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1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII:

Oprannyeckast XumMust BXouT B 1k b1, 6a3zoByto wacte. OcBauBaercs Ha Il kypce B V u VI
CeMecTpax.

CryneHT J0JKEH BIIAJETh TEOPETUYECKUMU MPECTABICHUSIMU OPraHUYECKON XUMUN UMETh
3HAHUS O COCTaBE€, CTPOCHUU U CBOWCTBAaX OPraHUYECKUX BEIIECTB — MPEACTABUTEICH OCHOBHBIX
KJIACCOB OPraHUYECKMX COCIUHEHUH (YIJIEBOJOPOAOB — QJIKAHOB, LMKIOAJIKAHOB, AaJIKEHOB,
QJIKaJJCHOB, AJKHHOB, apeHOB, TOMO(YHKIHMOHAJIBHBIX COCAMHEHUH, TreTepo(yHKIIMOHAIBHBIX
COEJIMHEHUH, TeTEPOLIUKINYECKUX COETUHEHHI); UMETh IIPEJICTaBICHUE O OeIKax U OMOJIOTUYECKU
aKTUBHBIX BELIECTBAX, CTPYKTYPE U CBOWCTBAX BaKHEUIINX TUIIOB OMOMOJIEKYJT; BJIaJIeTh OCHOBAMHU
OpPraHU4eCcKOT0 CUHTE3A.

[lepeuenp AUCHUIIINH, HEOOXOIUMBIX JJISl U3YUYEHUSI OPraHUYECKON XUMUU:

— ¢u3uka (MoyiekynspHas QU3MKa);

— HEeOpraHuyeckasi XuMus (CTpOeHHE aToMa, XMMHYECKasi CBS3b);

— aHaJIMTUYecKast XUMus (XuMudeckue U Gpru3ndeckre MEeToabl OOHAPYKEHUS U pa3aeTIeHUs
BEIIIECTB, METOIbI AaHAJTN3A);

2. IEJIX 1 3AJTAYHU KYPCA

eau kypca:

- (opmupoBaHHWE CHUCTEMHBIX 3HAHHM, KOTOpblE HEOOXOMUMBI CTyJIEHTaM Mpu
paccMOTpeHUH (PU3UKO-XUMUUYECKON CYIIHOCTH M MEXaHM3MOB MPOIIECCOB, MPOUCXOISAIINX
B [IPUPOJIE€ U KUBOM OpPraHU3ME Ha MOJIEKYJIIPHOM M KJIETOYHOM YPOBHSIX.

- (opMupoBaHUE yMEHUH BBINOJHATH B HEOOXOIUMBIX CIy4YasiX pacdyeThl MapaMeTPOB ITUX
MIPOIIECCOB, YTO MO3BOJIUT O0siee MIyOOKO MOHATH (YHKIIMHM OTACIBHBIX CUCTEM OpPTaHHM3Ma,
a TAK¥KE €ro B3aUMOJCHUCTBUE C OKPYKAIOIIEH CPEIOM.

- OCBCIICHHUC KIIFOYCBBIX BOIIPOCOB IIPOrpaMMbI; MAaTCpHall JICKIUH IIpHU3BaH CTUMYJINPOBATH
CTYACHTOB K HOCJ'IGI[YIOIJ.ICﬁ CaMOCTOSITEJIbHOM pa60Te.

3amayu Kypca:

- OCBCIICHHUC KIIFOYCBBIX BOIIPOCOB IIPpOIrpaMMbI; MaTCpHall JICKIUI IIpHU3BaH CTUMYJINPOBATH
CTYACHTOB K HOCJIGI[YIOIJ_[eﬁ CaMOCTOSITEIIbHOM pa60Te.

- JIOCTH:KCHHUE ILieJieH Kypca HnpeayCcMaTrpruBacT INIOCTAHOBKY psiada LCICBBLIX HpO6J’I€MHBIX
3a/la4, B PC3YyJIbTATC BBLIIIOJHCHHUA KOTOPBIX Yy CTYACHTOB OOJIXKHBI OBITH C(bOpMPIpOBaHBI
CICAYIOIIUC 3HAHWA 1 HABBIKU:

3. IEPEYEHb IINIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA Ino
JUCIUIVIMHE (MOAYJIIO), COTHECEHBIX C JIINIAHUPYEMbBIMH
PE3YJbTATAMHU OCBOEHUA OBPA30OBATEJbHOM ITPOT'PAMMBI

B pe3yabTaTre H3yIYCeHU A TUCHUIIJIHHBI CTYACHT JO0JKECH:

Ne | Unpexc Conepxxanue B pesynbrare u3ydyenus: yaeOHOM JUCHUIUINHBI
/0 | KOMIIET KOMIIETEHIIUU oOyyaromuecst J0JIKHbI:
EHIUU (nnu ee 4acTm)
1 2 3 4
1. | OIIK-1 | CnocoOHOCTh 3HATD: TEOPETUUECKHE OCHOBBI 6a30BBIX
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HCIIOJIb30BATh XUMHYECKUX JUCLHUIUINH
IOJIYYEHHBIE 3HAHUS YMEThb: NIPUMEHSTh 3HAHUS o0mmx "
TEOPETUYECKHX OCHOB | CIIEUU(UIECKUX 3aKOHOMEPHOCTEN pa3INYHbIX
(byHIaMEeHTaIbHBIX obnacTel  XMMUYECKOW HAyKu IpU  pELIeHUH
pa3aenoB XUMHHU IpU | IPO(ECCHOHATIBHBIX 3a1a4
peueHnun BJIAJAETD: HAaBBIKAMHU HCTIOJIb30BAHUS
npoheccHoOHaATBHBIX TEOPETUYECKMX  OCHOB  0a30BBIX  XMMHYECKUX
3a1a4 JUCLMIUIMH MPH PEIICHUU KOHKPETHBIX XUMUYECKUX U
MaTepHAJIOBEIUECKHUX 3a/1a4

2. | OIIK-2 | cnocoOHOCTB 3HATDb:  cra"papTHble  METOJbl  MOJy4EHUS,
MPOBOJIUTH UACHTU(DUKAIIMY U UCCIIEI0OBAaHUSI CBOWCTB BELIECTB U
SKCIIEPUMEHTAJIbHBIE | MaTepuaioB, MpaBuia OOpabOTKM U OQOPMIICHUS
paboThI pasHoro | pe3ynbratoB paboTsl, HOpMbI Th.
ypoBHA cioxHOCTH U | YMETD: npoBoIMTh MHOTOCTAIUITHBIN CUHTE3
o0OpabaThIBaTh BJIAJIETD: naBeikaMy IpOBEACHUS IKCIIEPUMEHTA U
MOJTy4YE€HHBIE MeTo/1aMu 00pabOTKH €ro pe3ylbTaToB
pe3yibTaThl

3 | OIIK-3 | crtocoGHOCTH 3HATDb: Tteopernueckue W  METOIOJIOTHYECKHE
WCIIOJIb30BATh OCHOBBI CMEXHBIX C XUMHUEH MAaTeMAaTHYECKUX H
OCHOBHBIE 3aKOHBI | €CTECTBEHHOHAYYHBIX JUCIHHUIUIMH U CIOCOOBI UX
€CTECTBEHHOHAYYHBIX | MCIIOJIb30BaHUS pu pemeHumn KOHKPETHBIX
JUCUUIIIINH B | XUMHUYECKUX U MAaTEPUATIOBEUECKUX 3aa4
npohecCuOHATBHOU YMETDb: npumeHsaTb 3HaHHS  MaT€MaTUKH H
NEeSATENbHOCTH €CTECTBEHHOHAYYHBIX JUCUUIUIMH I AaHalIh3a W

00pabOTKH Pe3yabTaTOB XUMHUUYECKHUX IKCIIEPUMEHTOB
BJIAJIETD: HaBbIKaMy UCIIOIL30BAHUS
TEOPETUYECKUX OCHOB 0a30BBIX pa3/Ie]IOB MaTeMaTHKU
U €CTECTBEHHOHAYYHbIX JUCIUIUINH MIPH pEeIIeHUN
KOHKPETHBIX XUMUYECKHX 3aJ1au

4. OFBEM JJMCHUIIJIMHBI

4.1. O6beM IUCHUILIHHBI B 3a4eTHBIX eIMHULIAX (Bcero) 19

4.2. no BuAaM y4eOHoii padoThI (B yacax)

S e KounyecTBo yacoB (popma o0yueHusi 0uUHasN)
B 1.4. mo cemecTpam
padoThI Bcero no miiany
5 cemecTp 6 cemecTp
1 2 3 4

KonraktHas pabota
oOyuarouxcs ¢ 472 216 256
IIPENOoJaBaTeIeEM
AyIuTOpHbIC 472 216 256
3aHATUSA:
Jlexuun 136 72 64
MPaKTUYECKHE U 168 72 9%
CEMHUHApPCKHE 3aHITH
nabopaTopHbIE
paboThI 168 72 96
(;mabopaTopHbIit
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IIPAKTUKYM)

CamocrosTeabpHas
pabora

176

72 (+36 3x3ameH)

104 (+36 sk3ameH)

Texymmii KOHTPOJIb
(KOJIMYECTBO U BU:
KOHT.paboTa,
KOJUIOKBUYM,pedepar)

Kypcosast pabota

Bunasr
MIPOMEKYTOYHOU
aTTecTaluu (3K3aMeH,
3a4er)

9K3aMCH

OK3aMCH

Bcero gacoB no
JOUCIIUIIIINHEC

720

324/84 (unrep.)

396/84 (uHTeED.)

4.3. Conepxanue THCHMILUIMHBI (MoayJisi.) Pacnpenesienue 4acoB 1o reMaM M BUJIaM

y4eOHO# padoThI:

®opma 00ydyeHHs ouHast

Buabl yueOHBIX 3aHATHH

AyaUTOpHBIC 3aHATHS 3ansatu | Camoct | Popma
B osiTeIb | TeKylier
Hassanue u pasieioB u | Beer NpPaKTHY
Jaboparo | MHTepa Has 0
TeM 0 ecKue
JIEKIUH p-Has KTHBHO | pa6oTa | KOHTPOJI
3aHATHS, N .
pa6ota i s1 3HAH Mt
ceMHHAp
dopme
1 2 3 4 5 6 7
VcemecTp
1. OcHoBHEBIE HS)H}ITI/I}I 10 5 5 5 4 5 Tect
B OPTaHUYECKOW XUMUHU
2. KucnoTHO-0CHOBHEIE
csoucBa 18 4 4 4 6 4 Tect
OpraHUYECKUX
COEIMHEHUN
3. OcHoBE! 18 4 4 4 6 4 Tect
CTEPEOXUMUU
4. AnkaHbl 18 4 4 4 6 4 TECT
5. AJUIAKIAYECKUE 10 5 5 5 6 5 TecT
COEIMHEHUST
6. AIIKeHEbI 20 4 4 4 6 4 TECT
7. AJKUHEBI 10 2 6 TECT
8. AnkaaueHsbl 10 2 2 2 6 2 TECT
9. OnHosiiepHbIE
KOHJICHCUPOBAHHBIE 30 6 6 6 6 6 TECT
apeHbI
10. MHorosiiepHbie 30 6 6 6 6 6 Tecr
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apeHbI
11. MHorosinepHbie
ApCHbI ¢ 38 8 8 8 6 8 Tecr
M30JTMPOBAHHBIMU
KOJIbLIAMU
12.
["anoreHnpon3BoaHbIC 38 8 8 8 6 8 Tecr
anupaTHYECKOro psiia
13.
["anoreHnpon3BoAHbIE 32 8 8 8 4 8 Tecr
apOMaTHUYECKOTO psijia
14. OgHoaToMHEBIE 24 5 6 6 6 6 Tect
CIUPTHI
15 Mlsyx- u 24 6 6 6 4 6 Tecr
TPEXaTOMHBIC CITUPTHI
288/84 72 72 72 84 72
VI cemectp
16. denomnl 14 2 4 4 4 4 Tect
17. IIpocTsie a¢upsI 14 2 4 4 6 4 Tect
18. Anpaerunsl u
KETOHBI 22 4 6 6 6 6 Tect
anudaTUIECKOTO psaa
19. Anpneruasl u
KETOHBI 22 4 6 6 6 6 Tect
apOMaTHYECKOTO psijia
20. KapOokcuiibHbIE
KHUCIIOTBI Y X 22 4 6 6 6 6 TECT
MIPOU3BOTHBIE
21 MHOrooCHOBHBIE
KapOOKCHUJIbHBIC 29 4 6 6 6 5 TecT
KHCJIOTBI
anudaTUIECKOTO psia
22. ApomaTuueckue
KapOOKCHIIbHBIE 22 4 6 6 6 6 TECT
KHCJIOTBI
23. ﬂ-:-,B-Here,[[eJ‘ILHLIe 22 4 6 6 6 6 Tect
KHCJIOTBI
24. I'nApOKCUKUCIOTHI 20 6 6 6 4 TECT
25. OKCHKHMCIIOTHI 20 6 6 6 4 TECT
26. YroapHas KHCI0Ta
U ee (QyHKIMOHAIbHBIE 14 2 4 4 6 4 TECT
MIPOU3BOIHBIC
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27. JInnuael 14 2 4 4 4 4 TECT
28. XUHOHBI 16 4 4 4 6 4 TECT
29.HutpocoenuneHus 16 2 4 4 4 6 TECT
30. Amitret 16 2 4 4 4 6 Tect
annpaTHYECKOTO psijia
31. Ammibr 16 2 4 4 6 Tect
apOMaTHYECKOTO psijlia
32. JlnazocoeTMHECHUS 16 2 4 4 6 TeCT
33. T'eTeponMKINYECKUE 18 4 4 4 4 6 TecT
COCTMHEHUS
34, AMHUHOKUCIIOTEI, 17 4 4 4 5 TecT
MENTUIBI U OEIKH
35. VriaeBoanl 17 4 4 4 5 TECT
Hroro 360/84 64 96 96 84 104
Htoro 648/168 | 136 168 168 168 176

Hcnonp3yeMble HHTEPAKTHBHBIC O6D330B3T€J'II)HI>IG TCXHOJIOTHH
B mpouecce u3ydeHWs MUCLMIUIMHBL, € LEIbl0 (OpMUpOBaHMS M pa3BHTHA IPOGECCHOHAIBHBIX HaBBIKOB
o0ydaronmuxcs, Hapiay ¢ TPaAMLMOHHBIMH BHIAMHU 3aHATHH, MPOBOIATCS 3aHATUS B HMHTEPAKTUBHBIX (opMax:
KOMITBIOTEPHBIX CUMYIALMUM, JEJIOBBIX U POJIEBBIX UIP-CEMHUHAPOB, pa300p KOHKPETHBIX CHUTYallUd, B COYETAHHU C
BHEayJIUTOpHON padoroil. B paMkax y4eOHOro Kypca MpeIryCMOTPEHBI BCTPEUU C MPEICTABUTEISIMU POCCHUCKUX H
3apy0eKHBIX YHUBEPCUTETOB M HAyYHBIX OpraHU3AIMi, MacTep-KIacchl SKCIIEPTOB U CIELHAIUCTOB.

Jlexuuy NpOBOAATCS B CIEAYIOLMX (hopMax: JEKIUA-BU3yalu3alys (C MCIONb30BAaHMEM DPAa3IMYHBIX (opM
HATSIIHOCTH: KOMIIBIOTEPHBIC CHMYJSILHH, PUCYHKH, (DOTO, CXeMbl W TaONHIbI), JeKyus-KOHCYIbmayus
(ocymiectBisieMast B (hopMaTe «BOIPOCH — OTBETBD»), MPOOJIEMHAst JEKIUsI U JISKIHs C 3apaHee 3alUIaHHPOBaHHBIMU
OLINOKaMH.

[pakTuueckue 3aHATHSA NPOBOAATCA B CICAYIOIINX (GopMax: KOJUICKTUBHBIN pa300p peIleHUs CUTYAI[MOHHBIX
3aJad Ha OCHOBE aHaJM3a MOMOOHBIX 3ajjay, aHAJIU3 PE3yJIbTAaTOB JEMOHCTPALMOHHOTO 3KCIEPHMEHTa, a TaKKe
BBINOJTHEHHE HCCIIEA0BATENBCKIX pab0T YaCTUYHO-TIOMCKOBOT'0 XapaKTepa.

VY aenbHbIN Bec 3aHATHHN, MPOBOMUMBIX B MHTEPAKTHBHBIX (pOpMax, OMpEAeNeH ¢ y4eTOM IIOCTaBICHHOM LIENn
pabouell IporpaMmbl, 0COOCHHOCTEH O00YyYalOIIMXCs M CONEp)KAaHMS NUCHUIUIMHBI U COCTAaBILIIOT He MeHee 20% ot
BCET0 00bEMa ayAUTOPHBIX 3aHATHIA.

5. COAEP)KXAHME KYPCA

Pa3znen 1. Tema 1. BBenenue. OCHOBHbIE IOHSATHSI B OPraHN4€eCKOM XMMHUU

IIpenmer opraHuuyeckod XMMHMHM U OCHOBHBIE 3Tambl ee pa3BuTHA. CrocoObl M300paXkKeHUs
MOJIEKYJT OpPraHMYEeCKHX COCIUHEHUH, CTPYKTypHbIe U 371eKTpoHHbIe Gopmynsl (I'.JIptouc). Tumsl
YIJIEPOAHOIO  CKEJNeTa, AUMKINYECKHE, LHMKIMYECKUE M TETEPOLUKINYECKHE COCAUHEHHUS.
W3omepus u ee Buabl. I'omosorus. OcHoBHble (yHKIMOHaNBHBIE Trpynmbl. Kinaccupukarms
OpPraHUYECKUX COCIUHEHUM.

OCHOBBI HOMEHKJIATYPbI OPrAaHMYECKHX COCAUHEHUIT

3amectutenbHass HoMmeHkiarypa, WIOITAK. TIlonsaTus poxoHaudanbHONW  CTPYKTYPHI,
XapakTepucTuyeckux rpynn. HasBaHus HeQyHKUIMOHAIBbHBIX 3aMecTUTeNeH, (QYHKIMOHAIbHBIX
IpyI, TpeAeibHbIX, HEMPEAETbHbBIX, QPOMAaTHUYECKUX pajuKanoB. CTapIIMHCTBO (PYHKIIMOHAIBHBIX
rpynn. OCHOBHBIE MPaBUJIa COCTABIIEHUS 3aMECTUTENIBHBIX Ha3BAHUN OPraHUYECKHUX COEIUHEHU,
BBIOOp M HyMepalus TIJIaBHOW IIeNH, NMPaBWJIO HAMMEHBIIMX JIOKaHTOB. Ha3BaHUS OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTUHEHUH, CJIOKHBIX TOJIH U TeTePOPYHKIIMOHATBHBIX COEANHEHHH.
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OcHOBHBIE IIOJIOKEHUSI TEOPUU CTPOECHMsI OpraHudeckux coeauHeHuit (A.M.bytiepos),
JJIEKTPOHHOM TEOpPUH, OCHOBHBIC IIPUHIMIIBI KBAHTOBOM OPraHWYECKOM XUMUHU. BaleHTHOCTH
aToMOB. Tumbl ruOpuau3anuy atomMa yriepoja B OpraHM4eCKUX COCIUHEHUSIX, TEOPUS B3aUMHOTO
OTTAJIKMBAHUS DJCKTPOHHBIX OpOHMTaJe. G- ¥ T-CBSI3M aTOMOB yIiiepoaa, (U3NYECKue
XapaKTEPUCTUKU CBSA3CH: JJMHA, BAJEHTHBIE YIJIbl, SHEPrUsi, MOJSPHOCTb, MOJSIPU3YEMOCTb,
JUIIOJIBHBIA MOMEHT, ITOTE€HUMal HWOHHM3alUMU. ['OMONMTUYECKUH W TE€TEPOJIMTHUYECKUN DPa3pbIB
CBSI3HU.

Knaccupukamuss pearenroB u peakuuid. [IpomexyrouHble dYacTuIbl (MHTEPMEIUATHI):
panukanbl, KapOOKaTHOHbBI, KapOAHWOHBI, KapOCHbI, HUTPEHBI, APUHBI U Jp. DJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOECHHUE IMPOMEKYTOUHBIX YaCTHUL. DJIEKTPOHHBbIE IPQPEKThl 3aMECTUTENEH.
WunykTuBHBIA U Me30MepHBI 3¢ddekTsl u cnocoObl u3o0paxkeHus 3Tux 3pdexton. IIpumepsr
rpynn ¢ +I, =1, +M u —M-3¢ddexramu. DPpdexT runepkoHbproranuu (cBepxconpsbkenus). Bnusiaue
ANEKTPOHHBIX 3((}EeKToB 3aMecTuTesneld Ha CTaOWIBHOCTh M PEAKIMOHHYIO CIIOCOOHOCTH
OpraHMYECKUX COEIMHEHUN M IMPOMEXKYTOUHBIX 4yacTHIl. Pe30HaHCHBIE CTPYKTYpBI, NpaBujia HUX
MTOCTPOCHHUS.

Tema 2. KHcJI0THO-OCHOBHBIE CBOICTBA OPraHMYECKUX COCAUHEHHU I

Kucnotsl u ocrosanus (M.Bpencren, I'.JIbionc). CONpsKeHHbIE KMCIOTH M CONPSIKCHHbIE
OocHOBaHHUA. KHCIOTHO-OCHOBHBIE paBHOBECHs HAa MPUMEPE CIUPTOB, TMPOCTHIX APHUPOB,
KapOOHOBBIX KHCJIOT, KETOHOB M aMUHOB. KoHcTanta kucinoTHocTH pKa, KOHCTaHTa OCHOBHOCTH
pKb. BrausHue 3amectuteneii B MOJIEKyle Ha KHCIOTHOCTh M OCHOBHOCTh OPraHUYECKUX
coeuHeHUH. Teopus )KECTKUX B MATKUX KUCIOT U ocHoBaHui (JKMKO).

Tema 3. OcHOBBI CTEPEOXMMHUU

CrocoGbl  M300paKeHHs IPOCTPAHCTBEHHOTO CTPOEHHUS MOJIEKYI C SP THOPHIN30BaHHBIM
YIJIEPOJIOM:  KJIMHOBHJIHBIE  MPOEKIUH, '"JECONMWIbHBbIE  KO3JbI", mpoekuun HpromeHa.
Kondopmanmu, koHpopMepsl. 3aciOHEHHAs, 3aTOPMOKEHHAs CKOIIeHHAs (2out) KOHpOpMaIuy.

AcuMMeTpUYeCKUi  atoM  yriepojga. XHpalIbHOCTb, YCJIOBHUS, HEOOXOIUMBIE s
BO3HUKHOBEHHUS xupaibHOCTU. KoHburypanus, omnnyre ot koHbopmaruu. Onruyeckas n3oMepus,
ONTUYECKasi aKTUBHOCTh. DHaHTHOMEpHI. Paniematsl. [Ipunuun R,S-HomeHknatypsl. Onpenenenue
MOpsIIKA CTapIIMHCTBA 3aMECTUTeNlel y XupanbHoro nentpa (mpaswio Kana — Wuronpma —
[Ipenora). AGcontoTHas U oTHOCHTENbHAss KoHurypamuu. [Ipoeknuonnsie hopmynsl (O.Dumep).
Wx noctpoenue, npaBuia Mojab30BaHUs UMHU (111 COEIMHEHUN C OJHIUM aCHMMETPUYECKUM aTOMOM
yraepoaa). CrocoObl pasnenenusi paunemaroB. CoeqUHEHHs] C JBYMS XUPaIbHBIMH LIEHTPAMHU.
[Toctpoenne npoeknuit dumepa. duacrepeomepsl. Me3odopmbl. IpUTpo U TpPeOHOMEHKIATYpa.
N300paxkeHne MOJEKYNIbl TAaHHOTO COCIUHEHHS C MOMOIIBIO Pa3UYHbBIX MPOECKIHMOHHBIX (HOPMYII.
[lepexon OT OJJHOM MPOEKIMOHHOM (POPMYIBI MOJIEKYIIBI K apyroi. [IpencraBienue 06 onTudeckon
M30MEpHH COEIMHEHMI, HE COAEpKallluX acMMMETPHYECKOro aToMa yriepoja. I eoMmerpuueckas
M30MepHs COSAMHEHUN C IBOWHOM CBSI3bI0. IIUC—, TpaHC—; Z—, E— U cUH—, aHTH — HOMEHKJIaTypa.

Tema 4. AJIKaHBI

I'oMonoruueckuii psj, M30Mepuss M HOMEHKIaTypa. I[IpupojaHble HCTOYHHMKH aQJIKAHOB.
MerToabl CHHTE3a: THAPHUPOBAHNUE HETIPENIENbHBIX YIIEBOIOPOJIOB, EKTPOIN3 COJIeH KapOOHOBBIX
KHCJIOT, BOCCTAHOBJIEHHE KapOOHWIBHBIX COCIMHEHMH, W3 TaJoreHajkaHoB (peakuus Bropua,
npoTtoim3 peakTuBoB ['punbspa). [Ipupoga C—C u C-H cBszeit B ankanax. Konpopmanuu sraHa,
nponaHa, OyTaHa U BBICIIMX aJIKAaHOB. DHEpreTuyeckas JuarpaMma KOHQOPMAIMOHHOTO COCTOSIHUS
MOJIEKYJIbI JIKaHA.

XUMHUECKHE CBOMCTBA: peaklUM TaJIoTeHUpPOBaHUs (XJIOpUpPOBaHHE, OpOMHPOBAHUE,
HOMpOBaHue, (QTOpUpOBaHHE). DHEpPreTHKa LEeNHbIX CBOOOJHOPAIMKAIBHBIX  peaKIui
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raiorenupoBanus. HutpoBanue (M.U. KonoBanoB), cyiab(hoXIopHpoBaHHE U  OKHCICHUE.
CeneKTUBHOCTbh paJMKAIbHBIX PEAKIMI M OTHOCUTENIbHAs CTAOMJIBHOCTb AJKWIBHBIX PaJUKaJIOB.
N3omepusanus. TepMU4ecKuil U KaTaTUTUYECKUNA KPEKHHT .

Tema 5. AnuuKJIN4YeCKHe cOeNHEeHUA

Huknoankanel ¥ WX Mpou3BoaHbIe. Kiaccmpukamust amumukioB. DHEPrusi HampsHKCHUS
IUKJIOAJIKAHOB M €€ KOJHMYECTBECHHAs OIICHKAa Ha OCHOBAaHWM CPAaBHEHHUS TEIUIOT 0Opa3oBaHUS U
TCILJIOT CropaHus OUKIOAJIKAHOB W COOTBCTCTBYIOIIMUX  aAJIKAHOB. Tumel HAIllpsODKCHHUA B
[UKIIOAJIKAHAX W TOJIpa3JielieHUe IHUKJIOB Ha Malible, CPEIHHE IUKIbI U MaKponukibel. CTpoeHHe
UKJIONpPOTIaHa, NHKIOOyTaHa, IMKJIONEHTaHa, IMKIOTeKcaHa. KoH(pOpPMAalMOHHBIA aHaIN3
[UKJIOTeKCaHa. AKCHUAIbHBIE U AKBAaTOpPUATBHBIC CBS3U B KOHGOpMAIMK "Kpecyio" MHUKIOreKCaHa.
KOH(l)OpMaU;I/II/I MOHO- u AN3aMCIICHHBIX IMPOU3BOJHBIX OUKIIOTCKCAaHa. Brnusnane
KOH(OPMAIIMOHHOTO TOJIOKEHUSI (PYHKIMOHAIBHBIX T'PYII HAa MX PEAKUHOHHYI CIIOCOOHOCTH Ha
IIpuMepe peaKHI/Iﬁ 3aMCIICHUA, OTIICIIVICHUA U OKHUCIICHUA.

MeTonel CHHTE3a IMKJIONPOIIaHA, IUKIOOyTaHa ©W WX NPOM3BOJMHBIX. (coOeHHOCTH
XUMHUYECKHX CBONCTB CO@)II/IHeHI/Iﬁ C TPEXWICHHBIM W YCTBIPCXWICHHBIM IHKJIAMH. Cunres
COC}II/IHGHI/II\/’I pAaaa HUKIOIICHTaHa W MUKIIOT'CKCaHa. Cunres COGHI/IHeHI/Iﬁ CO CpCaHUM U OOJIBIIINM
pasMepoM IMKIa (CIOXKHOX(UPHAST W AaIMUIOWHOBAas KOHJICHCANW). XWMHYECKHE CBOWCTBA
CpE€AHUX HUKIIOB: TAJIOTCHUPOBAHUE, NICTUAPHUPOBAHUC, OKHUCIICHUEC

Hpe,ZICTaBJ'IeHI/Ie O TMPUPOAHBIX MOJHUOUKINMYCCKUX CHCTEMAX TCPIICHOB W CTCPOUIOB.
KapkacHble coeIMHEeHUS: aJaMaHTaH, KyOaH, IpU3MaH, TeTpadApaH.

Tema 6. AJIKeHBI

I'omonoruueckuit psia, nzomepusi 1 HoMmeHkiatypa. ['eomerpuueckas uzomepus (yuc-, mpamc-
u Z-, E-Homenkiarypa). [lpupona nBoiiHO#M CBs3H. MoJeKyIsipHBIE T-OpOUTAIN ATHIICHA. MeToapl
CHUHTE3a: DJIMMUHUPOBAHUE TaJOTE€HOBOJOPOJa U3 AJKWITAJOT€HUJOB, BOABI M3 CIUPTOB,
JIeTaJIOTEHUPOBaHNe aurajgoreHankanoB. Peakmus [odmana, Burrura, crepeocenekTUBHOE
BOCCTaHOBJICHUE AJIKUHOB.

XUMUYECKUE CBOMCTBA aJKEHOB. Psi cTabUIbHOCTH aJKEHOB, BHIBEICHHBIN HA OCHOBE TEILJIOT
rupupoBanus. ['ereporeHHOe ¥ TOMOIE€HHOE THAPUPOBAHME AJKEHOB. JJIEKTpOo(dUIbHOE
npucoenuHenue (Ag). Obiiee mpencTaBiIeHUe O MEXaHU3ME PEaKui, Ti- U G-KOMILJIEKChI, OHUEBbIE
nonbl. Crtepeo u peruocenekTuBHOCTh. IIpaBuno B.B. MapkoBHMKOBa, HWHIYKTHUBHBIA U
Me30oMepHbIH 3 dexTsl. ['anorennpoBanue: Mexanusm, ctepeoxumMus. [Ipoiiecchl, COmyTcTByIOINE
AE  peakuusM:  CONPSHDKEHHOE  NPUCOCIWHEHUE,  MEePErpymnmnupoBKA  MPOMEKYTOUHBIX
KapOOKaTHOHOB. ['WaporamoreHupoBaHue: MOHATHE O OW- M TPUMOIEKYISAPHBIX MEXaHH3MaX.
l'upparanusa. [IpomblluieHHBIH METOA  CHHTE3a 3TaHOJNa W IpomaHoya-2.  Perumo- w
CTepeOCeNIeKTUBHOE MPUCOECIUHEHNE TUAPUAOB Oopa. Pernocnernuduueckue ruapoOOpupyromme
pearentsl. [IpeBpaienne 0OpopraHM4YECKUX COCTUHEHHH B allKaHbI, CIIUPTHI, aKUJITaJOTCHU/IbI.
Okwucienne ankeHoB g0 okcupaHoB (H.A. TlpwiexaeB) u jgo muosioB mo Baruepy (KMnOg).
CrepeoxuMusi  THAPOKCUIMPOBaHUS  alkeHOB. (O30HOJIM3  aJKEHOB, OKUCIUTEIBHOE U
BOCCTaHOBUTEJIBHOE paCIIEIJICHUE O30HUIOB. McuepnbiBaroniee OKUCICHUE AJIKEHOB C IOMOIIBIO
KMnO4 umn K2Cr207 B ycnoBusix MexxdaszHoro katanuza. PajgukanbHble peakiuu: IpUCOeJMHEHNE
OpomMucToro Bojopona mo Xapamy (MexaHu3Mm), mnpucoenuHenne HpxS, RSH wu
TETparajJoreHMEeTaHoOB K aJKeHaM W aJJIWIBHOE TaloreHupoBaHue. MolekyaspHble T-OpOHTaIu
AITUIBHOTO paavKana. PaaukansHas v KOOpAUMHALMOHHAS (METAUIOKOMIUIEKCHAS ) TOTMMEpU3aIlns
AJIKEHOB.

Tema 7. ATKUHBI

®opma A Crpannra 8 u3 45




MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PaGovast mporpamMma o JUCIHUILIHHE

I'omonoruueckuii psa, HOMEHKnarypa v usomepus. llpupoma TpoiiHON cBs3u. Mertonasl
CUHTE3a QJIKUHOB C IIOMOIIBIO PEAKIUHI OTILEIUICHUS, AIKWINPOBAHUS TEPMUHAIIBHBIX allCTUJICHOB.
[lomyuenue aneruiaeHa NUPOJIN30M METaHA.

XUMHYECKUE CBOICTBA AJIKUHOB. DJEKTPOPHIbHOE MPUCOEAUHEHNE K allkuHaM. CpaBHEHHE
pEeaKkuMOHHON CIOCOOHOCTH QJIKMHOB U ajKeHOB. [‘ajoreHupoBaHue, TIUApOrajioreHUpoBaHUE,
ruapatanus ankuHoB (M.I'. Kyuepos). Peakiiun BUHUIMpPOBaHUS: IPUCOEUHEHNE IUAHOBOI0PO/Ia,
KapOOHOBBIX KHUCIIOT, CIHMPTOB, (heHOJO0B. BoccTaHOBIEHHE AJIKMHOB IO IMC- M TPAHC-AJIKCHOB.
I'mapobopupoBaHue AJIKMHOB, CHHTE3 aNbJIeTHAOB M KeToHOB. CH-KHCIOTHOCTH ameruiieHa.
Peakuuu 3amenieHus. AueTwieHuIbl HaTtpus, cepeOpa um menu. KoHjeHcauusi TepMHHAIbHBIX
QIKMHOB ¢ KeToHamMu U anpaerunamu (A.E. ®aopckuii, B.Penmne). Peakuuu nonumepuzanuun
QIKUHOB: TMMEpU3alys, TPUMEpHU3aLus, TETpaMepu3arusl.

Tema 8. AnkaaueHbl

Tunsl nueHoB. M30mupoBaHHbBIE, KYMYJIMPOBAaHHBIE M CONpPSDKEHHBbIE AUEHBI. M3omepus u
HOMEHKJIaTypa. Meroasl cuHTe3a 1,3-TMeHOB: ACTUIPUPOBAHHWE aNIKaHOB, peakius JleOGenena,
JETHApaATAIis JBYXaTOMHBIX CITUPTOB, CUHTE3 M3 JUTAJIOreHaNKaHoB. byranuen-1,3, ocobeHnocTn
ctpoenus. MonekynsapHbie opoutanu 1,3-1ueHoB.

Xumuueckue cBoictBa 1,3-mueHoB. ['aioreHnpoBaHnue U ruporaJoreHupoBanue 1,3-1MeHoB.
AJUTMITBHBIA  KaTHOH, ero T-opOutanu. 1,2— u 1,4-mpucoenuHeHue, TEPMOJWHAMHYECCKUN |
KMHETUYEeCKUN KOHTposb. llommMepm3anus aueHoB. HaTypanbHBII M CHHTETHYECKHM KaydyKH.
Peakuus Jlnnbca—Anpaepa ¢ ajJiIkeHaMM U aJKMHAMHU, CTEPEOXUMUS PEaKlMU U €€ MPUMEHCHHE B
opraHn4yeckoM cuHrtese. CTpOCHHE aluIeHa, PEaKIUK IPUCOCANHEHUS K aJUICHAM.

Tema 9. OnHosiiepHbIE KOHIEHCUPOBAHHbIE ApPEHbI

Konnenmmus apomarumanoctu. ApomarudHocTh. Crpoenue Oenzona. dopmyna Kekyie.
Monexynspubie opoutanu 6enzona. [IpaBuno Xrokkens. ApoMaTHYeCKUE KaTUOHBI M aHHOHBI.

[lonyueHue apoMaTHYECKHX YIJIEBOJOPOJOB B  MPOMBIIUIEHHOCTH KaTaIUTHYECKUN
pudopmunr HedTH, mepepaboTKa KOKCOBOTO Ta3a W KaMEHHOYTOJbHOW cMoJibl. JlaGopaTopHbie
MeTOo/bl CcUHTe3a: peakuus Broprna—®urrtura, ankunupoBanue apeHoB no Ppunemo—Kpadrey,
BOCCTaHOBJICHHE KHUpPHOApOMAaTHUeCKUX KeToHoB (peakuus KwxHepa—Bonbda, peakuus
Knemmencena), nexkapOOKCHIMpOBaHUE COJIeH apoMaTHYecKux Kucior (peakuus /[lioma),
MOJIMMEPU3als AIKUHOB, IPOTOJIU3 apUIIMarHUUraoreHUI0B.

CpoiictBa apeHoB. Kartanmutuyeckoe THAPUPOBAHUE AapEHOB, BOCCTAHOBIEHUE AapEHOB IO
bépuy, hoToxummuueckoe xnopupoBanue 6eH3ona. Peakiuu 3aMmenieHus Bogopoaa B O0KOBOH Lienu
anKuIOeH30J10B Ha rajored. OKucieHue aakuiOeH30J0B M KOHIACHCUPOBAHHBIX apOMATHUUYECKUX
yIIEBOJIOPOIOB IO KAPOOHOBBIX KUCIOT, albACTUIOB U KETOHOB.

Knaccudukanuss peakuuii  apomatudeckoro siekTpoduiabHoro 3amemeHus. OOmue
Mpe/cTaBiIeHUs O MexaHu3me peakuuid. [IpeacraBnenue o T- u o-KoMmiuiekcax. CTpykTypa
MEPEXOJIHOTO COCTOSIHMS.. APEHOHUEBbIE HOHBI B PEAKIUAX DIEKTPO(PUILHOTO 3aMeElIeHUs.
BnusHue mnpupoasl 3aMecTUTENs Ha OPHEHTAlMI0 U CKOPOCTh PEAKIMH  JIEKTPOQPHUILHOTO
3aMelIeHusl. DJIEKTPOHOJIOHOPHBIE W AJIEKTPOHOAKLENTOpHbIE 3amecTtuTenu. CorjlacoBaHHas W
HECOTIJIACOBAHHASI OPUEHTAMS IBYX MJIM HECKOJBKUX 3aMECTUTEIIEH B apOMaTHYECKOM KOJIbIIE.

Hutposanue. Hutpyromue areHTsl. MexaHu3M peakiuu HuTpoBaHus. Hurpoanue 6eH30ma U
€ro 3aMelleHHbIX. [ajmoreHupoBanue. [anoreHupyromue areHTbl. MexXaHu3M  peakuuu
rajOreHUpPOBaHUs APEHOB M UX MPOU3BOIHBIX.

Cynbsduposanue. Cynbpupyromiie areHTbl. MexaHu3M peaxiuu.

AnkunupoBanue apeHoB mo Dpunenro—KpadTcy. AJKuIMpyrommpe areHTbl. MexaHu3M
peaKkiuu.
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AmunmupoBanue apeHoB no Opunenro—Kpadrcy. Anmwnmmpyromue areHtel.  MexaHu3Mm
peakuuu. PernocenektuBHOCTh anuinuposanusa. Gopmmwimposanue no ['arrepmany—Koxy u ngpyrue
POACTBEHHBIE PEAKIIUU.

OOmire mpeacTaBIeHUs 0 MEXaHU3Me HYKJIEO(HIBHOTO 3aMEIICHHUSI.

MexaHu3M OTHICIUICHUSA-IPUCOEANHEHNS Ha NpPUMEpE IMPEBpAIlleHUs TaloreHOEH30JI0B B
(GeHoNIBl M apoMaTH4ecKue aMuHBl. MeETOoAbl TeHEPHpPOBaHMA M (UKCAIMH JETHIpOoOeH30Ia.
Crpoenue neruapoo6eHsoa.

MexaHu3M NPUCOEAMHEHUA-OTILEIUIEHUST SNAr, HpUMEpPbl peakluil U aKTUBHpPYOLIEe
BJIMSIHUE DJIEKTPOHOAKLIENTOPHBIX 3aMECTUTENEH. AHMOHHBIE G-KOMIUIEKCh Meii3eHreriMepa u ux
CTPOCHHE.

MexaHnu3M apoMaTHU4YecKOro HykJIeo(UIbHOro 3aMelieHuss Syl B peakuusx Truaposmsa
KaTHOHA apEeHINAa30HUA.

Mexanu3m Srnl B apomaruueckoMm psily M 00jlacTh €ro nmpuMeHeHus. MHunumpoBaHue
MOHPAIUKAIBHOM LIETIH.

Tema 10. KongeHcupoBaHHbIE MHOTOsIIEPHBIE APEHBI

KonneHcupoBaHHbIE apoMaTUYECKUE YIJIEBOJOPOAbl: HadTamuH, (EHAHTPEH, aHTpalleH,
azyJeH U Jp.
HutpoBanue nadranuna, oudenuna u apyrux apeHon. [lonydeHne NOITMHUTPOCOETMHEHHM.
MexaHn3M peaKkium.
Kunernueckuii u TepMOAMHAMHYECKUNH KOHTPOJb B PEakUUU CYIb(UPOBAaHUSA Ha NpUMEpe
(denona n HapTanmmaa. OOpaTUMOCTh peakiuu cyiabhupoBanus. [IpeBparnieHus cyab(OOrpyIb.
AunnrpoBanue. BocctaHOBIIEHNE, OKUCIICHHE.
AmnTparnen. OOmas xapakTepUCTHKA. XUMHUYECKHE CBOMCTBA: TaJIOTEHUPOBAHUE, HUTPOBAHME,
cynb(GUpOBaHNE, BOCCTAHOBJICHHE, OKUCIICHHUE.
®enantper. O0mIas xapakKTepUCTUKA. XUMHUYECKHUE CBOMCTBA: TAJIOTCHUPOBAHNUE, HUTPOBAHUE,
BOCCTaHOBJICHUE, OKUCIIeHHE. MeXaHU3Mbl PeaKIuii.

Tema 11. MHorosigepHbie apeHbl ¢ H30JIMPOBAHHBIMHA KOJIbIAMM

MHorosiiepHbIe apeHbI C H30JJMPOBAHHBIMU KOJIbIIAMU: Tpyma AudeHna.

Hutporanue, cyiasdupoBanue, raJJoreHupoOBaHNUEe, aTKUIMpOoBaHuE AudeHnIa.

OenunMeransl.  HutpoBanue, rajoreHupoBaHue,  Cylb(UpOBaHHE,  AIKHIMPOBAHUE.
MexaHU3MBbl PEAKIU.

PaaukanbHOE rajloreHUPOBAHUE U OKUCIICHHE. MeXaHU3Mbl pEaKIIUil.

C-H kucnotHblie cBo¥cTBa qU(EHUI- U TpU(PEHIUIMETAHOB.

Tema 12 I'ajioreHnpou3BoAHbIE ATHPATHYECKOTO P

Knaccudukamus. M3omepus, HomeHknarypa. CrocoObl MOMydeHHsI TalOT€HAIKAHOB M3
CIMPTOB, QJKAaHOB, AaJKEHOB; 3aMELICHHMEM aToMa OJHOr0 TajloreHa aToOMOM JIPYroro,
XJIOPMETUIIUPOBAHNE apEHOB.

Peakium  HyKkiI€o(QWJIBHOTO  3aMelIEHMs Yy  HAChILIEHHOrO  aToMa  yriepoja B
QIKWITAIOTeHUaX KaK METOJ CO3JaHusl CBSI3U YIJIEPOA-YIJIEPOJ, YIJIepoa-a3oT, YIIepoa-
KUCJIOPOJ, Yriepoja-cepa, yriepoi-pocop (moiaydyeHue aiKuiIrajJoreHHI0B, CIHUPTOB, THOJIOB,
IPOCTBIX A(PUPOB, HUTPOCOCTUHEHUH, AaMUHOB, HHUTPUJIOB, CIOXHBIX JGHUPOB U Jp.).
Knaccugukanus MexaHu3MoB peakiuil Hykiaeo(GuIbHOTO 3aMerieHns. OCHOBHBIE XapaKTEePUCTHKU
Sn1, SN2 peakiuii. DHepreTuyecKkuii MpouiIb peakuui.
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Peakiun Sn2 tuna. Kuneruka, crepeoxumus. llonstne o HykieopuibHOCTH. BrmsHue
OpUPOJBl paaMKajia W YXOJAUIeW TIpynmbl cyOcTpara, MPHPOJBI HYKJICO(DHIBHOTO areHTa |
pacTBOPUTEIISI HA CKOPOCTh SN2 peaKIHii.

Metoxa Mexda3zHOTro epeHoca U €ro UCIoJIb30BaHNE B OPraHMUECKOM CHHTE3E.

Peakmmn Sn1 Twmma. KuneTwka, cTepeoXxuMus, 3aBUCUMOCTH Syl mporiecca OT TPHUPOJIBI
pamukana, yxoasmied Tpynmsl, pactBoputens. KapOokaTnoHbI, (aKTOpBI, ONPENSNSIONUe HUX
ycroitunBocTh. [leperpynnupoBku kapOOKaTHOHOB. MeTOAbI rTeHepUPOBaHUS KapOOKAaTHOHOB.

Tema 13. 'aioreHONpPoN3BoOAHbIE APOMATHYECKOTO PsAIA

Oobmas XapaKTEPUCTUKA raJOr€HIPOU3BOIHBIX apoOMaTHUYECKOTO psna.
Knaccugukanus. Cnoco6s! nonydenus. CTpoeHue, npeaesbHble CTPYKTYpPHI.

XHWMHUYECKHME CBOMCTBA TaJIOTEHIPOU3BOAHBIX apOMAaTHYECKOro psga. Peakuuun
HYKJI€O(UIBHOTO 3aMELIEHUs: B3aUMOJIEHCTBHUE C THAPOKCHIAOM HATPUs M aMMHAKOM.
MexaHu3M peaklMy OTIIEIUICHUS-IPUCOCIMHEHUS. MeXaHn3M peakluu IPUCOEIUHEHUS -
oTwIerUIeHus. Peakuuu 3JeKTpOoPUIBHOTO 3aMelleHus: TrajloreHUpOoBaHWE, HUTPOBAHHE,
cyib(upoBaHue, aKWIMPOBaHHUE, allMJIMpoBaHue. MexaHu3m peakuuu Sg.

Tema 14. OqHOoaTOMHBIE CIIUPTHI

OpmHoatoMHBIE CIUPTHL. ['OMOJOTHUYECKH psa, KiaccUpUKAIUs, H30MEpUs U
HOMEHKJAaTypa. MeTonpl TMOJNy4eHUs: W3 QJIKCHOB, KapOOHWIBHBIX COCIUHCHUH,
raJIoTCHAJIKAHOB, CIIOKHBIX J(PUPOB W KapOOHOBBIX KHCJIOT. DIJIEKTPOHHOE CTPOCHHE
CUpTOB. THUIBI peakIuii U peareHTOB.

CpoiictBa criupTtoB. Crimpthl, Kak cimadbie OH-kuciotsl. CoupThl, KaK OCHOBAaHHUS
JIptonca. 3amenieHre THUAPOKCHIBHOW TPYMIBI B CIHPTaxX Ha rajoreH (Mmoja JeicTBHEM
raJIOT€HOBOJIOPO/I0B, TAIOTEHUIOB ocdopa, XJIOpHUCTOro THOoHMIA). Mexanu3mbl Sn1, Sn2,
U CTCPEOXUMHS  3aMENICHUs, THIPHUIHBICE  IEPETPYNIUPOBKA  KapOOKaTHOHOB
(peTpONMHAKOIMHOBAS ITEPErpyNIUPOBKa). Jleruaparaus CoupToB: 00pa3oBaHUE MPOCTHIX
U CIOXKHBIX 3(upoB. Peakmmm smuMuHuUpoBaHUs CcrUpTOB. OKHUCICHHE TEPBUYHBIX
CIIHPTOB, BTOPUYHBIX U TPETUYHBIX CITUPTOB.

Tema 15. /IByxaToMHBI€ U TPEXaTOMHBIE CIHHPTHI

JIByXxaTOMHBIE U TpeXaTOMHbIE CHUpPThL. MeToabl CcHHTe3a. XHMHYECKHE CBOWCTBA!
OKHUCJICHHE, allJIMpOBaHue, JAeruapaTalus, B3auMOJICHCTBIE ¢ aKTUBHBIMH METajaMH, IIeJoYaMH,
KapOOHOBBIMH KHCJIOTaMH, B3auMojeicTBue 1,2-1uonoB ¢ OopHOUM KuCIOTOH. OKUCIUTENbHOE
pacmierienne  1,2-quonmoB u 1,2,3-TpuosioB  (HoaHas — KHCIIOTa, TeTpaareTaT CBHUHIIA).
[MunakonuHOBas meperpynmnupoBka. BzaumopeiicTBue riuiepuHa ¢ a30THOH u  (docopHOi
kucnotamu. OOpazoBaHuE XEINATHBIX KOMITIEKCOB. [IpMeHeHre STUIICHTIUKOJS U TIIUIEPHUHA.

Tema 16. ®@enounl

@enounbl. Knaccudukanus. Metoapl NOTydeHUs: LIEIOYHOE IJIaBJIEHHE apeHCYIb(OHATOB,
3aMeIleHNe TajoreHa Ha TUIPOKCHI, TUAPOIU3 cojied apeHaua3oHus. KymonbpHBIH croco0
noJsrydeHus ¢eHomna B nmpombinuieHHOCTH (cunTe3 I1.I.Cepreesa).

CaoiictBa ¢penonoB. @enousl kak OH-kucnoTsl. CpaBHEHHE KHCIOTHOTO XapakTepa (eHoJoB
U CIIMPTOB, BIMSHUE 3aMECTUTENEH Ha KMCIOTHOCTH (peHosoB. OOpa3oBaHUE MPOCTHIX M CIOXKHBIX
3¢upoB ¢eHosoB. Peakiuu 31eKTpOPUIBHOTO 3aMEIICHHs B apOMaTHUECKOM siape (EHOJIOB:
rajJloreHUpOBaHue, CyJab(pUpOBaHHE, HUTPOBAHME, HHUTPO3UPOBAHHE, COYETAHHE C COJIAMHU

®opma A Crpannna 11 u3 45




MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PaGovast mporpamMma o JUCIHUILIHHE

JMa30HUs, aJKWIMpoBaHue M amuuupoBanue. lleperpynmuposka ®puca. KapOokcummpoBanue
(beHoATOB menoYHbIX MeTaioB 1o Konnbe. @opmunupoBanue (eHosnos no Paitmepy - Tumany,
MEXaHHU3M 00pa30BaHMs CATUIIIOBOTO anbaeruaa. GopmunupoBanue GpeHonoB mo BuibcMaiiepy.
[eperpynmupoBka ammmioBsix 3gupos denonos (JI.Kusitzen). Oxucnenne GeHONOB, B TOM YUCIIE
IIPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [loHsSTHE 00 apOKCUIIBHBIX paJuKallaXx.

Tema 17. IIpoctbie 3pupsbl

[Ipocteie 3¢upsl. Knaccudukanus, HomeHknatypa. Buapl m3omepun. MeToasl MOTydeHUS:
peakuys BuibsAMCOHA, MEXMOJEKYISIpHAs JAETUApATAlUs CIHUPTOB, NPHUCOCIUHEHUE CIHUPTOB M
(heHOJIOB K aJIKeHaM U aJKWHAM.

CpoiicTBa mpOCTBIX 3(UPOB: 00pa30BaHNWE OKCOHUEBBIX COJIEH, pacllelIeHHe KHUCIOTaMU.
I'unponepoxcunel. Ilonydenue u cBoicTBa w-rajgoreHIpupoB. BuHunossle 3¢upel UX MoxydyeHue
(u3 anleTuseHa u e-rajJoreHd(upos).

Kpaynadupsl. [Tonyuenue u npuMeHeHNE B CHHTETUYECKOU TPAKTHKE.

Oxkcupanbl. CriocoObl monydeHUsl. PackpbITHE OKCHpPAHOBOTO IMKIA TOJ JICUCTBHUEM
ANEKTPOGUIBHBIX U HYKJICO(DUIbHBIX areHTOB.

Tema 18 Auberuibl 1 KeTOHbI AJIUPATHIECKOTO PSIa
O6mias XxapaKTepUCTHKa HENpeaebHBIX allbJETHI0B U KETOHOB. - B-HempeenbHble
aJbJETUBI U KETOHBL. METOIbl MOMyYEHHUS: KOHICHCAIUM, OKUCIICHUE aJUTMJIOBBIX CIUPTOB.
CornpskeHrne KapOOHUJIBHOW TPYIIBI ¢ JBOWHOM YTJIEPOI-yTIAEpPOJHON CBsA3bI0. Peakium
1,2- u 1,4-npucoeHEeHHs JIUTUHOPTAHUYECKUX COCAMHEHUM, TPUAIKIWIOOPAHOB, AUATKUI
U MapUIIKYIIPaTOB, aMMHOB, IHAHUCTOI'O BOJAOPOAA, TAJIOTEHOBOIOPOIOB.

Tema 19 Auberuibl 1 KETOHbI APOMATHYECKOT0 Psi/Ia

OO6mras xapakTEepUCTUKA apOMaTHUYECKHX allbJACTUIOB W KeToHOB. Kiaccudukarms.
Homenknarypa. @usndeckue cBoiictBa. CriocoObl OJydeHUs. XUMHYECKHE CBOMCTBAa. OKHCIICHHE
KHCJIOPOJIOM BO3/yXa, aMMHAuHBIM PacTBOPOM OKcHa cepedpa. BoccTraHoBiIeHHE KOMIUIEKCHBIMU
ruapuaamMu MetamuioB. Peaknus Kannunuapo (aucmponopuuoHupoBaHue). BoccraHoBienue mno
Knemmenceny. BoccranoBnenue no Kmwkuepy-Bonbsdy.
Peakuun HyKI€0(QWIBHOTO NPUCOCIWHEHHS W KOHJEHCAIIMM apoOMaTHYEeCKHX ajbAETUIOB U
KETOHOB: B3aMMOJICUCTBHE C aMMHAaKOM, ajbJ0JIbHAs KOHJCHCALMs, KOHACHCALMS C aHTHIpUIaMU
KapOOHOBBIX KHCIOT. beH3onHOBas KoHJeHcanus. Peaknuu 3IeKTpOopHIBHOTO 3aMEelleHUS:
HUTPOBAHUE, raJIOreHUPOBAHHE.

Tema 20. Kap0okcniibHbIE KHCJIOTHI U UX IPOU3BOHbIE

OO61as xapakTepucTuka KapOoHOBBIX kKucnoT Knaccudukarus.

[IpenenbHbIe OAHOOCHOBHBIE KapOoHOBBIE KHCIOThl. HoMeHknaTypa. M3omepus. Ouznueckue
cBoiictBa. CriocoObl OMy4YeHUsI. DIEKTPOHHOE CTPOEHUE KapOOKCHILHOM TPYyMIbl U KapOoKcuiIar-
roHa. PeakllMOHHbBIE HEHTPBI U BOBMOKHBIE PEAKIIIH.

XHUMHYECKUE CBOMCTBA MPEAEIbHBIX OJJHOOCHOBHBIX KHCIOT. KucnotHele cBoiictBa. Peakiuun
HYKJICO(UIBHOTO 3aMelieHus. MexaHu3m peaknuu stepudukanuu. OOpa3oBaHHE aHTHAPHUJIOB,
rajoreHaHTuApuI0B, aMUJIOB. Peakun o OL-YTJIEPOAHOMY aToMmy. Peaknuu
nexapOOKCHUITHPOBAHUSL.

Tema 21. MHOrooCHOBHBIE KAPOOKCHJIbHBIC KHCJIOTHI ATH(aTHYECKOro psjaa

I[BYXOCHOBHLIC KUCIOTEL. MeTopl cuHTe3a. XUMHUUYECKHE CBOMCTRA. KucmoTHbie CBOMCTBA.
OrHomeHue K HarpCeBaHuio.
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['maBHBIE TpENCTABUTENN: MIaBeNieBas KHUCIOTA, JOUATUIIOKCANAT B  CIOXKHOA(HUPHOM
KOHJIeHcau. MaJloHOBasi KUCJIOTa: CHHTE3bI C MAJIOHOBBIM 3QupoM, peakius Muxads. SlarapHas
KHCIIOTa, €€ aHTuApuj], HUMHA, N-OpOMCYKIMHMMHA. AJTUNUHOBas Kuciora. KonmeHcarus
JukmaHa.

OdraneBas u TepedTayieBass KUCIOTHI, TPOMBIIIICHHBIE METOJIBI IMOTydeHUs. DTaneBblii aHTHAPHI,
(TaJMMH]T ¥ €TO WCIIOJIb30BAaHUE B CHHTE3E.

Tema 22. ApomaTHdecKue KapOOKCHJIbHbIE KHCJIO0ThI
OOmasi  xapakTepUCTHKa apOMAaTHYECKMX  KapOOHOBBIX  KucioT.  Kiaccudukaus.
Homenknarypa. ®usnueckue cBoiictBa. CrnocoObl mosiydyeHUs. XUMHUYECKHE CBOWCTBa
OJIHOOCHOBHBIX apOMaTHYECKHUX KHUCIOT. Peaknum 1o KapOOKCHIBHOW rpymme. XHUMHUYECKUe
CBOICTBa 110 apOMaTHYECKOMY KOJIbIy KApOOHOBBIX KHCIIOT.

Tema 23. m-,ﬁ-ﬂenpenenbnue KHCJIOTHI
«-, PB-HempenenbHble KHCTOTHL MeTOIBI CHHTE3a: JETHAPATAIHs F-OKCHKHCIOT, peaKius
Kuésenarens, peakius Burrura, peaknus [lepkrHa, CHHTE3 KOPUYHBIX KUCIIOT.
Peakunu npucoenuenus no asoHou C=C-cBsizu. CTepeoxXxuMus MPUCOCTUHEHUS TaJOreHa U
THIPOKCHIMPOBaHUS TiepkuciaoTamu o Baraepy (KMnOgy).
®dymapoBasi 1 MaJeMHOBAsI KUCIOTHI. ALIETUICHIMKapOOHOBAs KHUCIOTA.

Tema24. 'mapoOKCUKHUCIIOTHI

o-I'uIpoKCUKHUCIOTEI.  MeTonpl  CHMHTE3a:  THAPOJNA3  TAJOT€HOKUCIOT,  JIAKTOHOB,
LIMAaHOTUHPUIHBIA MeTO/l. BinsiHue BBEACHUS TMAPOKCUTPYIIBI HA KUCIIOTHO-OCHOBHBIE CBOMCTBA.
CpoiicTBa: 00pa3oBaHHE JIAKTUOB, Pa3JOKEHUE MPU HArpeBaHUM B MPUCYTCTBUU MUHEPATIHHBIX
KHUCJIOT. MOJIOUHAs KUCII0TA U €€ COJIH.

[B-THIPOKCHUKHUCIIOTHI. Merto bt MOJTy4YEHHS. CaoiicTBa: BHYTPUMOJIEKYJISPHOE
ANMMUHUPOBaHuE BoAbl. KpoTOHOBAs KMCIOTA.

Y-TUAPOKCUKUCIOTHI. MeToibl nonydyenus. CBOMCTBA: BHYTPUMOJIEKYJIApHAs JeTUaApaTalus —
o0Opa3oBaHHE JAKTOHOB.

MHOIrOOCHOBHBIE T'HMAPOKCUKUCIOTHL. (CTepeon3omMepbl BHUHHBIX KHUCJIOT. Me30BUHHAsA
Kuciota. BunorpanHas kuciora.

Tema 25. OKCHKHCJIOTBI
OKCOKHUCIIOTBI: MUPOBUHOTPAHAs, ALETOYKCYCHas, LIaBEIEBOYKCYCHas. MeToabl cHUHTE3a:
TUAPOJN3 JTUTAIOTCH3aMEIIEHHBIX KHCJIOT, AaIlMIMpOBaHWE W aJKWiIMpoBaHue 1,3-muTHaHa.
CpoiicTBa.: ekapOOKCUIMPOBaHUE, JeKapOOHMINPOBaHUEe. ALIETOYKCYCHBIA 2()Up U €ro CBOMCTBA.
Kero-enonpHas Tayromepusi. CHHTE3BI € alleTOYKCYCHBIM 3(UPOM.

Tema 26. YrojibHasi KHCJIOTA M ee (PYHKIHOHAJIbHbIE IPOU3BOAHbIEC

XJOpaHrUIPUIB! YTOIbHOM KHCIOTEL. CriocoObl mosydeHus. XMMHUYECKHe CBOMCTRA.
Amuniel yroneHoU kucnotsl. KapGamunoBas kucnora. Crioco6s! nosyyenus. Modesuna. CriocoObl
MoJlydeHus. XUMHUYeckue cBoicTBa. bapOutypoBas kucnota. Ilomydenue. TayromepHsbie
npeBpaieHuss 0apOouTypoBoit KkHcIOTHL. bapbutyparel. ModeBHUHO(POPMAIbAETHIHBIE CMOJIBL
ANKWINPOBaHUE U allUJIMPOBAHUE MOYEBHUHBI. | 'yaHUTUH.

Tema 27. JIunuanl

CTpyKkTypHble KOMIIOHEHTH! JunuaoB. Kinaccudukanus nmunuaos. XKupsl. Kucnotsl xupos.
Crpoenue riuuepusoB. Mbuia, Bocka. ClioskHbIe TUMHABL: (HOCHOTUIHIBL, TITUIEPOPOCHOTUITHIB,
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COUHTONMMUIBI, TIUKOIUNUIAR. (DU3NYECKUEe W XHUMHYECKHE CBOMCTBAa >xupoB. OmpenencHue
WOJIHOTO uKciia )kupa. [lepekucHoe OKUCIEHUE JTUITNUIOB.

Tema 28. X¥HOHBI

[Tonyuenne o- u n-6eH3o m HaPpTOXMHOHOB. CBONCTBA XHMHOHOB: IIOJIydEHHE MOHO H
JMOKCUMOB, MPUCOEIMHEHUE XJIOPUCTOTO BOJOPOJA, aHWJIMHA, YKCYCHOTO aHTMJPHJAA, CIIHUPTOB,
peakuus ¢ gueHamu. COIOCTAaBJIEHHE CBOMCTB XHHOHOB H &, R-HENpeneNbHBIX KETOHOB.
BoccraHoBiieHME XWHOHOB. XJIOpPaHWI, €r0 HCIOJb30BAHME [UIl OKHUCICHUS U IOJIyYCHHE.
Xunruapos. Kommekcsl ¢ nepenocom 3apsana (KII3). Youxunonsl. CemuxuHoHbl. [lonsitue o0
aHMOHpaAuKanax. ['MIPOXMHOH KaK MHTHOUTOpP CBOOOAHOPAIMKAIbHBIX peakUuil. AHTPaAXHWHOH:
MOJIy4Y€HUE, MPECTaBIEHUE O CBOMCTBAX U IPUMEHEHUE. AJTM3apHH.

Tema 29. HutpocoenuHenust

Hutpoankanbl. MeTonbl CHHTE3a U3 aJIKWITAJIOTEHUJOB, HUTPOBAHUE QJKAHOB IO
KonosanoBy. Ctpoenue Hutporpynmbl. CBOMCTBa HUTPOAIKAHOB: KHUCIOTHOCTb W TayTOMEpPHS
HUTPOAJIKAHOB, PEAKI[MM HHUTPOAJKAHOB C Aa30THCTOM KHCJIOTOM, TrajOreHamu, KOHJIIEHCAIUs C
KapOOHWIHLHBIMH COCTUHEHUSIMH, BOCCTAHOBJICHUE B aMUHBL. TayToMepusi HUTPOAITKAHOB.

ApoMaTH4eCcKue HUTPOCOECIUHEHU. BoCCTaHOBIIEHHE HUTPOAPEHOB B KUCIOW W NIEIOYHOU
cpene. IIpoMexyrouHble TMPOJYKTHI BOCCTAHOBJICHHUS HUTPOTPYHIBI  (HUTPO30COCTUHEHUS,
ApPWITHIPOKCHUIAMHUHBI, a30KCH, a30 W THUIPA30COCIWHEHMs). beH3uAumHOBas MEperpynmupoBKa.
BoccranoBiienne OmHOW HUTPOTpyNmbl B MOJUHHTpoapeHax. (OOpa3oBaHWE KOMIUIEKCOB C
MIEPEHOCOM 3apsija.

Tema 30.AMuHbI aaudaTnyeckoro psajaa

Knaccudukanus, nzomepusi, HOMEHKIaTypa aMUHOB. MeTo/ibl MOJY4YEeHUS: aJKUJIMPOBaHUE
aMmMuaka W amuHOB 1o lodmany, Pramumuaa xkamms (["abpudabp), BOCCTaHOBJICHHE
a30TCOJIEPKAIINX  MPOU3BOAHBIX  KAPOOHUJIBHBIX  COCIMHEHUH U  KapOOHOBBIX  KHUCIOT,
HUTPOCOEIMHEHUH,  anKwia3ujaoB.  BoccTaHoBUTENbHOE  aMHMHHUPOBAHHE  KapOOHMIIBHBIX
COECIUHEHUN.

CrpoeHre aMUHOB, XUMUYECKHE CBOMCTBA. AMUHBI KaKk OCHOBaHHs. CpaBHEHHE OCHOBHBIX CBOMCTB
MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX allu(aTHIECKUX U apOMATUYECKUX aMUHOB.

Tema 31. AMUHBI APpOMATHYECKOT0 PsAIa

BinsiHne Ha OCHOBHOCTH aMHUHOB 3aMECTHUTEIICH B ApOMAaTHYCCKOM sApEC. AJ'IKI/IJ'II/IpOBaHI/IC u
AllWJIMPOBAHNEC aMHUHOB.

BzaumoneiicTBue INCPBUYHBIX, BTOPHYHLIX W TPCTUYHBIX anmi)aTqucxnx H apOMATHUYCCKUX
aMUHOB C a30TUCTOM KHciaoToH. OKuciieHue u raJJorcHupoOBaHUC aMHUHOB. Peakunu
3J'IeKTpO(1)I/IJ'ILHOl"O 3aMCIIICHUA B OCH30JbHOM AApe apoOMAaTUYCCKHUX aMHUHOB (FaJ'IOFeHI/IPOBaHI/Ie,
HUTPOBAHUC, Cy.]'IB(i)I/IpOBaHI/Ie, AJIKUIIMPOBAHUC, aL[I/IJ'II/IpOBaHI/Ie), 3alruTa aMUHOT'PYIIIIBI.

Tema 32. JluazocoeanHeHUS

OOmue  mpexacraBieHuss o0  anupaTHYECKUX — JHMa30coequHEHusX.  /luasomeras,
JIMa30yKCYCHBIN 3¢up.

ApoMaTndeckue aMa3ocoeMHeHus. Peakunn IuazoTHpOBaHUS MEPBUUYHBIX apOMaTHYECKHX
aMUHOB. YCJIOBMSI IUA30THUPOBAaHUS B 3aBHCHUMOCTH OT CTPOEHHsA aMuHa. MexaHu3M, IpUpoja
HUTpo3upymouero areHra. CTpoeHME M yCTOMYMBOCTH COJIEH AMa30HUSA. KHCIOTHO-OCHOBHBIE
PaBHOBECHS C yYaCTHEM KaTHOHA apEHINA30HUS.
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Peakimm 1ma3ocoeqUHEHNI C BBIIENCHUEM a30Ta: 3aMeHa JAWa30TPYIIbl Ha THUAPOKCHIL,
rajoreH, IMaH, HUTPOTPYIIy M BOJOpoX. Peakumu amazocoequHeHM O3 BBIJCICHUS a30Ta:
BOCCTAaHOBJIICHHE 10  AapWITHAPA3UHOB,  a30CoueTaHWe.  A30COYeTaHHE  KaK  PEeaKIus
SIEKTPOQHUIBHOTO 3aMeleHHs. A30 M JMA30COCTAaBIIIONINE, YCIOBHE COYCTAaHHMS C aMHHAMHU U
¢benonamMu. A30KpacHUTEIIH.

Tema 33. I'eTeponukJInyecKue coeTUHEHU S

Knaccugukamnus rerepoukioB, HOMEHKIATYpa. [IATH4IeHHbIE apOMaTHYECKUE T€TEPOIHKIIBI
¢ oaHUM rerepoatoMoM. DypaH, THodeH, nuppoa. Cunre3 u3 1,4-TuKapOOHMIBHBIX COEAMHEHUN
(ITane-Knopp), cunte3 mnmpposnoB no Kuoppy, B3aumuble mnepexoabl (peakuusi IOpbeBa).
ApoMatuyHoCTh. MosekynaspHble T-OpOUTaIM MATUWICHHBIX apOMAaTUYECKHUX TETEPOIMKIOB C
OJIHUM reTepoaroMoM. Peakiuu 3mekTpouiIbHOrO 3aMelieHHs B NATHYICHHBIX apoOMaTHYeCKUX
reTepOLMKIAX: HUTPOBAHUE, Cynb(pupoBaHue, raJIOT€HUPOBAHUE, dbopMuIMpOBaHUE,
ampuiipoBanue. OpHeHTalus AEKTPOPUIBHOTO 3aMEIIEHHUS.

WNunon. CuHTe3 mpou3BOIHBIX MHJO0JA U3 (eHwIruapauHa u ketoHoB (Puiep). Peakuun
ANEeKTPOGUIBHOTO 3aMEIIeHHs] B MUPPOJBLHOM KOJIbIIE WHIOJA: HUTPOBAHHE, (POPMUIMPOBAHHE,
raJloreHUpPOBaHUE.

[HecTruneHHble apOMaTHYECKHE TETEPOIMKIBI C OAHUM rerepoatoMoM. [IupuanH, XWHOJIMH U
M30XUHOJIMH. CUHTE3 XMHOJIMHA U 3aMEIlIeHHBIX XUHOJIMHOB U3 aHWINHOB 1o Ckpayny u JleOHepy -
Munnepy. ApOMaTHYHOCTh MUPHUAMHA, MOJIEKYJSpHbIE T-opOuTanu nupuauHa. [lupuauH u
XWHOJIMH KaK OCHOBaHHMA. Peakuum mupuavHa U XMHOJIMHA ¢ alkwiragoreHugamu. OKHUCIeHHue U
BOCCTAHOBJICHHE NUPUAMHA U XUHOJHMHA. Peakuuu 31eKTpoUIbHOrO 3aMelIeHHUs B NMUPUIUHE U
XWHOJIMHE: HUTPOBaHUE, Cyab(UpOBaHUE, raJIoreHupoBaHue. N-OKHCh MUPUINHA U XMHOJIMHA U UX
UCIOJb30BAHUE B peakuuu HUTpoBaHMsa. HykneoduinbHoe 3amelieHue aToOMOB BOJIOpOJa B
MUPUIUHE U XHHOJIMHE B PEaKIUAx ¢ aMmuaoM HaTtpus (Ununbabun) u GeHUITUTHEM.

Tema 34. AMMHOKHCJIOTBI, HENTHABLI U 0€JIKH

Howmenknarypa amunokucnot. Knaccuduxamus. M3omepus. @usndeckue cpoiictBa. CriocoObl
nonyueHus. [IpupoaHble aMUHOKHUCIOTBHL. XHPATbHOCTh AMHHOKHUCIOT. KHCIOTHO-OCHOBHBIE
CBOICTBa, aM(POTEPHOCTh, aMHUHOKUCIOT. M303nekTpuueckas Touka. CHHTE3bl O.—aMHHOKHCIOT U
pasnenenue paremuueckux ¢opM. CBolcTBa aMUHOKHUCIOT: O AaMHHOTPYIIE, KapOOKCHUITY,
OKHUCJIEHHE aMUHOKHCIIOT. KauecTBeHHbIE peakIi 0.—aMHUHOKHCIIOT.

Homenknarypa mnentunoB. OCHOBHBIE MPHUHILMIIBI CHHTE3a TOJUIENTHUIIOB; 3allWTa
aMUHOTPYIIBl U aKTUBalUsl KapOOKCUIIBHOW Tpymmbl. TBepaodasubiii cunte3 nentuaoB. Obiue
MPUHIIUIBL ONpEAeTICHUs] CTPOCHHs MenTuaoB U OenkoB. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa OelKOB.

Tema 35. YriieBoabl

MoHocaxapuasl ¥ mnonucaxapuabl. Knaccupukanuss U CTEpeOXUMHs MOHOCAaXapHJIOB.
AJnb1103Bbl (AJIBOTPEO3BI, AJIBJONEHTO3bI, abJJOTEKCO3bI) H KeT03bl. CTEPEOXUMUS allb03 U KETO3 B
npoekuusax — @Pumepa.  [uximyeckue  moilyanerand — ajdbJOTEeKCO3:  IUIIOKONHMPAHO3bl U
rmokodypaHo3sl. - U B-amomepsl. Popmynsl Xeyopca ISl aHOMEPHEIX MOHOCAXapHJOB.
Tayromepuss IUKINYECKMX M OTKPBHITBIX (OPM B pPAacTBOpaX MOHOCAXAPHUIOB, MYyTapOTallHs
rioko3bl. KoHpopmalny nupaHo3HOTO LUKJIA.

Peakiun monocaxapunoB. IloigyueHue TIMKO3MIOB Kak 0cO00W (OpMBI IMKIMYECKUX
areranieid. CUHTE3 MPOCTHIX U CIOXKHBIX 3PUPOB MOHOCAXapuaA0B. OKUCIEHUE AJIbJI03 Pa3IMYHBIMU
okuciurensamu. lcuepnbiBaroliee OKHCIEHME MOHOCAXapuJoB HOJHON kuciaotoil. CuHTes
MoHocaxapu10B o Kunnanu-®@uiepy u nerpanauus no Bomro-Pyddy.

®opma A Crpannna 15 u3 45




MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PaGovast mporpamMma o JUCIHUILIHHE

Hucaxapunsl (0MO3b1): MajabTO3a, IEI00M03a, J1akTo3a, caxaposa. CTpoeHue nucaxapujioB.

[Monucaxapuabl: HEIUTOI03a U KpaxMall.

~o o~ w®

w
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6. TEMbI IPAKTUUYECKNX U CEMUHAPCKUX 3AHATHAM

V cemecTp

IIpakTnueckoe 3ansirue 1
Tema 1.1 OcHOBHBIE IOHATUS] B OPTAaHUYECKOH XMMHHU

Bomnpocsr:
Uro wu3ydaer opraHuyeckas xumus? Teopust CTpoeHMs] OpraHMdyeckux coeAuHeHud A.M.
byrneposa.
N3omepus. Buas! nzomepun. I[Ipumepst.
Knaccudukanus opraHMueckux COeJMHEHUH 10 YIIIEpOJHOMY CKEJIETY MOJIEKYJIbL.
Knaccudukanus opraHMuecKux COeAMHEHUN 10 GYHKIMOHAIBHBIM TPYyIIaM.
OcCHOBHBIE KJIaCChl OPraHUYECKUX COETNHEHUN.
Homenknarypa opranndeckux coequHeHuil. OcHoBHbIe TepMUHbl HOMeHKIaTypbl MIOITAK.
Tumbel XMMHUYECKHX CBS3€H B OPraHMYECKUX COEIMHEHMAX. XapaKTePUCTUKH KOBAJIEHTHOU
CBSI3U.

IIpakTHyeckoe 3aHsaTHE 2
Tema 1.2. Knaccupukanus opraHu4ecKux peakiuii.
B3anMHoe BiIMsIHME ATOMOB B MOJIEKYJIaX OPraHNYecKUX cOeJUHEeHHIA.
Bomnpocsr:
Kunernveckuii u TepMOAMHAMUYECKUN KOHTpPOJIb peakiuu. [loHsTHA: cyOcTpar, pearcHr,
PEaKIMOHHBINA IEHTP, PaANKabl, JEKTPOMUITEI, HYKICO(DHIbI, KAPOOKATHOHBI, KapOOAHHUOHBHI.
['oMonuTHYECKHUI U TETEPOIMTUYECKUN pa3pbiB KOBAJICHTHBIX CBSI3EH.
Knaccudukanus opraHWYecKMX peakiuid MO XapakTepy HM3MEHEHHH CBs3€d B cyOcTpare H
peareHre.
Knaccudukanusi opraHndeckux peakiuil B COOTBETCTBHM C KOHEYHBIM pe3yJbTaTOM U IO
YHUCIly  YacTHIl, MNPUHUMAIONIMX  ydacThe B  dJeMeHTapHo  craguu.  [loHsTus:
PErHOCENeKTUBHOCTh, XEMOCEIIEKTUBHOCTh, CTEPEOCEIEKTUBHOCTb.

IIpakTuyeckoe 3ansTue 3
Tema 1.2 B3aumHoe BJIMsSIHHE ATOMOB B M0JIEKYJIaX OPraHUYeCKHUX COeINHEHUI.
Bompocsr:
DOnextpoHHble 3PdexTsl 3amectureneil. MunykrusHeii 3¢dexr 3amecturens. Ero npupona,
3HAK. DJIEKTPOHOIOHOPHBIE U ANEKTPOHOAKILICTITOPHBIE 3aMecTuTen . [IpuMepsl 3amecTuTenei,
00Ja1a01UX MOJIOKHUTEIBHBIM U OTPUIATENEHBIM UHIYKTUBHBIM 3(PHEKTOM.
Meszomepublit 3pdext 3amecturens. [Ipumepsl 3amectureneil, 06J1aAa0MIUX MOJT0KUTEILHBIM
U OTPUIIATENEHBIM ME30MEPHBIM d(PHEKTOM.
Buns! conpspkenus. [Ipumeps! ©t,T-CONPSyKEHHBIX CUCTEM.
[Tpumeps! p,T-CONMPSIHKEHHBIX CUCTEM.

IIpakTHyeckoe 3ansiTue 4
Tema 2. Kucj10THO-OCHOBHBIE CBOICTBA OPraHMYECKUX COCANHEHMA.
Bomnpocsr:
KucnotHocTts 1 0cHOBHOCTB 110 bpeHcreny.
KucnotHo-ocHOBHas nmapa v KUCJIOTHO-OCHOBHOE PaBHOBECHE.
@DakTOpPbl, ONPEEISIIOUINE CUITY KUCIOT U OCHOBAHUM.
Kucnoter u ocHoBanus JIstouca.
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KecTkne n MATKHE KMCIIOTHI M1 OCHOBAHUS.

IIpakTnueckoe 3ansTHe S
Tema 3. Ctepeoxumusi

Bomnpocsr:

Bunel crepeonsomepoB. Kongurypanus. ['eomerpuyeckas uzomepus.

OnTrueckas uzomepusi. XupajlbHOCTb. ACHMMETPUUYECKUI aTOM yriiepojia. DHaHTUOMephl. D-
u L-nHomenknarypa. KonpurypamonHslii cTangapT.

R- u S-momenknatypa. J{nacrepeomepsl. [Ipumepsr.

Kondopmannonnas uzomepus Ha mpuMepe dTaHa. DHEpreTuyeckas IuarpamMmma MOBOPOTHBIX
M30MEpOB ATaHa.

Kondopmanmn H-Oyrana. DHepreTuyeckas nuarpamma KoH()pOopMarmoHHBIX U30MEpPOB OyTaHa.

Kondopmannn nukinueckux coeMHEHUN Ha IpUMepe LUKIorekcaHa: KoHGopMaIiu Kpecio
1 BaHHa.

IpakTuyeckoe 3austue 6 Tema 4. [IpenenbHbIe yriieBoa0PoabI (ATKAHBI)

Bomnpocsr:
OO01as xapaKTepUCTHKa IPEIEIbHBIX YIIIEBOJOPOIOB, JIEKTpOHHOE cTpoeHne. Homenkiartypa.
®u3nYECKUEe CBOKCTBA.
Buasr nzomepun.
[IpombInieHHbIE U JTA0OpATOPHBIE CLIOCOOBI MOTYYEHUS aJTKAaHOB.
XWUMUYECKHME CBOMCTBAa QJIKaHOB. THIBI peakuuii M peareHTOB. MexaHu3M peakuuu
CBOOOJHOPAIMKATILHOTO 3aMEIlIeHUs Ha PUMEPE PeaKkiu TaJoreHUpOBaHUSI.
MexaHu3M peakluyd HUTPOBAHUSI.
CynbdpupoBanue u cyiaboxmopupoBaHue. MeXaHU3M peEakuud  CyJIb(POXIOPUPOBAHUS
(pazobpars).
Oxkucnenue ankaHoB. M3omepuzanus.
HerunpupoBaHue.
KpekuHr u nuposnu3 ajnKaHoB.

IIpakTuyeckoe 3ansiTue 7
Tema 5. I{ukjaoajakaHbl
Bompocsi:
O6mas xapaktepucTuka nukinoankanoB. Knaccudukanus. Homenknatypa.
N3omepus UKI0aIKaHOB.
®uznyeckue cBoiictBa. CiocoObl MOMyYESHHUS.
[IpocTpaHcTBeHHOE CTpOCHHE LUKIIONponana. «baHaHOBBIE CBSI3M».
[IpocTpancTBEeHHOE CTpOCHHE UKIOOyTaHa.
[IpocTpaHCTBEHHOE CTPOCHHE ITUKIIOTIEHTAHA.
XHWMHUYECKHE CBOWCTBA IMKIOAIKAHOB: TUAPUPOBAHUE, TrajoreHupoBaHue. OKHCIEHHE
LUKJIOTEKCaHa.

Noook~ownPE

IIpakTyeckoe 3ansaTHe 8
Tema 6. AIKeHbI
Bonpocsr:
OOmiasi xapakTepuUCTHKa AallkeHOB, OJJEKTpOHHOE cTpoeHue. Homenknarypa. ®duszmdeckue
CBOMCTBA.
Buaer uzomepun.
[TpombInieHHBIE U TA0OpATOPHBIE CIOCOOBI MTOTYYECHHS aJTKEHOB.
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XUMHUYECKHE CBOMCTBA AJKCHOB. THIIBI peakuuil M peareHToB. Peakuuu npucoequHEHUs K
asikeHaM. MexaHU3M peakiuil 3JeKTPOPHIHLHOTO PUCOSANHEHUS TaJIOTEHOB.

MexaHu3M peaknmuud SJICKTPOPHIBHOTO TMPUCOSAMHEHHS TaJOreHOBOJAOpOJOB. IIpaBmio
MapkoBHMKOBA.

MexaHu3M peakluy MEKTPOPUIBHOTO IPUCOEINHEHUS BOJIBI.

[Ipucoenunenne cepHol KuCIOTHL. ['mapoGopupoBanue: oOpa3oBaHWE MOHO-, JU- H
TpHanIKWIOopaHoB. PamukansHoe nmpucoenuHerne 6pomMoBoiopoaa. Dddexr Xapamra.

Peaknuy OKuCIEHUS QIKEHOB: KHCIOPOJOM, MAIKOE OKHCIEHME II0 Barhepy, ecTkoe
OKHCJIEHUE, 030HOJIU3, ITOJIHOE OKUCIICHUE.

Peaknuun nmonumepusanuu. Peakuyuu 3aMenieHus.

IIpakTnueckoe 3ansiTue 9
Tema 7. ANKMHBI
Bomnpocsr:
OO0mrast xapakTepHCTHKa aJIKWHOB, SJIEKTpOHHOE cTpoeHne. Homenkmarypa. dusnueckue
CBOMCTBA.
Buasr nzomepun.

. [IpoMbInieHHbBIE U JTAOOpATOPHBIE CLIOCOOBI MOTYYEHHUS aJTKUHOB.

XuMUYecKre CBOMCTBa ankWHOB. Tumbl peakuuii u peareHToB. Peakuuu 31ekTpoduiIbHOTO
MIPUCOEAVHEHUS K aJJKHHAM: IPUCOEINHEHNE TAJIOI€HOB, IaJOr€HOBOAOPOIOB.

. [Ipucoenuaenue Boapl — peaknus Kydepona.

Peakiun  HyKI€O(WIBHOTO TPHUCOCOMHEHUS K alKuHAM (peakuud BUHWIMPOBAHHUS):
npucoeanHeHue HCN, kapOOHOBBIX KHCIIOT,CIIUPTOB, THOJIOB, (DEHOJIOB.

. Peakiinm okucIIeHUS-BOCCTAHOBIICHUS.

Peakuu monmmMepusaiuu: 1uMepu3alus, TpUMEpHU3aliis, TeTpaMepr3aliy.
Peakuu 3amerenus.

IIpakTuyeckoe 3ansTue 10
Tema 8. /lueHoBbIE YI1€BOAOPOIbI
Bompocsi:
OO0mrast  xapakTEepUCTHKAa aJKaJUCHOB, HOMEHKJIATYpa, CTpPOCHHE. THIBI  JUEHOBBIX
YIJIEBOJIOPOJIOB.
Buasr nzomepun.
[IpomblInuieHHbIE U 1a0OpaTOPHBIE CIOCOOBI OTYUYCHHS allKaJUeHOB.
DIEKTPOHHOE CTPOCHHE UEHOBBIX YIJIEBOJOPOJIOB C CONPSHKEHHBIMHM CBSI3IMHU Ha IMpPUMEpE
Oyraauena-1,3.
XUMHUYECKHUE CBOWCTBA CONPSDKEHHBIX JHUEHOB. THIBI peakuuid MW peareHToB. Peakiun
MPUCOCIUHEHNS. MexaHu3M peakuu MPUCOCIUHEHUS Ha MPUMEPE PeaKuu TUAPHUPOBAHMS,
obpazoBanue 1,2- u 1,4-npoayKToB.
MexaHu3M peakiuu MPUCOCTUHEHHUS Ha TMpPUMEpe peaklMM TaloTeHHWPOBaHHUsA, 0O0pa3oBaHUE
1,2- u 1,4-npoayKTOB.
MexaHu3M peakiuu NPHUCOEIMHEHHS Ha TMPUMEpPE pPEeaKUUU T'HAPOTraJOTeHUPOBAHUS,
oOpazoBanue 1,2- u 1,4-mpoayKTOB.
MexaHu3M peakuu MNPUCOEIMHEHMS] TajJOr€HOBOJAOPOJa K HECUMMETPUYHOMY JIUEHY
(u3o0mpeH).
Peaknun nonumepusanuu. Kayuyku.

10. Peaknuu UKJIOTIPUCOEAUHEHUS (IMEHOBBIA CUHTE3).

IIpakTuyeckoe 3ansitue 11
Tema 9. ApomaTnuyeckune yrieBoaopoabl
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Bomnpocsr:
Oomas xapakTepucTruka apeHoB. [Ipusnaku apomatnuHocTH. [IpaBuno Xiokkes.
Homenknarypa. Buasl nsomepun. @u3nueckue CBOMCTBA.
[IpomblieHHbIE U JIA0OPATOPHBIE CLIOCOOBI MOTYUYEHUS aPEHOB.
DNEeKTPOHHOE CTpOeHUE OEH30J1a.
XHUMHU4YECKUE CBOMCTBA. Peakiiuu nprcoemHeHus.
Peakuuu okucienust 0eH301a U €ro roMoJIOroB.
Peakiun 3amenienns. MexaHu3M peakiiuy 31eKTpoPHUILHOTO 3aMEIIeHHs B apeHax Ha MpHMepe
raJloreHupoBaHus 0eH3osia. Posib kaTanusatopa B peakiuu.
MexaHu3M peakluy MEeKTpoPUIBHOTO 3aMELIEeHHs B apeHaxX Ha MpUMepe HUTPOBaHUs OeH30J1a.
Ponw xaranuzaropa B peakiuu. CynbpupoBaHue.
MexaHu3M peakiuu AJIEKTpOPIIBHOTO 3aMElIeHUs] B apeHaXx Ha I[pUMepe peakiHi
ankwinpoBaHus OeHzouna. Poiib kaTanuzaTopa B peakiuu.
MexaHnu3M peakiuu AJIEKTPOPMIBHOTO 3aMELIeHUs B apeHaXx Ha [pUMepe peakiui
arpuinpoBaHus OeHzouna. Poiib katanu3aTopa B peakinu.
Peakuuu 3amemieHuss B 3aMeEIIEHHBIX apeHax. llpaBuna opueHTalMu 3aMecTHTENeH.
OpuenranTsl | 1 |l poga. O6bscHeHE OPUEHTHPOBOYHOTO JEHCTBUS.
[IpaBuna opueHTanuu B Au3aMelleHHBIX apeHaX. CorjacoBaHHas U HECOTJIACOBAaHHAs
OpHUEHTAIHSI.

IMpakTuyeckoe 3ansaTHe 12
Tema 10. MHorosizepHbie apoMaTU4ecKue yriieBoJa0opo/bl

Bomnpocsr:
KonnencupoBanuele apomatuueckue coeauHeHus. Hadramma. OOmas XxapaKTepuUCTHKA.
[Tonmyuenue.
XuMuyeckue CBOICTBa HadTalvMHA: TaJOreHUPOBaHHWE, HUTPOBAHME, ALUIMPOBAHHE,
cynb(upoBaHue.
XuMuyeckue cBoiicTBa HadTaJIMHA: BOCCTAHOBJICHUE, OKUCIICHHUE.
[IpousBoanbie HadTaNHHA.
AnTtpanen. OOujas xapakTepucThka. XHUMHUYECKUE CBOICTBA: raJoreHUpOBaHHUE, HUTPOBAHHE,
cynb(hupOBaHNE, BOCCTAHOBJICHHE, OKUCIICHHUE.
Oenantpen. O0masi xapakTepucTuka. XUMHUYECKUE CBOICTBA: rajoreHUpOBaHUe, HUTPOBAHUE,
BOCCTaHOBJICHUE, OKUCIICHHE.

IIpakTuyeckoe 3ansTue 13
Tema 11. MHorosiiepHble apeHbl ¢ H30JMPOBAHHBIMHU KOJIbIAMH
Bomnpocstr:
MHorosiiepHble  apeHbl € HW30JHUPOBAaHHBIMU Kosbllamu. ['pymma gudenuna. OOmas
XapakTepucTUKa. XMMHUUYECKUE CBOMCTBA: HUTPOBAHUE, CYIb(PUPOBAaHUE, TaJOTCHUPOBAHHE.

. @ennnmeransl. O0mas xapakrepuctuka. [loxydenue.

XHWMHUYECKHME CBOMCTBA: HUTPOBAHUE, pAJAUKAIBHOE TaJOrC€HUPOBAHUE W  OKHUCIIEHHE
METHJICHOBOH I'PYIIIIBL.

4. KucimoTHbIE CBOMCTBA! B3aHMOJICHCTBHUE C aKTUBHBIMHU METAJLIaMH 1 aMUJIOM HaTpwusl.

=

IIpakTuyeckoe 3ansitue 14
Tema 12. I'anorennpoun3Boanbie aJUPATHYECCKOTO Psiga
Bomnpocsr:
OOmiast xapakTepHCTUKa TaJOreHIIPOU3BOAHBIX anudarudeckoro psana. Knaccudpukamms,
HOMEHK/IaTypa. PU3NYECKUE CBONCTBA.
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[TpombinIeHHBIE U 1a00paTOPHBIE CIOCOOBI OTYUYESHHUS TaJIOTeHYTIIEBOI0POIOB.

DNEKTPOHHOE CTPOEHUE, XMMUYECKUE CBOWCTBA TaJIOrEHYIJI€BOAOPOAOB. TuIbl peakuuil u
peareHToB. Peakumu HYKICODWIBHOTO  3aMEIICHUS: THAPOJIM3, B3aUMOJCHCTBUE C
QIKOTOJISITAMH, COJSIMH ~ KapOOHOBBIX ~ KUCIIOT, Cylb(OUIAaMH, aMMHAKOM, IIHAaHUJAMHU,
HUTpUTaMH, peakuus ['punbpsapa, peakuus Bropua.

Mexanu3mbl peakuii Sni U Sy, DakToOphl, CIOCOOCTBYIOIMIME MPOTEKAHUIO PEAKIUN TI0
MeXaHU3MaM Sn1 ¥ Sn2.

[leperpynnupoBku kKapOOKaTHOHOB.

Peakiuy »MUMHHHMPOBAHUS: O-3JMMHHUPOBAHHE, [3-2IIMMHHHPOBAHUE, Y-DIMMHHUPOBAHHE.
Mexanusmsl peakumii E1 u Eo.

IIpakTnueckoe 3ansTue 15
Tema 13. 'aioreHNpou3BOAHbIE APOMATHYECKOTO PSi/a
Bomnpocsr:
OOmiass XxapakTepuUCTUKa TallOTEHIIPOU3BOJIHBIX apomartuueckoro psna. Kiaccupukanms.
®dusnugeckue croiictBa. Criocoos! nomyuenus. CTpoeHue, mpeaebHbIe CTPYKTYPHI.
XUMUYECKHE CBOMCTBA: peakUuu HYKJICO(QUIHHOTO 3aMEUICHMs: B3aMMOJAEWUCTBHE C
TUIPOKCUIOM HATpUs U aMMHAaKoM. MeXaHU3M peakIiy OTIIeTICHUS -TPUCOEAUHEHNUS.
MexaHu3M peakluy IPUCOEINHEHUA-0TIEIICHHUS.
Peakuuu »reKTpopMIBHOTO 3aMEIIeHUs: TalJoTeHUpOBaHWE, HUTPOBAHHUE, Cylb(UpoBaHUE,
ATKWJIMPOBAHKE, AllIIHPOBaHUE. MeXaHU3M peakiiu Sk.

IIpakTuyeckoe 3ansTue 16
Tema 14. IlpenesibHbIE OJHOATOMHBbIE CIIUPTHI
Bomnpocsr:
OO6mrast xapakTepHCTHKa CHUPTOB, Kiaccudukanus, HoMeHKIaTypa. M3omepus. dusnyeckue
CBOWCTBA.
CriocoObl MosTy4eHus: CIUPTOB.
DNEKTPOHHOE CTPOEHUE CIUPTOB. THUIIBI peakuii 1 peareHToB.
XUMHUYECKUE CBOMCTBA CIUPTOB. KUCIOTHO-OCHOBHBIE CBOMCTBA.
Peakuuu ¢ yyactueM Hyki1eo(pUIBHOTO LIEHTpa: 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(DUPOB.
Peakuuu c ydactuem 3eKTpO(GUIBHOTO ILIEHTpa: B3aUMOJEHCTBHE C TaJIOT€HOBOJIOPOIAMHU.
Mexanu3mbl peakiuii Sn1 1 Sn2.
Peakuuu ¢ yyactuem CH-KUCIIOTHOTO LIeHTpa (peakiuy SMUMHUHUPOBAHUS CIIUPTOB).
Peakuuu okucieHus IepBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB.

IIpakTuyeckoe 3ansaTue 17
Tema 15. MHoroaroMHble CIUPTHI
Bomnpocstr:
OO11ast xapakTepuUCTHKa MHOTOATOMHBIX ciupToB. Kitaccudukanus. Homenknarypa.
du3nyecKue CBOKCTBA.
CrniocoObl MosTy4yeHHss MHOTOATOMHBIX CIIUPTOB.
Xumnueckue cBoicTBa. KuciaoTHBIE CBONCTBa: B3aUMOJEWCTBHE C AKTUBHBIMU MeTaJlIaMH,
OKCHJIaMH, TUApoKkcuaamMu. O0pa3oBaHHe XEIaTHBIX KOMIUIEKCOB.
Peakiun 3amenieHus TMJIPOKCHIIBHOW TpYNIbI: B3aMMOJEHCTBHE C TaJOT€HOBOAOPOIAaMH,
o0pa3oBaHue MPOCTHIX (LMKINYECKUX) 3PHPOB, 00pa3oBaHMUE CIOXKHBIX (PHUPOB (C a30THOM,
docdopHoii 1 KapOOHOBBIMU KHUCIOTAMHU).
Jleruaparaiusi MHOTOaTOMHBIX CITUPTOB.
Oxwucnenue: a30THOM KUCIOTOH, KECTKOE OKUCIIEHHE, TIMKOJIbHOE paculelyieHHe (OKUCIIEHUE
MOJIHOM KUCJIOTOM M TETPaAalleTaTOM CBHHIIA).
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IIpakTuyeckoe 3ansitue 18
Tema 16. ®enobl
Bomnpocsr:
OO6mas xapaktepuctuka (HeHOJI0B, KiacCupUKaIsi, HOMEHKIaTypa. Ou3nueckne CBOMCTBRA.
CriocoObI oITyueHHs.
DneKTpoHHOE CTpoeHUE PeHoma. XMMUYECKHE CBOWCTBA: KUCIOTHO-OCHOBHBIE CBOWCTBA.
Peakuuu ¢ yyactueM HyKJI1€0(DUIBHOTO LIEHTPA: aAJKWIMPOBAHUE, allUIMPOBAHHE
Peakuun c¢ ywactuem »snexTpoduiabHOro uentpa: 3amemienue —OH-rpynnsl Ha rasjorew,
3amemenne —OH-rpynmnsl Ha amuHOrpymny (peakuus byxepepa).
Peakuuu »51ekTpopMIbHOTO 3aMEIIEHUsT B apOMaTUYecKoM sJipe (DEHOJIOB: rajJoreHUpOBaHUE,
HUTPOBAHUE, cynb(pupOBaHUE, KapOOKCUIIMPOBAaHKE (peakuus Konn0e-1lImurra),
TUIPOKCUMETHIIMPOBaHUE (ToJydyeHue (peHonpopMaabAerHaAHbIX CMOJ), (OPMUIHPOBAHHE
(peakuus Paiimepa-Tumana).
Peakuuu okuciaeHus-BOCCTaHOBIIEHUS (PEHOJIOB.

IIpakTnyeckoe 3ansitue 19
Tema 17. IIpoctbie 3pupsbl
Bomnpocsr:

O6mrast xapakrtepuctuka npocThix 3¢upoB. Krnaccubpukamms. Homenkmnartypa. H3omepus.
®u3nYECKUEe CBOKCTBA.
CriocoObI MoTydeHusI.
XWMHUYECKHE CBONCTBA: OCHOBHBIE CBOMCTBA (B3aMMOICHCTBHE C MUHEPATLHBIMHU KUCIOTAMHU ).
Pacmienyienue rajgoreHoBOJOPOIHBIMU KHCIOTAMHU, METAIUTMUECKUM HATPUEM TP HarpeBaHUU.
o-I"amorernpoBanne. XUMHUYECKHE CBOMCTBA O-TAIOT€H3aMEIICHHBIX d(UPOB: B3aUMOICHCTBHE
C HYKJICO(QHMIIbHBIMH peareHTaMu, IeHCTBHUE CIIUPTOBOTO pacTBOpA IIEIOUH.
Oxkucrnenue.
OnexTpoduapbHOE 3aMElIeHHEe B apoMaTU4YecKuX 3(dupax: TrajloreHHpOBaHHE, HUTPOBAHMUE,
anunupoBanue. [leperpynnuposka Kisiizena.

IIpakTuyeckoe 3ansTue 20
Tema 15. KapOoHn/JIbHbIE COeTUHEHUS ATU(PATHIECKOTO PsiAa
Bompocsi:
OOmass xapakTepucThka KapOOHUIBHBIX coeauHenuil. Kraccuduxanus. Homenknatypa.
N3omepus. dusnueckue CBOMCTBA.
CriocoOsl MmosTyyeHusl.
DNEeKTPOHHOE CTpPOEHHE KapOOHWIIBHBIX COeIWHEHHWI. PeakIMoHHBIE LIEHTPHl U BO3MOXKHbBIC
peakiuu. CxeMbl HYKJI€O(QHUILHOTO MPUCOEINHEHUS.
XUMUYECKHE CBOMCTBA: peaklMu NPHUCOSAUHEHUs (TUIpaTalus, MPUCOEIUHEHUE CIHPTOB)
MexaHu3M peakiuu.
[Ipucoeannenue TMOI0B. MeXaHU3M peakluH.
[IpucoenuHenre UAHOBOAOPOIHOM KUCIOTHI, TUAPOCYAb(UTA HATPHUS, MATHUHOPraHUYECKIX
COEMHEHU.
Peakuuu 3amerneHuss KapOOHWIBHOTO KucCiopoda. IlpucoeanHeHne aMMuaka W €ro
npousBoaHbIX. OcHoBanust [ludda, okcUMBI, THUAPA3OHBL, a3uHBL, (DEHUITHUIPA3OHBI,
ceMuKapOa3oHbI. 3aMelleHue KUCIOPoa Ha TalloTeH.
Peaknuu konneHcanuu. MexaHnu3M aabJ0JIbHOM KOHJIEHCAIUU.
Peaknun oxucnenus. OkucieHue anbAETUIOB KUCIOPOJOM BO3/lyXa, aMMHUAYHBIM PacTBOPOM
okcuma cepeOpa, peaktuBoM @Denunra. OKUCIEHHE KETOHOB KHUCIOPOJOM  BO3/yXa,
MIEePOKCHIHBIMH cOeIMHEeHUsMU (peakuus baiiepa-Bumnnurepa).
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9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

Peaknuu BoccraHOBiIeHHUSA. BoccTaHOBIEHME BOIOPOJAOM, THIAPUAAMHM METaUIOB. Peakuus
Kannunuapo. Peaknus Tumenko.

I'amoreHupoBaHue O.-yIIIEPOJHBIX ATOMOB.

Peaknuun nonumepusanuu.

IIpakTuyeckoe 3ansitue 21
Tema 19. HenpenenbHble ajibaeruabl 1 KeTOHbI.
ApoMaTnueckue ajJbAeruJbl 1 KeTOHbI.
Bomnpocsr:
OO11ast XapakTepUCTUKA HEMPEIENbHBIX aJIbJETUIOB U KETOHOB. XMMHUYECKHE CBOMCTBA.
OO0mrasi xapakTepucTHKa apOMAaTHUYECKHX aibJACTUIOB U KeToHOB. Kiaccudukarus.
Homenknarypa. ®@usndeckue CBONCTBA.
Crnioco6s! ostyuenus (6).
Xumuyeckue cBoicTBa. OKHCIEHHE KHCIOPOJAOM BO3yXa, aMMHMAYHBIM pAacTBOPOM OKCHAA
cepebpa. BoccraHoBieHHE KOMIUIEKCHBIMU TuapuaaMu MetauioB. Peakuus Kanaumapo
(mucnponopuronupoBanue). Boccranosienne mno Knemmenceny. BoccranoBnenue 1o
Kuwxuepy-Bonbdy.
Peakunu HykI€0(QUIBHOTO MPUCOEIMHEHUS U KOHACHCAIMU: B3aUMOJICHCTBUE C aMMHAaKOM,
albJI0JIbHAs KOHJEHCAILMsI, KOHJCHCALUS C aHTHIpUIaMu KapOOHOBBIX KHUCIIOT. beH3zonHoBas
KOHJICHCAIIHSL.
Peakuuu snekTpouiabHOro 3aMenieHus: HUTPOBaHKE, TaJIOTeHUPOBAaHUE.

IIpakTHyeckoe 3ansaTHE 22
Tema 20. IlpenesibHbIE OJHOOCHOBHbIE KAPOOHOBbIE KUCJIOTHI M UX IIPOU3BO/IHbIE
Bomnpocsr:

OO6mras xapakTepucTuka kKapOoHOBBIX KuCIOT Kitaccuduxarusi.

[IpenenbHbIe OJHOOCHOBHBIE KapOOHOBBIE KHCI0TH. HoMmenknaTypa. Mzomepus. duznueckue
CBOMCTBA.

CrocoObI MoTy4eHusI.

DIEKTPOHHOE CTPOCHUE KapOOKCUIILHOU IPyNIIbl. PeakiinoHHbIE IIEHTPHI M BO3MOYKHBIC
peaKIuu.

Xumuaeckue cBoiicTBa. KuciioTHEIE CBOMCTBA.

Peakuu HykineogribHOTO 3aMenieHrs. MexaHu3M peakiny dTeprudUKaIiy.

OO6pa3oBaHue aHTUPUJIOB, TAIOT€HAHTUAPUIOB, aMUI0B. Peakiiuu o o-yriepoaHoMy aTomy.
Peakiun nexapOOKCHIIMPOBAHMUS.

OyHKIMOHATBHBIE TPOU3BOAHBIE KAPOOHOBBIX KHCIOT: CIOKHBIE d(UPBI, TAIOT€HAHTHAPUIbI,
aHruApUIbI, aMubl. OOIIas XapaKTepPUCTHKA.

lanorenanruapuapl. XuMmudyeckue cBoiictBa. CriocoObl monyueHusi. XMMHUECKUE CBOMCTBA.
Anrunpunsl. Tunsl anruapuaoB. CriocoObl moyyeHuss. XMMHUYeCKUe CBOMCTBA.

Crnosxnbie 3¢upsl. CriocoObI MOTydeHUSI.

MexaHu3M  peakiuii  KHCIOTHOTO W IIEJIOYHOTO THAPOJU3a  CIOXKHBIX  3(UPOB.
[epesrepuduxanys.

CrnoxxHod(pupHas KOHACHCAIIUS.

B3aunMopelicTBre ¢ MarHMHOPraHUYECKUMH cOeqMHEHUsIMU. BoccTaHoBeHue.

Amugpl. O6mas xapaktepuctuka. CriocoObl MOTydeHus.

Crpoenue. Xumuyeckue cBorcTBa aMu10B. KHCIIOTHO-OCHOBHBIE CBOICTBA.

Peaknuu anunupoBanus. MexaHu3M peakuy KUCIOTHOTO U IIEIOYHOTO THAPOIN3a aMUJIOB.
Pacmiennenue azotucront kucnorou. deruaparanus. BoccranoBinenue.

Peaknuu ankunupoBanus. Peakuuu anunupoBanus. ['anorenupoBaHue.

Hutpunel. CiocoObl mosydeHus. X UMUYECKUE CBOKCTBA.
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IIpakTuyeckoe 3ansitue 23
Tema 21. /IByXocHOBHBbI¢ KAPOOHOBbIE KHCJIOTHI.
HenpeneabHble 1ByXOCHOBHbIE KAPOOHOBbIE KUCJIOTHI.
Bomnpocsr:
OO6mast xapakTepucTuka TukapOOHOBBIX KUCIOT. HomenknaTypa. duznueckue cBoicTBa.
CriocoOblI oITy4eHHst JBYXOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKHE  CBOMCTBA. Kucnorasie  cBoiicTBa. OTHOlIEHWE K  HAarpeBaHUIO.
BoccranoBuTenbHBIE CBOMCTBA IABEIIEBOUN KUCIOTHI.
OO0mrast xapakTepuUCTHKa HEMPEACIIbHBIX JBYXOCHOBHBIX KHUCIOT. DymapoBas U MajeMHOBAs
KUCJIOThl. XHUMHUYECKHE CBOMCTBa: B3anmmonaeicTBue cO cnuMpTaMH, BOJOPOJOM, TajlOT€HaMU,
rajioreHoBogopoaamMu. Oxucienne KmnOs4 B BogHOM pacTBope. OTiMuue MaJeUHOBOM H
(GbyMapoBoOil KHCIIOT.

IIpakTuyeckoe 3ansitue 24
Tema 22. ApomaTuyeckne KapOOHOBbIE KHCI0ThI

Bomnpocsr:
OO0mrast ~ XapakTepucTHKa  apoOMaTHYeCKMX  KapOOHOBBIX  kucioT.  Kmaccudukarms.
Howmenkinarypa.
OAHOOCHOBHBIE apoMaThyeckue KapOOHOBble KHUCIOThI. Pusznueckue cpoiictBa. CrocoObl
MOJTy4EHUSI.
XHWMHUYECKHE CBOMCTBA OJHOOCHOBHBIX apOMATHYECKUX KHCJIOT. Peakmuu mo xkapOOKCHIBbHOU
rpyIIe.
XUMUYECKHE CBOMCTBA M0 ApOMATUYECKOMY KOJIbIY KApOOHOBBIX KUCIIOT.
OO0mrast XxapaKTepuCTHKa apOMaTHYEeCKHUX KapOOHOBBIX KHCIOT. CnocoObl MOTydeHUs.
XHWMHUYECKUE CBOMCTBA.

IIpakTuyeckoe 3ansTue 25
Tema 23. HenpeaeibHble IBYXOCHOBHbIE KAPOOHOBbIE KHCJI0ThI
Bomnpocsi:
OO1as XxapakTepUCTUKa HeMpeIelbHbIX KapOOHOBBIX KucioT. Homenknarypa. M3zomepusi.
Xumuueckue cBoicTBa. KuCIOTHBIE cBOMCTBa. Peakuuu Mo yrieBoJAOpOJHOMY paguKaily:
MIPUCOEANHEHUE BOJIOPOJA, FAJIOT€HOB, TAJIOT€HOBOIOPOAOB, BOJIbI, aMMHAKA.
JIMEHOBBIN CHUHTE3.
Peaknun oxucneHusa: Msarkoe okxucieHue no Barnepy, jxectkoe okucienue. Peakuun
MOJIMMEPU3ALIUU.

IIpakTuyeckoe 3ansTue 26
Tema 24. 'MAPOKCUKHUCTOTHI
Bonpocsr:
OOmas xapakTepucTUKa ruipokcukucinoT. Homenknarypa. M3omepust.
dusnueckue cpoiictBa. CriocoObl MOTy4YEHUs.
XVMHYECKHE CBOMCTBA: KUCIOTHBIE cBOMCTBA, peakunuu o COOH— u OH-rpynnam.
Crnenuduueckre CBOHCTBA TUAPOKCUKHUCIOT (OTHOLIEHHWE PA3JIUYHBIX THIPOKCHKHCIOT K
HarpeBaHMIo, AETHIPATALHS).
MouJiouHast KHCIOTA.
S10no4Has KucoTa.
CanunuiioBast KUCIOTA.
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IpakTnyeckoe 3ausTue 27 (Dopma mpoBeACHUS — CEMHUHAPCKOE 3aHSATHUE)
Tema 25. OKCOKHCJIOTBI
Bomnpocsr:
O6mmas xapakrepuctuka okcokucinor. Homenknarypa. Mzomepusi.
®uznyeckue cpoiictBa. CriocoObl NOTyYEHHUS.
XUMHYECKHE CBOUCTBA: KUCIOTHBIE CBOMCTBA, peakiuu 1o COOH— u C=O-rpynmnam.
o—OxcokucnoTsl. Crienupuyeckrue CBOUCTBA OL—OKCOKHUCIIOT.
B—OxcokuciaoThl. ANIETOYKCYCHBIH 3¢up. Peakiiuu keToHHOU (OPMEI alleTOyKcycHOTro 3¢dupa.
Peakmuu enonbHON (POpPMBI alIETOYKCYCHOTO ddupa.
CHHTE3BI C alleTOYKCYCHBIM 3(PHPOM.
Y- 1 0-OKCOKHUCIIOTHI

NG~ WNE

IIpakTuyeckoe 3ansitue 28
Tema 26.Yro/ibHAs KHCJIOTA U ee POU3BO/HbIEC
Bomnpocsr:
1. XnopaHruapuiel yroabHON KUCIOThL. CriocoOBI MOTy4eHns. XUMUYECKUE CBOMCTBA.
2. AMuppl yrosbHo#M kKucinoTsl. KapbamunoBas kuciora. CriocoObl MOTyyYeHUs.
3. MoueBuHa. Crioco0bl osrydeHusi. XMMHUECKHE CBOICTBA.
4. bapOutypoBas kuciota. [lomyuenue. TayromepHble mpeBpaliieHus OapOUTYpOBOM KHUCIIOTHI.
Bapburyparsi.
. MoueBuHOGOpMabaAeruaHble CMOJIbl. AJKUIUPOBAHUE U ALIUIMPOBAHUE MOYECBUHBI.
. I'yanuaun.

AN D

IIpakTuyeckoe 3ansaTue 29
Tema 27. JIunuabl
Bomnpocsr:
1. Knaccudukamuss OMBUISIEMBIX JIUOUAOB. Bocka, XUpBL, Macia, LepaMUIbl — CTPYKTYypa,
OuosIorYecKas poJb.
CtpykTypa, KOHGUTYpalrs, HOMCHKIIATypa KUPHBIX KUCIOT, BXOAIINX B COCTAB JTUITUIOB.
CrnoxHbie TUIUIBL: POCHOTUTINIBI, CPUHTOTUIHIIB, TITUKOIUTIHIBI.
Kupbl. Guznyeckre CBOMCTBA. XUMUYECKUE CBOMCTBA: KUCIIBIM U IIEIIOYHON THAPOIIU3.
Peakiuu npucoeMHEHHS IO KPATHBIM CBS35IM.
Onpenenenye HOAHOTO YuCIa.
Peakiinu oxuciaeHus.

Nooohkown

IpakTuyeckoe 3ansTue 30
Tema 28. XuHOHBI.
Bomnpocstr:
1. [loryuenue o- u n-6eH30 U HAPTOXHUHOHOB.
. CBoiicTBa XMHOHOB: TMOJy4Y€HUE MOHO U JMOKCHMOB, IMPHUCOEAUHEHHE XJIOPUCTOTO BOJOPOJA,
aHWJIMHA, YKCYCHOTO aHTUIPHJIA, CIIUPTOB, PEAKIIUS C TUECHAMHU.

. ComocTaBIeHne CBOICTB XMHOHOB H (&, B-HenpenenbHbIX KeTOHOB.
. BoccraHoBNIEeHNE XHHOHOB.
. XJIOpaHuJI, ero UCHOJIb30BaHUE [T OKUCICHHS U TOJTyYeHHE.
. XunruapoH. Kommiekcs! ¢ nepeHocom 3apsiaa (KII3). Youxunonsl. CeMUXMHOHBI.
. Ilonatue 06 annoHpaaukanax. ' MAPOXMHOH KaK HHTUOUTOP CBOOOJHOPAJUKAIBHBIX PEAKIHM.
. AHTpaxXUHOH: TIOJy4€HHE, MPEJICTaBICHHE O CBOMCTBAX U MPUMEHEHUE. ATU3apUH.

[\

03O DN bW

IIpakTnuyeckoe 3ansiTue 31
Tema 29. Hurpocoenunenus
Bomnpocsr:
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1. Hurpoankansl. MeTOpl CUHTE3a U3 AJIKWITAIOT€HU0B, HUTPOBAaHUE aJIKaHOB 10 KoHOBalOBY.
CrpoeHne HUTPOrpyIIIbL.

2. CpoiicTBa HUTPOAIKAHOB: KUCIOTHOCTh U TAYTOMEPHS HUTPOAIKAHOB, PEAKLIUU HUTPOAIKAHOB C
a30THCTOW KHUCIIOTOM, TaJOreHaMu, KOHJACHCAlUs C KapOOHWIBHBIMH COCIMHEHUSIMU,
BOCCTaHOBJIEHUE B aMUHBI. TayToMepust HUTPOAJIKaHOB.

3. Apomaruueckue HUTPOCOEIMHEHUs. BoccTaHOBIIEHME HUTPOAPEHOB B KHUCIONW U IIEIOYHON
cpene. IlpomexyrouyHble NPOAYKTHI BOCCTAHOBJIEHHMSI HUTPOIPYIIbI (HUTPO30COEIUHEHMUS,
apUITHIPOKCUIIAMUHBIL, a30KCH, a30 U THIPa30COEANHEHNUS).

4. beH3uauHOBas MeperpynnupoBka. BoccTaHOBIeHHE OJHOW HUTPOTPYHIbI B MOJMHUTPOAPEHAX.
O06pazoBaHre KOMILIEKCOB C IIEPEHOCOM 3apsijia.

IIpakTHyeckoe 3ansitue 32
Tema 30. AMunbI aangaruyeckoro psiaa
Bomnpocsr:

O6mas xapakrtepucTuka aMuHOB. Kiaccudukariysi, HOMEHKIaTypa.
N3omepus, pusnueckue cBoiCTBa.
CriocoObl Mosy4eHust aMuHOB.
Xumuyeckue cBoicTBa. KMCI0THO-OCHOBHBIE CBOMCTBA aMHUHOB.
HyxneodunsHbie cBOMCTRA.
B3anmopeiicTBre aMHUHOB C @30TUCTOM KUCIOTOM.
Peakmun oxucneHuss aMuHOB.
OnexTpoduiapHOE 3aMelleHHe B apoOMaTUYeCKUX aMHMHax. [ ajoreHupoBaHUE, HHUTPOBAHHE,
cynb(upoBaHue.

NG~ wWNE

IIpakTuyeckoe 3ansTue 33
Tema 31. AMUHBI apOMATHYECKOT0 psAia
Bomnpocsr:
. Apomatuueckue amunbl. Ctpoenue. [lonydyenue.
XUMUYECKHEe CBOMCTBAa apoOMaTHMYECKUX aMHUHOB. ODIEKTpo(UiIbHOE 3aMelleHue B
apoMaTH4ecKnX aMuHax. MexaHu3M Ha IpUMepe peakiuu TajJoreHupOBaHUS.
. HutpoBanue c 3amuroii aMMHOTpYIIIBL, Cylb(upoBaHue
. AJIKUIMpOBaHKe, aMIMPOBAHKE C 3alIUTON aMUHOTPYIIIIHI.

N —

W

IIpakTuyeckoe 3ansTue 34
Tema 32. Jluazo- 1 a30coeJMHEHUS
Bomnpocsr:

O61ue npeacTaBieHus 06 anupaTHuecKuX TUa30COECTUHEHUSX.
JlnazomeraH, AMa30yKCYCHBIH 3up.
3. Apomaruueckue AMa30COCAMHEHUS. Peakiuu AMa30TUPOBAHUSA MEPBHUYHBIX apOMaTHUECKUX
aMUHOB. YCJIOBUS JUA30TUPOBAHUS B 3aBUCUMOCTU OT CTPOCHMS aMUHA. MexaHu3M, Mpupoa
HUTPO3UpYIOLIEro areHra. CTpoeHue U yCTOMYMBOCTh COJIEH JUa30HUS.
KucnotHo-ocHOBHbBIE paBHOBECHUS C yYaCTUEM KaTHOHA apEeHIMA30HHUSL.
Peaknun nmazocoeanHEHWII C BBIJEIEHHMEM a30Ta: 3aMeHa JAWa30rpyNIbl Ha THIPOKCHUI,
rajoreH, [{uaH, HUTPOTPYIIY U BOJOPOA.
6. Peakmum nmazocoeauHeHUll Oe€3 BBIJECNIECHUS Aa30Ta: BOCCTAHOBICHHUE 0 AapWITHAPA3HHOB,
a30COUYETaHHE.
A3ocodeTaHue Kak peakius MeKTPo(GUILHOTO 3aMeIeHUSI.
A30 ¥ 1Ma30COCTABIAIOIINE, YCIIOBUE COUCTAHUS C aMUHAMH U (PEHOTaMH.
9. A3soxkpacutenu.

.

ok
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IIpakTuyeckoe 3ansitue 35
Tema 33. I'eTeponukJInyecKue coeNHEHUS
Bomnpocsr:

Knaccugukanus reTepoukiIoB o pa3Mepy IUKIA, TPUPOAE TeTepoaToMa, HEHACBHIIIIEHHOCTH.
Homenknarypa rereponukios.
[IaTnuieHHbIE TETEPOLMKIBI C OJHUM TI€T€POATOMOM. OJEKTPOHHOE CTPOEHUE, KHCIOTHO-
OCHOBHBIE CBOMCTBA, apOMaTUYHOCTb.
[IaTnusieHHbIE TeTEPOLUKIIBI C ABYMSI F€TepOaTOMaMU. DJIEKTPOHHOE CTPOCHHE, KUCIIOTHOCTh U
OCHOBHOCTb, TAyTOMEPHUS.
HlecTruneHHble TETEPOLUKIIBl C OAHUM TIETEPOATOMOM. DJEKTPOHHOE CTPOEHHE, KHUCIOTHO-
OCHOBHbBIE CBOMCTBA, apOMaTHYHOCTb.
[lecTruneHHble TETEPOLUKIIBI C IBYMSI T€T€POATOMaMU. DJIEKTPOHHOE CTPOEHHUE, TayTOMEPUS.
[MupuMuAKH U ero Npou3BOAHbIE (ypalil, TAMUH, IUTO3UH). TuaMuH, THaMUHIUpOChaT.
bunuknnueckue rerepounkisl. Ilypun u ero nmpousBojaHble. [ MIOKCAHTHH, KCAHTUH, MOYeBas
KHUCII0TA. AJIGHUH, TyaHUH. TayroMepus, peakiuu 1e3aMUHUPOBAaHMSL.

IIpakTuyeckoe 3ansitue 36
Tema 34. AMUHOKHUCI0THI. besiku
Bomnpocsr:

OO6mras xapakTepucTuka aMiuHOKUCI0T. HoMeHkmarypa, knaccudukanus.
N3omepust aMMHOKUCIOT. XUPAIbHOCTh aMHUHOKHUCIIOT. DU3HUECKHre CBOWCTBA.
[Ipupoausie amuHokucIOTH. Kitaccudukanus o—aMUHOKUCIIOT.
[Tonyyenne aMMHOKHUCIIOT.
XHWMHYECKHE CBOMCTBA OL—aMHUHOKHCIIOT. KHCIOTHO-OCHOBHBIE CBOMCTBA OL—aMHHOKHCIIOT.
N3osnexkTpruueckas Touka.
CBoiicTBa aMUHOKHUCIIOT: TI0 KapOOKCUITLHOM TpyIITIE.
CBolicTBa aMUHOKHUCIIOT IO AMUHOTPYIIIIE.
OxkuciieHne aMUHOKHUCIIOT.
KauecTBeHHbIe peakii 0.—aMHUHOKHCIIOT.

. HOMGHKJIaTypa INCITUI0B. OCHOBHEBIE IIPUHIOUIIBI CMHTE3a  IOJIMIICIITUAOB, 3aluTa

AMUHOTPYIIIIBI U AKTUBALMS KapOOKCUIBLHOM T'PYIIIIHIL.

Teepnodasueiii cuHTe3 mentuaoB. OOIIME NMPHHIMIIBI ONPEACICHHUS CTPOCHHS IENTHIAOB U
OeIKOB.

[lepBuuHasi, BTOpUYHAs U TPETHYHAS CTPYKTYpa OCIIKOB.

IIpakTuyeckoe 3ansaTue 37
Tema 35. Monocaxapuabl
Bomnpocstr:

Mownocaxapunsl. Knaccupukarnus. CTpykTypa HEHTO3 U IeKC03, BXO/SIUX B COCTaB
YTJIEBOJIOB.
Kondurypauus, D, L-crepeonzomepusi OTKpBITHIX (OpM MOHOCaxXapuaoB. DHAHTHOMEPHI U
SMHUMEPBHI.
Peakiuy 1UKIN3alul MOHOCAXapHI0B ¢ 00pa30BaHUEM NMUPAHO3HBIX U (PYpaHO3HBIX LMKIIOB,
o— u B—aHomepHsle popmel. IIpeoOpazoBanue Gopmyn dumiepa B popmyssl Xeyopca.
[{ukno-okco-tayromepus. Peakiiuu anomepu3zamnuu.
XuMmuueckue cBoMCTBa MOHOcaxapua0oB. OOpa3oBaHue IMUKO3UA0B U uxX ruaponus. O, N u S-
rMKo3uAbl. Peakumum stepudukanuu, Ouosornueckas poib (pocdaroB MOHOCAXapHIIOB.
Peakiiuy BOCCTaHOBIJIEHUS U OKUCIICHHSI MOHOCAXapUA0B MATKUMU M dKECTKMMHU OKHCITUTEISIMH.
[IpousBoaHBIE MOHOCAaXapuIOB (J€30KcHcaxapa, aMUHOCaxXapa, CHAJOBblEe  KHCIOTHI,
aCKOpOMHOBAsI KMCIIOTA).
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IIpakTuyeckoe 3ansitue 38
Tema 35. Iucaxapuasbl

Bomnpocsr:
1. JIucaxapuasl (6MO3BI): MAIbTO3a, IIENIOONO03a, JTAKTO3a, caxapo3a.
2. CrpoeHue mucaxapuios.

3. OOmme mpeacTaBieHUs O MOJIMCaXapuaax: MeJuTono3a u kpaxmain. CTpoeHue.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBII TIPAKTUKYM)

JlabopaTtopnas padora Nel
METO/Ibl OUMCTKH U BBIJIEJIEHUS OPT AHUYECKUX COEJIMHEHUI

Hean: 3akpenuTh MpeaCcTaBICHUS 00 OCHOBHBIX CIIOCO0aX OYMCTKUA OPraHUYECKUX BEIIECTB.
Pe3yabTaThl: 3aKpenuii NpecTaBIeHNs 00 OCHOBHBIX CITIOCO0AaX OUYUCTKU OPraHUYECKUX
BEIIECTB

JlaGopaTtopnas padora Ne2

KMCJIOTHBIE 1 OCHOBHBIE CBOﬁ(STBA
OPTTAHUYECKUX COEAMHEHNN

He.ﬂb: 3aerHI/ITI) NpEACTaBJICHUA O KHCIOTHBIX W OCHOBHBIX CBOMCTBaxX OpraHn4eCKux
BCIICCTB.

Pe3yJ1bTaTbI: 3aKpCHIIN NPEACTABIICHUA O KHCJIOTHBIX U OCHOBHBIX CBOMCTBaxX OpPraHUYCCKUX
BCIICCTB.

JlaGopaTtopnas padora Ne3
KAYECTBEHHKIM 3JIEMEHTHBIN AHAJIU3 OPTAHUYECKKUX COEJIMHEHUI

Heﬂb: 3aerHI/ITB IpeaACTaBJICHHUA 00 OCHOBHBIX CHOCO00AX Ka4eCTBEHHOI'O JJIEMEHTHOIO
aHalIn3a OpraHn4YCCKHX BCIICCTB.
Pe3y.m>TaT1>1: 3aKpCIHIIN IPCACTAaBICHUA 00 OCHOBHBIX CIT0CO0aX KaUeCTBEHHOI'O DJIEMEHTHOIO
AaHaJIM3a OPraHuYCCKUX BCIICCTB.

JlaGopaTtopnas padora Ne4
AJIKAHBI

Heﬂb: 3aerl'II/ITI> IpeaACTaBJICHHUEC O XUMHUUYCCKUX CBOMCTBaXx aJIKaHOB.
Pe3y.m>TaT1>1: 3aKpCIUIIN IPCACTABICHUA O XUMHYCCKUX CBOMCTBaX aJIkaHOB.

JlaGopaTopnasi paGora NeS
AJIKEHBI

IIe.m;: 3aerHI/ITL MMpEACTAaBJICHUEC O XUMHWYCCKUX CBOMCTBaX ajJIKEHOB.
Pe3yJII>TaTLI: 3aKpEeNUIIN NPEACTABICHUA O XUMHUYCCKUX CBOMCTBaX ajJKEHOB.

JlaGopaTopnasi paGora Ne6
AJIKMHBI

He.]'IbZ 3aerHI/ITL MMpEACTaBJICHUEC O XUMHUYCCKUX CBOMCTBaX aJIKMHOB.
Pe3y.]'II>TaTLI: 3aKpENUIIN NPEACTABJICHUA O XUMHUYCCKUX CBOMCTBaX aJIKUHOB.
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JlaGopaTopnasi paGora Ne7
APOMATUYECKUE YI'JIEBOJAOPO/bI

Henab: 3akpenuTs npeAcTaBIeHUE O XUMUYECKUX CBOMCTBAX apOMaTUYECKUX COEIMHEHU.
PesyabTaThl: 3aKpenuiy MNpeacTaBICHUs O XUMUYECKUX CBOWCTBAX apeHOB.

Jlaboparopnasi padora Ne8
MHOTI'OAJEPHBIE APOMATHUYECKUE YI'JIEBOJAOPO/IbI

He.l'lb: 3aerHI/ITB HpG}ICTaBJ'ICHI/IC 0O XUMHNYCCKUX CBOﬁCTBaX MHOFO?I)ICpHBIX apOMaTI/I‘ICCKI/IX
COEIUHEHUI.
Pe3yJ’leaTbI: 3a1<pen1/1np1 HpeI[CTaBJ'IeHI/Iﬂ O XUMHNYCCKUX CBOfICTBaX MHOFO?[}ICpHBIX apeHOB.

JlabopaTropnasi padora Ne9
I'AJIOTEHITPOM3BO/HBIE AJIM®ATUYECKOI'O PAA

Heab: 3akpenutsb NpeACTaBICHUE O XUMUUYECKUX CBOMCTBAX raJION€HYTJIEBOJOPOIOB.
Pe3yabTaThl: 3aKpenuin NpeACTaBICHHE O XUMUYECKUX CBOMCTBAX TaJOT€HYTJIEBOJOPOIOB.

JlaGopaTtopnas padora Nel(
OJHOATOMHBIE CITUPThBI

eab: 3akpenutsh NpeACTaBICHUE O XUMHUYECKUX CBOMCTBAX CIIUPTOB.
Pe3yabTaThl: 3aKpeniid MPeICTaBICHUE O XUMUYECKHUX CBOMCTBAX OJTHOATOMHBIX CIIMPTOB.

JlaGopaTtopnas padora Nell
MHOI'OATOMHBIE CITUPTBI

Heﬂb: 3aerHI/ITB IMPpEACTABICHUE O XUMHUYCCKUX CBOMCTBaX MHOI'OATOMHBIX CIIMPTOB.
Pe3yJII>TaTbI: 3aKpCIUIIN IMIPCACTABICHUEC O XUMHUYCCKUX CBOMCTBaX MHOTOAQTOMHBIX CIIUPTOB.

JlaGopaTropnasi padora Nel2
OEHOJIbI

Heﬂb: 3aerl'II/ITI> npeaACTaBJICHHUC O XUMHUUYCCKUX CBOMCTBax (1)CHOJ'IOB.
Pe3y.m>TaT1>1: 3aKpCIUIIN IIPCACTABICHUEC O XUMHUYCCKUX CBOMCTBax (1)CHOJ'IOB.

JlaGopaTropHnasi padora Nel3
[TPOCTBIE DPUPHI

IIe.m;: 3aerHI/ITL MMpEACTAaBJICHUEC O XUMHWYCCKUX CBOMCTBaAx IMPOCTBIX S(I)I/IpOB.
Pe3yJII>TaTLI: 3aKpENUIIN NPEACTABJICHUE O XUMHUUYCCKUX CBOMCTBax MMPOCTBIX 3(1)I/Ip0B.

JlaGopaTopnasi paGora Nel4
KAPBOHMJIBHBIE COEJJUHEHW A

Hean: 3akpenuThb NpeACTABICHUE O XUMUYECKUX CBOMCTBAX ajbJETrHI0B U KETOHOB
PesyabTaThl: 3akpenwid TPEACTaBICHHE O XUMHYECKHX CBOMCTBaX KapOOHUIBHBIX
COEIMHEHUI.

®opma A Crpannna 28 u3 45




MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PaGovast mporpamMma o JUCIHUILIHHE

Jlaboparopnasi padora NelS
KAPBEOHUJIbHBIE COEMHEHUA APOMATHUYECKOI'O PAIA

Hean: 3akpenuTh MpeACTaBICHUE 0 XUMUYECKUX CBOMCTBAX apOMATHUYECKUX albJCTHIOB U
KETOHOB.

PesyabTarhl: 3aKkpenmwid MOPEACTAaBICHHE O XHUMHUYECKHMX CBOMCTBaX AapOMAaTHYECKHUX
KapOOHUJIbHBIX COCIMHCHUN.

Jlaboparopnas padora Nel6
MMPEAEJIbHBIE OJJTHOOCHOBHBIE KAPEOHOBBIE KUCJIOThI

Hean: 3akpenuTh MPEeACTABICHUE O XUMHUYECKUX CBOMCTBAX MPECIIbHBIX 0THOOCHOBHBIX
KapOOHOBBIX KHCIIOT.

Pe3yabTaThl: 3aKkpenuiau  TPEACTABICHHE O XUMHUYECKUX CBOWCTBAX  MPEICIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

JlaGopaTtopnas padora Nel7
JABYXOCHOBHBIE KAPEOHOBBIE KHUCJIOTHI

Heab: 3akpenuTh NpeAcTaBIeHHE O XUMHUYECKUX CBOWCTBAX JIBYXOCHOBHBIX KapOOHOBBIX
KHCJIOT.

PesyabTaThl: 3aKkpenwiM  MpeACTaBICHHE O XUMHUYECKHX CBOICTBaX  MpelelbHBIX
JIByXOCHOBHBIX KapOOHOBBIX KHCIIOT.

JlaGopaTropnas pabdora Nel8
APOMATUYECKUE KAPEOHOBBIE KUCJIOTBI
Heab: 3akpenuTh NpeACTaBICHHE O XUMHUYECKHX CBOWCTBAX apOMAaTHYECKUX KapOOHOBBIX
KHCIIOT.

Pe3yJII>TaTbI: 3aKpCHIIn MPCACTABJICHUEC O XHUMHUYCCKUX CBOMCTBax ApoMaTH4YCCKUX
Kap6OHOBI>IX KHCJIOT.

JlaGopaTtopnasi padora Nel9
AMUHBI AJINMOATHUYECKOI'O PAJA

He.]]b: 3aerHI/ITI> MMpCACTABJICHUC O XUMHYCCKUX CBOIiCTBaAx aJ'II/I(l)aTI/I‘leCKI/IX aAMHHOB.
Pe3y.m>TaT1>1: 3aKpCHnIIN MPEACTABIICHHUE O XUMHUYCCKUX CBOMCTBaxX aMHHOB aHHQ)aTH‘leCKOFO

psna.

JlaGopaTtopnas padora Ne2(
APOMATUYECKHUE AMIMHbBI

He.m;: 3aerHI/ITL MMpEACTAaBJICHUEC O XUMHWYCCKUX CBOMCTBaAx ApOMATHYCCKUX aMUHOB
Pe3yJII>TaTLI: 3aKpEeNUIIU NPEACTABJICHUE O XUMUUYCCKUX CBOMCTBax ApOMaTNUYCCKUX aMHUHOB.

JlaGopaTopHas padora Ne21
OYHKIMOHAJIBHBIE TTPOU3BO/IHBIE KAPEOHOBbBIX KUCJIOT
Heab: 3akpenuTh MpeicTaBIeHHEe 0 XUMUYECKUX CBOMCTBAX (hYHKIIMOHAIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT.

Pe3y.]'ll>TaTbI: 3aKpenniii MPEACTABJICHUE O XUMHYECCKUX CBOMCTBax (I)YHKLII/IOHaHBHBIX
MMPOU3BOJHBIX Kap60HOBBIX KHUCJIOT.
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JlaGopaTopHasi paGora Ne22
MOYEBUHA

Hean: 3akpenuTh MPeACTaBICHUE 0 XUMHUYECKUX CBOMCTBAX MOYEBHUHBI
Pe3yabTaThl: 3aKpenuiv IPEACTAaBICHUE O XUMHUYECKUX CBOMCTBAX MOYEBHUHBI.

JlabopaTopnas padora Ne23
JIMTINIbI

Hean: 3akpenuTh MPEeACTaBICHUE O XUMHUYECKUX CBOMCTBAX TPUAIIAITIIMIIEPUIOB.
Pe3yabTaThl: 3aKpenuin NPeACTaBICHUE O XUMHYECKUX CBOMCTBAX JIUIHJIOB.

JlabopaTropnas padora Ne24
T'MJIPOKCUKUCIIOTHBI

He.]'lb: 3aerHI/ITB MPpEACTAaBJICHUEC O XUMHUYCCKUX CBOMCTBaX TUAPOKCUKHUCIIOT.
Pe3y.]1bTaTbl: 3aKpCIHIIN MMPCACTABICHUEC O XUMHUYCCKUX CBOMCTBAX TUAPOKCUKHCIIOT.

JlaGopaTropnas padora Ne25
KETOKUCJIOThBI. ALIETOYKCYCHBIN DDUP
Hean: 3akpenuTh MpeACTaBICHHE O XUMHUUYECKHX CBOMCTBaX OKCOKHCIIOT M alleTOYKCYCHOTO

adwupa.
Pe3yJabTaThl: 3aKpenisid TPEJICTABICHHE O XHUMHYECKHX CBOWCTBAaX KETOHOKHUCIOT U
areToyKCcycHoro adupa.

JlaGopaTtopHasi padora Ne 26
AMMHOKUCJIOTHI
Henab: 3akpenuTs npeAcTaBIeHUE O XUMUYECKUX CBOMCTBAX aMUHOKHUCIIOT.
Pe3yabTaThl: 3aKpeniid MPEICTABICHUE O XUMHUYECKUX CBOMCTBAX aMUHOKHCIIOT.

JlaGopaTtopHasi padora Ne 27
I'ETEPOHUKIIMYECKWE COEAMHEHUA

Heab: 3akpenuth NpeACTaBICHUE O XUMUUYECKHUX CBOMCTBAX T€TEPOLMKINYECKUX COCTMHEHUM.
Pe3yabTaThl: 3aKpenuiyn NpeCTaBICHUE O XUMUYECKUX CBOMCTBAX IE€TEPOLUKINYECKUX
COEIMHEHUI.

JlaGopaTtopHasi padora Ne 28
MOHOCAXAPHU/IbI

IIe.m;: 3aerHI/ITL MMpEACTAaBJICHUEC O XUMHWYCCKUX CBOMCTBaAx MOHOCAaxapuaos.
Pe3yJII>TaTLI: 3aKpEeNUIIU NPEACTABJICHUE O XUMHUYCCKUX CBOMCTBax MOHOCaxapuaoB.

JlaGopaTopnasi paGora Ne 29
JMCAXAPU/IbI

He.]'IbZ 3aKpCHI/ITL MpEACTaBJICHUEC O XUMHWYCCKUX CBOMCTBaAxX AucCaxapuaoB
Pe3y.]'II>TaTI>I: 3aKpENUIIU NPEACTABICHUE O XUMHUYCCKUX CBOMCTBAx AucaxapuaoB.
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JlaGopaTopnasi paGora Ne 30
AUA30- u ASOCOEJMHEHMUSA

Hean: 3akpenuTh MPEeACTABICHUE O XUMHUYECKUX CBOMCTBAX JIMa30- U a30COCTUHEHUN
Pe3yabTaThl: 3aKpenuiv NpeACTaBICHUE O XUMHUYECKMX CBOMCTBAX JUA30- U A30COEAMHEHUM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®OEPATOB

1.  Cunre3 u CBOMCTBA MEHOMOIUCTHPOIA

2.  CuHTe3 M CBOWCTBA MHJIOJIA U €TO MPOU3BOTHBIX

3. CuHre3s xoJjecrepruHa

4.  CuHre3 agpeHaInHa

5. CuHTe3 XMHUHA U €T0 TPOU3BOIHBIX

6. CuHTe3 aCKOPOMHOBOM KHUCIIOTHI

7. CuHTE3bl Ha OCHOBE rajlaKTYpPOHOBOM KHCIIOTHI

8.  Moaudukamnus MeKTHHOBBIX BEIICCTB

9.  TlomyueHwue u CBOWCTBA Tepe(TaICBON KHUCIOTHI

10. [Tony4yeHne MOMMBUHUIXIIOPHIA

11. CuHTE3 CIOXKHBIX 3(UPOB

12. Ananwm3 xadecTBa OCH3MHOB

13.  CuHTe3 a30KpacuTene

14. CunTe3 nMuIa3oia

15. CuHTe3 nmapareramolia

16.  IlpuponHbie KpacUTeIn

17.  IIpombllJIeHHBIE CHHTE3bI HA OCHOBE YIJIEBOJIOPOIOB
18.  Peakiuu »5eKTpoPHIIBHOTO 3aMEIICHUS B apOMAaTUYECKOM PSITY
19.  CuHTe3bl Ha OCHOBE XUTHHA

20. C-,N-, O-armunupoBaHue B OPraHUUECKON XUMUHU

21.  TlonmydeHue JeKapCTBEHHBIX MIpenapaToB

22.  TlomyyeHue OMOJIOTMYECKH aKTUBHBIX BEIIECTB

23.  Ilumesbie XKupbl

24.  VIckycCTBEHHBIE U CUHTETHYECKHUE BOJIOKHA

25.  VIMmeHHbIE peaKIMH B OPraHUYECKONH XUMUHU

26.  AHTpaxWHOBBIC KPACHTEIHN

27.  CuHTe3bl Ha OCHOBE MPECIbHBIX OJHOATOMHBIX CITUPTOB
28. CuHTE3bI HA OCHOBE KapOOHWIBHBIX COCTMHECHUM

29. CuHTe3bI Ha OCHOBE YIJIEBOJIOB

30.  CuHTe3bl Ha OCHOBE a30TCOJACPKAIINX COSTUHEHUN

9. IlepevyeHb BONPOCOB K 324€Ty
Jlannblit BUJ paboThl He ipexycMoTper Y11

10. CAMOCTOSATEJIbHASA PABOTA CTYJAEHTOB
Copepxanue, TpeOOBaHUS, YCIOBHS U MOPSAOK OPTaHU3AIMN CAMOCTOSTEIbHOU PabOThI
oOydJaromuxcs ¢ yaeToMm GopMbl 00yUEHHUSI OTIPEIETAECTCS B COOTBETCTBUH C
«ITonoxeHnneM 00 OpraHu3alMKi CaMOCTOSITEIbHON PabOThl 00yJarOITUXCS,
YTBEPKJIEHHBIM Y ueHbIM coBeToM Yl (mpoTtokon Ne 8/268 ot 26.03.19 r.).
dopma 00ydeHHs: OUHAs.
| Ne | Pasnen, rema ‘ Kpatkoe conepxanue | K-Bo | ®opma konTpons |
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Jac.

1. | OcHoBuble noHsTHs B | Paznenenne W OYMCTKAa BEIECTB: 2 | Beibopounas

OPraHWYECKON XUMHUH | KPUCTAILTU3AIIMS, BO3IOHKA, IIpOBEpKa BO
SKCTPAKIIMS, neperoHka. BpeMs
Xpomatorpadus, CIIEKTpaJIbHbIE ayIUTOPHBIX
METOJIbI, TU(PAKIIUOHHBIE METO/IBI. 3aHATHUH,
OcHoOBHbIE TIPUHITUTIBI BKJIFOYCHHUE
KOJIMYECTBEHHOTO 3JIEMEHTHOTO BOIIPOCOB
ananu3a. MK cekrpsl. JK3aMECHE.

2. | KucrnotHo-ocHOBHBIE | KucCIOTHI u ocHoBaHusi | 4 | Beibopounas
CBOICTBa (AU.bpencren, I".JIsrouc). IIpoOBEpKa BO
OpraHUYECKUX CornpsiKkeHHbIE KHCJIOTBI u BpeMs
COEIMHEHUI COTIPSDKCHHBIE OCHOBAHUSL. ayIUTOPHBIX

KucnotHo-ocHOBHBIE paBHOBECHS Ha 3aHATUH,
puUMepe CIUPTOB, MPOCTHIX IPUPOB, BKJTFOUCHHUE
KapOOHOBBIX KHCIJIOT, KETOHOB | BOIIPOCOB Ha
amMuHOB. KoOHCTaHTa KHCIOTHOCTH KOHTPOJIBHBIX
pKa, koHcTtanta ocHOBHOCTH pKb. paborax,
Bnusinue 3amectuteneit B MoJyieKyie AK3aMEHe
Ha KHUCJIOTHOCTh W OCHOBHOCTH
OpraHn4yecKux coeauHeHui. Teopus
JKECTKMX M MATKMX KHCIOT H
ocHoBanuit (CKMKO).
3. | OCHOBBI CTEPEOXUMHUH 4 | BeibopouHas
Z, E - wHomenknatypa. o©-
IIPOBEpPKa BO
Junacrepeomepsl, T-IUACTEPEO- BpEMs
Mepel. Tormm3m. XupanbHOCTh 0€3
ayIUTOPHBIX
IPUCYTCTBHS ACUMMETPUYECKUX ST
neHTpoB. [lucmepcusi onTuyeckoro ’
BKJIFOUEHHUE
BpalICHUSI. Paznenenue
9 BOITPOCOB Ha
paleMHYECcKuX cMmecei Ha
KOHTPOJIBbHBIX
ONTHYECKHE AHTUIIOIBI.
paborax,
JlunamMuueckasi CTepeoXumusi.
HK3aMEeHe

4. | Ankanbl, Pacnpoctpanenue AIIKaHOB B| 4 | Beibopounas
LUKJINYECKUE npupoje.CriekTpanbHas MIpOBEpPKa BO
npeaeibHbIe uaeHTUPUKAIISL AJIKaHOB. BpeMs
COCIMHEHUS Mexanuszm paauKaIbHOTO ayIUTOPHBIX

Cynb(hOXIOPUPOBAHUS u 3aHATUH,
CyIb(GOOKUCIICHUS. BKJIFOYEHHUE
DOnekTpoPUiIbHbIe PeaKIy aTKaHOB — BOITPOCOB Ha
neiitepooomen.  Hedbts u  ee KOHTPOJIBHBIX
nepepabotka. MOTOpHOE TOIUIUBO. paboTtax,
OxkranoBoe uucio. [lonmsapuyeckue DK3aMEHE
IIUKJIOAJIKAHBI.

5. | AnmunuKiIu4eckue [uknoankanel U WX TPOU3BOAHBIE. | 2 | Beibopounas

COCIMHEHUS Knaccudukanus AIUIUKIIOB. MpOBEpKa BO
DHeprus HaIpsHKeHUs BpeMs
LUKIOAJKAaHOB.  AKCUalbHblE U ayIUTOPHBIX
SKBaTOPUAIIbHBIE CBSI3U B 3aHATUH,
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KOH(pOpMaLuu "kpecio" BKJIFOYECHHUE
nukJorekcana. Kongopmaruum MoHo- BOIIPOCOB Ha
U JU3aMEIIECHHBIX  IMPOU3BOIHBIX KOHTPOJIbHBIX
IHMKIOreKcaHa. MeToapl  CHHTE3a paborax,
[IUKJIONPOIIaHa, MHUKJIOOyTaHa W HX JK3aMECHE
npou3BOAHBIX. CHHTE3 COETUHEHUU
pana IMKJIOIICHTAaHA i
UKJIOTEKCaHa. XUMHYECKUE
CBOICTBA CpeIHUX LIMKJIOB:
rajoreHupoBaHue, JACTUIPUPOBAHHE,
OKHCJICHHE

6. | AmkeHsl PacnpocTpanenne AJKEHOB B| 4 | Beibopounas

pUPO/IE. CrnexrpasibHast MpOBEpPKa BO
UIeHTU(UKAITUS aJIKCHOB. BpeMs
Crepeoxumusi peakuun Jluibca- ayIUTOPHBIX
Anbepa. AmmunnHoe 3aHATHH,
rajorenupoBanue 1o  llurmepy. BKJIFOUCHHE
[IpucoenuHeHne  CUHTJIETHBIX | BOITPOCOB Ha
TPUIUJICTHBIX KapOCHOB K alIKCHaM. KOHTPOJIBHBIX
[Tonsitne o kapoenounnax. [lo6ounsie paboTax,
peakuuu  mpu  IIAEKTPOPUIHLHOM JK3aMeHEe
MPUCOEIMHEHUN K ajkeHam. Peruo-
u CTEpPEOCEIEKTUBHOE
MPUCOCIMHEHUE THAPUIOB  Oopa.
[Ipumenenue HEHACBIIIEHHBIX
YTJIEBOJOPOJIOB.

7. | ATKUHBI, TUCHBI Pacnipoctpanenue AIKUHOB u| 2 | Betbopounas
nueHoB B mpupojne. CrexkrpaibHas MpoBepKa BO
UICHTU(UKAIUS aJIKMHOB, JIMCHOB. BpeMmsi
AnerniieH-aaaeHoBas ayJUTOPHBIX
n3omepuzanua. CMeleHe TpoOMHOM 3aHSATUH,

CBSI3M B TEPMHUHAJIBHOE MOJIOKECHHUE. BKJIFOUCHHE
[Ipumenenue  peakuuu  Jlunbca- BOIIPOCOB Ha
Anpliepa B OPraHMYECKOM CHHTE3E. KOHTPOJIBHBIX
IlonsTue 0 COTJIaCOBaHHBIX paborax,
MEePULIMKITNYECKUX peaKkusx. JK3aMEHE
PazpelienHbie U 3alpenieHHbIE 110

CUMMETpUU OpOMTaNIell IMPOIECCHI.

Peakuyy ¢ UMKINYECKUMH JUCHAMH.

DK30- ¥ 3H/I0-aJTYKTHI.

8 | AnkagueHsl Tuner auenoB. M3onupoBaHHEIE, 2 Bri6opounas
KYMYJIMPOBAHHBIE M CONPSHKEHHbIE MpOBEpPKa BO
nueHsbl. M3omepus 1 HOMeHKIaTypa. BpeMs
Xumuyeckue cBoMcTBa 1,3-IHEHOB. ayIUTOPHBIX
l'anorenupoBanue U 3aHATHH,
ruaporaioreHuposanue 1,3-1ueHos. BKIIFOUCHHEC
AINMMNIBHBEIA ~ KaTUOH, €ro  T- BOIIPOCOB Ha
opburanu. 1,2— u KOHTPOJIBHBIX
1,A-npucoenuuenmue, paborax,
TEPMOJIMHAMUYECKU I u OK3aMCHC
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KUHETUYECKU I KOHTPOJIb.
[Tomumepuzanus JUEHOB.
HarypanbHblli M CHHTETHYECKHI
kayuyku. Peakuus J{unbca—Amnbaepa
c AJIKEHaMH u QIKMHAMH,
CTEPEOXUMHUsI  peakuuu H €€
IIPUMEHEHHE B OPraHUYECKOM
cunte3e. CTpoeHUe ajlieHa, peakluu
IIPUCOETMHEHMS K QJUICHAM.

9. | OngHOsimepHBIC AHHYJIEHBI. Annynensl | 6 | Beibopounas
KOH/ICHCUPOBAHHBIC apoOMaTHYEeCKHe W HeapOMaTHYECKHE. poBepKa BO
apeHsbl Kpyr ®pocra. BpEMS

ayTUTOPHBIX
3aHATHH,
BKITIOYCHHE
BOTIPOCOB Ha
KOHTPOJIEHBIX
paborax,
DK3aMeHe

10. | MHoTOsIAEPHBIE CnexrpasbHast unaeHTuukanms | 6 | Berbopounas

apeHsl apeHOB. I'mnepkoHbrOTaIHS. poBepKa BO

Kpacurenu  TpudeHuameraHoBOro BpeMs

psna. Heb6enzounnnsie ayJIUTOPHBIX

apoMaTU4ecKue CUCTEMBI: 3aHATHH,

dbeppolieH, a3yIeH. BKJTFOYCHHUE
BOIIPOCOB Ha
KOHTPOJIBHBIX
paborax,
HK3aMEHe

11. | MHorosaepHbIe MHorosiiepHbIe apeHbI c| 8 | Beibopounas
apeHbl C U30MEPHBIMH | U30JIHMPOBAHHBIMU KOJIbIIAMH. poBepKa BO
KOJIbIIAMH ['pynna nudeHuna. OO6mras BpeMs

XapaKTepUCTHKA. XuUMUYEeCKue ayJIMTOPHBIX

CBOMCTBA: HUTpPOBAHUE, 3aHATUH,

cyiab(bupOBaHKE, TaIOTEHUPOBAHUE. BKJIIOUEHUE
DeHNIMETaHBbl. Ob6mas BOIIPOCOB Ha

XapaKTepPUCTHKA. XuMHYeCcKue KOHTPOJIBHBIX

CBOMCTBa: HUTpPOBAHUE, paborax,

paJvKanbHOE TaJOreHUpOBaHHE U DK3aMEHe

OKHUCIICHME METUJIEHOBOM TIpYIIIBI.

Kucnornsie CBOMCTBA:

B3aUMOJICHICTBME C  aKTUBHBIMHU

METaJUIaMU M aMUJIOM HaTpusl.

12. | I'anoreHnpoun3BoIHbIE Knaccugukarmus. W3omepus, | 8 | BeibopouHas

anugpaTHyecKoro psjaa | HomeHkiaTypa. CrocoObl MoyrydeHus poBepKa BO
rajloreHajJKaHOB u3 CIIUPTOB, BpeMsI
QJIKaHOB, AJKEHOB; 3aMEIICHUEM ayJTUTOPHBIX
aToMa OJIHOTO TrajioreHa aToMOM 3aHATHH,
Jpyroro, XJIOpPMETUIIMPOBAHUE BKJIIOYECHUE
apEeHOB. BOIIPOCOB Ha
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Peakuun HYKJICO(UITBHOTO KOHTPOJIbHBIX
3aMEILEHUs] y HACBIIIEHHOTO aToMa paborax,
yriaepoAa B AJKWITAJIOT€HHJIaX Kak 9K3aMEHe
METOJl CO3JAaHMSI CBSI3U YIJIEPOJI-
yIiIepon, Yriepoa-a3oT, YIVIepoA-
KHCIIOPOJ, YIUIEpOA-cepa, YIIepOoA-
dochop (mony4enue
AJIKWJITAJIOr €HUJIOB, CIIUPTOB,
THOJIOB, IPOCTBIX 3¢upoB,
HUTPOCOEINHEHUH, aMUHOB,
HUTPUJIOB, CJIOKHBIX 3(UPOB U 1Ip.).
Knaccuduxkanus MEXaHU3MOB
peakuuit HYKJIEO(DUITBHOTO
3aMelIeHUs. OcHoBHbIE
xapakTepuctuku Sn1, Sn2 peakiuii.
DHepreTuyeckuii npopuib peaxkiuii.
13. | F'amoreHnpon3BOIHBIC Ob6mas xapakrepuctuka | 8 | Berbopounas
apOMaTUYECKOro psiia | rajloreHNpOU3BOIHbIX IpoBepKa BO
apoOMaTU4YeCKOro psna. BpeMst
Knaccudukanus. CrniocoOsl ayIUTOPHBIX
nonydenusi. CTpoeHue, npeaesbHbie 3aHSATUM,
CTPYKTYPBHI. BKJIFOUECHHE
XUMHYECKue CBOICTBA BOIIPOCOB Ha
rajgoreHIPOU3BOJHBIX KOHTPOJIBHBIX
apoMaTH4ecKkoro psnpa. Peakuun paborax,
HYKJICO(UIBHOTO 3aMelICHUS: JK3aMeHe
B3aUMOJCHCTBUE C TUIAPOKCUIOM
HaTpHUsl U aMMHUAKOM.
14. | OgHoatoMHEBIE OnHOaTOMHEBIE CITUPTHI. 6 Bri6opounas
CIUPTHI ['omonornueckuii pan, IIPOBEpPKa BO
KJIaccuQuKanus, n3oMepus u BpeMs
HOMEHKJIaTypa. MeTo/ bl OJIy4EeHHUS: ayIUTOPHBIX
u3 AJIKEHOB, KapOOHUIBHBIX 3aHATUH,
COCIMHEHU, rajioreHajJKaHoOB, BKJIFOYEHUE
CIIOXHBIX JPHUPOB U KapOOHOBBIX BOITPOCOB Ha
KHUCJIOT.  DJIEKTPOHHOE  CTPOCHHE KOHTPOJIbHBIX
CITUPTOB. Tunel  peakuui U paborax,
pEareHToB. JK3aMeHe
CBoiiCTBa CIUPTOB.
15. | IByX- U TpexaTOMHbIE JIByxaToMHBIE M TpexaToMHble | 6 | BeiGopouHas
CIUPTHI CIIUPTHI. Mertonsl CUHTE3A. MpOBEpPKa BO
XHUMHYECKUE CBOMCTBA: OKHUCIICHHE, BpeMs
aluIupOBaHueE, JeruapaTanusi, ayIUTOPHBIX
B3aUMOJICICTBUE C  aAKTUBHBIMHU 3aHATHUH,
MeTajaamu, ienoyamu, BKJIIOYEHHUE
KapOOHOBBIMHU KHUCIIOTaMU, BOIIPOCOB Ha
B3auMozeiicteue  1,2-1uosioB ¢ KOHTPOJIbHBIX
6opHOil kHcnoTOM. OKHCTUTENBHOE paborax,
pacuierienue 1,2-nuonoB u 1,2,3- JK3aMEHeE
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TPHUOJIOB (flogHas KHCJIOTA,
TeTpaaleTaT CBUHLA).
[InnakoJiMHOBasE MEpErpynInupoBKa.
BzaumopelictBue  rauuepuHa  C
a30THOW M (HOCPOPHON KHCIOTAMH.
O6pazoBanue XEJIaTHBIX
KOMILIEKCOB. [Ipumenenue
STWJIECHIJIMKOJIS U TJIMLIEpUHA.

16. | ®enomsr [IeperpynnupoBka ®puca. Bri6opounas
KapOokcunupoBanue (heHonsTOB MpOBEpKa BO
HIEJIOYHBIX MeTauioB 1o  Komwoe. BpeMs
®opmminpoBanue  (PEHOIOB 1O ayJUTOPHBIX
Paitmepy - Twumany, MexaHU3M 3aHATHM,
o0pa3zoBaHus CAJTMIIHIIOBOTO BKJTFOUCHUE
aJIbJICTH]IA. dopmuHpoOBaHUEe BOITPOCOB Ha
dbeHooB o Bunscmaiiepy. KOHTPOJIBHBIX
[TeperpynmupoBka QJUTUIIOBBIX paborax,
a¢pupoB  denonmo  (JL.Knsitzen). dK3aMeHe
Oxkwucrienne ¢GEeHOJIOB, B TOM YHCIIE
MPOCTPAHCTBEHHO  3aTPYJAHCHHBIX.
[Tonstue 00 ApPOKCUITHHBIX
paauKanax
17. | IIpocteie 3¢upsi CoiicTBa  TPOCTBHIX  3(PHUPOB: Bri6opounas
00pa3oBaHUE OKCOHHEBBIX COJIEH, poBepKa BO
pacuernienue kuciotamullonydyenue BpeMs
U CBOWCTBAa  Ci-TaJIOT€HA(UPOB. ayJIUTOPHBIX
BununoBsie 3¢upbl UX MOIy4YeHUE 3aHSATHIA,
(u3 ameTusnieHa u e-rajJoreH3upos). BKJTFOUCHHUE
BOIIPOCOB Ha
KOHTPOJIBHBIX
paborax,
HK3aMEHe
18. | Anpaeruasl U KETOHEI Oo6mas XapaKTepUCTUKA Bri6opounas
anudaTuyeckoro psaaa | HeMpeaAeIbHbIX aJbJICTHJIOB u MpoBepKa BO
KETOHOB. &- B-HenpeenbHbIe BpeMs
anbpIeruibl W KETOHBL. MeTobl ayJIMTOPHBIX
MOJIy4eHUSI: KOH/JICHCAIIHH, 3aHSATHIA,
OKHCJICHHE aJUTWIOBBIX  CIIUPTOB. BKJIIOUEHUE
ComnpspkeHrne KapOOHUITBHOM TPYTIIBI BOIIPOCOB Ha
C JBOMHOW  yriaepoA-yriaepoaHou KOHTPOJIBHBIX
cBs3pr0.  Peaknmm  1,2- uw  1,4- paboTtax,
MPUCOCINHEHUS dK3aMEHe
JUTUMOPTraHUYECKUX  COCIUHECHUH,
TPUATKUIOOPAHOB,  AMANKUI |
TUAPUIIKYTIPATOB, aMHUHOB,
[IUAHUCTOTO BOJIOpOA,
rajoreHoBOJA0POJIOB.
19. | Anpieruasl U KETOHBI Oo6mas XapaKTepHUCTHKA Bri6opounas
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apoOMaTHYECKOrO psAJia | QpOMAaTUUYECKUX  aJbJCTUJIOB U MpoBEpKa BO

KETOHOB. Knaccudukarms. BpeMs
Howmenknarypa. dusnueckue ayIUTOPHBIX
cBoiictBa. CrocoObl  IMOJTyYEHHSI. 3aHSATHH,
Xumuueckue cBoicTBa. OKHUCICHHE BKJIFOYEHHE
KHCIIOPOJIOM BO3/yXa, aMMHAYHBIM BOITPOCOB Ha
pacTtBopom OKCHJIa cepeodpa. KOHTPOJIbHBIX
BoccranoBienue KOMIUJIEKCHBIMU paborax,
TUJPUJIAMUA METAJIJIOB HK3aMEeHE

20 | KapOokcuibHbie Oomast xapaktepuctuka | 6 | Beibopounas
KHUCJIOTHI " UX | KapOOHOBBIX KHUCJIOT MpOBEpKa BO
MIPOU3BOTHBIE Knaccudukarnus. BpeMs

[Ipenenvubie OJTHOOCHOBHBIE ayIUTOPHBIX
KapOOHOBBIE KHCJIOTHI. 3aHATHUH,
Howmenxknarypa. N3omepus. BKJIFOYEHHUE
Ousnveckue cBoictBa. CrocoObl BOITPOCOB Ha
MOJy4YeHUsI. DJIIEKTPOHHOE CTPOCHHE KOHTPOJIBHBIX
KapOOKCHIIbHOM TPYIIIBI u paboTax,
KapOokcuiaT-uoHa.  PeaknmoHHbIE dK3aMeHe
LIEHTPBI ¥ BO3MOXKHBIC PEAKIIUH.

21. | MHOTOOCHOBHBIE JIByXOCHOBHBIE KHCIOTEL | 6 | BerObopounas
KapOOKCUITbHBIC Mertonpl  cuHTE3a.  XHMHUYECKHE MpoBepKa BO
KHUCJIOTBI cBoiicTBa. KucioTHBIE CBOMCTBA. BpeMsi
anudaruyeckoro psana | OTHOIIEHHE K HarPEBAHHUIO. ayIUTOPHBIX

I'maBHEIE MPEICTABUTENH: 3aHATHH,
niaBesaeBas KUCIIOTa, TUATHIIOKCAIAT BKJIFOUEHHUE
B CIOXXHO?(UPHOW KOHJCHCAILIUH. BOITPOCOB Ha
ManoHoBasi KHUCJIOTa: CHHTE3bl C KOHTPOJIBHBIX
MaJOHOBBIM  3dupom,  peaxuus paborax,
Muxasng. SHTapHas kucnora, ee JK3aMeHe
AHTUJIPU]I, HMUJI, N-

OpOMCYKIIMHUMHU/I. AmunuHoBas
kucaorta. Kongencamus J[mkmana.

22. | Apomaruueckue Ob6mas xapakrepuctuka | 6 | Beibopounas
KapOOKCHUIIbHBIE apoOMaTHYECKUX KapOOHOBBIX MIpOBEpPKa BO
KHUCIJIOTBI KHCIIOT. Knaccuduxkanus. BpeMs

Howmenxknarypa. dusnueckue ayIUTOPHBIX
cBoiictBa. CmocoObl  MOTyYeHUS. 3aHATHUH,
XUMHYECKUE CBONCTBa BKJIFOUEHUE
OJHOOCHOBHBIX apOMaTHYECKUX BOIIPOCOB Ha
KkucioT. Peakiuy mo kapOoKCcUIbHOU KOHTPOJIBHBIX
rpynne. XMMHUYECKHE CBOMCTBa IO paboTtax,
apoOMaTH4YECKOMY KOJIbILY SK3aMeHe
KapOOHOBBIX KHCIIOT.

23. c-:-,B-Henpez[eJILHLIe Peakuuu npucoennenus o 1BOMHOMN 6 Bri6opounas

KHUCJIOTBI C=C-cBs3u. Crepeoxumust MpOBEpKa BO
MPUCOEIUHEHUS TaJIOT€HOBOJOPOI0B BpeMs
ayIUTOPHBIX
3aHATHH,
BKJIFOYEHUE
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BOIIPOCOB Ha
KOHTPOJIbHBIX
paborax,
SK3aMEHE
24. | I'uapOKCUKHUCIOTHI o-I'mapokcukuciaotel.  Mertoasl | 4 | Beibopounas
CHHTE3a: TUAPOJIHN3 rajJOreHOKUCIIOT, MpOBEpKa BO
JAKTOHOB, ITUAHOTUHPUIHBIN METOJI. BpeMsI
Binsiaue BBE/ICHUS ayJUTOPHBIX
TUAPOKCUTPYIINBI ~ HA  KUCJIOTHO- 3aHATHUH,
OCHOBHBIE  cBo¥cTBa.  CBolicTBa: BKJIFOYCHHE
00pa3zoBaHue JIAKTUIOB, Pa3JIOKEHUE BOITPOCOB Ha
NpyU HAarpeBaHUM B TMPUCYTCTBUU KOHTPOJIBHBIX
MUHEpaJIbHBIX KHUCIOT. MoJouHas paborax,
KHCJIOTA U €€ COJIH. dK3aMeHe
25. | OKCHKHUCIIOTHI o-Tuapokcukuciaotsl.  Metoasl | 4 | Beibopounas
CHHTE3a: TUAPOJIN3 TajJOreHOKHUCIIOT, MpOBEPKa BO
JTAKTOHOB, ITMAHOTHMHPHUIHBIA METO]I. BpeMst
Brnusanne BBEJICHUA ayJIUTOPHBIX
TUAPOKCUTPYIINIBI ~ HA  KUCJIOTHO- 3aHATHUH,
OCHOBHbIE  cBoiicTBa.  (CBoiicTBa: BKJIIOUCHHC
00pa3oBaHue JIAKTHAOB, Pa3JIOKCHHE BOITPOCOB Ha
OpU HarpeBaHUM B TPUCYTCTBUU KOHTPOJIBHBIX
MUHEPAJIbHBIX KHUCIOT. MoJsouHas paborax,
KHCJIOTA U €€ COJIM. JK3aMeHe
26. | YrompHas KucioTa M XITOpaHTUIPHUIBI yronpHOUM | 4 | Beibopounas
ee (yHKIMOHANBHBIE | KUCIOTEL. ~ CrocoObl  MOJy4YeHHS. MpoBepKa BO
MPOU3BOIHBIE XUMHYECKUE CBOMCTRA. BpeMsi
Amup YroJIbHOM KHUCJIOTHI. ayJIMTOPHBIX
Kap6amunoBas kucimora. CriocoObl 3aHSATUH,
nosiydeHusi. MoueBuHa. CrocoObl BKJIIOUEHUE
noyiydyeHusi. XUMHYECKUE CBOMCTBA. BOIIPOCOB Ha
bapburypoBas kuciora. [lonyuenue. KOHTPOJIBHBIX
TayromepHbie MIpEeBPALLCHUS paborax,
O0apouTypoBoit KHUCJIOTBI. dK3aMEHE
Bapburypartsi.
MoueBuHohopManbAeTUIHbIC
CMOJIBI. ANKWIHpOBaHUE u
aIMIINPOBAHKE MOYEBHHBI.
['yanuun.
27. | JIununsl buomornueckn axkTHUBHBIE JIHUITHIBI. 4 Bri6opounas
[IpocTarnanuHsl. Ponp MpOBEpPKa BO
MpOCTarjaHAuHOB, JeNCTBUE BpeMs
acnupuHa. Mblia U 1€TepreHThl. ayIUTOPHBIX
3aHATHH,
BKJIFOYEHHUE
BOIIPOCOB Ha
KOHTPOJIbHBIX
paborax,
HK3aMEHE
28. | XUHOHBI [lonyyenne o- u n-6er3o wu| 4 | BeibopouHas
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HapTOXUHOHOB. CBOWCTBAa XHMHOHOB: MpoBEpKa BO
MOJYy4YeHHE MOHO U JIMOKCHMOB, BpeMs
MPUCOECTUHEHUE XJIOPUCTOTO ayIUTOPHBIX
BOJIOpOJA, AHUJIMHA, YKCYCHOTO 3aHATHUH,
aHTUJAPUJIA, CIUPTOB, pEAKIHUA C BKJTFOYCHHUE
nueHamu. CoIOCTaBIIGHUE CBOWMCTB BOITPOCOB Ha
XMHOHOB M €, P-HempeelbHBIX KOHTPOJIbHBIX
KeTOHOB. BoccTaHoBIIeHHE XMHOHOB. paborax,
XJopaHw, €ro HMCIOJIb30BAHUE IS dK3aMeHe
OKUCIICHUS " MOJTy4CHHE.
XWHTHJIPOH. Kommekcst c
MEePEeHOCOM 3apsia (KI13).
YOUXUHOHBI. CeMUXUHOHBI.
[TonsTue 006  aHWMOHpaTUKaJax.
TlunpoxuHOH KaK WHTUOUTOP
CBOOOTHOPATUKATHHBIX peakIuii.
AHTpaxvHOH: MIOJIy4YEHHUE,
MpEJCTaBICeHUE O CBOWCTBAX H
MIPUMEHEHHE. AJTM3apUH.

29. | HurpocoennHeHHS [Ipomexyrounbie npoaykTel | 6 | Berbopounas
BOCCTAHOBJICHUS HUTPOTPYIIITHI MpOBEPKa BO
(HUTPO30COCTUHEHNS, BpeMs
ApUITHIPOKCUIIAMUHBI, A30KCH, a30 ayJIMTOPHBIX
U TUAPA30COCTUHEHMS). 3aHATHH,
beHnsunuHoBass — meperpynmnupoBKa. BKJIIOUEHUE
BoccranoBienune oJHOH BOIIPOCOB Ha
HUTPOTPYIIBI B MOJUHUTPOApEHaX. KOHTPOJIBHBIX
OO6pazoBanue KOMILJIEKCOB c paborax,
NEPEHOCOM 3apsija. HK3aMEHe

30. | AMuHBI Knaccudukanus,  wu3zomepus, | 6 | Beibopounas

anudaTuyeckoro paga | HOMEHKIaTypa aMUHOB. MeToibl poBepKa BO
MOJIy4EHUSI: ANKWJINPOBAHKE BpeMs
amMmmMuaka ¥ amuHOB 1o ['odwmany, ayJIMTOPHBIX
bramumuna  kamusg — ('aGpuoib), 3aHATHUH,
BOCCTaHOBJICHHE  a30TCOJIEPKaIINX BKJIIOUEHUE
MIPOU3BOTHBIX KapOOHUIIbHBIX BOIIPOCOB Ha
COoelMHEHUN U KapOOHOBBIX KHCIIOT, KOHTPOJIBHBIX
HUTPOCOEIMHEHUH,  aJKUJIa3uoB. paborax,
BoccranoButensHoe aMHHHpPOBAHHE DK3aMEHe
KapOOHUIIBHBIX COEMHEHUH.
CrpoeHue amMuHOB, XUMHUYECKUE
CBOMCTBA

31. | AMuHBI Bmussnue  Ha  OocHOBHOCTH | 6 | BriGopouHas

apoOMaTHYECKOro psA/la | aMUHOB 3aMeCTUTeNen B MpOBEpPKa BO
apoMaTH4YECKOM szpe. BpeMs
ANKWUIMPOBAaHUE U  AIMIIMPOBAHHE ayJIMTOPHBIX
AMHUHOB. 3aHATHH,
B3aumoneiictBue MEPBUYHBIX, BKJIFOYEHUE
BTOPUYHBIX u TPETUYHBIX BOIIPOCOB Ha
anuaTUYecKux M apoOMaTHUYECKHX KOHTPOJIbHBIX
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aMHMHOB C a30THCTOM KHUCIIOTOM. paborax,
HK3aMEHe
32. | dnazocoenuueHus Peaknmm  mua3ocoeqWHCHHA — C Brei6opounas
BBIJICJICHUEM azora: 3aMeHa poBepKa BO
JTNA30TPYIIIIHI Ha TUJIPOKCHIL, BpeMsi
TQJIOTCH, IMaH, HUTPOTPyNnny u ayJIMTOPHBIX
BOJOPO/I. Peaknuu 3aHATHH,
JIMAa30COCTMHEHNN 0e3 BBIACICHUS BKJTFOUCHUE
a3oTa: BOCCTaHOBJICHHE 70 BOTIPOCOB Ha
apWITHAPA3UHOB, a30coYeTaHmHe. KOHTPOJIBHBIX
AzocoueraHue KaK peakuus paboTax,
AIEKTPOPMIHLHOTO 3aMenieHus. A3o dK3aMeHe
M JTMa30COCTAaBIISIONINE, YCIOBHE
COUYETaHUsl ¢ aMUHaMHU U (DEHOJaMH.
A3OKpacuTeu.
33. | T'ereporuknnveckue Wunon. CuHTE3  MPOM3BOJIHBIX Brei6opounas
COCITMHEHUS WHAONA W3 (QEeHWITHApa3uHa W poBepKa BO
KETOHOB (Dumrep). Peakuuu BpeMs
NEKTPOOUIIBHOTO  3aMElIeHHS B ayJIMTOPHBIX
MUPPOTHLHOM  KOJIBIIE WHJIOJIA: 3aHSATHH,
HUTPOBAHHE, (dhopMuITHpOBaHUE, BKITIOYCHHE
raJIoreHUpPOBAHUE. BOIIPOCOB Ha
CuHTe3 XUHOJIMHA U 3aMEUICHHBIX KOHTPOJIBHBIX
XUHOJMHOB U3  AQHWJIMHOB  TIO paborax,
Ckpayny u Jlebnepy - Mumiepy. AK3aMEHE
ApPOMaTUYHOCTh NUpUIMHA,
MOJIEKYJISIpHBIE TI-OpOUTAIN
nupuauHa. [TupuavH U XMHOJIKUH Kak
OCHOBaHUA. N-OKUCh MUPHUIMHA U
XMHOJIMHA U WX HCIOJb30BaHUE B
peakuuu HUTPOBAHUSI.
HyxneodunsHoe 3aMenieHne aToMoB
BOJIOpOJia B MUPUAUHE U XUHOJIUHE B
peakiusx ¢  aMuJAOM  HaTpud
(Ynun6abuH) 1 PeHUILTUTHEM.
34. | AMUHOKHCTIOTHI, Homenknatypa HENTH/IOB. Bri6opounas
MenTUAbI U OeNK1 OcHOBHBIE  TPUHIMIBI  CHHTE3a MpoBepKa BO
MOJIUTIENTH/IOB; 3anuTa BpeMs
AMUHOTPYIIIIBI u aKTUBaUs ayJIMTOPHBIX
KapOOKCHIIbHOU TPYIIIIBL. 3aHATUH,
TBepnodasHbelii CcHHTE3 MENTUAOB. BKJIIOUEHUE
OO0me NPUHLHUINB  OTpPEIeNICHUs BOIIPOCOB Ha
CTpOEHUS TEeNTHIOB U  OEIKOB. KOHTPOJIBHBIX
[lepBuuHas, BTOpu4Hast U TPETUYHAS paboTtax,
CTPYKTYypa OEIKOB. JK3aMeHe
35. | Yriesoas! Cuures MOHOCaxXapua0B j5(0) Bri6opounas
Kunuanu-®uiepy u merpagamus mo poBepKa BO
Bomo-Pyddy. BpeMs
Hucaxapunel (6MO3bI): MaJIbTO3a, ayJIMTOPHBIX
®opma A Crpannna 40 u3 45
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HGHHO6I/IO33, JIaKTO34a, caxapo3sa. 33,H$ITHI>1,
CTpOGHI/Ie AUCaxapuaos. BKJIIOYCHUC
HOHHC&X&pI/II[LII OCJIII0JI03a u BOIIPOCOB Ha
Kpaxmal. KOHTPOJIBHBIX
paborax,
OK3aMCHC
Hroro 176
11. YYEBHO-METOAUMYECKOE U HWH®OPMAIIMOHHOE OBECIHEYEHHUE
JUCHUILINHBI
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https://urait.ru/bcode/437949

3. Hprok, B. I'. Opranmdeckas xumus : ydeOHoe mocooue mnst By3oB / B. I'. [lprok, B. T.

Kapues, B. I1. Xunsa. — 3-e uzn., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2021. —

502 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-08940-0. — TekcT : 37eKTpOHHBIN //

OopazoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/474456
JlonoaHUTEILHAS IUTEPATypA:

1. Jprwok, B. I'. Oprannyeckas xumus : yaeoHoe nocooue ays By30B / B. I'. JIprok, B. T
Kapues, B. I1. Xwis. — 3-e uzn., ucnp. u gomn. — Mocksa : U3natensctBo FOpaiit, 2021.
— 502 c. — (Boicmee o6pazoBanne). — ISBN 978-5-534-08940-0. — Tekcr :
anekTpoHHbIH // O6pa3oBarenbHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/474456

2. Kamuuckuii, B. A. Opranuueckasi XUMusi: TECTOBbIE 3a/IaHUs, 33]]a41, BOTIPOCHI : yueOHOE
noco6ue a7s By30B / B. A. Kamunckuil. — 2-e u3f., ucnp. u gon. — Mocksa :
WznarensctBo KOpaiit, 2021. — 289 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-
02896-6. — Texkcr : anexkrpoHHbI // OOpa3oBaTenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/471776

3. TiokaBkuHa, H. A. Opranuueckast xumus : yuebnuk / H. A. TrokaBkuHa u np. ; nox pea. H.
A. TrokaBkuHO#i. - Mocksa : ' 90TAP-Menua, 2015. - 640 c. - ISBN 978-5-9704-3292-1. -
Texct : onextponnsiii // ObC "Koucymprant crymenta" : [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785970432921.html

Y4eOHO-MeTOANYECKAS:

1. Muxeesa JI. A. Opranu4deckasi XuMHs : METOJUUECKNE YKa3aHUS U1 CAMOCTOSITEIILHON
paboThI CTYJICHTOB 3-TO Kypca SKOJIOTUYECKOTO (paKylbTeTa CleHaaIbHOCTH «XuMusy / JI.
A. Muxeesa; Ynl'Y, UMDu®K. - YubsHosck : Yal'V, 2019. - 3arn. ¢ skpana;
HeonyGnukoBanHbIN pecype. - DneKkTpoH. TekcToBble qaH. (1 daiin : 555 Kb). - Teker :
anexTponHbId. http://lib.ulsu.ru/MegaPro/Download/MObject/6991

CornacoBaHo:
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0) nporpaMMHoe odecrieyeHue:

1. Microsoft Windows (akryasnbhas Bepcus He Hike Windows XP);

2. Microsoft Office Professional (axryanshast Bepcusi ve ke Office 2003), Bkirouaromras Word,
Excel, Access;

3. Uutepuer-opaysep (Internet Explorer, Opera, Mozila u 1.11.).

1. DEeKTPOHHO-OMOINOTEYHBIE CHCTEMBI:

1.1. IPRbooks : snekrpoHHO-0MONIMOTEYHAsI cUCTeMaA : caldT / rpynna komnanuit At [lu Ap
Memua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum moctyma: s
3apEerucTpUp. MOJIb30BaTENEH. - TEKCT : ANEKTPOHHBIN.

1.2. IOPAUT : »snexrponHO-GuGIHOTedHass cuctema : cailt / OOO DiekTpoHHOE
msnarensctBo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum pocryma: s
3apEerucTpUp. MOJIb30BaTeNeH. - TEKCT : ANEKTPOHHBIN.

1.3. KoHCynbTaHT CTyIOeHTa : OJJIEKTpOHHO-OmOmmorteuHas cucrema : cat / OOO
[Momutexpecypc. — Mocksa, [2021]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JOCTYMA: JJIsl 3apETUCTPUP. MOTb30BaTENEH. — TEKCT : IIEKTPOHHBI.

1.4. KoHcynbTaHT Bpaya : 3JEKTpOHHO-OMOIMoTeuHas cucrema : cadt / OOO Beicmas
IIKOJIa OpraHU3alliy U YIpaBJIeHUs 3/1paBooXpaHeHneM-KoMIeKCHbI MeTMIIMHCKAN KOHCAJITHHT .
— Mocksa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: mast 3apeructpup.
MoJib30Bateyiel. — TEeKCT : 3IIEKTPOHHBIH.

1.5. Bonpmas meauiuHckass OUOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA : CaWT /
OOO bykamn. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Peskum mocryma: ms
3apEerucTpUp. MoJib3oBaresend. — TeKCT : AEKTPOHHBIN.

1.6. Jlanp : anekTpoHHO-OMOMMOTeuHass cuctema : cat / OOO OBC Jlanb. — CaHKT-
Ilerepoypr, [2021]. — URL: https://e.lanbook.com. — Pexum goctyma: [uis 3aperucTpup.
0J1b30BaTeNel. — TEKCT : 3JEeKTPOHHBIN.

1.7. Znanium.com : 3JeKTpOHHO-OMOIHOTEUHass cuctema : caidt / OOO 3HaHuyMm. -

Mocksa, [2021]. - URL: http://znanium.com . — Pexum pgocryma : I 3aperucTpup.
Mnmojb30BaTeNei. - TEKCT : ANEKTPOHHBIMH.

1.8. Clinical Collection : komnekuus Aias MEIUIMHCKUX YHUBEPCUTETOB, KIWHUK,
MEIUIIUTHCKUX OnbIMoTEK / EBSCOhost : [mopTan]. - URL.:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexum goctyma : Jyiss aBTOpH3. TMOJb30BaTeseid. — TeKcT :
3JIEKTPOHHBIM.

1.9. Pycckmii s3bIK Kak MHOCTPAHHBIM : BIEKTPOHHO-00pa3oBaTelbHBI pecypc Ul
MHOCTpaHHBIX cTyAeHTOB : calT / OOO Komnanus «Ai [Im Ap Meana». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexum nocTyma: sl 3aperHCTpHp. MHOib3oBaTened. — Tekct
JJIEKTPOHHBIN.

2. KoncyabtanrIlioc [OnekTpoHHBIN pecypc]: cnpaBouHas mpaBoBas cuctema. /OO0
«Koncynperant [mroc» - OnekrpoH. nas. - Mocksa : Koncynerantlimroc, [2021].

3. ba3bl JaHHBIX NEPHOANMYECKUX U3TAHUI:

3.1. ba3za JaHHBIX NMEPUONMYECKUX HM3IAHUM : 3JeKTpoHHbIe XypHaisl / OO0 MBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum poctyma : s
aBTOPU3. NI0JIb30BATENEH. — TEKCT : 2JEKTPOHHBIN.

3.2. eLIBRARY.RU: Hayuynast »siaexkrpoHHas OuOmuoteka : caiit / OOO Hayunas
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Onekrponnas bubmmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum noctyna : mis
aBTOPHU3. NOJIB30BATENEN. — TEKCT : 3JEKTPOHHBIN

3.3. «Grebennikony : snekrponnas oudianoteka / UJ| I'pebennukoB. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum jgoctyma : Juis aBTOpH3.
I10JIb30BaTeNeH. — TEKCT : AJEKTPOHHBIM.

4. HaunonaabHasi 3J1eKTPOHHAsA OMOJIMOTEKA : JIeKTpOHHAs OubnuoTeka : (enepanpHas
rocyapcTBeHHass MHPOPMAIMOHHAS CUCTeMa : calt / MwuHuctepctBo Kyinbrypel PO ; PI'b. —

Mocksa, [2021]. — URL: https://H30.pd. — Pexxum noctyma : sl mojp30BaTelield HaydHOM
OnoOInoTeKH. — TEKCT : DJIIEKTPOHHBII.
5. SMART Imagebase Il EBSCOhost : [mopTan]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocTyma : s aBTOPH3.
noJsib3oBareneil. — M3o0pakeHue : 3eKTpOHHBIE.

6. ®enepaibHbie HHPOPMALIMOHHO-00Pa30BaTE/IbHbIE MOPTAJIBI:

6.1. EmuHoe OKHO JiocTynma K oOpa3oBaTeNbHBIM pecypcaMm : QeAepanbHBId TopTan /
yupemutens ®TAOY JII1O LIPT'OIT u UT. — URL: http://window.edu.ru/ . — TeKcT : 3JeKTPOHHBI.

6.2. Poccwmiickoe oOpazoBanme : ¢eaepalbHbi moprtan / ydupemutens OTAOY 1O
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TeKCT : 3IeKTPOHHBIHA.

7. O6pa3oBarenbHble pecypebl Yal'y:

7.1. Dnextponnas Oubmumorexka Ynl'Y : momyns ABUC Mera-ITIPO / OO0 «Jlata
Dkcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum goctyma : ajis mojb3oBareseit
HayqHOU OMONMHMOTEKH. — TEKCT : AJICKTPOHHBIN.

Cornacosano: s
3am.Hau. YUTuT Knoukosa AB. |/ A/ /77 / 17.06.2021
Jomknocth cotpyanuka YU TuT (0)5(0) HOJIIHNCH JlaTa

12. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE HAYYHO-
HNCJIEAOBATEJbCKOU PABOTbBI

VYyeOnass aymutopust 225 I TPOBEISHUS JICKIWM, 3aHATHH J1aOOpaTOPHOrO THIIA,
TPYNIOBBIX M HMHAWBHUIYaNbHBIX KOHCYIbTALIMM, TEKYIIEro KOHTPOJS M MPOMEKYTOUYHOM
arTectauu (C HabOpOM JEMOHCTPAllMOHHOTO O0OPYAOBaHUS AJsl OOECIEYeHMs] TEeMaTHYECKUX
WUIIOCTpaIliii B COOTBETCTBUUM ¢ pabodeil mporpammoii nucuuruideel). [lomemienue
YKOMIUIEKTOBAHO CIIeNHUaIN3upoBaHHON MeOenbto Ha 20 MOCao4yHbIX MECT U TEXHHYECKUMHU
CpEICTBaMU: TPeMsl BHITSHKHBIMU IIKadaMu, aHATUTUYECKUMH BECAMH, CYIIMWIbHBIM MIKahoM J0CKa
aynutopHasi. Pabouee mecto npenonasatens. [Tnomans 42,93 kB.M.

YueOHas aynuTopus JUisl caMoCTosITeNbHOM paboThl ctyaeHToB 230 ¢ nqoctynom k ObC. mis
camMocCTOsTeNbHOM paboThl cTyneHToB, Wi-Fi ¢ noctynom k DUOC, DBC. KommnbroTepHslii kiace
YKOMILIEKTOBAHHBIN CleUaIn3upOBaHHON MeOenbio Ha 32 MOCaAOYHBIX MECT M TEXHHUYECKUMHU
cpenctBamu obyueHus (16 mepcoHaNIbHBIX KOMITBIOTEPOB) ¢ ocTynoM k cetu «atepuery, DUOC,
OBC. ITnomans 93,51 kB.M.

UuranbHeli 3a1 HaydyHOH OumbmnoTexu (ayauropus 237) ¢ 30HOM Al CaMOCTOSATENBHOU
padotsl, Wi-Fi ¢ noctynom k DUOC, OBC. Aynutopusi yKOMIUIEKTOBaHa CIELUATU3UPOBAHHOM
Mebenpto Ha 80 MOCAaTOYHBIX MECT W OCHAIleHAa KOMIBIOTEPHOW TEXHHMKOW C JIOCTYIOM K CETH
«HHuTeprer», DJUOC, OBC, s3xpanom u npoekropoM. ITnomanps 220,39 kB.m.

13. CHEIJMAJIBHBIE YCJIOBUA JJISA OBYYAIOHIUXCSA C OT'PAHUYEH-
HBIMH BO3MOXHOCTSAMMU 310POBbs (OB3) U UYHBAJIMOB
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Obyuatommecss ¢ OB3 u wuHBamuAbl TPOXOIAT MPAKTHKY COBMECTHO C JPYTUMH
oOyyaromumucst (B y4eOHOW Tpynme) WM HMHIMBUAYAJIbHO (IO JIMYHOMY 3asBICHHIO
oOyyaromerocs).

Ompenenenre MECT MPOXOXKJEHUS NPAKTUKH st oOywaromuxcs ¢ OB3 u uHBamuaoB
OCYILIECTBJISIETCSI C YYETOM COCTOSIHUS 3710POBbsI U TPEOOBAHUN K MX JOCTYIMHOCTH JJIsi JaHHOMN
Kareropuu oOyqaromuxcs. [Ipu onpeaenennn Mect U yciaoBHi (C y4€TOM HO30JIOTHIECKOM TPYIIIIBI
Y TPYNIBl WHBAIMIHOCTH 00Y4JaIOMIETOCs) MPOXOXKICHUS Yy4eOHOW M MPOU3BOACTBEHHON MPAKTUK
JUTSL JAHHOM KaTEerOpPHH JIMI YYUTHIBAIOTCS HHIUBUIYaJTIbHBIE 0COOCHHOCTH 00YYarOIINXCs, a TAKKe
PEKOMEHAlUN MEIUKO-COIMAIbHON SKCHEPTU3bl, OTPAKEHHbIE B WHAWBHIYAIBHOH Iporpamme
peadunuTany, OTHOCUTENILHO PEKOMEH0OBAHHBIX YCIOBHM U BUJIOB TPY/a.

[Ipn ompenenenun mecrta NpakTHKW A oOydatommxcsd ¢ OB3 u uHBanumoB ocoboe
BHUMaHUE yJeseTcss Oe30MacHOCTH Tpyda M OCHAIIEeHHI0 (000pymoBaHHIO) paboyero mecra.
Paboune mecTa Ha NMPAKTHKY MPENOCTABISIIOTCS MPO(UIBHON OpraHu3aleil B COOTBETCTBUHU CO
CIIEYIOIUMHU TPeOOBAaHUSMU:

- nns oOydarommxcs ¢ OB3 u uHBamMIOB MO 3peHUI0 - ClIA0OBUIAIIMX: OCHAIECHHE
CHelHralbHOTO paboyero Mecta OOHIMM U MECTHBIM  OCBEIICHHEM, O00ecleynBaoIIuM
OecrpensTCTBEHHOE HaX0XJICHHWE YKa3aHHBIM JIMIIOM CBOET0 paboyero MecTa U BBINOJIHEHHE
MHIUBUAYAIBHOTO 33/IaHUS; HAIMYME BUICOYBEINUUTENCH, TyII;

- st oOyuaromuxcsi ¢ OB3 1 MHBATMIOB 10 3PEHUIO - CIIETBIX: OCHAIICHHE CIIEeIUATbLHOTO
paboyero wmecta TU(IOTEXHHUUYECKHUMHU OPUEHTUPAMHM M YCTPOMCTBaAMH, C BO3MOXHOCTBIO
HCIOJIb30BaHUS KPYITHOTO peibepHO-KOHTpacTHOro mpudra u mpudra bpaitns, akyctuueckumu
HABUTAIIMOHHBIMH CpPEACTBaMH, 00eCIeUNBAIONIMMH OECIPENITCTBEHHOE HAaX0XK/IEHHE YKa3aHHBIM
JIUIIOM CBOETO pabOyero MecTa U BBINOJIHEHHE HHAUBUAYAIBHOTO 3aJaHMUS;

- s oOywaromuxcsi ¢ OB3 u wMHBaIMIOB MO CIIyXy - CIaOOCTBIIANINAX: OCHAIEHUE
(oGopynoBaHue) CHEIUATBHOTO paboyYero Mecra 3BYKOYCHJIMBAIOIIEH ammapaTypoi, TeneoHaMu
JJ1 CJIA00CIIBIIIAIINX;

- st oOyvaroruxcsi ¢ OB3 1 MHBAIUIOB MO CIyXY - TIIYXHX: O

paboyero Mecra BH3yaJIbHBIMU WHAMKATOpPaMH, IPEOOpPa3yIONIMMHU 3BYKOBbIE CUTHAJBI B
CBETO-BbIE, pEUYEBbIE CHUTHAJIbl B TEKCTOBYIO OEryIIyl0 CTPOKY, A OeCHpensTCTBEHHOTO
HAXO0XJCHUS YyKa3aHHBIM JIMIIOM CBOEro pabodero MecTa U BBINOJIHEHHUS WHAMBUAYAIbHOTO
3a/laHus;

- i oOyyatomuxcs ¢ OB3 u uHBanua0B ¢ HapyeHueM GyHKIUNA OTIOPHO-IBUTATEILHOTO
anmaparta: 00opyaoBaHME, OOecleyuBalollee peaqu3aluil0 IPrOHOMUYECKUX  MPUHIHUIIOB
(MakcumanbHO ynoOHOE [ HMHBAIMJA PACIONOKEHHUE JIIEMEHTOB, COCTABIAIOIIUX padouee
MECTO); MEXaHHU3Mbl U YCTPOICTBa, MO3BOJISIONIME W3MEHSTHh BBICOTY M HaKIOH paboueit
MIOBEPXHOCTH, TIOJIOKEHUE CUJICHBSI pab0Yero CcTysa Mo BHICOTE M HAKIIOHY, YTOJ HAaKJIOHA CIUHKU
paboyero cTysia; OCHAIlIEHHUE CIENHUATbHBIM CHIECHbEM, O00ECIIEeUNBAIOIIUM KOMIICHCALIUIO YCUIIHS
IIpU BCTaBaHWH, CIELUUATbHBIMU MPUCIIOCOONCHUAMU JUIsl YIpaBlIeHUS U OOCITY)KHBaHUS 3TOTO
o0opynoBaHusl.

VYcnoBust opraHM3allid M TMPOXOXKJEHHS NMPAKTHKH, MOJTOTOBKM OTYETHBIX MaTepHalioB,
MIPOBECHUS TEKYILEro KOHTPOJISI U MPOMEXKYTOUHOM aTTecTalK MO MpaKkTUKe 00ecreynBaroTcs B
COOTBETCTBHUH CO CIIEIYIOLUIUMH TpeOOBAHUIMHU:

- O6beM, Temm, (OpPMBI BBINOJHEHUS HHIMBUAYAJIBHOIO 33JaHUS HA NEPUOJ MPAKTUKU
YCTaHABJIMBAIOTCS WHAMBHUIYAJIbHO Ui KaXJOro oOyyarollerocs yka3aHHBIX Kareropuil. B
3aBHUCUMOCTH OT HO30JIOTUM MAaKCHUMAaJIbHO CHUXKAIOTCSA IPOTUBOINOKA3aHHbIE (3pHUTEIbHBIE,
3BYKOBBI€, MBIIIIEYHbIE U JIP.) HArPY3KU.

- YyeOHble U Yy4eOHO-METOAMYECKME MaTepualibl IO MPaKTHKE MPEACTaBIAIOTCS B
pa3nuuHbIX (opMmax Tak, yToObl oOywatommuecs ¢ OB3 W uHBaMuABI C HapyIIEHUSMH CiyXa
MoJIydaa MHGOPMAIMIO BHU3YaJIbHO (JOKYMEHTalUsl IO TMPAKTHKE MeYaTaeTcsl yBEIMYCHHBIM
mpudTOM; TMPENOCTABIAIOTCS BUACOMATEpHalbl M HArJSIHBIE MaTepuaibl MO  COIECPKAHUIO
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npakTuku). C HapylIeHUsIMH 3pEHUs — ayquallbHO (Hampumep, ¢ MCIOJIb30BAaHUEM IPOrpPaAMM-
CHHTE3aTOPOB PEUM) UM C IOMOUIBIO TU(HIOMH(POPMALIMOHHBIX YCTPOUCTB.

- ®opma mpoBeNeHHs TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTeCTallH
st oOydatommxcss ¢ OB3 W WMHBanMIOB yCTaHABIMBAETCS C YYETOM HMHIMBHIyaIbHBIX
ncuxo(u3ndeckux ocoOeHHocTel (yCTHO, NMUCHMEHHO, IMPH TOMOIIM KOMIbIoTepa, B (opme
TecTHpoBaHus U T.1.). Ilpm HeoOXxoauMocTn oOydaromemMycsi IpeJOCTaBISAeTCs TOTOJHUTEIFHOE
BpeMsI IS IOJITOTOBKH OTBETA M (VJTH) 3aLIUTHI OTYETA.

Lo

Pa3zpabotunku: noueHt JI. A. MuxeeBa
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MHuUHHCTEpCTBO HAyKH H BEICIIEro oOpa3oBanus PO Dopma
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JUCT USMEHEHUI
Ne n/m Coaepxanne DUO 3aBeaymoniero Moanucs Jara
U3MEHEeHH s MU kadenpoii, peajnsyromei
CCBLIKA Ha AUCUUILIMHY/BBINMYCKAIOIIEi
npujaaraemMbli kadeapoi
TeKCT U3MEHEHHs
1 Buecenue Llponwy O.1O. : 31.08.2022
W3MEHEHUH B II.I1. B)
[IpodeccnonansHbie
0a3nl JaHHBIX,
WHPOPMALTUOHHO-
CIPaBOYHEIE
cuctemsl 1. 11
«YuebHo-
METOAMYECKOE U
nH(pOpMAITHOHHOE
oOecrieueHue
JUCLIUIIJIMHED) C
odopmireHuEM
npuiioxeHus 1

Ilpunooicenue 1
IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHO-CNPABOYUHBLE CUCTHEMDBL

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:
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JomxnocTs cotpynnuka YUTuT DOHUO foAnycy jlara
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