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1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII:

Oprannyeckass xumus BXoauT B ki b1, 6a3zoByro gacte. OcBanBaercst Ha 3 Kypce B 5 u 6
CeMecTpax.

CrTyneHT J0JDKEH BIIAJIETh TEOPETUUECKUMU IPEJICTaBICHUSIMH OPraHU4YeCKOW XMMHHM HUMETh
3HAHUS O COCTaBE, CTPOCHUU M CBOMCTBAX OPraHMYECKHUX BEILECTB — IPEJICTaBUTENIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHHUH (YIrIIEBOJOPOIOB — AJIKAHOB, LINKJIOAIKAHOB, AJIKEHOB, aJKaIu-
€HOB, AJIKWHOB, apEHOB, TOMO(DYHKIMOHAIBHBIX COCIMHEHHI, TeTepOPYHKIIMOHAIBHBIX COEIUHE-
HUH, TeTePOLUKINYECKIX COEIMHEHUN); UMETh MpEJICTaBICHUE O OesKax U OMOJIOrMYecKd aKTHUB-
HBIX BEIIECTBAX, CTPYKTYPE M CBOMCTBaX Ba)XKHEMIIMX TUIOB OMOMOJEKYJ; BJIaJIeTh OCHOBAMH Op-
TaHUYECKOTO CHHTE3A.

[lepeueHp AMCUUIIINH, HEOOXOIUMBIX JJIS U3YYEHUSI OPraHUYECKON XUMUH:

— ¢u3uka (MoJieKynsipHas GU3UKa);

— HeopraHuyeckasi XuMus (CTpOEHHE aToMa, XUMHYECKasi CBA3b);

— aHaJIMTUYecKast XUMUs (XuMudeckue 1 pu3ndeckre MeToAbl OOHApYKEHUS U pa3AeieHuUs
BEIIIECTB, METO bl AaHAIIN3A);

2. HEJIM U 3AJAYHN KYPCA

eau kypca:

- (opmupoBaHHWE CHUCTEMHBIX 3HAHHM, KOTOpble HEOOXOIMMBI CTYACHTaM IMIpH
paccMOTpeHU (PU3UKO-XUMHUUECKON CYITHOCTH U MEXAHU3MOB IIPOIECCOB, MPOUCXOIAIINX
B IIPUPOJIEC U KUBOM OpPraHMW3ME Ha MOJIEKYJISIPHOM U KJIETOUHOM YPOBHSIX.

- (hopMupoBaHre yMEHUI BBITIOJHITH B HEOOXOAUMBIX CIIy4asX pacyeThl MapaMeTpOB ITHX
MIPOIIECCOB, YTO MO3BOJIUT O0Jiee MIyOOKO MOHATh (PYHKIIMHM OTAEIBHBIX CHCTEM OpPTaHU3Ma,
a TAK)KE €ro B3aMMOJICMCTBUE C OKPYIKAIOIIEH CPEIION.

- OCBCIICHHC KIIIOYCBBIX BOIIPOCOB IIPOIrpaMMBbI; MaTCpHUaJl JICKLIMH IIpHU3BaH CTUMYJINPOBATH
CTYACHTOB K HOCJ'IG,Z[YIOIH@I\/’I CaMOCTOSITEJIbHOM pa60Te.

3amayu Kypca:

- OCBCIICHHC KIIIOYCBBIX BOIIPOCOB IIPOIrpaMMBbI; MaTCpHUall JICKIUH IIpHU3BaH CTUMYJINPOBATH
CTYACHTOB K HOCJIC,Z[YIOIHCI\/’I CaMOCTOSITEIIbHOM pa60Te.

- JOCTHIKCHHE IIeNIeH Kypca nIpcayCMaTpuBacT IOCTAHOBKY psla HCJICBBIX Hp06JIeMHBIX 3a-
Adad, B pE3yJIbTAaTC BLIMMOJHCHHA KOTOPLIX Y CTYACHTOB HOJIZKHBI OBITH C(bOpMI/IpOBaHBI CJIC-
AYIOIIYEC 3HaHUA 1 HABBIKH:

3. IEPEYEHb INIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 1100
JUCIUIVIMHE (MOAYJIIO), COTHECEHBIX C JIINIAHUPYEMBIMU
PE3YJbTATAMHU OCBOEHUSA OBPA3OBATEJbHOM IMPOT'PAMMBI

B pe3yabTaTre U3yYeHU A TUCHUIIJIUHBI CTYACHT T10JIKCH:

Ne | Unnexc | Copepkanue komrie- | B pesynprare nzydeHus yuyeOHOM TUCIUIUIMHEL 00Y-
m/m | Komre- TEHIIUU YaIOIIHECS JOJIKHBI:
TEHIUU (uu ee 4acTH)
1 2 3 4
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1. | OIIK-1 | CnocoOHOCTH UCTIOIb-
30BaTh IOJIy4YCHHBIC
SHAaHUA TCOPCTUYC-
CKUX OCHOB (yH/Ia-
MCHTAJIbHBIX pa3ac-
JI0B XUMHUH IIPU pe-
meHuu npogdeccuo-
HaJIBHBIX 3a1a4

3HATDB: Tteopernueckre OCHOBBI 0OA30BBIX XUMHUYE-
CKUX TUCITUTUTHH

YMETb: npumMensaTs 3HaHUS OOmHUX U crenuduie-
CKMX 3aKOHOMEPHOCTEH pa3IMyHBIX 00JacTe XUMU-
YEeCKOW HAayKH MpPU PEHICHUH NMPO(EeCCHOHAIBHBIX 3a-
a4

BJIAJIETDH: HaBbIKaMH HCIOJb30BaHUS TEOpPETUYE-
CKAX OCHOB 0a30BBIX XHMHYECKUX ITUCIUIUINH TIPU
pEIIeHNN KOHKPETHBIX XUMUYECKUX M MaTepHaIOBEI-
YEeCKHX 3a/1a4

2. | OIIK-2 | cmocoGHOCTh  MPOBO-
TIATH AKCTIEPUMEH-
TalbHbIE PabOTHI paz-
HOTO YPOBHS CJIO’KHO-
CTH U 00pabaThIBaTh
MOJTyYeHHBIE PE3YITb-
TaThI

3HATD: cranaapTHble METOJbl MOJTYYEHUs, WICHTH-
¢uKaluu M HCCIeI0BAaHUS CBOWCTB BEIIECTB U Mare-
puasnoB, mpaBuia 00paboTKu U OQOpMIICHHS PE3YIIb-
TaTOB paboThl, HOpMbI Th.

YMETb: npoBoauTh MHOTOCTaAMIHBIN CHHTE3
BJAZIETD: HaBbIKaMu IPOBENCHUS SKCIEPUMEHTA U
MeTOo/1aMU 00pabOTKH €0 pe3ylbTaToB

3 | OIIK-3 | cnocoOHOCTH UCTIONb-
30BaTh OCHOBHBIC 3a-
KOHBI €CTeCTBEHHOHA-
YYHBIX AUCHHUILJIMH B
npohecCuoHATBHOU
JeSITEeITBHOCTH

3HATD: teopetndeckue U METOJIOJIOTMYECKUE OCHO-
BBl CMEXKHBIX C XHMHEH MaTeMaTHYEeCKHUX H ecTe-
CTBCHHOHAYYHbBIX AWCHHUIUIMH U CHOCOOBI MX HCIIOJIb-
30BaHUA MpU PCHICHUH KOHKPETHBIX XHUMHYCCKUX H
MaTepualoBeIUECKHUX 3a/1a4

YMETDb: npumeHaTh 3HaHUS MaTEMATHKUA U €CTe-
CTBEHHOHAYUYHBIX AUCLUUIUINH JUIsl aHAIHU3a U 00pa-
OO0TKH pe3yabTaTOB XUMUYECKHX IKCIIEPUMEHTOB
BJIAJIETD: HaBbIKaMu MCTIOJIb30BAHUS TEOPETHYE-
CKHX OCHOB 0a30BbIX pa3esioB MAaTEMAaTUKH U €CTe-
CTBEHHOHAYUYHBIX JUCLUMIUIMH [IPU PEIIEHUH KOHKPET-
HBIX XMMUYECKUX 3a]a4

4 | OIIK-6 | Cnocoben mpencraB-
JSTh PE3ybTaThl CBO-
el paboTHl B YCTHOU H
MUCbMEHHOU (hopMe B
COOTBETCTBUU C HOp-
MaMH W TIpaBUJIaMH,
NPUHATHIMU B TIPO-
(dbeccroHaabHOM  CO-
oOrecTBe

3HATD: npaBuiia 1 HOpMBbI IIPEJCTABICHUS pe3yJibTa-
TOB CBOCH HAYYHOW JIE€ATEIBHOCTH B MUCHbMEHHOM
dbopme

YMETDb: npeacraBisath pe3yJbTaThl CBOCH HAay4HOU
JESATEILHOCTH B TIUCBMEHHOU (DOPME B COOTBETCTBHU C
HOpPMaMH M TIPaBWJIAMH, TPHHATBIMH B TpodeccHuo-
HAJILHOM COOOILIECTBE

BJAJIETD: cocTaBisaTh IUIaH HAYYHOI'O JOKJIAaa JUist
pa3HOU LEJIEBOM ayqUTOPUH

4. OFBEM JJUCHUIIJIMHBI

O0beM TUCHHMIUIMHBI B 3a49eTHBIX euHUIAX (Bcero) 20

10 BUJaM y4eOHOoii padoThI (B 4acax)

Bun yueGHoii KoanuecTBo yacos (q)ol];Ma 00y4eHUs1 OYHAA)
T.4. 10 ceMecTpam
padoTbI Bcero mo niiany 5
cemMecTp 6 cemecTp
1 2 3 4
KonraktHas paboTa 479 216 256
oOyuarommxcs ¢
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IpenoaaBaTcjicM

AynutopHbie
3aHATUSA:

472

216

256

Jlexiu

136

72

64

IMPAKTUICCKUC U
CCMUHAPCKUC 3aHATUA

168

72

96

nabopaTopHbIE
paboThI
(JtabopaTopHBIiA

MIPAKTHUKYM)

168

72

96

CamocrosTeapHas
paborta

176

72 (+36 sx3ameH)

104 (+36 sk3ameH)

Texymuit KOHTPOJIb
(KOJIMYEeCTBO U BUJ:
KOHT. padoTa,
KOJUIOKBUYM, pedepar)

Kypcosast pabora

Bunasr
MIPOMEKYTOUHOM
aTTecTanuu (9K3aMeH,
3a4er)

9K3aMCH

OK3aMCH

Bcero gacoB 1o
IUCLUILIINHE

720

324/72 (untep.)

396/96 (untep.)

Conep:xanue TuCHUILIHHBI (MoayJid.) Pacnipenesenue 4acoB 1o TeMaM M BUIaM

yueOHoii padoThI:

®dopma 00ydeHHUsT OUHAS

Buabl yueOHbIX

3aHATHH
- = AyauTOpHBIE 3aHATHS 3anatn | Camoct | Popma
a3BaHUe U Pa3iesioB U cero aB osITe b | TeKymer
TeM MpaKTu4
eCKHe Japoparo | MHTepa Hasi 0
JeKIU p-Hast KTHBHO | pafoTa | KOHTPOJI
3aHATHS, . .
ce a padora " sl SHAHU A
MHHAP dopme
1 2 4 5 6 7
5 cemecTp
1. OcHOBHBIE TTOHATHSA
N 10 2 2 2 2 TECT
B OPraHUYECKOU XUMUHU
2. KucinoTHO-0CHOBHEI
"HCIIOTHO-OCHOBHBIC | 19 4 4 4 4 TecT
CBOMCTBA OPraHUYECKUX
COeIUHEHUN
3. OCcHOBEI
18 4 4 4 4 TECT
CTEPEOXUMUU
4. AnkaHbl 18 4 4 4 4 TECT
5. Anunukinyueckue
H 10 2 2 2 2 Tect
COEIMHEHUST
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6. AlIKeHBI 20 4 4 4 4 4 TECT
7. AJIKMHBI 10 2 2 TeCT
8. AJKaaueHbl 10 2 2 2 2 2 TECT
9. OnHosiIEpHBIE KOH- 30 6 6 6 6 6 TecT
JICHCHUPOBAHHBIC APEHBI
10. MHorosinepHbie
apeHb! 30 6 6 6 6 6 Tect
11. MHorosinepHbie 38 8 8 8 8 8 Tecr
apeHbI ¢ H30JTMPOBaAH-
HBIMH KOJIBI[AMH
12. 'anoreHnpoun3Boa- 38 8 8 8 8 8 Tecr
Hble annu(paTHIECKOro
psana
13. layorernpoun3Bo - 32 8 8 8 8 8 Tecr
HBIC APOMATHYECKOTO
psana
14. OnHoaTOoMHEIE 24 5 6 6 6 6 Tect
CIIUPTHI
15. JIByx- 1 TpexaToM- 24 6 6 6 6 6 Tecr
HBIE CITUPTHI
HUTOro 288/72 72 72 72 12 12
6 cemecTp
16. ®enoJnl 14 2 4 4 4 Tect
17. IIpocteie 3¢pupsl 14 2 4 4 4 4 Tecr
18. Anpaerunsl u Ke- 22 4 6 6 6 6 Tecr
TOHBI ATH(PATHIECKOTO
psana
19. Anpaerunsl u Ke- 22 4 6 6 6 Tecr
TOHBI APOMATHYECKOTO
psna
20. KapOokcuiibHbIE 22 4 6 6 6 6 TecT
KHUCJIOTHI M KX TIPOU3-
BOJHEIE
21 MHOrooCHOBHBIE 29 4 6 6 6 6 TecT
KapOOKCHUIIbHBIE KHC-
JIOTHI aK()aTUIECKOTO
psna
22. ApoMaTnueckue 22 4 6 6 6 6 TeCT
KapOOKCHUIIbHBIE KHC-
JIOTBI
23. rx-,ﬁ-HenpeuenLHHe 22 4 6 6 6 6 TECT

®opma A
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KHCJIOTHI
24. TUIPOKCUKUCIOTHI 20 4 6 6 6 4 TEeCT
25. OKCHKHCIIOTBI 20 4 6 6 6 4 TECT
26. YroapHas KUCIOTa 14 2 4 4 4 4 TecT
U ee (QYHKIIMOHAIBHBIC
MIPOU3BOTHBIE
27. JInnnasl 14 2 4 4 4 4 TECT
28. XUHOHEBI 16 4 4 4 4 4 TECT
29.Hutpocoenunenus 16 2 4 4 4 6 TECT
30. Amunsl anudaru- 16 9 4 4 4 6 TecT
YECKOTO psijia
31. AMuHBI apoMaTu- 16 5 4 4 4 6 TecT
YECKOTO psijia
32. ImazocoequHeHHS 16 2 4 4 4 6 TECT
33. T'eTeponmkIHUeCcKre 18 4 4 4 4 6 TecT
COEeIUHEHUS
34. AMUHOKHCIIOTEI, 17 4 4 4 4 5 et
MENTUABI U OEIIKU
35. YrieBoasl 17 4 4 4 4 5 TECT
Hroro 360/96 64 96 96 96 104
Bceero 648/168 | 136 168 168 168 176

HCHOJ’IL3V€MHC HHTCPAKTUBHBIC 06D8.30BaTeJ'IBHBIe TCXHOJIOTNH
B mpouecce u3ydeHHS MUCLMIUIMHBL, C LENb0 (OPMHUPOBAHUSA M DPA3BUTHA NPO(ECCHOHANBHBIX HABBIKOB
o0ydaronuxcs, Hapiay ¢ TpPaAWLMOHHBIMH BHAAMH 3aHATHH, NPOBOAATCSA 3aHATUS B HHTEPAKTHBHBIX (QopMax:
KOMIIBIOTEP- HBIX CHMYISILMH, JEIOBBIX U POJEBBIX MIP-CEMHUHAPOB, Pa300p KOHKPETHBIX CHTYalUH, B COUYETAaHHH C
BHEayIUTOpHON paboroil. B paMkax yd4eOHOro Kypca MpeaycMOTPEHbI BCTPEYM C MPEACTABUTENSIMH POCCHUICKUX U
3apyOeKHBIX YHH- BEPCUTETOB M HAYYHBIX OpPraHH3aLii, MacTep-KIacChl IKCIIEPTOB U CHIELHAINCTOB.

JlekuMy MPOBOIATCS B CIERyIOIMX (opMax: JeKuus-BU3yanu3aluus (C HCIOJIb30BaHHEM Pa3IHMYHBIX (HopM
HAIJIMHOCTH: KOMITBIOTEPHBIE CHUMYJIALMM, PHUCYHKH, (OTO, CXeMbl M TaOIUIBI), JeKyus-KOHCYabmayus
(ocymiectBisiemast B (hopMaTe «BOIPOCHI — OTBETHD»), HMPOOJIEMHAS JISKIHMS U JICKIHS C 3apaHee 3aIUTaHUPOBAHHBIMHE
OLIMOKaMH.

[IpakTHueckne 3aHATHSA IPOBOAATCS B CIAECAYIOMMX (popMax: KOJUIEKTHBHBIN pa300p peIIeHns] CUTYallnOHHBIX
3aJad Ha OCHOBE aHaJM3a MOMOOHBIX 3alad, aHAIW3 PE3yAbTATOB JIEMOHCTPAIMOHHOTO 3KCIEPUMEHTa, a TaKke
BBINOJTHEHHE HCCIIEI0BATENBCKUX pab0T YaCTUYHO-ITIOMCKOBOTO XapaKTepa.

Y nenpHEIN BeC 3aHATHHA, POBOAUMBIX B HHTEPAKTHUBHBIX (POpMax, OMPEAETICH C yIETOM ITOCTAaBICHHOU IeTH
pabodeii mporpaMMbl, 0OCOOEHHOCTEH O0YJalOMMXCS M COAEPIKaHWs AWCIUIUIMHBI U cOocTaBisAloT He MeHee 20% ot
BCET0 00bEMa ayANTOPHBIX 3aHATHH.

5. COOEP)KAHHUE KYPCA

Paznen 1. Tema 1. BBenenne. OCHOBHBIE IOHSAITHS B OPraHUYeCKOWH XUMHUH

[Ipenmer opraHuyeckoi XMMUU U OCHOBHBIE 3Tarnbl ee pa3BuTusA. CrocoObl H300pakeHus: Mo-
JIEKYJT OPraHUYECKUX COEAMHEHHUH, CTPYKTypHBIe U 3ekTpoHHbIe hopmysbl (I'.JIstouc). Tumsr yr-
JEPOJHOIO CKEJIETa, AMKINYECKUE, [IMKIMUECKNE U TETEPOLUKINYEeCKe coequHeHns. V3omepus u
ee BuAbl. ['omonorua. OcHOBHBIE (YHKIMOHANbHBIE rpynmnbl. Kinaccupukaius opraHn4eckux co-

eJUHECHUH.
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OcHOBBI HOMCHRKJIATYPbI OPraHunv4e€CKuX coeTUHEeHNH

3amecturenbHas HomeHkiatypa, MIOITAK. Ilonstus ponoHadanbHON CTPYKTYpBI, XapakTe-
puctudyeckux rpymn. Ha3anus HeQyHKIMOHAIBHBIX 3amMecTuTeNel, (PyHKIMOHAIBHBIX TPYIIIL,
IIpe/IeNbHbBIX, HETIPEAEIbHBIX, apOMAaTHUECKUX paauKaaoB. CTapIIMHCTBO (PYHKIMOHAIBHBIX FPYIIL.
OcHOBHBIE TTPaBUJIa COCTABIICHUS 3aMECTUTEIBHBIX HA3BAHUH OPraHMYECKHX COCIMHEHUH, BEIOOD U
HyMepalus IVIaBHOM LeNH, NMPaBUIO HaMMEHBIINX JIOKaHTOB. Ha3BaHUs OCHOBHBIX KJIacCOB opra-
HUYECKUX COCTMHEHUH, CIIOKHBIX MOJIU U TeTepO(YHKIIMOHATBHBIX COCTUHEHUH.

OcCHOBHBIE TOJIOKEHUSI TEOPUHU CTPOEHUSI OpraHuyeckux coenuHeHuil (A.M.bytiepos), snek-
TPOHHOW TEOPHUH, OCHOBHBIC NPHUHLHUIIBI KBAHTOBOM OPraHMYECKOW XMMHHU. BaJIEeHTHOCTH aTOMOB.
Tunsl rubpuau3anuy aToMa yriepoja B OpraHu4ecKuX COeIMHEHUAX, TEOPHUS B3aUMHOTO OTTaJIKH -
BaHHUA JJIEKTPOHHBIX OpOUTANICH.c- U -CBSI3U aTOMOB YIJiiepoJia, (U3NYECKUEe XapaKTEpPUCTUKH CBSI-
3ei: JUIMHA, BaJIEHTHbIE YTJIbl, SHEPIUsl, MOJISPHOCTH, MOJIIPU3YEMOCTh, TUNOJbHBIM MOMEHT, IO-
TEHIIMAJI MOHU3aIHUH. [ OMOJIMTUYECKUI U TETEPOIMTUYECKUI Pa3pbIB CBA3H.

Knaccugukanus peareHtoB u peakuuil. [IpomexxyTouHble yacTulbl (MHTEpPMEAUATHI): Paau-
KaJibl, KapOOKaTHOHBI, KapOaHUOHBI, KapOEHbI, HUTPEHBI, apUHbI U Ap. DJIEKTPOHHOE U MPOCTPaH-
CTBEHHOE CTPOEHHUE MPOMEXKYTOUHBIX YaCTHUIl. DJIeKTpOoHHBIE 3(dexTsl 3amectutenei. UHayKkTHB-
HBIN 1 Me30MepHBIN 3P PexTsl U criocoObl n3o0paskenus 3tux 3pdextos. [Ipumeps rpynm ¢ +l, —I,
+M u —M-addexkramu. DPPexT runepkoHbIOTalNU (CBEPXCONPSHKEHUS). BiusiHUe 37eKTPOHHBIX
2 dexToB 3amMecTuTeNel Ha CTAOMIBHOCTh U PEAKIIMOHHYIO CITIOCOOHOCTh OPraHUYECKUX COCTUHE-
HUHN ¥ IPOMEKYTOUYHBIX YacTHIl. Pe30HaHCHBIE CTPYKTYpHI, MpaBUia UX MOCTPOCHUSL.

Tema 2. KHCJ10THO-0CHOBHBIE CBOMCTBA OPraHUYeCcKUX COeIMHEHU

Kucnorsr u ocuosauus (M.Bpencren, I'.JIbtouc). COMpsKEeHHbIE KUCIOTH H COIPSKEHHbIC
ocHOBaHUsA. KHCIIOTHO-OCHOBHBIE PaBHOBECUS Ha MpPUMEPE CIUPTOB, MPOCTHIX 3(PUPOB, KAPOOHO-
BBIX KHCJIOT, KETOHOB U aMuHOB. KoHcTaHTa kucinotHocty pKa, KoHcTanTa ocHOBHOCTH pKyp. Bins-
HUE 3aMECTUTENIeH B MOJIEKYJIe Ha KUCIOTHOCTh U OCHOBHOCTh OpraHn4eckux coeanHeHuil. Teopus
YKECTKHX U MATKHX KHCJIOT 1 ocHOBaHui (JKMKO).

Tema 3. OCHOBBI CTEPEOXUMHUH

Croco0bl H300paXKeHUs IPOCTPAHCTBEHHOTO CTPOEHUS MOIEKY/ ¢ SPTHOPHIN30BAHHBIM YT~
JIEPOJIOM: KJIMHOBHJIHBIE MPOEKINH, "JIecOnuIbHbIe K03Jbl", Tpoeknnu Hrtomena. Kondopmarmmu,
KoH(pOpMepbI. 3acIOHEHHAs, 3aTOPMOKEHHAs CKOIIICHHAs (2owu) KOH(pOopMaInu.

AcCUMMETpUYECKUI aToM yriepoja. XupajabHOCTb, YCIOBUS, HEOOXOIUMBIE Uil BOHUKHOBE-
Hus xupanbHocTH. Kondurypamnus, ominuue otT koHbopmaruu. Ontudeckass U30Mepus, ONTHYE-
CKas aKTUBHOCTb. JHaHTHOMEpbL. Panemartsl. [Ipunnun R,S-nHomenknarypsl. Onpeaenenue nopsia-
Ka CTapIIMHCTBA 3aMeCTHUTeNel y XupaibHoro neHtpa (mpaswio Kana — Muronbna — Ilpenora).
AbGcomoTHas U oTHOcUTeNnbHas KoHpurypanuu. IIpoexkunonusie gopmynsl (3.Pumep). Ux mo-
CTpOEHHE, MpaBuja MOJIb30BAHUSI UMH (JUIsI COCMHEHUN ¢ OJHUM aCHMMETPHYECKUM aTOMOM Y-
nepona). CriocoOsl paszzeneHus pauemaTtoB. CoeqUHEHUS C ABYMs XUpalbHbIMH LeHTpamu. Ilo-
crpoeHue npoekuui Pumepa. Junactepeomepsl. Me3opopMbl. DpUTpPO M TPEOHOMEHKIATYpA.
N300paskeHue MOJEKybl JaHHOTO COEJUHEHUS C MOMOUIbIO PA3IMUHBIX NMPOEKIUOHHBIX (OPMYIL.
Ilepexoa oT 0fHON MPOEKIIMOHHON (POPMYIIBI MOJIEKYIBI K Ipyroi. IlpeacraBnenue 06 onTruueckon
M30MEpPUM COEIVHEHMM, HE COIEpXkKallUX aCUMMETPUYECKOro aToMa yriepoaa. I'eomerpuueckas
M30MepUs COeTMHEHUH C IBOMHOM CBA3BIO. ITUC—, TpaHC—; Z—, E— 1 CUH—, aHTH — HOMEHKJIaTypa.

Tema 4. AlIKaHBI

I'omonoruueckui pAa, U3OMECpUSA U HOMCHKIIATypa. HpI/IpO,Z[HLIe HCTOYHHUKHU alKaHOB. MeTo-
Abl CUHTEC3a: TUAPUPOBAHHUC HCTIPCACIILHBIX YIJICBOJOPOAOB, DJICKTPOJIM3 colei Kap6OHOBBIX KUC-
JIOT, BOCCTAHOBJICHUC Kap6OHI/IJ'ILHLIX COCI[PIHGHPIIZ, H3 raJorc¢HaJIKaHOB (peaKL{I/I}I Bropua, poTo-
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mu3 peaktuBoB [ 'punbspa). [Ipupona C—C u C—H csseit B ankanax. Kondopmanuu srana, nmpona-
Ha, OyTaHa W BBICIIMX AJIKAHOB. DHEPreTHUYEeCKas TuarpaMma KOH(POPMAIMOHHOTO COCTOSHHS MO-
JIEKYJIbI aJIKaHa.

XUMHYECKUE CBOWMCTBA: pEaKUUU TaJOr€HUPOBaHUS (XJIOpUpOBaHUE, OPOMUPOBAHUE, HOIU-
poBanue, GTopupoBaHHE). DHEPreTuka HEMHbIX CBOOOTHOPAIUKAIBHBIX PEAKIUil TajJoreHupoBa-
nus. Hurposanue (M.U. KonoBanos), cynshoxinopupoBanue u okuciaeHne. CelneKTUBHOCT pajv-
KaJIbHBIX peaKkUUil U OTHOCHUTENbHAs CTaOMJIBHOCTh AJKWIBHBIX pajgukanos. M3omepusauusa. Tep-
MHYECKU U KATAIUTHYECKUN KPEKUHT .

Tema 5. AJMIUKJIHYECKHE COeTUHEHUS

[uxnoankansl U UX Mpou3BoaHbIe. Knaccudukamus auiuKkiIoB. DHEPTUsl HANPSHKEHUS 1TUK-
JIOQJIKAHOB M €€ KOJIMYECTBEHHAs OIIEHKAa HA OCHOBAHWHU CPAaBHEHUS TEIUIOT 0Opa30BaHUS U TEIUIOT
CropaHusl IMKIOAIKAHOB M COOTBETCTBYIOUIMX AJIKAHOB. THIIBI HAaNmpsOKEHUS B UUKJIOAIKAHAX U
MOJpa3elieHne IUKIOB Ha Mallble, CPEJHHME LUKIBI U MaKpoUUKibl. CTpOeHHE IUKIONpPOIaHa,
IUKIO0yTaHa, IUKJIONEHTAaHa, UKJIorekcana. KoHpopMalMoOHHBIN aHaan3 HUKJIOTeKCcaHa. AKCH-
allbHbIE U DKBAaTOpUabHbIE CBSA3U B KOHpopMmaruu "kpecno" nukiorekcada. Kondopmauuu Mono-
Y JTM3aMEIICHHBIX TTPOU3BOJIHBIX IMKJIOTeKcaHa. BiusHue kKoH()OpPMaIMOHHOTO TOJIOKEHUS (YHK-
[MUOHAJBHBIX TPYMI HA WX PEAKIIMOHHYIO CIIOCOOHOCTh Ha MPUMEPE PEeakiuii 3aMeIIeHUs, OTIIEI -
JICHHUSI U OKHUCIICHHUSL.

Mertoapl cCHHTE3a MUKJIONPOTaHa, IUKI00yTaHa W UX MPOU3BOIHBIX. OCOOEHHOCTH XUMHYE-
CKMX CBOMCTB COEJUHEHHI C TPEXUJICHHBIM U YETBIPEXWICHHBIM HUKIaMH. CHHTE3 CO€IUHEHMI
psda IUKIONEHTaHa M LuKIorekcaHa. CHHTE3 COEIMHEHHUH CO CPEeAHHM U OOJBIIMM pa3MepoM
uKia (crokHOo3(pUpHas U allMJIONHOBAs KOHICHCALUN). XUMHUYECKUE CBOMCTBA CPEAHMX I[UKIIOB:
raJjOreHUpOBaHUE, NETUAPUPOBAHNE, OKUCIICHUE

[IpencraBnenue 0 NPUPOAHBIX MONHMIUKINYECKUX CHCTEMaX TEPIIEHOB U cTepouaoB. Kapkac-
Hbl€ COEIMHEHUS: alaMaHTaH, Ky0aH, MpU3MaH, TeTpadipaH.

Tema 6. AIKeHBI

I'omonoruueckuit psia, usoMepusi 1 HOMEHKIIaTypa. ['eomerpudeckast uzomepus (yuc-, mpatc-
u Z-, E-Homenknarypa). [lpupona nBoiiHO#M cBsi3u. MojekyaspHbIe -OpOUTaIM dTHIICHA. MeTo bl
CUHTE3a: AJMMUHUPOBAHUE TAJION€HOBOJIOPO/IA U3 AJKUITAIOIE€HUI0B, BOAbI U3 CIIUPTOB, JIEralo-
reHHpoBaHue auranoreHainkaHoB. Peaknus ['odpmana, Burtura, crepeocenekTuBHOE BOCCTaHOBIIE-
HUE AJIKMHOB.

XUMUYECKUE CBOMCTBA allKEHOB. P cTaOUIBHOCTH alIKeHOB, BHIBEICHHBIM Ha OCHOBE TEILUIOT
rUApupoBaHus. ['eTeporeHHOe U TOMOT€HHOE THAPHUPOBAHUE AJKEHOB. DJIEKTPO(UIbHOE MPHUCO-
enunenue (Ag). OOuiee mpeacTaBiIeHHEe O MEXaHU3ME PEaKIUi, - UG-KOMILJICKChI, OHUEBBIE HOHBI.
Crepeo u peruocenektuBHoOCcTh. [IpaBuio B.B. MapkoBHUKOBa, MHIyKTUBHBIM U ME30MEPHBIN (-
¢bextel. ['amorenupoBanue: MexaHusMm, crepeoxumus. IIporeccsl, cOMyTCTBYyOMNUE AE peaKlUsiIM:
COTPSDKEHHOE MPUCOEIMHEHUE, MEePEerpyNnupOBKA MTPOMEXKYTOUYHBIX KapOokaTuoHOB. ['maporano-
TeHUPOBAHUE: TOHATHE O OM- U TPUMOJIEKYISIPHBIX MexaHu3max. ['mapararus. [IpombliieHHbII
METO/]I CMHTE3a 3TaHOJa U MpomaHoja-2. Perno- u crepeoceneKTUBHOE NPUCOECTMHEHUE THIPUIOB
6opa. Pernocnenudpuyeckue ruapobopupyroiine peareHtsl. [IpeBparenre 60popraHnyecKux co-
€MHEHUH B aJIKaHbl, CIIUPTHI, aJkuiaranoreHuabl. Okucinenue aakeHoB 10 okcupaHoB (H.A. Ilpu-
nexxaeB) U 10 auosioB no Baruepy (KMnO4). CTepeoxuMus THIPOKCUIUPOBAHUS alkeHOB. O30HO-
JIU3 AJKEHOB, OKHMCIIUTEIbHOE U BOCCTAHOBUTEIBHOE paclIeIIeHHe O30HUA0B. McuepmnbiBaroliee
okucieHrue ainkeHoB ¢ moMoibio KMnO4 miu KoCro0O7 B yenoBusix mexdasHoro katanuza. Pamu-
KaJbHBIC PEaKIMU: MPUCOEAUHEHNE OPOMICTOTO BOJOPOAa Mo Xapamly (MeXaHU3M), IpUCOeInHEe-
Hue H,S, RSH u TerparanoreHMeTaHoB K alKeHaM U aJUTMIHLHOE TaJloTeHUpOBaHuE. MONIEeKyIsIpHbIE

-OpOHTaNTN ATUIBHOTO pajuKana. PagukanbHas U KOOpAUHAIMOHHAS (METAJUIOKOMIUIEKCHAS) 110-
JTMMEepHU3alis alKeHOB.
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Tema 7. ATKHHBI

I'omonoruueckuii psi1, HOMEHKIaTypa u uzomepus. Ilpupona TpoiiHo# cBA3U. MeTo bl CUHTE-
3a aJIKMHOB C MOMOIIBIO peaKUuil OTLIEIUICHUS, aIKUJIMPOBAaHUs TEPMUHAIBHBIX aneTuaeHoB. [lo-
Jy4EeHUE alleTUIIEHA IUPOIU30M METaHA.

XUMHYECKUE CBOMCTBA AJIKUHOB. DJIEKTPOQUIbHOE MPUCOEAUHEHHE K ankuHaMm. CpaBHeHUE
peakMOHHON CHOCOOHOCTH aJKWHOB U AJKEHOB. I'ajoreHnpoBaHue, ruporaJloreHupoBaHue, ruj-
patauust ankuHoB (M.I'. KyuepoB). Peakuuu BUHWIMpOBaHMA: NPUCOEIWHEHUE LIMAHOBOJOPOJA,
KapOOHOBBIX KHCJIOT, CIIUPTOB, (peHOJI0B. BoccTaHOBIEGHME aNKUMHOB IO IMC- U TPAHC-AJIKEHOB.
I'unpoOopupoBaHue aJKMHOB, CUHTE3 ajlbAerua0B U keToHOB. CH—KkucI0THOCTH anetuieHa. Peak-
MU 3aMeleHus. ALleTUIeHUIbl HaTpus, cepedpa u Mmenu. KonaeHcaius TepMUHAIBHBIX AJIKUHOB C
keroHamu U anpaerugamu (A.E. dasopckuii, B.Penne). Peakiiun nonuMepusanuu aakuHOB: JUMe-
pu3anus, TpUMepHu3aus, TeTpaMmepu3alusl.

Tema 8. AulkagneHbl

Tuner quenos. M3omupoBanHbie, KyMYyJIUPOBAaHHbBIE U COMPSDKEHHBIE MUEHbI. M3omepust U HO-
MeHKIatypa. Metoasl cuaTe3a 1,3-1MeHOB: NeruApupoBaHue ajdKaHOB, peakius Jlebenesa, neruu-
paTanus JByXaTOMHBIX CIUPTOB, CHHTE3 M3 JUTajoreHaikanoB. byranuen-1,3, ocobeHHOCTH CTpO-
eHus. Mosekymsipabie opouTtanu 1,3-11ueHoB.

Xumuueckue cBorctBa 1,3-nueHoB. ['anoreHnpoBanue U ruaporajioreHupoBanue 1,3-1meHoB.
AJUTMITBHBIA KaTHOH, €ro -opoutanu. 1,2— u 1,4-npucoeauHeHne, TEPMOAMHAMUYCCKAN U KHUHE-
THUYECKUM KOHTPOJIb. [Tonmmmepusanusa nueHoB. HarypallbHbIil 1 CHHTETHYECKHI Kaydyku. Peakius
Junbsca—Anbaepa ¢ alKeHaMu M aJIKWHAMU, CTEPEOXUMHMS PEAKIIMU U €€ IPUMEHEHUE B OpraHuye-
ckoM cuHTe3e. CTpOeHHE ajuIeHa, PEaKUK PUCOEIUHEHMS K alJICHAM.

Tema 9. OnHosiiepHbIe KOHIEHCHPOBAHHbIE apeHbI

Konnenmus apomatuynHoctu. ApomarnuHocTh. Ctpoenue 6enzona. @opmyna Kekymne. Moe-
KyJsgpHble opOutanu 6enszona. [IpaBuno Xrokkemns. ApomMaTuueckue KaTHOHbI M aHHOHBIL.

[Tonyuenue apoMaTU4ecKUX YTIE€BOAOPOJOB B MPOMBIIIJICHHOCTH KaTaIUTUYECKUN pUdOp-
MUHT He(TH, repepadoTka KOKCOBOIO raza U KaMEHHOYTOJbHOU cMoJbl. JlabopaTopHbie MeTObl
cuHTe3a: peakuus Bropua—®utTHra, ankunupoanue apeHoB no ®punento—Kpadrcy, BoccTaHoB-
JIEHUE XUpPHOApOMaTHUECKUX KeToHOB (peakuus Kixnepa—Boinbda, peaknus Knemmencena), ne-
KapOOKCUIIUPOBAHUE COJIEH apoMaTHYeCKUX KHUCIOT (peakius Jlroma), moluMepHsalus aaKkuHOB,
MPOTOJIN3 APHIIMATHUITaIOTeHUIOB.

CpoiicTBa apeHoB. Katanutnyeckoe TuipupoBaHie apeHOB, BOCCTAHOBIEHUE apeHOB 1o bép-
gy, (hoToOXMMHUUECKOe XJIOprpoBaHue OeH3oma. Peakiuu 3aMerienus Bogopoaa B O0KOBOH 1Ny ali-
KUJIOeH30JI0B Ha raynoreH. OKucleHue aikuiOeH30JI0B U KOHACHCUPOBAHHBIX apOMATUYECKUX YT-
JIEBOJOPOJIOB 10 KAPOOHOBBIX KUCIOT, AJIbJIETHIOB M KETOHOB.

Knaccudukarus peakuuid apoMaTHUeCKOro 3JeKTpoduiasHOro 3amenieHus. OOmue mpea-
CTaBJIeHUsI O MexaHu3Me peakuuid. IIpencraBienue o - nokomiuiekcax. CTpykTypa NepexogHOTO
COCTOSIHUSI. APEHOHHEBBIE MOHBI B PEAKIUAX DIEKTPOQPHUIBLHOTO 3aMelleHus. BrusHue mpupoisi
3aMEeCTUTENs] Ha OPHEHTALIMI0 U CKOPOCTh PEAKIUH JEKTPO(GUIBLHOTO 3aMEMIeHUs. DIEKTPOHOI0 -
HOPHBIE U 3JIEKTPOHOAKLENTOPHbIE 3aMecTuTenu. CorjlacoBaHHAasl U HECOIJIACOBAHHAs OpUEHTAUs
JBYX WJIM HECKOJIbKUX 3aMECTUTENEH B apOMATUUECKOM KOJIbLIE.

HutpoBanue. Hutpyromue areHTsl. MexanusM peakiiuu HuTpoBaHusi. HurpoBanue 6eH3ona u
ero 3aMmeneHHbIX. ['anorenupoBanue. ["anorenupyroniue areHTbl. MeXxaHu3M peakiuu rajJoreHupo-
BAaHUS apEHOB U UX MPOU3BOJAHBIX.

CynbsdupoBanue. Cynbpupyroiiie areHTel. MeXaHu3M peaKiuu.
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AnkunupoBanue apeHoB 1o @punemo—Kpadrey. Ankunupyromue areHTel. MexaHu3m peak-
LUH.

AuunupoBanue apeHoB o @punemo—Kpadrcy. Aumnupyronue areHThl. MeXaHuU3M peak-
uuu. PernocenektuBHOCTh anwimpoBanus. PopmwimpoBanue no I'arrepmany—Koxy u apyrue
POACTBEHHBIE PEAKIUY.

OOm1re mpeacTaBIeHUs 0 MEXaHU3ME HYKJICO(HIBHOTO 3aMEIICHHUSI.

MexaHu3M OTIICTUICHUS-TIPUCOSAMHEHUS Ha TIPUMEPE MPEBPAIICHUs TaloTeHOCH30I0B B (de-
HOJIBI ¥ apOMaTHYECKHEe aMUHBI. MeTo1bl reHepupoBaHus U (pukcaruu aeruapoodensona. CtpoeHue
JIeTUpOoOCH30Ia.

MexaHu3M MPUCOEAMHEHUSI-OTILETIIICHUST SNAT, IPUMEPHI peakiuil U aKTUBUPYIOIIEE BIIHS-
HUE JIEKTPOHOAKIIETITOPHBIX 3aMeCTUTENeH. AHUOHHbBIEG-KOMIUIEKCH Meii3eHreiiMepa 1 UX CTpo-
€HUeE.

MexaHnU3M apoOMaTUYECKOro HYKJICO(HITHHOTO 3aMenieHus Sn1 B peakiusx ruapoJiisa KaTu-
OHa apEHINa30HHUSL.

Mexanm3m Srnl B apomMaTHdeckoM psiiy W 00JIacTh ero mpuMeHeHus. MHunuupoBanue no-
HpaJIMKaJIbHOMW LIETH.

Tema 10. KongeHcupoBaHHbIE MHOTOsIIEPHbIE APEHbI

KoHneHcupoBaHHBIE apOMaTHYECKHUE YIIICBOJIOPOIbI: HaQTaIWH, (JCHAHTPEH, aHTPAIICH, a3y-
JIeH U JIp.
HutpoBanue nadranunaa, oudennna u apyrux apeHos. [losrydeHne mOJMHUTPOCOCTUHEHUM.
MexaHu3M peaxium.
Kunernyeckuii u TepMOAMHAMUYECKUI KOHTPOJIb B peaklUUU Cyab(GUpOBaHUS Ha MpUMEpe
(denona u Hagrasmuaa. OOpaTUMOCTH peakiuu cyinbhupoBanus. [IpeBpamienus cyab(porpymnis.
AnnnnpoBanue. BoccTaHOBIIEHUE, OKHCIICHHE.
AmnTparnen. O0mas XapaKTepUCTUKA. XUMHYECKHE CBOWCTBA: TAJIOTCHUPOBAHUE, HUTPOBAHUE,
cynb(hUpOBaHNE, BOCCTAHOBJICHHUE, OKUCIICHUE.
Oenantpen. O0mas xapakTepucTuka. XUMHUECKHE CBONCTBA: TAJIOT€HUPOBAaHNE, HUTPOBAHUE,
BOCCTaHOBJICHUE, OKUCIICHHE. MeXaHU3Mbl PeaKIuil.

Tema 11. MHorosiiepHble apeHbl ¢ H30JIUPOBAHHBIMH KOJIbLHAMH

MHorosiiepHbIle apeHbl C U30JMPOBAHHBIMU KOJIbIIAMU: TPYIINa Ju(eHIIa.

HutpoBanue, cynbupoBanue, raloreHUpoBaHKe, AIKIINPOBaHUE JU(PEHIIIA.

®enunnMeranbl. HuTpoBanue, rajoreHupoBaHue, cylb(upoBaHue, alkuIupoBaHue. MexaHus-
MBI PEAKIUH.

PaaukanbHOE rajoreHupoBaHue U OKUCIeHUE. MeXaHu3Mbl peaKIuid.

C-H kucnotHslie cBoiicTBa AMPEHUI- U TPU(HESHUIMETAHOB.

Tema 12 I'asioreHnpou3BoAHbIE AJTMPATHYECKOT0 PsAIAa

Knaccugukanus. M3omepus, HomeHkinatypa. CrocoObl IMOJydeHHMsS TaJIOT€HAIKAHOB W3
CIIUPTOB, aJIKAaHOB, AJIKCHOB; 3aMEILIEHUEM aTOMa OJIHOTO IrajJlOreéHa aTOMOM JAPYroro, XJOpMeTHIIN-
pOBaHUE apEHOB.

Peakiun HyK1€0(MIBHOTO 3aMEIIEHUs] Y HACBHIIIEHHOTO aToMa yriiepoja B alKHJITraJOreHU-
JaxX KaKk METOJ CO3JaHHs CBA3H YIIEPOA-YIIEPOM, YII€pOA-a30T, YIIepOIA-KUCIOPOM, YIIepOa-
cepa, yriepo-pochop (monyuyeHre alnKuiIrajJoreHu0B, CIIUPTOB, THOJIOB, MPOCTHIX I(PUPOB, HUT-
pOCOeTMHeHUH, aMUHOB, HUTPHUJIOB, CIIOKHBIX 3GUpPOB U 1p.). Kinaccupukamus MexaHu3MOB peakx-
Uil HykneoduiabHOro 3amenieHus. OcHOBHbIE xapakTepucTUku Sn1, Sn2 peakiuif. DHepreTude-
CKHUil pouib peaxiuii.
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Peakiun Sn2 tuna. Kuneruka, crepeoxumus. [lonstre o HykieopunsHOCTH. BrnusHue npu-
POJIBI paiuKaia U yXosIel rpynmnsl cyocTpaTa, MpUpoIsl HyKIeo(pUIbHOTO areHTa 1 pacTBOPUTE-
JIl HA CKOPOCTh SN2 peaKiuil.

Merton Mex(a3HOro nepeHoca 1 ero UCIoJIb30BaHNEe B OPraHMYECKOM CHHTE3E.

Peakuuu Sn1 tuna. Kuneruka, crepeoxumusi, 3aBucuMocTb Sn1 mpoiiecca oT NpUpoabl paau-
Kaja, yXOJsIIen rpymisl, pactBoputesss. KapOokaTnoHsl, pakTopbl, ONpeAesSIomne X yCTOHIn-
BOCTh. [leperpynmnupoBku kapOokaTHOHOB. MeTo bl FeHepupOBaHUs KapOOKaTHOHOB.

Tema 13. T'aioreHoNnpou3BOIHBIE APOMATHIECKOTO PSI/Ia

OO6mas xapakTepucTHKa rajoreHIpOU3BOJHBIX apoMaTudeckoro psana. Kmaccuguka-
uust. CnocoObl noxyyeHusi. CtpoeHue, npeaenbHble CTPYKTYPBbI.

XHWMHUYECKHE CBOMCTBA TaJOTCHIIPOM3BOJHBIX apOMAaTUYECKOro psaa. Peakuum Hyk-
1e0PUIBHOTrO 3aMEIeHMs: B3aUMOJICUCTBHE C TMAPOKCHUJIOM HAaTpUs U aMMHUakoM. Mexa-
HUA3M pEaKIUu OTILICIJICHUA-TIPUCOECAUHEHNA. MexaHu3M peakuuu IPUCOCIUHEHNUs-
oTwieruieHus. Peakuuu 5»neKTpoQMIBHOTO 3aMEIleHUs: TajJOreHUPOBAHHME, HHUTPOBAHUE,
cyib(upoBaHue, ANTKUIMPOBAHNE, AMINPOBaHUE. MeXaHu3M peakuuu Sk.

Tema 14. OqHoaTOMHBIE CIMPTHI

OpmHOAaTOMHBIE CITUPTHI. [ OMOJIOTHYECKHUI psill, KiIacCH(HUKAIMS, H30MEPHS U HOMEH-
K1atypa. MeTopl MONy4YeHUs: U3 alKeHOB, KapOOHWIBLHBIX COSAMHEHUH, TaIOTeHAIKAHOB,
CJIO’KHBIX 2(UPOB U KapOOHOBBIX KHCIOT. DIIEKTPOHHOE CTPOSHHE CIIUPTOB. THUIIBI PeaKIIHid
Y PEarcHTOB.

CpoiictBa crimptoB. Crimpthl, kKak cinadbie OH-kucnorsl. CrnupThl, Kak OCHOBaHUS
JIptonca. 3amenieHne TUAPOKCHILHOW TPyl B CIIUPTAaX HA rajoreH (1oj JAeHCTBUEM Ta-
JIOTEHOBOJIOPOIOB, TajoreHu10B Gocdopa, Xxaopuctoro THoHmWIa). Mexanuambel Sn1, SN2, u
CTEPEOXUMHSI 3aMEIICHUS, TUAPUIHBIC TIEPErPYNMIUPOBKH KapOOKAaTHOHOB (PETPOIMHAKO-
JMHOBAsI TIEPerpymnmmupoBKa). Jleruaparanus ciupToB: 00pa30BaHUE MPOCTHIX U CIIOKHBIX
a¢upoB. Peakiuu >nmuMuHHpOBaHUS cUpTOB. OKUCIICHUE TIEPBUYHBIX CIIUPTOB, BTOPHY-
HBIX U TPETUIHBIX CITUPTOB.

Tema 15. /IByxaTOMHbIE 1 TPEXaTOMHbI€ CHHPTHI

JIByXaTOMHBIE U TPEXaTOMHBIE CHHMPTHL. MeToAbl cuHTe3a. XUMHUYECKUE CBOWMCTBA: OKHCIIE-
HUE, allUJINPOBAHUE, ACTUIpATAIUS, B3aUMOJICHCTBIE C aKTUBHBIMU METallaMU, IIeJIo4aMu, Kapoo-
HOBBIMH KHUCJIOTaMH, B3auMojencTBue 1,2-11om0B ¢ 0opHOIl KucinoToi. OKUCIUTENbHOE pacilen-
nenue 1,2-nuonoB u 1,2,3-tpuosioB (flogHas KuciaoTa, TeTpaarerar cBunna). [lunakonuHosas nepe-
rpynnupoBka. B3aumoneiicTBue rimuepuHa ¢ a3oTHOM U ¢ocdoproit kucnotamu. Obpa3oBaHue
XEJIaTHBIX KOMIUIEKCOB. [[pMeHeHne STUIICHTTIMKOIIS U TIINLEPHHA.

Tema 16. ®eHo.bI

®enounbl. Knaccuduxanus. MeToapl MOMydeHUs: ILIEIOYHOE IUIABJIEHUE apeHCYNb(OHATOB,
3aMellleHne TaJoreHa Ha THIPOKCHII, THIIPOJIN3 colieil apenanazonus. KymonbHbli crioco0 moyue-
HUs ¢penona B npomMeinuieHHocTH (cunTe3 [LI.Cepreesa).

CaoiictBa ¢penonoB. @enoissl kak OH-kuciaoTel. CpaBHEHHE KHCIOTHOTO XapakTepa (peHoJIoB
U CIIUPTOB, BIMSHHUE 3aMECTUTENIEH Ha KUCIOTHOCTh (eHosoB. OOpa3zoBaHUe MPOCTHIX U CIOXKHBIX
3¢upoB (heHoNoB. Peakunn 31eKTpoPUIBLHOTO 3aMEIIeHUs] B apOMAaTHYECKOM sifipe (peHoJIOB: Tajo-
TeHUpOBaHUe, Cyab(UPOBaHKIE, HUTPOBAHNE, HUTPO3UPOBAHUE, COUETAHHUE C COJISIMH IMA30HUs, all-
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KuaupoBanue u anuinuposanue. [leperpynnupoBka @puca. KapbokcunnpoBanue (GpeHOIATOB 1ie-
nouyHbIX MeTamuioB 1o Konsbe. @opmuimpoBanue ¢peHomnos no Paiimepy - Tumany, mexanusm 00-
pa3oBaHus CATMLIUIOBOrO anpaeruaa. GopmunupoBanue GpeHosioB no Buiscmaiiepy. [leperpymmu-
poBka ammiioBbIX 3¢upoB ¢enosos (JI.Knsiizen). Oxucnenue ¢GpeHoNOB, B TOM YUCIE MPOCTPAH-
CTBEHHO 3aTpyJHEHHbIX. [IoHATHE 00 apOKCUIIBHBIX pajuKajax.

Tema 17. IIpocThie 3¢pupbl

[Ipocteie >¢upsl. Kinaccuduranus, HoMeHKIatypa. Bumsl nzomepun. MeToabl MOTydeHHS:
peaknus BuiibsiMcoHa, MEXMOJIEKYISIpHAs JETHAPATALUs CIIMPTOB, PUCOSANHEHHE CIIUPTOB U (he-
HOJIOB K QJIKEHAM U aJIKUHAM.

CpoiicTBa mpocCThIX 3(UpOB: 00pa3oBaHWE OKCOHUEBBIX COJIEH, pACHICIUIEHHWE KHUCIOTaMHU.
I'unponepoxcunpl. Tloaydyenue u cBoiicTBa t-rajioreH3¢upoB. BuHmioBsle 3¢puppl UX MOJTydeHHE
(M3 arleTUsIeHA U eraloTeHI(PUPOB).

Kpaynsdups. [lonydenue n npuMeHeHHE B CHHTETHYECKOM MPaKTHKE.

Oxcupanbl. CriocoObl moiydeHHs. PacKpbiTue OKCHPaHOBOTO IMKJA MOJ JEHCTBHEM 3JIeK-
TPOQHUIIbHBIX U HYKJICO(PHUIbHBIX ar€HTOB.

Tema 18 Aabaeruabl U KeTOHBI aTH(GATHYECKOTO Psia
OO6mias XapakTEPUCTUKA HENPENENbHBIX albICTHA0B U KETOHOB. - F-HenpeaenbHble
aJBJETUbI U KETOHBI. MEeTOAbl MOMyYEHUs: KOHICHCAIIUH, OKUCIICHUE aJUIMJIOBBIX CIIUPTOB.
CornpsikeHrne KapOOHUIIBHOW TPYMIBI ¢ JBOWHOM YyTIEpoI-yriIepoaHON CBsA3bI0. Peakmuu
1,2- u 1,4-npucoeIMHEeHNS TUTUHOPTAHUYECKUX COSTUHEHUN, TPUATKUIOOPAHOB, TUATKHII
U TUAPUIIKYTIPATOB, aMUHOB, IIMAHUCTOTO BOJIOPO/IA, TAJIOT€HOBOIOPO/IOB.

Tema 19 Asbaerubl 1 KETOHbBI APOMATHYECKOT0 Psijia

OO6mras xapakTEepUCTHKA apOMAaTHUYECKUX albJeTHI0B M KeToHOB. Kmaccuduxarusi.
Homenknarypa. @usndeckue cBoiictBa. CriocoObl mosrydeHus. XUMUYECKHE CBOMCTBA. OKUCICHUE
KHCJIOPOJIOM BO3/yXa, aMMHUA4YHbIM PAacTBOPOM OKcuaa cepedpa. BoccTaHoBIeHHE KOMITJIEKCHBIMU
ruapuaamMu MetamuioB. Peakuus Kannunuapo (aucnponopimoHupoBanue). BoccranoBienue 1o
Knemmenceny. BoccranoBienue no Kmwkuepy-Bonbsdy.
Peakuun HykI€oO(MUIBHOTO NPUCOEAWHEHUS M KOHICHCALMHM apOMaTHYECKUX albJETHI0B U
KETOHOB: B3aMMOJICUCTBHUE C aMMHAKOM, ajbJ0JbHAs KOHJEHCAIUS, KOHJCHCAIMS C aHTUAPUAAMHU
KapOOHOBBIX KHCIOT. beH3omHOBas KOHAEHcalus. Peakiuu -sIeKTpopHIBHOTO 3aMelleHUs:
HUTPOBAHUE, raJJOTEHUPOBAHUE.

Tema 20. Kap6okcujibHbIe KHCJIOTHI H MX IPOU3BOIHbIE

OO61as xapakTepucTuka KapOoHOBbIX kucnoT Knaccudukarus.

[IpenenvHbIe 0HOOCHOBHBIC KapOOHOBBIE KUCIOTHI. HomenkiaTypa. M3omepus. Ousnueckue
cBoiicTBa. CriocoObl MOMy4YeHUs. DIEKTPOHHOE CTPOEHUE KapOOKCUIBLHOU TPyIIbl U KapOokcuiar-
noHa. PeakiiMoHHBIE IEHTPHI K BO3MOXKHBIEC PEAKIIHH.

XUMUYECKHE CBOMCTBA MpeAeNbHBIX OJHOOCHOBHBIX KUCIOT. KucnoTHele cBoiicTBa. Peakiuu
HYKJICO(UIBHOTO 3aMeleHus. MexaHu3M peakiuu stepuduxanuu. OOpazoBaHUE AHTUIPUIIOB,
raJIor€HaHTHAPUIOB, aMUJIOB. Peakuun o OL-yTJIEPOAHOMY aToMy. Peakunu
nexapOOKCHUITHPOBAHUSL.

Tema 21. MHOro0CHOBHBIE KapOOKCH/IbHbIE KHCJIOTHI AU} aTHYecKoro psiaa

I[BYXOCHOBHLIC KHUCIOTBl. MeToabl CHUHTE3a. XUMHUYECKHE CBOMCTBA. KucmoTHble cBOMCTBA.
OrHomeHue K HarpCeBaHUIO.
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I'maBHbIE ITpECTAaBUTENN: I11aBeJIeBasi KUCIOTA, JUITUIIOKCAIAT B CIOKHOA()UPHOH KOH/IEHCa-
1. MaJloHOBasi KUCJIOTA: CUHTE3BI C MAJIOHOBBIM 3(pupoM, peakius Muxasis. SIHTapHas KucioTa,
ee aHTuapu, uMua, N-OpoMCyKIIMHUMU. AUnuHOBas kucioTa. Konnencanus Jukmana.
@raneBas u TepedraneBas KHCIOTHI, TPOMBIIIJICHHbIE METOIbI TOTydeHHs. DTaneBblid aHTHIPU],
(TaTUMUI ¥ €TO UCTIOIB30BaHUE B CHHTE3E.

Tema 22. ApomaTnyeckue KapOOKCHIbHbIE KHCJIOTHI
OOmiass  xapakTepuUCTHKa  apoMaTU4YecKMX  KapOOHOBbIX  KucioT. Kiaccuduxarms.
Homenknarypa. ®wusnueckue cBoiictBa. CrnocoObl momydeHus. XHUMHUYECKHME CBOMCTBA
OJIHOOCHOBHBIX apOMAaTHYECKUX KHUCIOT. Peakuuum 1o KapOOKCWIIBHOM Tpymme. XUMHUYECKHe
CBOICTBa 10 ApOMaTHYECKOMY KOJIbIy KapOOHOBBIX KHCIOT.

Tema 23. rx-,B-Henpe}IenLHue KHCJIOTHI
-, F-HempesenbHbIE KMCIOTHL. MeTOAbl CMHTE3a: Jeruaparanus P-OKCHKHCIOT, peaKius
Kuésenarens, peakuus Burrura, peakius [lepkuHa, CHHTE3 KOPUYHBIX KUCIIOT.
Peakunu npucoeauenus no asorHon C=C-cBsa3u. CTepeoXuMusi NPUCOCANHEHUS TaJloTeHa U
THIPOKCHIMPOBaHUs TiepkuciaoTamu o Baraepy (KMnOg).
®dymapoBasi 1 MaJIeHMHOBask KUCIOThI. ALIETUICHIUKapOOHOBAs KHUCIOTA.

Tema24. 'HAPOKCUKHUCTOTHI

o-I'MIpOKCUKHUCIIOTEI. METONbI CHHTE3a: THUAPOJIN3 TajJOreHOKUCIIOT, JTaKTOHOB, ITMAHOTHUH-
punHbIA MeToJ. BiusHue BBeAEHUS THIPOKCUTPYNIBI Ha KUCIOTHO-OCHOBHBIE CBOMcTBa. CBOI-
cTBa: 00pa30BaHME JIAKTHIOB, PA3JI0OKEHNE MPU HATPEBAHUH B TIPUCYTCTBHM MUHEPATBHBIX KUCIIOT.
MoaoyHast KHCJI0Ta B €€ COJIH.

B-ruapoxcukucioTel. MeTonbl monydeHus. CBONCTBA: BHYTPUMOJIEKYIIIPHOE YITMMHUHUPOBA-
Hue Boabl. KpoToHOBas Kuciora.

Y-TUAPOKCUKUCTOTHL. MeToapl mosrydeHus. CBOMCTBA: BHYTPUMOJIEKYJISIpHAs IETUApaTalus —
00pazoBaHME JIAKTOHOB.

MHOroOCHOBHBIE€ THJIPOKCUKUCIOTHI. CTepeon30oMephl BUHHBIX KUCIOT. Me30BUHHAsI KUCIIO-
Ta. BuHorpagnas kuciora.

Tema 25. OKCHKHCJIOTHI
OKCOKHCJIOTBI: TTUPOBHUHOTPA/HAS, allETOYKCYCHAsl, IIaBeJIeBOYKCyCHas. MeTopl CHHTE3a:
TUAPOJIN3 JIUTAJIOTeH3aMEIIeHHBIX KUCIIOT, alliIMpOBaHue M amkuiaupoBaHue 1,3-autmana. CBoii-
CTBa.: JIEKapOOKCHIMPOBAHUE, JIeKapOOHUIMpPOBaHUE. ALIETOYKCYCHBIA 3(hHUp U ero coiictBa. Ke-
TO-eHOJIbHas TayroMepusi. CHHTE3BI C alleTOYKCYCHBIM 3(HUPOM.

Tema 26. YroabHasi KHCJI0TA U ee PYHKIMOHAJIbLHbIE IPOU3BOIHbIE

XOpaHruIpusl yroiabHoi kucaoTel. CriocoObl noaydeHus. XUMHUYECKUE CBOMCTBA.
Amuniel yronsHoOU Kucnotsl. KapbamunoBas kucnora. Crioco6s! nosxydeHus. MoueBuna. CrocoOsl
noJlydeHus. XuMHUecKue cBoicTBa. bapbutypoBas kucnora. Ilomyuenuwe. TayromepHble
npeBpaieHuss 0apOUTypoBOW KHCIOTHL. bapOutypaTsl. MoueBHHO(GOPMAIbIETUIHbIE CMOJIBL
ANKWINPOBaHUE U alIMPOBAHUE MOYEBHUHBI. | 'yaHUIUH.

Tema 27. JIunuanl

CtpykTypHble KOMMOHEHTH JunuaoB. Knaccudukauus naunuaos. XKupsl. Kucnotsl kupos.
Crpoenue riuuepuoB. Meiia, Bocka. CroxHble TUIUAbL: (pocomunuapl, Taunepodoconunuibl,
COUHTOJUIHIBI, TIUKOIUNUIb. Pu3ndeckue U XMMHUYECKHe CBOIcTBa >kxupoB. Onpenenenue iou-
HOTO 4ucia xupa. [lepekrucHoe OKucIeHue JIUMUI0B.
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Tema 28. XuHOHBI

[Tomy4yenue o- u n-6er30 M HaPTOXMHOHOB. CBOMCTBA XHWHOHOB: MOJYYEHNUE MOHO M JIUOKCH-
MOB, TIPHCOEANHEHHUE XJIOPUCTOTO BOJIOPO/IA, aHWIMHA, YKCYCHOTO aHTUPUAA, CHUPTOB, PEAKIIHS C
nuenamu. CoIoOCTaBIEHUE CBOMCTB XMHOHOB M ¢, F-HenpenensHbIX kKeToHOB. BoccTaHOBIEHUE X1~
HOHOB. XJIOpaHWJI, €T0 MCIOJB30BaHHUE JUIsI OKUCICHUS U MOJydeHue. XUHruApoH. KoMImiekcsl ¢
nepeHocoMm 3apsiaa (KII3). Youxunonsl. Cemuxunonsl. [lonstue 06 annonpaaukantax. ['uapoxu-
HOH KaK MHTHOUTOP CBOOOTHOPAIUKAIBHBIX PEAKIUNA. AHTPAXUHOH: TOyd4eHHE, TPEICTABICHUE O
CBOICTBaxX U NpUMEHEHUE. AJM3apHH.

Tema 29. Hurpocoenunenust

Hutpoankanel. MeToabl cuHTE3a U3 aJIKWITAJIOT€HU OB, HUTpOoBaHUe ankaHoB 1o KoHoBano-
By. Ctpoenue Hutporpynmnbsl. CBONCTBa HUTPOAJIKAHOB: KHUCIOTHOCTh U TayTOMEpHUs HUTpOAJIKa-
HOB, PE€aKIIMH1 HUTPOATIKAHOB C a30TUCTOM KUCIIOTOM, rajJoreHaMH, KOHJAeHcaus ¢ KapOOHUIbHBIMU
COEJIMHEHUSIMH, BOCCTAHOBJIEHUE B aMHUHBI. TayToMepHsi HUTPOAJIKaHOB.

ApoMaruyeckrue HUTPOCOEAMHEHHS. BocCTaHOBIEHHE HUTPOAPEHOB B KUCIOW U IIEJIOYHOM
cpene. IIpomexyTouHble MPOAYKTHl BOCCTAHOBJIEHHS HUTPOIPYIMIbBI (HUTPO30COECTUHEHUS, apui-
TUIPOKCUIIAMUHBI, a30KCH, a30 U THIpa3ocoeanHenns). bensuannoBas neperpynmnuposka. Boccra-
HOBJICHHE OJHON HUTPOTPYNIBI B MOIMHUTpoapeHax. OOpa3zoBaHuE KOMILIEKCOB C MEPEHOCOM 3a-

pana.

Tema 30.AMuHbI aMpaTHIECKOro psaaa

Knaccugukanus, u3oMmepus, HOMEHKIATypa aMHHOB. MeTOAbI TOJIYYCHUS: aIKHIMPOBAHHUE
aMMHaka 1 aMuHOB 1o ['opmany, ¢pramumuna xanus (I"aOpudib), BOCCTAHOBJICHHE a30TCOACpIKA-
IIMX MMPOU3BOHBIX KapOOHUIIBHBIX COCAMHEHUA U KapOOHOBBIX KUCIIOT, HUTPOCOCTUHEHNMN, aTKH -
na3uioB. BoccTaHoBUTETEHOE aMUHUPOBaHHE KapOOHHUIIBHBIX COCTMHCHUH.

CTtpoeHre aMUHOB, XUMUYECKHE CBOMCTBAa. AMHUHBI KaKk OCHOBaHMs. CpaBHEHNE OCHOBHBIX CBOWCTB
MIEPBUYHBIX, BTOPHUYHBIX, TPETHYHBIX aTU(PATUICCKUX U aPOMATHUECKIX aMHHOB.

Tema 31. AMHHBI apOMaTHYECKOTO0 Psijia

BinsHne Ha OCHOBHOCTH aMHHOB 3aMECTHTEIIEH B ApOMATHYCCKOM sAOpcC. AJ'IKI/IJ'II/IPOBaHI/IC u
AllWJIMPOBAHNC aMHHOB.

BzaumoneiicTBue ICPBUYHBIX, BTOPUYHLIX W TPCTUYHBIX aJ'II/I(baTI/I‘ICCKI/IX U apOMaTHYCCKUX
aMUHOB C a30THCTOH KucnoTol. OKHUCIEeHUE U raJJorcHupoOBaHHC aMHUHOB. Peakuuu BHGKTpO(l)I/IJ'IL'
HOIro 3aMCIICHHUA B OEH30JIbHOM AApe apoOMaTHYCCKHUX aMHWHOB (FaHOFGHI/IpOBaHI/Ie, HHUTPOBAHHC,
Cy.]'IL(bI/IpOBaHI/IC, AJIKUJIMPOBAHUC, aI_[I/IJII/IpOBaHI/Ie), 3allliTa aMUHOTI'PDYIIIIBI.

Tema 32. JInazocoeuHeHusI

OOmue npexacraBieHuss 00 anudaTHUECKUX OUAa30COeTUHEHUsAX. JMazoMeraH, nua3oykcyc-
HBIN up.

Apomaruueckue 1ua3zocoenHeHHs. Peakuuu Aua3oTHUPOBaHUS MEPBUYHBIX APOMATHUYECKHX
aMHMHOB. YCJIOBHS IMA30THPOBAHUS B 3aBUCUMOCTH OT CTPOEHHs aMHHA. MeXaHu3M, PUpPOJIa HUT-
posupytomiero arenra. CTpoeHHe U yCTOMUMBOCTE cojiel tua3oHus. KucioTHO-0CHOBHbIE paBHOBE-
CHsl C yJacTHEM KaTHOHA apeHIMa30Husl.

Peakiun aua3ocoeMHEHUH ¢ BBIJIEIIEHUEM a30Ta: 3aMeHa AMa30rPYIIbl Ha THUIPOKCHII, Tajo-
TeH, 1IMaH, HUTPOIPyIy M BOJOpoJ. Peaknuu numazocoennHeHuid 06e3 BbIAENEHHs a30Ta: BOCCTa-
HOBJICHHE JI0 apWITHIPa3HHOB, a30coueTaHue. A30CoueTaHne Kak peakius 1eKTpoPUIbLHOTO 3a-
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MCUICHHUA. Ason Ana30COCTaBIAIOIUC, YCIIOBUC COUYCTAHUA C aMUHAMU U (I)GHOJIaMI/I. A30Kpacme-
JIN.

Tema 33. I'eTepouHKJINYecKHE COeTHHEHUS

Knaccugukamnus rerepoukioB, HOMEHKIaTypa. [IaTndieHHbIe apOMaTHYeCKUue TeTePOIIUKITBI
c omHUM TerepoaromMoM. DypaH, THodeH, muppon. Cunre3 u3 1,4-TUKapOOHUIBHBIX COCTUHEHUN
(ITane-Kuopp), cunte3 nupposioB no KHoppy, B3aumusle nepexojsl (peakuust FOpbeBa). Apoma-
TUYHOCTb. MOJIEKYIISIpHbIE -OpOUTANIN MATHUYICHHBIX apOMaTHYECKUX IeTEpPOLUKIIOB C OJAHHUM Te-
TepoaroMoM. Peakiuu 31ekTpouiIbHOrO 3aMelIeHHs] B IATHYICHHBIX apOMaTHYECKUX IeTePOLUK-
Jax: HUTPOBaHUE, Cylb(pupoBaHUE, rajJoreHupoBaHue, GopMUIMpoBaHue, auuaupoBanue. OpueH-
Talus AEKTPOPUIBHOTO 3aMEIIECHHUS.

WNunon. CunTe3 mpou3BOAHBIX MHJO0JA U3 (heHmwIrnapasuHa u KeroHoB (Puiuep). Peakuun
ANEKTPOUIBHOTO 3aMEIleHNs B TUPPOJIBLHOM KOJIbLIE UHJI0JIA: HUTPOBaHUE, (GOPMUIUPOBAHUE, Ta-
JIOTEHUPOBAHUE.

HlecTruneHHble apOMaTHUYECKUE TETEPOLMKIIBI C OJHUM rerepoaToMoM. [IupuanH, XMHOIUH U
M30XUHOJIMH. CHHTE3 XMHOJIMHA U 3aMEIIEHHBIX XHHOJIMHOB U3 aHWINHOB 1o Ckpayny u JleOHepy -
Munnepy. ApoMaTu4HOCTh MUPHUANHA, MOJIEKYJISIpHbIE -OpOUTanu nmupuauHa. [Tupuauy u XuHO-
JIUH Kak OCHOBaHWA. Peakium nmupuavHa U XMHOJMHA ¢ ajmkuirajgoreHuaaMu. OKHCIIEHUE U BOC-
CTaHOBJIEHUE MUPUIUHA U XUHOJIMHA. Peakinu 371eKTpouiIbHOro 3aMelleHusl B MUPUANHE U XUHO-
JIMHE: HUTPOBaHHE, CyIb(UPOBAHUE, TaJOTeHUpOBaHUE. N-OKHCh MUPHUINHA U XUHOJIUHA U UX HC-
[10JIb30BaHME B peakuuu HUTpoBaHMs. HykineopunbHoe 3aMelieHne aToMOB BOJIOPO/ia B MUPUANHE
Y XHHOJIMHE B peaknusix ¢ aMuioM HaTpust (UnuanbabuH) v GeHUIUTUTHEM.

Tema 34. AMMHOKHCJIOThI, MENTHABI X 0€JIKH

Howmenxknarypa amunokucioT. Knaccudukarus. M3omepus. @uznueckue cBoiictBa. CrocoOs
noJjiydeHusi. [TpupoaHbie aMMHOKHUCIIOTHI. XUPAITBbHOCTh aMUHOKHUCIIOT. KHCI0THO-OCHOBHBIE CBOMA-
CTBa, aM(POTEpPHOCTh aMUHOKHCIOT. M303nekTprueckas Touka. CHHTE3bl (—aMUHOKHUCIIOT U pasjie-
neHue paneMuyeckux Gopm. CBOHCTBa aMUHOKHUCIOT: IO aMHHOTPYIIE, KapOOKCHITY, OKHCICHUE
aMUHOKHCIIOT. KauecTBeHHBIE peakii O.—aMHUHOKHCIIOT.

Homenknarypa nentugoB. OCHOBHbIE MPHUHIMIIBI CHHTE3a IMOJIUIENITHAOB; 3alIUTa aMHHO-
TPYIIBI U aKTUBAIMS KapOOKCUIbHOM rpynmsl. TBepaodasubiit cunTe3 nentuaoB. OOIre npuHIu-
bl OTIpEeCTICHUS] CTPOSHUS NenTHa0B U OenkoB. [lepBuuHas, BTOpUYHAs U TPETHYHAs CTPYKTypa
OCJIKOB.

Tema 35. YrieBoanl

MoHocaxapusl 1 nosmcaxapuabl. Kinaccupukanus u ctepeoXxuMus MOHOCAXapuaI0B. AJIbJO-
3bl (QIBJOTPEO3BI, AJIBJONEHTO3bI, allbJOTE€KCO3bl) U KeTO3bl. CTEPEOXUMUs allbl03 U KETO3 B IPO-
exiusax Pumepa. Luknnueckue nomyanerany ajabJI0TeKco3: TNIIOKOMUPAHO3bl U TIHOKO(QYPAHO3BL.
a- u B-anomeprl. dopmynsl Xeyopca it aHOMEPHBIX MOHOCAXapuaoB. TayToMepus MIUKINIECKUX
U OTKPBITHIX ()OPM B pacTBOpax MOHOCAXapuaoB, MyTrapoTanus rioko3sl. Kondopmaruu nupanos-
HOTO IMKJIA.

Peakiiun MmonocaxapuaoB. lonyueHue rimko3usoB Kak 0co0oi (GOpMbI HUKINYECKUX alleTa-
neil. CHHTE3 MPOCTBIX U CIOXKHBIX 3(PHUPOB MOHOcaxapuJoB. OKHCIEHHE albJ03 pa3IMYHBIMU
okucnurensamu. McuepnpiBaroiiee OKMCIEHUE MOHOCAXapUI0B HOJHONW KHca0Toi. CHHTE3 MOHOCa-
xapusioB o Kmmanu-®umepy u aerpaaanus no Bomo-Pyddy.

Hucaxapuel (0M03b1): ManbTo3a, 11e/100103a, JIakTo3a, caxapo3a. CTpoeHHe TucaxapuaoB.
[Tonucaxapuapl: LEIOI03a U KpaxMall.
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6. TEMbI IPAKTUYECKHNX U CEMUHAPCKHX 3AHATHIA

V ceMecTp

IIpakTnueckoe 3ansTue 1
Tema 1.1 OcHOBHBIE IOHATHSI B OPraHUYeCKON XUMHH

Bomnpocsr:
Uro usyuaer opranuueckas xumusa? Teopus CTpOEHMs] OpraHMYECKUX coeluHeHuidl A.M.
byrneposa.
N3omepus. Buast nzomepun. IIpumepst.
Krnaccudukanus opraHM4ecKux COEUHEHUH M0 YTIEPOJHOMY CKEIETY MOJIEKYJIbI.
Knaccudukanus opraHm4eckux COeTUHEHHUH M0 (PyHKIIMOHATBHBIM IPYIIIIaM.
OcHOBHBIE KJIacChl OPraHUYECKUX COETMHEHUH.
Homenknarypa oprannueckux coequHeHnii. OcHoBHbIe TepMuHBI HoMeHKIaTypsl MIOTTAK.
THuIbI XUMUYECKUX CBA3EH B OPraHUYECKUX COCIUHEHUAX. XAPAKTEPUCTUKU KOBAJICHTHOU CBS-
3M.

IIpakTHyeckoe 3aHsATHE 2
Tema 1.2. Knaccupukanusi oprannyecKux peakiuii.
B3anMHoe BiIMsIHHE ATOMOB B M0JIEKYJ1aX OPraHUYeCcKHUX cOoeUHEeHHIA.
Bomnpocsr:
Kunerndeckuit 1 TepMOAMHAMHYECKUN KOHTPOJb peakuuu. [loHsTHS: CyOCTpar, peareHt, pe-
AKIIMOHHBIA TEHTP, PaAUKaIIbI, AIEKTPOQMIbI, HYKICO(HIb, KapOOKaTHOHBI, KapOOAHUOHBI.
['oMonuTHYECKHI U TETEPOJIMTUYECKUN pa3pbiB KOBAJICHTHBIX CBA3ECH.
Knaccudukanus opraHnueckux peakiui mo xapakTepy H3MEHEHHH CBs3eH B cyOcTpaTe M pea-
TEHTE.
Knaccudukamnus opraHnueckux peakiuii B COOTBETCTBUU C KOHEYHBIM PE3yJIbTaTOM U IO YHC-
JIy 4acTUll, MPUHUMAIOIINX yJaCTHE B JIEMEHTApHOU cranuu. [IoHATHSA: pernoceneKTuBHOCTD,
XEMOCEJIEKTUBHOCTh, CTEPEOCETEKTUBHOCTb.

IIpakTuyeckoe 3ansaTHE 3
Tema 1.2 BzanuMHOe BiIUsIHHE ATOMOB B MOJIeKYJIaX OPraHUYeCKHX COeTMHEeHUId.
Bompocsi:
OnektpoHHbie 3G dekTsl 3amectuTeneid. UHnykTuBHbI 3¢ dekt 3amectutens. Ero mpupona,
3HAK. DJIEKTPOHOIOHOPHBIE U 3JIEKTPOHOAKIENTOPHBIE 3aMecTuTeNnu. [Ipumepsl 3amMecTuTeneH,
00J1a1a101UX MOJI0KUTEIBHBIM U OTPUIIATENILHBIM UHIYKTUBHBIM 3G (HEeKTOM.
Meszomepubiit 3pdext 3amecturens. [Ipumepsl 3amectureneii, 06JaAa0MIUX MOJI0KUTEIbHBIM
Y OTPUIATEIILHBIM ME30MEPHBIM 3P HEKTOM.
Buner conpspxenust. [Ipumepsl T, m-COMPSKEHHBIX CHCTEM.
[IpumepsI p,T-CONMPSKEHHBIX CUCTEM.

IIpakTHyeckoe 3ansiTue 4
Tema 2. Kuc/10THO-0CHOBHBIE CBOWCTBA OPraHUYECKUX COeTHHEHMI.
Bonpocsr:
Kucnotnocts 1 ocHOBHOCTB 110 bpencreny.
KucnotHo-ocHOBHas mapa U KUCIOTHO-OCHOBHOE PaBHOBECHE.
@akTOpPbI, ONPEIEIAIOLINE CUITY KUCIIOT U OCHOBAHUM.
Kucnotel u ocHoBanus Jlstonca.
Kectkue u MATKHUE KUCIOTHI 1 OCHOBAHUSI.
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IIpakTnueckoe 3ansTHE 5
Tema 3. Ctepeoxumust

Bomnpocsr:

Bunpt crepeonzomepoB. Kondurypamus. ['eomerpudeckas n3omMepusi.

OnTnueckas u3omepus. XupajabHOCTb. ACUMMETPUYECKUI aTOM yriepoja. JHaHTHOMepbI. D-
u L-nomenknarypa. KonpurypannoHHslii cTanaapr.

R- u S-Homenknarypa. Jlnacrepeomepsl. IIpumepsr.
Kondopmannonnas nzomepust Ha MpuMepe dTaHa. JHepreTudyecKas auarpaMMa MOBOPOTHBIX
M30MEPOB JTaHA.

Kondopmanuu H-Oyrana. JHepreTudeckas quarpamMmma KOHPOpPMaIMOHHBIX H30MEPOB OyTaHa.
Kondopmannn nuxnnyueckux coeAMHEHUH Ha MpUMepe HUKIIOreKcaHa: KOHQOopMaliu Kpecion
BaHHa.

IIpakTnueckoe 3ansaTue 6 Tema 4. IlpenesbHbIe YIJIeBOA0OPOAbI (AJKAHBI)

Bomnpocsr:
OO6mrast XxapakTeprucTHKa IPeIeTbHBIX YIIIEBOA0POIOB, dJEKTPOHHOE cTpoeHre. HomeHkmaTypa.
®u3nYECKUe CBOMCTBA.
Buael nzomepun.
[TpombInieHHbIE 1 TA00PATOPHBIE CIIOCOOBI MTOTYICHUS aTKAHOB.
XUMHUYECKHE CBOMCTBA alKaHOB. THIBI peakiuii U peareHToB. MexaHu3M peakiuu cBOOO HO-
paarKaIBLHOTO 3aMENICHHs Ha TIPUMEpE PEaKkluy TaJIOTeHUPOBAHUSI.
MexaHu3M peakiuu HUTPOBAHUS.
CynbdupoBanue u CynbGOXJIOpUpOBaHUE. MeXaHNU3M peakluu CylnbhOXIOpHUpOBaHHs (pa3o-
Oparth).
Oxkucnenue ankaHoB. M3omepuzanusi.
HerunpupoBaHue.
KpekuHr u nuposn3 ankaHos.

IIpakTuyeckoe 3ansaTHe 7
Tema 5. IlukioaJaKaHbI
Bompocsi:
OO6mas xapakTepucTuka nukioankanoB. Kinaccuduxanus. Homenknatypa.
N3omepus nMKII0aIKaHOB.
®uznyeckue cporictBa. CriocoObl MOTyIESHHUS.
[IpocTpaHcTBEeHHOE CTPOCHUE IIUKIOIpoIaHa. «baHaHOBBIE CBA3MY.
[IpocTpaHcTBEeHHOE CTPOCHUE IIUKIO0YyTaHa.
[IpocTpaHCcTBEHHOE CTPOCHUE ITUKIIONIEHTaHA.
XUMUYECKUE CBOMCTBA IIUKIIOATIKAHOB: THAPUPOBaHHE, rajoreHupoBanue. OKUCICHNUE 1HK-
JIOTeKCaHa.

Nook~wnE

IIpakTHyeckoe 3ansiTHe 8
Tema 6. AJIKeHbI
Bonpocsr:
OO01as xapakTepucTUKa aIKeHOB, AJIEKTPOHHOE cTpoeHune. HoMeHnknatypa. dusznueckue CBOM-
CTBa.
Buaer uzomepun.
[TpompInieHHBIE U TA00paTOPHBIE CIIOCOOBI TIOTYYECHUS aTKEHOB.
XUMHUYECKUE CBOMCTBA alKEHOB. THUIBI peakuuil U peareHToB. Peakiuy nmpucoeIMHeHus K ai-
KeHaM. MeXaHu3M peakinii AeKTPOPHUILHOTO MPUCOETUHEHUS TaJOre€HOB.
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MexaHu3M peakuy MEeKTPO(GUIBHOTO MPUCOSAUHEHUS TaJoreHOBO0poIoB. [IpaBuno Map-
KOBHHKOBA.

MexaHHu3M peaxIiy MEeKTPOPUIBHOTO MPUCOSTUHEHHS BOIBI.

[Ipucoenunenue cepHoii kuciaotel. 'uapodopupoBanue: 00pa3oBaHue MOHO-, IU- U TpHUAaJI-
Km10opaHoB. PamukansHOe prcoeanHeHne OpoMoBoopoaa. Db ekt Xaparma.

Peakuuu okuciieHus aJlkeHOB: KHUCIOPOJOM, MATKOE OKHCIIeHHe 1o Baruepy, xecTkoe okucie-
HUE, 030HOJIN3, IOJTHOE OKUCIICHHUE.

Peakuuun nonumepusanuu. Peakunu 3amenieHus.

IIpakTuuyeckoe 3ansiTue 9
Tema 7. AIKHHBI
Bomnpocsr:
OO0mmas XxapakTepuCTHKa aJTKHHOB, JICKTpOHHOE cTpoeHre. HoMeHkmaTypa. @usndeckue cBOM-
CTBa.
Buaer nzomepun.

. [IpoMpIsieHHBIE U JTaOOpaTOPHBIE CLIOCOOBI MOTYYEHHSI ATTKUHOB.

4. Xumuueckrue CBOWCTBA aJIKMHOB. THIBI peakuuil U peareHToB. Peakunu 31mekTpo@uiIbHOro

o~ o

w N

8.

9.

IPHUCOCINHCHUA K aJIKHHaM: IIPUCOCANHCHUEC I'aJIOT'CHOB, TaJIOTCHOBOA0OPOJ0B.

. [Ipucoennnenue Boabl — peakius Kydeposa.
. Peaknum Hyki1€o(pUIBHOTO TPUCOCTUHEHHUS K aTKWHAM (peaklM¥ BUHUIMPOBAHMS): TIPHCOCTHU-

Henne HCN, kapOOHOBBIX KHCIIOT,CIIUPTOB, THOJIOB, (DEHOJIOB.

. PeaKHI/II/I OKHCJICHUA-BOCCTAHOBJICHU .

Peakiuu monmmMepu3anuu: [uMepu3aniys, TpUMEpHU3aliis, TeTpaMepHu3allu.
Peaknuu 3amenienus.

IIpakTnyeckoe 3ansaTue 10
Tema 8. /lueHoBbI€ YIJIeBOAOPOIbI

Bompocsi:
OO6mras XxapaKTepUCTUKA aJIKaIueHOB, HOMEHKIIATypa, CTpOSCHUE. THITBI TUEHOBBIX YIIJIEBOJIOPO-
JIOB.
Buasl nzomepun.
[TpombInieHHBIE B TA00PAaTOPHBIE CITOCOOBI MOTYUYSHUS aTKaIUCHOB.
DNIEKTPOHHOE CTPOCHHUE TUCHOBBIX YIJIEBOJAOPOJIOB C COMPSHKCHHBIMU CBSA3SIMHU Ha mpumepe 0y-
tagueHa-1,3.
XHWMHYECKHE CBOMCTBA COMPSIKCHHBIX JUEHOB. THIBI peakiuii M peareHToB. Peakiuu mpuco-
eauHEeHUsl. MexXaHu3M peakluy MPUCOCAMHCHHUS Ha MPUMEpPEe PEaKkuy THAPUPOBaHUS, 00pa3o-
Banue 1,2- u 1,4-npoaykToB.
MexaHu3M peakiuu NPHCOCIUHEHUS Ha MPUMEpPEe PEeaklud TaIOTCHHUPOBAaHUS, OOpa30BaHHE
1,2- u 1,4-npotyKTOB.
MexaHu3M peakluy MPUCOEIMHEHHS Ha TIPUMEpE PEaKkuu TUAPOrajoreHupoBaHus, 00pa3oBa-
Hue 1,2- u 1,4-npoayKToB.
MexaHu3M peaklMM MPUCOCTUHEHHUS TaJoreHOBOJOpOJa K HECHMMETPUYHOMY AUEHY (H30-
IIPEH).
Peakuuu nmonumepusanuu. Kayayku.

10. Peakmuy HUKIOTPUCOEAUHEHUS (IMEHOBBIA CUHTE3).

1.

IIpakTuyeckoe 3ansitue 11
Tema 9. ApomaTHyeckue yriieBoA0pPobl
Bomnpocsr:
Oomas xapakTepuctuka apeHoB. [IpusHaku apomarugHocTy. [IpaBuno Xrokkens.
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Homenxknarypa. Buast usomepun. @usznueckue CBOMCTBA.

[IpombinuIeHHBIE U TA00OPATOPHBIE CLIOCOOBI TTOTYYEHHUS apEHOB.

DNeKTpOHHOE CTpOeHHE OeH307a.

XHUMHUYECKUE CBOMCTBA. Peakuuu nprucoemHeHusl.

Peaknuu okucnenus 0eH30J1a ¥ €ro FOMOJIOTOB.

Peakium 3amenienns. MexaHu3M peakiiy 3JIeKTPOPHILHOTO 3aMEIICHHUs B apeHax Ha pUMepe
rajoreHupoBaHus O0exsoua. Ponb karanusaropa B peakiyH.

MexaHu3M peakiuy IEKTPOPHUIHLHOTO 3aMEIICHHS B apeHaxX Ha MPUMEpPE HUTPOBAHHS OCH30I1a.
Pois xatanuzatopa B peakuuu. CynbdupoBaHue.

MexaHu3M peaklyy IEKTPOPUIBHOTO 3aMEIIeHUsI B apeHax Ha MpUMepe peakluil alKuIupo-
BaHus OeH3o0u1a. Ponb katanu3aropa B peakiyy.

MexaHu3M peakiu EKTPOPUIBHOTO 3aMEIIeHHs B apeHax Ha IpUMepe Peakiuil aruinpoBa-
Hus OeH3ouia. Ponb katann3aropa B peakiyy.

Peakuuu 3amenienus B 3aMelleHHbIX apeHax. [IpaBuna opuenTanum 3amecturenei. OprueHTan-
Tol | 1 |l pona. OObsicHEeHuE OPUEHTUPOBOYHOTO JEHCTBUS.

IIpaBuna opueHTaNMU B IU3aMENIEHHBIX apeHax. CoriaacoBaHHas M HECOTJIACOBAHHAA OPUECHTA-
s

IMpakTuyeckoe 3ansTue 12
Tema 10. MHorosizepHbie apoMaTH4YeCKHe YII1eBOI0POIAbI

Bomnpocsr:
KonnencupoBanHuele apomatuyeckue coenuHeHus. Hadramma. OOmas XxapakTepucTHKA.
[Tonyuenue.
XuMUYecKkue CBOMCTBa Ha(TalMHA: TaJOT€HUPOBAHUE, HUTPOBAHUE, ALMUIUPOBAHUE,
cynb(dupoBanHue.
XuMHYecKue cBoicTBa HaTaJIMHA: BOCCTAHOBJICHHUE, OKUCIICHHUE.
[IpousBoHbIe HadTaNHHA.
AnTtpanen. O0mas xapakTepucTrka. XUMHUYECKUE CBOWCTBA: TaJOTEHUPOBAHUE, HUTPOBAHUE,
cynb(hupOBaHNE, BOCCTAHOBJICHHUE, OKUCIICHUE.
Oenantped. O0miasi xapakTepucTUKa. XUMHUYECKUE CBOWCTBA: TaJIOTeHUPOBAaHUE, HUTPOBAHUE,
BOCCTAHOBJICHUE, OKUCJICHUE.

IIpakTuyeckoe 3ansaTue 13
Tema 11. MHorosiiepHble apeHbl ¢ H30JIMPOBAHHBIMH KOJILI[AMH
Bomnpocstr:
MHorosiiepHble  apeHbl € H30JMPOBAHHBIMU  KoiblamMu. ['pynna mudenuna. OOmas
XapakTepucTUKa. XMMHUYECKUE CBOMCTBA: HUTPOBAaHUE, CYIb(UPOBAHUE, TAJIOTCHUPOBAHHE.

. ®enmnmeransl. O6mas xapakrepuctuka. [lonyuenue.

XUMHUECKUE CBOMCTBA: HHUTPOBAHUE, PAJUKAIBHOE TaJOI€HUPOBAHUE U  OKHUCIIECHHUE
METHJICHOBOH I'PYIIIIBI.

4. KHuCIIOTHBIE CBOMCTBA: B3aMMOJCHCTBUE C aKTUBHBIMH METaJJlaMUd M aMHUJIOM HaTpu.

IIpakTnyeckoe 3ansaTHe 14
Tema 12. I'ajioreHnpon3BoHbIe aTU(paATHUECKOTO psiga
Bomnpocsr:
OOmiast xapakTepHCTUKa TaJIOTeHIPOU3BOHBIX anupaTrueckoro paga. Knaccudukamus, Ho-
MeHKJIaTypa. @U3n4YeCKUe CBOMCTBA.
[IpomblluIeHHBIE U Ta00PaTOPHBIE CIIOCOOBI MTOTYYEHUS TAJIOT€HYTTIEBOI0POJIOB.
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DIEKTPOHHOE CTPOCHUE, XUMHUECKHE CBOMCTBA TaJIOT€HYTJIEBOIOPOIOB. THIIBI peakuuii U pea-
reHTOB. Peakunu HyKJI€o(pHUIBLHOTO 3aMEUICHHUs: THIPOJIN3, B3aUMOICHCTBUE C aJIKOTOJISTAMH,
COJIIMH KapOOHOBBIX KHCIOT, CylTb(UAaMHU, aMMHUAKOM, [HUAHUIAMH, HUTPUTAMH, PEAKIIUS
I'punbspa, peakuus Bropua.

MexaHu3mbl peakiuii Sn1 1 Sn2. DakTOpeI, CIOCOOCTBYIOIIHME MTPOTEKAHUIO PEAKITUN 110 MeXa-
HU3MaM Sni U Sne.

[leperpynnupoBku KapOOKaTHOHOB.

Peakium »>IMMUHHMPOBAHUS: O-DITUMHHHUPOBAHUE, [-2IIMMUHHPOBAHUE, Y-DIIMMHUHHPOBAHUE.
Mexanusmsl peakuuid E1 u Eo.

IIpakTnueckoe 3ansaTHe 15
Tema 13. T'ajioreHNPoON3BOIHbIE APOMATHYECKOI0 Psia
Bomnpocsr:
OOmiass xapakTepHCTHKa TaJOreHIPOU3BOJHBIX apoMaruyeckoro psna. Kiaccuduxarms.
®dusnueckue croiicTBa. CriocoOs! mostyuenus. CTpoeHue, MpeaeibHbIe CTPYKTYPHI.
XUMUYECKHE CBOMCTBA: peakUuu HYKICO(DUIBHOTO 3aMELIEHUs: B3aUMOJEHCTBUE C
TUAPOKCUIAOM HATpUs U aMMHAaKOM. MeXaHU3M peakiiy OTIIeIICHUA-TIPUCOETUHEHUSI.
MexaHu3M peakluy IpUCOEeINHEHUA-0TIIEIUICHUS.
Peakuuu snekTpoduIbHOTO 3aMelIeHHs: TaJIOT€HHPOBaHUEe, HUTPOBaHHE, CyIb(UpOBaHUE,
ATKWJIMPOBAHKE, allMJIMPOBaHNE. MeXaHU3M peaknuu Sg.

IIpakTuyeckoe 3ansaTe 16
Tema 14. IlpenenbHble 0THOATOMHBIE CITUPTHI
Bomnpocsr:
OO0mrasi xapakTepHCTHKA CIUPTOB, Kiaccudukaius, HOMeHKIaTypa. M3omepus. duzndeckue
CBOWCTBA.
CriocoObl MosTyueHusi CIUPTOB.
DNEeKTPOHHOE CTPOEHUE CIUPTOB. THUIBI PeaKiHii U peareHTOB.
XUMHUYECKUE CBOMCTBA CIUPTOB. KMCIOTHO-OCHOBHBIE CBOMCTBA.
Peakuuu ¢ yyactuem HyKi1€0(pUIBHOTO LIEHTpa: 00pa30BaHuE MPOCTHIX U CIOKHBIX 3(DUPOB.
Peakuuu ¢ yyactuem a5eKTpopHIBHOTO HEHTpa: B3aUMOJICHCTBHIE C raloreHoBoAopoaaMu. Me-
XaHU3MBI peakiuii Sn1 1 Sn2.
Peakuuu ¢ yuactuem CH-KUCIIOTHOTO LIeHTpa (peaklnuy SIMMUHUPOBAHUS CITUPTOB).
Peakuuu okuciaeHus IEPBUYHBIX, BTOPUYHBIX U TPETUUYHBIX CIIUPTOB.

IIpakTnyeckoe 3ansTue 17
Tema 15. MHOroaToMHbI€ CIIUPTHI
Bomnpocsr:
OO1as XxapakTeprcTUKa MHOTOaTOMHBIX criupToB. Knaccuduxanus. Homenknatypa.
du3nyecKue CBOMCTBA.
CrniocoOblI 1oJTy4eHHss MHOTOATOMHBIX CIIUPTOB.
Xumunueckue cpoicTBa. KHUCIOTHBIE CBOMCTBA: B3aMMOJIEHCTBHE C AKTUBHBIMH MeTaslslaMH,
OKCHJIaMH, THUpokcuaaMu. OOpazoBaHUe XeIaTHBIX KOMIIJIEKCOB.
Peakiun 3ameneHus THIPOKCHWIBHOM TpyNIbl: B3aUMOJCHCTBUE C TaJlOr€HOBOAOPOJIAaMHU,
o0Opa3oBaHue MPOCTHIX (LMKINYECKUX) PHPOB, 00pa30BaHUE CIOXKHBIX 3(PUPOB (C A30THOM,
(docdopHoii 1 KapOOHOBBIMU KHCIIOTAMH ).
Jleruapartaiiusi MHOTOaTOMHBIX CITUPTOB.
Oxwucnenue: a30THOM KHMCIOTOM, JKECTKOE OKHCIIEHHUE, TJIMKOJbHOE paclleruieHue (OKHUCIEeHue
MOJIHOM KUCJIOTOM M TeTpaaleTaToM CBHHIIA).
VI cemecTp
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IIpakTuyeckoe 3ansitue 18
Tema 16. @eHobl
Bomnpocsr:

OOmast xapakTepucTuka (heHOJIOB, KiIaccuuKays, HoMeHKIaTypa. Pu3ndyeckrue CBOUCTBA.
CriocoObI moJTy4eHusI.
DneKTpoHHOE CTpoeHHE (PeHosa. XMMHUUECKUE CBOMCTBA: KHCIOTHO-OCHOBHBIE CBOMCTBA.
Peakiuu ¢ ygactuem HyKJICO(QHIBHOTO [EHTPA: aJKIJIUPOBAHKE, AlIUIMPOBAHNE
Peakuuu c ydactuem asnexktpoduibHOro nenrpa: 3amemenne —OH-rpynnsl Ha ranoreH, 3aMe-
menne —OH-rpynnel Ha amuHOrpynny (peakuus byxepepa).
Peakuuu »5eKTpoMIBHOTO 3aMEIIeHUs B apoOMaTUYecKoM siipe (PEHOJIOB: raJoreHUpOBaHUE,
HUTPOBaHUE, CylbpUpoBaHue, kapookcunupoBanue (peakuus KonpOe-llImurra), rungpoxkcume-
TUIMpoBaHue (mosydeHue (eHonpopmManbIeruIHblX cMoi), popMunnpoBanue (peakuus Paii-
Mepa-Tumana).
Peakunu okuciaeHUs-BOCCTAaHOBIIEHUS! (PEHOJIOB.

IIpakTuyeckoe 3ansitue 19
Tema 17. IIpocThie 3¢pupbI
Bomnpocsr:

O6mras xapakrtepucTrka npocThix 3¢upoB. Kmaccudpukanms. Homenkmarypa. Mzomepust.
®u3NYECKNEe CBOMCTBA.
CriocoOsl moJtyyeHusl.
XWMHYECKUE CBOMCTBA: OCHOBHBIE CBOMCTBA (B3aUMOJCHCTBUE C MUHEPATLHBIMU KUCJIOTAMH ).
Pacmienienue ragoreHoBOJOPOIHBIMU KHCIOTAMU, METAJUTMUECKUM HATPUEM IPU HarpeBaHUU.
o-I"amorernpoBanne. XUMHUECKHE CBOMCTBA OL-TAIOT€H3aMEIIEHHBIX 3(UPOB: B3aUMOICHCTBUE
C HyKJI€O(pUITbHBIMH peareHTaMu, AeHCTBUE CIUPTOBOTO PacTBOpA IIEIOYH.
Oxkwucinenue.
OnexTpoduapbHOE 3aMelleHre B apoMaTHUecKuX 3(upax: TajJoreHupoBaHuEe, HUTPOBAHUE,
anuinupoBanue. [leperpynnuposka Kisiizena.

IpakTuyeckoe 3ansaTue 20
Tema 15. Kap6onunjbHble coequHeHus1 aTU(aTHYIECKOr0 psaaa
Bompocsi:
OOmiass xapakTepucTUKa KapOOHMIBHBIX coenuHeHuil. Krnaccuduxanus. Homenknatypa.
N3omepus. usnueckue cBoiCTBA.
CriocoOsl moTyueHusl.
DNEeKTPOHHOE CTPOCHHE KapOOHWIBHBIX COEAUHEHUN. PeakiinoHHbBIE IEHTPHI K BO3MOYKHbBIE
peakiuu. CxeMbl HYKICO(PHUIBHOTO MPUCOEINHEHHUS.
XUMUYECKUE CBOMCTBA: peaKlMU MPUCOCTUHEHUS (TUapaTanus, IpUCOeINHEHUE CITUPTOB)
MexaHu3M peakini.
[Ipucoeaunenue THOIOB. MeXaHNU3M peakluH.
[IpucoenuHeHre MUAHOBOJOPOIHOM KHUCIOTHI, THAPOCYIb(UTA HATPUS, MATHUHOPTaHUUYECKUX
COCIMHEHUM.
Peakuuu 3amemenus kapOoHuUIbHOTO Kuciopona. [lpucoenuHeHwe amMmMuaka U €ro
npousBoaHbIX. OcHoBanus Iludda, oxcumbl, THAPA30HBI, a3WHBI, (HEHUITUIPA3OHBI,
ceMuKkap0a3oHbl. 3amelleHne KUCIOPO/ia Ha TalloTeH.
Peaknuu konneHncanuu. Mexanusm anbJ0JdbHON KOHIEHCAIUH.
Peaknun oxucnenusi. OKuclIeHUE adbAETUIOB KUCIOPOJOM BO3/lyXa, aMMHUAYHBIM PACTBOPOM
okcuaa cepebpa, peaktuBoM Denmara. OKHCIEHUE KETOHOB KHCIOPOJOM  BO3IyXa,
MEePOKCHIHBIME cOeIMHEeHUsAMU (peakius baiiepa-Bumnurepa).
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13.
14.
15.
16.
17.
18.
19.
20.

Peaknuu BoccraHoBieHus. BoccraHoBieHue BOAOPOAOM, TMApPUIAMU MeETAIOB. Peaknus
Kannunuapo. Peaknus Tunenko.

I'aymoreHupoBaHue O.-YTIIEPOJHBIX ATOMOB.

Peaknuun nosmmMepusanuu.

IIpakTuyeckoe 3ansitue 21
Tema 19. HenpeaeabHble ajibaeruibl H KETOHBI.
ApoMaTnueckue ajbAeruabl H KeTOHBI.
Bomnpocsr:
OO011as XapaKTepUCTUKA HENPEENbHbBIX albJAETUA0B U KETOHOB. XUMHYECKHUE CBOICTBA.
OO6mrast xapakTepuCTHKa apOMAaTHYECKHX albJerujoB © KeToHOB. Kiaccudukanms.
Homenknarypa. ®dusnyeckne cBONCTBA.
Cnoco06bl mostyuenust (6).
Xumuyeckue cpoicTBa. OKHCIIEHHE KUCIOPOJIOM BO3/yXa, aMMHAuHbIM pPAacTBOPOM OKCHJa
cepebpa. BoccraHoBiieHME KOMIUIEKCHBIMU THUApHAaMH MeTauioB. Peakmus Kanuurapo
(mucnponopuronupoBanue). Boccranosnenne mno Kriemmenceny. BoccraHoBienue 1o
Kuwxuepy-Bonbdy.
Peakuun Hyki1€0(MIBHOTO NPUCOENIMHEHUS M KOHJEHCAIMM: B3aUMOJICHCTBHE C aMMHAaKOM,
aNbJI0JIbHAs KOHJEHCALMs, KOHJIEHCALUS C aHTHIpHUJIaMU KapOOHOBBIX KUCJIOT. beH3omHOBas
KOHJICHCAIIMSL.
Peakuuu snekTpoduibHOro 3aMenieHus: HUITPOBaHKE, TaJIOT€HUPOBAHMUE.

IIpakTuyeckoe 3ansATHE 22
Tema 20. IlpenenbHbie 0THOOCHOBHbIE KAPOOHOBBIE KMCJIOTHI M X IPOU3BOIHbIE
Bomnpocsr:
OO6mras xapakTepucTuka kKapOoHOBBIX KUCIOT Kiaccuduxarusi.
[IpenenbHBIe OJHOOCHOBHBIE KapOOHOBEIE KUCIOTH. Homenknatypa. 3omepus. Ousndeckue
CBOICTBA.
CriocoObl moJTyueHusl.
DNEKTPOHHOE CTpOeHUE KapOOKCUIBLHOM TPYIIbl. PeakiinoHHbBIE IEHTPHI U BOZMOKHbBIE
peakuuu.
Xumuueckue cBoiictBa. KucinorHeie cBoiicTBa.
Peakuuu nHykiieouinbHOro 3aMeleHus. MexaHusm peakiuu dTepudukainmm.
OO0pa3oBaHue aHTUIPUJIOB, TAIOT€HAHTUAPUIOB, aMUI0B. Peakiiuu o o-yriepoaHoMy aTomy.
Peakuuu nexapOOKCUIMPOBAHUS.
OyHKIMOHAIBHBIE MPOU3BOIHBIE KAPOOHOBBIX KUCIOT: CIOXKHBIE d(PHUPHI, TaIOT€HAHTHIPHUIbI,
aHTUIIpUIbL, aMubl. O0IIas XapaKkTepUCTUKA.
lanorenanruapuapl. XuMmuueckue cBoiictBa. CriocoObl noayyeHus. XUMUYECKUE CBOMCTBRA.
Anrunpunsl. Tunsl anruapuaoB. CriocoOsl nomyyeHusi. XUMHYECKHUe CBOICTBA.
Crnosxnbie 3¢upsl. CriocoObl TOTyYeHUS.
MexaHu3M peakifii KUCIOTHOTO M IIEJI0OYHOTO THUAPOIH3a CIOXHBIX 3¢dupos. [lepesrepudu-
Karus.
CrnoxxHodpupHas KOHACHCAIUS.
B3aunmojelicTBre ¢ MarHMHOpraHM4eCKUMHU CoeAMHEHUsIMA. BoccTaHoBIeHE.
Amugpl. O6mas xapaktepuctuka. CriocoObl MOTydeHus.
Crpoenue. Xumuyeckue cBOMCTBa aMU1I0B. KHCIOTHO-OCHOBHBIE CBOMCTBA.
Peaknuu anunupoBanusi. MexaHu3M peakivyd KUCIOTHOTO U IIEIOYHOTO THAPOJIN3a aMUIOB.
Pacmiennenune azotucron kucnorou. deruaparamnus. BoccranosieHue.
Peaknuu ankunupoBanus. Peakuuu anunupoBanus. ['anorenupoBaHue.
Hutpunsl. Crioco6sl nostydeHus. XMMHUECKUE CBOMCTBA.
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IIpakTuyeckoe 3ansiTue 23
Tema 21. JIByXxoCHOBHbI€ KAPOOHOBBIE KUCJIOTHI.
HenpenenbHble AByXOCHOBHbIE KAPOOHOBBIE KHCJIOTHI.
Bomnpocsr:
OO6mas xapakTepucTuka TukapOoHOBBIX KUCIOT. HomMenknarypa. dusndeckue cBOKWCTBA.
CriocoOblI 1MoJTy4eHUsI ABYXOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKHE  CBOMCTBA. Kucnornsie  cBolicTBa. OTHOIIEHHWE K  HarpeBaHHIo.
BoccraHoBuTenbHBIE CBOKCTBA IIABEJIEBON KUCIIOTHI.
OO0mast xapakTepUCTHKa HENPEICIIbHBIX JBYXOCHOBHBIX KHCIOT. dymapoBas W MajeuHOBas
KUCJIOThl. XMUMHUYECKHE CBOWMCTBA: B3ammojaeicTBHe cO cnupTaMu, BOJOPOJIOM, TaJIOT€HAMH,
rajoreHoBogoponamu. Oxwucienne KmnOs B BomHOM pactBope. OTiaudyue MajJeuHOBOW U
(byMapoBoOil KHCIIOT.

IMpakTnueckoe 3ausTHe 24
Tema 22. ApomaTnyeckue KapOoOHOBbIE KHCIOTHI

Bomnpocsr:
OO6mrast ~ XapakTepuCTHKa  apoOMaTHYECKUX  KapOOHOBBIX  KuciaoT.  Kmaccudukamms.
Howmenknarypa.
OAHOOCHOBHBIE apoMaTHyecKue KapOOHOBBbIE KHUCIOTHI. Pusnyeckue cBoiicTBa. CrnocoOsl
MOJTy4EHUSI.
XHWMHUYECKHE CBOMCTBA OJJHOOCHOBHBIX apOMATHYECKUX KHCIOT. Peakuuu 1mo kapOOKCHIBHON
rpymIe.
XUMUYECKHE CBOMCTBA MO apOMATUYECKOMY KOJIBIY KAPOOHOBBIX KHUCIOT.
OO0mrasi XapaKTepuCTHKa apoMaTHYECKUX KapOOHOBBIX KHUCIOT. CrocoObl TOJydeHUs.
XHWMHYECKUE CBOMCTBA.

IIpakTuyeckoe 3ansaTue 25
Tema 23. HenpenejibHbIe IBYXOCHOBHbIE KAPOOHOBbIE KHCJI0ThI
Bomnpocsi:
OO011as XxapakTepUCTUKa HEMPeIeIbHbIX KapOOHOBBIX KucioT. Homenknatypa. M3omepusi.
Xumuueckue coiictBa. KuciaotHeie cBoiicTBa. Peakiiu 1o yrieBoI0pOIHOMY paJuKamy:
MIPUCOEANHEHUE BOIOPO/IA, TAJIOTEHOB, FAJIOr€HOBOIOPOJOB, BObI, aMMHUAKA.
JIMEHOBBIN CHHTE3.
Peaknuu okucnenus: MsIrkoe okucienue no Baruepy, xkectkoe okuciaeHue. Peakiuu
MOJIMMEPU3ALIUU.

IIpakTuyeckoe 3ansaTue 26
Tema 24. 'uAPOKCHUKHUCIOTHI
Bonpocsr:
OO11ast xapakTepucTUKa ruIpoKkcukucioT. Homenknarypa. Mzomepus.
®dusnueckue coiicTea. CriocoObl MOTyYEHUS.
XVMHYECKUE CBOWCTBA: KMCIOTHBIE CBOMCTBA, peakiuuu 1o COOH- n OH-rpynnam.
Crnenuduueckre CBOWCTBA TMIPOKCUKUCIOT (OTHOIIEHHE PA3IMYHBIX T'MIPOKCHUKHUCIOT K
HarpeBaHMIo, AETUAPATALHS).
MoJiouHas KMCIIOTA.
S16no4Has KucioTa.
CanunuiioBast KUCIOTA.
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IpakTnyeckoe 3ausTue 27 (Gopma NpoBeICHUS — CEMUHAPCKOE 3aHSTHE)
Tema 25. OKCOKUCIOTHI
Bomnpocsr:
O6mas xapakrepuctuka okcokucinot. Homenknartypa. M3zomepusi.
®uznyeckue cpoiictBa. CriocoObl NOTYyUEHHUS.
XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakinu 1o COOH— u C=O-rpymnmnam.
o—Oxcokucnotel. Cienuduyueckre CBOMCTBA 0—OKCOKUCIIOT.
B—OxcokuciaoThl. ATIETOYKCYCHBIHN d¢up. Peakiinu KeTOHHON (OPMBI allETOYKCYCHOTO d(upa.
Peakmuu eHobHOM (POPMBI alIETOYKCYCHOTO 3dupa.
CHHTE3HI C alleTOYKCYCHBIM 3(PHpOM.
Y- 1 0-OKCOKHCIIOTBI

NGO~ WNE

IIpakTuuyeckoe 3ansitue 28
Tema 26.Yro/ibHAA KHCJIOTA U ee NPOU3BOJAHbIE
Bomnpocsr:
. XJI0paHruapuIsl yroabHOH KUcioThl. CriocoObl noaydeHusl. XUMUYECKUE CBOMCTBA.
. AMuzpl yrosibHOM kucnoTsl. KapOamunoBas kucinoTta. CrocoObl MoTydeHus.
. MoueBuHa. Crioco0bl nosrydeHusi. XUMUYECKUE CBOMCTBA.
. bapburypoBas kucnora. [lonyuenue. TayromepHble mpeBpatieHust 6apOUTYpPOBOI KUCIOTHI.
Bapburyparsi.
. MoueBrHOGOpManbAeruaHbIe CMOJIBI. AJKUIMPOBAHUE U alMIMPOBAHIE MOUYEBUHBI.
. I'yanuaun.

A OWDN R

o Ol

IIpakTuyeckoe 3ansaTue 29
Tema 27. JIunuabl
Bomnpocsr:
1. Knaccudukamus oMplIsseMbIX TUNUA0B. Bocka, )Kupbl, Macia, 1epaMmuibsl — CTPyKTypa, OnoJio-
TUYECKas poJib.
CtpykTypa, KOHPUTYpaIKs, HOMEHKIATypa JKUPHBIX KUCJIOT, BXOJISIINX B COCTAB JIUITHJIOB.
Crnoxubie munuapl: Gochomunuapl, CHOUHTOIUTINIBL, TITHKOJIUITHIH.
Kupbl. Guznyeckre CBOMCTBA. XMUMHUYECKUE CBOMCTBA: KUCIBIA U METOYHON THAPOIIU3.
Peakiiuy nmpucoenMHEeHHsI IO KPATHBIM CBSI35IM.
Onpenenenye MOIHOTO YHUCIIA.
Peakiiuu oxucieHus.

NO TR WN

IpakTuyeckoe 3ansaTue 30
Tema 28. XuHOHBI.
Bomnpocstr:
1. ITomyyenwue o- u n-6€H30 1 HAPTOXUHOHOB.
. CBolicTBa XMHOHOB: NOJYyY€HHE MOHO U JUOKCHUMOB, IPUCOEAMHEHHUE XJIOPUCTOIO BOJOPOJA,
aHWINMHA, YKCYCHOTO aHTUAPHUIA, CIIUPTOB, PEAKLIUs C JUCHAMH.

. ConocTaBjieHHe CBOMCTB XUHOHOB H ¢, F-HenpeaenbHbIX KETOHOB.
. BoccTaHoBiIeHNE XUHOHOB.
. XJI0paHWI, €r0 UCIIOJIb30BAHKE Ul OKUCIIEHHUS U ITOJTy4YECHHUE.
. Xunruapos. Kommiexcs! ¢ nepeHocom 3apsiaa (KI13). Youxunonsl. CEeMUXHHOHBI.
. Ilonatue 06 aHMOHpaauKagax. [ MAPOXMHOH KaKk UHTMOUTOP CBOOOIHOPAANKAIBHBIX PEAKLIUH.
. AHTpaxMHOH: NIOJIy4YEHUE, MPECTABICHUE O CBOMCTBAX U IPUMEHEHNE. AM3apHH.

N

0O NO Ol AW

IIpakTnyeckoe 3ansTue 31
Tema 29. HurpocoenuHeHust
Bomnpocsr:
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1. Hurpoankansl. MeToapl CHHTE3a M3 aKWITAIOTEHUIOB, HUTPOBaHHE alkaHOB 1o KoHOBasoBYy.
CrpoeHne HUTPOTpyIIIBL.

2. CBoOlicTBa HUTPOAJIKAHOB: KHCIOTHOCTh U TAYTOMEPUS HUTPOAIKAHOB, PEAKIIUH HUTPOAIKAHOB C
a30THCTON KHCJIOTOW, TaJloTeHaMH, KOHJEHCAlUs ¢ KapOOHWIBHBIMU COCIMHEHUSMH, BOCCTA-
HOBJICHHE B aMHUHBI. TayTroMepust HUITPOAIKAHOB.

3. ApoMaTHuYecKue HUTPOCOeNMHEeHHs. BoccTaHOBIEHE HUTPOAPEHOB B KUCIION M IMIETIOYHOH cpe-
ne. IIpoMexyTo4yHble MPOAYKTHl BOCCTAHOBICHHS HUTPOTPYHIBI (HUTPO30COCTUHEHUS, apHII-
THJIPOKCHIIAMUHBI, a30KCH, a30 ¥ TUAPA30COCTUHECHNUS).

4. BeH3uIMHOBAas MEperpynnupoBka. BoccraHOBIEHHE OAHON HUTPOTPYIIEI B MOJMHATPOAPEHAX.
OO6pazoBaHre KOMILIEKCOB C IIEPEHOCOM 3apsijia.

IIpakTuyeckoe 3ansiTue 32
Tema 30. AMHHBI a;T(aTHYECKOTO psiAa
Bomnpocsr:
O6mas xapakrepuctuka aMuHoB. Kitaccudukaiys, HOMEHKIATypa.
W3omepus, pusnueckue cBOICTBA.
CriocoObl 1MosTy4yeHusi aMUHOB.
XumMu4yeckue cBorcTBa. KMCIOTHO-OCHOBHBIE CBOMCTBA AMUHOB.
HyxneodunsHbie cBOMCTBA.
B3anmopericTBre aMUHOB C @30TUCTOM KUCIOTOM.
Peakium okuciieHus: aMUHOB.
OnexTpoduapbHOE 3aMellleHre B apoMaTHUYeCKUX aMuHax. [ anoreHupoBaHue, HUTPOBAHHE,
cynb(upoBanHue.

NGO~ wWN P

IIpakTuyeckoe 3ansaTue 33
Tema 31. AMHUHBI apOMaTHYECKOT0 Psijia
Bomnpocsr:
. Apomarndeckue amunbl. Ctpoenue. [lonyuenue.
2. XuMUYecKHe CBOMCTBA apOMAaTHYECKHX aMUHOB. JJIEKTpO(UIbHOE 3aMElIeHHE B apoMaruye-
CKUX aMHUHax. MexaHu3M Ha pUMepe peakiui raloreHUPOBaHHUS.
3. HutpoBaHue ¢ 3auToi aMUHOTPYIIIBL, CYyab(hUpPOBaHHE
4. ATKUIMpoOBaHUE, ALIWIUPOBAHUE C 3aLTUTON aMUHOTPYIIIIHI.

=

IIpakTuyeckoe 3ansaTue 34
Tema 32. /Ina3o- 1 a30c0eINHEHUA

Bomnpocsr:
1. OO6mue npeacraBieHus 00 anupaTHISCKUX TUa30COCTUHCHHSIX.
JlnazomeraH, AMa30yKCYCHBIH 3¢up.
3. Apomarhyeckue AMa30COCIMHCHMS. Peaknwu nUa30THPOBAHMS TICPBHYHBIX apOMAaTHYECKUX
aMUHOB. YCIOBHS JMA30TUPOBAHUS B 3aBUCUMOCTH OT CTPOCHHs aMHHA. MeXaHu3M, Mpupoa
HUTpO3Upyrolero areHra. CTpoeHue U yCTOWYMBOCTh COJIeH JHAa30HMUS.
KucnoTHo-ocHOBHBIE paBHOBECHS C ydacTHEM KaTHOHA apeHIHa30HHUS.
Peakuuu nuazocoeTuHEHU C BBIIEICHUEM a30Ta: 3aMEeHa UA30TPYIIbl Ha THIPOKCUI, Tajo-
T'€H, [IMaH, HUTPOTPYIIILY ¥ BOJOPOJ.
6. Peakmuu amuasocoenuHeHuil 0e3 BBIIEICHUS a30Ta: BOCCTAHOBIEHHE JI0 apWITHAPA3ZMHOB, a30-
COYCTaHUE.
A3ocodeTaHue KaK peakius 3JIeKTPOo(GUILHOTO 3aMeIeHUs.
A30 ¥ IMa30COCTaBISIONINE, YCIIOBUE COUETAHHS C aMUHAMU U (PeHOJIAMH.
9. A3sokpacutenu.

N

ok

© N
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IIpakTuyeckoe 3ansitue 35
Tema 33. I'eTepounkJinyecKue coeHHEHUs!

Bomnpocsr:
Kraccudukamus reTepoIukioB o pa3Mepy ILHKIa, IPUPOAE T'eTepoaToMa, HEHACHIIIEHHOCTH.
Homenknarypa rereponukios.
[IaTnuieHHbIE TeTEPOLUKIIBI C OJHUM T'€T€POaTOMOM. DJIEKTPOHHOE CTPOEHUE, KUCIOTHO-
OCHOBHBIE CBOWCTBA, apOMAaTUYHOCTb.
[IaTHuIeHHbIE TETEPOLUKIIBI C ABYMS FeTepoaToMaMu. DJIEKTPOHHOE CTPOEHHE, KUCIOTHOCTh U
OCHOBHOCTb, TaAyTOMEPHUSI.
HlecTudneHHbIe T€TEPOLMKIIBI ¢ OJHUM Ie€TepOaTOMOM. DJIEKTPOHHOE CTPOECHUE, KMCIOTHO-
OCHOBHBIE CBONCTBA, ApOMATUYHOCTb.
[lecTruneHHble TETEPOLUKIIBI C IBYyMsI F€TepOaTOMaMU. DJIEKTPOHHOE CTPOEHHE, TAYTOMEPHSL.
[MupumMuanH U ero Npou3BoAHbIE (ypalul, TAMUH, HUTO3UH). TuamMuH, TuamMmuHandocoar.
bunmknnueckue rerepounkisl. [lypun u ero npousBojHble. [ MTIOKCAaHTHH, KCAHTHH, MOYeBast
KHCII0Ta. AZIeHUH, TyaHuH. TayroMepus, peakiuu 1€3aMUHUPOBAHHUSL.

IIpakTuyeckoe 3ansaTue 36
Tema 34. AMunHokucaorsl. beakn
Bomnpocsr:

OO6mras xapakTepucTuka aMMHOKUCIOT. HomenkiaTypa, kimaccuduxarusi.
N3omepust aMMHOKUCHIOT. XUPAIBHOCTh aMUHOKHUCIOT. DU3ndecKne CBONCTBA.
[Ipupoausie amuHokucaoTHL. Kiaccudukanus o—aMUHOKHUCIIOT.
[Tosydenne aMUHOKHUCIIOT.
XHWMHYECKHE CBOMCTBA Ol—aMHHOKHUCIOT. KHCIOTHO-OCHOBHBIE CBOMCTBA OL—AMHHOKHUCIIOT.
N3osnexkTpruyeckas Touka.
CBoiiCTBa aMUHOKHUCIIOT: 10 KapOOKCUIILHOM TpyIIIe.
CBolicTBa aMUHOKHUCIIOT MO0 aMUHOTPYIIIIE.
OkuciieHHne AMUHOKHUCIIOT.
KauecTBeHHbIE peakii 0.—aMUHOKHUCIIOT.

. HOMeHKJ'IaTypa IECITUIO0B. OCHOBHEBIE IIPUHIUIIBEI CUHTE3a MOJIMIICIITUAOB, 3allliTa aMUHOI'PYII-

IIbl U aKTUBALUS KapOOKCHIIBHOM TPYIIIIBL.

TBepnodazuelii cunres nentuaoB. OOLIME TPUHIUIIBI ONIPEICIICHNs CTPOCHUS ENTHI0B U Oell-
KOB.

[lepBuuHas, BTopuyHasi U TPETUYHAS CTPYKTYpa OEIKOB.

IpakTuyeckoe 3anaTue 37
Tema 35. MoHocaxapuabl
Bomnpocstr:

Monocaxapunsl. Knaccudukanus. CTpykTypa IEHTO3 U FeKCO3, BXOISIIUX B COCTAB
YTJIEBOJIOB.
Kongurypauus, D, L-crepeonsomepust OTKpHITHIX (OPM MOHOCAXapUIOB. DHAHTHOMEPHI U
SMHUMEPBHI.
Peakiun nMKIM3aluy MOHOCAaXapuJI0B ¢ 00pa30BaHMEM MUPAHO3HBIX U (PypaHO3HBIX LIUKIIOB,
o— u B—anomepHsie popmsl. [IpeodpazoBanue hopmyn dumiepa B popmyssl Xeyopca.
[ukno-okco-Tayromepusi. Peakiium anoMmepH3aluu.
XuMHUECKUe CBOMCTBa MOHOcaxapua0oB. OOpa3oBaHHe TMTUKO3UA0B U uxX rujaponns. O, N u S-
rKo3uabl. Peakuuu srepudukanuu, Ouojoruyeckas posb GochatoB MoHOcaxapuaoB. Peak-
IIUY BOCCTAHOBJIEHUS U OKUCIECHHUSI MOHOCAXapUI0B MATKHMHU U KECTKUMU OKHCITUTEIIMHU.
IIpon3BoHBIE MOHOCAaXapHUIOB (J€30KcUcaxapa, aMUHOCaxapa, CHaJOBbIEe KHCIOTHI, aCKOpOH-
HOBasi KUCJIOTa).
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IIpakTuyeckoe 3ansitue 38
Tema 35. Iucaxapuasbl

Bomnpocsr:
1. Jucaxapupasl (610O3b1): MaNIbTO3a, IIENIOONO034, JIAKTO34a, caxapo3a.
2. CrpoeHue qucaxapHoB.

3. OOmue npeacTaBIeHUs O TOJMCaXapyuaax: MeJUT0I03a U kKpaxman. CTpoeHHeE.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBIN ITIPAKTUKYM)

JlabopaTropnas padora Nel
METO/Ibl OUNCTKU 1 BBIJIEJIEHN S OPTAHUYECKUX COEJIMHEHUI

Hean: 3akpenuTh MpeACTaBICHHUS 00 OCHOBHBIX CIIOCO0aX OYMCTKH OPraHNYECKUX BEIIECTB.
Pe3yabTaThl: 3aKpenuiiy MpeCcTaBIeHNs 00 OCHOBHBIX CITOCO0AaX OUYUCTKH OPraHMYECKUX
BEILECTB

JlaGopaTtopHasi pabora Ne2
KNUCJOTHBIE U OCHOBHBIE CBOI7IQTBA
OPTAHNMYECKUX COEJUHEHNUA

He.ﬂb: 3aerHI/ITB OpCACTaBICHUA O KHCJIOTHBIX W OCHOBHBIX CBOMCTBAxX OPraHUuYCCKUX
BCIIICCTB.

Pe3yJ1bTaTbI: 3aKpCIHIIN NPEACTABIICHUA O KHUCIIOTHBIX U OCHOBHBIX CBOMCTBaxX OpraHn4eCKux
BCIICCTB.

JlaGopaTtopHnasi padora Ne3
KAYECTBEHHKIN 3JIEMEHTHEINA AHAJIU3 OPTAHUYECKHUX COEJJMHEHWUH

He.ﬂb: 3aerl'II/ITB npeaACTaBJICHUA 00 OCHOBHBIX CIT0CO0aX KaUeCTBEHHOI'O 3JIEMEHTHOI'O aHAJIH-
34 OpraHu4Y€CKUX BECIICCTB.

Pe3y.]1bTaTbI: 3aKpCIHIIN IMPECACTABICHUA 00 OCHOBHBIX CITOCO0aX KaUeCTBEHHOTO 3JIEMEHTHOI'O
aHaJIM3a OPraHuvCcCKrUX BCUICCTB.

JlaboparopHas padora Ned
AJIKAHBI

I_le.nbz 3aerl'II/ITI> MMpCACTABJICHUEC O XUMHNYCCKHUX CBOMCTBaXx aJIKaHOB.
Pe3y.111>TaT1>1: 3aKpCIUIIN IPCACTABICHUA O XUMHYCCKHUX CBOMCTBaxX aJKaHOB.

JlaGopaTopnasi paGora NeS
AJIKEHBI

He.]'lb: 3aerHI/ITL IMPEACTABJIICHUEC O XUMUYCCKUX CBOMCTBaX ajJIKEHOB.
Pe3y.m>TaT1>1: 3aKpENUIIU NPEACTABICHUSA O XUMHUYCCKUX CBOMCTBAXx aJIKEHOB.

JlaGopaTopnasi padora Ne6
AJIKMHBI

He.]'lb: 3aerHI/ITL OpCACTAaBJICHUC O XUMHWYCCKUX CBOMCTBaX aJIKUHOB.
P €3yJIbTaTbl: 3aKpPCIININ MPEACTABICHUA O XUMHNYCCKUX CBOMCTBAaX aJIKMHOB.
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JlaGopaTopnasi padota Ne7
APOMATUYECKUE YIJIEBOAOPO/IbI

Henab: 3akpenutsb npeacTaBIeHUE 0 XUMUYECKUX CBOICTBaX apOMaTHUYECKUX COCIUHEHUH.
PesyabTaThl: 3akpeniiy npeiCcTaBiICHHUs O XUMHUUECKUX CBOWCTBAX apeHOB.

JlabopaTopnas padora Ne8
MHOTI'OAJEPHBIE APOMATUYECKHUE YI'JIEBOAOPO/IbI

He.]'lb: 3aerHI/ITB HpeI[CTaBJ'IeHI/Ie O XUMHNYCCKUX CBOfICTBaX MHOFOSII[@pHI)IX ap0MaTquCKHX
COEIMHEHUI.
Pe3y.m,TaT1>1: 3a1<pen1/1np1 HpeI[CTaBHeHI/IS{ O XUMHNYCCKUX CBOfICTBaX MHOFOSII[@pHI)IX apCHOB.

JlabopaTopnasi padora Ne9
I'AJIOT'EHITPOU3BO/JHBIE AIM®ATUYECKOI'O PAA

Ieab: 3akpenuTe NIPEACTaBICHUE O XUMHUECKUX CBOMCTBAX TAJIOT€HYIJIEBOIOPOIOB.
Pe3yibTaThl: 3aKpeNnuIi IPEICTABICHHE O XUMHUECKUX CBOMCTBAX TaJIOT€HYTJIEBOI0POIOB.

JlaGoparopHnas pab6ora NelQ
OJHOATOMHBIE CITUPThI

eab: 3aKpenuTh NPeACTABICHUE O XUMUYECKUX CBOMCTBAX CIIMPTOB.
Pe3yabTaThl: 3aKpeniiv IPEACTaBICHUE O XUMUUYECKUX CBOMCTBAaX OJJHOATOMHBIX CIIUPTOB.

JlaGopaTtopnas padora Nell
MHOI'OATOMHBIE CITMPThI

He.]]b: 3aerl'II/ITB MMPEACTABIICHUE O XUMHUYCCKHUX CBOMCTBaX MHOI'OATOMHBIX CIIMPTOB.
Pe3y.m>TaT1>1: 3aKpCIHIIN MIPECACTABICHUEC O XUMHYCCKHUX CBOMCTBaX MHOTOATOMHBIX CIIUPTOB.

JlaGopaTtopHas pabGora Nel2
OEHOJIbI

I_le.nbz 3aerl'II/ITI> MMpCACTABJICHUC O XUMHNYCCKHUX CBOMCTBax (1)6HOJ'IOB.
Pe3y.111>TaT1>1: 3aKpCIUIIN IPCACTABICHUEC O XUMHWYCCKHUX CBOMCTBaAxX (beHOJ'IOB.

Jlaboparopnasi padora Nel3
[TPOCTBIE DOUPBI

He.]'lb: 3aerHI/ITL IMPEACTABJIICHHUEC O XUMUYCCKUX CBOMCTBax IMPOCTBIX 3(1)I/IpOB.
Pe3y.m>TaT1>1: 3aKpENUIIU NPEACTABJICHUE O XUMHUYCCKUX CBOMCTBax MMPOCTBIX 3(1)I/IpOB.

JlaGopaTopnasi paGora Nel4
KAPBOHWJIBHBIE COEJMUHEHUA

Hean: 3akpenuTh NpeACTABICHUE O XUMUYECKUX CBOMCTBAX ajbJETH/I0B U KETOHOB
PesyabTaThl: 3aKkpenwid TMPEACTAaBICHHE O XHMHUYECKUX CBOMCTBAX KapOOHUIIBLHBIX
COEIMHEHUI.
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JlaGopaTopnasi padora NelS
KAPBOHWJIBHBIE COEJVUHEHNA APOMATUYECKOI'O PAA

Hean: 3akpenuTh MPEeACTABICHUE O XUMUYECKUX CBOMCTBAX apOMATHYECKUX alIbJIETHI0B U Ke-
TOHOB.

Pe3yabrarThl: 3aKkpenwiv MOpPEACTABICHUE O XHUMHUYECKMX CBOWCTBAaX AapOMATHYECKUX
KapOOHWJIBHBIX COCTUHEHHIA.

JlabopaTtopnasi padora Nel6
MMPEAEJIbHBIE OJJHOOCHOBHBIE KAPBOHOBBIE KNCJIOThI

Hean: 3akpenuTh MPEeACTABICHUE 0 XUMUYECKUX CBOMCTBAX MPECIbHBIX OJTHOOCHOBHBIX Kap-
OOHOBBIX KHCJIOT.

Pe3yabTaThl: 3akpenwiv  TPEACTABICHHE O XUMHUYECKUX CBOMCTBAX  MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

JlaGoparopHnasi padora Nel7
JABYXOCHOBHBIE KAPBOHOBBIE KUCJIOThI
Heab: 3akpenuTs NpeacTaBieHUue 0 XMMHUECKUX CBOMCTBAX JABYXOCHOBHBIX KapOOHOBBIX KHC-
JIOT.
PesynbTaThl: 3aKkpenuiud  IMpeICTaBiICHHME O XUMUYECKHMX CBOWCTBAaX  IMpeAeibHBIX
JIByXOCHOBHBIX KapOOHOBBIX KHCIIOT.

JlaGopaTropHnasi padora Nel8
APOMATUYECKUE KAPBOHOBBIE KUCJIOThI
Henab: 3akpenuTh NpeaCcTaBICHUE O XUMUYECKUX CBOMCTBAX apoOMaTHYECKUX KapOOHOBBIX KHC-
JIOT.
Pe3yabTaThl: 3aKkpenuiad IpeACTaBiICHHE O XUMHUYECKUX CBONCTBaX apOMaTHYECKHX
KapOOHOBBIX KUCJIOT.

JlaboparopHasi padora Nel9
AMUHBI ATIMOATUYECKOTI'O PAIA

I_Ie.nbz 3aerHI/ITI> npeaACTaBJICHHUC O XUMHUYCCKUX CBOMCTBAX aJ'II/I(baTI/I‘ICCKI/IX AdMHHOB.
Pe3y.111>TaT1>1: 3aKpCIUIIN MPEACTABIICHUEC O XUMHYCCKUX CBOMCTBax aMHHOB aJ'II/I(baTI/I‘IeCKOFO

psna.

JlaboparopHasi padora Ne2(
APOMATUYECKHUE AMUHBbI

He.]'lb: 3aerHI/ITL IMPEACTABJIICHHUEC O XUMUYCCKUX CBOMCTBAx ApOMAaTHUYCCKUX aMHUHOB
Pe3yJ'll>TaTbI: 3aKpEeNUIIU NPEACTABJICHUE O XUMUYCCKUX CBOMCTBaxX ApOMATUYCCKUX aMHUHOB.

JlaGopaTopnasi paGora Ne21
OYHKIMOHAJIBHBIE [TPOM3BO/IHBIE KAPBOHOBBIX KUCJIOT
Heab: 3akpenuth NpeACTaBICHUE O XUMUYECKUX CBOMCTBAX (PYHKUMOHAJIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT.

Pe3y.]'ll>TaTbIZ 3aKpeNniIin MPEACTAaBJICHUE O XHUMHUYECKUX CBOMCTBax (I)yHKLII/IOHaJ'IBHBIX
IIPOU3BOJHBIX Kap60HOBLIX KHCJIOT.
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JlaGopaTopHasi padota Ne22
MOYEBUHA

Hean: 3akpenuTh IpeCTaBICHUE O XUMHUUYECKIX CBOMCTBAX MOYEBHUHBI
Pe3yabTaThl: 3aKpeniv NPEACTaBICHUE O XUMAYECKUX CBOMCTBAX MOYECBHHBI.

Jlaboparopnasi padora Ne23
JIMTTNIbI

Hean: 3akpenuTs NpeCTaBICHUE O XUMUUECKUX CBOMCTBAX TPHAIMIITIUIIEPHUIOB.
Pe3yabTaThl: 3aKpeniiv NpeACTaBICHUE O XUMAYECKUX CBOMCTBAX JIMITUIOB.

JlabopaTopnasi padora Ne24
T'MJIPOKCHUKUCIIOTBI

He.]'lb: 3aerHI/ITB IpeACTAaBICHUEC O XUMHWYCCKUX CBOMCTBAxX TUAPOKCUKHUCIIOT.
Pe3y.]1bTaTbl: 3aKpCIHIIN MMPECACTABICHUEC O XUMHYCCKHUX CBOMCTBAX THAPOKCHUKHCIIOT.

JlaGoparopHnasi padora Ne25
KETOKUCJIOTBI. ALIETOYKCYCHBIM DOUP

Heﬂb: 3aerHI/ITB IpeACTAaBICHUE O XUMHUUYCCKUX CBOMCTBaX OKCOKHCIIOT U AlCTOYKCYCHOT'O

adupa.
Pe3yabTaThl: 3aKpeniid TPEICTaBICHHE O XHUMHUYECKHMX CBONCTBaX KETOHOKUCIOT U
aIeToyKCycHOTo 3(upa.

JlaGopaTtopHasi padora Ne 26
AMMWHOKUCJIOTHI
Henab: 3akpenutsb npeacTaBIeHUEe 0 XUMUUYECKHX CBOMCTBaAX aMUHOKHCIIOT.
Pe3yabTaThl: 3aKpeniiiv IPEICTaBICHUE O XMMHUUECKUX CBOMCTBAX AMUHOKHUCIIOT.

JlabopaTopnasi padora Ne 27
T'ETEPOLUUKJIMYECKUE COEVUHEHWA

Heab: 3akpenuTh NpeACTaBICHUE O XUMUUYECKHUX CBOMCTBAX T€TEPOLIMKINYECKUX COCTMHEHUM.
Pe3yabTaThl: 3aKpeniid MPEACTABICHUE O XUMUYECKUX CBOMCTBAX reTEPOLIMKINYECKUX CO-
€INHEHUN.

JlaGopaTopnasi paGora Ne 28
MOHOCAXAPH/IbI

He.]'lb: 3aerHI/ITL IMPEACTABJIICHUEC O XUMUYCCKUX CBOMCTBAx MOHOCaxapuaoB.
Pe3y.m>TaT1>1: 3aKpEeNUIIU NPEACTABICHUE O XUMUYCCKUX CBOMCTBaxX MOHOCAaxXapnuaoB.

JlaGopaTopHas padora Ne 29
JMCAXAPUIBI

I_Ie.]]b: 3aKpCHI/ITL OpCACTaBJICHUC O XUMHWYCCKUX CBOMCTBax AucaxapuaoB
P €3yJIbTaTbl: 3aKpPCIININ MPEACTABICHUEC O XUMHNYCCKUX CBOMCTBax AuCaxapuaoB.
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JlaGopaTopnasi paGora Ne 30
JAUA30- un ASOCOE/IMHEHUSA

Henab: 3akpenutsb npeacTaBIeHUEe 0 XUMUYECKUX CBOMCTBAaX AMA30- U a30COEAUHEHUN
PesyabTaThl: 3akpeniiy npeicTaBiIeHHe O XUMUYECKUX CBOMCTBAX /1Ma30- U a30COEANHEHUM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PEOEPATOB

1.  Cunte3 u CBOWCTBA MEHOMOJIUCTHPOIIA

2.  CuHTE3 M CBOMCTBA MHJIOJIA U €T0 IMPOU3BOTHBIX

3. Cunre3 xojecrepuHa

4.  CuHre3 agpeHaInHa

5. CuHTE3 XUHHHA U €T0 MPOU3BOTHBIX

6. CuHTe3 aCKOPOMHOBOM KUCIIOTHI

7. CuHTE3Bl HAa OCHOBE raJlaKTYpPOHOBOU KHCIIOTHI

8.  Moaudukanys MeKTHHOBBIX BEUIECTB

9.  TlomyueHnue u cBoiicTBa TepeTaIeBON KUCIOTHI

10.  Ilomy4eHue MOTMBHHWIXJIOPHIA

11. CuHTe3 CI0XKHBIX 3(HUPOB

12. AHanu3 kauecTBa OCH3MHOB

13. CuHTe3 a3okpacurenei

14. CunTe3 umMuaszoia

15. CuHTe3 nmapareramoria

16.  Ilpupomanbie KpacuTeIN

17.  TIpomblluIeHHBIE CHHTE3bI HA OCHOBE YIIIEBOJIOPOIOB
18.  Peaxknuu amekTpoPrIIBHOTO 3aMEIIEeHUs B apOMATHUYECKOM Py
19. CuHTe3bl Ha OCHOBE XUTHHA

20. C-,N-, O-ammunpoBaHre B OPraHnueCcKOrd XUMUHU

21.  TlomyyeHue JeKapCTBEHHBIX NPENApaToOB

22. [TonydyeHue OMOTOTMUECKH aKTUBHBIX BEIICCTB

23.  TlumeBsie KU

24.  HckyccTBeHHbIE M CHHTETUYECKHE BOJIOKHA

25.  lmenHHble peakiny B OpraHU4YECKON XUMUU

26.  AHTpaxWHOBBIE KPacCHUTEIIH

27.  CuHTe3bl Ha OCHOBE IMPeIEIbHBIX OJHOATOMHBIX CITUPTOB
28. CuHTE3bI Ha OCHOBE KapOOHHMIIBHBIX COCTUMHCHUM

29. CuHTe3bl Ha OCHOBE YIJIEBOJIOB

30.  CuHTe3bl Ha OCHOBE a30TCOIEPIKAIINX COCTUHEHHIMA

9. IlepeyeHb BONMPOCOB K 3a4eTy

Jlannblit Bug paboThl He peaycMoTpeH Y11

10. CAMOCTOSATEJIbBHASA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHUS, YCIOBUSA U MOPSAOK OpPraHU3alMi CaMOCTOSITEIbHOM
paboThl 0OyJaromuxcsi ¢ yaetoM (HOpMbI 00YUYEHHUS OMPENEseTCS] B COOTBETCTBUU C
«Ilonoxe- HueM 00 OpraHu3alMi CAMOCTOSITENIBHOW paboThl O0y4YaIOIIUXCS»,
YTBEPKJICHHBIM YueHbiM coBeToM YII'Y (mporokon Ne 8/268 ot 26.03.19 1.).
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dopma 00yueHus: OUHasl.

Ne Pasgen, tema Kpatkoe conepxanue K-Bo | ®opma KOHTpOIIS

yac.

1. | OcHoBHble nOHSTUS B | Pa3nenenne © O4YHMCTKA BEIECTB: 2 | Beibopounas
OPraHMYeCKO XMMHM | KpUCTAJIM3AlMsI, BO3TOHKA, 3KC- MpOBEpKa BO

Tpakus, NEperoHka. Xpomarorpa- BpEMSl ayJIUTOP-
busi, CHeKTpalbHbIC METOJBI, - HBIX 3aHATHH,
¢dpaknronHbie  MeTOabl. OCHOBHBIC BKJIIOUCHHE  BO-
MPUHLIUIIBI KOJTUYECTBEHHOTO 3JIe- MPOCOB JK3a-
MeHTHOTO aHasm3a. UK cnekrpsl. MEHE.

2. | Kucnorno-ocHoBHbIe | KucmoTsl " ocHoBaHus | 4 | Beibopounas
coiictea  oprannue- | (M.Bpencren, I'.JIstonc). Comps- IpoBEpKa BO
CKHX COCIMHEHUI JKCHHBIE KHCJIOTBI M CONPSIKEHHbIE BpEMSl ayJIUTOP-

OCHOBAHHUSI. KucaoTHO-0OCHOBHBIE HBIX 3aHATHI,
paBHOBECHS Ha NIpPUMEpPE CIUPTOB, BKJIIOUEHHE  BO-
MPOCTHIX 3(pUpOB, KAPOOHOBBIX KHUC- IIPOCOB Ha KOH-
JOT, KETOHOB U aMuHOB. KoHcTaHTa TPOJIBHBIX Pabo-
kuciaoTHoctn pKa, KOHCTaHTa oOC- Tax, SK3aMeHe
HoBHOCcTH pKbp. BnussHue 3amecture-

Jeld B MOJIEKYJIE Ha KHUCJIOTHOCTh U

OCHOBHOCTh OPraHUYECKHX COEIU-

HeHuil. Teopusi KECTKUX M MATKUX

KuCIOT ¥ ocHoBanuii (JKMKO).

3. | OcHoBel cTepeoxumun | Z, E  —  nomenknmarypa. o-| 4 | Beibopounas
Hunacrepeomepsl, T-I1acTepeo- MpoBEpKa BO
Mepel. Tormm3m. XwupanbHOCTH 0e€3 BpeMs ayauTop-
MPUCYTCTBUSA ACUMMETPUUYECKUX HBIX 3aHATHH,
neHTpoB. Jlucmepcuss ONTHYECKOro BK/IIOYCHHC  BO-
BpAIlICHHUS. Paznenenue IpOCOB HA KOH-
paleMUYecKX CMeceil Ha TPOJIbHBIX Pado-
ONTHUYECKHUE AHTUMIOBI. Tax, SK3aMCHE
JlmHaMuueckasi CTepeoXumMusl.

4. | Ankansl, nukiye- | Pacrpocrpanenue ankaHoB B npupo- | 4 | Beibopounas
CKUe mpeaenbHble co- | ne.CrekTpanbHas — uJIeHTHUUKAUS MIpOBEpPKa BO
eAMHEHUS aJIKaHOB. MeXaHu3M paJauKaIbHOTO BpEMsl ayIUTOp-

CyabGOXIOPUPOBAHUA U  CyJIbdo- HBIX 3aHATUH,
OKHUCJICHUS. DIEKTpOo(UIbHBIE peak- BKJIFOYEHUE  BO-
U aJKaHOB — Jeitepooomen. Hed1ob MIPOCOB Ha KOH-
u ee mnepepabotka. MotopHoe Tom- TPOJBHBIX pado-
muBo. OkranoBoe uncio. [lonurapu- Tax, DK3aMeHE
YECKHUE IMKIOAJIKAHBIL.
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5. | Ammmuknnyeckue co- | Luknoankanel M uX mpousBoasble. | 2 | Beibopounas
€IMHEHHUS Knaccudukamus anuuukioB. DHep- IIpOBEpKa BO
Ul HANPSOKEHHUS  [UKIOAIKAHOB. BpeMsl ayaUTOp-
AKcHaNbHBIE U SKBAaTOPUAIILHBIE HBIX 3aHATUH,
cBsi3M B KoH(popmamuu "kpecio" BKJIIOUEHUE  BO-
nukiorekcana. Konpopmarwu MoHo- MIPOCOB HAa KOH-
W JU3aMEIICHHBIX  MPOU3BOJIHBIX TPOJILHBIX pabo-
[UKIOreKcaHa. MeTonpl  cuHTEe3a Tax, 9K3aMeHe
[UKJIONPOIaHa, IUKI00yTaHAa M HX
npou3BOAHBIX. CHUHTE3 COETUHEHUN
psAlia MUKJIOTIEHTAaHa U IUKJIOTeKCa-
Ha. XMMHYECKHE CBOMCTBA CPEIHUX
[IUKJIOB: TaJIOT€HUPOBAHUE, JIETH]I-
pUpOBaHUE, OKUCIICHUE

6. | AJKeHbI Pacnipoctpanenue ankeHoB B npupo-| 4 | BreibopouHnas
ne. CnektpanbHas HACHTH(PUKALIMS MpOBEpKa BO
ankeHoB. CTepeoxuMus  peakiuu BpeMsl ayIUTOP-
Hunbca-Anbaepa. AumiibHOE Tajo- HEIX 3aHATHIH,
renupoBanue no [wurnepy. Ilpuco- BKJIIOUEHHE  BO-
€MHEHUE CHHTJICTHBIX W TPUILIET- MPOCOB Ha KOH-
HBIX KapOeHOB K aykeHaM. [ToHsTHE TPOJIBHBIX Pabo-
0 kapoeHonaax. [lobouHbie peaku Tax, DK3aMeHE
npu 3IEKTPO(YUILHOM MpPUCOEIUHE-

HUM K ajJkeHaM. Permo- u crepeoce-
JIEKTUBHOE MPUCOEAUHEHUE THUAPU-
noB 6opa. [I[pumeHnenne HeHaCHI-
HIEHHBIX YIJI€BOAOPOIOB.

7. | AJKWHBI, TUCHBI Pacnipoctpanenue ankuHOB W gume- | 2 | BeibopouHnas
HOB B npupone. CnekrpaibHas IIPOBEpPKa BO
uAeHTU(UKAIMS AIKUHOB, JHEHOB. BpeMsl ayIUTOp-
AueruneH-aJlIeHOBas ~ M30MepH3a- HBIX 3aHATUH,
nusi. CmenieHue TPOMHOW CBSI3U B BKJIFOUECHHUE BO-

TepMUHAJIBLHOE MoJoKeHue. [Ipume-
HeHue peaknuu Jluibca-Anbaepa B
opraHnyeckoM cuHtese. [loHsTne o
COTJIACOBAHHBIX  TEPHUIIMKINICCKUX
peakuusix. PaspemieHHble u 3ampe-
IICHHBIC 10 CUMMETPUU OpOuTaIeci
mporecchl. Peaknum ¢ IUKIMYECKH-
MH OUEeHaMH. DK30- M DHIO-
aJTyKThI.

MPOCOB Ha KOH-
TPOJIBHBIX Pabo-
Tax, 3K3aMCHE
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8 | AnkagueHnsl Tunbr  guenoB. W3ommpoBanuble, | 2 | Beibopounas

KyMYJIMPOBAHHBIC U CONTPSA)KCHHBIC IMPpOBECpPKa BO
JHUCHBI. I/I30Mep1/1;1 1 HOMCHKJIATypa. BpEMs ayauTop-
Xumuueckue cBolicTsa 1,3-11eHOB. HBIX 3aHATHH,
FaJIOFGHI/IPOBaHI/Ie " rujgporajore- BKIIIOUCHUEC  BO-

HUpoBaHue 1,3-1MCHOB. AJUTMIIBHBIN
KaTuoH, ero -opouranmu. 1,2—wu
1,4—npucoenunenue, TepMOIUHAMU-
YECKMH W KUHETUYECKUH KOHTPOJIb.
[Tomumepuzanus nuenos. Harypans-
HbI U CUHTETUYECKUN Kaydyku. Pe-
akuus Junsca—Anpaepa ¢ aJkeHaMu
U aJIKHHAMU, CTEPEOXUMUS PEaKIINU
U €€ MPUMEHEHHE B OPraHUIECKOM
cuntese. CTpoeHHe ajuieHa, peaKInu
MIPUCOEAMHEHUS K aJUICHAM.

POCOB Ha KOH-
TPOJBHBIX Pabo-
Tax, YK3aMeHe

9. | OnHosimepHBIE ~ KOH- | AHHYJICHBI. AHHYJICHBI apOMaTHYe- 6 | Berbopounas
JNEHCUpPOBaHHbIE ape- | Ckue U HeapomaTudeckue. Kpyr IpoBEpKa BO
HBI ®pocra. BpEMsI  aAyJIUTOP-

HBIX 3aHATHH,
BKJIIOUEHUE  BO-
IIPOCOB Ha KOH-
TPOJIBHBIX Pabo-
Tax, HK3aMeHe

10. | MHuorosinepubie ape- | CnekrpanbHas uacHTHGUKaNKUA ape- | 6 | Beibopounas

HBI HOB. ['mnepkonbroranus. Kpacurenu MpoBepKa BO
TpudeHnIMeTanoBoro psna. Heben- BpeMsl ayJUTOP-
30UJHbIE APOMATHUYECKUE CHUCTEMBI: HBIX 3aHATUH,
deppotieH, azyineH. BKJIIOUEHUE  BO-

MIPOCOB Ha KOH-
TPOJIBHBIX Pabo-
Tax, SK3aMeHe

11. | MHorosinepHbie  ape- MHorosiiepHbIe apeHbl c| 8 | Beibopounas
Hbl C HW30MEPHBIMH | M30JUPOBAHHBIMU KOJIbLIAMU. MpoBepKa BO
KOJIbIIAMU I'pynmna mudeHunna. Obmas BpEMsl ayauTOp-

XapaKTepUCTHKA. XuMuyeckue HBIX 3aHATUH,
CBOMCTBA: HUTpPOBAHHE, BKJIIOUEHUE  BO-
cyiab(bupOBaHKE, TAIOTEHUPOBAHUE. MIPOCOB HA KOH-

DeHUIMETaHBbl. Obmas TPOJBHBIX pado-
XapaKTepPUCTHKA. XuMuyeckue Tax, SK3aMeHe
CBOJCTBaA: HUTPOBaHHE,

paauKajJdbHOC TAaJIOTCHUPOBAHUC U
OKHCJICHHE METHUJICHOBOM TPYIIIIBI.
Kucnotusie CBOICTBA:
B3aHMOJICHCTBHUE C aKTUBHBIMH
MCTAJJIaMU U aMUJIOM HaTpU:.
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12. | TamoreHnpou3BOJHBIE Knaccudpukamus. Uszomepus, Ho-| 8 | Beibopounas
anugaTryeckoro psjga | MeHkiaarypa. CrocoObl TOJTy4eHUs poBepKa BO
TJIOTCHATIKAHOB U3 CIHUPTOB, ajKa- BpEMSl ayIUTOP-
HOB, QJKCHOB, 3aMCIICHUEM aroMa HBIX 3aHATHH,
OJIHOTO TaJIOT€Ha aTOMOM JIpyroro, BKJIFOYCHUE  BO-
XJIOPMETUIIUPOBAHHUE apPEHOB. MIPOCOB HAa KOH-
Peakumm HykIeopmIbHOTO 3a- TPOJILHBIX pabo-
MEIICHHUSI y HACHIIICEHHOTO aroMa Tax, 9K3aMeHe
yriepoja B aJKWITaJIOreHUuJIax Kak
METOJl CO3JaHMsI CBSI3U YIJIEpO-
yriaepos, Yriepon-a3oT, YriiepoJ-
KHCJIOpOJI, YIJIepoJ-cepa, Yriepo-
dochop (mosiyueHHue aNKUITAIOTE-
HUJIOB, CIUPTOB, THOJIOB, TPOCTHIX
3(UPOB, HUTPOCOESTMHECHU, aMUHOB,
HUTPUJIOB, CIIOKHBIX 3(UPOB U Jp.).
Knaccudukanus MexaHH3MOB peak-
UMHA  HYKI€O()UIBHOTO 3aMelleHusl.
OCHOBHBIE XapakTepUCTUKH  SN1,
SN2 peakiuii.  DHepreTHUYCCKHIA
MPOQUIIb PEaKIIHH.
13. | I'anoreHnpoun3BoHBIE OO6mas xapakTepuctuka | 8 | Beibopounas
apOMaTHYECKOTO psifa |TaJOreHIPOU3BOAHBIX MIPOBEpKa BO
apoOMaTU4YeCKOIro psaa. BpeMS ayTUTOP-
Knaccuduxarmusi. Croco0sbl HBIX 3aHATHH,
nosydyeHusi. CtpoeHue, mnpeaeiabHbIe BKJIIOUEHUE BO-
CTPYKTYpBHI. MIPOCOB Ha KOH-
XUMHUYECKUE CBOICTBa rajoreH- TPOJIBHBIX pabo-
MPOU3BOJHBIX apOMaTHYECKOro psi- Tax, H9K3aMeHe
na. Peaknum HykineoduibHOTO 3a-
MEIICHMsI: B3aUMOJEWUCTBUE C THU]-
POKCUJOM HATPHUs U AMMHAKOM.
14. | OnHOAaTOMHBIE CHHP- OnnoatomHble crupThl. ['omosio- | 6 | Beibopounas
THI TUYEeCKU  pAn,  Kiaccuduxarms, MpoBepKa BO
U30MepHsi 1 HOMEHKIIaTypa. MeTo bl BpEMSl ayIuTOp-
MOJIyYEHUS: U3 AalIKeHOB, Kapbo- HBIX 3aHATUH,
HWIBHBIX  COCAMHEHUH,  Tajore- BKJIIOUEHUE  BO-
HAJIKAHOB, CJIOXHBIX 3(UPOB U Kap- MIPOCOB Ha KOH-
OOHOBBIX  KHUCJIOT.  DIIEKTPOHHOE TPOJBHBIX pado-
CTpOeHUe CUpPTOB. TUTIBI peakuuil u Tax, SK3aMeHe
peareHToB.

CBolicTBa CIIUPTOB.
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15. | JIByx- 1 TpexaTOMHBbIE JIByxaromHble ¥ TpexaToMHble | 6 | Bpibopounas
CIIUPTHI cnupThel. Meroasl cuHTe3a. XUMHYE- [IpOBEpKa BO
CKHE CBOICTBA: OKHUCIJIEHUE, alluiIu- BpEMS ayauTOp-
poBaHMe, Jeruaparanusi, B3aUMO- HBIX 3aHATUH,
JIEHCTBUE C AKTUBHBIMH METaJIaMU, BKJIIOUEHUE  BO-
Hies04aMu, KapOOHOBBIMU KHCJIOTa- IIPOCOB Ha KOH-
MU, B3amMojeiictBue 1,2-mmonoB c TPOJBHBIX Pabo-
OopHO¥M KHCIOTON. OKHCIUTETHEHOE Tax, SK3aMEHE
pacmerienue 1,2-muonoB u 1,2,3-
TpUOJIOB (MOJHAs KHCIOTa, TETpa-
areraT cBuHIA). [lMHAKOIMHOBas
neperpynnupoBka. Bzaumopeiicteue
[JIMILIepUHa ¢ a30THOM U (ochopHOi
kuciotaMu. OOpa3oBaHUE XeJIaTHBIX
KOMIUIEKCOB.  [IpuMeHnenune  otu-
JICHTJIMKOJIS U TJIUIEpUHA.

16. | ®eHomBI [leperpynnuposka ®puca. Kap-| 4 | Beibopounas

OokcunupoBaHue (EHOJATOB  Iie- IpOBEpKa BO
nouHbIX MeTauioB mo Komebe. dop- BpEMSl ayJIUTOP-
MunaupoBanue (enonon no Paiimepy HBIX 3aHATUH,
- Tumany, MexaHu3M o00pa3oBaHuUs BKJIIOUEHUE  BO-
canuuuioBoro anpaeruga. dopmu- IIPOCOB Ha KOH-
nupoBaHue ¢GeHoJIoB 1o Buiscmaiie- TPOJIBHBIX Pabo-
py. IleperpynnupoBka ajuIMIOBBIX Tax, 3K3aMeHe
a¢upoB  denomoB  (JI.Kusitzen).
Oxucrnenue (QeHoJOB, B TOM YHCIE
IIPOCTPAHCTBEHHO  3aTPYyIHEHHBIX.
[TonsitTue 00 apOKCUIIBHBIX paaUKa-
Jax

17. | Ilpocteie 3¢gpupsl CBoiicTBa mpocThiX 2¢upoB: obpa- | 4 | Berbopounas
30BaHUE OKCOHMEBBIX COJIEH, pac- IIPOBEpPKa BO
nierieHne kucnoramullonydenue u BpeMs ayAHUTOp-
cBOlicTBa -rajoreHddupoB. Bunu- HBIX 3aHATHM,

JoBble AGUPHl UX TONydeHHe (U3
aleTuIeHa U -rajJoreH3upos).

BKIIIOYCHUE  BO-
IPOCOB Ha KOH-
TPOJIBHBIX Pabo-
Tax, 3K3aMCHE
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18. | Anbreruasl U KETOHBI OOmast xapakrepucTuka He-| 6 | Beibopounas

anmu(aTudecKoro psaa | MPeAeTbHBIX ATbJCTUIOB U KETOHOB. MpOBEpKa BO
-B-nenpenenbHble  ambiaerumBl U BpeMsl ayaUTOp-
KETOHbl. MeTo/Abl MOJy4YeHUs:: KOH- HBIX 3aHATUH,
JICHCAIlMW, OKHUCJICHHE aJUIMJIOBBIX BKJIFOYCHUE  BO-
cnuptoB. ComnpspkeHue KapOOHUIIb- IIPOCOB Ha KOH-
HOM TpyNIBl C JABOMHOW yriepon- TPOJBHBIX Pabo-
yriaepoaHoi cBsa3blo. Peakuuu 1,2- u Tax, SK3aMEHe
1,4-npucoenuHeHuss IUTUHOPraHU-
YECKUX COCTUHEHUN, TPHUATKUIO0-
paHOB, MUAJIKWII U JTUAPUIKYIIPATOB,
aMUHOB, IIMAHKCTOTO BOJIOpOJA, ra-
JIOT€HOBOJIOPO/JIOB.

19. | Anprerusl U KETOHBI OOmiast xapakTepucTuka apomatu- | 6 | Berbopounas

apOMaTHYECKOTO psA/ia | YeCKUX alIbJIETHIOB U  KETOHOB. MpOBEpPKa BO
Knaccudukanus. Homenknarypa. BpeMsl ayIUTOP-
®usnyeckue cBoiictBa. CnocoObl HBIX 3aHATHH,
MOJIy4eHUsl. XUMHUYECKUE CBOMCTBA. BKIIFOYEHHE  BO-
OxucieHre KHCIOPOJAOM BO3IyXa, IIPOCOB Ha KOH-
aMMMAYHBIM PAacTBOPOM OKCHJIa Ce- TPOJILHBIX pado-
pebpa. BoccraHoBiieHHE KOMILIEKC- Tax, DK3aMEHE
HBIMU THJIPUJAMU METAJJIOB

20 | KapOokcuibHBIE KHC- OO6mas xapakTepuctuka | 6 | Beibopounas
JIOTBI U MX TPOU3BOA- | KAPOOHOBBIX KHCJIOT IIpOBEpPKa BO
HbIE Knaccuduxarms. BpeMs ayIHUTOp-

[IpenenbHbie OJHOOCHOBHEBIE HEIX 3aHATHH,
KapOOHOBBIE KHUCIIOTBHI. BKJIFOYEHUE  BO-
Howmenxknarypa. N3omepusi. IIPOCOB Ha KOH-
®usnueckue cBorictBa.  CriocoObl TPOJIBHBIX Pabo-
MOJIY4YEeHHS. DIIEKTPOHHOE CTPOCHHUE Tax, 3K3aMeHe
KapOOKCUIIbHOM TPYIIIBI u
kapOokcunaT-uoHa.  PeakimoHHbIe
LEHTPbI U BO3MOKHbIE PEAKIIUU.

21. | MHOTOOCHOBHBIEC Kap- JIByXxocHOBHbBIE KUCIOTBL. MeTto-| 6 | Beibopounas
OOKCHUIIbHBIE KHUCIIOTHI | Ibl CHHTE3a. XUMHUYECKHE CBOWCTBA. MpOBEpPKa BO
anudaruyeckoro psaga | Kucrnornsie cBoiictBa. OTHOIIEHHE K BpEMsl ayIUTOp-

HarpeBaHUIO. HBIX 3aHATUH,

['maBHBIE TIpencTaBUTENH: LIaBE- BKJIFOYEHUE  BO-

JeBasg KHCIOTa, JOUATWIOKCAlIaT B
CIOXHOX(UPHOU KOHIeHcaluu. Ma-
JIOHOBAsl KHCJIOTA: CUHTE3BI C MaJlo-
HOBBIM 3(GupoM, peakuust Muxasis.

IPOCOB Ha KOH-
TPOJBHBIX pabo-
Tax, 9K3aMeHe
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SlaTapHas KUCIIOTa, €€ aHTUAPU/I,
umuJi, N-OpoMCyKIIMHUMUA. AIUATIH-
HoBas kucnota. Konpencaunus [luk-
MaHa.
22. | ApoMatuyeckue Kap- OO6mas xapaktepuctuka | 6 | Berbopounas
OOKCHJIBHBIE KUCJIOTHI | apOMaTUYECKHUX KapOOHOBBIX MpOBEpKa BO
KHCJIOT. Knaccudukanus. BpEMsl ayIUTOP-
Howmenknarypa. dusznueckue HBIX 3aHATHM,
cBoiictBa. CrocoObl  TMOJTY4YCHHS. BKJIFOYCHUE  BO-
XuMH4YECKue CBOICTBA MPOCOB Ha KOH-
OJJTHOOCHOBHBIX apoOMaTHUYECKUX TPOJIBHBIX Pabo-
KUCIO0T. Peakiuu no kapOOKCHIIBHOM Tax, JK3aMeEHe
rpynne. XHMHYECKHE CBOMCTBA II0
apOMaTHYECKOMY KOJIBIY
KapOOHOBBIX KUCIIOT.
23. D:-,B-Here)IeJ'IBHBIe Peakiuu nmprcoeaueHus Mo TBOMHON 6 Bri6opounas
KHCIIOTBI C=C-cBsa3u. CrepeoxuMusi MpUCO- MpOBEPKaA BO
€IMHEHUS TAJIOT€HOBOIOPOIOB BpeMsl ayIUTOP-
HBIX 3aHATHH,
BKJIFOYCHUE  BO-
MPOCOB Ha KOH-
TPOJIBHBIX Pabo-
Tax, JK3aMeHe
24. | TMAPOKCHUKUCIIOTHI a-T'uapokcukucnotel.  Metompr | 4 | Beibopounas
CHUHTE3a: TUAPOJIN3 TaJIOTEHOKHUCIIOT, POBEpKa BO
JIAKTOHOB, ITUAHOTHHPUIHBIA METO/I. BpEMsSl ayIuTOp-
BnusiHue BBeAeHUS THUIPOKCUTPYII- HBIX 3aHATHUH,
Obl Ha KHUCJIOTHO-OCHOBHBIE CBOM- BKJIIOUEHUE  BO-
ctBa. CBoiicTBa: oOpa3oBaHME JaK- IIPOCOB Ha KOH-
TUJIOB, Pa3JI0KEHHUE TIPU HarpeBaHUU TPOJILHBIX pado-
B MPUCYTCTBUU MHHEPAIbHBIX KHUC- Tax, 9K3aMeHe
70T. MoJIoOYHasi KUCJIOTa U €€ COJIH.
25. | OKCHKHCIIOTEI o-T'ugpokcukucinotel.  Metoasl | 4 Bri6opounas
CHUHTE3a: TUAPOJIU3 TalOTEHOKHUCIIOT, MIpOBEpPKa BO
JIAKTOHOB, ITUAHOTHHPUIHBIA METO/I. BpEMSl ayIuTOp-
Bnusnue BBeAeHHUS THIPOKCHUTPYII- HBIX 3aHATUH,
Obl Ha KHUCJIOTHO-OCHOBHBIE CBOM- BKJIIOUEHUE  BO-
ctBa. CBoiicTBa: oOpa3oBaHHE JaK- MIPOCOB Ha KOH-
TUJIOB, PA3JI0KEHUE TIPU HArpeBaHUU TPOJIBHBIX pado-
B TMPUCYTCTBUU MUHEPAIbHBIX KHC- Tax, SK3aMeHe
710T. MonoYHasi KMCIIOTa U €€ COJIH.
26. | YronpHast KHCIIOTa U XOpaHTUIPUIBI yroiasHOM | 4 | Beibopounas
ee (yHKIMOHANBHBIE | KHCIOTEL.  CHOCOOBI  TMOJIy4eHUS. MpOBEpPKa BO
MIPOU3BOIHBIE XUMHYECKUE CBOMCTBA. BpeMsl ayaUTOp-
AMHUJTIBI YTOJIbHOMN KHCIIOTHI. HBIX 3aHATUH,
KapbamunoBast kucnora. CrocoObl BKJIIOYEHHE  BO-

nosydyeHusi. MoueBuHa. CrocoObl
MOJy4YeHHsI. XUMHUYECKUE CBOWCTBA.
Bapbutyposas kucnota. [lomyuenue.
TayromepHble MIPEBPALLICHUS

IPOCOB Ha KOH-
TPOJBHBIX pabo-
Tax, SK3aMeHe
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OapouTypoBoOi KHCJIOTHI.
Bapbutypartsi.
MoueBrHOOpMaTBICTHIHBIC
CMOJIBL. AnKunupoBaHue 51
alUIMPOBAHUE MOYEBHUHBI.
['yanuuH.

27. | JIumuaer buonornueckn axkTUBHEBIE JIHAIIUILL. 4 Bri6opounas
[Ipocrarmanguuel.  Pone  mpocra- [IpOBEpKa BO
IJIaHJAWHOB, JICUCTBUE  aCMHpHUHA. BpeMsl ayaUTOp-
Mpbla 1 IETepreHThI. HBIX 3aHSITHH,

BKJIFOYCHUE  BO-
MPOCOB Ha KOH-

TPOJILHBIX pado-
Tax, DK3aMeHe

28. | XWHOHBI [Tonyyenue o- u n-6enzo u Hadto-| 4 | Beibopounas

XUHOHOB. CBOMCTBa XMHOHOB: TOJIY- MpOBEPKA BO
YEeHWE MOHO W JUOKCHMOB, TIPHCO- BpeMsl ayIUTOP-
eMHEHUE XJOPUCTOTO BOJOPO/IA, HBIX 3aHATUH,
aQHWJIMHA, YKCYCHOTO aHTHIPHU/IA, BKJIFOYCHHE  BO-
CrupTOB, peaknus ¢ aueHamu. Co- MPOCOB Ha KOH-
MOCTaBJICHWE CBOWCTB XWHOHOB WL, TPOJIBHBIX Pabo-
B-menpenensHEIX KeToHOB. Boccra- Tax, SK3aMeHe
HOBJICHHE XMHOHOB. XJIOpaHWJ, €ro
UCIIOJIb30BAHUE ISl OKHCIIEHUS U
nojgydyeHue. XUHrujapoH. Komriek-
cel ¢ mepeHocom 3apsma (KII3).
Yo6uxunonsl. CemuxuHOHBI. [loHs-
THe 00 aHMOHpaauKanax. [ 'uapoxu-
HOH KaK MHTHOMTOP CBOOOIHOpAIU-
KIbHBIX pEaKkuid. AHTPaXUHOH:
MOJIy4eHHe, MPEACTaBICHHE O CBOM-
CTBaxX U MpUMEHEHUE. AJTM3apuH.

29. | Hutpocoenunenus [IpomexxyTouHble TPOAYKTHI BOoc-| 6 | Beibopounas
CTaHOBJIEHUSI HUTPOTPYIIILI (HUTPO- MpoBepKa BO
30CO€IMHEHUS, APUITHAPOKCHIAMU- BpEMSl ayIuTOp-
HBI, 230KCH, a30 M THAPA30COEIHHE- HBIX 3aHATUH,
Hus). beH3wauHOBas meperpymmnu- BKJIIOUEHUE  BO-
poBka. BoccranoBneHue oqHONW HUT- MIPOCOB Ha KOH-
porpynmnsl B noiauHuTpoapeHax. O6- TPOJBHBIX pado-
pa3zoBaHKe KOMIUIEKCOB € IEPEHOCOM Tax, SK3aMeHe
3apsija.

30. | AMuHBI Knaccudpukamus,  usomepus, | 6 | Boibopounas

anudaTuyeckoro psaa | HOMEHKIATypa aMHHOB. MeTobl MpOBEpPKa BO
MOJIY4YECHHS: AIKUIMPOBAaHUE aMMUa- BpeMsl ayaUTOp-
ka ¥ aMuHOB 1o [odwmany, dramu- HBIX 3aHATUH,

muga kanus (['abpuamb), BoccTaHOB-
JICHWE a30TCOJIePIKAIIUX IPOU3BO/I-
HBIX KapOOHWJIBHBIX COCTUHEHUH H
KapOOHOBBIX KHCIIOT, HHUTPOCOEIH-
HEHMH, aJIKuiIa3uaoB. BoccTaHOBU-

BKJIFOUCHHUE  BO-
IPOCOB Ha KOH-

TPOJBHBIX pabo-
Tax, SK3aMeHe
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TCJIbHOC aMHUHHUPOBAHUC Kap6OHI/IJIB-
HBIX COCIUHEHUMN.
CrpoeHue aMHUHOB, XUMHUYECKHE
CBOMCTBA

31. | AMuHBI Brusinue Ha OCHOBHOCTH amMu-| 6 | BwiOopouHnas
ApOMATHUYCCKOIO psdJia | HOB 3aMECTUTEIICH B ApOMAaTH4Y€CKOM IMPpOBEpPKa BO

Aaape. AJIKI/IJII/IpOBaHI/Ie H aluJinpo- BpeMsd ayauTop-
BaHHC aMHUHOB. HBIX SaHﬂTI/Ifl,
BzanmoneiicTue NEPBUYHBIX, BTO- BKIIIOUCHUEC  BO-

PUYHBIX M TPETUYHBIX aiudaTruye-
CKUX Hu aPOMaTquCKHX aAMHUHOB C
a30THUCTOU KUCIIOTOM.

MIPOCOB Ha KOH-
TPOJIbHBIX pado-
Tax, 9K3aMeHe

32. | dna3ocoequHeHMS Peaknum nmmazocoenuHeHuit ¢ Beiie- | 6 | BeiOopounas
JICHWEM a30Ta: 3aMeHa TUa30TPyIIbI poBepKa BO
Ha TUAPOKCHJI, TAJIIOTEH, [IMaH, HUT- BpeMsl ayIUTOP-
porpynmy u BogopoAd. Peakuuu nu- HBIX 3aHATH,
a30COoeIMHEHNI Oe3 BBIICICHUsS a30- BKIIIOYCHHE  BO-
Ta: BOCCTAHOBJICHHE 0 apHITHIpa- MIPOCOB Ha KOH-
3UHOB, a30COYETaHue. A30COUECTaHUE TPOJIBHBIX Pabo-
KaK peakiusi AeKTpo(uiIpHOTO 3a- TaX, JK3aMeHe
MEIIeHNUA. A30 U OUa30COCTABIISIO-
1IKe, yCIOBUE COUYETaHUs C aMUHAMU
u (heHonamu. A30KpacuTeNH.
33. | I'erepormknnueckue Nunon. CuHTE3 TPOU3BOAHBIX HH- 6 Bri6opounas
COeIMHEHUs noJia U3 GeHWIrnapa3uHa 1 KETOHOB MpoBEpKa BO
(®umep). Peakiuu smekTporiibHO- BpeMsl ayJUTOP-
ro 3aMelIeHHs] B MUPPOJIHHOM KOJIb- HBIX  3aHATHH,
1€ WHJO0JIA: HUTpOBaHUE, (HOpMUIH- BKJIIOUEHUE  BO-
pOBaHHe, raJIOreHUPOBAHHUE. MIPOCOB Ha KOH-
CuHTe3 XUHOJIMHA U 3aMEUICHHBIX TPOJILHBIX pado-
XUHOJIMHOB M3 aHWINHOB 1o Ckpay- Tax, 9K3aMeHe
ny u Jlebnepy - Mumiepy. Apoma-
TUYHOCTh MUPUANHA, MOJIEKYIISIPHBIC
-opbutanu nupunuHa. [lupuauH u
XUHOJUH Kak OcHOBaHUA. N-OKHUCH
NUPUIMHA U XUHOJIUHA U UX UCIOJb-
30BaHHE B peaKklUUU HUTPOBAHUS.
HyxneodunsHoe 3amerienue aToMoB
BOJIOpPOJa B MUPUANHE U XUHOJIMHE B
peakiusx ¢ amugoMm Hatpus (Yu-
4yr0abuH) U peHwIIMTHEM.
34. | AMUHOKUCIIOTSI, Ien- Homenknatypa nentunoB. OcHoB-| 5 | Beibopounas
TUIBI U OCTKU HBI€ TPUHIUIBI CHUHTE3a MOJIUIE- poBepKa BO
TUJIOB; 3alllUTa aMUHOTPYMIBI U aK- BpEMSl ayauTOp-
TUBallUA KapOOKCHUIBHOW TPYIIIHI. HBIX  3aHITHH,
TBepnodasHelii CHHTE3 MENTHJIOB. BKJIIOYEHHE  BO-

OO0mye TPUHIMIBI  ONpeAeTIeHUs
CTpoeHus menTuaoB u Oenkos. [lep-
BUYHAs, BTOPUYHAS M TPETUYHAS
CTPYKTypa OEIKOB.

IPOCOB Ha KOH-
TPOJBHBIX pabo-
Tax, SK3aMeHe
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35. | YrieBosl Cunte3 MoHocaxapuaoB no Kumu- | 5 | Beibopounas
anu-Quuiepy u aerpagauus 1no Bo- [IpOBEpKa BO
mo-Pydody. BpeMsl ayAUTOp-
Hucaxapunel (6MO3BI): MaJIbTO3a, HBIX 3aHATH,
ne;odno3a,  J1akTo3a, — caxaposa. BKJIFOYEHUE  BO-
Crpoenue nucaxapuaon. Ilonucaxa- IIPOCOB Ha KOH-
PHIBL: LEJUTIONI03a U Kpaxmall. TPOJBHBIX pabo-
Tax, SK3aMEHE

11. YYEBHO-METOIMWYECKOE W WH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUTINHBI

OcHoBHas IMTEpaTypa:

1. Kamunckmii, B. A. Opranunueckas xumus B 2 4. Yacte | : y4ueOHHMK st
akazemuueckoro OakanmaBpuata / B. A. KamuHckuil. — 2-e w3j., ucrp. ¥ gon. — MoOCKBa :
NznatenserBo FOpaiit, 2019. — 287 ¢. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-02906-
2. — Texkcr : snekrponsbiii // OOpaszoBarenbHas miardpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/437748

2. Kamunckmii, B. A. Opranunueckas xumusg B 2 4. Yacte 2 : y4eOHHMK st
akamemuueckoro OakamaBpuarta / B. A. Kamunckmii. — 2-e u3z., ucnp. u mon. — Mocksa :
MznarensctBO FOpaiit, 2019. — 314 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-02911-
6. — Tekcr : amextponnsiii // OOpasoBarenbHas tuatdopma IOpaiit [caiir]. — URL:
https://urait.ru/bcode/437949

3. Hprok, B. I'. Oprannueckas xumus : yaueOHoe nmocooue mis By3os / B. I'. Jlprok, B.
I'. Kapres, B. I1. Xunsa. — 3-e uzn., ucnp. u gon. — Mocksa : U3parensctBo FOpaiit, 2021. —
502 c¢. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-08940-0. — TekcT : aneKTpoHHBIH //
OopazoBarenbHas mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/474456

JonoaHuTeILHAS JUTEpaTypa:

1. Hprok, B. I'. Oprannueckas xumus : yaeOHoe nmocodue 1i1s By3os / B. I'. [Iprok, B.
I'. Kap- nes, B. I1. Xwunsa. — 3-e uzn., ucnp. u gorn. — Mocksa : M3natensctBo FOpaiit, 2021.
— 502 c. — (Boicmiee oopazoBanue). — ISBN 978-5-534-08940-0. — TekcT : a5eKTpoHHBIH //
OopazoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/474456

2. Kamunckuii, B. A. Opranndeckasi XuMusi: TECTOBbIE 331aHU, 33]]a4H,
BOMPOCHI : yueOHOenocoOue ams By30B / B. A. Kamunckuii. — 2-e u3f., UcIp. U A0M. —
Mocksa : U3narens- ctBo FOpaiit, 2021. — 289 c¢. — (Bricuee o6pazosanue). — ISBN 978-5-
534-02896-6. — Texkct : anexkrponHsbli // OOpa3oBatenbHas miuardopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/471776

3. TrokaBkuHa, H. A. Oprannueckast xumus : yaeOHuk / H. A. TrokaBkuHa U 1p. ; 0]
pen. H. A. TroxkaBkunoit. - Mockpa : 'DOTAP-Menua, 2015. - 640 c. - ISBN 978-5-9704-
3292-1. - Tekcr : anekrponnsii // DBC "Koncynbrant crymenta" : [caiit]. - URL :

https://www.studentlibrary.ru/book/ISBN9785970432921.html

YyeOHo-MeTOoaANnYeCcKas:

1. Muxeena JI. A. Opraﬂnqecmm XUMHUA : MCTOOANYCCKUC YKa3aHUA IJIA CaMOCTOSTEIbHOM
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paboThI CTYICHTOB 3-TO Kypca 3KOJOTUYECKOTO (paKynbTeTa CeuabHOCTH «Xumus» / JI. A.
Muxeesa; Yal'Y, UMOu®K. - Yassuosck : Yal'V, 2019. - 3arin. ¢ skpana;
HeomnybnukoBaHHEIH pecypc. - DneKkTpoH. TekcToBbie aaH. (1 daitn : 555 Kb). - Tekcer :
anextponHbid. http:/lib.ulsu.ru/MegaPro/Download/MObject/6991

CornacoBaHo:

< > A P e ' N DAL P
Cneunanuct peavuunii ~ Crapoasuukosa J1. P./ €772 e SO O
Jonxnocts corpyanuxka HB ®HUO noanuch Jaara

0) mporpaMMHOE oOecTieueHre

1. Microsoft Office
2. OC Windows Professional
3. Anturuiaruat BY3

B) IIpodeccronanbHbie 6a3bl TaHHBIX, THPOPMALIMOHHO-CIIPABOYHbIE CUCTEMBbI
1. D1eKTPOHHO-OMOIUOTEYHbIE CUCTEMBI:
[{udporoit obpazoBatenbHblil pecypc IPRsmart : snextponHo-0MOMIHOTEUHAs cucTeMa © cailT /
OO0 Kowmmnanus «Aii ITu Ap Memauay». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. — Pexum
JIOCTYTA: JUIsl 3apETUCTPUP. MOJb30BATENEH. - TEKCT :3JIEKTPOHHBIM.

O6pasosatenbHas miardopma FOPANT : o6pazoBaTenbHbIH pecype, HIeKTPOHHAsS OHOIHOTEKA :
caiir / OO0 DnexrponHoe m3garenbctBo «FOPAWT». — Mocksa, [2023]. - URL: https://urait.ru. — Pexum
JIOCTYTA: JUIsl 3apETUCTPUP. TTOJIb30BaTENEH. - TEKCT | 3JIEKTPOHHBIM.

baza mannbpIx «OnekTponHas 6udauoreka Texundeckoro BY3a (OBC «KoHCynbTaHT CTyaeHTa») :

ANIEKTPOHHO-OMOMMoTeunas cucrema : cadt / OOO «Ilomurexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocTyma: ms 3aperducTpHp. Mojb3oBareiei. — Tekcr :
3IEKTPOHHBIMN.

OBC Jlawp : snekrpoHHO-OuOMMOTeuHass cuctema : caiit / OOO DOBC «Jlanb»y. — CaHKT-

ITetepoOypr, [2023]. — URL: https://e.lanbook.com. — Pexkum goctyma: i 3aperucTpup. MOJIb30BaTEIeH. —
TeKCT : AEeKTPOHHBIN.
DBC Znanium.com : »31eKTpoHHO-OMOmHoTeuHass cucrema . caiir / OO0
«3uanuym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum goctyma : Ui 3aperHCTPHP.
M0Jb30BaTeNel. - TEeKCT : 3JIEKTPOHHBIN.
2. KoncyabrantILmioc [DnekTpoHHBIH pecypc]: cpaBouHas mpaBoBas cucrema. / OO0
«Koncynprant [ntocy - DaekTpoH. aaH. - Mocksa : KoncynprantlImtoc, [2023].
3. ba3bl JaHHBIX TTEPUOAUYECKUX U3JAHUM:
eLIBRARY.RU: nayunas snextponHas Oubauoreka : caidt /| OO0 «Hay4nas DiekTpoHHAs
bubnunoteka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum noctyma : st aBTOpHU3. TOJIb30BaTEINEH.
— TekcT : 3neKTpOHHBII
OnexTpoHHas 6ubmnoreka «3narensckoro noma «I'pebennukoB» (Grebinnikon) : snexkTpoHHas
oubmmoreka [/ OO0 U] «I'pebennukoB». — MockBa, [2023]. - URL: https://id2.action-
media.ru/Personal/Products. — Pesxum nmoctyna : s aBTOPHU3. MOJIB30BATEIICH.
— TexcT : 2MeKTPOHHBIN.
4.  depepajbHasi rocyaapcrBeHHass nHgopmanuonHas cucrema «HaumonanbHasi 3J1eKTpOHHAS
OubéamoTexa» : dIeKTpoHHas oubnuoTeka : caiit / ®I'BY PI'b. — Mocksa, [2023].

— URL: https://H30.pdp. — Pexum noctyma : Juis moJsbp3oBarened HaydHoi Oubmmoreku. — Teker
JJIEKTPOHHBIH.
5. Poccuiickoe o0pazopanme : gpenepanbubiii nopran / yupemurenp GIAY «DULITO».
— URL: http://www.edu.ru. — Tekct : 37eKTpOHHBIH.
6. DJieKTpOHHasi OubdamoTeunasi cucrema Yal'V | Mmoayns «DnekTpoHHas 6ubianoreka» ABUC

Mera-ITPO / OO0 «Jlata Dxcmnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum nmocryma : ms
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CoracoBano
Hauanpauk Ynpasinenus nHPOPMAITMOHHBIX Z/
TEXHOJIOTUH U TEJIEKOMMYHUKAUI [LII. Bypnuu Z 7 15.05. 2023

s

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-
HCJEIOBATEJbCKOM PABOTHI

VYueOHas ayauropus 225 Ais NpoBeAEHUs JEKIUM, 3aHATUI J1abopaTOPHOTO THUIA, TPYIIIO-
BBIX M WHAUBUIAYaTbHBIX KOHCYJIBTAIIMW, TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOU aTTecTanuu (C
HabOpOM JIEMOHCTPAIMOHHOTO 000pYHOBaHUS JJsl 00eCledYeHHs] TeMaTHYeCKUX WILIIOCTPALUN B
COOTBETCTBUU € pabouell mporpaMmMoil quciuminHel). [loMerienne yKOMIJIEKTOBAHO CHEIUaIN3H -
poBaHHON MeOenbto Ha 20 MOCAaJOYHBIX MECT M TEXHUYECKUMHU CPEACTBAMM: TPEMS BBITSKHBIMU
mkadgamMu, aHATUTHYECKUMH BECaMH, CYIIWIBHBIM IKadoM 1ocka ayauTopHas. Pabodee mecto
npenoaasatens. [Inomans 42,93 kB.M.

VYyeOHast ayIuTOpHs JUIsl CaMOCTOSITENBHON paboThl cTyeHToB 230 ¢ noctynom k DbC. ms
camocTosiTeNbHOM padoThl ctyneHToB, Wi-Fi ¢ noctynom k OUOC, OBbC. KomnbroTepHblii Kiacc
YKOMILUIEKTOBAaHHBIM CHEIHATM3UPOBAHHON MeOenbi0 Ha 32 MOCAJ0YHBIX MECT M TEXHHYECKUMU
cpencrBamu o0ydeHus (16 mepcoHanbHBIX KOMITBIOTEPOB) ¢ HocTynoM K cetu «uTeprer», DUOC,
OBC. ITnomane 93,51 xB.M.

UuranpHbIN 3271 HaydHOW OmOmmoTeku (aymuropus 237) ¢ 30HOU IJIsi CaMOCTOATEILHON pa-
6ot1e1, Wi-Fi ¢ noctymom k DUOC, DbC. Ayautopus yKOMIIEKTOBaHA CIICIIHAIM3UPOBAHHON Me-
Oenpro Ha 80 MOCAaTOYHBIX MECT M OCHAIIEHa KOMIBIOTEPHON TEXHHKOH ¢ A0CTymoMm K cetu «MH-
tepuet», DUOC, ObC, 3xpanom u npoektopoM. [Imomaas 220,39 kB.Mm.

13. CHEIIMAJIBHBIE YCJIOBUSA 1JIS1 OBYYAIOIUXCS C OTPAHUYEH-
HBIMU BO3MOXHOCTSMU 310POBbS (OB3) U UHBAJIN/10OB

OOyyaronuecs: ¢ OB3 1 nHBaIUABI MPOXOIAT MPAKTUKY COBMECTHO C JPYIMMHU O00Yy4YarOIu -
MHCsI (B Y4E€OHOM TpyIITe) WM MHAUBUIAYATBHO (TI0 JUYHOMY 3asBJICHUIO OOYUYarOIIerocs).

OmnpezeneHne MecT MPOXOXKICHUS MPAKTUKK i oOydaromuxces ¢ OB3 u uHBanmuaoB ocy-
IIECTBIISICTCS C YIETOM COCTOSHHSI 3/I0POBbSl M TPEOOBAaHMI K MX JIOCTYIHOCTH ISl JaHHOM KaTero-
pun oOydaromuxcs. [Ipu onpeneneHrMH MecT M yClIOBUH (C y4€TOM HO30JIOTMYECKOM TI'pyHIbI U
IPYIIIBl MHBAIUIHOCTU OOYYArOIIErocs) MPOXOXKICHUS YYEOHON M NMPOM3BOJCTBEHHOM IMPAKTHK
IUISL TAaHHOM KaTeropuH JIMI YYUTHIBAIOTCS HHAMBUAYAIbHBIE 0COOCHHOCTH 00YJaIOMINXCS, a TAKKe
PEKOMEHJAIMU MEANKO-COLMAIBHON SKCIEePTU3bl, OTPAKEHHBIC B WHAMBUAYAILHOW HpoOrpamMme
peadmInTaluy, OTHOCUTENIBHO PEKOMEH/I0OBaHHBIX YCIOBUIN U BUJIOB TPYya.

IIpu onpenenennn MecTa npakTUKH It oOydaromuxcs ¢ OB3 u nHBanuaoB ocoboe BHUMa-
HUe yzensiercss 0e30MacHOCTH TpyAa W OCHaIleHuto (obopynoBaHHio) pabouero mecra. Paboune
MECTa Ha MPaKTHKY MPEeJOCTaBISAIOTCA NPO(UIBHON OpraHu3aneil B COOTBETCTBUH CO CIIETYIOLIH -
MU TpeOOBaHUSIMU:

- 15 obyuaromuxcs ¢ OB3 n MHBaIMIOB MO 3PEHUIO - CIA0OBUAALINX: OCHAILEHHUE CIIELH-
aJIbHOTO paboyvero MecTa OOLUM M MECTHBIM OCBEIICHHEM, 00eCTIeUNBAIONIUM OECIPEnsITCTBEHHOE
HAXOKJICHUE YKa3aHHBIM JIMLIOM CBOEro paboyero MecTa W BBINOJHEHHE MHIUBHUIYalTbHOTO 3aja-
HUS; HATMYUE BUJCOYBEIUUUTENEH, JTyT;

- 15 obyuaromuxcst ¢ OB3 1 MHBaATUIOB 1O 3PEHUIO - CIIETBIX: OCHAIEHHUE CIIEUATEHOTO
pabouero Mecta TU(DIOTEXHUUECKUMH OPHEHTHUPAMHU M YCTPOMCTBaMH, C BO3MOYKHOCTBIO HCIOJIb-
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30BaHUS KPYITHOTO pesibe(hHO-KOHTpacTHOTO mpudTa u mpudra bpaiins, akycTH4eCKUMH HaBHUra-
[IUOHHBIMU CPEJICTBAMH, 00ECTICUMBAIOIIUMH OECIIPENIATCTBEHHOE HAX0XK/ICHUE YKA3aHHBIM JIUIIOM
CBOEr0 pabo4yero MecTa M BBHINOJHEHUE MHIUBUAYAILHOTO 3aIaHuUs;

- uist oOygaroruxcsi ¢ OB3 1 MHBAIMIOB 10 CITyXY - ClIa00CTBIIAINX: OCHaIIeHue (000py-
JIOBAaHUE) CIECIMAIIBHOTO padodero MecTa 3BYKOYCHUIIMBAIONICH armapaTypoi, tenedoHaMu st
c1a00CIIBIIIAIINX;

- s oOy4garormuxcsi ¢ OB3 1 HHBATUIOB 1O CITYXY - TIIYXUX: O

pabodero Mecra BU3YAIbHBIMH WHIMKATOPAMH, NPEOOPA3yIONIMMHU 3BYKOBBIC CUTHAJBI B
CBETO-BBIC, PEUEBBIE CUTHAJIBI B TEKCTOBYIO OCTYIIYIO CTPOKY, Ui OECHPENsTCTBEHHOTO HaXOXKe-
HUS YKa3aHHBIM JIMIIOM CBOETO PabOUYero MecTa 1 BBHITIOJHEHUSI MHIANBUIYaJIbHOTO 3aaHuUs;

- 15 oOyyvaromuxcsi ¢ OB3 1 MHBaNUI0B ¢ HapylieHHeM (DYHKIMI ONOpPHO-IBUraTeIbHOTO
amnmapara: 000pyJl0BaHHE, 00ECIEYHBAIOIIEE PEATU3ANMNI0 IPTOHOMUYECKUX TMPUHIIUTIOB (MaKCH-
MaJIbHO yI00HOE JUIsl MHBAJKA PACIOJIOKEHUE SJIEMEHTOB, COCTABISIONIUX paboyee MeCTo); Me-
XaHU3MBI U YCTPOMCTBA, MMO3BOJISIONINE H3MEHATh BHICOTY M HAKIIOH pabovell TTOBEPXHOCTH, TIOJI0-
KEHHE CHJICHbSI pad0OYero CTyja IO BBICOTE W HAKJIOHY, YroJ HAKIOHA CIMHKH paboyero CTyIa;
OCHAIIICHUE CIIECIUATBFHBIM CHIICHHEM, O0ECTICUMBAIOIINM KOMIICHCAIIMIO YCUJIHS TIPU BCTaBAaHUH,
CTIEMABHBIMHA TTPUCTIOCOOICHUSMHE JUTS YIIPABJICHUS ¥ 0OCITy)KUBAHUS 3TOTO 000pyJIOBaHUSI.

VYciioBHsST OpraHu3aliid U TPOXOXKJICHUS IMPAKTUKH, TMOJTOTOBKHA OTUYETHBIX MaTepHANIOB,
MIPOBEICHUS TEKYIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAIMHU TI0 TPAKTHKE 00eCTIeUnBAIOTCS B
COOTBETCTBHUH CO CIIEIYIONUMH TPEOOBAHHSIMU:

- OO0beM, TeMIl, (GOpPMBI BBITIOJHEHUS HHIWBHIYaTbHOTO 3aJaHUS Ha TEPUOJ TPAKTHKU
YCTaHABJIMBAIOTCS WHAMBHIYATBHO U KaKJOTO OOYdJaloIIerocst yKa3aHHBIX KaTeropuil. B 3aBu-
CHMOCTH OT HO30JIOTHM MaKCHUMAaJIbHO CHMKAIOTCSl MPOTUBOIMOKA3aHHBIE (3PUTEIBHBIC, 3BYKOBBIC,
MBIIIIEYHBIC U JIP.) HATPY3KH.

- YueOHbIe U yueOHO-METOAMYECKHE MaTepUaIbl IO MPAKTUKE MPEACTABISIIOTCS B pa3ind-
HBIX (hopmax Tak, 9ToObl oOyuaromuecs ¢ OB3 1 MHBaIMIIBI ¢ HAPYIICHUSAMU CITyXa MOJTyJYald WH-
(dhopmarnio BU3yalbHO (JIOKYMEHTAIIUS 110 TPAKTUKE MeYaTaeTcsl yBEIWYEHHBIM mpudTOM; TIpeao-
CTaBJISIIOTCSI BUJIEOMATEPHAIIBI M HATJISITHBIE MaTePUAIIBI 110 COACPIKAHUIO TPAKTUKK). C HApyIICHH -
SIMU 3pEHUSI — ayAHaIbHO (HalpuMep, ¢ UCIOJIB30BAHUEM IPOTPaMM-CHHTE3aTOPOB PEUM) WM C
MTOMOTIIBIO TU(DIOMHGOPMAITMOHHBIX YCTPOMCTB.

- ®opma mpoBeACHUS TEKYILETr0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOM aTTecTanuu
AT O6yanOI_HI/IXC}I ¢ OB3 u unBanuaoB YCTAaHABJINBACTCA C YYCTOM HHAWBUIYAJIbHBIX HCI/IXO(bI/BI/I-
YECKUX 0COOCHHOCTEH (YCTHO, MUChbMEHHO, TPU IMOMOIIM KOMITBIOTEPA, B (popMe TECTUPOBAHUS U
T.H.). HpI/I HCO6XOI[I/IMOCTI/I 06yqafomeMyc;{ IpeaAOCTaABIIACTCA AOIMOJHUTEIIBHOC BpEMA IJIA IIOATO-
TOBKH OTBCTA U (I/IJ'II/I) 3alllUTbI OTUCTA.
(-

PazpaboTunku: noueHt JI. A. MuxeeBa
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— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum mocryma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.
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— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.
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