hrpo
YIJIEBOJIOPOIOB : . ’
JlabopaTopnas padora Ne 3.4 CuHTe3 QPyHKIIMOHAIEHBIX TPOU3BOIHBIX 9 2 2MHI;_([)I:I’C Eﬁii:ﬁ?ﬁ%ngfiHHecHH’gggyanaTaMH
YTIEBOAOPOAOB :
[Tpaxtrgeckoe 3ausTue Ne 3.1 OnTudeckas n3oMepust 2 2 OKCIICPHMCHTA M OTBCTAMM Ha KOHTPOJILHBIC
[Tpaktuueckoe 3anaTue Ne 3.2 ["aoreHOYTIEBOA0POIbI 4 2 BOTPOCHI
[Tpaxtuueckoe 3aaarue Ne 3.3 Couptsl 2 4
[Tpaxtuueckoe 3anarue Ne 3.4 OeHobl 2 4
ITpaktudeckoe 3anatue Ne 3.5 AnpIeruibl 1 KETOHBI 2 4
IIpaktnyeckoe 3anatme Ne 3.6 KapOoHOBBIE KHCIOTBI U HX 5 6
(YHKIMOHAJIbHBIE POU3BOIHbIC
[Ipaktrueckoe 3aaarue Ne 3.7 Hutpo- m aMHHOCOEAMHEHHS 2 4
ITpaktuaeckoe 3anatue Ne 3.8 Jlna3o- U a30COETMHEHUS 2 4
OIIK-1
NA-OIIK-1.2
gﬁ:ggiji OK3aMeH 32 Dk3aMeH 110 Ouneram
OIIK-2
NA-OIIK-2.1




Ilnanupyembie

Bujbl yueoHoii padoThl

(KOHTpPOJIMpYyeMbI KoHTakTHasi padoTa
€) pe3yJabTaThl = Buae! u ¢popMbI KOHTPOJIBHBIX
OCBOCHHS: ° o = & % MepOonpuATHI, 00ecreYnBaOIue o
KO/ (bI) HaumeHoBaHuUe pa3aenos, TeM; o ) 2 . g & 5 COBOKYITHOCTH TeKYIIMii KOHTPOJIb
(hopmupyemori(bIx (dhopma(bl) IPOMEKYTOUHOM ATTECTANH 8 g g &g g E = s yCIIeBaeMOCTH;
) KoMneTeHuu (i) = z g“ 5 % z E 2 :; (hopMEBI IPOMEKYTOYHOr0 KOHTPOIS
1 HHANKATOPOB E E ; é“ l; E g § l; ycneBaeMoOCTH
JAOCTHIKEHUSI 3 2 = c 'S -T= < 'S
KOMIIETeH Ui = = s s & = = O =
NA-OIIK-2.4
NA-OIIK-2.5
HUTOI'O 3a mpemuii cemecTp 34 18 34 74
HUTOTI'O 3a Bech mepuoj 70 36 70 176




3.3.

Kpatkoe conepxanve yaeOHOM TUCITUTITHHBI

Ne mnn

HaumenoBanue pasaesna u
TeMbl JUCHUILINHBI

Conep:xanue pasaesia (TeMbl)

Pazgen |

Pa3znen |. OcHOBBI CTPOEHHS ¥ PeAKIIMOHHOM CITOCOOHOCTH OPraHUYECKHUX COeTHHEeHH I

Tema 1.1

XUMHUUECKHE CBS3M U B3aHUMHOE
BJIMAHHUE aTOMOB B OPraHU4YCCKUX
COCOMHCHUAX

OnpeneneHue OpPraHUYecKO XUMHHU. TeopHs CTpOEHUs
AM. bytnepoBa. Opranmyeckas XUMHS Kak 0a3oBas
JUCTIATLTAHA B cucTeMe (hapMareBTHIECKOTO
oOpa3zoBanus. TUIBI XUMUYECKUX CBSI3€H B OpPraHUYECKUX
COCJIMHEHUSX. XapaKTepUCTUKAa KOBAJIEHTHOM  CBS3U
(mmuHA, SHEPTHS H  TOJISIPHOCTH). Jlokanm3oBaHHas
XUMHUYecKas cBsa3b. KoBaneHnTHole 6- u m-cBsizu. CTpoeHue
noiiHbix (C=C, C=0, C=N) u tpoiiabix (C=C u C=N)
cBs3ed. B3auMHoe BIMsAHHE AaTOMOB B  MOJEKYJax
OpPraHUYECKUX COEAMHEHHH M CHOCOOBI €ro Mepeaadd.
Jenokanu3oBaHHas XWMHU4YECKash CBS3b. TW,M- WU P,7A-
compsikerrne. CONpsoKEHHBIE CHUCTEMBI C OTKPBITOH H
3aMKHYTOM Lenbro. OHeprusi comnpsbkeHus. BzanmHoe
BJIMAHHUEC aTOMOB B MOJICKYJIaX OPraHu4CCKUX COGI[I/IHCHI/II\/'I
U crmocoOsl ero mepemaun. UWamyktuBHBIE 3ddexT.
Me3zomepHBIT a¢dexr. DNEeKTPOHOIOHOPHEIE "
3IIEKTPOHOAKIICTITOPHEIC 3aMECTHUTEIH.
IIpocTpancTBeHHbIE 3hdekThl. KoHIenus Me30MepHH.

Tema 1.2

Kucnotueie u OCHOBHBIE
CBOICTBa OpraHUYECKUX
COECIMHECHUI

KucnotHele © OCHOBHBIE CBOMCTBA OPraHHUYECKHX
coenuHenuit; reopun bpéncrena-JIoypu u Jlbtouca. Turmsl
opraanyeckux kuciot (OH-, SH-, NH- u CH-xuciotsr) u
OCHOBaHWHU (p-OCHOBaHMA, T-OCHOBaHUs). DaKTOpHI,
ONpEeNETAoIINe KHUCIIOTHOCTh u OCHOBHOCTb:
3NEKTPOOTPULIATENIBHOCTh M TOJSPU3YEMOCTh  aToMa
KHCJIOTHOTO W OCHOBHOI'O IEHTPOB, JEIOKaTH3aIH
3apsiia MO CUCTEME COIPSDKEHHBIX CBSA3EH, JIEKTPOHHBIE
a¢dexter 3amectuteneld. OmeHKa CTENeHW HOHU3AINH
BaXXHEUIITNX COCTUHESHUM.

Tema 1.3

Knaccudukaiuss opraHuuecKux
peareHToB U peaKiuii

Knaccudukanus opraHMYecKuX peakluid Mo XapakTepy
U3MEHEHHUS! CBSA3€H B pearupymolux BeLIecTBaX, IO
HaIpaBJICHUIO, 110 YHCIY MOJEKYyJ, NPUHUMAIOLIIX
y4acTue B CTaJHH, OMNPEIEINSAIONIel CKOpOCTh peakIuu.
Peakumonnsiii  meHtp, cyOctpar, peareHT. Turms
peareHToB. Peakumum  mpucOeOMHEHMs,  3aMELICHUs,
OTILIEIUIEHHUS; TeperpynnupoBku. llepunukinueckue wu
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE peaxium.
IIpencraBienue 0 MEXaHU3Me peaxuuit
(TepMOAMHAMHYECKUN W KUHETHYECKHH  aCIeKTHI
peakiuun). CTpoeHHE MPOMEXYTOYHBIX AKTHBHBIX YaCTHII
(kapOOKaTHOHOB, KAPOAHUOHOB, CBOOOAHBIX PAIMKAJIOB).

Tema 1.4

Knaccudukanus u HomMeHKIaTypa
OPraHUYECKUX COEAUHEHUN

Knaccudukarms OpraHUYECKUX COCTMHEHUM.
OyHKIIMOHAIBHASI TPYIla ¥ CTPOCHHE YTIEPOIHOTO
CKeJeTa KaK KJIacCU(DUKAITMOHHBIC TIPU3HAKHT
OPTraHUYEeCKUX  COCAUHEHHM. OCHOBHBIE  KJIACChI
OpTraHUYECKUX COEIMHEHUH. Homenknatypa
opranndecknx  coenuHeHnid. OCHOBHBIC  MPUHITUIIBI
HOMEHKJIATypbl HIOITAK. 3amMecTuTeNbHas u

panukanbHO-(QyHKIMOHANbHAS HOMEHKIaTypa. [IpuHiumnel
MTOCTPOEHUS CHCTEMATHYECKUX Ha3BaHUH.

Paznen 11

Yraesoaopoasl




Tema 2.1

AJKaHbBI

Howmenkmarypa.  ®usnueckue  cBoiictBa.  CrocoObl
TOJTyYeHUs] W TIPUPOIHBIE MCTOYHUKHU alIKaHOB. Peaxrum
panuKanbHOTO 3aMEeILCHHS: raJoreHupoOBaHue,
HUTPOBaHHE, CYJIb(QOXIOPUPOBAHHE, CYIb(OOKUCICHHE.
CnocoOpl  00pazoBaHHMs CBOOOJHBIX  pagWKajIoB M|
(hakTOpHI, OMpeneNsromnue NX yCTOHInBOCTh. lloHsATHE O
HEMHBIX Mpoleccax. PernocenekTHBHOCTh paJuKaibHOTO
3amemnienns. Katanutuueckas nm3omepmzanus. OKUCIEHHE
W JCTUAPUPOBAHWE alkaHOB. BaszenwH, BazeIMHOBOE
MacJio, napaduH.

Tema 2.2

AJKeHsl

Homenkiatypa. dusnueckue CBOMCTBA. -
Jlnactepeomepsl. E.Z-cucrema 0003HaYCHUS
KOH(UTYpannuu-m-aractepeoMepoB. CriocoObI OTydeHHs.
Peakunn ANIEKTPOPHILHOTO MIPUCOETNHEHMS.

[lpucoeauHeHne TrajJOreHOB, THIPOTraJOreHUPOBAHUE,
THApATaliss W pOJNb KHCIOTHOTO Karamu3a. lIpaBmio
MapkoBHHKOBa, €ro COBpPEMEHHas HWHTEPIpETaIHs.
Peakiun panuKaIbHOTO u HYKJICO(UITBHOTO
NPUCOCTMHEHHS B PSIIy aJKEHOB. Peakiuu pajnKaibHOTo
auTIbHOTO 3amenieHus. OKHCIICHHE alKEeHOB - MSTKOe
(TMAPOKCUIIMPOBAHNE, SIOKCHAMPOBAHHE) M KECTKOE
(o3oHMpOBaHMe). KaTanmnTuueckoe ruipupoBaHme.

Tema 2.3

AJKaayeHnl

Knaccudukamusa.  ComnpsokeHnple  queHbl.  CrocoOBI
noxydeHus. Peakium 35eKTpohMIBHOTO TPHCOSANHEHUS
(TuaporajoreHupoBaHue, TMPUCOSIWHEHUE TaJlOTeHOB).
OCOOCHHOCTH TPUCOCTUHEHHS B DSy CONPSDKCHHBIX
JICHOB. Peakuuu CBOOOTHOPAUKAIEHOTO
MPUCOCTMHEHHUSI. Peakuun UKJIOTPUCOE TNHEHUS
(ITMEeHOBBIN CHHTE3).

Tema 2.4

AJIKAHEBI

Howmenknarypa.  ®usnueckue  cBoiictBa.  CrocoObl
noiy4eHus. Peakuuu s5eKTpopUIBLHOIO MPHUCOEAMHEHHS
(TuaporajoreHUpoBaHue, MPHUCOSAMHEHHUE TaJOTE€HOB).
Peakiuu HykII€OQUITBHOTO MPUCOCAMHEHUS (THAPATALINS).
BununupoBanue. AlIeTHICHUBL.

Tema 2.5

ApomaTuieckue yrieBoa0poIsl

ApomMarudeckrie CBOICTBa. Peakium 31eKTpoGUIEHOTO
3aMeIeHHS (rajoreHUpoBaHUE, HUTPOBAHHE,
cynb(UpOBaHUE, ATKUIMPOBAHUE, AIUIUPOBAHUE APCHOB).
BrusitHuE 31€KTPOHOMOHOPHBIX U AIEKTPOHOAKIENTOPHBIX
3aMecTUTellell Ha HalpaBlIeHWE U CKOPOCTh pEaKINH
anexktpopuiabHoro  3amemenus.  CornacoBaHHas U
HECOTJIaCOBaHHAs OpUeHTanus. Peakium, mpoTekaromme ¢
MoTepei apOMaTUYHOCTH: TUAPUPOBAHUE, IPUCOCTUHEHHE
XJIopa, OKHcCIeHuEe. Peakimu OOKOBBIX IIeTIE B
ATKWIOEH30JIaX - PAJAVKAILHOE 3aMEIICHHE, OKHCIICHUE.

Pasgen 111

I'omodyHKIHOHAIBLHBIE COETUHEHUS

Tema 3.1

OnTrueckas uzomMepus

IIpoctpancrBeHHOE CTpOEHHE OpPTaHMYECKUX
coequHeHni. CriocoObl n300paXKeHHsT TPOCTPAHCTBEHHOTO
CTPOCHUSI MOJIEKYJI, MOJIEKYJISIpHbIE MOJICTTH U (POPMYJIBL.
Kondurypammonnsle crepeon3oMepbl. XupalbHblE U
axvpanbHble  MOJIEKYJBl. ACHMMETPUYECKHH  aToM
yriaepoia Kak LEHTP XUPAJbHOCTH. OHAHTHOMEPHS.
OnTHueckas akTUBHOCTh 3HaHTHOMEepoB. Parnemarsl. D,L-
n R,S-cucreMbl cTepeoXMMHUYECKOW HOMEHKIJIATYphl. G-
Huactepeomepust. CBsA3b NPOCTPAHCTBEHHOI'O CTPOEHHUS C
OuosIoru4ecKoit aKTUBHOCTHIO. [IpencraBnenus
cTepeocnenupUuHOCTH JIEHCTBHS JIEKAPCTBEHHBIX
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BCIICCTB.

Tema 3.2

l'anorenoyrneBonoponasl

Knaccudpukanmsa. Homenknatypa. ®@usnueckue cCBOUCTBA.
Crioco0sr MOJTyYeHUSI. l"amoreHoankaHbl "
rajJoreHOIMKIOAIKAHBI. XapakTeprucThka CBsI3ei
yriaepoa-rajiored  (JUIMHA,  JHEPrus,  IOJIAPHOCTH,
MOJIIPU3YEMOCTb). Peakiuu HYKJICO(PUIEHOTO
3aMemnieHnss. MoOHO- W OHUMOJNEKYISpHBIE PEaKIu, HX
CTepEOXMMHUYECKasi  HampaBlIeHHOCThb.  l[IpeBpaieHue
raJIOTEHONPOU3BOIHBIX  YTJIEBOJOPOJOB B CIIUPTHI,
MPOCTBIE M  CIOXHBIE J(UPHI, THOIBL, CYIbPUIBI,
cynb(OHHEBBIE cony, aMUHBI, HUTPUIIHI,
HUTPOTPOU3BOJIHEIC, Peakrun OTIIEIUICHUS
(3TMIMHHAPOBAHUSA ) TETHIPOTaJIOTCHUPOBAHHE,
neranorennpoBanne. [IpaBuno 3aiineBa. KonkypeHTHOCTH
peaxiuit HYKJICO(PHIILHOTO 3aMeIICHHS u
3JIMMUHUPOBAHUS. Xnopodopm, romodopm,
TETPAXJIOPOMETAH, ATHIXIIOPU/I, BHHUIXJIOPH, (TOPOTAH.
Annmun- w OeH3wirajoreHuAsl. [IpUYWHBI MOBBIICHHON
PEaKIMOHHOW CTIOCOOHOCTH B peakiysiX HyKJICO(QUIBHOTO
3amenieHus. Bunwi- u  apuiraigoreHuasl.  IIpuuuna
HU3KOM MOABW>XHOCTHU rajgoreHa. OcoGeHHoCTH
peaKMOHHOW cocoOHOCTH. OCOOEHHOCTH MONYYCHHUS U
XMMHUYECKUX CBOUCTB (DTOPOYTIIEBOIOPOIOB.

Tema 3.3

CnupTel

Knaccudukamms. Homenknarypa. @usndeckne cBONCTBA.
CriocoOw1 momryuenusi. KucnotHsie cBoiicTBa; 0OpazoBaHue
ankoroyisitoB.  OCHOBHBIE ~ CBOiicTBa;  0oOpa3oBaHHE
OKCOHHUEBBIX COJIEH. MEXMONEKYISIpPHbIE BOAOPOJIHBIE
cBsa3u. HykneodunbHbele cBOMCTBA: MONydyeHHE MPOCTHIX
3QUPOB M CIOXKHBIX 3(QUPOB ¢ HEOPraHUUECKUMU H
KapOOHOBBIMH  KHCJOTaMH. Peakimu ¢ ydacTHeEM
ANEKTPOPIILHOTO [eHTpa (obpazoBanue
rajoreHonpousBoaHslx) W CH-kucnotHoro  menrpa
(meruaparanus). MHOroatroMHble CUPTHL. OCOOESHHOCTH
UX XMMUYECKOro mnoBeleHHs. OTHOLICHHE NEPBUYHBIX,
BTOPUYHBIX W TPETUYHBIX CIHPTOB K OKHUCJICHHIO.
Oxucnenue BHII-THOJIOB. MertaHo, 9TaHOII,
STHJICHTJIUKOIIb, TJIHIIEPHH.

Tema 3.4

denonsl

Howmenknarypa.  ®usnueckue  cBoiictBa.  CrocoOsbl
noimydenusi.  KucnotHele — cBoiicTBa;  oOpasoBaHHe
¢denonaToB. HykieoduibHble CBOWCTBA:  MOJIY4YCHUC
NPOCTBIX M CIIOKHBIX AQHUPOB (EHONOB. 3aMelieHue
(deHonbHOrO rUApokcwia. Peaknum  33eKTPO(MIBHOTO
3aMeIICHMSI B apOMaTUYECKOM spe (PEeHOJIOB U HAPTOJIOB:
raJloreHupoBaHne, CcynbhupoBaHue, HuTpoBaHue, C-
ANKHJIUPOBaHUE, C-aumnupoBaHue,
TUIPOKCUMETHIINPOBAHKE, HUTPO3UPOBAHHE,
kapOokcunupoBanue, QopMmuwimpoBanue. OKUCICHHE H
BOccTaHOBJIeHUE (eHosIoB U HadTosoB. DeHo, HadTONIbI,
MUPOKATEXHH, PE30PLUMH, THIPOXUHOH.

Tema 3.5

AJbaeruisl U KETOHBI

Howmenknarypa.  ®usnueckue  cBoiictBa.  CrocoObl
momyueHus. Peaknum  anpaernioB M KETOHOB €
HYKJICOQWIBHBIMU pEareHTaMy; BIUSHHE CTPOCHHS Ha

PEaKLHOHHYIO CHOCOOHOCTB. CrepeoxuMHUYeCKUid
pe3yabTaT MPUCOCAUHEHUA K albJACTHIaM W KETOHaAM
HYKJI€O(UITBHBIX peareHTos. Peakuun c

KHCJIOPOACOACPIKAIIUMU HYKJ'ICO(l)I/IJ'IaMI/I. O6p.':130BaHI/Ie
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noJTyaneTaied M aneTaneid, poib KHCIOTHOTO KaTalu3a.
AneranbHas 3a1uTa KapOOHWIBHOMN CPYIIIBIL.
OOpa3oBaHue  TUAPATHBIX  (QOPM. Peakunu ¢
cepacogepkamiuMu  Hykineopunamu.  [Ipucoeaunenue
ruapocynbpura Hatpua. Peakumn ¢ tTromamu. Peakium c
a30TCOACPIKAIITIMH HyKJIEOpHIaMu. OO6pazoBanue
uMuHOB (ocHoBanuii Illug¢a), okcuMOB, THAPA3OHOB,
ceMHKap0a30HOB; UCIIOIb30BAHUE UX IS MICHTU(UKALIUN
aJbACTHIIOB U KETOHOB. B3amMopeticTBre GpopMaibaeruaa
C aMMHakoM (TeKcaMeTWIeHTeTpamuH). Peakumm ¢
yriaepoacoaepxkamumu  Hykineopunamu. [Ipucoenunenue
MarHMMOpPraHWYeCKUX COEAMHEHWH U 1IHMaHOBOJIOPOJIA.
Peakunn ¢ ywgactuem CH-kxucnoTHoro mnenrpa (o-aroma
yriaepoja  anplIerujoB W KeToHoB). KonnaeHcamus
aIbJOJIBHOTO M KPOTOHOBOrO Tumna. Peakuuu anpaerunos
u KeroHoB ¢ cuibHBIME CH-kucinotamm (peakmus
Kuésenarens). lamodopmuoe pacllIEeIICHHUE;
nonopopmHas mpoba. OKHUCIEHWE W BOCCTAHOBIICHHE
anpOeTUA0B M KeToHOB. OKHCIIEHHE  albAETHIO0B
KOMIUIEKCHBIMH ~ coenHeHussMu  cepedpa u  meau(1l).
BoccranoBnenue ruapuaamMu u KOMIIJICKCHBIMH
rugpugamMu MetamioB. Karanutuueckoe IuapupoBaHue.
Boccranosnenne o KiiemeHceHy kak criocoObl yiaaeHHus
OKCOT'PYIIIEIL. Peaxnus JHCIPOIIOPLIIUOHHPOBAHUS
anprerunoB. Gopmanbaerus (hopManuH), aleTalbIeTH I,
XJIOpalb  (XJIOpambTUApaT), aKpoJeWH, OeH3aIbIEeTH/I,
aleToH, IIUKJIOIeKCaHOH. XHWHOHBI.  bBEH30XMHOHEI.
HadroxuHoHsl, BUTaMHUH K. AHTpaxUHOH.
OKHCTUTETbHBIE CBOWCTBA XHHOHOB. Y OMXWHOHBI.

Tema 3.6

KapOoHoBble KHCIIOTBI W HX
(yHKIIMOHAIBHBIE TIPOU3BOIHBIE

Knaccudukamus. Homenknarypa. @usnueckue cBONCTBA.
Crioco6b1 monmyyenusi. CrpoeHre KapOOKCHIBHOM TPYIIITBI
KaK p,m-COMPSKEHHOW CcHUCTeMBI. KHUCIOTHBIE CBOWCTBA,
oOpaszoBanue cousieil. Jlenokanuzanus 3apsiga B aHHOHAX
KapOOHOBBIX KHUCIOT. [IOBBIIIIEHHAs KUCIOTHOCTH MEPBBIX
TOMOJIOTOB JTUKapOOHOBBIX KUCIIOT. Peakiinm kapOOHOBBIX
KHACJIOT C HYKJICO(HIbHBIMU peareHTaMmu; oOpa3oBaHHE
CIIOXKHBIX 3(UPOB, aHTUAPHUIOB, TAJOTCHAHTUAPHIOB U
amMpioB. Peakumm c  ywyacTMeM  yTJI€BOJOPOJHOIO
panukana KapOOHOBBIX KuCIIOT. ['ajoreHupoBaHue mO
I'enmo-Donbrapay-3eauHckomy. JlekapOOKCHIMPOBaHHE.
OyHKIMOHAFHBIE TPOW3BOAHBIE KApOOHOBBIX KHCIIOT.
CpaBHHUTENbHASI aKTUBHOCTH B PEAKIUAX HYKICO(DUITEHOTO
3aMemieHust  (aumiaupoBaHus). Posb  KMCIOTHOrO M
OCHOBHOTO KaTtaju3a. AHTMIPHUJIBI U TaJOT€HAHTHIPHIBL.
Homenkmnatypa. Crnocobpl  momyueHus.  Peakrum
aruposanus. Hykineopunbuelii katamus3. CMemaHHbIC
AHTUJPUIBL. Crnoxsele  3¢UpHL Howmenxunarypa.
dusnyeckne cBouctBa. KHCIOTHBII M IICJIOYHOU
THIPONN3  CIOXHBIX  3¢upoB. Ilepesrepudurarus.
AMMOHOIN3. AMunpl KapOOHOBBIX KHCJIOT.
Homenxmarypa.  CnocoOet  momyuenusi.  Ctpoenwue
aMuHOM  rpynnbl.  KHCIOTHO-OCHOBHBIE — CBOMCTBA
amMuioB.  KHCHOTHBIH M IIEIOYHOM  THUAPOJIU3.
Pacmiennenre aMuoB rajjoreHaMu B IIEJIOYHON cpene U
a30TUCTOM  KucioTo. Jlermaparauumss B HUTPUWIBL
HuTpuisl, ruposin3, BOCCTAaHOBICHHE.
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Tema 3.7 HuTtpo- n amuHOoCcoeTuHEHNS Hutpocoenunenus. Knaccugpukamma. Homenkmatypa.
Croco0sl  TIONyYEeHHSL. CrpoeHue  HHATPOTPYIIIIHL.
Boccranosnenue HUTPOCOEANHEHUH. Kucnotnsie

CBOWCTBa ann(paTUYeCKUX HHUTPOCOCAWHEHUN. AMMHBL
Knaccuduramms. Homenknarypa. dusnueckue CBONCTBA.
CrocoOsr  monmy4deHusi. KuCI0THO-OCHOBHBIE CBOWCTBA,
oOpazoBanme  coneil.  HykneopunbHble  CBOWCTBA.
AJKUIUpOBaHHWE aMUHOB. YeTBepTHYHBIE aMMOHHEBBIE
conu. Peakunu aMMHOB € alMIUPYIOLIMMHU pearcHTaMH,
3alIUTa AMHUHOTPYIIBL. PacKpbITHE 3MOKCHUAHOTO IUKIA
aMHHaMHd, o0pa3oBaHHE  aMUHOCHHPTOB.  Peaknun
NEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX aTH(PaTHUECKUX U
apoMaTHYECKUX aMHUHOB C  a30THCTOM  KHCJIOTOM.
KapOunamunnas peakuus. BnusiHue aMuHOTpYIIBI Ha
PEAKIIMOHHYIO CIIOCOOHOCTH apOMaTHYECKOrO KOJIbIA:
raJIoreHHPOBaHMeE, CyJb(UPOBAHUE, HUTPOBAHHE.

Tema 3.8 Juazo- u a3ocoeTuHEHUS Howmenxunarypa. Peakuus JUa30THPOBAHUSI.
AnudaTtrueckue Aua3o- U a30COCAMHCHUs. Peakiuu
coJIelf aUa30HUS C BBIACICHUEM a30Ta. CHHTETHYECKHE
BO3MOXKHOCTH  pEaklIWW: 3aMeHa [Ha30TPYIIIBl  Ha
TUOPOKCUTPYIITY, AIKOKCUTPYIIILY, BOIOPOM, TajlOr€HEL,
nua”Horpynmny. Peaknmm coneit nua3onus 0e3 BBIIETICHHS
azota. A3ocodeTaHHWe KaK peakus AJIeKTPO(GHIEHOTO
3amenieHus. Jluazo- u azococrapistoniue. Mcrnoap3oBanue
peakumii azocouyetaHus Uil UACHTH(QUKAIUH (HEHOIOB U
apOMATHYECKHX aMHUHOB.

3.4. Opranuszanusi cCaMOCTOATEIbHOW pabOThl 00yYaIOLIUXCS

CamocrosrenbHas paboTa CTyJeHTa — o0si3aTeNbHasl 4acTh 00pa3oBaTeIbHOIo Ipoliecca,
HampaBJIeHHAss Ha  pa3BUTHE TOTOBHOCTH K  TPOPECCHOHATBHOMY U  JIMYHOCTHOMY
caM0o00pa30BaHUIO, Ha MPOEKTUPOBAHHE JalbHEHIIero oOpa30BaTeNbHOIO MapuipyTa H
npohecCuOHATLHON Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXcs MO TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL.

AynuropHas camocTosiTellbHasg padoTa 0OydaromMXCsl MO AMCLUMILIMHE BBIMOJIHSAETCS Ha
y4eOHBIX 3aHATHSX 10/ PYKOBOJCTBOM TMpENojAaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroImuXcsl BXOJUT B 001Ul 00bEM BPEMEHH, OTBEACHHOIO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYeTCs PaCIUCaHUEM YUeOHBIX 3aHATHH.

BueayauropHas camoctosiTenbHast pabota oOydaronuxcs — INlaHupyeMasl yueOHasi, Hay4HoO-
UcclieoBaTebCcKasi, MpakTHyeckass paboTa oOyyaroIIMXcs, BBINOJIHSAEMAas BO BHEAyAUTOPHOE
BpeMsl 10 3aJaHui0 M MpU METOJUYECKOM pPYKOBOJCTBE IpernojaBareis, HO ©0e3 ero
HEMOCPEACTBEHHOI0 yYacTHs, PaCIIMCAaHUEM YUEeOHBIX 3aHATUI HE perJaMeHTUPYETCH.

BueayautopHas camocTosiTeNnbHast paboTa 00yyaronuxcsi BKIIOYaeT B ce0sl:

- MOJITOTOBKY K JICKIIUSIM, TPAKTHUECKUM M JTA00PATOPHBIM 3aHSATHIM, YK3aMEHAM;

- M3y4YeHue y9eOHbIX MOCOOMIA,

- M3y4YeHHE TEOPETHUYECKOr0 M IMPAKTHYECKOro MaTepualla IO PEKOMEHJIO0BAaHHBIM
MUCTOYHUKAM;

- MOJITOTOBKA K BBHITIOJTHEHUIO JIAOOPATOPHBIX pabOT U OTYETOB IO HUM;

- BBITTOJIHEHUE WHANBUYaTbHBIX JOMAITHUX 33/1aHUH;

- MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIIH B TEUCHHE CEMECTPA;
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CamocrosiTennpHass paboTa oOydYaronmuxcsi ¢ y4dacTHEM MpernojaBatens B (opme HHOH
KOHTaKTHOW pPabOTHl MpeaycMaTpuBaeT TPYNNOBYH W (WIM) WHAUBHIyaIbHYIO paboTy
00y4JarouMuUCs ¥ BKIIOYAET B ceOsl:

- MPOBEJCHUE WHIWBUIYaJbHBIX M TPYIINOBBIX KOHCYJIbTALIMA MO OTAEIbHBIM
TeMam/pasaenam JUCIUTLUIHHBL

- MIPOBE/ICHNE KOHCYIbTALUH TIepel IK3aMEHOM;

- KOHCYJIbTAallMM 10 OpraHu3allid  CaMOCTOSITEIbHOTO  HM3YyY€HHUS  OTIEIbHBIX
pa3zienoB/TeM,  0a30BBIX  MOHATHHA  y4eOHBIX  AMCHUUIUIMH  TPOQHIBHOTO/POJCTBEHHOTO
OakanaBpuata, kotopsle ¢opmupoBanu OIIK u IIK, B memsax obecnedeHusi mMpeeMCTBEHHOCTH
o0OpazoBaHusl.

3.5. IlpuMeHeHHE SJICKTPOHHOTO OOY4YEHHMs, JUCTAHIIMOHHBIX 00pa30BaTEILHBIX
TEXHOJIOTUN

[Tpu peanuzanuu nporpaMMbl yueOHOM TUCIUILIMHBI BO3MOKHO MTPUMEHEHHE SJIEKTPOHHOTO
00y4YeHMsI U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHII.

Peanuszanus nporpaMmel y4eOHOM IUCHUIUIMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO O0yUYeHUs U
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOIMH perylaMeHTUPYEeTCs 1eHCTBYIOIIMMU JIOKAIbHBIMU
AKTaMH YHHUBEPCUTETA.

IIpuMeHAIOTCA CllenyIolue PasHOBUAHOCTH pEAM3allyd IIPOrpamMMbl ¢ UCIOJIB30BAaHUEM
90 u J0T.

B snektpoHHyt0 00pa3oBaTeNbHYIO Cpely, IO HEOOXOIUMOCTH, MOTYT OBbITh IE€PEHECEHbI
OTJEJIbHBIC BUJIbI YUCOHOH NI TETbHOCTH:

HCII0JIb30BaHIE BKJIIOUEHHE B Y4eOHBIH
ucnoas3zopanue 30 u 10T 00bem, yac y
90 u JIOT npoiecc
CMeEIIIaHHOE JICKIIUH 70 B COOTBETCTBHUH C PACITUCAHUEM

oOydeHune y4IeOHBIX 3aHITHN
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4. PE3YJIbTATBI OBYUEHMUA 11O JUCHHITTHHE/MOAY/IIO, KPUTEPUU OLNIEHKH YPOBHA
CO®OPMUPOBAHHOCTH KOMIIETEHIIUI, CACTEMA 1 IIIKAJIA OIIEHUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).

Ypoenu Hrorosoe Ouenka B Ioka3aTenan ypoBHs c()OPMHPOBAHHOCTH
copMHUPOBAHHOCTH | KOJMYECTBO 0AJJIOB | NATHOANILHOU
KoOMIeTeHInu(-i) B 100-0amnbHO cucreme n[z)‘oq)ezcun(o
. HAJBHOM(-
1o cuereme e pe3y.111,T“aTaM yHI/IBepca.}IBHOl/I('EIX) o0menpogeccuoHAIbLHOM(-bIX) KOMIIETEHIU A bIX)
pesyjJabTaTam TEKYIICH U KOMHeTeHHHl/I('I/I)
TeKylen u NPOMEKYTOYHOMI KOMHeTVeHu
NPOMEKYTOUHOM aTTecTallun un(-i)
aTTecTalun I(/)IEIS%I .y
N-OIIK-1.3
NI-OIIK-1.4
OIIK-2
NJI-OIIK-2.1
NI-OIIK-2.4
NJ-OIIK-2.5
BBICOKHI OTJIMYHO OO0y4atontmiics:

— JaeT pa3BEepHyTblE, IOJIHBIE W BEpPHBIE OTBETHl Ha BONPOCH, B TOM
Yyucie, JOMOJHUTEIbHbIE O HOMEHKJIAType OpPraHMYeCKUX COEIUHEHM,
CTPOCHHUH, CIOCO0axX MOMydYeHHs, (U3UUYECKUX K XUMHUYECKHX CBOHCTBAx
OCHOBHBIX KJIaCCOB OPTaHMUYECKUX COECTMHEHU;

— MHCUEpNBIBAIOIIE M JIOTMUECKH MPUMEHSAET CHCTEMHBIE 3HaHHUS O
B3aMMHBIX MPEBPALIEHUSIX KJIACCOB OPTaHMUECKUX COECTUMHEHU;

— UCYEpNBIBAIOIIE U JIOTMYECKU MPUMEHSIET CHUCTEMHBIE 3HAHHUA O
B3aMMOCBSI3M MEKY CTPOEHUEM U CBOMCTBAMHU OPraHUYECKUX COEAMHEHUN;

— JIEMOHCTPUpPYET CHCTEMHBIE W COBPEMEHHBIC TIOAXOIBl K BEIOOpY
ONTUMANIFHBIX ITyTeH CHHTE3a HanOoJee Ba)KHBIX M CIOXHBIX OPTaHHICCKUX
COCIMHCHUT,

— TIOKa3bIBaeT YETKHE CHCTEMHBIC 3HAHUS W MPEJCTaBICHUSI 00 OCHOBHBIX
MEXaHHU3Max pEeaklUi OpPraHWYeCKUX COCIUHEHUN, TEOPETHUYECKHUX OCHOB
CTPOEHUS ¥ PEAKIIMOHHON CTIOCOOHOCTH OPTaHUIECKUX COCTUHEHMIA,

— Croco0eH TPOBECTH OYHUCTKY OPTaHWYECKUX COCTUHEHHM, ONpeaeeHIe
OCHOBHBIX KOHCTaHT OPTaHUYECKUX COEJUHEHUH, MPOBEJACHNE KAUYECTBEHHOTO
aHaJIM3a OPraHMYECKUX COCIMHEHUN;
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— JIEMOHCTPHpPYET HaBBIKHM 0€301acHON pabOTHI C XUMHYECKOH MOCy 101 1
OpPraHMYECKUMH BEUIECTBAMH, TEXHUKOW IIPOBENEHHs OKCIEpUMEHTa B
na0opaTOpUU OPraHMYECKOrO CHHTE3a;

— HCUepNbIBAaMOLIe W JIOTMYECKH CTPOMHO HM3jaraeT y4eOHbBIH MaTepua,
yMEeT CBS3bIBaTh TEOPUIO C MPAKTHKOM, CIPABISIETCS C pEIICHHEM 3anad
npodeccHoHaIbHOI HaNPaBICHHOCTH BBICOKOTO YPOBHSI CIIOKHOCTH

MTOBBIIICHHBIH

XOpOLIO

OO6y4atonmmiics:

— JJa€T pa3BEpHYTHIE, MTOJIHBIE U YACTUYHO BEPHBIE OTBETHI HA BOIIPOCHI, B TOM
4yucle, [JOMOJHUTEIbHBIE O HOMEHKJIAType OpraHMYECKUX COCIUHEHU,
CTPOCHUH, CI0CO0aX MOMyYeHHS, (U3NUECKUX W XHMHYECKHX CBOMCTBAX
OCHOBHBIX KJIaCCOB OPraHUYECKUX COECTUHEHUI];

— HCUEPIIBIBAIONIE U JOTMYECKH NMPUMEHSET CUCTEMHbIC 3HAHUSA O B3aMMHBIX
MPEBpaLICHUAX KJIACCOB OPraHMYECKUX COCIMHEHMH, TOMyCKaeT eIMHUYHbIC
HerpyOble OIHOKY;

— HCYEepHBIBAIONIE M JIOTHYECKH TMPHUMEHSET CHCTEMHBIE 3HaHHUA O
B3aMMOCBS3HM MEXIy CTPOSHHEM U CBOMCTBaMHU OPTaHHMUYECKUX COCIMHEHHUH, C
HE3HAYHUTEIbHBIMU MPOOENIaMH, I0MyCKaeT eIMHUYHbIC HErpyOble OIHOKH;

— JIEMOHCTPHUpPYET CHUCTEMHBIC MOIXOIBI K BHIOOPY ONTHMANBHBIX ITyTEH
CHHTE3a HanboJiee Ba)XKHBIX U CJIOXKHBIX OPTaHUYECKUX COCIMHEHUIH;

— TIOKa3blBaeT CHUCTEMHBIC 3HAHWS W TpPEACTaBICHHA 00 OCHOBHBIX
MEXaHU3MaxX pEeaKUUd OPraHUYEeCKHX COEAMHEHUH, TEOPETHUECKHX OCHOB
CTPOCHHS W PEAaKIMOHHOW CIMOCOOHOCTH OPraHMYECKUX COCTUHEHUH,
JIOITyCKaeT eIMHINYHBIE HerpyOble OIHOKHY;

— CIOCOOEH NMPOBECTH OYHCTKY OPTraHWYECKHX COCIUHEHUH, OoIpeecHe
OCHOBHBIX KOHCTAHT OPTaHUYECKUX COCAMHEHUI, TPOBEACHNE KaueCTBEHHOTO
aHajn3a OPraHUYECKUX COECUHEHUN;

— JIEMOHCTPHUPYET HaBBIKH 0€30IacHOI pabOThl ¢ XUMHUUECKOM MOCYI0N U
OpPraHMYECKHMH BEIUIECTBAMH, TEXHUKOW NPOBENEHHS OKCIEPHUMEHTa B
nmabopaToOpUu OPTaHMYECKOTO CHHTE3a

0a30BBbII

YAOBJIETBOPUTCIIb
HO

— J€MOHCTPUPYET (parMeHTapHEIC 3HAHUS 0 HOMEHKJIAType
OpPTaHHUYECKHX COCTUHEHHUH, CTPOCHUH, CrIoco0aX MOIYYeHUs, PU3NICCKUX H
XUMHUYECKHX CBOMCTBAX OCHOBHBIX KJIACCOB OPraHUYECKHUX COECTUHEHMIA;

— C HETOYHOCTSMHM U3JIara€T 3HAaHMS W TPEICTABICHHUS O B3aUMHBIX
MPEeBPALIEHUSX KJIACCOB OPraHUYECKUX COETMHEHUI;

— C HETOYHOCTSIMM HM3JIaraeT OTBETHI Ha BOIPOCHI O B3aMMOCBS3H MEXKIY
CTPOEHHEM U CBOMCTBAMU OPTaHUYECKUX COEUHEHUN;

— UCTBITHIBACT CEPhE3HBIC 3aTPYAHEHUS K BHIOOPY ONTHUMANbHBIX IyTeH
CHHTe3a HanboJiee BaYKHBIX M CIOKHBIX OPTaHUMYECKUX COSAMHECHUN;
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— HCHBITHIBACT CEPhE3HBIC 3aTPyAHEHUS INPH OTBETax Ha BONPOCH O
MEXaHH3MaX pEeaKIUHd OPraHWYeCKHX COCTUHEHHH, TEOPETHYECKHX OCHOB
CTPOEHHMS ¥ PEAKIIHOHHON CITIOCOOHOCTH OPraHUYECKUX COCANHEHUIT;

— C TPYZIOM JIEMOHCTPUPYET HaBBIKU BBIJICJICHNUS! U OYHCTKH OPraHUYEeCKUX
COCIIMHEHUH, ONPEIeIeHHs OCHOBHBIX KOHCTAaHT OPraHMYEeCKUX COCAMHCHHMIA,
NPOBENICHUS KaUeCTBEHHOTO aHAIM3a OPTaHWYECKHX COSTHHCHUM;

— C TPYIOM IEMOHCTPHPYET HaBBIKM Oe30mMacHON paboThI ¢ XUMHYECKOM
NOCYIOH M  OpPraHMYeCKUMH  BENIECTBAMH, TCXHHKOH  IPOBEICHUS
IKCIEPHMEHTA B JJaOOpaTOPUH OPraHMYECKOTO CHHTE3a;

— OTBET OTpaXkaeT 3HaHHWA Ha 0a30BOM YPOBHE TEOPETHYECKOTO H
MPaKTHYECKOro MaTepHuaia B 00beMe, He0OX0AMMOM JUIsl JallbHEHIIeH yueObl
U MPEJICTOSNICH pabOThI 10 IPOQHIII0 00yUEHUSI.

HU3KUN HEYIOBJIETBOPUTE
JIbHO

— HCIBITHIBACT CEPhE3HBIC 3aTPYTHCHUS MPHU M3JIOKCHUH 3HAHWN W MPEJACTABICHUN O HOMEHKJIATYPE OPTaHHYECKUX
COCJIMHEHH, CTPOCHUH, CIIOCO0aX MONyUYeHHs, PU3NICCKUX U XMMUYECKAX CBONCTBaX OCHOBHBIX KJIACCOB OPTraHUYCCKHUX
COCIUHCHUM;

— JIEMOHCTpHUpYeET (hparMeHTAPHBIC 3HAHUS O B3AaUMHBIX MPEBPALICHUAX KIIACCOB OPTaHHYCCKUX COCAMHCHHIA;

— JIEMOHCTPUpPYET (parMeHTapHbIE 3HAHHUA O B3aUMOCBA3M MEXIy CTPOCHHEM W CBOWCTBAMH OPTaHHYECKHIX
COCTUHCHUH;

— HE BJIaJeeT COBPEMEHHBIMH IMOIXOAAMH K BBHIOOPY ONTUMAIIBHBIX MyTeH CHHTE3a HambOoliee BaXKHBIX M CIIOYKHBIX
OpPTaHUYECKUX COCIMHEHUIA;

— JCIBITHIBACT CEPhE3HBIC 3aTPyMHEHHS MPHU M3JI0KCHHH OTBETOB Ha BOIPOCH 00 OCHOBHBIX MEXaHHM3MaX PEaKIIHid
OpPTraHUYECKUX COCTMHEHUH, TEOPETUICCKUX OCHOB CTPOCHHS U PEaKIIMOHHOH CIIOCOOHOCTH OPTaHMYECKUX COCIHHEHHUIA;

— He cnoco0eH MPOBECTH BBIICICHHE W OYHCTKY OPraHUYCCKHX COCIUHCHUM, OMPEACICHHE OCHOBHBIX KOHCTAHT
OpPraHUYECKUX COCTUHEHUH, TPOBEACHUE KAYSCTBEHHOIO aHAJIM3a OPraHUIECKUX COCTUHCHUH;

— C TPYJAOM JEMOHCTPHUPYET HABBIKA O€30MacHOW pabOThl ¢ XUMHUYECKOU MOCYIOH U OPraHHYECKHUMH BEIIECTBAMH,
TEXHUKOW MPOBEACHUS SKCIICPUMEHTA B JJAOOPATOPHH OPraHUIECKOTO CHHTE3a;

— OTBET OTPAKACT OTCYTCTBHEC 3HAHHUI HA 0Aa30BOM YPOBHE TCOPETHYECKOTO M MPAKTHYECKOTO Marepuayia B 00beMe,
HE00XOAUMOM ISl NaTbHEHIIeH yIeOsl.

S. OIIEHOYHBIE CPEJACTBA JJI51 TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U ITIPOMEKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

[Tpu mpoBeneHNN KOHTPOJISI CAMOCTOSITENILHON pabOThl 00YYArOMIUXCS, TEKYIIIETO KOHTPOJISI M TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHO! MUCIHUILTHHE
«Oprannyeckass XUMHUs TPOBEPSIETCS YPOBEHb CHOPMHUPOBAHHOCTH y O0YUYAIOIIMXCS KOMIETCHITUN W 3aINIAHUPOBAHHBIX PE3YyIHTATOB OOYUEHHS TIO
TUCIUIUIMHE, YKa3aHHBIX B pa3/iesie 2 HacTOosIIelH MPorpaMMBI.
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5.1. @®opMbI TEKYyILIEro KOHTPOJISA yCIIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aaHUMN:

Ne .

o DopMbI TEKYLIEr0 KOHTPOJIS ITpumeps! THIIOBBIX 3aJaHUI

1 | UupuBunyanbHas CaMOCTOSITeNIbHAS H306pasute GopMyiisl MPUBEIECHHBIX HIXKE COSAUHEHUH B BUe CTPYKTyp JIbtonca.
(momanHsis) pabora 1o TEME ﬁ
«TeopeTnyeckue OCHOBBI CH=—C—CH, CH,—0—CHj CH;—C—OH

OpFaHquCKOﬁ XUMUN»

Omnpenenure ¢dopManbHble 3apiasl (GParMEHTOB MOJIEKYN (Y4epTOYKH O0O03HAYar0T 00O0OIIECTBICHHYIO Iapy C
KaKUM-JTH00 APYTHM aTOMOM).

7(‘77 —s5— —0:
VYkaxure o0lee KOJMYECTBO G- M T-CBs3EH Ui Kaxaoro coenuHeHus. ONpeaenuTe TUN TMOPUAM3AIMU BCEX
3JIEMEHTOB (KpoMe aToMa Bojaopoza). Hapucyiite aToMHO opOUTaIbHBIE MOJIEH IPUBEACHHBIX COSTMHEHUH.
I
CH,—C=——CH, CH,—C—H
H3006pazuTe pacnpeneieHue dJICSKTPOHHON IUIOTHOCTH B MOJIEKYJaX CICAYIONIMX coequHeHWd (+/-1 wmm +/-M).

[TpuBenute HAOOP PE30HAHCHBIX CTPYKTYP, OTPAKAIOIINX JEIOKATHU3AINIO JIEKTPOHHOH INIOTHOCTH B MOJIEKYJIE
CH,—CH—CH=—CH—2Br CH2:CH——CH:CH—ﬁ—H

3aBepmHTe CJICAYIOIINE KUCIIOTHO-OCHOBHBIC PABHOBCCHA. VYkaxuTe KUCIOTHI M OCHOBAHUS H COHpSDKéHHBIe M
OCHOBAaHUA U KUCJIOTHI 110 BpéHCTC,I[y. Onpez[em/ITe, B KaKyI0 CTOPOHY CMCIICHO PABHOBECHUE, z[aﬁTe OOBSICHCHUS.

OH H,0
©/ + CH,cO0 =~—

I[aﬁTe OIIpCACIICHNUE, YTO TAKOE KHCJI0Ta WU OCHOBAHUC JIsrounca. Cpe,Z[I/I MIPUBCICHHBIX CO€,I[I/IHCHPII>1 YKaKUTC
KHUCJIOTHI U OCHOBAHUJ 110 .HB}OI/ICY.
CH3NH2, FeBrg, COsZ', Mg2+, CeHe, NOz+

3aBepIunTe ypaBHECHHE PEeaKLIUii:
—

H,C—O—CH; + BF; =~
Jaiite ompeneneHue MOHATHsIM: 3MekTpodun U Hykineopwi. Knaccupuumpyiite npuBeqeHHbIE HUXKE PeareHThI
(anmextpodun, Hykmeodmn)
CHgs*, CH>=CH,, NH.0H, CO,, CHsCOBr, CH;0~

JaiiTe ompeneneHue MOHATUSIM: KAaTUOH, AHHUOH, pajgukal. Pacnojoxkure wYacTUIBl 10 BO3PACTAHHIO HX
ycroitunBocTH. JlaiTe 0OBICHCHUS.

€) S C)

H;C—CH,—CH—NO, H,C—CH,—CH,-NO, H3;C—CH—CH,—NO,
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Ne .
1 DopMbI TEKYIIET0 KOHTPOJIS IIpuMepbI THNOBBIX 32 aHHI
9  VkaxuTe THI pa3pbiBa Ul 0003HAUYCHHBIX MTApOH 3JIEKTPOHOB CBSI3€H B NPUBEICHHBIX COeANHEHMsIX. Hanmmmre
Ha30BUTE 00pa3yloIuecs 9acTUIBL.
H : e
CH~C—CH, — » OH
3= 3 CH—CH—CH: Cl —»
CHs CH;
10 Ompenenure, K KakoMy THIy OTHOCSATCS TIPHBEIACHHBIC HIDKE peakIuu (3aMemeHHus, INPUCOCINHEHHUS,
NMMHUHUPOBAHMSA). YKaXHUTE CyOCTpaT, peareHT, CHMBOJ PEAKIIHH.
1
HNO
H3C'CH2'C‘H_CH3 —03> H3C—CH2—C‘—CH3 + H,0
t,
CH; P CH,

2 | UeouBupyanpHas camocrosaTenbHas | 1. Cpenu NpPUBENCHHBIX COCAWHEHWH BBIOEPHTE ONTHYECKH AKTHBHBIC. YKaKUTE ACHMMETPHUYECKHE aTOMBI YIJIEpoAa.
(momarurHsist) pabora no Teme | M300pa3urte SHAHTHOMEPHI € IOMOILBIO MTpoekuuii Pullepa, ykaxxute nuactepeoMepsl 1 Me30GpopMy (Te OHa MPUCYTCTBYET).
«OnTHyeckas H30MepHs. (Ho—CHy GHs

HzC—CH—CH,0H H3C—C—CH,—CHj, H3C—CH—CH—CH,0H
["anoreHoNnpou3BoAHbIE ATU(PATHUECKUX U |
OH CH,OH CH,OH

aApOMaTUYCCKUX YIIIE€BOIOPOI0B»

2. Hamumute ypaBHEHUsI M MeXaHU3MbI peakiuid (Sn1l, Sn2).
a) 2-non-4-mermimentad (NHsz, IM®A), 6) 2- nognentad (NHs, cimpt), B) 1- nomnenrtan (NHs, JIM®DA)
3. Hanumure npoayKThl CIEAYIOMKX peakluil U Ha30BUTE X 1o HoMeHkaaType MIOITAK.

CHs
NaOH

HBr
1.¢l H W 5. CH3-CH=CH-C| —»
CaHs CHy
KNO.
NaOH 6. Br H —
2. CHg-?H-?H -CHy-CHy —>» acup
. C,HsOH CaHs
CH
Na 3
=CH- CHsCl
3. CH; =CH - CH,Br —>‘ 7 H ONa ——p

KCN
4. CHaCH=CH-CH,Cl ———3= CaHs
cnupT

4. Pacniosioxute coeuHeHHs (a-B) B MOPS/IKE YBEINYCHUS X PEAKIHOHHON crmocooHocTr B Sy1- peakiusx. OObsicHUTE
NpUYUHBI HaOmoqaeMolt 3akoHoMepHocTH. Hanmimure ypaBHeHuns peakuuii. Kakast peakiys nporekaer ¢ oOpaiieHuem
KoHpurypammn?
a) 2-xyop0OyTaH, 0) 2-XJI0p-2-MEeTHIPOIIaH, B) 1-XJIOpIpoIaH.
5. Hanmmmte ypaBHeHHs peakMii HyKJICO(MHIBHOTO 3aMELICHUS I'aJIOr€HAJIKaHOB, B Pe3yJIbTaTe KOTOPBIX ITOJIyYEHBI
1) CH3CH,CH,NO, 2) H3C—?H—CECH
CJIIEAYIOIINE COCTUHEHUS. CHy
6. OOBSACHHUTE pe3yJIbTAT CIEAYIONIeH PeaKIIni.
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l']::'; DopMBbI TEKYLIET0 KOHTPOJIs IIpuMeprbI THIIOBBIX 3aJaHMI
NH,
BT NanH,
OCH, TH; @oop—h
7. I/ICHOHL3yH PE30HAHCHBIC CTPYKTYPHI, IOKAXKUTC, B KAKUX COCAMHCHUAX UACT JICTYC pCaAKIUA HyKJ’IeO(l)I/IJ'ILHOFO 3aMCIICHUA
_ Ch_~ CHs
(Sn) ¢ NaOH. k\)o Uwz
5 Kontponpnast pabora mo Teme: | |. HasoBute coeanHenusa no HomeHknatype VIKOMAK. [Ina coeauHeHns 2 HanuwnTe ABa CTPYKTYPHbIX ©3omepa u

«AJIKaHBI M AJIKCHBI

HasoBuTe ux no HomeHknatype NKOMAK. CoegmHeHune 1 Ha3oBuUTE Mo paLuoHanbHOM HOMEHKNaType.

CHg CHs H2C——CH;,
H2(I3—CH—CH2 2 H3C—?—CH:CH—CH3
|
1 CHZ_CHZ_CH3 CHZ_CHZ_CH3
Il. Anst NnpMBEeAEHHbIX COEAMHEHWIA HAaNULLIWTE (eCnn OHM cyLlecTBytoT) E n Z nsomepei.
H3C—CH=CH—(l3H—CH3 Br - HZC—CI::CIJ - CH,OH |—|3c;—c|;=cl;—c;|-|2.oc|-|3
CHg3 Cl CH,-CH,4 CH; NO,
I1l. Hannwmte mexaHnsm Ong cregyowmx peakumnin.
Br HBr
1) CH3z-CHyCH-CHyCH; — 2, 2)  CHa-CH-CH=CH, ——
I hv I ROOR
CHs CHg

IV. YcTaHoBuTe cTpoeHne coeguHeHusa CeHi2 No ero cBoncTBaM, Hanuwume ece ypaeHeHUsl peakyul, ecriv
N3BECTHO, YTO:

a) obecuBeuymBaeT pactBop 6Gpoma; 6) obecLBeuvBaeT peakTMB BarHepa; B) nMpu OKUCIIEHUU €ro XPOMOBOM
CMecbto 06pasyTca 2 CoeaNHEHNS!, OOHO U N3 KOTOPbIX KETOH.

V. Onga coeguHeHnst 2-meTundyTeH-2 Hanuwmnte 3 cnocoba nonyyeHus (M3 MOHO-, AUrarioreHoNpPoOn3BOL4HOTO,
cnupTa) 1 peakuum (ykasatb YCIOBUS):

e nonumepusauus,

e HBr B npucyTcTBMM Nepekucu

e OpomupoBaHue,

e xecTkoe okucneHne KMnOg4
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l']::'; DopMBbI TEKYLIET0 KOHTPOJIs IIpuMeprbI THIIOBBIX 3aJaHMI
e  030HONU3
e CBOOOWM
e HanucaTtb cxemy ranoreHuposaHus 6yteHa npu 400°C
VI. 3anonHnuTe cxemy npeBpaLleHnii.
C|2 Na C|2 KOH KM
nO
H;C—CH,-CH-COONa—— A——>F —»B—> > 4 5
! nupT
CH, nnasn hv t hv cnvp H,SO,
VII. N3 nponaHa nonyyntb 2-MeTUNNEHTaH C NOMOLLb0 peakunn Biopua-I'puHbspa B HECKONbKO CTaann.
6 KonTponsnas pabora no Teme: «Ankuusl | |. HasoBuTe coeamHeHns no HomeHknaType WIOMAK. [Ona kaxgoro coeguHeHust Hanuwute OgvH CTPYKTYPHBIN

" aJIKaTUCHBD)

n3omep u HasoBuTe ero no HomeHknatype VIOMAK

CH3‘_’CH2‘_‘C|:H2 CH2 ?Hz_CH:;
CHS_(I;:C__('IE HO==C—CH—CH—CH,@
CH, CH, CHs

[l. HanuwmnTe MexaHn3m peakumnm anekTpodnnsHoOro npucoeanHeHms HBr k
2-meTunneHTagmeny-1,3 no mecty 1,4. YKaxuTe yCTOMYMBOCTbL 0OpasyloLIMXCA 4YacTuLl U MPeMMYLLECTBEHHOE
HanpasneHue peakumn. Hannwnte pe3oHaHCHO-CTabnnnsmpoBaHHbIE CTPYKTYPBI.

[ll. U3 ByTeHa-1 nonyunTte okTuH-3 (He ncnonb3oBaTtb peakumio KpeknHra)

IV. Ha 2,5-anmeTtnnrekcaH-2,5-Anon nogencTByMTE OKCUOAOM antoMUHUA NPU HarpeBaHum.
[na nony4eHHOro coeAuHeHNst HanuwnMTe peakLmm

1) ¢ HBr npu -80°C

2) nonuMmepusaumm; 3aTem COBMECTHON Nonumepusaumm ¢ NponeHom

3) 030HUpOBaHMe (MCNonb30BaTh ZN MNbifb)

V. Ona 6ytagneHa-1,2 Hanucatb peakumu: 1) ¢ xnopom, 2) gumepusauns

VI. Onsa 3-meTunbyTnHa-1 HanMwmuTe peakumm
1) npucoeguHeHne 2 mone HBr

2) ncyepnbiBarLlee rmapupoBaHne

3) B3aMMoaencTBme ¢ LMaHUCTbIM BOAOPOAOM
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Ne .
o (I)OpM])l TEKyIIIel"O KOHTpOHﬂ le/IMepr THIIOBBIX 3aI1aHUUN
Ans Bcex peakunii ykaxnte ycrnosus
VII. YCTaHOBUTbL CTPOEHME
Yrnesogopon CeHio He pearupyeT ¢ amMmuadHbiM pacTBOpoM okcuaa cepebpa u meam (I), obecuseumBaet
OpomMHylo Boay, pearnmpyeT C BOAOW B NPUCYTCTBMU cynbdaTa pTyTn ¢ obpasoBaHueM ABYX CTPYKTYPHbIX U3OMEPOB
CesH120, npu okncneHun obpasyet cMecb KapOOHOBBLIX KUCIOT, OAHA M3 KOTOPbIX 2-MeTUMNponaHoBas KucroTa.
YCTaHOBUTb CTPYKTYPY COEAUHEHUS, HANUCaTb peakumu.
VIIl. 3anonHnTe cxemy npeBpaLleHni.
CH3
Cly KOH HBr_ o HC=CNa _CH;COOH
HsC— CH CH,—-CH;—» A—> b » B > [ >
hv  cnmpr,t
7 Koutposnbhass pabora mo Teme: | 1. HasoBute coeanHerus. [ina coeamHeHnss Ne1 HanuwmTte 2 CTPYKTYpHbIX M30Mepa 1 Ha3oBuUTE UX.

«ApoMaTHYeCKHe YIIIeBOIOPOAbD)

Br Cl Br
O a0 oL D
cl COOH HsC
Cl CH, SO4H
CH,
2. CchopmynmpyiTe NpuaHakm apomMaTUYHOCTU. YKaXnTe apoMaTUYeckue CoeaMHEHUS U JOKaXKMUTE.

WA 2“ 3 (°) I

3. Hanuwwute mexaHmsaM peakumu nonydeHust xnopbeHsona u3 GeHsona (obpas3oBaHWe T U O-KOMMIEKCOB).
MpuBegmnTe cxemy obpasoBaHUs aTakyloLlen YacTuubl. K kakoMy TUny OTHOCUTCA peakumsa?
4. YKaxuTe aneKTpoHHble 3dhdeKkTbl NPUBEAEHHbLIX 3aMecTuTenen. Boigenute Te, Kotopble nposBnsawT — n +M-
3 eKTbl U CTPEeSKaMn NOKaXNTE HanpaBreHne acdeKToB.

a)-NHCHs 6)-COCHs B)-OCHs r)—-COOH g)-NO2 e)—-NH-COCHs
5. HanuwwunTe CTpyKTypHble (QOPMYIbl, YKaXUTe SMNEKTPOHHble 3ddEKTbl M MpuBeauTe NOpsSAoK YBenuyeHus
peaKkuMOHHOWM CMOCOBHOCTY Creaywmux CoOeaNHEHNA B peakumn anknnmpoBaHusl.

1.C¢H5;COOH 2. CcH50OH 3.C4xH5ClI 4.CgH5CH34 5.CgHg
6. Hanuwunte ocHoBHbIE NPOAYKTHI CNEAYOWMNX peakLuii:




22

Ne .
- DopMBbI TEKYLIET0 KOHTPOJIs IIpuMepebl THIOBBIX 3aIaHUM
OCHj,4
CH3CH,Br Cly Cl
VOIS ) g o (%
AlBr; AICI, H,SO,
NO, NHCOCH;,

7. ObbACHUTE, MCNONb3ys rPaHU4YHble (Pe30HaHCHbIE) CTPYKTypbl, BnusiHMe NO2- rpynnbl Ha HanpasneHue

peakuun anekTpodunbHoro 3amelleHus B 6eH3one. NprneBeante npumepbl peakumn

8. YKaxnte OCHOBHOW NPOAYKT B CneayoLlen cxeme npespaLLeHui.

NO,
? H2$O CH3CH2C| KMnO4
— — 2 % A — " b —»B
t AICl4 H,O

9. MonyunTe coeagnHeHne (Yepes3 HECKONbKO cTagun) us 6eHsona

8 | KourponeHass pabGora mo Tteme: | 1. HazosuTe coeamHenus. [ins coeanHenunin Ne 1,3 HanuwmMTe no ogHOMY CTPYKTYPHOMY M30MEpPY U Ha30BUTE UX.

«CnupThl U GEHOTB»

OCH,

CHj CH; OH 7\
H3C—CH—CH,—CH—CH—CHj QO—( ) E:( 0
— HsC—CH,—0—CZ

2 3

1 ¢ 4 CH

2. Hanuwunte MexaHnam peakummn HykneounbHOro 3aMmeLLeHust 4nsi CMpToB:
1) 2,3-gumeTnndyTtaHon-1, 2) R-6ytaHon-2 ¢ HBr

3. Hanvwwute cnepytolme peakumm:

(0]
I HCZ o SocCl GHa Cu
1. (CH3),CH-MgBr —————-=> 2. CHj - CH - CHy——% 3. CH3-CH-('3H-CHW>
-Ha
OH
OH OH OH OH _  OH
? Br2 o 6 _» N02 H2804
4. — 5. H—zo) ! : 7. CH3-CH»-CH,-CH,OH W
CH,OH

4. 3anonHuTe cneayoLlyo cxemy npespaLleHuit.
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Ne .
- DopMBbI TEKYLIET0 KOHTPOJIs IIpuMepebl THIOBBIX 3aIaHUM
HBr Mg CHCH=O  H,0 _ Ppcl NaOH
CHj3-CH,-CH,-CH,0H —— > B > C—>D—2 E—>»
3q)|/|p H+ C2H5OH
5. Hanuwute cxemy npeBpalleHuin B HECKOIbKO CTaaui:
NEHTEH — NEHTAHON — MNEHTUNOBbLIN 3P NPONAHOBOMN KUCIIOThI.
6. Hanvwwnte cxeMy npeBpaLLeHnii B HECKONbKO CTaAui C UCMOMb30BaHNEM peakTuBa [ puHbspa:
aTaH — 2-metunbyTtaHon-2
7. Monyuntb 4-HUTpOodhbeHon, ncnonbays 2 cnocoba BeegeHnss OH-rpynnbl B 6€H301bHOE KONMbLO.
8. [Ina dheHona HanMcaTb peakuumn a) MOHOXIopupoBaHus, 6) nony4eHus npoctoro acdmpa geHona (ykaxure
YCNoOBUSA peakumn)
9. Pacnonoxwute crnegyowme coeguHeHns B PS4 No BO3pacTaHMI0 KUCNOTHbLIX CBOMCTB. OBbACHUTE, NCNONb3ys
rPaHNYHbIE CTPYKTYpPbl, BIUSIHNE Pa3fMyHbIX 3aMeCTUTENen Ha KUCITOTHOCTb (beHona.
OH OH OH
1 HsC—CH—OH CHs
CHs 2 3 4
CH
° CN
9 KontpomeHass pabora mo Teme: | Bonpoc 1. Hasoeute no nomenknarype MIOITAK npusenennsie coetMHEHNS.
«KapOOHUIBHBIE COETMHEHMSD) CH3 0 OH
|
H3C—CH—CH2—CfH CHs - CHy - CH - G - CHp - CH - CHy CHs-CH,-CH-CN
1 2 CH; O CHs 3

Bompoc 2. Beibepure 0onee peaknOHHOCIIOCOOHOE COCMTUHEHUE, OOBICHUTE CBOW BEIOOp:  OyTaHamp W TpomaHoH. J{is
3TOTO COEJMHEHUsI HAMUIINTE MEXaHU3M B3aUMOACHCTBHUS C ATAHOJIOM.

Bonpoc 3. Hanmummure cxeMbl peakiuii mojrydeHus: OyTaHOoHa U3 OyTeHa ABYMsI ClIOCO0aMU, yYKa3aTh YCIOBUSL.

He ucnonv3oeams peakyuro 0e2udpuposanus y2ieeo0opooos.
Bonpoc 4. Beibepure coequHeHHE, KOTOPOE MOXKET BCTYIATh B PEAKIIUIO alIbJOJIBLHOW KOHACHCAINH, OOBSICHUTE MPUINHY
BBIOOpA M HAIIMIIINTE peakiuio. byranans nim n-ximopOeH3anbaerin

Bonpoc 5. Hanumure crienyomuye peakuuu.
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I

DopMBbI TEKYLIET0 KOHTPOJIs

IIpuMepbI THNOBBIX 32 aHHI

1. Insa 3-meTunOyTaHaNs HAUCATh 2 peakuu: 1) ¢ CHHUIIBHOW KHUCIOTOH; 2) ¢ THAPAa3HHOM

2. Hanmcatp peaknuio okucieHus 4-MeTHIreKCaHoHa-3

3. HammmcaTp peaknmio B3anMoieiicTBHS OCH3aIbIETHIA U alleTallbACTH/IA B IIEIOYHON Cpejie.

Bompoc 6. 3armomHuTe cXeMy npeBpanieHnii. HazoBuTe mosydeHHOE COeTMHEHHE.
Mg 1. H3C'Ci Cu

CH4CH,CI > A
acpup

10

Kontpomenast pabora 1o
«KapOOHOBBIE ~ KHCIOTBI U
(GYHKIMOHAILHBIE POU3BOTHBIC

TEMC:

nux

1. Hazosure no Homenknatype UIOITAK npuBeneHHbIe cOeTMHEHHS
_Z°
CHj - CH21 ~0"NH,*

@]
~
Cl-CH,- CHz-C\/Br CH3-(|3H—CH2—COOH

2 3 CH,CH;

2. HamummnTte MexaHW3M peakuuw J3TepuduKanuu JUisi OyTaHOBOM KHCIOTBI M mpomnaHona-2. CpaBHHUTH
PEaKIMOHHYIO CIIOCOOHOCTH MpoIaHoa-2 u OyTanona-1 B peakiun dTepupuKaum

3. Pacnonoxute OH-KkuCIoTh B TOpsIIKE BO3PAacTaHUs MX KHUCIOTHBIX CBOHCTB. OOBscHHTE HaOIIOTAEMYIO
3aKOHOMEPHOCTbh, YKQKHUTE DJIEKTPOHHBIE dPQeKTh: a) OyTaHoBas KHCIOTa, 0) peHon, B) 2-OpommnponaHoBas, T)
2-XIIOpATaHOBAS

4. Vcnionb3ys aneKTpoHHbIe 2QdeKTh, HAMUIIUTE s/l peaKIIMOHHOM CIIOCOOHOCTH COSJMHEHHH B PEaKIu

alMJIUPOBAHUS B IOPSAKE yMEHbIICHHUS. O0bsCHEHUSsI 00513aTe/IbHbI!
1) CeHsCOCI 2) CHsCONH: 3) CH3COCI

5. 3amoyHUTe cXeMy IpeBpalleHuil, HA30BUTE MOyYeHHOE COEMHEHNE

H,0 NaOH CH,COCI CH;CH,CH,0OH
—» B—> C —>D >
H+
6. [TonyuuTh 2-MeTHI0YTAHOBYIO KMCJIOTY M3 OyTaHa

CHyCH,Cl Ny A
OMOA

11

Kontponbnass  pabota
«Hurpo, aMHHO-,
a30COCIMHCHHMS

110
JIMa30-

TEMCE:

nu

|. HazoBute coennuenus. [{ng coennuenns | HanmuImmTe oJJuH CTPYKTYPHBIM N30MEpP U HA30BHUTE
N=N
HaC
Br c Cl N(CH3),
1 H3C—CH,-CHp-CH—NH, 2 3 4 N=N OH
CHj O,N
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I

DopMBbI TEKYLIET0 KOHTPOJIs

IIpuMepbI THNOBBIX 32 aHHI

Il. Hanumure cnenyronme peakiuu:

¥ o
N=N cl |
NHy H,s0
1) - 2) @ —2=% 3) CHy-CH;-CH; —=  CHy-CH-NH-CHy
H,C H0 CHs

I1l. Hanummute MeXxaHu3M peakiiu JUa30THPOBaHUS TI-TONyHINHA.

IV Hammummre cxemy momydenus: M-OpomdeHosna u3 OEH30I1a ¢ UCHO1b308aHUEM OUA3OCOCOUHECHUH.

V. HanmmmTe peakuu ¢ a30THCTOW KUCIOTOU TS CIEAYIOIINX COeNUHEHHH: STUIIAMUH, 0-METHIaHUIIIH,
STUITPOIUIAMYH.

VI. Hanummre peakiuto GpeHUIIMa30HUI XJI0pra ¢ IPUBEICHHBIMU HIXKE COSIMHEHUSAMHU (TaMm, IJie OHa
BO3MOYKHA).

cl CH,
1) KI 2) KF 3) 4) H,C OH 5) H,C NO,

2.

VII. U3 kakux a30- U AMAa30COCTABJISAIONIMX CHHTE3UPOBAHBI IPHUBEICHHBIC HUKE a30KPACUTEIH?
OH HsC CN

1 OzN‘Q*N#AQ*N(CHQZ 2 H3COQN=N

CH;  HsC cl NH-CH3
VIII. [aiite onpenenenne: OCHOBHOCTb — 3TO Pacmonoxute ciemyronme COeMMHEHUS B PAJL 110
BO3PACTaHUIO OCHOBHBIX CBOWCTB. OOBSCHHUTE, WCIONB3YS OIEKTPOHHBIE J((EKTHI, BIMSHUE Pa3THMIHBIX

3aMECTUTENIEN Ha OCHOBHOCTh aMHHOB.
NH, NH-CHj NHCOCH, NH,

IR

1.
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5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumeHoBaHue
Txaubl
OLICHOYHOI'0
OLlCHMBAHMA
CpeacTBa
Kputepun onennBanus
(KOHTPOJILHO-
IIaTubanabHas
OLICHOYHOI 0
cucrema
MepONnpPUATHS)

Jlomamssist paGota Pabora BbInONIHEHA TOMHOCTBIO. HeT ommbok B TOrnueckux paccykaeHusx. BozMokHO HaMuie 0JHOH HETOYHOCTH 5
WM ONMCKH, HE SIBISIOMIMECS CIEACTBHEM HE3HAHWS WM HENOHUMaHus ydeOHoro matepuana. OOyuarommics
MTOKa3aJ MOJHBI 00beM 3HaHMIA, YMEHUH B OCBOCHUH MPOMIEHHBIX TEM U MPUMEHEHNE X Ha MMPAKTHKE.
PaGora BEIMTONTHEHA TOTHOCTHIO, HO 0OOCHOBAaHWH IIATOB PElIeHU HeI0CTaTouHO. JlomyIeHa oHa ommOKa Wik J1Ba- 4
TpH HeJOYeTa.
JlonyieHsl 0ojiee 0THOM OIMOKHY MK 00Jiee ABYX-TPEX HEJIOUETOB. 3
PaboTa BbImonHeHa He MOTHOCTHIO. JlomyIieHbl TpyOble OIUOKH. 2
PaboTa He BbINONHEHA.

KontponsHas pabora | AlaH TIOTHBIH, pa3BepHYTHIH OTBET Ha MOCTABJICHHBIH BOMPOC (BompocCkl), MOKa3aHa COBOKYNHOCTb OCO3HAHHBIX 5
3HaHUH 00 00BEKTE, MPOSIBISIONIAACSA B CBOOOJHOM ONEPUPOBAHMHU HMOHATHAMH, YMEHUHU BBIOCIUTH CYILICCTBEHHBIE U
HECYIIECTBCHHBIE €ro MNPU3HAKH, NMPUIMHHO-CIEACTBEHHBbIE CBs3H. OOydYaroIMiCs IEMOHCTPUPYET IIyOoKue u
MIpOYHbIE 3HAHMS MaTepuala 10 3aJJaHHBIM BOIPOCaM, UCUYEPITBIBAOIIE U TOCIeI0BATENIbHO, TPAMOTHO H JIOTHUECKU
CTPOMHO €ro M3J1araet
JlaH TONHBINA, pa3BepHYTHIH OTBET Ha IOCTaBJICHHBIM BONPOC (BOMPOCHI), MOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 4
3HaHWi 00 OOBEKTe, JIOKA3aTENbHO PACKPHITBI OCHOBHBIC IOJIOKEHUS JUCHUILIMHBL, B OTBETE MPOCIEKHBACTCS
YeTKasi CTPYKTypa, JIOTH4decKasl MOCJel0BaTeIbHOCTh, OTpa)kalolasi CYIIHOCTh PAcKPHIBAEMBIX TMOHATHH, TEOPH,
sprneHnid. OOyuaromuiics TBEpAO 3HAET Marepuan IO 3aJaHHBIM BOIPOCAaM, TPaMOTHO W IOCJIEAOBATEIbHO €ro
M3J1araeT, HO IOMYCKaeT HECYIECTBEHHbIE HETOUHOCTH B ONIPEIETICHUSX.
JlaH TmONHBINA, HO HEAOCTATOYHO IMOCJEIOBATEILHBI OTBET HA IMOCTABJICHHBIA BOMPOC (BOIIPOCHI), HO MPHU ITOM 3

IMOKa3aHO YMCHHEC BBIJICINTL CYIICCTBECHHBIC 1 HECYHICCTBCHHBIC IPU3HAKN U IPUYUHHO-CIICACTBCHHBLIC CBA3U. OTtBeT
JIOTUYEH U M3JI0KEH B TepMHUHAX Hayku. OOydaroImuiics BiaieeT 3HaHUSIMH TOJIBKO TI0 OCHOBHOMY MaTepuaiy, HO He
3HAET OTMACIbHBIX JeTaleld U 0COOEHHOCTEH, TOMYyCKAaeT HETOYHOCTH U UCIBITHIBACT 3aTPYyIHEHUS C (HOPMYIUPOBKOM
OonpeaesIeHU M.

Jlan HeOCTaTOYHO TOJTHBIN M HEAOCTATOYHO Pa3BepHYTHIN OTBET. JIoruka v mocae10BaTeIbHOCTh U3JI0KEHHUS UMEIOT
HapymieHus. J{omyIeHsl ommOKA B PACKPBITUH TMOHITHH, ynoTpeOaeHun TepMUHOB. OOydYaroImuiics He crocoOeH
CaMOCTOATEIIbHO BBIJICIINTG CYHICCTBCHHBIE W HECYHICCTBCHHBIC IPHU3HAKHM W MNPUYUHHO-CIICACTBCHHBIC CBA3U.
OOyyaromuiicsi cnoco0eH KOHKPETH3MPOBAaTh OO0OOIIEHHBIC 3HAHMS TOJBKO C IIOMOIIBIO IMpEnoJaBaTels.
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HaumeHoBanne
OLICHOYHOI 0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

I xaas1
OILICHUBAHHUSA

Kpurepumn onneHuBaHus

IIaTnéannLHas
cHCTEMA

OOyuaromuiicss 0o0agaeT (parMEHTApPHBIMH 3HAHUSMHU 10 TEME KOJUIOKBUYMa, CJIa00 BIIAACET IOHSATHIHBIM
anmapaToM, HapymIaeT IMOCIeA0BaTEbHOCTh B 3JI0KEHUH MaTepraa.

Jlan HenmoJHBIA OTBET, MpPEACTABILIIONNI c000i pa3po3HEHHBIE 3HAHHS MO TeME BOMPOCA C CYIIECTBEHHBIMHU 2
omunOkamMu B omnpeaeneHusx. [IpucyTcTByIOT (parMeHTapHOCTb, HEIOTWYHOCTh H3NoXkeHus. OOydaromuiicss He
OCO3HACT CBA3b JAHHOT'O IOHATUA, TCOPHUU, ABJICHUA C APYTUMU O6T)6KTEIMI/I JUCHUIIIINHBI. OTCyTCTBYIOT BBIBO/IbI,
KOHKpETH3aIlisl ¥ J0Ka3aTelbHOCTh W3JIOXKeHHs. Peur HerpamorHas. J[OMONHUTENbHBIE W YTOUYHSIONINE BOMPOCHI
TIperoAaBaress He MPUBOIAT K KOPPEKIMH OTBETa OOYYArOIIerocsi He TOJBKO Ha TOCTaBJIEHHBIA BOIMPOC, HO W HA
Jpyrue BOIPOChl TEMBI.

5.3 IIpoMexxyTOUHas aTTECTALUSA:

DopMa IPOMEKYTOYHOM
arTecTauuu

TunoBbie KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUATIBI
JJISl IPOBe/IeHNs MPOMEKYTOYHOMH aTTeCTAINN:

OK3aMeH: B ITMCbMEHHOU
(dhopme o GuteTam

DK3aMeHaAlMOHHBII ouaer No 1

Bonpoc 1 (12 6anioB). M3o0pazute NATHL BO3MOXHBIX H30MEPOB AJIKHHOB, OTPAXKAIOIIME BCE BUJBI H30MEPUH
XapaKkTepHbIe Ul alIKUHOB UMeromux OpyTTo-popmyiy C7Hi20. HazoBuTe nomydeHHsle yriaeBoAOpOIbI [0 PallHOHATIBHOM
U cucTeMaTH4ecKoi HoMeHKIaTypaMm. OTMEThTe aJIKMHbI C TEpPMUHAIBHON TPOMHOM cBs3bto. [lomyunte Tpems crocobamu
3-MeTun0yT-1-UH M HaNUIIMTE JUIsl HEr0 YpaBHEHUs peakiuil co CIeAyIOIUMU peareHTaMu: a) H2 (1 momnp), (Pd,PbO); 0)

+ 2+
HBr (2 monb); B) HZO, (H,Hg );r) CH3COOH (H3POs, 200°C); 1) CH3CH2MgBr.
Bonpoc 2 (10 6aa0B). [IpuBeaure MmexaHu3M peakiiuu OpoMupoBaHus 2-MeTuirekc-2,4-nuena npu -80 C°. Pacronoxure

o0Opasyrommecs: Ha CKOPOCTHIUMUTHPYIOIICH CTauK peakini KapOOKAaTHOHBI B TIOPSJIKE BO3pACTaHUsI UX CTAOMIILHOCTH.
YKaKuTe MPUYHHBI UX PA3TMYHON CTAOMIBLHOCTH.
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Bomnpoc 3 (13 6ansoB). Hanumyre MexaHu3M peakiyy aJIKWIUpOBaHUs HUTPOOEH30i1a mponaH-1-o1. OnuimuTe cTpoeHue
00pa3yronmxcst IPH aTake MEKTPOoPuIa B 0-,M-,II- MOJTOKESHHS G-KOMILJICKChI METOJIOM pe30HaHca (HabopoM pe30HAHCHBIX
CTpYKTyp). B Kaxmom psany ykaxuTe HauOoliee YCTONYMBBIE CTPYKTYphl U CAENAlTe BBIBOA 00 OPHEHTHUPYIOIIEM
XapakTepe 3aMecTUTeNsl. PacriookuTe CiaeIyroye COSTUHEHUS B TIOPSAKE YBEIHUEHUS UX PEAKIIMOHHON CITIOCOOHOCTH B
peakumsx Sg:

1. CsHs 2.CgHsOH 3. CeHsCH2CH3z 4. CeHsCOOCHs 5. CgHsl

Bonpoc 4. IIpuBenute cxembl npespauenuii (10 6annos):

1 1,4-mubpombyTtan — OyT-2-¢H 5 GamioB
2 benzon — 4-xn0p-3-HUTPOOCH30MHAS KUCIOTA 5 GamioB

Bomnpoc 5. YcranoBure crpoenune coennHenus (2 6ajia). Hanmumure Bee ykazanHble peaknuu (3 0a/1710B):

Brz - C8H7N02Br2
CCly
KMnO, Br,
CgH,NO, > C;HsNOy ————>  o0un usomep
Hzo, HzSO4’ t° Fe, t°
KMnO4
> CgHoNO,
H,0, 0-20 °C

DK3aMeHaAlMOHHBII ouaer Neo 1

Bonpoc 1. Hanumunre ypaBHeHHUs peakiuii, HA30BUTe MoJay4eHHble coequHeHus (14 6amno). s peakuuu 1 u 4
KAKHUTE CTePEeOXHUMHUYECKHUI pe3yabTar (2 6ajuia):

1 (S)-2-opomnentan + NaNO; (IM®PA) — 7 oensanpaerug + HCN (OH) —

2 3-6pombyT-1-e1 + NaOH (H20) — 8 oyranans + KOH (t°) —

3 2-metunnenraHans + CHsMgBr — 9 M-uHATPoOeH3011 + (NH4)2S —
4 (S)-nenran-2-on + HBr — 10 | smop-6ytunnutrpar + NaOH —
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5 4-aurpoxaopbenson + NaOH (1°) — 11 | ruapocyibdar n-aurpodenmnauazonns + H20 (1°) —
6 4-autpodenon + CHsMgBr — 12 | A + B — 4-6pom-4'-rupokcrna3o0eH30i1
13,14 1) CO R-6 -2-
3 (CHy),CHMgBr ——2» 5 PG o ROymanor -
2) HCI

Bonpoc 2. IIpuBeante MexanusMm cjaeayrommx peaknui (12 6aaioB):

1 | Byrun6pomun + merwinamut (JIMCO) — 5 b6amioB
Pacronoxxure TraJoreHNnpou3BOIHBIC B TOPSAKE YBEIHUYCHHUS WX PEaKIIMOHHOM
crocoOHOCTH B SN peaknusx: 2-xyiopOyran, 2-OpomOytan, 2-wmonOyraH, 2- | 2 6amia
bTopbyran. OOBsICHUTE NPUUHMHBI HAOTIOAAeMON 3aKOHOMEPHOCTH.
2 | Ykcycubiit aaruapu + CH3NH, — 5 GayIoB

Bonpoc 3. Ilpueante cxembl npespamennii (10 6a1/10B):

1 | [Iponnan — aJITMJIOBBINA CIIUPT 5 6aioB
2 | AuerodeHOH — aHWIUH 5 bayos

Bonpoc 4. YcranoBure ctpoenue coeqnneHus (2 6a/uia). Hanumure Bce ykazanHble peakuuu (5 6a/1710B):

i{l{:t:l}"" C7H,gNOCI (pactropsicics B Bose)
%— He pearupyet
. 2

{:THQNO _{f:] I}CU}ED HND"‘

T o o™ OIUH H3I0MED

- ™ 2904 Ifn
| NaNO, _ —}H"‘PDI AHMION
3HCL 0-5°C - H,0, 25 °C

Bonpoc 5. CoorHecure (opmyJibl XMMHUYECKHX coeAuHeHMi ¢ naHHbIMU PKa. OTBer 00BSICHUTE, HCIOJIb3YS
3J1eKTPOHHBIE dQdeKThI (5 0a/110B):

1 BOJA A 9,98
2 nponad-1-oJ b 16,5
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3 npornaH-2-oJ B 16,0

4 dbenon T 15,9

5.4 Kpurtepuu, 1IKaJibl OLIEHUBAHMS IPOMEXKYTOUHOM aTTecTaluy y4eOHOM TUCIUIUIMHBIL:

dDopmMa IPOMeKYyTOYHOM
aTTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIxaabl olleHUBAHUS

100-0ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

OK3aMeH: B NHCBMEHHOH (opme 1o
Oouneram

OOyyJaroimuiicss JeMOHCTPUPYET 3HAHUS, OTJIMYAIOINUECH TIyOMHOW U
COIEP)KATeNbHOCTIO, [AeT IIOJIHBI HCUEPIBIBAIOIIUN OTBET, Kak Ha
OCHOBHBIE BOIPOCHI OMJIETa, TaK ¥ Ha JOMOJHUTENIbHBIE; CBOOOJHO BIaJeeT
Hay4YHBIMU TOHATHUSMH, JOTMYHO M JOKa3aTebHO PacKphIBaeT Mpoliemy,
npemoxeHHyo B Omiere. OTBET He COAECPKHUT (PAKTHUECKUX OMIMOOK U
XapaKTepu3yeTcsi TIIyOWHOH, TONHOTOW, YBEPEHHOCTBIO CYXKICHUH,
WJUTIOCTPUPYETCSI TPUMEPAMH.

85%-100%

5

OOyyaromuiics Moka3bIBaeT AOCTaTOYHOE 3HAHUE Y4eOHOro Marepuala, HO
JOITYCKaeT HECYIIeCTBEHHbIE (aKTHYECKHE OIMOKH, KOTOPBIE CIOCOOEH
UCTIPaBUTh CAMOCTOSITENBHO, OJaromaps HaBOSIIEMY BOIIPOCY; HO
HEJIOCTAaTOYHO pacKpbiTa IpodieMa IO OJAHOMY H3 BOIIPOCOB Ouiera,
HEJIOCTaTOYHO JIOTHYHO TIOCTPOSHO W3JIOKEHUE Bompoca. B orsere
PacKphITO, B OCHOBHOM, COZIEpXKaHUE OMieTa, UMEIOTCS HETOYHOCTH IpU
OTBETC HA JONOJHUTCIIbHBIC BOIIPOCHI.

65%-84%

OOyyaroIuiicsi TIOKa3bIBaeT 3HAHUS (PPAarMEHTAPHOI'O XapakTepa, KOTOPhIC
OTIMYAIOTCS TTIOBEPXHOCTHOCTBIO U MAJION COJIEPIKATENLHOCTEIO, JTOITYCKAET
(hakTryeckue rpyOble OMMOKH; HE MOXKET 00OCHOBATh 3aKOHOMEPHOCTH U
MIPUHIIUIIBI, O0BACHUTH (PAKThI, HAPYIIICHA JIOTMKA H3JI0KEHHUS, OTCYTCTBYET
OCMBICIIEHHOCTh TIPEJICTABIIIEMOT0 MaTepHaa.

Conepxanue Omiera packpbiTO c1a00, UMEIOTCS HETOYHOCTH IPU OTBETE
Ha OCHOBHBIC W JOIOJHHUTEIhHBIE BOIPOCH Owmiera. HeyBepeHHo, ¢
OONBITUMHU  3aTPYAHCHHUSIMH pEIIaeT TMpaKTHUECKUe 3a7adyd WIA HE
CIPABJISIETCS] C HUMH CaMOCTOSITEJIBHO.

41%-64%

OOyuatomuiicsi, OOHapyXHMBaeT CyIIECTBEHHbIE MpPOOENbl B 3HAHHUAX
OCHOBHOTO y4eOHOT0 MaTepuaja, IOMyCKaeT MPUHINWIHAIBHBIE OMIMOKH B

40% u MeHee
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxajsl olleHUBaAHUS

100-6ans1pHast IIaTuéanaLHas
cucreMa cucreMa

BBITIOJTHEHUN TIPEyCMOTPEHHBIX ITPOTPaMMO MTPAKTHYECKUX 33 JaHHI.
Ha 6op1ryr0 4acTh JOMOTHUTEIBHBIX BOITPOCOB 110 COJICPKAHMIO 3K3aMeHa
3aTPYAHSICTCS 1aTh OTBET WK HE AA€T BEPHBIX OTBETOB.
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5.5. CucreMa OLEHUBAHMS PE3YJbTATOB TEKYLIEr0 KOHTPOJIS U MPOMEXKYTOUHON
aTTeCTaIH.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®DopmMa KOHTPOJIs IaTubannbHas cuctema

Texynui KOHTPOJIb:

- KOHTpOJIbHAs paboTa 3a4TEHO/HE 3a4TEHO

- JIOMaIHue padoThI 3a4TEeHO/HE 3aU4TEHO

HToro 3a tMCHUIUINHY 3K3aMeH OTJIUYHO
XOpOoIIOo
YAOBJIETBOPUTEIBHO
HEYJIOBJIETBOPUTENHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanuss mporpaMmbl  IIpeayCMaTPUBAcT KCIOJb30BAaHHE B IpoIEcce OOydeHHUs
CIIETYFOIIMX 00pa30BaTEeIbHBIX TEXHOIOTHIA:

- pOOJIeMHAS JICKITUS;

- I'pyHIioBbIC U MHAUBUAYAJIbHBIC TUCKYCCHUH,

- npenoaaBaHreC AUCHUILIMHBI HA OCHOBC PE3YJIbTATOB HAYUYHBIX I/ICCJIGI[OBaHI/Iﬁ

- MOUCK 1 00paboTKa HH(OPMAIIUHU C UCTIOIB30BAHUEM CeTH MHTEepHET;

- AUCTAHIIUOHHBIC O6pa3OBaTeJII>HI>Ie TEXHOJIOI'UH,

- HCII0JIb30BAHUE Ha JICKIIMOHHBIX 3aHATHAX BUACOMATEPHATIOB M HATJISIHBIX TOCOOUI

7. INPAKTUYECKASA IOAI'OTOBKA

[IpakTHyeckas MOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI pealnu3yeTcs Mpu MPOBEACHUN
MPAKTUYECKUX 3aHATUH, MPAKTUKYMOB, JJaOOPATOPHBIX PadOT, MpelycMaTpPUBAIOIINX Yy4acTHE
0oOyyarommxcsi B BBINOJIHEHUM OTIEIBHBIX DJJIEMEHTOB paboOT, CBA3AHHBIX C Oyxaymiei
po(eCCUOHATIBHOMN AeATEIbHOCTHIO.

IIpoBogsTCsl OTHENBbHBIE 3aHATHSA JIEKHHMOHHOTO THIMA, KOTOpBIE IIPENyCMaTpUBAIOT
nepefady y4eOHOM MH(popManuy 00ydarolMMCs, KOTOpass HeoOXoauMa JUIsl MOCJIEYIOIIEro
BBITIOJTHEHUS PAKTUYECKON PabOTHI.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA I JIMIL C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbAA

[Ipn oOyyeHuM JHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbsI M HHBaJIHIOB
UCIIONIB3YIOTCSL MOJAXO/bI, CIOCOOCTBYIOLIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHONU Cpebl:
TEXHOJIOTUH Au(depeHnalud 1 UHIUBUIYaIbHOTO OOyuYeHUsl, MPUMEHEHHE COOTBETCTBYIOLINX
METOAMK IO paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJCTB JUCTAHLMOHHOTO OOIICHUS,
IIPOBE/ICHUE JOMOJHUTENBHBIX WHIMBHAYaIbHBIX KOHCYJBTALMN MO M3y4aeMbIM TEOPETHYECKUM
BOIIPOCAM M IPAKTHUYECKUM 3aHATHUAM, OKAa3aHUE IOMOILIU IIPU IOATOTOBKE K IPOMEXKYTOYHOU
aTTeCTalUN.

IIpu HeoOXxomuMocTu pabodas mporpamMMa JAUCHUUIUIMHBI MOXKET OBITh aJanTHpOBaHA s
obecrnieueHrs 00pa30BaTEIbLHOTO MpoIlecca JUIAaM ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbS, B
TOM YHCJIe JUI AUCTAaHIIMOHHOTO O0YYeHHU .

Y4eOHble U KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIIHBIX JUISI U3YYEHHUS CTYJIEHTaMU C OCOOBIMU 00pa30oBaTeIbHBIMU MMOTPEOHOCTSAMHU C YUETOM
HO30JIOTHYECKUX TPy UHBAIUIOB!
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JInsi MOArOTOBKM K OTBETY Ha IMPAKTHYECKOM 3aHATUHU, CTYJEHTaM C OrPAaHUYECHHBIMU
BO3MOXKHOCTSIMHU 3[I0pOBBSI CPEIHEE BPEMsI YBEIUUYMBAETCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
MOJTOTOBKU OOBIYHOTO CTYJCHTA.

JIist CTYIEHTOB C WHBATUIHOCTHIO WM C OrPAHMYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbBS
dbopMa mpoBeleHHS TEKyLIEl M TNPOMEXKYTOYHOW AaTTeCTallMd YCTAHABIMBACTCS C Y4YETOM
WHAUBUIYAITBHBIX ICUX0()HU3NIECKIX 0COOCHHOCTEH (YCTHO, MMChMEHHO Ha Oymare, MIChbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpomexyTouHas arrecTanys 10 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO 3TaIlOB B
dbopMe pyOeKHOTO KOHTPOJISI MO 3aBEPUICHUIO HU3YYEHHUS OTAEIbHBIX TEM JIUCUUIUIMHBL. [lpu
HEOOXOUMOCTU CTYAEHTY MPEAOCTaBISETCS JOMOJIHUTEIbHOE BpPEMs Ui IOJArOTOBKM OTBETA Ha
3a4eTe WM SK3aMeHe.

JUig ocyliecTBiIEHUs] NPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTU U IPOMEXYTOUHOM
aTTecTalMd OOydaroluxcs CO3JAar0TCsl, MPU HE0OXO0IuMOCTH, (OHIBI OICHOYHBIX CPENCTB,
aJlalTUPOBAHHbIE IS JIUL] C OTPAaHUUYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbsI U MO3BOJISIOLINE OLIEHUTh
JTOCTHKEHHE MMM 3alUIAHUPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW MPOTrpaMMe pe3yJbTaToOB
0o0y4eHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHLMH, 3asBJIEHHBIX B 00pa3oBaTeIbHOMN
porpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucTUKa MaTepUaIbHO-TEXHUUYECKOr0 00eCreyeHHs JUCLUIUIMHBI COCTaBIIIETCS B
cooTtBeTcTBUM ¢ TpeboBanusimMu OI'OC BO.

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOG obecnieueHue AUCHUIUIMHEBL IPpU 06yLIGHI/II/I C HUCIIOJB30BaHHUCM
TpaAUIIUOHHBIX TEXHOJIOrui O6y‘lCHI/I${.

19071, r. MockBa, Mauslii Kany:kckuii nepeysok, oM 2, crpoenue 5, aya. 5206, 5204

Ne u HaMMeHOBaHMe YU4eOHbIX ayIMTOPHI, OcHalmeHHOCTh YYeOHBbIX ayIuTOPHi,
JabdopaTopuii, MaCTEpPCKUX, MOMeLeHN i JabopaTopmii, MaCTePCKHX, MOMeIeHMit
NMpeIHA3HAYEHHBbIX I NPAKTHYeCKOM NMpeIHA3HAYEHHBIX IS NPAKTHYeCKOM
MOATOTOBKH MOJATOTOBKH

- yuebHas ayautopusNe 5206 it mpoBe/ieHUsT | KOMILIEKT yueOHON MebenH,

3aHATHH CEMUHAPCKOTrO TUIIA, TPYIIIOBBIX U TEXHUYECKHE CpPEJCTBa OOyYeHHs, CIy’Kalue

WHAUBUIYAJIbHBIX KOHCYJbTAIUH, TEKYIIETO JUIsL  TIpe/icTaBieHHus] ydeOHOW uHpopManuu

KOHTPOJISI U TPOMEXYTOYHOH aTTecTaluu OONBLION ayaUTOpPUU:  HOYTOYK; MPOEKTOp,
9KpaH
Komnerorep B KOMILIEKTE C BBIXOJAOM B
WNHTepHeT

- yuebHas aynutopust NeS5204 - nmaGopatopust | XuMU4eckue nabopaTopuu Kageapsl

JUISL TPOBEJICHUS 3aHSITUH CEMUHAPCKOTO TUIA, | OPraHUYECKOU XUMUH, 000py/10BaHHBIE

IPYyMIOBBIX u UH/IMBUAYANIbHBIX | BBITSOKHOM — BeHTWIILMEH,  1a00paTOpHBIMU

KOHCYJIbTallMii, = TEKyLIero KOHTPOJS U | CTOJIAMU C TMOJABEIEHHBIM  BOJOMPOBOJIOM U

IIPOMEXYTOUHOM aTTecTaluu po3eTkamMu  anekTponutaHus. JlabopaTopHbie
CTeH/bl, Ha0Op CTEKISHHOW JabopaTopHOl
nocynbl, HaOOp pEaKTUBOB Uil NPOBEIEHUS
AKCIIEPUMEHTAIbHBIX paboT. OO6opynoBaHUeE:
HarpeBarelbHble TPUOOPH! (KOoJIOOHArpeBaTeny,
AIIEKTPOIUIUTKH),  MEXaHWYECKHEe  MEIIaJIKH,
TOMOT€HE3aTOpbl,  MCIAPUTENIb POTALMOHHBIN
HNP-12M, HACTIAPUTEINh HBO, MEIIaJKH
BEPXHENPUBOHBIE, TOMOIEHE3aTOphbl, MPUOOP
pedpakromerp MP®, cnektpodoromerp Perkin
Elmer, cnekrpodoromerp Cnekopn M-40,
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criektpodotomerp CD-26, ycranoBka Y3Y-025,
xpomatorpadg «Xpom-5», xpomarorpad
«Kpucramnontokc-4000», JKUIKOCTHOU
xpomarorpad «Gilson» BBICOKOTO JIaBICHUS,
npubop Datacolor, mukpockon Mukmen-100-1,
PMC pH-merpus, mpubop ansi omnpenesieHus
TEMIEpaTyphbl IJIaBJICHUS, YIbTpO(dHUOIeTOBas
namna VL-6LC, crepuinzarop LLICY, mewmanku
MarHMTHBIE C MTOJIOTPEBOM, KOJIOOHArpeBaTesu.

- IOMEIICHHUE JIUIsI CAMOCTOSITEIbHON paboThI Kommbrorep B KOMILJIEKTE C BBIXOJOM B
Nutepner

MarepuanbHO-TEXHHUECKOE obOecrieueHrne y4eOHOM AWCHUILUIMHBI IpH  OOY4YEHHUH C
UCIIOJIb30BAaHUEM 3JIEKTPOHHOTO 00yUEHHsI U AUCTAaHLIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHUI.

Heo0xoanmoe odopyroBanue IMapameTpsbl TexHu4yeckune TpeOOBAHUS
IlepconanbHeiii kommbioTep/ | Beb-Opayzep Bepcus mporpaMMHOTO 00€ecTiedeHns He HIDKE:
HOYTOYK/IIJTaHILIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunnekc.bpayzep 19.3
MUKPO]OH, OnepanmonHas cucremMa | Bepcus mporpaMMHOTO oOecTieueHUs He HUXKE:
TUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTb MHTepHeT Be6-kamepa 640x480, 15 kaapos/c

MukpodoH n1060it

JuHaMuky (KOJIOHKH WUTH | JTFOOBIE

HAYITHUKN)

Cerb (MHTEpHET) IlocTosiHHast ckopocTh He MeHee 192 kbut/c

TexHonoruueckoe  oOecliedeHUe  peanu3ald  OpOrpaMMbl  OCYIIECTBISETCS €
UCMOIBb30BAaHUEM  DJIEMEHTOB  JJEKTPOHHOM  MH(POPMALMOHHO-00pa30BATENbHON  Cpesbl
YHHMBEpCHUTETA.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

Anpec caiita 9bC KoaunuecTBO
Bujg n3panuns
Ne Ton HJIM JIEKTPOHHOI'O pecypca 3K3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (y4eOHHUK, YII, HN3nareancTBO -
n/n M u 1p.) U3IaHHus (3anonnaemcs 0141 U30aHUIL 8 ono0IMoTEKE
) J1eKMPOHHOM 8U0e) YHuBepcurera
10.1 OcHoBHas AUTEPATYpPA, B TOM YHCIIE HIEKTPOHHBIC N3AaHUS
1 Tpasenp B.D. Opranudeckast XumMus T. 1 Y4eOHHUK HKII "AxamemMkHHTa" 2004 50
2 Tpasenp B.D. OpraHuveckasi XuMus T.2 Y4eOHHUK HKII "AxamemMkHHTa" 2005 50
3 lepbuna A.3., Oprannyeckas xumust. OCHOBHOU | Y4eOHHK HUIL] UTHOPA-M 2013 https://znanium.com/catalog/produc
Marycesuu JLT. Kypc /415732
10.2 [JononHUTENbHAS TUTEPATYPa, B TOM YHCIIE SJICKTPOHHBIC U3JaHUS
1 I1. Caiikc MexaHU3MBI peakIuii B Y4eOHuK Xumus 2000 3
OpraHUYeCKOM XUMHUHU.
2 Kysnenos /I.H., BBenenne B TeXHHUKY Y4ebHo- PUO PTY um. A H. 2022 JlokanpHas CETh YHUBEPCUTETA
Kapasaesa E.b. XHUMHUYECKOTO IKCIIEPUMEHTA. METOIUYECKOE Koceiruna
KoHcnekr neknuit mocobue
3 Ky3nenos /I.H., BBenenne B TEXHUKY Y4ebHo- PUO PT'Y um. A.H. 2022 JlokanpHas ceTh yHUBEPCUTETA
Kapagaesa E.b. XUMHUYECKOr0 3KCIIEPUMEHTA. METOIUYECKOE Koceirnna
JlaGopaTopHbIi TPAKTHKYM nocooue

10.3 Meronudeckue MaTepuaisl (yka3aHus, peKOMEHIAINH 110 OCBOCHHUIO TUCIMIUIMHEI (MOIysT) aBTopoB PI'Y nm. A

. H. Kocrsiruna)

2023

1 Kysnenos JI.H. Opranudeckas XUMHUSL. PHUO PT'Y um. A.H. JlokanpHas ceTb yHUBEpCUTETA
Meronuueckue
Kapagaesa E.b. Meroguueckue — yKa3zaHHs K Koceirnna
. yKa3aHHUA
CaMOCTOSATENIFHON paboTe
2 Kysnenos JI.H. Opranudeckas xumus. | Meroauueckue PHUO PT'Y um. A.H. 2023 JlokanbHas ceTh YHUBEPCUTETA
Kapagaesa E.b. JlabopaTopHBId MPaKTUKYM yKa3aHus Koceirnna
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1 Pecypchl snekTpoHHOW OuOIMOTEKH, HH()OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI H

HpO(l)eCCI/IOHaJ'IBHI)Ie 0a3nl JaHHBIX !

Hupopmayus 06 ucnoavsyemuvix pecypcax cocmasasiemces ¢ coomeemcmeuu ¢ Ilpunooicenuem 3 k

OOl BO.
Ne | DnekTpoHHbIe yueOHBIC U3aHNUs, SJIEKTPOHHBIE 00pa30BaTebHbIC PECYPCHI
1. ObC «Jlanpy http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-u3/aTesbckoro nenTpa «Mudpa-M» http://znanium.com/
3. Onekrponnsie nzganus «PI'Y um. A.H. Koceiruna» Ha miardopme DBC «Znanium.comy
http://znanium.com/
[Ipodeccuonanpuble 0a3bl JaHHBIX, HHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI
1. MexayHaponHas yHuHBepcanbHas pedeparuBHas ©O0a3a mannbix Web of Science
http://webofknowledge.com/
2. MexnayHapoiHass — yHHMBEpcalbHas  pedepaTuBHas  0a3a  JaHHBIX Scopus
https://www.scopus.com
3. ba3za nannbix Organic Syntheses: http://www.orgsyn.org/
4. baza nanaeix ChemSynthesis: http://www.chemsynthesis.com/
5. US Patent and Trademark Office (USPTO) http://patft.uspto.gov/

Hepeqeﬂb UCNONB3YEMOCO0 NPOCPAMMHOSO obecneuenuss ¢ pexksusumamu nodm@epofcdaiomux

doxkymenmos cocmasisiemcs ¢ coomsemcmsuu ¢ Ipunoscenuem Ne 2 k OIIOI BO.

Ne nnn | HaumeHoBaHMe JUIEH3HOHHOI'0 PeKBH3UTHI MOATBEPKIAIOIIET0
MPOrpPaMMHOI0 00ecneYeHust JTOKYMEHTA
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne  18-DA-44-19  or
20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
https://www.scopus.com/
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JUCT VYYETA OBHOBJIEHUII PABOYENl NPOIrPAMMBI YYEBHOI
JTUCHUIINHBI

B pabouyro mnporpaMmy y4eOHOM IUCIMIUIMHBI BHECEHBI W3MEHEHHUS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceaHuu Kadeaphl:

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
00HOBJICHHSA € YKa3aHMeM pasjeJia U 1aTa 3aceJaHus
PIIJ kadeapbl




