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Pabouas mporpamma coctasnena Ha ocHoBannr ®I'OC BITIO/®I'OC BO u yuebHOro niana

HarpasjeHus: noAroToBku (cnenuanbHocT) 04.03.01 Xumus

(KOO U HAUMEHOBAHUE HANPABILEHUS NOO20MOBKY, cneyuarbHocmu 8 coomsememesuu ¢ @T'OC BI10/ @I'OC BO)
PeHeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT

VYuyebnas (pabouas) mporpamma 0100peHa Ha 3aceqaHuu Kadeapbl «XUMHs, XUMHYECKUE
MIPOIIECChI U TEXHOJIOTHI» (MpOoTOKOoJI 3acenanust Ne 7 ot 02 despainst 2017 1.)

Penensent
(OoadcHocmb, yueHoe 386aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpok aeiicTBusi padoueii nporpaMMbl JUCHHMILIMHBI 10 02 deBpans 2021 r.

Nudopmanus 06 akryanuzannu padoyeil nporpaMmMbl JMCHHIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
YTBEPX/JAIO
3aBeayromuii kadeapoid «XuMus, XUMUYECKUE MTPOLIECCH] U TEXHOJIOTUU
(pazpabomasuieti PI1]])
20 T [".'M. Ocranenko
(noonucs) (U.0. ©amunus)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr 0 Kypca)

51.5.10.02 Opranuyeckasi XuMus 2
(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDIHHEI (y4eOHOTO Kypca))

1. Heap u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Lenp — 3aKiIr04aeTcs B U3YYEHUU OOIIMX 3aKOHOB, CBA3BIBAIOLIUX CTPOCHUE U
CBOMCTBAa OPraHUYECKHX COCIMHEHWUM, IYTEW CHHTE3a pPA3JUYHBIX KIIACCOB
OpPraHWYECKUX BEIIECTB, MEXAHU3MOB XHMMYECKHX MPOLECCOB, a TaKkKe
BO3MOYKHOCTEM HCIIOJIb30BAaHUSI OPTAHMYECKUX COCIMHEHUW B PA3JIMYHBIX OTPaCIsIX
HapOJHOTO XO35ICTBA.

3amaun:

1. ®opmupoBaHue 3HaHHI 00 OCHOBHBIX KJIaCCaX OPraHUYECKUX COETUHEHUM C
NO3ULMKA UX TEHETHYECKOro psAna (ajJKaHbl, aJIKEHbI, aJKWHBI, JUECHBI,
raJloreHyrJaeBOIOPO/Ibl, APOMATHYECKUE COEAMHEHHS, CHUPTHI, KapOOHUIIbHBIE
COEMHEHMSI, KApOOHOBBIE KUCIOThHI M UX NMPOU3BOJIHBIE, AMUHBI, IUA30COECIUHEHUS U
Ip.), UX peaKIIMOHHOW CIIOCOOHOCTH U CIIOCO0aX MOJIy4EHUS.

2. ®opMUPOBAHUE TEOPETUUYECKUX U MPAKTUYECKUX HABBIKOB OPraHUYECKOTO
CUHTE3a.

3. @opMupoOBaHUE 3HAHUS U MPEACTABICHUS O B3aUMOCBSI3U MEXKy CTPOCHUEM
U PpEaKUUOHHON CIOCOOHOCThIO OPraHMYECKUX COCAUHEHMH anu(aTuyeckoro u
apOMaTHU4YECKOIO PSAOB.

2. MecTto nucuuiuiuabl (yuedHoro kypcea) B crpykrype OITIOITI BO

Jannas aucrurimHa (yaeOHbIM Kypc) oTHocuTcs K bioky 1 «JlucuurinHbl
(Momymmn)», 6a30Bas 4acTh.

Jucruminabl, ydyeOHble KYpPChl, HA OCBOCHHH KOTOPBIX OasupyeTcs daHHas
muciuiinHa (yueOHbli Kypc) — «OOmas u HeopraHuyeckas Xumus», «Bpiciias
MaTeMaTHKa, «AHaJIUTHYECKass XUMus 1.

JucruminHbl, Jisi  KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHHS, HAaBBIKH,
npuoOpeTaeMbie B pe3yibTaTe W3YUYEHUsS TAHHOW TUCHUILTMHBI (Y4eOHOro Kypca) —
«MexaHn3Mbl OPraHUYECKUX PEAKLUN», « XUMUS TETEPOLUKINYECKUX COCTUHEHUIY,
«CrnenuanbHeI  TAOOPATOPHBIA TPAKTUKYM IO OPTaHUYECKON XHUMHN», «XUMHUS
OMOJIOTMYECKH AaKTUBHBIX COCAUHCHHM», «XHUMHS MPUPOIHBIX COCIUHCHUI,
«XHUMHUS DIEMEHTOOPTaHUYECKUX COEAUHEHUN», «PETPOCMHTETUYECKUN AaHAIINU3Y,
«Merogonorusi COBPEMEHHOTO OPraHUYECKOTO CHHTE3a», «buoopranmyeckas
XAMUSD.



3. Ilnanupyemble pe3ybTaTbl O0y4YeHHS] MO JAUCUMILIMHE (YueOHOMY

Kypcy),

COOTHECCHHBIC

¢ IUIAHHPYeMbIMH  pe3yJbTATaAMHM  OCBOEHHA

00pa3oBaTe/IbHOI MPOrPaMMBbI

dopMupyemMbie U

Ilnanupyemble pe3yabTaThl 00y4eHHs

KOHTPOJIHpPYyeMbIe
KOMIIeTeHUUH
BJIAJIETh CUCTEMOM | 3HATH:
byHIaMEHTATBHBIX — TEOPETHYECKUE 3aKOHOMEPHOCTU CTPOEHHS BEIIECTBA
XAMHUYECKUX MOHATUW | I TPOTEKAHHS PEAKIMUN, MEXAHU3Mbl XUMHYECKHUX
(TIK-3) pEaKIHil KaK OCHOBY JUISl LIEJICHAITPABICHHOIO CUHTE3a
MaTepruaioB
Ymers:
— IIPOTHO3UPOBATh BO3MOXHBIE IIyTU U  YCJIOBUA
npeoOpa3zoBaHus (GyHKIMOHATBHBIX rpyIIl B

Ba)XKHEHUIIIMX KJlaccax OpPraHUYCCKHUX COGIII/IHCHI/H?I B X0JIC
XUMHYECKOM PCaKIn

Bnaners:

— METOJNOJIOTHEN aHaiu3a B3aWMOCBS3M XUMUYECKUX U
(U3MYECKUX CBOMCTB OPraHMYECKHX COECIUHEHUN C X
CTPOCHUEM

CIIOCOOHOCTh TPUMEHSTh
OCHOBHBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI u
3aKOHOMEPHOCTH
pa3BUTHA XUMHUYECKOU
HAyKd  TpU  aHAIH3e
TIOJIYYCHHBIX PE3yJbTATOB
(TTK-4)

3HAaTh:
— COBPEMEHHBIC TIPOOJIEMBI I1eJICHAIIPABICHHOTO CUHTE3a
Pa3JIMYHBIX OPraHMYECKUX COCTUHECHUN

YMeTh:

— MPOTHO3UPOBATHh HAIIPABIICHHE W Pe3yJbTaT (HHU3UKO-
XUMHUYECKUX TPOILIECCOB U XUMHUYECKUX MpEeBpaIlCHUM
OpraHUYeCKUX BEIECTB

Bnaners:
— METOJAOJIOTHEN CO3MaHusl TEOPETUUECKUX MoJielen
XUMHYECKHUX MPOIIECCOB, ITO3BOJISIONTNX

MPOTHO3UPOBATh TOJYYEHUE HOBBIX COEAUHEHUU C
3aJaHHBIMU CTPYKTYPOU U CBOMCTBAMHU

TemaTn4yeckoe coaep:kaHue JUCUUIJIMHBI (YUeOHOr0 Kypca)

Pa3znen,
MOAayJIb

Iloapa3saen, Tema

Opranudeckast XuUMus 2

Kap6onmnsasie coennaenns. Homenknarypa. CrocoOsI momydeHus.

Anbaeruapl ¥ KeToHbl. CHHTE3 U XMMHUYECKHE CBOMCTBA.

Kap60HPIJILHLIe COCIIMHCHUA. CBOIICTBA €HOJIOB U €HOJISITOB.

Kap60HOBI:Ie KUCIIOTEL. CHHTE3 M XUMHUYECKHE CBOICTBA.

[anorenanruapuasl. AHruapuasl. CHHTE3 1 XMMHUYECKHE CBOMCTBA.

Cnoxubie 3pupbl. CHHTE3 U XUMUYECKUE CBOWCTBA.

Amuael. CHHTE3 1 XUMHUYECKHE CBOMCTBA.

Awmunpl. CHHTE3 U XUMHYECKHE CBOMCTBA.

I[I/IS.SOCOEZ[HHCHI/I?L CHHTE3 U XMMHYECKHE CBOKMCTBA.




Hurpocoeaunenns. CUHTE3 U XUMUYECKHE CBOWCTBA.

®enonbl. CHHTE3 U XUMHUYECKHE CBOMCTRA.

BBGZ[CHI/IQ B XUMHUIO IT'€TCPOHUKINICCKUX COGZ[I/IHGHPlﬁ. TIsTH4IeHHBIC IUKJIBL.

BBenieHne B XMMHIO FeTEPOLMKINYECKUX coeiMHeHUH. IIlecTuuIeHHbIE HUKIIBL.

OO0mas Tpy10eMKOCTh TUCHHUILIMHBI (Y4eOHoro kypca) — 5 3ET.




4. TexHoJI0THYECKAsA KAPTa M0 y4yeOHOMY Kypcy «Opranudeckasi XuMmus 2

Cemectp | Kon-Bo Henmensb, O0beM yueOHOro Kypca M BHUJBI YUEOHBIX MEpONPHSITHIH ®opma | KonTtposs
H3y4CHU B TCUCHHC Bcero KonrakTHas paboTa 3aHATHA CamocrosiTenpHas paboTa KOHTpOJI1 | B Hacax
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KapOoHubHbIE COEMHEHUS. TexmonHas A Jlocka MernoBas,
1 1 Jlexnms 1 Jlex1 Homenknarypa. Crioco0s! + JI 2 - a LII/ITO - 1 125 187 MYJIbTUMEANHHBIN 1-5
HOJIYYCHNUSL. YIUHTOp IIPOCKTOP, KOMITBIOTEP
A-
IpakTuyeckoe KapOornumsasie coenmnens. JlekunoHHas 304
1 2 p3aH$ITI/Ie 1 Ip1 Howmenknarypa. CriocoObt + I 2 a LII/ITO - 1 A- 40 MenoBast 1ocka 1-5
HOJIYYEHHSL. YAHTOp
307
Cavoctostenbioe V3yueHne TeopeTnyecKoro Tomemerne s KoMmmbioTep ¢ BBIXOI0M
1 1 n3ydeHue Cam Ma1}‘,: nana P - 6 CaMOCTOSATENbHOM 1 | I-401 16 B CoTh ]EHTC HeTH 1-5
MarepHaia P paboThI CTY/ICHTOB P
AJbIETHABL ¥ KETOHBI. TekionHas A Jlocka mernoBast,
2 1 Jlexuus 2 Jlex2 | CuHTe3 U XUMHYECKUE + J 2 - a HLII{TO st 1 125 187 MYJIbTUMEJUIHHBIN 1-5
cBoiictea - 1 Y P [IPOCKTOP, KOMIIBIOTEP
2 1 [paktiyeckoe IIp2 | Anbaeruabl ¥ KETOHBL + II 2 JlexunoHHast 1 A- 40 MenoBast gocka 1-5




3aHATHE 2 CHHTE3 ¥ XMMHUYECKHE ayIUTOpHUs 304
cBoiicTBa - 1 A-
307
CamocrosTeisHoe M3y4eHne TeopeTHYECKOTo Tomemenue nus KoMmbioTep ¢ BHIXOI0M
H3y4eHHE Cam th P CaMOCTOSTENILHON r-401 16 P 1-5
Mmarepuana B CETh HHTEPHET
Marepuaia paboThI CTYICHTOB
AJTbJICTHIBI ¥ KETOHBL. 0CKa MEeJoBast
ACTHA Jlexumonnas A- A .
Jlexkuus 3 Jlex3 CHHTE3 U XUMUYECKHUE Ay TOpH 125 187 MYJIbTUMEIHHHBINA 1-5
CBOWCTBA - 2 Y P MIPOEKTOP, KOMITBIOTED
A-
AJIbJIETHIBI U KETOHBI.
[paktiyeckoe Jlexunonnas 304
Ip3 CHHTE3 U XUMUYECKHUE 40 MenoBas 1ocka 1-5
3aHATHE 3 o ayIUTOpHUs A-
CBOMCTBA - 2
307
CaMocCTOsITEIbHOE TTomemenue st
M3yuyeHue TeopeTnueckoro . KowmmbloTep ¢ BEIXOIOM
H3yueHHe Cam CaMOCTOSATEIILHON r-401 16 1-5
Marepuana B CETh MHTEPHET
MaTepuala paboThI CTYIEHTOB
KapOoHuIbHBIE COSAMHEHUSL. Jlocka MenoBast,
o Jlexronnas A- N
Jlexuums 4 Jlex4 CBoiicTBa €HOJIOB U AyIHTOpHS 125 187 MYJIbTUMEHHHBINA 1-5
EHOJISITOB. % P MIPOEKTOP, KOMITBIOTED
A-
KapOoHIbHBIE COETUHEHUS.
IMpaxtiyeckoe o JlexumoHHast 304
Ip4 CBOICTBA €HOJIOB U 25 40 MenoBas nocka 1-5
3ansTHe 4 ayauTOpUS A-
€HOJISITOB.
307
CamocTosTensHoe TTomemenue s
N3ydenne TeOpeTHUECKOrO . KommbioTep ¢ BHIXOIOM
H3yYeHHE Cam CaMOCTOSTENbHOM r-401 16 1-5
Marepuana B CETh HHTEPHET
MarepHaia paboThI CTY/ICHTOB
KapOoHOBBIE KHCIIOTHI. Jlocka menoBas,
JleknmonHast A- N
Jlexuus 5 JIex5 CHUHTE3 U XUMUYECKHE SRS 125 187 MYJIbTUMEIUNHHBIH 1-5
cBoiicTBa - 1 % P [IPOEKTOP, KOMITBIOTEP
KapOoHOBBIE KHCIIOTHI. A-
IIpaxTrueckoe CHHTE3 U XUMUUECKHUE Jlexunonnas 304
P Ip5 . 40 MenoBas gocka 1-5
3aHATHE 5 cBoiictBa — 1 ayJUTOpUs A-
KonTponpnast pabota 1 307
Camocrosrennoe M3yueHune TeopeTHIecKoro Tomemenne zus KoMIbroTep ¢ BHIXOI0M
H3y4YeHHe Cam th P €aMOCTOSATENbHON r-401 16 P 1-5
Marepuana B CETh HHTEPHET
Marepuaia paboThI CTYICHTOB
Kap6oHOBBIE KUCIIOTEI. Jlocka MenoBas,
Jlexronnas A- N
Jlextust 6 Jlex6 | CuHTE3 M XUMHUYECKHE JR— 125 187 MyJIbTUMEANHHBIN 1-5
CBOMCTBA - 2 YAUTOp MIPOEKTOP, KOMITHIOTED
A-
KapGoHOBBIE KHCITOTBL.
IMpakTnueckoe JlexuoHHas 304
IIp6 CHUHTE3 U XUMUYECKHE 40 MernoBas gocka 1-5
3aHsTHE 6 . ayauTOpUs A-
CBOMCTBA - 2
307
CaMOCTOSTEIbHOE Tlomemenue ajist
W3ydenne TeOpeTHUCCKOrO . KomMmmbioTep ¢ BHIXOI0M
H3yYCHHUE Cam CaMOCTOSTENHHOM r-401 16 1-5
Marepuana B CETh HHTEPHET
Marepuaga paboThI CTYICHTOB
TanoreHanruapuIbL. Jlekunonnas A- OCKa MeJioBast
Jlexums 7 Jlex7 ApH 0 187 A N 1-5
Anrunpuasl. CHHTE3 U ayTUTOPHUs 125 MYJIBTHMEIHHHBINA




XUMUYECKHE CBOMCTBA.

IIPOCKTOP, KOMIIBIOTEP

A-
TajoreHaHTUAPHABL.
[Mpaktiyeckoe P Jlexuponnas 304
7 Mp7 Anruapuasl. CHHTE3 H 40 MenoBas 1ocka 1-5
3aHsTHE 7 N ayJUTOpHUs A-
XUMHYECKHE CBOICTBA.
307
CamMocToATENEHOE W3y4yeHue TeopeTHYECKOro Tomemenne it KoMmiiprorep ¢ BBIXOA0M
7 U3yYCHHUE Cam Y P CaMOCTOSATENbHOM r-401 16 P 1-5
MaTepHraia B CETh HHTCPHET
MarepHaia paboThI CTY/ICHTOB
OCKa MeJIoBast
Cnoxubie 3¢upsl. CuHTes JlexunoHHast A- A L
8 Jlexmus 8 Jlex8 o 187 MYJIBTUMEIMHHBIH 1-5
XUMHYECKHE CBOWCTBA. ayJUTOpHUs 125
[IPOCKTOP, KOMIIBIOTEP
A-
TIpakTryeckoe Crnoxnble 3pupbl. CUHTE3 U JlekunoHHas 304
8 P TIp8 bup N 40 Menogast Jocka 1-5
3aHsATHE 8 XHMHYECKHE CBOICTBA. ayIuTOpHs A-
307
CamoctosenbHoe M3ydenne Teopernueckoro Tomemerne s KoMmIboTep ¢ BBIXOIOM
8 H3yYCHHUE Cam th P CaMOCTOSATENbHOM r-401 16 P 1-5
MaTepHana B CETh HHTEPHET
MarepHaia paboThI CTY/ICHTOB
OCKa MeJoBast
Amujel. CUHTES U JlekimonHast A- A .
9 Jlexrus 9 Jlex9 o 187 MYJIbTUMEAUNHBIN 1-5
XHUMHYECKHE CBOUCTBA. ayaUTOpUS 125
[IPOCKTOP, KOMIIBIOTEP
A-
[paxkTtiyeckoe Awmmusl. Cunres u JlekunoHHAst 304
9 P Ip9 A . 25 1 40 MenoBas nocka 1-5
3aHsATHE 9 XUMHYECKHE CBOICTBA. ayuTOpHs A-
307
CamocrosTenbHOe IMomernenue s
V3yueHne TeopeTnuecKoro . KoMmmbioTep ¢ BBIXOOM
9 H3ydYeHHe Cam €aMOCTOSATENbHON I-401 16 1-5
MarepHana B CETh MHTEPHET
MarepHaia paboThI CTY/ICHTOB
OCKa MeJIoBast
Amunbl. CuHTE3 U JleknmonHast A- A N
10 Jlexmus 10 Jlex10 . 187 MYJTbTHME T HBIH 1-5
XHMMHUYECKHE CBOHUCTBA. ayauTOpus 125
[IPOEKTOP, KOMITBIOTEP
A-
Awmunsl. CHHTE3 1
IMpakTiyeckoe o JlexumonHas 304
10 IIp10 | xuMHYeckue cBOMCTBA. 40 MenoBast nocka 1-5
3ansitue 10 ayauTOpUs A-
Konrponbnas pabora 2
307
CawoctosTensroe M3ydeHne TeopeTnuecKoOro Tomemernne s KoMmIbroTep ¢ BBIXOJOM
10 H3yYCHHE Cam th P CaMOCTOSITENHHOM r-401 16 P 1-5
MaTepHana B CETh HHTEPHET
MarepHaia paboThI CTY/ICHTOB
Jlocka MenoBasi,
Jnazocoenunenusi. CUHTE3 U JlekimonHast A- N
11 Jlexuus 11 JIex11 . 187 MYJIbTUMEAUHHBIH 1-5
XHMHYECKHE CBOWCTBA - 1 ayauTOpUs 12
[IPOEKTOP, KOMIIBIOTEP
A-
IpakTtiyeckoe nazocoenunenus. CHHTE3 U JlexumoHHAst 304
11 P Ipl1 A A N a 40 MenoBast 1ocKa 1-5
3ansaTHe 11 XUMHYECKHE CBOICTBA - 1 ayJUTOpUs A-
307
Camocroarersoe H3yuenne TeopeTuuecKoro Tomemenre A KommbloTep ¢ BBIXOIOM
11 H3yYCHHUE Cam v P CaMOCTOSATENbHON r-401 16 P 1-5
MaTepHana B CETh MHTEPHET
MarepHaia paboThI CTY/ICHTOB




Jlocka menoBasi,

naszocoenuHenus. CHHTE3 1 JlexumonHnas A- L
12 Jlexumst 12 Jlex12 A A o . 187 MYJITUMEHHHBINA 1-5
XHMHYECKHE CBOWCTBA - 2 ayIUTOpUst 125
MIPOEKTOP, KOMITBIOTEP
A-
IIpakTHueckoe nazocoenunenus. CuaTe3 u JlekinonHast 304
12 P Ip12 A o 40 MernoBast 1ocka 1-5
3aHsTHE 12 XHMHYECKHE CBOHCTBA - 2 ayIaUTOpUS A-
307
. W3y4yeHue TeopeTHYECKOro Tomemenne it KoMmiiprorep ¢ BBIXOA0M
12 U3yYCHHUE Cam Y P CaMOCTOSATENbHOM r-401 16 P 1-5
Marepuana B CETh HHTEPHET
MaTepualia paboThI CTY/ICHTOB
OCKa MeJioBast
Hurpocoenunenus. Cunres Jlexuronunas A- A VR
13 Jlexuns 13 Jlex13 ™ A . 1 187 MYJIbTUMETHHHBINA 1-5
1 XUMHYECKHE CBOMCTBA. ayUTOpHUs 125
MIPOCKTOP, KOMIBIOTEP
A-
IIpakTryeckoe Hurpocoenunenus. Cunres Jlexunonnas 304
13 P Ip13 P M 25 40 MernoBast gocka 1-5
3ansTHe 1 U XMMHYECKHE CBOWCTBA. ayJAUTOPHUS A-
307
CamoctosTensHoe M3yueHue TeopeTUIecKoro Tomemenue nus KoMITbroTep ¢ BBIXOI0M
13 H3yYeHUE Cam th P CaMOCTOSATENbHON I-401 16 P 1-5
Mmarepuana B CETh HHTEPHET
Marepuaia paboThI CTYICHTOB
OCKa MeJoBast
®enomawl. CHHTES U JlekinonHast A- A ..
14 Jlexus 14 Jlex14 . 187 MyJIbTUMEANHHBIN 1-5
XHMHYECKHE CBOUCTBA. ayauTOpUs 125
MIPOEKTOP, KOMITBIOTED
A-
®enonel. CHHTE3 B
[paxkTtiyeckoe 9y Jlexunonnas 304
14 IIpl4 | xumuyeckue cBoiicTBa. 40 MernoBas gocka 1-5
3ansiTue 14 ayauTOpUS A-
KonTponsnas pabora 3 30
Camocrosrerbhoe M3ydyeHne TeopeTuIecKoro Tomemerue pst KoMItsroTep ¢ BBIXOI0M
14 H3yYeHHE Cam Y P CaMOCTOSTENbHOM r-401 16 P 1-5
MarepHana B CEeTh HHTEPHET
MarepHaia paboTHI CTYICHTOB
Baenenune B XuMuio
TETEPOIUKINICCKUX JlekinonHast A Hocka menosas,
15 Jlexmus 15 Jlex15 P . 187 MYJTbTHME T HBIH 1-5
coequHeHui. IlaTnunennsle ayUTOpHUs 125
MIPOEKTOP, KOMITBIOTED
LUKJIBL.
BBejienne B XUMHIO A-
TIpakTyeckoe TETEPOIUKITMYECKHX Jlextponnast 304
15 P Mpl5 P . 40 MenoBas nocka 1-5
3aHaTue 15 coequHeHni. [IaTnuneHnsie ayauTOpUs A-
LAKJIBL. 307
Camocroarennoe W3yuyeHne TeOpeTUIECKOro Tomemenne xus KoMITbroTep ¢ BBIXOI0M
15 H3yYCHHE Cam th P CaMOCTOSTENHHOM r-401 16 P 1-5
Marepuana B CETh HHTEPHET
MartepHaia paboTHI CTYICHTOB
Bsenenune B XUuMHIo
TeTEePOLMKINYECKUX Jlexunonnas A- Hocka menosas,
16 Jlexnus 16 Jlex16 . 187 MYJIbTHME T HBIH 1-5
COEJJMHEHHH. ayUTOpuUst 125
TIPOEKTOP, KOMITBIOTEP
[llecTruneHHbIE HUKILI - 1
Beenenue B XUMHUIO A-
IpakTryeckoe TeTEPOLUKINUECKUX JlekunoHHas 304
16 P Ipll P . 40 MenoBast nocka 1-5
3ansTre 11 COCIUHCHHH. ayTUTOpHUs A-
IllecTnuneHHbIE HUKILI - 1 307




Camoctostenbioe H3yueHne TeopeTHIECKOro Tomemenne s KowMmmbioTep ¢ BEIXOOM
16 1 U3y4YeHHe Cam th P - 4 CaMOCTOATENbHON 1 | I'-401 16 P n 1-5
Mmarepuana B CETh HHTEPHET
Marepuaja paboThl CTY/IEHTOB
BBenenne B XMUIO
TeTEPOLUKINIECKUX Jlexnonnas A- Hocka menosas,
17 1 Jlexuus 17 Jlex17 Por N + JI 2 - . 1 187 MYJIbTUMEIHHHBINA 1-5
COEIMHEHUH. ayUTOpuUst 125 DOCKTOD. KOMIBIOTE
IlecTruneHHbBIE IUKIIEI - 2 P P, P
BBejieHne B XUMHIO A-
TEeTePOLIUKIIMICCKUX
TIpakTryeck . KIIMOHHAS 4
17 1 pa eckoe TIpl7 | coenuneHwuii. + IT 25 2 JlexunonHa 1 30 40 MenoBas 10cka 1-5
3ansTHe 17 ayJIUTOPHUs A-
LlecTuuneHHbIe TUKIBI — 2 307
Konrposbnas pabora 4
CamocTosTensHoe M3ydenne Teopernueckoro TMomemenue st
. KoMmbioTep ¢ BEIXOIOM
17 1 H3yYCHHUE Cam | marepmana, IOArOTOBKa K - 36 CaMOCTOSATENbHOM 1 | I-401 16 1-5
B CETh HHTEPHET
Marepuaia JK3aMEeHy paboThI CTYICHTOB
Kommbrotepst c
o HEO0OXO0IUMBIM
. KowmnbiotepHslit
WroroBblii Tect 1o VIJIK- MIPOrpaMMHBIM
20 ™ 100 2 KJacce obmero 21
Kypcey depe3 LT . 314 obecrieyeHueM JUIS
¥ MPOBECHHsT UTOrOBOTO
TECTHPOBAHHUS
68 0 112
HUTOro 100
180
HUTOro 2
yepe3 OT

5. Kputepun u HOpMBbI TEKyIIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlUM

HaunmenoBanus Turbl KomnuectBo YcnoBus nomycka Kputepun 1 HOpMBI OLIEHKH
y4eOHBIX y4eOHBIX 0amioB
MEPOTNPUATAN | MEPONPUATHI
[Ipaktnueckoe | IlpakTuyeckoe 25 Homyckarotcst Bce ctynentol | KontponbHas pabora Ne 1 mpoBomutcs
3aHATHE S 3aHSATUE IMCBbMEHHO 10 Ouyeram. Pacmpenenenue
OajutoB: B Owmiere 5 3amaHuii, Kaxkmgoe
3a/IaHUE OIICHUBACTCS B D 0AJLIOB.
IIpaktuueckoe | [IpakTudeckoe 25 JlomycKaroTCsl CTYJICHTHI, KontponsHast pabora Ne2 mpoBOAMTCS
3angtue 10 3aHATHE HaIMCaBIINE KOHTPOJIBHYIO | MUCBMEHHO 10 Owieram. Pacnpenenenue
paboty 1 Ha 10 GanioB u OajutoB: B Omiere 5 3amaHuii, Kaxkgoe
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BBIIIE 3aJlaHKe OIIEHUBAETCA B D OaJIOB.
[Ipaktnueckoe | [IpakTuueckoe 25 JlonycKarTCsl CTYAECHTHI, Kontponbnass pabora Ne 3 mpoBoauTtcs
3ansTue 14 3aHATHE HaIMCaBIlIME KOHTPOJBHYIO | MUCbMEHHO Mo Ouieram. PacnpeneneHue
paboty 2 Ha 10 6atoB U OamioB: B Ounere S5 3agaHui, Kaxaoe
BBIIIIE 3aJlaHuE OLIEHUBAETCS B S OaIIOB.
[Ipaktnueckoe | [IpakTuueckoe 25 JlommyCKaroTCs CTYICHTHI, Kontponrnass padora Ne 4 mpoBoauTtcs
3aHsiTue 17 3aHATHE HaIlMCaBIIIME KOHTPOJIbHYIO | MMCbMEHHO MO Ouieram. Pacnpenenenue
paboty 3 Ha 10 GanioB u OaioB: B Ounere S5 3ajgaHui, Kaxaoe
BBIIIIE 3aJaHue OLIEHUBAaeTCs B b OajIoB.
Htorosslii TecT Hrorosslii
10 KypcCy 4epe3 | TecT mo Kypey 100 Hrorosslii TecT no Kypcy yepe3 OT
OT yepe3 OT
buner anga mepecgaud COCTOUT U3 JBYX
TEOPETHUYECKUX BOMPOCOB M 3amaun. 20
OaJJIOB - TOJIHBIA OTBET Ha BONPOCHI H
Ilepecnaua .
saueTa JlomyckaroTcsi CTyI€HThI, HE | pellleHHas 3aj1aya; 15 0aJioB - 4YaCTUYHBIN
(>Kk3aMeHa) [Tepecnaua 20 HaOpasiue 40 6am1c113 o OTBET Ha BOIPOCHI U pelieHHas 3ana4da; 10
HAaKOMUTEIbHOMY PEUTHHTY O0aJJIOB - OTBET HAa BOMPOCHI WM OJHH
MPENo/1aBaTellto .
BOIIPOC W pEIICHHAas 3ajada; S5 OaysoB -
OTBET HAa OJIMH BOMNPOC WM pPELICHHAs
3anmaya; () 6ayIoB - OTCYTCTBHE OTBETA
Cxema pacyera HTOrOBOM OLICHKH Texymuii pedTUHT (BCE 3aHATUS U IPOMEXKYTOUHbIE TECThI) + Pe3ynbrar
UTOrOBOTO TecTa M Bee aenutcs Ha 2 + bb (ecau bb npenycmotpensr)

dopma 1poBeneHUs
IIPOMEKYTOYHOM aTTECTALINU

YcoBus fomnycka

Kputepun 1 HOpMBI OLIEHKH

9K3aMCH

JlonmyckaroTcs CTyIEHTHI,
HaOpaBmme Oonee 40

«OTIHUYHO»

Texymwuit peiitunr cocrapnser 80-100
0aJIoB
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OaJIJIOB MpU BBITOJTHEHUH
KOHTPOJIbHBIX PadoT.

«XOopouo»

Texymuii pedtuHr cocrtaBiusger 60-79
OaJIoB

«YAOBJIETBOPHUTECIBHOY

Texymuit peiituar coctaisier 40-59
0aJUI0B

«CHEYOOBJICTBOPUTECIBHO»

Texymmii pedTUHT coctaBisier meHee 40
0aJI0B
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6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeJAeHUs] TeCTUPOBAHMIA

6.1. BaHk TecTOBBIX 33/IaHNIi 1J1l IPOBe/IeHUs] TECTUPOBAHUI

Ha3sanune Oanka tectoBbIx | Ko-Bo 3amanuii
3aJIaHuN B OaHKe

TECTOBBIX

3aJJaHuM

PazpaboTunku

Opranuyeckasi XuMusl - 2 300

A.C. bynes

6.2. PerjilaMeHT nMpoBeaeHusI

TeCTUPOBAHUM

KonunuectBo
Hassanue O0anka 3aJaHuH,

TE€CTOBBIX 33JIaHUM [IPEIBABIAEMBIX

CTYJICHTY

Homepa n
HAaNMEHOBAHUS
paszenos TecTa

Kon-Bo
3aJTaHUN
B
paszuene

Bpewms Ha
TECTUPOBAHUE,
MHH.

1. KapOoHusnbHbie
COEJIMHEHHUS.
HomeHnknarypa.
CriocoObl IOJTyYEHHS.

2. Anpgerugbl U
KeToHbl. CHHTE3 WU
XUMHYECKHE
CBOMCTBA.

3. KapOoHusnbHbie
COCTMHCHMS.
CBOICTBA €HOJIOB W
CHOJIATOB.

ITOTOBBIN TECT MO
Kypcy uepe3 OT
(Opranuueckas 32
XUMUS 2, TECT,
MTOTOBBIN)

4.

[ 'amoreHaHTUIpUIbI.
Aaruapuael. CuHTE3
15 XUMHYECKUEC
CBOMCTBA.

70

5. CnoxHble 3(Qupsbl.
Cunres 171
XUMUYECKUE
CBONCTBA.

6. AmMunesl. Cunres u
XUMHUYECKUE
CBOMCTBA.

7. Amunbl. CHHTE3 U
XUMHUYECKUE
CBOMCTBA.

8. JlmazocoeauHeHwUs.

CuHres 17|




KonuuecTBo Kom-Bo
. Howmepa n .| Bpewms Ha
HasBanue Oanka 3aJIaHuH, 3aJaHuMN
. HAaMCHOBAHHS TECTUPOBAHUE,
TE€CTOBBIX 33JIaHUM [TPEIBABIAEMBIX B
pa3nenoB TecTa MUH.
CTYJEHTY pazaene
XUMHYIECKHE
CBOMCTBA.
9. Hutpocoenunenus.
Cunres 5|
XUMHYCCKHE
CBOMCTBA.
10. ®denonpl. CuHTE3
151 XAMHAYECKUe| 2
CBOMCTBA.
11. BBenenne B
XUMHIO
ETEPOLIMKINYECKUX
COCIUHECHHUE.
[IaTH4ICHHbBIC
[TUKJIBI.
12. BBenenne B
XUMHIO
ETEPOLIMKINYECKIX
COCUHCHHE.
[HIecTnuiieHHBIC
[IUKJIBI.
13.
[ leperpynnupoBku
14. I'eneTnueckui
psa opraHuueckux| 2
COCIMHCHUM.
15. NmenHbIe
peakiuu

7. Kpurepu 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEeKTOB)
JlaHHBIN pa3zen B ydeOHOM TUTaHE HEe TIPEAYCMOTPEH.

8. IIpumepHasi TeMaTHKa MUCbMEHHBIX pPadoT (KypcoBbIX, pedeparTos,
KOHTPOJIbHBIX, PACYETHO-TPA(PUIECKUX U IP.)

JlaHHBIN pa3zes B ydeOHOM IUTaHE HE TPEAYCMOTPEH.

9. Bonpocskl K 3K3aMeHY

| Ne w/m | Bormpocsl |
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@®eHon u ero romosiord, Hadtonbl. CrHocoObl  MONy4YEHUS
I'UIPOKCUAPEHOB, OCHOBAaHHBIE HA BBEACHUM THUAPOKCUTPYIIIBI MMyTEM
HIEJIOYHOTO TUTABJICHUS CyJb(OKHUCIHOT, THIPOJIn3a
TaJIOUANPOU3BOJIHBIX, 3aMEHbl AMHHOTPYIIIBI Ha TUIPOKCUIBHYIO
TPYIIy Y€pe3 COJU AUA30HUS, OKUCIEHUS W30MPONWIBHOU TPYIIIBI 0
T'HJIPOTIEPEKUCH U €€ (PparMeHTalui. XUMHYECKHE CBOVCTBA.

KHCIOTHOCTh THIPOKCHApEHOB, BIMSAHHWE HAa HEE AapOMAaTHYECKOTO
OCTOBA U 3a- MECTUTENICH B HEM, 00pazoBaHuE (DEHONIATOB, TAyTOMEPHS
THAPOKCHA-PEHOB M CBS3b IOJOXKEHUS TAyTOMEPHOTO PaBHOBECHS C
apOMAaTUYHOCTHIO OCTOBA.

HyxneopuinbHOCTh THAPOKCHAPEHOB, €€ JIBOWCTBEHHAsh MPHUPOa;
BIIUSIHUE Ha Hee TpaHchopmali GeHOJIOB B (PEHOJATHI, KOHKYPEHIIUS
N- ¥ T-HYKJICO(PUIBHOCTH B CBOUCTBAX THAPOKCHAPEHOB.

N-HykneopuiabHOCTh THAPOKCHAPEHOB: O00pa30oBaHUE TMPOCTBHIX U
CIIO)KHBIX 3(UpPOB, 3HAUYEHHE OTUX MOAUPUKAIMH B  XUMHH
rusipokcuapeHoB. IleperpynnupoBku 3(UpOB THIPOKCHAPEHOB Kak
IpOsIBJIEHNE KOHKYPEHIIMH Pa3JIMYHbIX TUIIOB HYKI€O(PHUIBHOCTH.

n-HykneouIbHOCTh TUIPOKCHUAPEHOB M PEAKIUU AJIEKTPOPUIBLHOIO
3aMeIlEeHUs B apoOMaTUYECKOM sanpe: rajoreHupoOBaHMUE,
CyJlb(UpOBaHUE, HUTPOBAHHE, HUTPO3UPOBAHUE, AIKUIUPOBAHUE U
KOHJICHCAIlUU C  KapOOHWJIBHBIMU  coeAuHEHUusMu  ((peHosbHO-
dbopmanpaeruaHble CMOJbI, TU(PEHUIONNPONAH M HX TEXHUYECKOE
3HAQ4YCHUE),  alWIUPOBAHMWE;  BIMSHUE  TUJAPOKCUTPYHIBI  Kak
3aMECTUTEIISI HA CKOPOCTh M OPUEHTAIUIO B 3THX PEaKIUsX.

Peakuuy  37eKTpoQUIBHOTO  3aMEIIEHHUs,  XapakTepHble IS
TUAPOKCUAPEHOB KaK apOMATHYECKHX COEAMHEHUH C TMOBBIIIEHHOU T-
HYKJI€O(PUIBHOCTBIO: KapOOKCUJIMPOBAHUE, A30COYETAHHUE, BBEICHUE
dopmmiibHOW Tpynmnel  (peakuuu [atrepmana, [Marrepmana—Koxa,
Bunbcmariepa—Xaaka u  Perimepa—Tumana). ['mppupoBanue u
okucienue  Qenosa. CraOuibHble  (DEHOKCWIBHBIE  pPaJIUKAaJbI,
NpEeACTaBICHUsT O  (PEHOJIbHBIX  CTA0MIM3aTOpax  MOJUMEPHBIX
MaTepHasoB.

[Tomuruapokcuapensl. IlupokaTeXuH W THUAPOXMHOH:  CIOCOOBI
NOJyY€HHUsI, BOCCTAHOBUTEJIbHBIE CBOHCTBA, OOpa3oBaHHME MOHO- U
na(UpoB; cnenuduuecKkue CBOMCTBA MUPOKATEXHHA, OOYCIOBJICHHBIC
COCEJICTBOM THJPOKCWIBHBIX rpynn (oOpa3oBaHUE IUKIUYECKUX
3(UpOB, KOMIUIEKCHI € MeTajuilamMH). Pe3opuuH u  (QIOpOIIIIOIHUH:
MOJIyYeHHUE, PEaKIMK C ANEeKTpouiiaMu, THAPUPOBAHUE, 00Opa3oBaHUE
5GUpOB; TIPOSIBJICHUS B XHWMHUYECKHMX CBOMCTBAaX pPE30PIIHMHA,
dbaopormtonrHa U uX (EHOJSATOB JIBOUCTBEHHOW HYKJICO(PUIBLHOCTH U
MOBBIIIEHHOW CKJIOHHOCTH K TayTO- MEPHBIM MpPEBPaICHUSIM.
[Tuporammon. IlpencraBineHuss O OPUPOJHBIX  COCAUHEHUSAX  —
MPOU3BOJIHBIX MUPOKATEXUHA U MUPOTAIIIOINA.

Amunbl. Knaccudukanms, HomeHknatypa. CnocoObl mNoJydyeHus,
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OCHOBAHHBIC Ha PpCaKOMAX aMMHAaKa M aMHMHOB Kak HYKJICO(i)I/IJIBHBIX
pearcHTOB C rajorcH-, TUAPOKCHU- u AMHWHOIIPON3BOJHBIMHU
aHI/I(l)aTI/I‘IeCKI/IX u dPOMATHYCCKUX YIJeBoaopoaos, PCaKIUAX
BOCCTAHOBJICHHUS U IICPCTPYIIIIUPOBKAX A30TCOACPKAIMUX ITPOU3BOJIHBIX
Kap6OHI/IJ'IBHI)IX COCI[I/IHGHI/II/T H Kap- OOHOBBIX KHCJIOT, BOCCTaHOBJICHHUN
HI/ITpOCOGI[I/IHeHI/Iﬁ. BJIGKTpOHHOC H IIPOCTPAHCTBCHHOC CTPOCHHUC
AMHWHOTI'PYIIIIbLI, 3aBUCUMOCTD OT IIPHUPOAbI 3aMeCTUTENEH Yy aToOMa a30Ta.

AmudaTtnyeckre aMuHbl. OCHOBHOCTB U KUCJIOTHOCTh aMUHOB, BIIMSTHHE
MPUPOJIBl YTIIEBOJIOPOIHBIX 3aMECTUTENIEH Ha 3TH CBOUCTBA. Peakuun
aMHUHOB KaK HYKJICO(UJIOB: aJIKWIMPOBAHHE, AalJIMpOBaHUE (ero
BJIIMSHHE Ha CBOHMCTBAa aMHHOB KaK OCHOBAHHMH M KHCJIOT, 3HAUYEHHE U
HCTOJIb30BaHWE B XHUMHMHM AaMHHOB), B3aWMOJICHCTBHE C a30THCTOH
KHUCJIIOTOH, OKHCJICHHUE.

10

OCHOBHBIC MPEICTABUTENN aTU(PATUHIECKUX aMUHOB U UX TEXHUYECKOE
3HaueHue. Coju 4eTBEPTUUHBIX aMMOHUWHBIX OCHOBAHWH: TMOIYUYEHHUE,
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE, IMPAKTH- YECKOE
UCIIOJb30BaHue. UeTBepTUUHbIE aMMOHUHUHBIE OCHOBAHUSA: MOIYYEHHUE,
oOIasi XapakTepuCTUKa CBOWCTB, MpEBpaAllCHUsI TpPH HarpeBaHUH,
MPaKTUYECKOE MCMOJIb30BaHue. Tepmuueckue npeBpaiieHuss N-okuceu
TPETUYHBIX AMUHOB.

11

ApoMatnueckue amuHbl. JIBOMCTBEHHass MPUPOJA OCHOBHOCTU H
HYKJICOPWIHHOCTA, COOTHOUIEHWE N- U T-HYKICOUIBHOCTH B
peakuusx ¢ dJeKTpoduIaMu:  aJKWIMpOBaHUE, Cylb(UpoBaHUE
(cynbpamuHoBass W cyib(aHWIOBas KUCIOTHI, MPEJICTABICHUE O
CyJb(paMUIHBIX TIpenaparax), alIMpOBaHUE U €ro 3HaYeHHUE B XUMHUU
apoOMaTUYECKUX aMUHOB, HUTPOBAHUE, rajjoreHupOBaHMUE,
HUTPO3UPOBAHKE, TUA30TUPOBAHUE U A30COYETAHUE.

12

OxuciieHne apoMaTUYecKuX aMUHOB. DEHWITHAPOKCH- JaMUH U Mapa—
amuHo(deHon. BaxHedne npeacTaBUTENIM apOMAaTUYECKUX MOHO- U
NOJINAMHUHOB,  IOJMApPWIAMUHBI, HMX TEXHUYECKOE 3Hade- HHE.
Cneunduueckue  cBoHWCTBA  OpTO—(EHUJIEHAMAMUHA U OPTO—
aMUHO(EHOJIa, CUHTE3 IeTePOLUKINYECKIX COETMHEHUH Ha UX OCHOBE.

13

A3ocoeMHEHUs. DJIEKTPOHHOE CTPOEHUE COJIEH JUa30HUsS, KaTHOH
JIMa30HUST Kak sJekTpodui. B3auMorpeBpallleHusl pa3inuHbIX (PopMm
NUa30CcoeIMHEHNN. Peakiuu coned Jua3oHus, MPOTEKAIoUIUEe ¢
BBIJICJICHUEM a30Ta, M MX HCIOJb30BAHME IS  MOJYYCHUS
(GYHKIIMOHAIBHBIX  TPO- M3BOJHBIX AapEHOB MW I yAaJCHUS
aMUHOTPYIIIBI U3 aPOMATUUYECKOTO SIAPA; COMU TUA30HUS KaK pearcHThI
apWIMPOBAHUSI HEHACHIIICHHBIX U APOMATHYECKUX COSTUHCHUH.

14

Peaknmm comed ua30HUSA, MPOTEKArONMe O3 BBIJICICHHS a30Ta:
a30Co0YeTaHWe U OCOOCHHOCTHM TPOBEACHUS OTOW pEakiuu B
3aBUCUMOCTH OT TPUPOAbI JAMA30- U a30COCTABJISAIONICH, AJIEKTPOHHOE
CTpOCHHE; TPUMEHEHHE Aa30COCIMHEHUM, BOCCTAHOBJIECHHUE COJICH
JIMA30HUSI U a30COCAMHEHMN, HCIOJb30BAHUE ATUX PEAKIMH IS TI0-

16



JYYCHHUS apOMAaTHYCCKHUX aMWHOB M IIPOU3BOJHBIX IT'MAPAa3rHa.

15

AnndaTtrueckne a30COEAMHEHUS: HUA30METaH, TUAa30yKCYCHBIH 3(up.
DNEeKTPOHHOE CTpOEHHE, (AKTOpHI, BIHUAIONIME HAa YCTOWYHUBOCTH
JIMA30TPYIIbI, pEaKIIMOHHAs CIOCOOHOCTD.

16

KapOonwneHble coemunenus Kiaccudukamuss W HOMEHKIIATypa.
Crocobsl  oOpa3oBaHusi KapOO- HWJIBHOW TPYIIBL:  OKHUCICHHUE
HACBHIIIICHHBIX YTJIEBOJOPOAOB, O30HOIN3 U KaTATUTHUECKOE OKHCICHUE
aJTKEHOB, OKCOCHHTE3,  TUApaTalus  aIKWHHOB,  OKHCICHHE
raJOUIMETHIBHON TPYIIIIBI, TUPOIIH3 TeMUHAITbHBIX
JWTAIOTCHIIPOM3BOIHBIX W BUHHJIOBBIX 3(UpOB, OKUCIICHHE U
JETHIPUPOBAHUE CIHPTOB, OKHCIUTENBHOE PACHICIIICHUE (O-TJIUKOJICH,
MTMHAKO- JINHOBAsI TIEPErPyNIHUPOBKA.

17

MeTonpl mpeBpamieHus aabIeTHIOB B KETOHBI, CHHTE3 aJIbJICTUIOB U
KETOHOB M3 KapOOHOBBIX KHCJIOT M WX MPOM3BOIHBIX: BOCCTAHOBJICHUE
raJIOTeHAHTHIPUIOB W HUTPHUJIOB, PEAKIMH KapOOHOBBIX KHUCIOT M HMX
MPOU3BOJIHBIX C METAUIOPTaHWYEeCKUMU COCJAMHEHUSMH, ITHPOJIH3
CoJIeH KapOOHOBBIX KUCJIOT U €T0 KaTaJIuTU4e- CKUE BAPUAHTBHI.

18

DNEKTPOHHOE CTPOCHHE KapOOHWJIBHOW TPYIIBI: Kaye€CTBEHHOE
ONMCAHUE B TEPMHUHAX JIOKAJIM30BaHHBIX 6- U m-MO, pacnpeneneHue
JIEKTPOHHOM IIIOTHOCTA. OCHOBHBIE CIEKTPAIbHBIE XapAKTEPUCTUKH U
(Gu- 3uYecKHre CBOUCTBA.

19

XUMHYECKHE CBOHCTBA anupaTUyecKuX KapOOHWIbHBIX COCIUHEHHH.
OO6mrast XapakTepUCTUKA PEAKIIMOHHOW CIIOCOOHOCTH, OCHOBAaHHas Ha
AJIIEKTPOHHOM CTPOCHHHM KapOOHWJILHOW TPYIIBI W €€ BIUSHUU Ha
CBS3aHHBIK C HEHW aJIKWIbHBIK 3amecturesb. OOmas cxema
B3aMMOJICUCTBUSl C HYKJI€O(pUIaMH, pPOJIb KHCIOTHOTO M OCHOBHOIO
KaTajn3a, OT HOCUTEIbHAs PEaKIMOHHAs CIOCOOHOCTH albJETUIOB U
KETOHOB.

20

XUMHYECKHE CBOHCTBA anupaTHyecKuX KapOOHWIbHBIX COCIUHECHHH.
Peakium ¢ rerepoaTOMHBIMH  HYyKJIeopuiIamMHu:  THIApaTaIus,
B3aMMOJICUCTBHE co CIIUPTAMH, raJjioreHoBOJIOpOJAaMu u
MATUXJIOPUCTHIM (hochopom, OuCyIbPUTOM HATPHS, B3AUMOJCHCTBUE C
THOJAMHU M €r0 HCIOJb30BAaHUE [JIs MPEBPAIICHUS albJErUI0B B
YII€BOAOPOAbl, KETOHbl U KapOOHOBBIE KHUCIOTHI; B3aUMOJIEUCTBHUE C
a30TUEHTPUPOBAHHBIMU HYKJIEO(DHUIaAMU: PEAKLIUH C THIPOKCUIAMUHOM
(OKCUMBI), THIPAa3MHOM U €ro MPOU3BOAHBIMU (THAPA30HBI H
POJICTBECHHBIC COCIWHEHUS), IEPBUYHBIMA M BTO- PUYHBIMH aMHUHaAMHU
(a30MeTHHBI, €HAMMHBI), aMMHaKOM (YpOTpOIHH),
a30THUCTOBOJIOPOTHON KHCJIOTOH.

21

XUMHUYECKHE CBOHCTBA anu(paThyecKuX KapOOHWIbHBIX COCIUHEHHH.
Peakuuu ¢ yriaepoJ-lieHTpUpOBaHHBIMU HYyKJeoduiaMu: oOpa3oBaHUe
UAHTUPUHOB, MPUCOCIUHEHHE METAUIOPTaHUYECKUX COCTUHEHUH U
M0OOYHBIE PEaKIH, KOTOPbIe MOTYT MPOTEKaTh MPHU B3aUMOJICHCTBUU
KapOOHWJIbHBIX COCAMHEHUH C MAarHUHOPraHMYECKHMHU COEIMHEHUSIMH,
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B3auMoOJiedcTBUE C ankuiauaeHbochopanamu (peakius Burrura),
JIMa30METaHOM U T—HyKJIeoduaaMu (aJKeHbI, apEHBI).

22

Kero-eHonbHast TayTomMepus W  CBA3aHHbIE C HEHW CBOHCTBa
KapOOHWJIBHBIX COCJIMHEHHUH: aJIbJI0JIbHO-KPOTOHOBASI KOHJIECHCAIUs, e
MEXaHU3M IPU KHUCIOTHOM M OCHOBHOM KaTaJIU3€, B3aUMOJIECHUCTBUE C
CH—aKkTHBHBIMM  COEIMHEHHMSIMU  JAPYTHX  THIIOB (peakuus
KuéBenarens), B3auMOJCHCTBHE  €HOJOB M  CHOJSATOB  Kak
aKTUBUPOBAHHBIX  IMPOM3BOJHBIX  AJIKEHOB C  3JEKTpoduIaMu
(rajoreHupoBaHuE M rajoQoOpMHOE paclleIIeHUEe, HUTPO3UPOBAHUE U
a30coueTaHue, ATKWINPO- BaHUE, al[WJIMPOBAHUE).

23

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE — TMIPEBpAIllCHUs]  KapOOHMIIbHBIX
COCIMHEHUH: BOCCTAaHOBJIEHHE JO CIUPTOB (KAaTAIMTHYECKOE U
JNEUCTBUEM  KOMIUIEKCHBIX  THAPUAOB  METAJIOB),  O-TJIMKOJICH
(MeTaymiamu), yrJIEBOAOPOAOB (aMaJlbraMHUPOBAaHHBIM ITUHKOM U
COJSTHOW  KHCJOTOH, HH3KOBAJICHTHBIM  THTAaHOM), OKHCJICHHE
aNBJACTHIOB JI0 KapOOHOBBIX KHCJIOT, OKHCJIEHHE KeTOHOB. CBOKCTBa
HECHOJIM3UPYIOIIUXCA ~ aJIbJETUIOB: JUCIPOINOPLHHMOHUPOBAHUE IPU
B3aUMOJEUCTBUM co  menoyamu  (peakuusa  Kannunuapo) wu
AJIKOTOJIATaMU aTtOMUHUS (peakiusi TUIIIEHKO), TOJIMMEPU3aIus.

24

A3oTconepkale Mpou3BOJIHbIE KapOOHUIBHBIX coeAMHEHUH. Oo1ue
IIPENCTABICHNUS] O CXOJACTBE AJIEKTPOHHOTIO CTPOCHUS M XUMHUYECKHUX
CBOMCTB KapOOHWUJILHOW M a30METMHOBOW rpynn. BoccranoBieHue
OKCUMOB, THJpPa30HOB, HMHHOB. BoccTaHOBIIEHHE MPOAYKTOB
B3aMMOJICHCTBUS ¢ aMMHMAKOM M aMHHaMU B MOMEHT UX OOpa3oBaHUs
(BOCCTaHOBUTEIFHOE AMHHHPOBAaHUE KApOOHWIBHBIX COCIMHECHUN):
KaTAIUTUYECKOE, MPOU3BOJHBIMA MYPAaBbUHOW KHCIOTHI (peakuus
Jlevikapta u ee MoAW- (QUKANMUM), KOMIUIEKCHBIMUA THAPUIAMU
METaJIOB.

25

OKkCUMBL: TEOMETpHU-UeCKass HM30MEpHs M  B3aWMMONPEBPAIICHUS
M30MEPOB NPHU KHUCIOTHOM U IIEJOYHOM KaTallu3e, NpEeBpalICHUs,
KaTaJIM3UpyeMble KUCIOTaMu (Te- perpynmnupoBka W (parMeHTaius
bexkmana, TmeperpynmnupoBKa OKCMMa IMKIOI€KCAHOHA M €€
IIPOMBIILJIEHHOE 3HAYEHHE). Karanuzupyemoe OCHOBAHUSAMH
pa3ioKeHWe THAPA30HOB KaK OCHOBa croco0a MpeBpalieHust
KapOOHWJIbHBIX COEIMHEHUH B YTIJIE€BOJOPOIbI.

26

a,B-Hemnpenenbupie anpaeruapl U KeToHbl. OOIIMEe METOAbl CUHTE3A:
OKHUCJIEHHE aJKEHOB MO aJJIWIBHOMY TMOJOXKEHUI0 W aJJTUIOBBIX
CIIUPTOB, KPOTOHOBAs KOHACHCAIMS KapOOHWIBHBIX COCAMHEHUH,
CUHTE3 aKpoJIeMHa ACTHApaTalie! TIIUIepUHa. DJIEKTPOHHOE CTPOCHUE:
T,m-conpsbkenne, xapakrep m-MO u pacrnpezelieHUe T-3JIE€KTPOHHOU
TJIOTHOCTH.

27

o,B-Henpenenbabie anpaeruapl U KeToHbl. OOIIas xapaKTepUCTHKA
PEaKIMOHHOK  CIIOCOOHOCTHM B CpPaBHEHHHM C  HACHIIICHHBIMH
KapOOHUJIbHBIMH COCJIMHECHUSIMH, (haKkTOopHI, OIPEICIISAIONINE
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COOTHOUIEHHE  HPOAYKTOB  IPHUCOEAUHEHHUS  HYKIEO(pUIOB K
KapOOHUJIBHOH TPYIINE U YTIIEPO-yIISPOTHON IBOWHON CBSI3U.

28

a,p-Henpenenbubie  ampaerugsl W KeToHbl.  Karamutuueckoe
TUAPUPOBAHUE, BOCCTAHOBJIEHHWE HWCTOYHUKAMHU THUIPUA-UOHA W
CHOCOOBI CEJIEKTUBHOIO IMPOBEJIEHUS 3TUX PEAKIUH, BOCCTAHOBJICHHE
MeTauiaM. CeNeKTUBHOE OKHUCIEHHE [0 aJIbJECTUAHON TpyIIIIe.
Peakunn mnpucoenuHeHuss BOABI M CHUPTOB, TaJOT€HOBOJIOPOJIOB,
Ooucynbdura HaTpus, aMMHaKka M aMHHOB, IIMAHUCTOTO BOAOPOJA,
MeTajioprannueckux coenuHeHud. Kowpencauus ¢ CH-akTuBHBIMU
COCJIMHEHUSIMH, €€ CHHTETHYECKOE IPUMEHEHUE.

29

Kap6OHI/IJIBHI>I€ COCINHCHUA apOMAaTHYCCKOI'O pAad. MGTOI[I)I CHHTC3a.
OKHCJICHUCM AJIKWJIAPCHOB, AIUJINPOBAHHUCM ApOMATHYCCKHUX
YIJIEBOAOPOIA0B, OKHUCJIICHHCM XJIOPMCTUIIBHBIX IMPOU3BOAHBIX,
TuAPOJIN30M JUXJIOPMCTUIIBHBIX ITPOU3BOAHBIX.

30

B3auMHoe BiusHHE KapOOHWUIBHOW TPYIIBI U apOMATHUYECKOIro Sipa,
€ro TpPOSABICHHE B DJJICKTPOHHOM CTPOCHMHM H  PEAKIIMOHHOH
CIIOCOOHOCTH KapOOHUJIBHOU TPYIIIbI; 0COOCHHOCTH B3aWUMOJICHCTBHUS C
HyKJIeOpUIaMH, peaknuy ¢ aMMHAaKOM UW aMuHaMd (OCHOBAaHHS
[lndda), peaxkumss Kaunuuimapo u OEH30MHOBas KOHJEHCAIUS;
AMEKTPOPUIbHOE 3aMEIIeHHe B apOMATHYECKUX  KapOOHWIBHBIX
COCJIMHEHUSX, CBOOOJHOPAAUKAIBLHOE XJIOPUPOBAHUE APOMATUUYECKUX
aJIbJICTUIOB.

31

KerteHsr: MCTOAbI CMHTC3a, ITPUCOCINHCHUC HYKJIGO(l)I/IHBHI)IX pCarcHToB
KaK BApHAaHT PCAKIWHU AlTUWJIIMPOBAHUA, TUMCPHU3aIIN.

32

AnudaTuyeckre MOHOKapOOHOBBIE KHUCHOTHL. Kiaccubuxanus u
HOMEHKJIaTypa. Meroabl MOJy4YeHUs: OKHUCJIEHHE YTIIeBOAOPOJIOB,
CIIUPTOB u KapOOHMIBHBIX COEIUHEHUH, TUAPOIIN3
TPUTAJIOTEHMETWIBHBIX MPOU3BOAHBIX, CHHTE3bl C HCIOJIb30BAaHUEM
Mg- u Li-opranuueckux COEIUHEHUHN, MAaJOHOBOTO M all€TOYKCYCHOTO
7(UpOB, TUAPOJU3 TPOU3BOJHBIX: HUTPUIOB, aMHUIOB U CIOXKHBIX
7(UpOB; MPUPOIHBIE UCTOUHUKN KaPOOHOBBIX KHUCIIOT, TPOMBIIILJICHHbBIC
METO/Ibl CHHTE3a, OCHOBAaHHBIE HAa HCIIOJb30BAHWU OKHCH YTIEpOJa.
DJIEKTPOHHOE CTPOCHUE B CPABHEHHH CO CIIUPTAMHU U KapOOHUIBLHBIMU
COCJIMHEHUSIMH M 00111asi XapaKTePUCTUKA PEAKIIMOHHOW CITIOCOOHOCTH.

33

duznyeckre CBOMCTBAa KapOOHOBBIX KHUCIOT. KHUCIOTHOCTB, €€ CBS3b €O
CTPOEHUEM aHMOHOB KapOOHOBBIX KHUCIOT U 3aBUCHMOCTh OT XapakTepa
U ToJI0kKeHusl 3amectutener. ObpazoBaHue MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT: COJIEH, TAJIOTeHAHTUJIPUAOB M aHTUJPHUIOB, CIOXKHBIX 3(PUPOB,
HUTPWIOB M  aMUJOB, THAPA3HUIOB, TUIAPOKCAMOBBIX  KHCIOT.
[IpencraBiaeHuss o0 MeXaHHW3ME B3aMMOIPEBPALICHUN KapOOHOBBIX
KHCJIOT U UX MPOU3BOAHBIX, POJIb KUCIOTHOTO U OCHOBHOI'O KaTaJH3a.
BoccTaHoBieHNE U raJIOTeHUPOBAHUE KAPOOHOBBIX KUCIIOT.

34

[TpousBoaHbIe KApOOHOBBIX KUCTAOT. COJIU: MPEACTABICHHS O CBOUCTBAX
M UX 33aBUCHUMOCTh OT MPHUPOABl METajuia; MpeBpalieHus,
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COIPOBOKIAIOIIMECS  yJAJIEHUEM JBYOKHCH yriiepoga (MUpoius,
aHOJTHOE OKHMCIJICHHE, ICUCTBHE TAJIOTEHOB Ha cepeOpsiHbIE COJIN).

35

XTOpaHTUAPUIIBL: PEAKITUU C HYKJIeO(DUIaMyd U UX MCIIOJIb30BAHUE IS
3aMEHbl aToMa BOJOPOJA AaIlMJIBHOW TpyNmoH (amminpoBaHUE),
BOCCTAHOBJICHHE JI0 AIBJCTHIOB, PEAKIMU C MarHHHOPTaHUYCCKUMHU
COCTTMHCHISIMH.

36

AHrUApUIbl  KapOOHOBBIX KHCIIOT: pEaKIMu C HyKiIeohuiaMu
(atmuiupoBaHue), YKCyCHbIN aHTuapu kak CH—koMIoHeHTa B peakiuu
C ApOMATUYECKUMHU ATTbJETUIAMH.

37

Crnoxnble 3(QUPBL: KaTATUTHYECKOE TUIAPUPOBAHUE, BOCCTAHOBJICHHE
MeTaJJIaMH u KOMIUIEKCHBIMH TUAPUIAMUA METAJLJIOB,
ANEKTPOPUIBHOCTh B CPABHEHUU C XJIOPAHTHAPUIAMU U aHTUAPUIAMU,
peakiuu ¢ Hykieohuaamu (TUAPOINU3 U TepedTepu(puKals, peakuu ¢
aMUHaMU,  CIIO)KHO3(HpHAas  KOHJEHCAlus), OCHOBHBIE  IyTH
VCIIOJIb30BaHUSI.

38

AMUJBL: B3aMMHOE BJIMSHUE KapOOHWJIBHOW M aMHUHOIPYHIBl U €ro
CJIEJICTBHSI B OTHOLLIEHUU KHCIIOTHO-OCHOBHBIX CBOUCTB B CPaBHEHUU C
aMMHAKOM M aMUHaMH M 3JIEKTPO(PHIBHOCTU B CPaBHEHUU C JAPYTUMH
NPOU3BOJAHBIMU KApOOHOBBIX KHUCJIOT, PEAKIUU C HyKIeopuiIaMu
(rugponu3,  alKoOrojiM3, MepeaMHIUPOBAaHUE), OCHOBHBIE  IIyTH
NpeBpalleHus B aMUHBI (pa3uyHble BapUaHThl BOCCTAaHOBJICHMS,
neperpynnupoBka ['opmana u poacTBeHHblE €W MpeBpALLEHUS
TUJIpa3uoB, a3HuJI0B, TUIPO- KCAMOBBIX KHCJIOT), OCHOBHBIE IyTH
VICIIOJIb30BaHUs.

39

HuTpwuibl: kKaTamuTHYECKOE TUAPUPOBAHNE, BOCCTAHOBJICHUE HATPUEM B
CUpTe, THUAPUIIAMHU, XJOPUCTHIM OJIOBOM, B3aUMOJICHCTBUE C
HyKJIeoprIamMu (rumpomnus, aJIKOr0JIn3), peakuuu c
MarHMHOPraHUYECKUMU COCTMHEHHSIMU.

40

Haceiiennsle  aukapOoHOBble  KHCIOTH.  Knaccudukanus  u
HOMEHKJIaTypa.

[TpousBogHbIE YTOJBHOM KHUCIOTBI: MOYEBHHA, CJIOXKHBIE A(UpHI,
XJIOPYTOJIbHBIA 3(QUpP, ypeTaHbl, U30IIMAHATHI, ITYTH MPOMBIILIEHHOTO
MCII0JIb30BAHUSI TPOU3BOAHBIX YTOJIBHOW KHCIIOTHI

41

Hutpocoenunenuss Kinaccudukauus wu HomeHkinatypa. CnocoObl
NOJy4YE€HUS HUTPOCOEIMHEHUH: HUTPOBAHUE YIJIEBOAOPOIOB, OOMEH
aToMa rajoreHa Ha HUTPOIrpyIIly, OKMCIIEHHE aMHUHOB, OKCUMOB, CUHTE3
apOMaTUYECKUX HUTPOCOEANHEHUH U3 AaMUHOB YEPE3 COJIU UAZOHMUSI.

42

DNEeKTPOHHOE CTPOEHUE HUTPOTPYIIIbI, XapaKTep €€ BIUSHUA.
XuUMUYeCcKue CBOMCTBA: KaTaJIUTUYECKOE THJIPUPOBaAHUE,
BOCCTAHOBJICHUE B KHUCJIOH, HEUTPAJIbHOW W IIeIouHOH cpenax; CH-—
KUCJIOTHOCTb, TAayTOMEpUS M CBA3aHHBIE C HHUMH CBOHCTBa
anuQaTUIecKux HUTPOCOEANHEHUN (ramouupoBaHue,
HUTPO3UPOBAHKE, AJTKWIMPOBAHUE, KOHJIEHCALUS C KapOOHWIbHBIMU
COCJIMHEHUSIMM U CHHTE3 HHUTPOAJIKEHOB, MPUCOECIWHEHHE K JBOWHOHN
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CBSI3M, AKTUBHPOBAHHOM 3JCKTPOHOAKIICITOPHBIMU 3aMECTUTCIISIMU),
peaknuu anudopMbl (THAPOIIH3, TEPETPYNITUPOBKA B THIPOKCAMOBBIC
KHCJIOTHI).

43

[IpencraBieHnss O CBOWCTBax HUTpoajdkeHoB. Cneruduueckue
CBOMCTBA  apOMAaTHYECKMX  HUTPOCOCAMHCHUH:  AJICKTPO(HIbHOE
3aMCIICHHUE W BIMSHUE HUTPOTPYIIIHI KaK 3aMECTHTEIISI Ha CKOPOCTh U
OPHMEHTAllMI0 B JOTHUX PEAKIHUAX; YaCTUYHOE BOCCTAHOBJICHHE,
HYKJICO(PWIHbHOE 3aMEIIeHUE TaloTeHa B HUTPOTAIOTCHOCH30JIaX U
HUTPOTPYIIIIBI B TOJMHHUTpPOApeHax; okucienne, CH-kuciotHocts u
CBs3aHHBIC C HEH PCaKIMM HUTPOIPOU3BOJIHBIX TOJIyoJa. ITpoayKThI
HEIOJIHOTO BOCCTAHOBJICHHS HUTPOCOCIWHCHUW: HUTPO30COCTUHCHUS,
UX TayTOMEpHs, peaKIuu JTUMEpH- 3allid W  KOHJCHCAIUW;
GeHUNTHIPOKCUIIAMUH, a30-, a30KCH- W  THAPA300CH30JI, UX
MIePETPYNITHUPOBKH.

44

OOmme mpexacraBieHHss W Kiaccuukauusa.  ApoOMaTHYECKHE
TeTEPOIUKINYECKHIE COeAuHEHUS. [[ATHUIeHHBIC TETEPOITUKIIBI C OJTHUM
rerepoatoMoM (¢ypaH, THOGEH, TUPPOI): OOIIHEe METOIbl CHHTE3a U
B3aMMOIPEBPAIEHUs, 3aBUCUMOCTh CTEIIEHH apOMAaTHYHOCTH OT
MIPUPOIBI TETEPOATOMA M €€ BIMSIHUE HAa 0COOCHHOCTH B3aMMOICHCTBUS
C KUCJIOTAMH | DJICKTPO(MIAMHI; PEaKITNH THIAPUPOBAHUS U OKUCIICHUS.

45

Oypdypon u TnodeH-2-anbIeru1, TUpocin3eBas KucioTa. KucnorHeie
CBOMCT- Ba NUpPpOJIa MU HUX HCIHOJIb30BAaHUE B CHUHTE3€; MUPPOI-2-
aNbJIETU], M €ro MpeBpalleHue B MOP(PHUH; MUPPOIBHBIM LUK Kak
CTPYKTYPHBIH (PparMeHT NPUPOIAHBIX COETMHEHUH.

46

I/IHIIOJI U Cro IIPOU3BOAHBIC: MCTOABI ITOCTPOCHUA MHIOJIBHOTO OCTOBA,
OCHOBAHHBIC Ha HCIIOJIb30BaHHUHN ApOMaTHYCCKHUX AMHHOB n
ApUIrnapas’soHoB; XUMHUUYCCKUC CBOHCTBA HWHAOO0JIa, CHHTC3 Ba)KHEHIITHNX
IMPOU3BOAHBIX, MMpCACTaBJICHUA (0) IMPUPOJHBIX COCIUMHCHUAX
(aJIKaJ'IOI/II[aX) HWHJOJIBHOTO psaJad, MHAWTO U HHAWUTOWUJIHBIC KPACUTCIIN.

47

[laTHuneHHBIE TETEPOIMKILI C JBYMS TeTepoaTOMaMH, OIWH W3
KOTOPBIX — a30T (AMA30JIbl): UMHIA30J1, TUPA30JI, OKCA30J1, U30KCA30I.
OCHOBHBIE =~ METOJBl  CHHTE3a,  KHCJIOTHOCTD, oOpa3oBaHue
MEXMOJICKYJIIPHBIX BOJIOPOJHBIX CBSI3€U, TaAyTOMEPHUs, MPEICTABICHUS
0 PEaKIMOHHOHN CITOCOOHOCTH.

48

[laTudsieHHbIE TETEPOLMKIBI C TpeMs U 0OoJjiee rerepoaToMamMu
(Tprazoibl, TETPa3oJibl, IEHTA301); METOJbI CUHTE3a, MPE/ICTABICHUS O
CTPOEHUHU U PEAKITMOHHON CTIOCOOHOCTH.

49

[lupugue ©u  ero TOMOJIOTHM: HM30MEpUS M HOMEHKIATypa,
apOMaTHUYHOCTb, JBOMCTBEHHAass OCHOBHOCTh M HYKJICO(PHIBHOCTD;
nposiBiieHrs N-OCHOBHOCTH W N-HYKJI€O(UITLHOCTH, 0Opa3oBanune N-
OKHCH; T-OCHOBHOCTh U T-HYKJIEO(MUIBHOCTh: BIMSHUE reTepoaToMa Ha
9TH CBONCTBA, PpEAKIUU DJIIEKTPOMUIBLHOTO 3aMEIIEHUs B sJpe
nupuauHa W ero N-OKHCH M WX HCIIOJNBb30BaHME IS CHHTE3a
(YHKITMOHATBHBIX MPON3BOAHBIX MUPHUINHA.

21



50 | OTHoOmIeHWE MUPHAWHA U €r0 TOMOJIOTOB K OKHCIIHMTEJSM; BIIUSHUE
rerepoaromMa Ha dJIEKTPO(UIBHBIE CBOMCTBA MUPHUIMHOBOTO SApa,
HyKJIeopuIbHOE 3aMelieHne Boxopoaa (peakuuss YnunbabuHa) u
HYKJICO(UITHHO-TIOIBUKHBIX TPYIII, UCTIOJIH30BAHUE ITUX PEAKIIUK IS
CHHTE3a (PYHKIIMOHAIBHBIX TMPOU3BOJIHBIX MUPHUIWHA; THUIPUPOBAHHE
nupuanHoBoro  snapa; CH-KHCIIOTHOCT METUIIBHOM TPYMNIbl B
3aBHCHMOCTH OT €€ IMOJIOKCHHS B MMUPUAUHOBOM SPE W TPOSBICHUS B
XUMHYECKHX CBOMCTBAX MUKOJIMHOB.

51 | Biusaue monoxeHus] QyHKIIMOHAIBHON TPYMIBI B AApe MUpHUIUHA Ha
CBOWCTBA THJAPOKCH- W  aMHUHOIUPHIWHOB, TayTOMEpHs OSTHUX
npou3BOAHBIX. CHHTE3 alKWwi- U apuiI3aMElICHHBIX MPOU3BOJHBIX
MUPUIMHA C UCIOJIb30BaHNEM N-OKHCHITUPUANHA.

52 | XMHOJIMH W W30XWHOJIMH. METOJIbI MOCTPOCHHS TETEPOIUKIMIECKOTO
Apa, OCHOBAaHHbIE Ha peakUusAX aHWIMHA C TJIMLEPUHOM WU
KapOOHWJIbHBIMU ~ COCAMHEHUSMH, [HUKIU3AIUs  E€HAMHUHOKETOHOB,
cuHre3 bunuepa—Hanupansckoro. CXoACTBO U pa3iuyusi XUMUYECKUX
CBOWCTB MMUPHUJIMHA, XHHOJIMHA M UX MPOU3BOIHBIX.

53 | A3uHBL THpUAA3WH, MUPUMHIAH W THUPA3HH: CIOCOOBI MOCTPOSHUS
rerepormkia. bapOutypoBasi Kuciota u ee mpousBojaHble. CpaBHEHUE
XMMHUYECKHUX CBOMCTB a3MHOB M MHUpUANHA. BakHeHlne npou3BOAHbIE
OUPUMHUIMHA M HX pOJIb B KAyeCTBE CTPYKTYPHBIX (HparMeHTOB
HYKJICMHOBBIX KUCJIOT: ypalul, IUTO3UH, THMUH.

54 | IlypuH Kak KOHJCHCHpPOBaHHas CHCTEMa MMHJA30JIa U MHPUMHUINHA.
MeToapl OCTPOEHUS MyPUHOBOTO s]ipa, Ba)KHEUIINE MPOU3BOJHBIE —
MoOu€Bas KUCJIOTa U €€ NPUMEHEHUE B CUHTE3€, TyPUHOBBIE AJIKAJIOUIbI
psana kcaHtuHa (KodeuH, TeoPHITUH, TEOOPOMHUH), aJICHUH, TYaHUH.
[TpencraBieHus 0 HYKJIE€OTHIAaX U HYKJIIEMHOBBIX KUCIIOTaX.

10. ®oHa OIEHOYHBIX CPeACTB /ISl NMPOBEAEeHUS] NPOMENKYTOYHOI
arrecTanuu 00y4aouuxcs no JAUCIHUIJINHE
10.1. ITacopT (poH/IAa OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumeHoBanue
n/n (TeMbl) TUCHMILTHHBI KOMIIeTEeHIIUU (M1 OLICHOYHOI'0 CPeACTBA
ee 4acTH)
1 KapOouunbHbie COETMHEHUS.
Howmenxkmarypa. CiocoObl OJTyYEeHHUS.
Anbaerunbl W KeToHbl. CHHTE3 U 1IK-3
MIBACTH ero C res KonTponbnas padorta Ne 1
XUMHYECKUE CBOWCTBA. I1IK-4
KapOonunbHbie COEIMHEHHS.
CBOJCTBa €HOJIOB M €HOJIATOB.
2 | KapbonoBeie kcuioTel. CHHTE3 W
XUMHYECKUC CBOWCTBA. IK-3
[anoreHaHTUIPUIBL. AHTUAPUIBL K4 KonTponbnas padota Ne 2
CuHTe3 W XWUMHUYECKHC CBOWCTBA.
Cnoxsple  3¢upbl.  CuHTE3 ¥
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XHUMUYECKHE CBOMCTBA. AMUnLL.
CuHTE3 1 XUMHYECKHE CBOKMCTBA.

3 | Amunbl. CuHTE3 W XUMHYECKHUE
cBoiicTBa. Jlmazocoeaunenus. CUHTE3 [IK-3
u XUMHUYECKHE CBOIACTBA. K4 KounTponbnas padora Ne 3
Hurpocoenuuenuss  Cunres u

XHMHYECKHE CBOMCTRA.

4 deHonpl. CuHTE3 W XUMHYECKHE

cBoiicTBa. BBejeHne B XUMHIO IK-3

reTEPOLIUKINYECKHX COEIMHEHHIA. K-4 KonTponbras padorta Ne 4
[IaTHYIeHHbIE W IIECTHYICHHBIE

IMKJTBL.

10.2. TunoBbie KOHTPOJIbHBbIE 32JaHHUSI UJIM UHbIE MATEPHAJIbI, HEO0X0TUMBbIE
JJISI OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepu3yoIuX 3Tanbl GopMHUpPOBaHHUS KOMIIETEHIUI B Ipolecce
0CBOEHMSI 00pa30BaTeJIbHOM NMPOrPaMMbI

10.2.1. KoMIuIeKT 3aaHuii 1151 KOHTPOJIbHOI padoThI
KonrpouabHas padora 1
3ananmue 1
JlaliTe Ha3BaHUS HM>KENIPUBEICHHBIM COCIMHEHUSM B COOTBETCTBUM C MPABUIIAMU
HoMeHknaTypsl MIOITAK. YkaxuTe XupanbHble HEHTPHI.

3aganue 2
[Ipenmoxure mo aBa crnocoda MoTydeHusi HUKEIPUBEICHHBIX COSTMHEHUH.

0

ho z

0

3amanue 3
[Ipennoxxure CHHTETUYECKYIO CXEMY TMOJTYyUCHHS HUKETPUBEACHHBIX COCTMHEHUN
OMUPAsICh HA 3aJJaHHOE UCXOJIHOE COEUHEHHUE.

@:& @ioi

3aganue 4

N300pa3nte sHEPreTUIECKYIO JUarpaMMy MPOTEKaHUS PEaKIui B COOTBETCTBUU C
MEXaHU3MOM HYKJICO(UILHOTO TMPUCOCIUHEHHUs] K KapOOHWUIBHOM TpymIe.
YKaxuTe Ha HEW BCE KIOYEBBbIE HWHTEpMeAuarbl. B kadecTBe mnpumepa
PACCMOTPUTE MEXAHU3M B3aMMOJICMCTBUS alleTalbIeTu1a U METHIIaMHUHA.
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3aganue 5
JlomoysiHuTE CXeMy MpEBPALCHUM.

1. PPha/PhH reflux 1. 9-BBN, THF 1. CS»/NaOH then Mel
? ? - 7

2. NaOH, H»0,/H,O/THF 2. ~200 °C

Br 2. Cyclopentanone, NaH, THF

1. 9-BBN, THF

2.1, MeONa, MeOH |
3.7

Kontpoabnast pabora 2
3aganue 1
JlaliTe Ha3BaHUSI HU>KENIPUBEICHHBIM COCIMHEHUSM B COOTBETCTBUU C NPAaBUIIAMU
HoMeHknaTypsl MIOITAK. YkaxuTe XupanbHble HEHTPHI.

OJOH O)OL OjLO K\/\)Cic, E?\j,\,/@

3aganue 2
[Ipennoxure crnocod MmoayuYeHUs] HUKEITPUBEICHHBIX COSIUHEHUM.

0 (@]
0 O O F F 4/_/ F o
on ALK N O
F
F 0 L
3amanue 3

Hpezmom/ITe CUHTCTHYCCKYIO CXCMY IMOJYUYCHUA HUKCITPHUBCACHHBIX CO€I[I/IH€HPII>'I
OImrpasCh HAa 3aJAHHOC HCXOAHOC COCANHCHHC.

O = e O = a0

3ananue 4

N300pa3uTe 3HEPreTUYECKyl0 auarpaMmy NpOTEKaHWs peakuuu 3Tepuduxanuu
YKCYCHOM KHCJIOTBI METUJIOBBIM CIUPTOM B COOTBETCTBUM C MEXaHU3MOM
peakuuu. PaccmoTpuTe MeXaHM3M B3aUMOJEWUCTBHUS MOJYYEHHOI'O CJIOKHOTO
adupa c paznmuunabiMu O- u N-HyKIeodunamu.

3aganue 5

JlononHuTe cXeMy NpEBPAICHUN.
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1. Mg, Et,0 reflux SOCI,

2.C0,-78 °C reflux

3. Hz0+ EtsN 1. LiAIH 4/Et,0 reflux
> D » E
O DCM, r.t. 2. ACQO. Py
1. KOH, EtOH/H,0

> C
2. BnCl, DMF
3. NH 4/EtOH reflux

0

KounrpouabHas padora 3
3ananme 1
JlaiiTe Ha3BaHUS HUXKETIPUBEACHHBIM COCTUHEHUSAM B COOTBETCTBUU C IIPABHIIAMU

HoMeHKknaTypbel MIOITAK. YkaxuTe XupanbHble HEHTPHI.
OH NH,

H,N.,
. N N
NH Y \/Y
HO OH 2 v |
NH,,
3aganue 2

HpCIIJ'IO)KI/ITC cI1oco0 IMOJIYUCHUA HUIKCITPUBCACHHBIX COGﬂHHCHHﬁ.

N N ~_NO,
ey S

3aganue 3
[Ipennoxxure CHHTETUYECKYI0 CXEMY TMOJTYyUYCHHS HIKETIPUBEACHHBIX COCTMHCHUI
OMHPAsCh HA 33TAHHOE UCXOTHOE COCTMHCHUE.

Br
Br CO-H
—_— HoN —_— @]
Br Br 0 N=/
3aganue 4
[Iepeuncnure OCHOBHBIE bakTopsl, OIPEAEIIAIOIINE CTaOMIIBHOCTD

apomMaTHdecKux cojied nuaszonus. lIpuBeaure nmpumepsl. Takke Ha HECKOJIBKHUX
IpUMEpPax IOKAKUTE OCHOBHBIE M MHMHOPHBIE IPOIYKTBHI PA3JIOKEHUS COJICU
JIAA30HUSL.

3aganme 5
JlonoJIHUTE CXeMy MpEeBpaIICHUI.
O
2. Me,NH 2. NaNO,/HBF, reflux
3.~120 °C
KounrpoabHast padora 4
3ananmue 1
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JlaliTe Ha3BaHUsI HIXKENPUBEICHHBIM COCIMHEHUSIM B COOTBETCTBUU C MpPaBUIaMU
HoMeHkIaTypbl MIOITAK. YkaxuTte XupajibHbI€ HEHTPHI.

ON_OH N Y HO N
/[N\> e D N
N
| (; \ H o OH H
3aganue 2

Pacnionoxure HWKCITPUBCACHHBIC ITUPHUAWHBI B IIOPAAKEC YBCIIMUCHUA OCHOBHOCTH.

CBOi1 OTBET apryMEHTUPYWTE.

A
e A |

| L N” > NH,
N

/
o
/

\
\

3aganue 3
CpaBHUTE PEAKIIMOHHYIO CIOCOOHOCTh TpPEX HHUKEIPUBEICHHBIX COCAWHECHUM B
peaknusIX HYKICOPMIHHOTO 3aMEICHUs TajlloTeHa Ha JATOKCUTPYNIY IpHU

BSaHMOHeﬁCTBHH C DTHUJIAaTOM HanI/ISI.
Br
N/ N/ Br

3ananmue 4
PacmugpyiiTe CHHTETUYECKYIO CXEMY.
B NaNO,/H,S0, D PCls/POCI, F MeONa/MeOH
E% NaNH, HNO3/H,S0,4 reflux reflux
7:2.5
~ xylene NaNO,/H,SO PCls/POCI MeONa/MeOH
N reflux C bl E e, G
reflux reflux
3aganue 5
Pacmmdpyiite cxemy mojaHoro cuHre3a BuramuHa Be.
CH,OEt HO
CN
(@] . L EtOH/base A HNO; PCI5/POCl3 H,, Pd/Pt D NaNO, E HBr/H,0 HO | N OH
6} H,N (o) reflux Ac,0 150 °C CH3COOH HCI/H,O t N/

Kpurepun onenkn:
[Tpoueaypa onieHKH KOHTPOJIBHBIX paboT U3JI0KeHa B 1. 5, paznen Kpurepuu u HOpMbl
TEKYIEro KOHTPOJIS.

11. OOpa3oBaTesibHbIe TEXHOJOTMM W MeETOAWYECKHE YKA3aHHMS 10
OCBOCHHUIO IMCUMILINHBI (Y4e0HOTr0 Kypca)

B npouecce uzyuenust nucummminabl «OpraHudeckas XUMHUs 2» UCIONb3YETCSl TEXHOIOTUS
TPAAUITMOHHOTO OOyUEHHUs (JIEKINH, MPAKTHIECKUE 3aHITHS, CAMOCTOATENbHAs padoTa). Jlekmuu
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U caMocTosiTellbHasg paboTa HaAmpaBleHbl HAa TEOPETUYECKYIO TOJArOTOBKY, TNPAKTUYECKUE
3aHSATUS OPUEHTUPOBAHBI HA MPAKTUYECKYIO TOJATOTOBKY CTYJEHTOB.

MeToanyeckue peKOMeHAAHUHN CTYACHTY
10 U3YYEHUIO M CUMILINHBI
MeToanyeckue peKOMEHAALMH 110 U3YYCHUIO TeMbI
«KapOonunpsHbie coenuuenusi. Homenknatypa. CriocoObl OTydeHUs. »

[Tpu ocBoeHUM TeMBbI HEOOXOIUMO:
U3Y4YUTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOIIEMY pa3lely AUCHUIUIMHBI, HCIONb3YS
JEKUMOHHBIA MaTepuan W JHUTepaTypy IO JaHHOW TeMaTHKe (BKJIIOYas OpPUTHHAIBHYIO
JUTEPATypy, YKa3aHHYIO Ha JIEKLIHUN).

MeToanyeckue peKOMEHAANMH 110 U3YYECHUI0 TeMbl

«Anbaeruasl U KeToHbl. CHHTE3 U XUMUYECKUE CBOMCTBA. »

[Tpu ocBOeHUM TeMBI HEOOXOIUMO:
M3Y4YUTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOIIEMY pas3lely AUCHUIUIMHBI, HCIONb3YS
JEKIIMOHHBIA MaTepuajl | JIMTepaTypy MO JIaHHOW TeMaTuke (BKIOYas OPUTHHAIBHYIO
JIUTEpaTypy, YKa3aHHYIO Ha JIEKIIUN).

MeToauyeckue peKOMeHIAMU 110 U3YYEHUIO TeMbI

«KapOonunbsHbie coenrHenus. CBONCTBA €HOJIOB U €HOJSITOBY

ITpu ocBoeHMU T€MBbI HEOOXOIUMO:
M3YYUTh Y4YE€OHBI MaTepHall IO COOTBETCTBYIOUIEMY pa3/eNy AUCHUIUIMHBI, HCIIOIb3Ys
JICKIMOHHBIA MaTepuan W JHUTepaTypy IO JaHHOW TeMaTuke (BKIKOYas OPUTHHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKLIHUN).

MeToanyeckue peKOMEeHAAMH 110 U3YYCHUI0 TeMbI

«Kap6oHoBbIe KCUIIOTBI. CHHTE3 B XMMHYECKHE CBOICTBA.)

[Tpu ocBOeHHU TeMBI HEOOXOIUMO:
M3YYUTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOIIEMY paslieny AUCHHUILUIUHBL, HUCHOIbB3Ys
JEKIIMOHHBIA MaTepual H JIMTepaTypy MO JaHHOW TeMaTuke (BKIOYas OPUTHHAIBHYIO
JTUTEpaTypy, YKa3aHHYIO Ha JIEKIIUN).

MeToauyeckue peKOMeHAAlHU 10 U3YYEHUIO TeMbI

«"anorenaruapubl. AHTUIpUABL. CHHTE3 1 XHMHYECKHE CBOWCTBA.)

[Tpu ocBOeHMU T€MBI HEOOXOIUMO:
W3YYUTh Y4YEOHBI MaTepHall IO COOTBETCTBYIOIIEMY pa3/eNy AUCIUIUIMHBI, HCIOIb3Ys
JEKIMOHHBIA MaTepuan W JUTepaTypy IO JaHHOW TeMmaTHKe (BKJIIOYas OpPUTHHAIBHYIO
JTUTEPATYPY, YKa3aHHYIO Ha JICKIUH).

MeToanyeckue peKOMeHAALMH 110 U3YYCHUI0 TeMbI

«Cnoxubie 2¢upsl. CHHTE3 U XUMHUYECKHUE CBOMCTBA.»
[Tpu ocBOeHNM TeMBI HEOOXOIUMO:
U3YYUTh YYeOHBIH MaTepuan IO COOTBETCTBYIOIIEMY pas3lely AUCHUIIINHBI, HCIONb3YS
JEKIIMOHHBIA MaTepual | JIMTEepaTypy IO JIaHHOW TeMaTuke (BKIIOYas OPHUTHHAIBHYIO
JAUTEpaTypy, YKa3aHHYIO Ha JIEKIIUH).

MeToauyeckue peKOMeHAAMHU 10 U3YUYEHUIO TeMbI

«Amuapl. CUHTE3 1 XUMUYECKHE CBOMCTBA.»

[Ipu ocBOCHHMH TEMBI HEOOXOIMMO:
W3y4UTh YYE€OHBI MaTepHall IO COOTBETCTBYIOIIEMY pa3ieNy JUCIHUIUIMHBI, HCIIOIb3Ys
JCKIMOHHBIA MaTepual W JHUTepaTypy IO JaHHOW TeMaTHKe (BKJIIOYAs OpPUTHHAIBHYIO
JTUTEPATYPY, YKa3aHHYIO Ha JICKIUH).

MeToanyeckue peKOMeHAALMH 110 U3YYECHUIO TeMbI

«AMUHBI. CHHTE3 1 XUMUYECKUE CBOMCTBA.»

[Tpu ocBOeHHH T€MBI HEOOXOIUMO:
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U3YYUTh Y4YeOHBI MaTepuall MO COOTBETCTBYIOLIEMY pa3ieny IUCLUUIUIMHBIL, HCIIOJIb3YS
JeKIIMOHHBIA MaTepuan W JUTepaTypy IO JaHHOHW TeMaTHKe (BKJIOYas OPHUTHHAIBHYIO
JUTEPATypy, YKa3aHHYIO Ha JIEKIHH).

MeTtoanyeckue peKOMeHAAIUH 110 H3YYEeHUI0 TeMbl

«JlnazocoequaeHns. CHHTE3 1 XUMHYECKHE CBOMCTBA.»
[Tpu ocBOCHHH TEMBI HEOOXOIUMO:
U3Y4UTh Y4YeOHBI MaTepuall IO COOTBETCTBYIOLIEMY pas3ieny AMCUUIUIMHBL, HCIOIb3Ys
JEKIMOHHBIA MaTepual M JUTeparypy IO JaHHOM TeMmaTuke (BKJIIOYas OPUTMHAIBHYIO
JUTEPATypy, YKa3aHHYIO Ha JIEKLIUN).

MetoauyecKkue peKOMEHAALUH 110 H3YYCHUIO TeMbI

«HI/ITpOCOCI[I/IHeHI/ISI. CUHTE3 U XHMUYECKHUE CBOMCTBA.»»
ITpu ocBoeHMU TeMbI HEOOXOAUMO:
U3y4UTh Y4YeOHBII MaTepuaJl IO COOTBETCTBYIOLIEMY pa3feny IUCLUIUIMHBL, HUCIONb3YsS
JEKUMOHHBIA MaTepual U JHUTEepaTypy IO JaHHOW TeMaTHKe (BKJIOYas OpPUTHHAJIBHYIO
JUTEPATypy, YKa3aHHYIO Ha JIEKIHH).

MeTtoanyeckue peKOMeHAAlUH 110 H3YYEeHUI0 TeMbl

«DeHnounbl. CuHTE3 1 XUMHUYECKHE CBOICTBA. )

ITpu ocBoeHMH TeMBbI HEOOXOIUMO:
U3YYUTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOLIEMY pa3Jelly AWCLUUIUIMHBI, HCIONb3Ys
JEeKIMOHHBIA MaTepual M JUTeparypy IO JaHHOM TeMmaTuke (BKJIIOYas OPUTHMHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKLIUN).

MeTtoanyeckue peKOMEHAAIUH 110 H3YYCHUIO TeMbI

«BBezneHne B XUMHIO T€TEPOLUKINYECKUX COeTUHEHUM. [IATHUIEHHbBIE IUKIIBL.»

ITpu ocBoeHHHU TeMbI HEOOXOAUMO:
U3y4UTh Y4YeOHbI MaTepuall IO COOTBETCTBYIOLIEMY pa3feny JAUCLUIUIMHBL, HCIOJb3Ys
JEKUMOHHBIA MaTepuall W JHUTepaTypy IO JaHHOW TeMaTHKe (BKJIIOYas OpPUTHHAJIBHYIO
JUTEpATypy, YKa3aHHYIO Ha JEKIHH).

MeTtoanyeckue peKOMeHAAlUH 110 H3YYEeHUI0 TeMbl

«BBezneHne B XUMHIO T€TEPOLUKINYECKUX coequHeHu. [llecTndieHHbIe TUKIIBL.»

[Tpu ocBOeHMM T€MBbI HEOOXOIUMO:
U3YYUTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOIIEMY pa3ely JAWCLUUIUIMHBI, HCIONb3Ys
JEKIMOHHBIA MaTepuan W JUTepaTypy IO JaHHOM TeMmaTuke (BKJIIOYas OPUTHHAIBHYIO
JTUTEPATYPY, YKa3aHHYIO Ha JICKIUN).
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12. Y4yeOHO-MeTOAMYECKOE W

AUCHHUILIMHBI (Y4e0HOT0 Kypca)

12.1. O0s3aTesbHAsI JINTEPATYypPa

HH(popMaLMOHHOE

o0ecmeyeHmne

bubnuorpadudeckoe onucanue

Tun (yueOHuUK, yueOHOE
nmocobue, yaeOHo-
METOAMYECKOE TIoco0ue,

IIPaKTUKYM, Jp.)

KonnuectBo B
ounomoreke

Kum A. M. Opranuyeckas XuMus
[DnmexkTpoHHEIH pecypc] : yuebd. mocobue
1t By30B / A. M. Kum. - 5-e uzn., ucnp.
u non. - HoBocubupck : Cubup. yHHB.
n3a-Bo, 2017. - 842 c. : . - ISBN 978-
5-379-02004-0.

VYyebHoe rmocodue

9BC
«IPRbooks»

Veremok 1O, A. Jleknuu o
OpPraHUYECKON XUMUU [ DIEKTPOHHBIN
pecypc] . U. 1. BBoansiit koH1entp / O.
A. YcreiHIOK. - MockBa : Texnocdepa,
2015. - 504 c. - (Mup xumun). - ISBN
978-5-94836-430-8.

YyebHoe rmocodue

DBC
"IPRbooks"

Teopernueckne OCHOBBI OpPraHUYECKOM
XUMHUH . 3aJa9HAK 10 JAWCIHILTAHAM
"Teoper. OCHOBBI OpraH. XuUMHH",
"MexaHnu3Msbl opras. peakuui", "Peakir.
CIIOCOOHOCTh OpraH. coeauHeHui" / A.
C. bynes [u ap.]. - TI'Y. - Tonpsrru :
TI'Y, 2014. - 79 c. : w1 - bubauorp.: c.
78. - Croucok cokp. U 0003H.: ¢. 77. -
ISBN 978-5-8259-0800-7 : 89-18.

VYyebHoe mmocodue

53

I'opnenko B. A. Oprannueckas Xumus
[OnexTpoHHBIE  pecypc] : TUTSt
0akanaBpoB-OMOJIOTOB yueOHOe
nocobue. Y. 2 / B. A. Topnenko. -
Mocksa : MIIT'Y, 2016. - 332 c. : wi. -
ISBN 978-5-4263-0212-9.

VY4yebHoe mocodue

9BC
«IPRbooksy

I'opnenko B. A. Oprannueckas XuUMus
[OnexTpoHHBIE  pecypc] : TUTSt
0akanaBpoB-OMOJIOTOB yueOHOe
nocobue. Y. 1 / B. A. T'opnenko. -
Mocksa : MIIT'Y, 2016. - 400 c. : un. -
ISBN 978-5-4263-0211-2.

YuyebHoe mmocodue

9BC
«IPRbooksy

12.2. JlonoJiHUTEJbHAS JUTEPATypa M yueOHble MaTepuaabl (ayamo-,
BH/1€0TIOCO0MS U JIP.)

e (doun Hayunoit budmmorexu TI'Y:
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bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOIUYECKOE II0CO0HE,
NPaKTUKYM, ayJHo0-,
BHJICOTIOCOOUS U JIp.)

KonnuectBo B
ouomoreke

[MMa6apos 1O0. C. Oprannueckas
XUMHUsL  [DIIEKTPOHHBIN  pecypc]
yueonuk / FO. C. IlabGapos. - U3n. 5-
e, crep. - Cankr-IlerepOypr : Jlanb,
2011. - 848 c. : uin. - (YueOHUKH ISt
By30B. CrienuanpHas JHUTEparypa). -
ISBN 978-5-8114-1069-9.

YyeOHuk

9BC
«JIaHp»

Camyunos f. 1. Peakunonnas
CIOCOOHOCTh OPraHMYECKUX
COEMHEHMH [ DNIEKTPOHHBIN pecypc] :
yuebnoe nocodue / S. [[. Camyusos,
E. H. Yepesona ; Ka3zaH. roc. TEXHOIL.
yH-T. — Kazans, 2010. - 419 c. - ISBN
978-5-7882-0941-8.

YyebHoe rmocobue

9BC «IPRbooks»

lepbuna A. 3. Opranuyeckas
XUMHUA. [DIEKTPOHHBIN pecypc]
OcHoBHOW Kypc : yueOHMK / A. D.
[llepbuna, JI. I'. MaTtyceBuu. - Munck
; MockBa: HoBoe 3nanue : UHOPA-
M, 2013. - 808 c.: wmn. (Bsicmee
obOpasoBanue - bakanaspuar). - ISBN
978—985-475-551-9.

YyeOHuk

9BbC
«ZNANIUM.COM»

Hpmmesckuit  P.  B.  KsanrtoBo-
XUMUYECKUE PACUEThl MEXaHU3MOB
XUMHUYECKHUX PEAKIH [DIEeKTPOHHBIH
pecypc] y4e0HO-METOIUYECKOe
nocobue / P. B. IpmmeBckuii, I'. T.
lapugzsnosa, I'"M. XpankoBckuil. -
Kazanr : KHUTY, 2012. - 88 c. -
ISBN 978-5-7882-1301-9.

Y4eOHO-METOINYECKOE
rmocooue

9BC
«IPRbooksy

COT'JIACOBAHO

Jupextop Hay4yHOI OMOIHOTEKN

«

»

T.

MII

A.M. AcaeBa

(noonucy)

(H.0. Pamunus)
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12.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM

cetu ""UnTepHeT"

e Oriental Journal Of Chemistry [DnekTpoHHBIH pecypc]

. Hayd. >KYpH.

/ Scientific Publishers — Dnexrponnslii xypaan — Uuaus, 2008 — . — Pexum

JoCTyTa K )xypHaiy: http://www.orientjchem.org/Archive.php.

e byTiepoBckue cood1eHus [ IIeKTpOHHbBIN pecypc] : Hayd. xxypH. / OO0
«/IHHOBalIMOHHO-U3/IATENbCKUM I0M «byTiepoBckoe Hacnenue» — Kazansp,
1999 — . — Pexxum focTyma K )KypHay:
https://butlerov.com/stat/reports/view.asp?lang=ru.
12.4. TlepeyeHb NPOrPAMMHOI0 o0ecnevYeHust
Ne Haumenosanmne 11O KoaunuecTBO PexBu3uTHI 10T0OBOpA (1aTa, HOMEP,
n/n JIMLIEH3UI CPOK JeHCTBHA)
1. | Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpok
JIeCTBUS - OECCPOYHO
2. | Office Standart 1398 Horosop Ne 690 ot 19.05.2015r., cpok
nerctBus - OeccpouyHo; JloroBop Ne
727 ot 20.07.2016r., cpok neicTBus -
OEeCCPOYHO

12.5. Onucanue MaTepuajJbHO-TeXHHYeCKOH 0a3bl, HEOOXOAUMOI IJIA
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIHUIUIMHE (MOLYJII0)

Ne
n/n

HaumeHnoBanue
000pY10BaAHHBIX YUeOHBIX
KaOuHeTOoB, JJabopaTopuii,

MAaCTepPCKHX H Ap.
00BLEKTOB 1JIe
NnpoBeieHus!
NMPaKTHYECKUX U
J1a00PaTOPHBIX 3aAHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHust

dakTU4eckuii aapec
y4eOHbIX KAOMHETOB,
Jaboparopuii,
MAaCTepPCKHUX M Ap.

Maomane, m?

KoJymnuecTBoO
MOCAZ0YHBIX MECT

YyeOnass  ayauropus
TUTSt MIPOBEACHUS
3aHATUN JIEKIIMOHHOTO
THUIIA. VYyeOHnas
ayIuTOpUs JUTSt
MPOBEICHUSL  3aHATUI
CEMUHApPCKOI0  THIIA.
VYyeOHast  ayauropus
JUTSt KYpPCOBOTO
MIPOCKTUPOBAHUS
(BBIMOJTHEHUS
KYPCOBBIX
YueOHass  ayautopus
TUTSt MPOBEACHUS
TPYIIIOBBIX u
WHIUBUTYAJTHHBIX
KOHCYJIbTAL[UI.

pabor).

YyeOHast  ayauropus

Cronbl  y4eHUYECKHUE
TPEXMECTHBIC
MOHOOJIOKH, CTOJ
MPETNoIaBaTeIbCKUH,
CTYN
MPETOIaBaTeNbCKUH,
kadenpa, JI0CKa
MeJoBas, IKpaH
HABECHOM, IIPOEKTOP,
porieccop. MBIIITb
KOMII., MYJIBT.

445020 Camapckas
001. r. TomparTH,
yi.  bemopycckas,
14, nozumus o TII
No 7, 1 srax (A-
125)

214,3

178
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http://www.orientjchem.org/Archive.php
https://butlerov.com/stat/reports/view.asp?lang=ru

n/n

HaunmenoBanue
000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a0opaTopuii,

MacTepcKUX U Jp.
00bEKTOB IS
NpoBeieHUs!
NPaKTHYECKUX H
J1a00paTOPHBIX 3aHATHH

IlepevyeHb OCHOBHOTO
o0opynoBaHust

dakTUYeCKUil aapec
yueOHbIX KAOMHETOB,
Jiabopartopuii,
MACTEPCKHUX H AP.

Maomans, M2

KoanuecTBo
MOCAT0YHBIX MECT

TUISL MPOBEACHUS
3aHATHI TEKYILETO
KOHTPOJIA u
MPOMEKYTOUHOM
aTTECTaIUU.

VYyeOHass  ayauropus
TUISE MIPOBEICHUS
3aHATHI JIEKUUOHHOIO
THUIIA. YyeOHnas
ayIUTOpUS TUTSt
MPOBEICHUS  3aHATHI
CEMHHApPCKOT0  THIIA.
VYyeOHast  ayauropus
TUISE KypCOBOTO
MIPOCKTUPOBAHUS
(BBIMOJTHEHUS
KYPCOBBIX
YuyeOnass  ayauropus
TUTST MIPOBEACHUS
IPYMIOBBIX u
WHIMBUTYaTbHBIX
KOHCYJIbTaIUH.
VYyeOHast  ayauropus
TUTS MIPOBEACHUS
3aHATHI TEKYIIETO
KOHTPOJIA u
MIPOMEKYTOUHON
aTTeCTalUU.

pabor).

Crospl  yd4eHHYECKHUE
TPEXMECTHBIE
(MOHOOTIOKH), CTOJ
MIpenojaBaTesIbCKHiA,
CTYyI
MPETo1aBaTeNbCKUI
J0CKa ayTUTOpHAas
(menoBast)

445020 Camapckas
001. r. ToaparTy,
yi.  bemopycckas,

16 b, mo3ummsa no
TII Ne 24 (A-307)

60.9

S7

KomnsrorepHslii
KJ1acc. VYuebHast
ayIaUTOpHS TSt
NIPOBEICHUS  3aHATHH
JEKIIMOHHOTO  THIIA.
VYuebHas  ayauTopus
ISt MIPOBEICHUS
3aHATUI CEMUHApPCKOTO
THUIIA. VYyeOHnas
ayauTopus ISt
MIPOBEICHUS
na0opaTOpHBIX PabOT.
VYyeOnast  ayauropus
ISt KypCOBOTO
MIPOEKTHPOBAHUS
(BBIMOJTHEHUS

KYPCOBBIX pabor).

[TepenocHoit
IIPOEKTOP, IKpaH,
Croubl ydeHHUECKHe,
CTOJ
MpETNoIaBaTeIbCKUH,
CTYJbs, TOCKa
ayuTOpHAast
(mapkepnas), I1K ¢
BBIXOJIOM B CETh
HNHurepHer

445020 Camapckas
001 r. TonmpsTTH,
yi. benopycckas,
16B, no3u1us 1o
TII Ne 41 (VJIK-
314)

74,3

21

32




n/n

HaunmenoBanue
000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a0opaTopuii,

MacTepcKUX U Jp.
00bEKTOB IS
NpoBeieHUs!
NPaKTHYECKUX H
J1a00paTOPHBIX 3aHATHH

IlepevyeHb OCHOBHOTO
o0opynoBaHust

dakTUYeCKUil aapec
yueOHbIX KAOMHETOB,
Jiabopartopuii,
MACTEPCKHUX H AP.

Maomans, M2

KoanuecTBo
MOCAT0YHBIX MECT

VYyeOHass  ayauropus
TUISE MIPOBEICHUS
IPYNIOBBIX u
WHUBUAYaJIbHBIX
KOHCYJIbTALIUI
VYyeOnast  ayauropus
TUISL IIPOBEJICHUS
3aHATHI TEKYILETO
KOHTPOJIS u
MIPOMEKYTOUHOU
aTTecTalluu.

KomnbrorepHbiit
KJIacc. ITomemenue
JUISL  CaMOCTOSITEIIbHOU
paboTHLI. YyeOHas
ayJIUTOpUs JUTSt
MPOBEJICHUST  3aHATUU
CEMUHApPCKOr0  THIIA.
VYyeOHast  ayauropus
JUTSL KYpPCOBOT'O
IIPOEKTUPOBAHHUS
(BBIMIOJTHEHUS
KYPCOBBIX
VYuebHas  ayauTopus
TUISt MIPOBEICHUS
IPYIIIOBBIX u
WHJIUBUTYaTHbHBIX
KOHCYJIbTAIU .
VYyeOHast  ayauropus
JUTSt IIPOBEICHUS
3aHATHI TEKYILETO
KOHTPOJIS u
MIPOMEKYTOUHON
aTTEeCTalLlUU.

pabor).

Cronbl  ydeHHUECKHE,
CTyJIbsl  YYEHUYECKHUE,
IIK ¢ BBIXOZIOM B CETh
HNHutepHer

445020 Camapckas
001. r. TomparTH,
yin. bemopycckas,
14, nozumus o TII
No 48, 4 srax (I'-
401)

84,8

16

33




