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YacoB 1o yaeOHOMY IIaHy 180 Bupas! koHTpONIS:
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ayAUTOPHBIE 3aHATH 120
CaMOCTOsTebHAs paboTa 24
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[Iporpammy cocTaBui(u):
KaHo. c.-x. Hayk, ooy., M.B. IIpoxonvesa

[pu pa3paboTke padodeii mporpaMMBbl TUCIUIDTHHEL (Moyis) "Opranudeckast XUMHS" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moaroToBkH 19.03.02 IIpoayKThl IUTAHUS U3 PACTUTEIBHOTO CHIPBS (Mpuka3 MuHoOpHaykn Poccun ot 17.08.2020 . Ne 1041).

2. Yueobnblii ian: Hanpaenenue noarotosku 19.03.02 [TpogyKTel MUTaHKUS U3 PACTUTENBEHOTO CHIPbS
HanpasnenHoctb (mpoduinb) TexHONOTHS NPOAYKTOB IUTAHUS W3 PACTHTENIBHOTO ChIPbS, OJOOPEHHBIH YUYEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 17.04.2025 r., nporokon Ne 14.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.
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3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeIycKatomeil kadeapoit Mapumaprea H.B.
[Ipencenarens MeToamyeckoii komuccnu gaxynbrera Medoases [LA.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

MOJTydeHNe 3HAHWUU 10 OPTaHWYECKOH XUMHH, OO0eCIedYHMBAarolmIeli OCHOBY IOATOTOBKH OakajaBpa, IOCTATOYHOM JIs
pelieHuss  MPOU3BOACTBEHHO—TEXHOJOIMYECKUX, OPraHU3allMOHHO—YNPABICHYECKUX, HAYYHO-HCCIEHAOBATEIbCKUX U
MIPOEKTHBIX 3a]1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OIIOIT: | b1.0

2.1

TpeboBanusi kK NpeABaPUTEILHOI MOATOTOBKE 00y4alOIIerocs:

2.1.1

Heopranunueckas xumus

212

OCHOBHI IPO(eCCHOHATBHOM IeATEITEHOCTH

2.2

JMCUMIINHBI M IPAKTHKH, ISl KOTOPHIX OCBOEHHE JAHHOI JUCHUNIMHBI (MOYJIs]) HEOOXOIUMO KAK
npeauecTByolee:

221

dusnka

222

duznueckas U KOJUIOUIHAS XUMHUS

223

buoxumMus numeBbIx IMPOAYKTOB

224

MuxkpoOuosorus

225

DKOJIOTHS

2.2.6

OCHOBBI HYTPHLIMOJIOTHH

2.2.7

PacrurensHoe CbIPbE B TEXHOJIOTUU MTPOAYKTOB IMUTAHUS

2.2.8

Dkonorus (MPOMBILIICHHAS )

2.2.9

HI/IHIGBBIG HOGaBKI/I 1 TEXHOJIOTUYCCKUE BCIIOMOTI'aTCJILHBIC CPEACTBA

2.2.10

PeomeTpus nUIIEBOTO CHIPbSI U IPOLYKTOB

3. KOMIIETEHIIUH OB YYAIOHIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHTUIIJINHBI

(MOJY.JIST)

OIIK-2. Crioco6eH NpUMEHSITh OCHOBHBIE 3aKOHBI i METO/IbI HCCIIEIOBAHNI €CTECTBEHHBIX HAYK [UIS PEIICHUs 3a/1a4
PO eCCUOHATBHON JeATEIbHOCTH

OIIK-2.1
THIIOBBIX

HeMOHCTppreT 3HAaHUC OCHOBHBIX 3aKOHOB MAaTECMAaTUYCCKUX U €CTCCTBCHHBIX HAYK, HCO6X0}II/IMBIX JJIA peIICHU A
3a/1a4 IpoeCcCHOHATEHOM A TENFHOCTH

OIIK-2.2

HCHOHL?,YGT 3HaHUA OCHOBHBIX 3aKOHOB MATEMATUYCCKUX U €CTCCTBCHHBIX HAYK JJIA PEIICHUA CTAHAAPTHBIX 3a1a4

TEXHOJIOI'MH NPOAYKTOB MUTAHUSA U3 PACTUTCIIBHOI'O ChIPbA

OIIK-2.3 Bnaneer HaBbIKaMH TEOPETHYECKOTO M SKCIICPUMEHTAIBHOTO HCCIIEN0BAHNS 00BEKTOB POPECCHOHATIBHOM NESTEIbHOCTH
B pesysbTaTe 0CBOCHHS AUCHUILVIMHBI 00y4AIOIMIICS 10JIKEH
3.1|3nath:
3.1.1 | - TEpMHHOJIOTUIO 1 HOMEHKIATYPY Ba)KHEHIIINX KJIACCOB OPTaHUYECKUX COETUHEHMH;
3.1.2 | - coBpeMeHHBIE IPEICTABICHHUS O IPUPOLE U THIIAX XUMUIECKO CBS3H;
3.1.3 | - BaxkHEHIIHE CTIOCOOBI MOTYIEHHS M XUMIYECKHE CBOMCTBA YIIICBOAOPOIOB M (DYHKIIMOHAIBHBIX TPOM3BOIHBIX;
3.1.4 | - reHETUYECKYIO CBSI3b MEXY OCHOBHBIMH KJIaCCAMH OPTraHUYECKUX COEINHEHUH;
3.1.5 [ - 3aKOHOMEPHOCTH U3MEHEHHUS XUMHYECKIUX CBOMCTB B 3aBHCHMOCTH OT CTPOCHHS MOJIEKYII;
3.1.6 | - BaxkHelIIMe METOBI UCCIEIOBAHUS CTPYKTYPbI U CBOUCTB OPraHUUECKUX COEIHMHEHNU;
3.1.7 | - ocHOBHBIE ITpaBMJIa OXPAHBI TPY/Ja U TEXHUKU OE30MaCHOCTH IPH paboTe B XMMUYECKOH TabopaTopuy;
3.1.8 | - coBpeMeHHbIE TEHAEHLUH PAa3BUTUS OPraHUUECKOH XUMHUU.
3.2 | Ymern:
3.2.1 |- ucnonb30BaTh OCHOBHBIE TEOPETUUECKUE IPEACTABICHHS] OPIraHUYECKON XUMHHU JUIS IIPEICKa3aHKsl CTPOCHUS U CBOMCTB
COEIUHEHUH;
3.2.2 | - aHamU3upOBaTh (HH3UKO-XMMHUUECKUE CBOICTBA MPOCTHIX M CIIOKHBIX BEIECTB;
3.2.3 | - mpOBOIUTH MPOCTEHINNI yIeOHO-HCCIIEA0BATEIHCKHI SKCIIEPUMEHT Ha OCHOBE BIIAJICHUS OCHOBHBIMHU TIPUEMaMU
TeXHHUKHU paboT B 1abopaTopuu;
3.2.4 (- oOopMIATE PE3yNBTAaTHI SKCIEPUMEHTAIBHBIX paboT U (OPMYIHPOBATEH BEIBOJEI;
3.2.5 |- paboTaTh ¢ XUMUYECKHMH PEaKTHBAMH U 1a00PAaTOPHBIM XUMHUYECKHM 000pYyIOBaHUEM;
3.2.6 | - moIB30BaTHCS CHPABOYHON 1 MOHOTPA(HUIECKOH JTUTEPATypOi B 00JIACTH OPTaHWIECKOI XMMHH.
3.3 | UmeTh HABBIKH ¥ (MJIH) ONBIT JESITETbHOCTH:
3.3.1 | - mpuMeHeHus Crennaau3UPOBAHHBIX 3HAHHI B 00J1aCTH TEXHOJIOTHHU ITPOU3BO/ICTBA IIPOLYKTOB IUTAHUS U3
PACTHTEIFHOTO CHIPBS [UIS OCBOCHHUS MTPOQHUIBHBIX TEXHOJIOTHIESCKHUX THUCIUILINH;




3.3.2 | - ucronb30BaHMs B MPAKTUIECKON AESTETHLHOCTH CIICUATN3UPOBAHHBIX 3HAHUHN ISl OCBOSHHS (PU3UIECKHIX, XUMHIECKUX,

OMOXUMHUYECKHX, OMOTEXHOJIOTHIECKUX, MUKPOOHOJIOTHYECKUX, TEINIO(PU3NUECKUX MPOLIECCOB, MPOUCXOIAIIUX IPU
IIPOU3BOACTBE MPOJYKTOB ITUTaHUS U3 PACTUTEILHOTO CHIPBSL.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJISA)

HaunmeHoBaHue pa3/iesioB U TeM /B[ Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | [Ipak. | Ilpumeuanue
3aHATUA/ Kype 1107071 PaKT. | moar.
Paznen 1. TeopeTuueckue 0CHOBBI
OpraHu4ecKoil XuMuu
1.1 KauecTBeHHBIN aHAIU3 OPraHUYECKUX 2 4 OIIK-2.1 JI1.1 0 0 Pab6ota B
coenunenwnii /J1a6/ OIIK-2.2 JI1.2712.1 MaJIbIX
OIIK-2.3 2.2 rpynmnax.
Odopmiienre
oT4yeTa U
3aIuTa
nabopaTopHOH
paboTHI
1.1 KayecTBEHHBIN aHAIN3 OPraHUYECKUX 2 1 OIIK-2.1 JI1.1 0 0 TecrtupoBanue
coeaunenwnii /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
1.2 MeToap! BEIICIICHHS, OUMCTKH U 2 8 OIIK-2.1 JI1.1 0 0 Pabora B
UACHTH(DHUKAIIN OPTraHUIECKIX OIIK-2.2 JI1.2J12.1 MAaJIBIX
coenuueHnH /J1ab/ OIIK-2.3 2.2 TpyIMax.
Odopmienue
oTyera u
3aImTa
nabopaTopHOH
paboThI
1.2 MeToas! BBIICIICHHS, OYMCTKH U 2 1 OIIK-2.1 JI1.1 0 0 TectupoBanue
HICHTU(HUKAIINNA OPraHAYECKUX OIIK-2.2 JI1.2712.1
coequnennii /Cp/ OIIK-2.3 2.2
1.3 Knaccugukarus opranuueckux 2 2 OIIK-2.1 J1.1 2 0 IIpobnemuas
coenuHenunit /Jlex/ OIIK-2.2 JI1.2J12.1 JIEKIUS
OIIK-2.3 2.2
1.3 Kitaccuduxarys OpraHn4ecKux 2 2 OIIK-2.1 JI1.1 0 0 Onpoc
coenunenwii /TTp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
1.3 Knaccudukanus opraHnIecKux 2 1 OIIK-2.1 JIT.1 0 0 TectupoBanue
coenunenwmii /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
1.4 HomeHKIaTypa OpraHU4ecKux 2 2 OIIK-2.1 J1.1 0 0 YuebHas
coenuHenuii /Jlex/ OIIK-2.2 JI1.2J12.1 JTUCKYCCHS
OIIK-2.3 2.2
1.4 HomeHK1aTypa OpraHM4ECKUX 2 2 OIIK-2.1 JI1.1 2 0 PaGoTa B
coenunenwii /TTp/ OIIK-2.2 JI1.2712.1 MaJIbIX
OIlK-2.3 J2.2 rpymnmnax.
Onpoc
1.4 HomeHK1aTypa OpraHMuECKUX 2 2 OIIK-2.1 JI1.1 0 0 TectupoBanue
coenqunennii /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
1.5 Xumuueckas cBsi3b. [ nOpuauzanus 2 2 OIIK-2.1 JIT.1 0 0 ITpoGnemuast
opburaneit /Jlex/ OIlK-2.2 JI1.2J12.1 JICKIIHS
OIIK-2.3 2.2
1.5 Xummgeckas cBs3b. [ mOpumusanus 2 2 OIIK-2.1 J1.1 0 0 Ompoc
opburanei /TIp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
1.5 Xumudeckas cBs3b. [ HOpuau3arys 2 1 OIIK-2.1 JI1.1 0 0 TectupoBanue
opburaneii /Cp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
1.6 Kitaccudukanus peakuuii B 2 2 OIIK-2.1 JIT.1 0 0 VYuebHas
opraHn4eckoit xumun. /JIex/ OIIK-2.2 JI1.2J12.1 JIUCKYCCHS
OIIK-2.3 2.2




1.6 Knaccudukanus peaxkuuii B 2 OIIK-2.1 J1.1 Omnpoc
opranuyveckoit xumuu. /IIp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
1.6 Knaccudukamus peakiuii B 1 OIIK-2.1 JI1.1 TectupoBanue
opranudeckort xumun. /Cp/ OIIK-2.2 JI1.2712.1
OIlK-2.3 2.2
1.7 Dnexrponusie 3 dhexTs /Jek/ 2 OIlK-2.1 JI1.1 [Ipobnemuas
OIIK-2.2 JI1.2J12.1 JIEKLIHS
OIIK-2.3 2.2
1.7 Dnexrponnsie 3¢ dextst /1p/ 2 OIIK-2.1 JI1.1 Pabora B
OIIK-2.2 JI1.2J12.1 MaJbIX
OIIK-2.3 J12.2 rpynmnax.
Onpoc
1.7 Dnexrponnsie 3¢ dexrsr /Cp/ 2 OIIK-2.1 JI1.1 TectupoBanue
OIlK-2.2 J1.2J12.1
OIIK-2.3 2.2
Paznen 2. Yriesopoasl
2.1 IlpenenbHble YriaeBOAOPOIbL. 2 OIIK-2.1 JI1.1 [Ipobnemuas
Huknoankanst /Jlex/ OIIK-2.2 JI1.2J12.1 JIEeKIUS
OIIK-2.3 2.2
2.1 IlpenenbvHbIE YIIAEBOAOPOIDIL. 4 OIIK-2.1 JI1.1 Pabora B
uknoankansl /J1a6/ OIIK-2.2 JI1.2J12.1 MaJIbIX
OIIK-2.3 2.2 TpyIIax.
Odopmienue
oT4yera U
3aImTa
nabopaTopHOH
paboTsI
2.1 IlpenenbHbIE YIIeBOJOPOIBI. 1 OIIK-2.1 JIT.1 TectupoBanue
Iuxnoankaus /Cp/ OIlK-2.2 JI1.2J12.1
OIIK-2.3 2.2
2.2 HemnpeaenbHbIE YIIIeBOAOPOIbI (AJIKEHHI, 6 OIIK-2.1 JI1.1 YueOnas
JTUCHBI, aNKUHbI) /JIex/ OIIK-2.2 JI1.2J12.1 JICKYCCHS
OIIK-2.3 2.2
2.2 HempenensHbIE YIIIEBOIOPOBI (AJIKSHEL, 12 OIIK-2.1 JI1.1 PaGoTa B
JIMEHBI, AJIKUHBI) /J1ab/ OIIK-2.2 JI1.2J12.1 MaJIbIX
OIIK-2.3 2.2 rpynmnax.
OdopmiieHue
oT4yeTa U
3aImTa
nabopaTopHOI
paboTHI
2.2 HempesienbHbIE YIIIEBOXOPOIBI (QJIKSHBL, 2 OIIK-2.1 JI1.1 TectupoBanue
JUeHsl, ankuusl) /Cp/ OIIK-2.2 JI1.2J12.1
OIlK-2.3 2.2
2.3 ApoMaTHrueckue yriaeBoaopoasl /JIex/ 2 OIlK-2.1 JI1.1 [Ipobnemuas
OIIK-2.2 JI1.2J12.1 JICKIUS
OIIK-2.3 2.2
2.3 Apomatnueckue yriesoaopost /J1a6/ 8 OIIK-2.1 J1.1 Pa6ota B
OIIK-2.2 JI1.2J12.1 MaJbIX
OIIK-2.3 2.2 rpymnmnax.
Odopmienne
oTyera u
3aImTa
nabopaTopHOit
paboTh
2.3 ApomaTuueckue yriaeBogopoast /Cp/ 1 OIIK-2.1 J1.1 TectupoBanue
OIlK-2.2 J1.2J12.1
OIIK-2.3 2.2
Paznen 3. Kuciopoacoaepxamue
OpraHuvecKHe coeMHEeHHs
3.1 Tunpoxcuscoaepkalue OpraHnaecKue 4 OIIK-2.1 JI1.1 [Ipobnemuas
coeaunenus /Jlex/ OIIK-2.2 JI1.2712.1 JICKIIHS
OIIK-2.3 2.2




3.1 Tungpoxcuscoaepkalne OpraHnaecKue 12 OIIK-2.1 JI1.1 Pabora B
coenuHenus /J1ab/ OIIK-2.2 JI1.2J12.1 MaJbIX
OIIK-2.3 J2.2 rpymnmnax.
Odopmienue
oTyera u
3aImTa
nabopaTopHOit
paboTsl
3.1 Tunpoxcuscoaepkalue OpraHnaecKue 4 OIIK-2.1 JI1.1 Omnpoc
coeaunenus /T1p/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 J2.2
3.1 I'mapoxcuiicoiepkalife OpraHnyecKue 1 OIIK-2.1 JI1.1 TectupoBanue
coeaunenus /Cp/ OIIK-2.2 JI1.2J12.1
OIlK-2.3 2.2
3.2 KapOonunbHblie coeauneHus /Jex/ 2 OIlK-2.1 JI1.1 VYuebHas
OIIK-2.2 JI1.2712.1 JIUCKYCCHS
OIIK-2.3 2.2
3.2 KapbonunbHslie coequnenus /J1ab/ 4 OIIK-2.1 JI1.1 Pabora B
OIIK-2.2 JI1.2J12.1 MaJbIX
OIIK-2.3 J12.2 rpymnmax.
Odopmienue
oT4yera u
3aImTa
nabopaTopHOH
paboTs
3.2 KapboununbHsie coenunenus /Cp/ 1 OIIK-2.1 JI1.1 TecTupoBaHue
OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
3.4 KapOoHOBBIE KUCTOTHI U HX 2 OIIK-2.1 JI1.1 Yuebnas
npousBoHbIe /JIex/ OIIK-2.2 JI1.2J12.1 JUCKYCCHS
OIlK-2.3 2.2
3.4 KapOOHOBBIEC KUCIOTBI U KX 8 OIlK-2.1 JI1.1 Pabora B
npousBoHbIe /J1ab/ OIIK-2.2 JI1.2712.1 MaJIbIX
OIIK-2.3 2.2 rpymmax.
OdopmieHne
oTyera u
3anmra
nabopaTopHOi
paboTHI
3.4 KapOoHOBBIE KHUCTIOTBI U HX 1 OIIK-2.1 JI1.1 TectupoBanue
npousBoHbIe /Cp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
3.5 Vrnesons! /JIex/ 2 OIIK-2.1 JI1.1 IIpobnemuast
OIIK-2.2 JI1.2J12.1 JIEKLIHS
OIIK-2.3 2.2
3.5 YraeBoas! /J1ab/ 4 OIIK-2.1 JI1.1 Pabora B
OIIK-2.2 JI1.2J12.1 MaJIbIX
OIIK-2.3 J12.2 rpymnmnax.
Odopmitenne
oryera U
3aImTa
nabopaTopHOit
paboTs
3.5 Yraeeoas! /Tlp/ 2 OIIK-2.1 JI1.1 Pabora B
OIIK-2.2 JI1.2J12.1 MaJIbIX
OIIK-2.3 J12.2 rpynmnax.
Ormpoc
3.5 Yraesoasr /Cp/ 5 OIIK-2.1 J1.1 TectupoBanue
OIlK-2.2 J1.2J12.1
OIIK-2.3 J2.2
Paznen 4. AzoTcoaep:kauiue opranuyeckue
coeMHeHUsI
4.1 AMUHBI. AMUHOKHCIOTHIL. 2 OIIK-2.1 JI1.1 [Ipobnemuas
Mouesuna /JIex/ OIIK-2.2 JI1.2J12.1 JIEKIUS
OIIK-2.3 J2.2




4.1 AMUHBI. AMUHOKHCIOTHI. 2 4 OIIK-2.1 JI1.1 0 0 Pabora B
MouesuHa /J1a6/ OIlK-2.2 J1.2J12.1 MaJIbIX
OIIK-2.3 J2.2 rpymnmnax.
Odopmienue
oTyera u
3aImTa
nabopaTopHOit
paboTsI
4.1 Amunpl. AMuHOKHCTOTEL. MoueBuna /Cp/ 2 2 OIIK-2.1 JI1.1 0 0 TectupoBanue
OIlK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Paznea 5. N'erepounkimnyeckune
OpraHuYecKue CoeImHEeHHs!
5.1 Knaccuduxauus 1 peakimoHHas 2 2 OIIK-2.1 JI1.1 0 0 [Ipobnemuas
CHOCOOHOCTh reTepONUKIoB /JIex/ OIIK-2.2 JI1.2J12.1 JIEKIUS
OIIK-2.3 2.2
5.1 Knaccudukanms u peaknnoHHas 2 2 OIIK-2.1 J1.1 0 0 Onpoc
crocoOHOCTh rerepounkios /ITp/ OIIK-2.2 JI1.2J12.1
OIlK-2.3 2.2
5.1 Kimaccudukanus v peakinoHHAsA 2 1 OIIK-2.1 JIT.1 0 0 TectupoBanue
CHOCOOHOCTH reTeponukioB /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Paznen 6. Konrpoun
/Ox3amen/ 2 36 OIIK-2.1 J1.1 0 0 TecrupoBanue
OIlK-2.2 J1.2J12.1
OIIK-2.3 2.2

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHblii NepevyeHb BOMPOCOB K 3a4eTy

ITo yueOHOMY IIaHy 3a4eT He IPETYCMOTpPEH.

5.2. IlpumepHBlii NepedyeHb BOIPOCOB K IK3aMeHYy

1. Teopus crpoeHus opranuueckux coequHennii A.M. byrneposa.

2. Anxansl: o0mas ¢hopmyna, THII THOPHIU3ALMK aTOMA yriepoaa, o-CBsi3b. ['oMonorudeckuil psa, uzomepus,
HOMEHKJIaTypa.

3. AJKaHBI: METOJIBI TIOTYICHHUS, XUMUUECKHE CBOMCTBA (THI XMMUYECKOW PEaKINH), paJAuKaIbHOEe 3aMelllecHHe.
4. Anxensl: obmas gopmyna, THII THOpUAN3AIMU aTOMa yriiepoja, oOpa3oBaHHe. ABOWHOMN cBs3u. M3omepus u
HOMEHKJIaTypa.

5. MeTo/p!I OYYeHUSI 1 XUMHYECKHE CBOMCTBA aJKEHOB.

6. AnxuHsl: 00mas Gopmyna, THII THOPHAN3AIMU aTOMa yriiepoaa, oOpa3oBaHKHE TPOWHOH CBSI3M, HOMEHKIIATYpa,
U30MepHsL.

7. AJKUHBI: METOJIBI MOJTy4EHUS, XUMUYECKUE CBOWCTBA.

8. Juensr: knaccupukanus, 3pPeKT cOmpsHKEHHS.

9. JueHsl: MeTO/Ibl MOJIydeHUsI, XUMUYECKUE CBOMCTBA.

10. [uknoankaHel: obmas popMyna, THI THOPUIM3ALMK aTOMa yIJIepoa, HOMEHKIATYpa, H30MepHs.

11. Huknoankansl: crpoenue, teopus baiiepa.

12. Mertoabl moTydeHHss U XMMUYECKUE CBOICTBA IIUKIOAIKAHOB.

13. ApeHbI: TUNI THOPUAN3ALMU aToMa Yriiepoja, MPU3HAKH apOMaTUYHOCTH.

14. Ctpoenue O0eH3011a, SQGEKT COMPSHKESHMUS.

15. ApeHbl: METOBI NOJIy4EHUSL.

16. Xumuueckue cBoiicTBa GeH301Ia.

17. CrupThl: U30MepHUsl U HOMEHKIIATypa.

18. CroupThl: METOJIBI MOJIy4eHHs. XUMUYECKHE CBOMCTBA OJIHOATOMHBIX CITMPTOB.

19. JIByXaTOMHBIE CIMPTHI: IIOJIydEHUE U XMMUYECKUE CBOMCTBA.

20. CpaBHHUTBH KHCJIOTHBIE CBOICTBA CIUPTOB U (DEHONIOB.

21. W3omepust 1 HOMEHKIIAaTypa allbJAETHI0B U KETOHOB.

22. Ilomydenue anpAeruyioB U KETOHOB.

23. CXOACTBO M pa3Nuyusl B PEAKIUSIX OKUCICHHS albIETHUI0B U KETOHOB.

24, [TonyueHrne 0JTHOOCHOBHBIX KAPOOHOBBIX KHUCIOT

25. XuMHYecKre CBOMCTBAa KapOOHOBBIX KHCIIOT.

26. Kupsr: cocras, nosydenue. [IpuMeHeHue xupos.

27. VYrneBoabl: kinaccupuKalys, TpUMepbl COSAUHEHHUH.

28. XuUMHYECKHE CBOWCTBA MOHOCAXapHJIOB.

29. Jucaxapunpl: cocTaB, BOCCTaHABIUBAIOLIME U BOCCTAHABIMBAIOIINUE.

30. Kneruarka: nomyueHue, CTpOCHUE, TUAPOIU3, IPUMEHEHUE.




31. Kpaxmai: crpoenue, nonydeHue, TUAPOIN3, IPUMEHEHHE.

32. Kraccuduxanus, u3oMepusi, HOMEHKIaTypa aMUHOB.
33. [Tomyuernne amuHOB. OCHOBHOCTH aMHUHOB.

34. Ilomyyenre aMHUHOKHCIIOT.

35. XuMuueckre CBOWCTBA aMHUHOKHUCIIOT.

36. T'erepounknmyeckue coequHeHus. Mx knaccudukanus.
37. buosoruuecku BaXkKHbIE TETEPOLUKINYECKHE COEAUHEHHUS.

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX MPOEKTOB)

He npenycmorpeno.

5.4. DoH OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYLIE€ro KOHTPOJIs

BOITPOCHI AJIA 3AKPEITVIEHUA TEOPETUYECKOI'O MATEPUAJIA

1. Teopus crpoeHust opranudeckux coeauHeHuit A.M. Byrneposa.

2. Anxansl: o6mas gopmymna, THII THOPHAN3AIMK aTOMa yIiIepoaa, 0-CBA3b. ['oMoorn4eckuil psm, H30MepHs,
HOMEHKJIaTypa.

3. AJnKaHbBI: METOJBI MOTYYEHUS,, XUMUUECKHE CBOMCTBA (THI XMMHUYECKON PEaKIUH), paAuKaIbHOE 3aMelleHHE.
4. AukeHsI: o0mas ¢hopmyia, THII THOPHIM3aINH aTOMa Yyrieposaa, oOpa3oBaHMe. TBOHHOI cBs3H. M3omepus u
HOMEHKJIATypa.

5. Mertoabl MoaydeHHss 1 XMMUYECKHE CBOICTBA aJIKEHOB.

6. AJkuHBL: o0mas ¢hopmyita, THI THOPHIM3ALNH aTOMa Yyriepoaa, oOpa3oBaHME TPOHHOM CBS3M, HOMEHKIIATYpA,
HU30MepHsL.

7. AJIKWHBI: METOJBI TIOTYICHUS, XUMUIECKHE CBOWCTBA.

8. Juensr: knaccudukanys, 3pQeKT compsKeHus.

9. JlveHbI: METOIBI TTOJTydeHNs, XUMUYECKHE CBOMCTBA.

10. IMuxnoankassl: obmas Gopmyna, THII THOPUIU3ANNN aTOMa YIIIepoJa, HOMEHKIATYPa, H30MEPHS.
11. [uxnoankansl: cTrpoenue, Teopus baiiepa.

12. Mertoabl oaydeHuss 1 XMMUYECKUE CBOICTBA IIUKIOAJIKAHOB.

13. ApeHsl: THII THOPUAN3AIMN aTOMa yIiepoja, IMPU3HAKH apOMAaTHIHOCTH.

14. Crpoenne Oensouna, 3pQexT compsKeHus.

15. ApeHbl: METOJIbI MOJTYYCHHS.

16. XuMHu4ecKne CBOWCTBa OeH30Ia.

17. CrupThl: U30MepHUst 1 HOMEHKIIATypa.

18. CrnupThl: METOABI MOJTy4eHHsI. XMMUYECKHE CBOMCTBA OJTHOATOMHBIX CIIMPTOB.

19. JIByXaTOMHBIE COMPTHI: MOJIydEHUE U XMMUYECKUE CBOICTBA.

20. CpaBHUTH KHCJIOTHBIE CBOHCTBA CIHPTOB M (PEHOIIOB.

21. Wzomepust 1 HOMEHKIIATypa albAeruioB U KETOHOB.

22. [Tonyuenue anbaeruyioB U KETOHOB.

23. CXOZCTBO M pa3NyMs B PEAKIUAX OKHCICHHS aNbIETHIOB U KETOHOB.

24. INomy4eHre 0MHOOCHOBHBIX KapPOOHOBBIX KHCIOT

25. XUMHUYECKHE CBOMCTBA KApOOHOBBIX KHCIIOT.

26. Kupsl: cocras, nonydenue. [IpumeHeHue xupos..

27. YrneBoasl: KIaccH(pUKaIys, IPUMEPH COCUHEHMUI.

28. XUMHUYECKHE CBOMCTBA MOHOCAXapHIOB.

29. Jucaxapuapl: cocTaB, BOCCTaHABIUBAIOLIME U BOCCTaHABIMBAIOLIHE.

30. Kneruarka: nomydenue, CTpoeHuUe, TUAPOIU3, IPUMEHEHUE.

31. Kpaxmai: crpoenue, nonydeHue, TUIPOIN3, IPUMEHEHHE.

32. Knaccudukariysi, n3oMepusi, HOMEHKJIATypa aMHHOB.

33. [Tonmyuenne amuHOB. OCHOBHOCTH aMHHOB.

34. [Tonyyenne aMMHOKHCIIOT.

35. Xumuueckrue CBOWCTBa aMUHOKHUCIIOT.

36. CrtpoeHnue MoJieKyibl Oenka.

37. IIpocteie 6enku. CoXHBIE OESITKH.

38. MeToas! OCaXICHUS OEIKOB.

39. Benku: Guosnorudeckas posib, 00pa3oBaHue, KAUECTBEHHBIE PEAKIHH.

40. HyknenHOBBIE KHCIIOTHI: COCTaB, OMOJIOTHYECKAsT POITb.

BOITPOCEHI VA 3AKPEITVIEHWA ITIPAKTUYECKOI'O MATEPUAIJTA

1. CyIIHOCTh TEOPUH CTPOCHHUS OPraHMUYECKUX coequHeHHi A.M.BbyriepoBa u ee 3HaueHHe OIS HAYKU.

2. [Tpuniunel, gexaiiyie B OCHOBE KIacCU(PUKaUN OPraHMYeCKUX COCTUHEHUH. AIMKINYECKHe, KapOOIMKINUECKue U
TETEPOLUKIMYECKHAE COETUHEHUSL.

3. Kakue BemectBa 00pas3ytoT romosnorudeckue psasl? Uto Takoe roMosorndeckas pasHoOCTh?

4. SBnenue uzomepun. Kakue Buapl nzomepun Bam u3BecTHBI?

5. Tunbl OpraHUYecKUX peakUuil B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHH B OpraHMuYecKod MoJjeKysle U crocola paspbiBa

KOBAJICHTHOM CBs3U. | OMOJINTHYCCKHE K TCTCPOJIMTUICCKUEC PCAKIIUH.




6. Pearupyronie 9acTUIBl: CBOOOIHBIE paJUKaibl, HMEKTPOGUIBI U HykIeo(hmisl. PagukansHele, 31eKTpo(UIbHBIE U
HYKJI€O(HUIbHBIC PEAKIIHH.

7. Homenknarypa opranuueckux coenvHeHuil. [IpuHIMNBI HAaMMEHOBaHUs 1O cucremaTudeckoil Homenknatype [UPAC.
8. B3anmuOe BIUsIHHE aTOMOB B Mosekyne. MHAykTuBHBIN 3(dexT n Me30MepHBI 3P PeKT compsKeHHs.

9. Kakomy kmaccy yrieBoIopoJIOB U30MEPHBI: a) ajJKeHbI; 0) ankagueHbl?

10. IMonsTtHe 0 TMOPUIM3ALMU NIEKTPOHHBIX opOuTanei. Bunsl rudpuausanun. OpreHTanus B MpOCTPAHCTBE
THOPMIM30BAaHHEIX OpOHTAIICH.

11. Kakoil Bug nzomepun cBoiicTBeHeH ankaHam? Hamuimmre Bce BO3MOXKHBIE M30MEpHI [UIsl yriieBogopoaa coctaBa C6H14
1 Ha3oBUTE ux 1o HomeHknatype [UPAC.

12. [TroTHOCTE TAPOB HEKOTOPOTO aJKeHa IO BOAOPOAY paBHa 28. Ompexmenure GOpMyITy 3TOTO YIIIEBOAOPOJA M MPUBEINTE
(hOpMYIBI €ro CTPYKTYPHBIX H30MEPOB.

13. Kakoil Tun peakuuii Hanbosee xapakrepeH 1y ankaHos? [lpuBenute nmpuMepsl.

14. YTo Takoe MoJIMMepU3aluy U CTeNeHb nojmMepusanun? Hamummre cxeMy o0pa3oBaHUs MOIUIPOIMICHA.

15. HammmmTe ypaBHEHHS peakuuii 2-MeTIIIIIPOIIeHa C: a) OpoMoBogoponoM; 0) Boxoii. [losicHuTe Ha mpUMepe 3THX
peakuuii npaBuiio MapKOBHHUKOBA.

16. Kak mpoTekaeT OKMCIIeHHE alKeHOB pa30aBieHHBIM pacTBopoM KMnO4 B HeHWTpaabHON MM caboIenoqHou cpene?
IMTokakxnuTe Ha IpHIMeEpe MIPOTIeHA.

17. Knaccnduxamust u m3oMepus OUKIOATKaHOB.

18. Kak 3aBuCHT XMMUYecKasi aKTUBHOCTh IIMKJIOAJIKAHOB OT BEMMYHMHBI KapOorukina? [IpuBeaure npuMeps! peaxkiui.

19. Teopus Hanpsbxkenuii baiiepa. OCHOBHbBIE TOJIOKEHUS.

20. CKOJIBKO JINTPOB KHUCJIOPOJAa TOHATOOHUTCS I CKUraHus 50 J1 cMecH UKJIONPOTIaHa M MPOIIaHa, eclii 00beMHas OIS
npomnaHa cocrasiseT 60%.

21. 1. SIBJSIFOTCSI JIM TOMOJIOTAaMH 2-METHJINPONaH, 0yran u 2,2-numerninponad? OTBET apryMEeHTHPOBATh.

22. OCHOBHBIE 3Talbl MEXaHN3Ma 3JIeKTPO(GUIEHOTO 3aMeneHus B OeH30IbHOM sape. Uto mpexncTaBiseTr coOoi -
KoMILIeKC?

23. HanumuTte cTpykTypHble (DOPMYNBI BCEX M30MEPHBIX AIKUHOB C MATHIO aTOMAaMU yriiepoja B INIABHOM IIeMH, IIIOTHOCTh
apoB KOTOPBIX 10 BoAopoay paBHa 44. HasoBure ux.

24. B uem rnaBHOE OTNIMYME IO XMMHYECKMM CBOMCTBaM aJKEMHOB U aykaaueHOB? C MOMOIIBIO KaKUX peaKUUid MOXKHO
pasnuuuts OyTuH u Oyraguen? IlpuBennTe ux.

25. OObsicHUTE, TTOUeMy OEH30J1 He 00eclBEeUNBAET PACTBOPHI OPOMHOM BOABI M IIEpMaHraHaTa Kajuus?

26. CKOJIBKO MOXET CYIIECTBOBAaTh M30MEPHBIX apOMaTHUYECKUX YyrieBonoponoB coctaBa COH12? Ilpusenute ux
CTPYKTYpHBIE (OPMYITBI I HA30BUTE HX [0 CHCTEMAaTHUECKOH HOMEHKIIATYpE.

27. Hanumure ypaBHeHust peakuuii 2-xnopOyraauena-1,3 co cleaylomuMu peareHTaMm: a) BOAOPOAOM; 0) XJIOPHCTHIM

BOOPOAOM; VYkaxxkute Ha 0COOCHHOCTH IMPOTEKAaHUA OTUX peaKHI/Iﬁ JJIs CONPSPKEHHBIX TUCHOB U HA30BUTE BCEC 06pa3yl0mnec;[
BCIICCTBA.

28. Kak oTnuuarorcst mo peakMOHHON CITIOCOOHOCTH alKeHbI M IUKIOATKAHBI (OTIUYUS MOKKUTE HA MpUMepe 2-
METUIIIPOTIEHA U UKIONEHTAHA).

29. Hanummre peaknuu npomnaHa ¢ XJ0opoM U a30THOH kucioToi no KoHosasnosy.

30. ITpu nernapupoBaHuN (OTIICIUICHUN BOJOPOIA) C OJXHOBPEMEHHOH IUKIH3alHel HEKOTOPOTO YIIEBOAOPOAa B

MPUCYTCTBUHM KaTanu3aTopa obpazosanock 20 11 nmapoB 6enzona u 80 1 Bogopoaa. Kakoii yrneBonopon 611 B3sT? [IpuBeaure ero
(opMyiy ¥ ypaBHEHHE pEaKLIUH.

31. Hammmmte crpykrypHBIe (OpMyNsL: 1,2-auXJIOpIponaHa; 2,2-IuxIopnponana. YeM Mo OTHOUICHHIO APYr K IPYyry
(romonoramu, ©30MepaMH WIN OJAHUM U TEM K€ BEIIECTBOM) SBIISIOTCS AT COCIUHCHUS?

32. CKOJIBKO M30MEpHBIX cUPTOB cooTBeTcTBYeT (hopmyne C4HOOH? Hamummre ux cTpykrypHble (OpMysbl M Ha30BHTE
M0 CHCTEMaTHYECKOH HOMEHKIIAType.

33. Hanumuire ypaBHEHUsI peakuuil BHYTPU- U MEXMOJIEKYIISIPHON JeruapaTaluy IponaHona-1 u npomnaHosa-2 U Ha30BUTE
oOpa3syromyecs BeIecTBa.

34, C nOMOILBIO KaKOH peaklMyd MOXKHO OTJIMYMThH 3TaHOJ OT 3TUIICHIJIUKOJIA?

35. 2-XnopOyraH moaBepIiH AeicTBHIO crHpToBOoTo pactBopa KOH; oOGpa3zoBaBmmiics mpu 3TOM ra3000pa3HBIA TPOIYKT
HpPOITyCTUIIN Yepe3 pazdaBieHHbIH pacTBop KMnO4 (ipu pH>7). [IpuBeaute ypaBHEHHS COOTBETCTBYIOIMINX PeaKuil.

36. Yem oTnmyarorcst (PeHOIBI OT apOMaTHYECKUX CIUPTOB? OTBET MOTHBHUPYIHTE YPAaBHEHHSMH COOTBETCTBYIOLINX
peaxiuii.

37. Hanumure Bce BO3MOXkKHbIE H30MepHble aMuHbl cocraBa C4AHINH?2. Ykaxure cpenu HUX NEPBUYHBIE, BTOPUUHBIE U
TPEeTUYHbIE AMUHBI.

38. B uem 3akmouaercst peakius ['odmana, ucnonb3yemast s noiydeHus: aMuHos? [IpuBenure nmpuMeps.

39. PaccunTaiiTe Maccy aHWJIMHA, KOTOPast MOXKET 00pa3oBaThCs MPH BOCCTAHOBIECHUH 1,5 mMonst HUTpoOeH3oma. CKOIBKO
JUTPOB BOAOPOJA AJIS ITOTO HOHATOOHTCS?

40. I1noTHOCTH MapoOB HEKOTOPOTO OJHOATOMHOTO CIUpPTA MO BOAOPOLYy paBHa 23. Onpenenure 31eMEHTHBIN cOCTaB ITOTO
CIIApTa ¥ HAIUIIHTE ero CTPYKTYPHYIO GopMyiry. MOXKeT T OH HMETh H30MephI?

41. Hanumure Bce BO3MOXKHBIE U30MEPHBIE anbleruabpl U KeToHbl cocraBa CSH100.

42. Hanumire peakiuu OKHCIEHUs MpomnaHoia-1 u nponaHoia-2. HazoBute BemecTBa, KOTOPBIE MPH 3TOM 00pa3yroTcsl.
YeM OHHU OTIMYAIOTCA IPYr OT Apyra?

43. YcranoBure cTpykTypHYI0 Qopmyny BemectBa C4H8O, eciii M3BECTHO, YTO OHO MPHCOCTUHIET CUHUWIBHYIO KUCIOTY H

TUAPOCYIb(UT HATPHSL C aMMHAYHBIM PaCTBOPOM OKCHA cepedpa JaeT peaKkLuio «CepeOpsIHOTO 3epKallay, IPU BOCCTAHOBICHUHT
BOJIOPOIOM JaeT NEPBUYHBINA CIIUPT € TpeMsl aTOMaMHU YIIIEpOAa B OCHOBHOM IIETH.

44. HammmmTe ypaBHEHHE ailbI0JBHOM M KPOTOHOBOH KOHIEHCAIIMH C yIacTHEM: a) MpolaHais; 0) STaHaus.

45. B kaxoe mosnoxeHne OEH30JIBHOTO sifpa OyneT MATH HUTpoBaHHE OcH3anpiernaa? Hamummmre ypaBHEHHE
COOTBETCTBYIOLIEH PEAKIIMH.




46. Knaccuduxarus u u3omepus kKapOOHOBBIX KHCIOT. HamuimuTe Bce BO3MOXKHBIE H30Mephl KAPOOHOBBIX OJJHOOCHOBHBIX
KHCJIOT U CIOXHBIX 3(upoB coctaa C4HBO2.

47. [IpuBenuTe ypaBHEHHUsS peakuuil 0Opa30BaHUS aHTHAPHIA, TAIIOTCHOAHTHAPUIA M aMHa 2-METHINPOIIAHOBOH KHCIOTHI
U YKQ)KUTE YCIIOBHS UX MPOTEKAHUSI.

48. OTHOIIEHHE IBYXOCHOBHBIX KapOOHOBBIX KHCIOT K HarpeBaHuto. JlexapOOKCHIMpOBaHME IIaBENEBOM U MaJOHOBOH
KUCIIOT; JeTuApaTalys sHTaApHO! U TIIyTapoBON KHUCIIOT.

49. ITroTHOCTH TAPOB OHOOCHOBHOHN KapOOHOBOW KHCIIOTHI II0 TEJIHIO paBHA

50. YcTaHOBUTE CTPYKTYpHYIO (DOPMYITy 3TOM KHUCIOTBHI M HANUIIUTE JUIS Hee PEaKIMI0 3TePU(PUKAIIMU ITAHOJIOM.

51. YTo moSydnTCs MPH THAPUPOBaHKK (HyMapoBOW W MajenHOBOH kucioT? Hamuimre ypaBHEHHE COOTBETCTBYIOIICH
peaxuuu.

52. Hammmmmte cTpykTypHBIE (hOPMYIBI 2-THAPOKCH-2-METHINPOIAHOBOH KHUCIOTHI; OPTOOKCHOEH30MHHOM KUCIOTHI; 2-
OKCHOYTaHAMOBOW KUCIIOTHI.

53. B uem 3akmo4aorcs 0COOEHHOCTH XMMHYECKOTO ITOBEICHUSI OKCHKUCIOT?

54. OTHOmeHue a-, -, Y-OKCHKUCIOT K HarpeBaHuio. Hammmure ypaBHEHHSI COOTBETCTBYIONINX PEAKITHH.

55. Uem o0ycroBieHa ONTHYECKas aKTUBHOCTh OKCHKUCIOT? HamuimumTe onTUdecKre M30Mepsl MOJIOYHOM (2-
OKCHUIIPONaHOBOH) KUCAO0THI. Kakue onTuueckue n3oMepsl Ha3bIBAalOTCSl SHAHTHOMEPaMH, AuacTepeoMepamu’?

56. Kaxkwne BemecTBa 00pasyrorcs NpH IeHCTBHM Ha MOJOYHYIO KHCIIOTY: a) 3TAHOJIOM B IPHCYTCTBHH KOHIICHTPHPOBAHHON
H2S04; 6) yxcycubM arruapunom? HamumuTe ypaBHEHHSI COOTBETCTBYIOIINX PEAKIMI U HA30BUTE 00pa3yIOIIHECs BEIECTRA.

57. Hanummre cxeMy HMKIOLENMHON Tayromepuu At GpyKTo3sl ¢ oOpa3oBaHueM o-, fdypaHos3Hbix ¢opm. Kakue Gpopmbl
MOHOCAaXapoB Ha3bIBAIOTCS aHOMEpaMu?

58. Yem oOycioBieHo sBieHHE MyTapoTanun? OTBET apryMEHTHpYHTE.

59. Kakne moHOcaxapuasl aBsttoTcs snumepamu? Hammmure cxemy smuMepusanuu Dmanno3sl. Kakue ycnosus
CMOCOOCTBYIOT MPOTEKAHHIO 3TOro mpouecca? YTo, KpoMe aNuMepa MaHHO3bI, 00pa3yeTcs NpH 3ToM?

60. Baknelimue npupoaHele qucaxapuibl U UX XapaKTepUCTHKA. BoccTaHaBIMBAIOMIME U HEBOCCTAHABIMBAIOIINE
JFICaXapuabl.

61. ITpuBeguTe mprMepsl BOCCTAHABIUBAIOINX U HEBOCCTAHABIMBAIOIIUX JUCAXapUA0B U MPUBEJUTE CXeMy 00pa3oBaHMs
OTKPBITOH (anbaerugHoi) (GopMbl MaJIbTO3bI.

62. Caxapa. OnpeneneHue 1 KIaccHGUKanUs 10 YUCITy yIICPOJHBIX aTOMOB, XapaKTepy KapOOHWIBHON IPYIIIH,
CIIOCOOHOCTH K THAPOIIH3Y.

63. Llukno-nienHas Tayromepus MoHocaxapuaoB. DypaHo3HbIC M MUPAHO3HBIE (OPMBI.

64. B dewm 3akmouaercst siBICHHE MyTapoTaruu caxapoB? Yem oHO 00yCIOBICHO?

65. IMpeBpamenne >mUMepHBIX (GOpM MOHO3 APYr B Apyra. B Kakux yCIOBHAX OCYIIECTBISETCS SMUMEPU3aIHsA caXxapoB?
66. ITpuBeguTe mprMepsl BOCCTAHABIUBAIOIINX U HEBOCCTAHABIMBAIOIIUX JUCAXapUA0B U MPUBEJUTE CXeMy 00pa3oBaHMs
OTKPBITOH (anbaerugHoi) (OpMbI MaJIbTO3bI.

67. Omnpenenenue u KIacCU(PHUKANNS aMHHOKUCIOT. Kakne aMIHOKUCIIOTHI Ha3bIBalOTCsl He3aMeHUMBbIMU? [loBeneHne
AMHMHOKHCIIOT TIPU HaTPEBaHHH.

68. Peakiun KoHAEHCAUMH 0-aMHHOKUCIOT. OOpa3oBaHue MENTHIOB U MOJIMIECHTHIOB, NENTHUAHAS CBsI3b. CKOJIBKO pasHBIX
MENTHI0B MOXKET 00pa30BaThCs M3 TIIHIMHA U aaHnHa? [IpuBeanTe ypaBHEHHSI COOTBETCTBYIOMINX PEaKIIUi.

69. Kaxkoit amun o0pa3yercs npu aexapOoKcmmpoBaHun BannHa? HamummTe ypaBHEHNHE COOTBETCTBYIOMIEH pEaKIUH.

70. [IpuBeaute cxemy oOpa3zoBaHMs OUIOJSIPHOTO MOHA U3: a) INIMIMHA; 0) alaHUHA; B) JeduHa. UTto Takoe
U309JIEKTpHYECKast TOUKa?

71. Bronormueckas poik MypHHOBBIX M MUPHIMUANHOBEIX OCHOBaHMH. B kakoil ¢opme — TaKTHMHON WX JTAKTaMHOM 3TH

OCHOBaHU BXOJAT B COCTAaB HYKJICMHOBBIX KHUCIIOT?

6. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. PexoMenayemas aureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznatensctBo, roa | Komuu-Bo
JI1.1 [I'parn6epr U. U., Ham | Opranndeckas Xumus: y4eOHUK Cankr-IlerepOypr: | DnexTpoH
H. JL Jlans, 2023 HBIN
pecype
JI1.2 | HeuaeB A. I1., Opranudeckas XUMH Cankr-IlerepOypr: | DnekTpoH
bonotos B. M., Jlanb, 2024 HBIH
Komaposa E. B. II. H., pecypc
CaBBuH

6.1.2. JlonosiHuTEIBHAS JIUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |I'panx6epr U. U. OpraHudeckast XUMHS: yIeOHHUK M.: Ipoda, 2002 72
J12.2 | SIromuu B. A., XKykoB [ Arpoxumus: yaeOHOE TOCOOHE CII6.: JIanp, 2016 | DnektpoH

10. I1., Ko63apenko B. HBIH

. pecype

6.3.1 IlepeyeHb MPOrpaMMHOro odecnevyeHust

6.3.1.1 | OC Windows XP




6.3.1.2 | MozillaFirefox

6.3.1.3 | OC Windows 10

6.3.2 Ilepevyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnekrponHas OubIMOTEYHas cucTeMa u31aTenbcTBa «JlaHby. [ToMHOTEKCTOBAs ANMEKTPOHHAS OMOIHOTEKA.
VHnuBHIyanbHBIN HEOTpaHMYCHHBIH TOCTYN Yepe3 GUKCHPOBAaHHEIN BHEIHHUN [P anpec akageMuu HeorpaHHYEHHOMY
KOJIMYECTBY MOJTB30BATENEH U3 TI000H TOUKH, B KOTOPOM UMeeTcs JOCTYI K ceTr HTepHeT.http://e.lanbook.com

6.3.2.2 | DnextpoHHbIH nepuoaudeckuii cipaBouHUK «Cructema [APAHT». [TomHOTEKCTOBBIH, 00HOBIIsIEMBIH. JlocTym 11O
JIOKQJILHOM CETH aKaJeMUU

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHalIEHHOCTh

Cronbl, CTymbsi ydeHHUECKHe, IEMOHCTpAIliOHHOEe 00opyaoBaHME
(mpoextop ACER (1 mr.), undpoBas maTepakTuBHast mocka (1 mrT.),

322 Jlex YuebHast ayauTopust N
YAUTOP nepcoHanbHblii  Kommeiorep ACER (1 mr.) u y4eOHO-HAIVIsAAHBIC
mocoous
xad co crmenuanM3UpOBaHHBEIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
[UMETKH, [ITATHBBI, MEPHBIC CTAaKaHBI, XUMHYECKHE peakTuBbl) (1
wrt.), mKkagp BeITDKHOM (1 1mT.), Tabmuna «PacTBOPHMOCTH KHCIOT H
431 Jlab VY4eOHas aymuTOpHs ), ¢ ( ), p

ocHoBanmii» (1 mT.), Tabmmma «Ilepmommdveckas ~ cucrtema
MenneneeBa» (1 mrT.), gocka kiaccHast (1 mT.), cToNBl TabopaTOpHBIE
(5 mr.), Tabyperku (14 wT.), pakouna (1 wT.), cryn /m (1 wr.)

Hlkad co crenuanru3MpoOBaHHBIM WHBEHTapeM (IPOOHPKH, KOJIOBI,
ITUIIETKH, [ITATHBBI, MEpHBIC CTAKaHbI, XUMUYECKHE PEaKTHBHI), HIKad
BoeiTsokHOH (1 mr.), Tabnmma — «PacTBOPUMOCTE — KUCIOT H
433 JIab YaeOHast aynuTopust ocHoBaumit» (1  mr.), Tabmuma  «llepumoandeckas  cucrema
MenneneeBa" (1 mt.), mocka kimaccHas (1 mIT.), cToBI JabOpaTOpPHBIS
(6 mwr.), Tabyperku (14 mrT.), CTYBS ydeHWUIeckwe (5 IIT.), paKOBHHA
(1 w.), cryn o/m (1 mwr.)

KoMmproTepHasi TEXHHKa C BO3MOXKHOCTBIO IOJKIIOYCHUSI K CETH
"UnTepuer” u  olecrieyeHHMEM  JOCTyrla B DIJIEKTPOHHYIO
[Tomemenue ans “HPOPMAIIMOHHO-00pa30BaTeNbHyI0  cpeay opranmsamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yaenuueckre (34 mT.), cryaps mw/m (18 mT.), cTemnaxu ¢
maTeparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)

123 CP

8. METOMYECKHE YKA3AHUSA U151 OBYYAIOIUXCSA 110 OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIS)

Meronuka W3ydeHHs Kypca INpeaycCMaTpHUBAaeT Hapsay C JCKIMSAMH, HPaKTHYeCKUMH H JJAOOPAaTOPHBIMH 3aHATHAMH, OPTaHU3AINI0
CaMOCTOATETIBHOM PabOTHl CTYJAECHTOB, IPOBEICHHE KOHCYIBTAI[MHA, PYKOBOJCTBO MAOKJIaJaMH CTYyAEHTOB [UIS BBICTYIJICHHS Ha
Hay4HO-ITPAKTUYECKHX KOH(PEPEHIUSX, OCYIECTBICHNE TEKYIIEro 1 IPOMEXYTOYHOTO (POPM KOHTPOJIS.

Cucrema 3HaHMH 1O JUCHMIUIMHE (HOPMHpPYETCS B XOJE ayAWTOPHBIX M BHEAyIUTOPHBIX (CaMOCTOSTENBHBIX) 3aHATHH. Mcmomp3ys
JICKIIMOHHBIA MaTepuay, Y4eOHHKH ¥ ydeOHbIe IOCOOHS, OMONHHUTENBHYIO JIUTEpaTypy, MpPOSBIAS TBOPUYECKHH MOIXO,
oOyuaromuiics TOTOBUTCS K JIAOOpaTOPHBIM 3aHATHAM, paccMaTpuBas UX KaK IOMOJHEHHE, YITyOlleHHe, CHCTEeMaTH3aIlHI0 CBOUX
TEOPETHYECKHX 3HAHHH.

Jn1s1 0CBOCHUS TUCIMIUTHHEI CTYAEHTaMH HEOOX0ANMO:

1. mocemaTh JIEKIUH, HAa KOTOPBIX B CKATOM M CHCTEMHOM BHJE M3JIaraloTCsl OCHOBBI JUCIMIUIMHBL: JAIOTCA OMpENCNCHUS MOHITHH,
TEPMHHOB, KOTOpPbIE IOJDKHBI 3HATh CTyAeHTHl. CTYJEHTy BakKHO HOHATb, 4TO JIEKIUS ecTh CcBoeoOpas3Has TBopueckas Qopma
CaMOCTOSATENbHOW paboTel. Hamo meITaThes CTAaTh aKTHBHBIM COYYAaCTHHKOM JICKIMH: JyMaTh, CPaBHHBATh H3BECTHOE C BHOBB
MOJTyYaeMBIMHA 3HAHWSAMH, BOWHTH B JIOTMKY W3JIOKCHHS MaTepHana JIeKTOpOM, CIIEIUTh 3a XOJOM €ro MBICICH, 3a €ro
apryMeHTanuel, HaXOOMTh B Hel Kaxymquecs BaM caabocTH. Bo BpeMs neKkuuu MOXKHO 3aJaTh JEKTOPY BOIPOC, XKENaTedbHO B
NHUCBMEHHOM (opMe, 4TOOBI He MeIIaTh U HE HapyllaTb JIOTMKH HPOBeIEHMs JeKIMH. Kaxknas jnekuust JoJnKHa OBITH JOTHYECKH H
BHYTPEHHE 3aBEpIICHHBIM 3TallOM H3JIOKEHHUS MaTepHuana Kypca. [lopsmok HM3iokeHHS M 0O0BbeM H3JIaraeMoro Ha KaXJOH JISKIHU
Matepuana ompenenserca Pabodeil mporpamMmoil yueOHON IUCHMIUIMHBI M HPETYyCMOTPEHHBIM B HEH pacHpenesieHHeM KOJIMYecTBa
4acoB Ha Kakaylo TeMy. Kakmas Jekuus CTpOHTCs IO NPUHLUITY TPUAABL: OT OOIIEro — K 4acTHOMY, a Ha €€ 3aBeplLIarollieM 3Tare
— BO3BpalleHne K OOIeMy Ha YpOBHE BHOBb M3JIOKEHHOTO MaTepuana. JTo TpeOyeT MOAYMHEHHE €¢ ONPEIEICHHOMY, CTPOTO
BBIZICPKMBAEMOMY aITOpUTMy Wi IumaHy. OueHp BakHO cOOTHecTH MaTepHai JIEKIMH C TeMOH IPOTpaMMBI M YCTAHOBHTH, KAKHE
ee BOIIPOCHl HAIIIM OCBELIEHHE B MpPOCTyMAaHHOH nekiuu. Taioke Mmoje3Ho oOpamarbes M K ydeOHuky. Jlekius u yueOHMK He
3aMEHSIOT, a JAOTOJHSIIOT APYT ApyTa.

2. mocemaTh NpaKTHYeCKHWEe W JaOOpaTOpPHBIE 3aHATHA, K KOTOPHIM CIIEIyeT TOTOBHUTBCS M AaKTHBHO HAa HHUX paboTaTh.
JlabopaTopHble 3aHATHS HEOOXOAMMO IUIAHMPOBATH TaK, YTOOBI TeMa JIEKIWM IPEAIIeCTBOBATAa JAaHHOW TeMme JabopaTopHOTO
3aHsATUsA. Ha mepBoM 1abOpaTOpHOM 3aHSATUU CTYAEHTBI, KpPOME MHCTPYKTaka II0 TEXHUKE Oe30MacHOCTH, IOJDKHBI ObITh
TPeIyNpexXICHEl 0 paboueM pacrmopsaKe 3aHATHSA, B YAaCTHOCTH O TOM, YTO MX pabodle MecTa JOJDKHBI OBITh ITOJTOTOBICHBI JIO
3BoHKA. JlabopaTopHOoe 3aHATHE HEOOXOAMMO HAYMHATH C OMpPOCA, KOTOPBI JUIL TPyNHsl B 15 4eloBeK HE JODKEH 3aHMMATh
Oonpme 15-20 muH. Bo Bpemsi ompoca JOKHBI OBITH ONPOIIEHBI BCE CTYAEHTHI TPYIIBL, MOATOMY BOIMPOCHI, MpeAjaracMole
CTYIICHTaM, JIOJDKHBI OBITh HACTOJIBKO KOHKPETHBI, 4TOOBI TpeOOBaJIM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IpenojaBaTelb
JIOJDKEH O3HAaKOMHTH CTYIEHTOB C COJCp)KaHWeM 3aHATHSA, ¢ KOHKPETHBIMH OOBEKTaMH, KOTOpBIE OHM JOJDKHBI HM3y4nTh. Ha




Ka)XXIOM 3aHSTHH, TapajulebHO ¢ JabopaTopHOil paboToH, peKOMEHIyeTcs BBLACNIATH IJIS CTYAEHTOB BpeMs (BO BTOPOW IMOJIOBHHE
3aHATHs) Ha NpEIbSABICHHE Ha IPOBEPKY pabOT, Ha NPOXOXKIEHHE TEKYIIEro TECTUPOBAaHMS (NHUCBMEHHOTO OTBETa Ha YXe
npopaOoTaHHEIE paHee TEMBI JTAOOPATOPHBIX 3aHATHH). CTYIOCHTHI, NPOIMYCTHBIINE 3aHATHE, WM HE IOITOTOBHBINHECS K HEMY,
NPUMIAMAIOTCS Ha KOHCYNBTAlMIO K IpenojaBarento. JIabopaTopHOE 3aHATHE 3aKaHUYMBACTCS MOJBEICHHEM HTOTOB: BBEIBOAAMH IO
TeMe U BBICTABICHUEM OLICHOK.

3. cUCTEMAaTHUYECKH 3aHUMATbCS CaMOCTOSATEIBHON paboTol, KOTOpas BKIIOYAeT B ceOsi M3ydEHHE MONOJIHUTEIBHOW MH(OpMAIHH,
MaTepuaioB Y4eOHWKOB M CTaTed M3 IEPHOAWYECKON JHTepaTyphbl, pemieHHe 3aaad, HalFCcaHWe [OKIanoB, pedepaToB Uit
HOJTy4IeHHs TITyOOKHX JOMOTHUTENbHBIX 3HAHUH. 3alaHus U1 CAMOCTOSTENbHON pabOThI BBLAAIOTCS MIPEMOAaBaTENEM.

4. moj pYKOBOACTBOM IpENOAABAaTEeNsl 3aHUMATHCS HAydYHO-HCCIIEOBATENbCKOM pPabOTON, YTO MpeAronaraeT BBICTYIUICHUS C
JOKJTaJaMy Ha HayIHO-TIPAKTHIECKUX KOH(PEPEHINAX U ITyOIUKAIUIO TE3UCOB M CTATEe! 110 MX PE3yNIbTaTaM.

5. IpU BO3HUKAIOUIMX 3aTPyJHEHUSAX IPU OCBOCHUU AMCLMILIMHBL, JJI1 HEYCIEBAIOIUX CTYIEHTOB U CTYIECHTOB, HE IOCELIAOLIMX
3aHATUS, TPOBOJATCS €XKCHENEeNbHbIE KOHCYIbTAI[MM, HAa KOTOPbIE NMPUITIAIIAIOTCS HEYCHEBAIONINE CTYAEHTBl, a TaKKe CTYAEHTHI,
HCHBITHIBAIOLIIE TOTPEOHOCTH B TOMOIIY MPETIOAABATENS IIPU N3YUCHUH JUCIUIIINHBL.

IMPUJIOXKEHHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



