MMUHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHMUSA
POCCUMCKOM ®EJIEPALIUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIIbHOE YUPEKICHUE
BhICIIIET0 00pa3oBaHus
«APKYTCKHM T'OCYJAPCTBEHHBI YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kagenpa Teopernyeckoil 1 NPpUKJIAAHONH OPraHUYECKON XUMHUH
U NOJIMMEPHU3ALMOHHBIX NIPOLIECCOB

/ y Y;FBEP)KI[AIO %\ o
Iz Ji[eKaH 6}/1’0]101‘(5 Hoqq&Hﬂoro daxgibrera
it Y ’z, , A. H. MatBeeB

>

\¢ = // «20» mas 2024 .

Pabouas nporpaMma JHCHUIIMHBI
Haumenosanue nuciumunssl b1.0.17 Oprannyeckass XuMHs

Hanpasnenue noarorosku: 06.05.01 «bnonnkenepus u ononnpopmMmaTuka»

Tun oOpa3oBaTesIbHON NPOrpaMMBbI: CHIeHATIUTET

KBanuduxanus BeinyckHiKa: buonnxkenep n 6uoundpopmaTuk

dopma oOydeHUs: OYHaAsl € JIJeMEHTAMH JJIeKTPOHHOr0 O0y4YeHHUS] M JMCTAHIHOHHBIX

00pa3oBaTeIbHBIX TEXHOJIOTHIA

CornacoBano ¢ YMK 01ooro-noyBeHHOro PexomeHnnoBano kadeapoit TeopeTuueckoit u
¢bakynbTeTa MIPUKJIATHON OPTaHUYECKOW XUMHUHU U
MOJIMMEPU3ALMOHHBIX IIPOLIECCOB:

ITpoTtokon Ne 7 ot «20751 2024/ [TpoTtokon Ne 3 ot «6» mast 2024 r.
IIpencenarens /- Pt / W.o. 3aB. kadenpoii %—\

A. H. Mdmeees B.H. Kiicnses

UpkyTtck 2024 1.



V.

VI.

VII.
VIII.

Coneprkanue

Lenu u 3aga4n JUCIUILIMHBI
Mecto nucuuminael B ctpykrype OITOIT BO
TpeboBaHus K pe3yabTaTaM OCBOCHUS AUCIUTLTUHBI
ConepxaHue U CTPYKTypa JTUCIUILTHHBI

4.1 Copeprxanue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

4.2 Tlnan BHEAyAMTOPHON CAMOCTOSTEIILHON pabOThl 00YUYaOIIUXCS 10
JTUCLIUTUIAHE

4.3 Conepxanue yaeOHOT0 MaTepuana

4.3.1TlepeueHb  CEMHUHApPCKHMX,  NPAKTHYCCKUX  3aHATHH U
71a00paTOPHBIX padOT

4.3.2 TlepeueHnb TeM (BOIPOCOB), BBIHOCHUMBIX Ha CaMOCTOSITEIILHOE
U3yYeHHE CAMOCTOSATEIbHON paboThI CTYICHTOB

4.3.3 Metonuyeckue yka3zaHUS MO OPraHU3aldd CaMOCTOSITEIIbHON
paboThI CTYICHTOB

4.4 TlpumepHas TeMaTHKa KypCOBBIX paboT (IIPOEKTOB) (IIPH HAJTUYNH)
VY4ebHO-MeTomu4Yeckoe W WHGPOPMAIMOHHOE  OOecrevyeHue
JUCITUTIAHBL:

a) OCHOBHAs TUTepaTypa;

0) TOTOJIHUTEbHAS JTUTEPATYPA;

B) NMEPHOANYECKIE N3TAaHHS;

T) CITUCOK aBTOPCKMX METOIMUYECKUX pa3paboToK;

n) Oa3pl JaHHBIX, IOHWCKOBO-CIPAaBOYHblE U HH(POPMAalMOHHbIE
CHCTEMBI
MarepuanbHO-TeXHUYECKOE 00ecTieueHrne JUCITUTITUHBI (MOTYJIs)

6.1 YuebHno-nabopatopHoe 000pyaoBaHKE

6.2. Marepuaisl

6.3. TexHMUECKHE U DIIEKTPOHHBIE CPEICTBA
OO6pa3oBaTeabHbIC TEXHOJIOTHU

Ouenounsie cpeactaa (OC)

CcTp.

o o1 A W W

11

15
17

18

18

18
18
19
19
20
20

20
20
20
20
21



I. EJH U 3ATAYM JUCHUATIIVHBI

Henu: dbopmupoBanue 0a30BBIX NPEICTABICHUN O COBPEMEHHOW OpPraHMYECKON XHWMUH,
XUMHUYECKHX METO/aX MCCICIOBAHUS OPraHUYECKUX M OMOOPTraHMYECKUX COCIMHEHUN U MX
CMecCeil; 3yueHue TCOPHH, TPAKTHKU U 0COOCHHOCTEH aHAIN3a OPraHUIECKUX BEIIECTB.
3agaun:
1. ocBOeHHE pa3TUYHBIX METOJOB H3yUEHUSI XUMHUECKUX U (PU3HMUECKUX CBOMCTB OPTaHUYCCKUX
COCIMHEHUN U UX CMECEH,
2. ¢dopMHpoBaHHE HABBIKOB HamOosiee 3(hPEeKTUBHOrO BHIOOpA YCIOBHUS aHAIM3a, UCXOMS W3

npeaABapUTCIIbHBIX JaAHHBIX O COCTABC IMMOJIMKOMIIOHCHTHBIX cMmeceit OpraHN4YCCKUX BCIICCTB,

KaK CHHTCTHUYCCKOI'O0 IMPOUCXOXKIACHUS, TAK U BBIACICHHBIX U3 IMIPUPOIHBIX 00BEKTOB.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucruruimHa «OpraHudeckas XUMHS» OTHOCUTCS K 0OS3aTeNbHOW YacTH
y4eOHOro IlaHa IOJrOTOBKU crenuanucToB no HampasieHuto 06.05.01 «buounxenepus u
ouonnpopmaruka» (51.0.17).

2.2. J1y1s n3ydeHus NaHHOW y4eOHOH TUCITUTUIMHBI HEOOXOAMMBI 3HAHWSI, YMEHUS M HABBIKH,
dbopMupyeMbie MPeANIECTBYIOIUMU JUCIUILTUHAME, 2 UMEHHO!

«O6mmas u Heopranuueckas xumusn» (b1.0.16),

2.3 TlepeycHp MOCIEAYIOMIMX yYeOHBIX TUCHUIUIMH TMpOrpaMMbl  OakajaBpuara IO
HanpaBienuto 06.05.01, ans KOTOphIX HEOOXONWMBI 3HAHUS, YMEHHS W HaBBIKH,
bopMupyeMbIe TaHHOH yueOHON AUCIUTUINHON:

«AHanutuueckas, pusnueckas u kowtonaHas xumus» (b1.0.26),

«buoxumus» (51.0.28),

«DU3UKO-XUMHUECKUE MeTOIbI uccienoBanuit» (51.0.30),

«[TogroroBka K MpoOIEAype 3allUThl W 3alUTa BBITYCKHOW KBAIH(UKAIIMOHHOW pabOThI»

(B3.01(J1)).



I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI
[Ipouiecc ocBOEHWsT TUCHUILUIMHBI HAmpaBiIeH HAa (QOPMHUPOBAHUE KOMIIETCHIIHIA
(amemenToB cieayronmx kommnereniuii) B coorserctBur ¢ ®I'OC BO u OIT BO mo manHomy
nHanpasnenuio noocomosku 06.05.01 «bBuoursicenepus u buourgpopmamuray.
IlepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00yUeHUsI 1O JUCIUIJINHE, COOTHECEHHBIX €

HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeHII Uil

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTeHI Uil
OIIK-2 H/[Konk-21 3HaTh:
Crnioco0eH UCToIb30BaTh JleMoHCTpUpYeT (hyHIaMeHTalbHbIE paszensl
CIELIMAIM3UPOBAHHbIE CIEeLMaIM3UPOBAHHbIE OpraHUYEeCKOn XUMHH,
3HaHUA QyHIAMEHTaJIbHBIX | 3HAHUA B 00JaCTH HEOOXOJMMbIE 7Sl  BBIIIOJHEHUS
pa3aesioB MaTEMATHKH, (byHIaMEeHTaIbHBIX paboT 1 MPOBEICHUS UCCIIEIOBAHUI
(bU3UKY, XUMUH U pa3aesoB MaTeMaTUKH, (cocTtaB, CTpoeHHE U XMMHYECKHE
OMOJIOTHH JUTSI TPOBEACHUS | (DU3UKH, XUMUH, CBOMCTBAa OCHOBHBIX BEILIECTB U
HCCIIeIOBaHMi B 00J1acTH OMOJIOTHH U MEPCTIEKTUBBI | XHMUYECKUX COCIUHEHHM, CBS3b
OMOWHKCHEPUH, MEXIUCLUUIIITMHAPHBIX CTpOEHHMSI  BeElleCTBA C  €ro
OMOMH(POPMATUKHU U HCCIICI0BAHUI CBOMCTBaMH);
CMEXKHBIX JUCIUILTAH Ymern:
(Momyseit) aQHAJIM3UPOBATh JUTEPATypHBIE U
9KCIIEPUMEHTAJIbHBIE JaHHBIC;
OPUMEHATh  OCHOBHBIE  3aKOHBI
XUMUH npu 00CYXIEHUH
MOJTyYEHHBIX Pe3yJIbTaTOB;
Baaners:
HaBbIKAMU WCIOJIb30BAHUSA
XUMHUYECKOTO u ¢buznKo-
MaTeMaTUYECKOTO amnmapara,
HE00X0MMOro JUISt
npodeccuoHaIbHON AEATeNbHOCTH;
HaBbIKAMU  OIMCAaHUS  CBOWCTB
BELICCTB Ha OCHOBE
3aKOHOMEPHOCTEH,  BBITEKAIOIINX
U3 [EePUOJUYECKOr0 3aKOHA U
Ilepnoanueckoit CUCTEMBI
JJIEMEHTOB.
HJ[Konk-23 Ymers:
Bnaneer METOJIaMH | IPOBOJUTH XUMHUYECKHE
XUMUH, busukn U | DKCIIEPUMEHTHI 10 IpeiaraeMbIM
MaTeMaTH4eCKOro METOJUKaM  C  IPUMEHEHHEM
MO/IETUPOBAHUS i | 000pyI0BaHMS XUMHUYECKON
IIPOBEICHUS nabopatopun Cc  cOONIOIEHUEM
UCCIIEIOBAaHUM B OOJACTH | MpaBUJI W HOPM  TEXHHUKHU
OMOMH)KEHEepHH, 0€30MaCHOCTH.
OMonH(POPMATUKH Baagers:
HaBBIKaMU 00PabOTKHU pe3yIbTaToOB
9KCIIEPUMEHTA.




V.

(I)opMa l'lpOMe)KyTO‘{HOi/i aTTeCTallMM . IK3amMeH

KOJIU4YE€CTBA AKAACMHUYICCKHUX YaC0B

Tpya10eMKOCTh TUCHUILIMHBI COCTABJISAET 4 3aUeTHBIX eqnHUIbI, 144 yaca.

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 Couepmafme AUCHUILIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, C YKa3aHUEM BHI0B y‘leﬁHbIX 3aHSATHH M OTBEJEHHOI0 HA HHX

Bunpl yueOHol paboThl, BKIIIOYas CAMOCTOATEIFHYIO paboTy
00y4aroIuxcs U TPYJ0EMKOCTh

CDOpMBI TCKYIICTO

(B "acax)
o KOHTPOJISt
= KonTakTHas paboTta npenoaaBares C u
3 S yCIeBaeMOCTH,;
Ne n/m Paznen qucHUIIMHbL TEMbI g 00y4aroIUMUCS T .
o 5 dopMa MpOMEKYTOUHOU
© % arTecTaluu
Tlextuu JlaGoparopHsie KCP + koHCyIbTaIIUAM + § o (no cemecmpam)
3aHATHSA KO =8
S S
O &
Beenenue. Mcropus pa3BuTus U yCexu
COBPEMEHHOM OpraHNYeCKON XUMHH.
OCHOBBI CTPOEHHS Y aHAJIN3 PEAKIIMOHHOM
1 CMOCOOHOCTH OPTAHHYECKHX COCTMHCHHIA. 2 1 1 3 3 | Ilposepxa KP
Knaccudukanus u HoMeHKIaTypa
OpPraHMYECKHUX COECIUHEHHM.
BanenTHbie cocTOsIHUS aTOMa yIiiepoJa.
THUIBI XUMUYECKUX CBA3EH, UX
2 XapaKTepUCTHKU. B3anMHoe BiusiHuE 2 1 1 3 3 | Vernsiit ompoc
aTOMOB B MOJIEKYJIAX, dJIEKTPOHHBIE
3¢ PexThI.
Knaccudukanus opraHMuecKux peakuui u .
3 (uras op pearh 2 2 3 3 | YcrHbIi onpoc

pEareHToB.




Bupl yaeGHO# paboThI, BKIIFOYAsi CAMOCTOSTEIBHYIO pPaboTy
00y4arouxcs U TPYJ0EMKOCTh

DopMBbI TEKYLIETO

(B "acax)
o KOHTPOJIS
= KonraktHas paboTa mpemnoaBaTens ¢ m .
3 s yCIIEBaEMOCTH,
Ne n/m Paznen qucHUIIIMHbL TeMbI S 00y4aroIIUMUCS T .
o 5 dopMa MpOMEKYTOUHOU
S % arTecTaluuu
JlaboparopHsie KCP + koncynpramuu + | 5 =
Jlexiuu patop yJbTal g (no cemecmpam)
3aHATHUSA KO 58
S
O &
KucnorHo-ocHOBHBIE CBOMCTBA .
4 OPraHUYECKHUX COEIUHEHHH. 2 1 3 3 | Yerusiii ompoc
Buer uzomepun opraHndecKux .
5 COCTHHEHHIL. 2 1 3 3 | YcrHBIH onpoc
6 VYraeBogopoasl. O0mias XxapakTepUCTHKA, ) 1 ) ) ) Y CTHBII ompoc,
Kjaccupukanus. AjJKaHbl U UKIOAIKAHBI. npoBepka oTuéra 1o JIP
7 AJIKEHBI, aJIKaIUEHBbI. 2 1 2 2 o | Yerslii onpoc,
nposepka otuéra o JIP
8 AJIKHHEL 2 1 2 5 5 YcrHbii ompoc,
nposepka oruyéra no JIP
9 ApoMaTnuecKue yrieBoa0pO/Ibl. 2 1 2 2 o | Yersiii onpoc,
npoBepka oryéra no JIP
10 | TamoreHnpousBoHbBIE yIIEBOJOPOIOB. 2 1 2 2 o | Yersiii onpoc,
nposepka oruyéra no JIP
OKCUIIPOHM3BOJIHBIE YTIIEBOJIOPOJIOB. YcTHbIi onpoc,
11 CnupThl, 0THOATOMHBIE U MHOTOATOMHbBIE 2 1 2 3 3 nposepka oruyéra no JIP
12 | Denors. 2 1 2 2 g | Ycruti ompoc,
npoBepka oruéra no JIP
13 | Tlpoctere s¢mper. 2 1 2 2 p | Yermbii ompoc,
npoBepka oruéra no JIP
YceTHBIM onpoc
14 Kap6onunbsHbie coeuHeHUs. ATbIETUIBI U 2 1 2 3 3 poc,

npoBepka oruéra no JIP




Bupl yaeGHO# paboThI, BKIIFOYAsi CAMOCTOSTEIBHYIO pPaboTy
00y4arouxcs U TPYJ0EMKOCTh

DopMBbI TEKYLIETO

(B "acax)
o, KOHTPOJIA
= KonrakTHas paboTa npemnoaBares ¢ = )
3 a YCIIEBa€MOCTH;
Ne n/m Paznen qucHUIIIMHbL TeMbI S 00y4aroIIUMUCS T .
o 5 dopMa MpOMEKYTOUHOU
S % arTecTaluuu
JIaboparopHsle KCP + koHCyNbTaIlUK + 5 =
Jlexiuu patop yJbTal g (no cemecmpam)
3aHATHUSA KO 58
S I
O a
KETOHBI.
15 KapOoHOBBIE KUCIIOTHI ¥ KX TTPOU3BOIHBIC. 2 1 2 2 2 VYcrHblii onpoc,
nposepka oryéra no JIP
OKcH- W OKCOKHCIIOTEL YcrHblii onpoc,
16 2 1 2 3 3 ..
npoBepka oryéra no JIP
YraeBoibl: MOHOCAXapHu/Ibl, VYcrHblii onpoc,
17 OJIMTOCAXapHUIbl U ITOIUCAXapUIBL. 2 1 2 2 2 nposepka oryéra mno JIP
AMUHBI amu(aTUICCKUE U aPOMATUICCKHE, YcrHblii onpoc,
18 MIepBUYHbBIC, BTOPUYHBIC U TPETUYHBIE. 2 1 1 3 3 npoBepka otuéra mo JIP
19 AMHHOKHCIIOTHI, IENTUIBI U OCIKH. 2 1 1 3 3 YcrHblii onpoc,
npoBepka oruéra no JIP
Hroro yacos 16 32 48 48 IK3aMeH

[Tpumeuanue: KP — kontponbHas padota, JIP — maboparopnas pabdora.




4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEJIbHOM PadoThl 00YYAKOIIMXCS N0 TUCHHUIJIHHE

CamocTosTenabHas paboTa 00yyaronuxcs

Y4e0HO-METOUUECKOE

. 3arpaTsl Onenounoe obecrneuenne
Cemectp Hassanue pasznena, TeMbl Bun camocrosrensHon Cpoku BDEMCHIL CDEICTRO CaMOCTOSITeIbHOM
abo0TbI BBITIOJTHEHUS P pelt aBOTEI
P (dac.) P
Brenenue. Mcrtopust pa3BUTHS U yCIEXU
COBPEMEHHOM OPraHUYECKON XUMHUH.
. . CM. CIIUCOK
OCHOBBI CTPOEHUS M aHAIN3 peakMOHHON |PaboTa ¢ nmuTtepaTypoii, .
2 . . 3 [Tposepka KP  [pexomenayemoii
CIOCOOHOCTH OPTraHUYECKHX COSAMHEHUH. |[MaTepHajIoM JICKIUN HTEDATYDbL
Knaccudukanus 1 HOMEHKIaTypa patyp
OPraHu4eCKUX COCTMHECHUMN.
2 BanenTHble COCTOSIHUSA aTOMa yIriIepoJa.
TuIbl XUMHYECKUX CBSI3€H, NX . CM. CIIMCOK
PaGora c iureparypoi, . .
XapaKTepUCTUKU. B3auMHoe BiusiHuE 9 3 Y CTHBIN ONPOC |pEKOMEHAYEMOU
MaTEpUAIIOM JIEKLUI
aTOMOB B MOJIEKYJIaX, 3JICKTPOHHBIE JIUTEpPaTyphl
3¢ eKThI.
2 Knaccugukanus opraHMueckux peakuui u CM. CIIUCOK
pEeareHToB. PaGora c nmureparypoit 3 Y CTHBIN OTIPOC | PEKOMEH Ty MO
JUTEPATypBI
2 KucnoTHO-OCHOBHBIE CBOKICTBA Pabota c nutepatypoit VY CTHBIN OMPOC | CM. CITUCOK
OpPraHUYECKUX COEANHEHUN. 3 PEKOMEH Ty MO
JUTEpaTyphl
2 Buasl nzoMepuu opraHu4ecKux Pabora ¢ nureparypoit VY CTHBIN ONIPOC | CM. CIIMCOK
COeIMHEHU. 3 pEeKOMEHIyeMon
JUTEPATYpHI
2 YrneBonopoasl. O0mias xapaktepuctuka, |Paborta ¢ nureparypoi, YcTHBIN ompoc, | CM. CITUCOK
KJaccuukanus. AJKaHbl M HUKIOANKAHbL. (MaTepHaloM JIEKIIHH, 2 IIPOBEpKa PEKOMEHTyeMOM
oAroToBKa oT4yéTa 1no JIP otuéra 1o JIP |mmrepaTyphl
2 ATIKEHBI, aIKaJUEHBI. PaGora c nureparypoi, Y CTHBIN 0poc, | CM. CIIUCOK
MaTEepUajIOM JIEKIUH, 2 IIPOBEpKa peKoMeHAyeMOM
OATOTOBKA 0T4éTa 1o JIP otuéra o JIP | nurepaTypbl




CamocrositenpHas pabora 00yJaomuxcs

y‘l€6H0-MeTOZ[I/I‘{CCKO€

Cemectp Ha3Banue pa3znena, TeMbl Bun camocrositenbHOM Cpoxku 3aTpatsi Ouerotroe Ca;ii;gi::;fgoﬁ
0O0THI BBITIOIHEHUS BPEMCHH CPEACTBO 6
pa (uac.) paboThI
2 AJIKUHBIL. Pabota ¢ nurepatypoi, VYcTHBIN onpoc, | CM. CITUCOK
MaTepuaioM JEKIHH, 2 IIPOBEpPKA PEKOMEH1yeMOi
oAroToBKa oryéra mno JIP otuéra 1o JIP |smmreparypsl
2 Apomarnyeckue yrieBoJ0pOIbl. Pabota ¢ nurepatypoi, YceTHBIT ONIPOC, | CM. CIIUCOK
MAaTepHAIOM JIEKLU, 2 poBEpPKa pEKOMEHTyEMOM
oJAroToBka oruéra no JIP otyéta o JIP | aurepatypsl
2 ["asiorennpon3BoAHbBIE YTIEBOAOPOIOB. PaGora ¢ nureparypoi, YcTHBIN OIIpocC, | CM. CIIMCOK
MAaTepHaIOM JIEKIUT, 2 poBEpPKaA PEKOMEHTyEMOM
MOJIrOTOBKAa oTuéTa 1o JIP otuéra no JIP | nureparypsol
2 OKcHUITPOU3BOIHBIE YTIIEBOIOPOIOB. Pabora ¢ nurepatypoi, YceTHBIM OnpoC, | CM. CIIMCOK
CnupThl, OTHOATOMHBIE U MHOTOATOMHBIE  |[MAaTEpUAJIOM JIEKIIUH, 3 MIpOBEpPKa PEKOMEHTyeMOr
IOAr0TOBKA 0T4éTa 1o JIP otuéra 1o JIP |nmmrepaTypbl
2 DeHOJIBI. PaGora c nureparypoi, Y CTHBIN OIIPOC, | CM. CIIMCOK
MAaTepHAIOM JIEKLUH, 2 poBEPKA PEKOMEHTyEMOM
MOJIrOTOBKa oTuéTa 1o JIP otuéra no JIP | nureparypsl
2 IIpocTeie 3¢upsl. Pa6ora c nureparypoi, VYceTHBIN 0npoc, | CM. CITMCOK
MaTEpHUAJIOM JIEKLUH, 2 IIPOBEPKA PEKOMEHlyeMOU
oAroToBKa oT4yéTa 1no JIP otuéra o JIP | mmrepaTypbl
2 Kap6ouumnbHable coequnenus. Anpaeruasl u [Pabora ¢ muteparypoil, VYceTHBIN onpoc, | CM. CITMCOK
KETOHBI. MaTepHaoM JIEKIHH, 3 IIPOBEPKA PEKOMEHlyeMOU
oAroTOBKa oT4yéTa 1no JIP otuéra o JIP | nmrepaTyphl
2 KapOoHOBbIE KUCIIOTHI M UX MTPOU3BO/HbIE. (PaboTa ¢ nutepaTypoH, Y CTHBIN OIIPOC, | CM. CITUCOK
MaTepHaIOM JIEKIU, 2 poBEpKa pEKOMEHTyEMOM
IOATr0TOBKA 0T4yéTa 1o JIP orué€ra 1o JIP | mureparypsl
2 OKCH- 1 OKCOKHUCIIOTBHI. Pabota c nmutepatypoii, YcTHBIN Onpoc, |CM. CITUCOK
MaTEepUaJIOM JIEKIUH, 3 IIPOBEPKA PEKOMEH1yeMOi
OATrOTOBKA 0T4€Ta 1o JIP otuéra o JIP | mmrepaTypbl




CamocrositenpHas pabora 00yJaomuxcs

y‘l€6H0-MeTOZ[I/I‘leCKO€

Cemectp HasBanwue paznena, TeMbl Bug camocTosTenbHOM Cpoku 3arpars! Ouenouroe Ca;ii;gi::;fgoﬁ
0O0THI BBITIOIHEHUS BPEMCHH CPEACTBO 6
pa (uac.) paboThI
2 VYTaeBobl: MOHOCAXapHbl, onurocaxapuabs [PaboTa ¢ nmurepaTypoH, YeTHBIT ONIPOC, | CM. CIIMCOK
U MTOJIUCAXAPUIBI. MaTepuaioM JEKIHH, 2 IIPOBEpPKA PEKOMEH1yeMOi
oAroToBKa oryéra mno JIP otuéra 1o JIP |smmreparypsl
2 AmuHbI anudaTruueckue u apomarudeckue, |Pabora ¢ mureparypoit, VYcTHBIN onpoc, | CM. CITUCOK
MIepBUYHBIC, BTOPUYHBIC U TPETUUHBIE. MaTEepUaJIOM JIEKIUH, 3 IIpOBEpKa peKoMeHayeMoi
oJAroToBka oruéra no JIP otyéta o JIP | aurepatypsl
2 AMUHOKHUCIIOTBI, HENTHU]IBI U OTTKH. PaGora ¢ nureparypoi, Y cTHBIN onpoc, | CM. CIIUCOK
MaTepUajIoM JEKIUH, 3 IIpOBEpKa peKoMeHayeMoi
MOJIrOTOBKAa oTuéTa 1o JIP otuéra no JIP | nureparypsol
OO01mast TpPyA0EMKOCTh CAMOCTOSITEITLHOM PabOThI IO TUCITUILIMHE (4ac) 48
Brogxer BpeMeHH CaMOCTOATEIbHOM PadoThl, Pe1yCMOTPEHHbIH Y4eOHBIM IIAHOM J1JISl 48

JAHHOW TMCIMIJIMHBI (Yac)

[Tpumeuanue: KP — koHTposibHas padota, JIP — maboparopnas padora.
Koumakmmnas paboma mosicem 6vims ayoumopHotl, 6HeayOUmopHoOU, a makice NPoBOOUMbCsL 8 JJIeKMPOHHOU UHPOPMAYUOHHO-00PA308AMENbHOU Cpeoe.
Konmaxmnas paboma npu npogedenuu yuebHbIX 3aHAMUL NO OUCYUNTUHAM (MOOYIAM) 8KIIOUAem 8 ce0s.
3AHAMUSL IEKYUOHHO20 MUNA (TeKYuu U UHble yueOHble 3aHAMUA, NPe0yCMAMPUSArujie NpeuMywecmeeHHyio nepedaiy yueOHol uHghopmayuu neoazo2uieckumu pabomHuKamu
opeaHuzayuy u (WIL) IUYamu, RPUGIEKAeMbIMU OP2aHU3ayuell K peairuzayuu 06paz08ameibHbiX NPOSPAMM HA UHBIX YCIOBUSX, 0OVUAWUMCS),
3AHAMUSL CEMUHAPCKO20 MUNA (CEMUHAPYL, NPAKMUYECKUEe 3aHAMUS, NPAKMUKYMbL, 1a00pamopHbvle pabonivl, KOIOKGUYMbL U UHblE AHAIOSUYHbIE 3AHAMIUSL),
2pynnosuvie KOHCYIbmayuu,
UHOUBUOYATLHYIO PAbOMY 00YUAIOWUXCA ¢ Nedao2UecKUMU PADOTMHUKAMY OP2AHU3AYUY U (UTW) TUYAMU, NPUSTEKAeMbIMU Op2aHu3ayuell K pearu3ayuu 06pazoeamenbHblx
NPOZPAMM HA UHBIX YCAOBUAX (8 MOM YUCTe UHOUBUOYATbHBIE KOHCYIbMAYUlL);
UHYIO KOHMAKMHYI0 padbomy (npu Heo6X00UMOCMU), NPEOYCMAMpUsaowyio Spynnogyio uiu UHOUGUOYAIbHYIO pabomy o0yyaowuxcs ¢ neoazoeudeckumu pabomuuxkamu
opeanuzayuy u (UaL) IUYaAMU, NPUSIEKAeMbIMU Op2aHu3ayuell K pearusayuu 006paz08amenbHbix NPOSPAMM HA UHBIX YCIOBUAX, ONPedeNaeMyl0 Op2anu3ayuell camocmosmenbHo.
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4.3 ConepxxaHue y4eOHOIro MaTepuaJia

CO)Iep)KaHI/Ie pa3xejioB 1 TEM TUCHUIIJIHHBI

Beeoenue. Hcmopusa pazeumusn u ycnexu cO6pPeMEHHOU OPZAHUYECKOU XUMUU.
OcHogbl cmpoenus u aHalu3 pPeaKYUOHHOU CHOCOOHOCMU OpP2AHUYECKUX
coeounenuii. Knaccugpuxayuna u nomenknamypa opzanuueckux coeOuHenuil.
BBenenue. Oramnbl pa3BUTHS OpPraHMYECKOW XMMMH. 3HAUYE€HUE OPraHMYECKOM XMMHUU Ui
OHMOJIOTUH, CENBCKOTO XO3S5IIICTBa, MEAULIIMHBI U MPOMBIIUICHHOCTH. Y CIEXU COBPEMEHHOM
oprannueckoi xumuu. Opranndeckasi XMMusi Kak OCHOBA JIJIs1 CO3/IaHUs HOBBIX MaTepUaOB,
MUIIEBBIX MPOAYKTOB, MECTULIMIOB, JIEKAPCTBEHHBIX BEIIECTB. BblneiaeHne opraHudeckux
BEIIECTB U3 OMOJIOTMYECKUX OOBEKTOB, CUHTE3 U3 HEOPTaHUYECKUX BEILIECTB.
OCHOBBI CTPOEHHS U PEAKLMOHHOM CIIOCOOHOCTH OpraHUYecKux coenuHeHuil. Teopus
CTpoeHUl opranndeckux coenqunenuit A.M. bytieposa.
Banenmnwie cocmoanua amoma yenepooa. Tunvi xumuueckux ceéaseil, ux
xapakmepucmuku. B3zaumnoe enusanue amomoe 6 monexkynax, 31eKmpoHHble
Ihpexmot.
BaJleHTHEIE COCTOSIHMS aToMa yriaepona: Sp>-, Sp’-, sp-rubpuamsamuy. THIIEI XHMHYECKHX
CBs3€H: KOBAJICHTHBIE (JIOKATM30BAaHHBIE U JEJIOKAIN30BAaHHBIC), JTOHOPHO-AKIIEITOPHEIE,
BOZIOPO/IHbIE U MOHHBIE. CTpOEHUE T- U G- CBsI3ed. XapaKTepUCTUKN KOBAJIEHTHOM CBSI3HU.
JBoiinas u TpoiHas cBs3u. CONpsDKEHHBIE CUCTEMBI C OTKPBITOH M 3aMKHYTOH IIETIBIO.
B3aumHoe BiMsSHHE aTOMOB B MOJIEKYJaX U CIOCOOBI €ro mnepeiaud: UHAYKLHOHHBIA U
ME30MEpHBIN 23P(HEKTHI.
Knaccugukayusa opzanuueckux peakyuii u peazeHmoas.
['oMOIUTHYECKUI M TETEPOIUTHYECKUN pa3phIBbl CBsI3ed. THUIBI MPOMEKYTOUHBIX YACTHIL:
panukanbHble, 3JekTpodunabHble W HykiIeoduibHble. Kiaccudukanms peaxkuuii 1o
MEXaHU3MY: 3aMelIeHne (anexTpodunbHOE, HYKJICO(UIHHOE, paguKaIbHOe);
npucoeAUHEeHne  (3NIEKTpOPUIbHOE, HYKICOQUIbHOE, paJAMKaIbHOE), OTIICIJICHUE.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
Kucnomno-ocnosnuie ceolicmea opeanuueckux coeOuHenuil.
KucnoTHBIE M OCHOBHBIE CBOMCTBA OPraHUYECKUX COeAMHEHNH. KMCIOTHOCTh 1 OCHOBHOCTH
no bpencreny-Jloypu. Cialble KUCIOTHI 1 OCHOBaHMsS B OMOJIOrMUYECKUX cucTemMax. Kucnorsl
u ocHoBaHus JIpronca. Teopus )KECTKUX U MATKUX KHCIOT U OCHOBaHUI.
Buowt uzomepuu opeanuueckux coeounenuii.
I'omonorus u romosjoruyeckue psabl. V3omepuss OpraHMYECKHX COeAUMHEHUH. Buasl
n3omepuu. Koudopmamuu u xondurypamuu. [lpencraBieHus o CBOOOJHOM BpalleHUU
BOKPYI' G-CBSI3U M KOH(OpManuu MoOJeKyibl. M3oMepHs ckenera W MOJOXKEHUS KpaTHOU
CBs3H, 3aMmecTuTenst. MexknaccoBas nuzomepus. Crepeon3oMepusi OpraHn4ecKuX MOJIEKYI.
Yenesooopoov. QOoéwana xapakmepucmuxa, Kraccugukayus. Ankanvel u
UUKOAIKAHBL.
OOpa3zoBaHre M HaxOXACHHE YTIJIEeBOJOpOAOB B mpupone. Homenknarypa u uzomepus
AJIKaHOB, AJIKEHOB, aJIKHHOB U aPEHOB.
AnkaHbl, GU3NYECKUE U XUMHUYECKHE CBOMICTBA: XJIOPUPOBAHHE, HUTPOBAHHUE (MEXaHU3MBI
peakuil paJuKaJbHOTO 3aMEIleHNUs), OKUCIIEHUE, TUpoNIn3, feruapupoanue. [lomyuenue,
pacnpoCcTpaHEHHUE B IPUPOAE U IPUMEHEHNE.
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[{uknoankanbl, 00IIasi XapaKTEPUCTUKA, CIIOCOOBI MOMY4YeHHs, GU3NYECKUE U XUMHUYECKUE
CBOMCTBA. Peakuuum MalbIX M HOPMaJbHBIX LMKIOB. PacnpocTrpaHeHue B NpPUPOAEC U
IIPUMEHEHUE.

7. Ankenwvl, ankaouensl.
AnkeHbl. AHanu3 peakUMOHHOW crocoOHOCTU. PU3NYECKHME U XUMHUYECKHE CBOMCTBA!
Mexanusm  37eKTpOQUIBLHOTO MPUCOEAMHEHHS K JABOWHOM cBsi3u. OTHOCHTENbHAs
CTaOUIIBHOCTh TEPBUYHBIX, BTOPUYHBIX U TPETHUYHBIX KapOkaTuoHOB. IIpucoennnenue
raJIoreHOB, TaJOreHOBOAOPOAOB (MpaBuio MapkoBHHMKOBaA), ruaparanus. ['uapupoBaHue.
Oxkucnenue: o6pa3oBaHue riuKoiei no Baruepy, o3onuposanue. [lonuMepusanus ankeHoB.
[TpoMbIlITIEHHBIE HICTOYHUKY U ITyTH TEXHUYECKOIO IPUMEHEHNUS aJIKaHOB U AJIKEHOB.
Ankaguensl. CTpoeHHE, HOMEHKJIATypa. YTJIEBOAOPOAbl C CONPSIKEHHBIMU JIBOMHBIMU
CBs3sIMH: OyTaaueH, H30MpeH. AHaIM3 PEaKIMOHHON CHOCOOHOCTH, (U3WYECKUE U
xuMuueckue cBomctBa. CrnocobHocth K 1,2- u 1,4 — npucoeaMHEHUIO, MOTUMEPU3ALINS.
[TonsiTre o ctpoennu kayuyka. Teprnensl. [IpupoaHble HCTOUHUKH U TPAKTHYECKOE 3HAUCHUE
JTUEHOBBIX YTIIEBOJOPOIOB.

8. AnKuHwl.
CtpoeHue, HOMEHKIAaTypa. Peakuuu npucoequHeHus] K TPOHHON CBsi3U (dIEKTpodUiIbHOE,
HyKJIeopUIbHOE H paguKalbHOE): TUApUpoBaHHe, Tuaparanus (peakuuss Kyueposa),
IPUCOEAMHEHNE  TaJOreHoB,  rajloreHoBOoAOpoJoB,  cnuptoB.  C-H—kucinorHocTb
AlleTUJICHOBBIX YTJIEBOJOPOJIOB, 3aMEIICHHUE alleTUIEHOBOTO aToMa BOJAOPOJa Ha METall.
Peaxuuu nu-, Tpu- u nonmumepusanuu. CuHTE3bl Ha 0ase aueTwieHa. PacrpocTpaHeHune B
MPUPOJIEC U IPUMEHEHHUE.

9. Apomamuueckue y2nee000poonl.
Knaccudukanusa. Ctpoenue O6eH30i1a, apOMaTUYHOCTH (MpaBuiio Xiokkens). dusndeckue u
XMMHUYECKHE CBONCTBA apeHOB. Peaknuu 5>IeKTpOQHUIBHOIO 3aMELIeHHs: MEXaHM3M U
IpUMeEpHI (TaJIoreHUPOBaHKE, HUTPOBAaHUE, CYJIb(pUPOBaHUE, ATKUIMPOBAHUE, ALUIUPOBAHUE
apoMaTHYecKoro sjapa). BiusHue 5SI€KTPOHOJOHOPHBIX M AJIEKTPOHOAKIIETITOPHBIX
3aMecTUTeNed Ha CKOPOCTh U HampasiieHue peakuuu. [IpaBuno opuenrtanuu. OKkucieHue u
BOCCTAHOBJIEHHE apOMaTHYECKUX YIJIEBOJAOPOJOB. PacmpocTtpaneHue B mnpupoje u
IIPUMEHEHHE.

10. T'anozennpou3seoonuvie y2neeo00pooos.
Knaccugukanus, wnzomepusi, HoMmeHkIaTypa. CnocoObl MOMy4YeHMs: TaJOr€HUPOBAHUE
QJIKaHOB, O€H30Ja U €ro roMoJIOrOB. XJIOPUPOBAaHUE TOJyoJia B OOKOBYIO Liellb U B PO
(MexaHu3M, ycnosus). [IpucoenuHenne raloreHoB ¥ raJloréHOBOI0OPOAOB K KPaTHOM CBSI3M.
[MonydeHue ankuiraaoreHuioB u3 cnuptoB. [lomspaocts cBsizu C — Hal. HykneodunsHoe
3amemenue. [lonstme o wmexanm3max Syl w Sn2. Tlpumepsl THUIMYHBIX —peakInit
HykieopuiabHoro 3amenieHus. CpaBHEHHE QJIKWI- W apWITrajlOreHHI0B B pPeakIUH
HYKJI€O(UIbHOIO 3aMeleHUs Ha THAPOKCWI. BrusHue xapakrepa U MOJIOXKEHUS
3aMECTHUTENEH, CTOSIIUX Yy sApa apuirajoreHuIoB, Ha PEeaKIMOHHYIO CIIOCOOHOCThH CBSI3U
yraepoa — rainoreH. Peakumy snuMuHHMpoBaHMs. OTLIEIUIEHHWE TalOT€HOBOJIOPOAOB OT
AJIKWJITAJIOT€HUIOB. HampasieHHOCTD peakuuii ANMMHUHHAPOBAHMUS. Peakuun
AJIKWITAJIOT€HUI0B c METAIIINYECKUM HaTpHUEM, MarHueM. Ob6pa3zoBanue
METAJTIOOPTaHUYECKUX COCIMHEHUM. XapakTep CBSI3M YIVIEpPOJ — METAJUI: JCHCTBHE HA
MarHMHOpraHu4ecKre COeIMHEHUs BO/IbI, CIIUPTOB, YIJIEKUCIOTHI, ajlbJAETHI0B WIH KETOHOB.
KauectBennast peakuus Ha rajgoreHsl. [[puMeHeHne rajJoreHnpon3BOAHBIX YITIEBOIOPOIOB.
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11.

12.

13.

14.

15.

Oxcunpou3zeoonsie y2i1ee000po0os. Cnupmal, 00HOAMOMHbBIE U MHO20AMOMHbLE
Knaccugukanus: oaHOaTOMHBIE, JBYXaTOMHBIC, TPEXaTOMHBIC, MHOTOATOMHBIE CIIUPTHI.
N3omepust yriaepogHOro CKelleTa W TOJIOKEHUS (PyHKIMOHANBbHOW rpymibl. llepBuunsbie,
BTOPUYHBIC, TPETUYHBIE OAHOATOMHBIE CHUPTHL. CrmocoObl HMX TodydeHus. DPunuecKue
CBOWCTBA CIIUPTOB. ACCOLMAINS U BOJOPOIHBIE CBSI3H, MX BIMSIHNE HA (PU3NUYECKUE CBOMCTBA.
XUMHYECKHE CBOICTBAa: pEaKIUM HYKICOQWIHHOIO 3aMEIleHus, JSIMMHUHUPOBAHUS,
KHCIIOTHOCTb M OCHOBHOCTb, OKHCJIEHHE M BOCCTAaHOBJIEHUE. PacnpocrpaHeHue u
MPUMEHEHHE OJIHOATOMHBIX CIIUPTOB (METaHOJI, 3TAHOII).

JIByxaTomMHbIe CIHUPTHI (TIUKOJIM), CIOCOObI HUX MOJdy4deHHs. B3aumMHoe BIusSHUE IBYX
(YHKIMOHATBHBIX TPYNN. DTHICHIJIMKONb, TUOKCaH. XHUMHYECKHE CBOWCTBA. 3HAUYCHHUE
JIByXaTOMHBIX CIIUPTOB.

TpexatoMHble CIUPTHI (TTUIEPUH), TEXHUYECKHE CIIOCOOBI €ro mojydeHus. [ nuiepartsl.
[TponykTsl okucieHusi raunepuHa. IloHsATHE O MHOTOATOMHBIX CHUPTaxX. ODPUTPHUTHI,
MEHTUTHI, TEKCHUTBHI.

Denonoi.

CtpoeHue, HOMEHKIATypa, u3oMepus. B3auMHoe BIUSHUE aTOMOB B MOJIeKyJe (CpaBHEHUE
KHCIIOTHBIX CBOMCTB ()eHOJIOB U cupTOB). Peakiuu runpokcuna: odpasoBanue GpeHOISATOB,
IOPOCTBIX U CIOXKHBIX 3QupoB. OpHEHTHUpYIOIEE BIMSHUE TUIAPOKCUIA B PEAKLIUIX
anekTpoduibHOro 3ameuieHus. Konaencanus ¢ anpaeruaamu. [IpupoaHble UCTOUHUKHU U
crocoObl noiyuyeHus. [IByx- u TpexaTOMHbIE (DEHOINbI, OKUCIEHHE B XMHOHBL. lloHsATHE O
JUTHUHE U MPOJYKTax €ro pacraja.

Ilpocmeuie 3¢hupei.

[Tomyuenue, cBoicTBa (YCTOWYMBOCTD K THAPOIU3Y, 00pa30BaHUE OKCOHUEBBIX COCTUHEHUN).
Cepublii 3¢up, ero nonydenue, pu3nuecKue CBONCTBA, XpaHEHUE, MPUMEHEHUE B OMOJIOTUH
Y MEJIULIUHE.

O¢dupsl HEOPraHWMYECKUX KHUCIOT. TPUHUTPOINIMIEPUH M €ro NPaKTUUYECKOE 3HaYeHHUE.
O¢dupsl pochopHOI KUCIOTHI, UX OMOTOTHYECKOE 3HAUCHHE.

Kapoonunsusie coeounenusn. Anvoezuovt u KemoHbl.

Crpoenue kapOboHMIbHON Tpynmnbl. OOpa3oBaHHE albJETHI0OB U KETOHOB MPU OKUCICHUU
cnuptoB. [lpucoenuHenne k KapOOHMJIBHOM TIpynmne BOJOPOJA, CUHUIBHOW KHCIIOTHI,
OucynbpuTa HATpUs, MArHUMOPraHMYECKUX COeIMHEHUH. Peakiuu ¢ IMIpOKCHIaMUHOM,
rupasuHoM, QgeHuwiaryapasuHoM. OOpa3oBaHue aretaneidl W KeTaned, UX OTHOIIEHHE K
THJIPOIM3Y (CpaBHEHUE CO CBOMCTBAMM IPOCTBIX 3(PHPOB). Peakuun okcocoeanHeHUH ¢
y4acTHEM 0, — YIJIEPOJHOIO aTroMa: JEHCTBHE TaJOreHOB, ajbJ0JIbHAs M KPOTOHOBAS
KoHAeHcauud. OKuclieHue aiabAeruaoB M KeToHoB (mpaBuiio Ilomoma). ®@opmanuH, ero
XpaHeHue, MpUuMeHeHNe B OMOJIOTUH U MEIULIMHE.

Kapoonoewie kuciomst u ux npou3eoonuvie.

['omonoruyeckuii psii. DIEKTPOHHOE CTPOCHUE KapOOKCHUIILHOW TPYIIIBI U KapOOKCHIIAT-
uoHa. Bopmoponnas cBs3p B kuciotax. CBOHCTBa KHCIOT, HX (YHKIHMOHAJIbHBIE
IPOM3BOJIHBIE: COJIM, TAJIOTEHAHTUAPH/IbI, aMU/IbI, CIIOXKHbIE A(PUPBI, AHTHUAPHU]IBI, HUTPUJIB,
ux mnoiydeHue. Peakuum sTepupukanuu B anupaTUYECKOM M apOMAaTUYECKOM psay.
['maponu3 cinoXHBIX 3GUPOB (CpaBHEHHE YCTOWYMBOCTH MPOCTBIX M CIOXKHBIX 3(UPOB K
ruaponusy). [Ipon3Boanbie KapOOHOBBIX KUCIOT B Mpupoje. [loHaTre o CTpoeHUH JIUMNI0B
1 )KHPOB.

JIByXxocHOBHbIE KapOOHOBbIE KUCIOTHL. ['oMonoruueckuii psa. Ouznueckue U XUMHUECKUE
cBoiictBa. OcoOble cBOMCTBa AMKAPOOHOBBIX KUCIIOT (Ha MpUMeEpE I1aBesieBOM, MaJTOHOBOM,
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SHTAPHOW W TJIyTapOBOW KHUCJIOT). AHTHAPUILI JBYXOCHOBHBIX KHCJIOT. DTaneBas u
TepedraneBas KUCIOTH. CHHTETHYECKOE BOJIOKHO (JIaBcaH) Ha OCHOBE TepedTaneBon
KHUCJIOTBI.
HenpenenbHble KUCIOTHI. AKpUiIOBas KHUCIIOTa, CTPOCHUE, PEAKLUUH IOJUMEpPU3ALUM €€
a¢upos. IlonstTe o miuactmaccax. dymapoBas M MajeMHOBash KHCIOTHL. Lluc-, TpaHc-
n3omepust. OnenHoBas1, JMHOJEBAsA U JJUHOJICHOBAs KUCHOTHI. JKUAKUE KUPBI.

16. Okcu- u oxcoxuciomol.
Oxkcukucnorsl. OOpa3oBaHUE OKCHKUCIOT MpU OHMOXMMHYECKOM T'HJIPOKCHIMPOBAHUU
KapOOHOBBIX KHCIIOT, BOCCTAHOBIIEHUU KETOHOKUCIIOT, OKHCIICHUU TIuKoNel. Paznuuue a-,
B-, y-okcukHcnOoT B peakmusax aeruaparanuu. Jlaktuael.  JlakToHbl.  Bakueime
IPEICTaBUTENIN OKCUKHUCIIOT: TIMKOJIeBast, MOJIOUHAs, 1010uHast, BUHHAs1. PactipocTpanenue
B IIpUpoje U nosydyeHue. Ctepeon3zomepuss MOJIOYHON M BUHHOM KHUCIOT. DHAHTHOMEPHI U
nuacrepeomepsl.  Mesodgopmbl.  Dnumepsl.  [Ipoekmumonnsie  gopmynsl  Duiepa.
Panemuueckue cmecu, criocoObl pazzienenus paremaroB. [lonstue 06 acMMMeETpHUYECKOM
CUHTE3E.
Okcokucnotel. [lupoBuHOrpagHasi KUCIOTA, TMOJYYEHHE U3 MOJIOYHOW  KHUCIIOTBHI,
neKkapOOKCUIIMpPOBaHUE, IPEBpAICHUE B aJaHUH. 3HaYeHHEe MUPOBUHOTPAJHON KHCIOTHI B
OMOXUMHYECKHUX MPOIECcCcax.
ApoMaTudecKkue OKCUKUCIIOTHL: CaTMIUIOBas, rajiioBast. [loHsTHE 0 JyOMIIbHBIX BEIIECTBAX.

17. Yeneeoowvi: monocaxapuowt, onuzocaxapuovl u nonucaxapuoot.
Knaccudukanus. AnpnomneHTo3bl (pudo3a, Ae30KCHpru003a) M albJIOTeKCO3bl (TIHOK03a,
MaHHO3a, TaJlakT03a), UX CTPOCHHE U HaxoxjaAeHue B mnpupoae. OTKpbITas U IUKIHYECKas
dbopMbI TTIOKO3bI (MUpaHO3Has U QypaHo3Hast). [ muko3uaHbld ruapokcui. [lukinonenHas
TayTOMEpHUsT M MyTapoTalusi caxapoB. XapakTepHble OCOOCHHOCTH TJIMKO3HMIHOTO
rufpokcwna. I'nuko3uasl W arnukoHbl.  dusnyeckne M XMMHMYECKHE  CBOMCTBA
MOHOCAXapuA0B. YCTaHOBJIECHHE CTPYKTYypbl CaxapoB: OKHCIEHHE, BOCCTAaHOBJICHHE,
aNKWINpOBaHMe, anuwiupoBaHue. KauecTBeHHbIE peakuuu MoOHOcaxapuaoB. Peaxmuu
snumepusanuu. Kondpopmanuu rmrokonupanossl. KoHnurypauus nukiandeckod (Gopmbl
prOO3bI U 1€30KCUPHOO3HI.
®pykTo3a Kak MpuMep KETO3bl, €€ CTPOCHUE, CBOMCTBA U HaXOkJeHHe B mpupojae. Cs3b
KOH(UTrypalHy caxapoB C INIMLIEPUHOBBIM ajbaeruioM. Ctepudeckue paasl. Butamun C.
CaxapomnoioOHble nonucaxapuabl. Caxaposa. CTpoeHue, MHBEPCHS ONITUYECKOM aKTUBHOCTH
IIpU TUAPONM3E. 3HAYCHHWE NI KUBBIX OpraHu3MoB. Mainbro3a, nakrto3a. Ilomyuenue us
MI0JINCAaXapUI0B, CTPOCHHUE U 3HAYCHHUE.
['omo- u rerepononucaxapuasl. Kpaxman, riaukoreH (KMBOTHBIM Kpaxmai),JeKCTpPaHBbI.
Crpoenue, rugponus. Pacpoctpanenue B MpUpo/ie U MPaKTUUECKOe 3HAaUECHHUE.
Kneruarka. CTpoeHre U MyTH XUMHUYECKOW NepepaboTKH, MPaKTUYECKOE HCII0JIb30BAHHUE.
XWTHH U MypaMUH.

18. Amunsl  anugpamuueckue u apomamuuecKkue, nepeuuHvle, 6EMOPUUHbIE U
mpemuunbvle.
AMUHBI KaK TPOoU3BOHbIE aMMHuaka. OcoOeHHOCTH uX n3oMmepun. OOpa3oBaHUE U3 CIIMPTOB,
raJlOTeHONPON3BOIHBIX, BOCCTAHOBIEHMEM HUTPOCOEAMHEHHH, MpU JeKapOOKCUIMPOBAHUU
aMUHOKHUCIJIOT. Ponb cBOOOAHON 3JIEKTPOHHON Mapbl B TMPOSIBIEHUH OCHOBHBIX CBOWCTB
amuHOB. [IpocTpancTBeHHble (aKTOppl M OCHOBHOCTh. (CBOHCTBAa B  peakIUsaX
ANKWINPOBAHMS, AIlMJIMPOBAHUS, NEUCTBUSA a30THCTON KHUCIOTHI. AJKWIAMHUHBI. AHWIMH.
CtpoeHue, XUMUYECKHE CBOWCTBA U 3HAUCHHUE.
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19.

Amunoxkucnomst, nenmuont u d6eaKu.

[Ipupoaubie  aMUHOKUCHOTBI. MeToabl  BbIIeNeHUs W aHaiuu3a. (OJHOOCHOBHBIC
MOHOKAapOOHOBBIE KUCIIOTHL. ["'OMONIOrnueckuii psj, n3oMepusi 1 HoMeHknarypa. dusnueckue
U XUMHYECKHe cBolicTBa. AMpoTepHas npupoaa. buoxumudeckoe 1ekapOOKCHIUPOBAHUE U
nezamuHupoBanue. CpaBHEHHUE CBOWCTB o -, [ -, Y — aMHHOKHCIOT, OCOOCHHOCTH
nerungparauuu. I[lentuanas cBs3b. Jlakrambl. [loigyueHue 3aMeHuTENs IIIa3Mbl KpPOBH.
Baxneiiine mnpeAcTaBUTENW: TIMIWH, aJaHWH, JIEWIIMH, CEpPUH, BaJWH, IUCTHH,
acmapariHoBas ¥ TJIyTaMHUHOBAas KHUCJIOTBI, THUCTUIWH, METHOHUH, TpUNTO(aH, MPOJIHH,
dbenunananuy, Tupo3ud. llpencraBienue o cocraBe U cTpoeHun OenkoB. Tumbl cBsizel B
Oenkax (amMuaHBIC, TUCYIB(GUIHBIC, BOJOPOAHbIE, coyieBble) CHUHTETHUECKUE MOIUAMUJIBL:
KarpoH, HeistoH. [Ipobiaema HCKyCCTBEHHOM MHUTITH.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATUIH H JIA00PaTOPHBIX padoT

Ne pasnenam | HaumeHnosanue ceMUHapOB, Tpyno- W3 Hux
Ne TEMBbI MPAKTUYCCKUX U EMKOCTE [ [IpaKTHYCCKas Oueroursie PopmHpyeMEIe
n/m JUCIIATUTNHBL 71a00paTOPHBIX paboT (ac.) IIOJATOTOBKA cpenctsa conneren
1 2 3 4 5 6 7
Knaccudukanms u
1. 1 HOMCHIaTypa 1 1 [Iposepka KP OIIK-2
OpPraHUYECKUX
COCIMHECHU.
BanenTtHble coCTOSHUSA
aroma yriiepona. Turbl
XUMHMYECKHX CBsI3eH, X
2. 2 XapaKTEPUCTHUKHU. 1 1 Yt onpoc | OITK-2
B3aumMHoe BiausiHUE
aTOMOB B MOJIEKYJIaXx,
3JIEKTPOHHBIE 3(PPEKTHI.
Knaccudukanms
3. 3 OpPraHMYECKUX PEaKIUH 2 2 Yernsiii onpoc | OIIK-2
Y peareHTOB.
KucnotHo-ocHOBHBIE VYcrHblil onpoc
4. 4 CBOMCTBA OPraHU4ECKUX 1 1 OIIK-2
COCTUHEHUH.
Buael uzomepun YcTHBbIi onpoc,
S. 5 OpraHUYECKUX 1 1 OIIK-2
COCIMHECHUIA.
VYrnesogopoasl. O61mas VYeTHbli onpoc,
6. 5 XapaKTepUCTHKA, 2 9 MpoBepKa OTIK-2
Kiaccuukanms. otuéra 1o JIP
AJIKaHbI M UKIOAJIKAHBIL.
YcTHBI ompoc,
7. 7 AJTIKEHBI, alKaJUEHBI. 2 2 IIPOBEpKa OIIK-2
oruéra 1o JIP
YcTHBI onpoc,
8. 8 ATKUHBI. 2 2 IIPOBEpKa OIIK-2

otuéra o JIP
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Ne paznena u

HaumeHnoBanue ceMunapos,

Tpyao-

W3 aux

Ne TEMBI MPAKTUICCKUX U E€MKOCTE [ TpaKTHYECKas O(I:_[pe:ﬂo;};m q’sggﬁe}l ﬁgz

n/n JUCLHITHHBI J1a00paTOPHBIX padoT (gac.) MOJrOTOBKA

1 2 3 4 5 6 7
ApomMarnueckue YerHbiii onpoc,

9. 9 I‘I?ICBO ODOLLL 2 2 MIPOBEPKa OIIK-2
M JIOPOEL. otyéra no JIP
l"anorennpou3BogHbIC YeTHbiii onpoc,

10. 10 1EEO opo oB A 2 2 MpOBEpPKa OIIK-2
y FIOPOOB. otuéra no JIP
OKCUIIPOU3BOIHbBIC YcrHBIM onpoc,

TJIEBOJIOPOJIOB. MpoBepKa

11. 11 ¥ ISBOAOPOA 2 2 boBED OIIK-2
CnupTsl, 0THOATOMHBIE oruéra 1o JIP
Y MHOTOaTOMHBIE

VYerHbll onpoc,
12. 12 DeHObI. 2 2 MIpOBEpPKa OIIK-2
otu€ra no JIP
VYerHbll onpoc,
13. 13 [TpocTsie a¢upsl. 2 2 MIpOBEpPKa OIIK-2
oTtu€ra no JIP
Kap6onunbHbie YcTHbli onpoc,

14. 14 COEIMHEHUA. AJIBIETHIbI 2 2 MpOBEpPKA OIIK-2
Y K€TOHBI. otuéra no JIP
KapOoHOBBIE KUCIIOTHI U Y CTHBIH onpoc,

15. 15 P 2 2 MpOBEpPKa OIIK-2
UX TIPOU3BOJIHBIE. e

oTtu€Ta no JIP
YcTHbli onpoc,
16. 16 OKcH- U OKCOKHCIIOTHI. 2 2 IIpOBEpKa OIIK-2
otyéra no JIP
YrneBopbr: N
MOHOCAXAPEIEL YcrHbIi onpoc,
17. 17 ’ 2 2 MpOBEpPKa OIIK-2
OJINTOCaXapHUJIbl U i
otu€ra no JIP
MOJINCAXAPHUBI.
AMUHBI anudaTHIecKue N
1 apOMaTUYECKUE YeTHbiii onpoc,
18. 18 P ’ 1 1 IIPOBEpKa OIIK-2
NEepBUYHBIEC, BTOPUYHbIE e
otu€ta no JIP
1 TPETHYHBIE.
AMUHOKHUCIIOTBI ¥ CTHIi onpoc,
19. 19 ’ 1 1 IIpOBEpKa OIIK-2

NCNTUAbI U OCIKH.

otuéra o JIP
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CaMOCTOSITeIbHOM PadoThl CTYICHTOB

4.3.2. TlepeueHb TeM (BONMPOCOB), BBLIHOCMMBIX Ha

CaMOCTOATEJIBbHOC H3YUYCHHUE

Ne Tema 3ananue dopmupyemas nJaK
/a KOMIIETEHIMS
Beenenue. lcropus pazsutusa u | Iloaroroska k
YCIIEXU COBPEMEHHOU KOHTPOJIbHOM paboTe
opranuueckoil XuMuu. OCHOBBI
1. CTPOCHMS U aHAJIU3 PEaKIIMOHHOU OITK-2 MKomk2.
CIIOCOOHOCTH OPTaHUYECKUX
coenuHeHuil. Knaccudukamus u
HOMEHKJIaTypa OpraHUYECKUX
COCTUHEHUN.
BanentHsle coCcTOAHMA aTOMa IToaroroBka K ycTHOMY
yraepoaa. TUIbl XUMHUECKUX ornpocy
CBA3€H, UX XapaKTEPUCTUKHU.
2 B3aumnoe BHE}IHI/IepaTOMOB B OTIK-2 U/Konk-21
MOJIEKYJIaxX, JIEKTPOHHBIE
3 deKThI.
3. Knaccugukanus opraHnuecKux [TonroroBka Kk yCTHOMY OITK-2 VKo,
peaKLuii U peareHTOoB. onpocy
4 KucioTHO-0CHOBHBIE CBOMCTBA IloaroToBka K ycTHOMY OIIK-2 WTKonk-21
OpPraHMYECKUX COCAMHEHHM. onpocy
5. Bunb! u3omepun oprannyeckux [TonroroBka Kk yCTHOMY OITK-2 MKomka1
COEIMHEHUM. onpocy
YrneBonopossl. OOmmas [ToaroroBka K ycTHOMY
6. XapaKTEepUCTHKA, OIIpOCY, HaMCAHNE OITK-2 NKorxk-2.1
Kkiaccuukanus. AIKaHbl U otyeta no JIP NKormk-2.3
LIMKJIOAJIKAHBI.
ITonroroBka Kk yCTHOMY MKomk.2.1
7. AJTIKEHBI, alKaJUEHBI. OIIPOCY, HAIIUCAHUE OIlIK-2 " HKOHK—2.3
oruera 1o JIP '
IToaroToBKa K yCTHOMY Koo
8. ATIKVHBIL. OIIpOCY, HAIMCAHNE OIIK-2 " I[KOHK_zé
otuera 1o JIP -
ITonroroBka Kk yCTHOMY MKomk.2.1
9. ApomaTH4ecKue yriaeBoAopOIbl. | OMPOCY, HAITUCAHKE OIIK-2 " HKOHK—2.3
oruera 1o JIP '
10. | T'anmorenmponsBoHbIe Hoxroroska K ycTHOMY OIIK-2 NKormxk-2.1
YTJII€BOAOPO/IOB. OTPOCY, HATHCARIE N/IKork-2.3
otuera 1o JIP
OxcunpousBoiHbIE ITonroroBka Kk yCTHOMY WITK
11. | yraeBomoponos. CriuprTsl, OIpOCy, HAMMMCAHUE OIIK-2 ARomc2.1
OJIHOATOMHBIE U MHOTOaTOMHBIE | oTuera 1o JIP 1/IKomc23
IToaroToBka K ycTHOMY
12. | denomsL OIpOoCY, HAMCAHNE OIIK-2 U AKomk-21
otuera 1o JIP W/Konk-23
[TonroroBka Kk yCTHOMY
13. | TIpoctsie >¢pupsI. OIpoOCy, HAMMMCAHUE OIIK-2 UKo
otueta no JIP 1/Komc23
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Ne Tema 3ananue dopmupyemas NaK
/11 KOMIIETEHIMS
IToaroroBka K yCTHOM
14. | KapOoHuibHBIE COCAMHEHNS. A Y Y NKork-2.1
: OIpOCYy, HAMMMCAHUE OIIK-2
AnbIeruasl U KETOHBI. NJIKornk-2.3
oruyera 1o JIP
IToaroroska K yCTHOM
15. | KapOoHOBbIE KHCIIOTBI 1 HX A y y NKork-2.1
" | mponssomHsie OIIpOoCYy, HalMCAaHNE OIIK-2 VK
. OINK-2.3
P oryera 1o JIP
IloaroroBka K ycTHOMY VK
OIK-2.1
16. | Okcu- 1 OKCOKHCIOTHI. OIpoCYy, HAITUCAHHE OIIK-2
i K
OINK-2.3
oruyera 1o JIP
VYTI1eBOIbI: MOHOCAXaPHIbI, [ToaroroBka K ycTHOMY VK
OINK-2.1
17. | omurocaxapusl u OIIPOCY, HAIIMCAHUE OIIK-2 VK
OIK-2.3
MO CaXapHUIbl. oryera 1o JIP
AMUHBI anmupaTHICCKHUE U [ToaroroBka K ycTHOMY VK
OIK-2.1
18. | apomarmueckue, mepBUUHbBIE OIIpOCY, HAIIMCAHUE OIIK-2
b b 9 HHK
OIK-2.3
BTOPUYHBIC U TPETUYHBIE. otuera 1o JIP
IToaroroska K yCTHOM
19 AMMHOKHCIIOTHI, ICNITHIEI 1 A Y y WJIKomk-2.1
: OTPOCy, HAMCaHUE OIIK-2
OEIIKU. NKormk-2.3

otuera 110 JIP

CamocrosTenbHas pa60Ta CTYACHTOB,

4.3.3. MeToauuecKue YKa3aHu4 110 OpraHvu3anuun CaMOCTOATEIbHOM paﬁoTbl CTYJACHTOB
CBsA3aHHAsA C 3aKpCIINICHUCM TCOPCTUYCCKOI'O

MaTeprajla B BHAC IIOMCKA U aHAJIM3a JIATCPATYPHBIX HAAHHBIX, COCTABJICHUSA KOHCIICKTOB U

MOJTOTOBKM OTYETOB IO BBIOJIHEHHBIM J'Ia60paTOpHBIM pa60TaM MMPOBOAUTCA BO BHCAYAUTOPHOC

BpeMsL.

B xo/1€ moaroToBKM K yCTHOMY ONPOCY PEKOMEH TyEeTCSI:

— IloBTOPHTH JIEKIIMOHHBIA MaTEepHal.

— IIpu HeoOxoaMMOCTH 0OPAaTUTHCS K PEKOMEHI0BaHHOH yueOHOM TuTepaType.

- HpI/I HGO6XOI[I/IMOCTI/I O6paTI/ITLC${ 3a KOHCYHBTaHHCﬁ K IIpCroAaBaTeIIto.

N -

Cmpykmypa omuema no 1abopamopuou pabome:
Lenb paGoTHI.
TeopeTnyeckas 4acTh.

3 IlpakTtuueckas YacTh C YyKa3zaHuUEM [eHCTBUI U HAOJIOACHWIA, a Takke YypaBHEHUSIMU
XUMHYECKHUX PEaKIMid B COOTBETCTBUU C METOAMYCCKUMH YKa3aHUSIMH K KaKI0i padoTe.
4  BpiBox (Ha OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB).

BrinorHeHNE KypCOBBIX pabOT HE IIIAHUPYETCS

4.4. TlpumepHasi TeMAaTHKA KYPCOBBIX PadoT (MPOEKTOB) (npu Haruyu)

V. VUEBHO-METONYECKOE M TH®OPMAIIMOHHOE OBECITEYEHUE
TUCIUATLITAHBI (MOLY.JIT)

a) OCHOBHasl JIUTEpPaTypa

1. Tpasens @.B. Opranndeckas xumus: yaeoHoe mocodue st By30B. T.1 - 3-e u3a. (311.)— M.: U3a-
B0 bunoMm. JIaboparopust 3nanmii — ISBN: 978-5-9963-0406-6 - 2013 — 368 c. - Pexxum nocryma
OBbC «M3parenscTBO «JlaHby» - HEOTp. JOCTYI.
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Tpasens @.B. Oprannueckas xumusi: yaeoOHoe mocooue 11t By30B. T.2 - 3-e uza. (971.)— M.: U3 n-
B0 bunowm. Jlabopatopus 3nanuit — ISBN:978-5-9963-2110-0 - 2013 — 517 c. - Pexxum goctyna
OBbC «M3narenscTBO «JIaHb»- HEOrp. J0CTyI

Tpasens @.B. Oprannueckas xumus: yaeoHoe nocodue ais By30B. T.3 - 3-e uzn. (31.)— M.: U3n-
B0 bunowm. Jlaboparopus 3nanmii — ISBN: 978-5-9963-2111-7 - 2013 - 388 c.- Pexxum ngocrymna
OBbC «M3narenbcTBO «JIaHby» - HEOrp. AOCTYI

Ounkensiterd b. JI., Dnensmreiin O. A., IIpoiinakoB A. I'.Oprannyeckas xumusi: B 2 4. Y. 1
— Upxyrck: U3a-Bo UpkyT. roc. ya-Ta — 2013 — 148 c. ISBN: 978-5-9624-0810-1 — 51 ak3.
OnenbiireitH O. A., @unkensiiteiin b. JI., [IpoitnakoB A. I'. u n1p. Opranudeckast Xumus: B 2 4.
Y. 2. Hykneo(uiabHbIe peakuy B opraHnyueckoil xumuu. — Upkyrck: M3a-Bo UpkyT. roc. yH-Ta
— 2014 — 95 c.- ISBN: 978-5-9624-1144-6 — 36 k3.

[IpakTuKy™M 10 opraHudeckoi xumuu: yued. mnocodbue / B. U. Tepenun [u np.]; pen. H. C.
3edupos. - M.: bunowm. Jlaboparopus 3nanuii, 2010. - 568 c.- ISBN 978-5-94774-942-7 - 36 5k3.
[IpakTKyM MO OpraHUYECKON XUMHHU [ DIEKTPOHHBINA pecypc]: yueb. mocoOue i CTyI. By30B,
- OBK. - M.: bunowm. Jlaboparopus 3nanuii, 2010. - Pexxum noctymna: Y3 "bubmuotex". - 20
noctynos. - ISBN 978-5-94774-942-7

I'pangbepr U. U. Opranmnueckas xumusi: yueOHUK g 6akanaspoB / U. U. I'pann6epr, H. JI.
Hawm. - 8- u3x. - M.: FOpaiit, 2012. - 608 c.; 22 cm. - (bakanasp). - ISBN 978-5-9916-1660-7 -
30 ok3.

WBanos, B. I'.  Opranundeckas xumus. Kpatkuii kypc: y4ue6. mocodue / B. I'. Banos, O. H.
I'eBa. - M.: Kypc: Uuappa-M, 2015. - 221 c. - ISBN 978-5-905554-61-2. - ISBN 978-5-16-
009819-7. - ISBN 978-5-16-101306-9 - 10 3k3.

0) 1OMOJIHUTEIBbHASA JIUTEPATYypa
PeytoB: O.A., Kypu A.JL, Byrun K.II. Opranuueckas xumusa: 4. 1.- 4-e uzn. (91.)
(Knaccuueckuit yausepcurerckuil yueonuk) — Mocksa: BUHOM. JlabopaTopust 3nanuii —ISBN
978-5-94774-611-2 - 2012 - 567 c. - Pexxum nocryna U3 «bubamorex» HEOrp. JOCTYII.
PeytoB O.A., Kypu A.JL., bBytun K.I1. Oprannyeckas xumust: 4. 2.- 4-e uza. (oi1.) (Knaccuueckuit
yHHBepcUTEeTCKUH y4eOHNK) — MockBa: BUHOM. Jla6oparopus 3nanmii —ISBN: 978-5-9963-
0809-5 - 2012 — 623 c. - Pexxum pocryna Y3 «bubanorex» - Heorp. 10CTyI
PeyroB O.A., Kypu AJL., Bytun K.I1. Oprannueckas xumusi: 4. 3.- 4-e u3z. (311.) (Knaccuyeckuii
yHHUBepcuTeTcKuil yueOHuk) — Mocksa: BUHOM. JlaGoparopus 3Hanuit — ISBN: 978-5-9963-
1099-9 - 2012 - 544 c.- Pexum nocryna U3 «bubmmorex» - HEOrp. TOCTYII
PeytoB O.A., Kypu A.JL., bBytun K.I1. Oprannyeckas xumust: 4. 4.- 4-e uza. (o1.) (Knaccuueckuit
yHHUBepCUTETCKUH yueOHnK) — MockBa: BUHOM. Jlabopatopust 3nanmii — ISBN: 978-5-9963-
2276-3 - 2012 — 726 c. - Pexum goctyna OU3 «bubnuotex» - Heorp. A0CTyI
boposne N.B. Opranuueckass XUMus: TEPMHUHBl U OCHOBHBIE pEaKIMM 3HaHUU. YueOHOe
nocodue. — (91.) - MockBa: BUHOM. Jlabopatopus 3nanuii — ISBN 978-5-94774-755-3 - 2010
— 359 c. Pexxum noctyna ObC «M3natensctBo «Jlanb»- Heorp. Joctyn
Onensiireitn O.A., lllesuenko ['.I'., Poxuna E.®. u ap. Oprannyeckas Xxumust /mabopaTopHbie
pabotbl/. Metoanueckue pekoMmenaanuu. Upkyrck, MUpkyrckuii yausepcuret, 2008. —30 c.

B) MepPUOINYECKH e U3IaAHUS (NpU HeoOX00UMoCmu) ; %

I) CIIUCOK aBTOPCKUX METOANYECKHX pPa3padoToK:
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1) 0a3bl JTaAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U OUCKOBbIE CHCTEMbI
http://formulad4.narod.ru
Opranuueckasi XUMHs
http://bd.viniti.ru/
ba3a manurix BUHUTU PAH
http://webbook.nist.gov/chemistry
baza ganneix NIST Chemistry WebBook
https://www.elibrary.ru
Hayunas snektponnas 6ubnmoreka eLIBRARY
http://butlerov.com
AHII0-PYCCKOSI3bIYHBINA HAYYHBI XUMUYECKHAN KypPHAI
http://www.spresi.com
baza gannbix InfoChem's SPRESIweb
http://www.orgsyn.org
DJIeKTPOHHBIN JKypHaI METOAMK CHHTE3a OpraHuYeCcKuX coeaquaenuit Organic Syntheses.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI
6.1. YueOHo-1a00paTopHOE 060py10BaHUE!

[TpakTuKyMBbI IO Opranndeckoi xumuu (11a6. 440, 443):
PedpakromeTpsl
BonocTpyliHble 1 MaciIsiHbIE BAKYYMHBIE HACOCHI
OOopynoBanue IS TPOBEACHUS CHHTE30B M OYMCTKM BEHIECTB (TIOCyJa, MarHUTHBIE |
MEXaHUYECKNE MEIIATIKN)
CymunpHble mKagbl
DNEeKTPOTUTUTKH
Bopsubie 6ann
TexHuueckue Bechl
Ob6opynoBanue mis xpomatorpaduu (xpomarorpaduyeckas Oymara, miactubl it TCX,
Xxpomarorpadudeckue KOJIOHKH, KaMmepbl, Y D—Kkamepsbl)

6.2. MaTepuabl:

Opranuyeckuie BeIeCTBAa U HEOPraHWYECKUE PEareHThl 110 Iporpamme

6.3. Texunueckue U 3J1eKTPOHHbIE CPEACTBA:
MGTOHI/I‘IeCKOI\/II KOHHGHHHC?I npenoaaBaHuA MPEAYCMOTPEHO UCITIOJIB30BaAHNEC TEXHUYCCKUX

H JJICKTPOHHBIX CPCIACTB OGy‘lCHI/IH CTYACHTOB: MynLTHMCI[HﬁHBIC MMPpE3CHTalU

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU
B npouecce nzyuenus aucuMIuinebl «OpraHudeckas XUMUs YUTAI0TCS JEKINUN, TPOBOASATCS

KOHTPOJIbHBIE M JTabopaTopHble paboThl, pa300p KOHKPETHHIX CUTYAIMi C HCIOJIb30BaHUEM
MACCUBHBIX, AKTUBHBIX U UHTEPAKTUBHBIX (OpM 00yUEHUSI.

Axmusnvie ¢opmbr 0Oyuenus. Ha 1abopaTopHBIX 3aHATHUAX, KOTOPBIE COCTaBIAIOT Oojiee

MOJIOBHHBI OT KOHTAaKTHOM pabOThI, KaXXIbI CTYJIEHT BBIMOJHSAET JIA0OPATOPHYIO padoTy
WHIUBUAYyaTbHO. Takoil BuA opraHu3anuu OOy4YeHHsS CIOCOOCTBYET MPHOOPETEHUIO HABBHIKOB
CaMOCTOSATEIILHOTO BEJECHHUS IKCIIEPUMEHTAIBHBIX pa0OT, MPAaKTUUECKHX HABBIKOB OOpaIIeHus 1
paboTel ¢ pa3sNTUYHBIMH XUMHYECKHMH BEIIECTBAMU U JIA0OPaTOPHBIM 00OPYIOBaHHEM,
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U3MEPUTEIBHOW  amnmapaTypoi, OpraHu3allMd  METOAMKH  SKCIECPUMEHTAIbHBIX  pador,
COCTABJICHUS TPOTOKOJIOB OTYETOB XHMHYECKHX OKCICPUMEHTOB, a TaKKE MPAKTHUECKOTO
MOJTBEPIKACHHUSI TEOPETUUCCKUX MOJIOKEHHH OpraHuueckoil Xxumuu. [10AroTOBKa OTYETOB IO
KXo mabopatopHoit padore GpopMupyeT yMEeHUE IPOBOAUTD MEPBUYHBIN aHAIIN3 PE3yIbTaTOB
C y4eToM OOIIMX 3aKOHOMEPHOCTEH, (HOPMyIHPYEeMbIX B paMKaxX OpPraHHUYECKONW XHUMHHU,
MPEJCTABIATH PE3yJIbTAThI ONBITOB ¥ PACUETHBIX PadOT, IPaMOTHO (POPMYIINPOBATH BBHIBOIBL.

3aKkperuieHue TEOPETUYECKUX IOJI0KEHUH OpraHMYecKod XHMHUHU IPOBOAMUTCS B BHJIE
MHTEPAKTUBHOTO O0YYEHHUSI — CEMHUHAPOB.

VIILLOOEHOYHBIE MATEPHUAJIBI JIUISI TEKYIIEI' O KOHTPOJISA U
IMPOMEXYTOUYHOM ATTECTALIUH
Ouenounsie cpeacrsa (0OC):

O1neHOYHBIE CPENICTBA TEKYILEro KOHTPOIIs (GOpMHUPYIOTCS B COOTBETCTBHH ¢ [losoxxeHneM o
OaJUTPHO-PEUTUHTOBON CHCTEME YHHUBepcHTeTa. Ha3HaueHHWe OICHOYHBIX CpPEJCTB TEKYIIETO
KOHTPOJIS - BBISIBUTH Y oOy4aromuxcs copmupoBanHocTh KommneTeHmuii: OITK-2.

MaTepI/laJIbI AJIA IIPOBEICHUSA TEKYIIECIr0 M MIPOMEKYTOYHOI0 KOHTPOJIA 3HAHHUH CTYACHTOB:

Ne Bun xonTposs KonTtponupyembie TeMbl (pa3aeibl) Komnerennuu,
KOMITOHEHTbI
KOTOPBIX
KOHTPOJIMPYIOTCS
1 KoHTpostbHas pabota Knaccudukamms H  HOMEHKJIATypa OIIK-2
OpPraHUYECKUX COECAMHEHUH.
2 Tumnsr XUMHUYECKUX CBSI3EH, ux
Vermbiit onpoc XapaKTepUCTUKU. B3aumHoe BiusiHUE OTIK-2
aTOMOB B  MOJIEKyJaX, JJIEKTPOHHbIE
b DEKTHI.
3 Vermbiii onpoc Knaccugukaius opraHMuecKuX peakuuin OTIK-2
U PEareHToB.
4 | YcTHBIM onipoc KucnotHo-ocHOBHBIE CBOICTBA OITK-2
OpPraHMYECKHUX COCAMHEHHM.
5 | YcrHbIH onpoc Bunsl U30MEpUH OpraHUYECKHUX OIIK-2
COCIMHECHU.
6 | YcrHBIN ompoc, mpoBepka | YriaeBoaopoabl. O0Imas XxapakTeprcTruKa, OIIK-2
otuéTa 1o JIP KIIacCU(pUKaIUS. AJIKaHBI "
LIUKJIOAJIKAHBI.
7 | YerHbli onpoc, npoBepKa | AJIKEHBI, alIKaJHEHBI. OIIK-2
otuéra o JIP
8 | YcrHblit onpoc, mpoBepka | AJIKUHBI. OIIK-2
otuéra 1o JIP
9 | Yeruslit onpoc, npoBepka | ApoMaTHYeCKUe YIriIeBOIOPOIBL. OIIK-2
otuéra 1o JIP
10 | YcrHsblil onpoc, npoBepka | ["anoreHnNpou3BogHbIE YIIIEBOJOPOIOB. OIIK-2
otuéra 1o JIP
11 | YerHbrit onpoc, nmpoBepka | OKCUTIPOU3BOIHBIC YIJIEBOAOPOIOB. OIIK-2
otuéra 1o JIP Cnuprtsl, OJIHOATOMHBIE 5
MHOTOaTOMHBIE.
12 | Ycrublit onpoc, nposepka | deHobI. OIIK-2

otuéra 1o JIP
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13 | Ycrublit onpoc, nposepka | IIpocTeie 3pupHI. OIIK-2
oruéra no JIP

14 | Ycrublil onpoc, nposepka | KapOoHunbHbIe coenHEHUs. AJIbIETUIBI OIIK-2
otuéra o JIP 1 KETOHBI.

15 | Ycruslit onpoc, nposepka | Kap6oHnoBsie KHMCIIOTbI u ux OIIK-2
otuéTta 1o JIP MIPOU3BOJAHBIC.

16 | Ycrueiit onpoc, npoepka | OKCU- U OKCOKUCIIOTHI. OIIK-2
otuéra o JIP

17 | YcrHblit onpoc, npoBepka | YTriaeBoabl: MOHOCaXapu/pl, OIIK-2
otuéra no JIP OJIMTOCaXapubl U MOJUCAXAPHIBI.

18 AMUHBI anupaTHIECKue u OIIK-2

VYeTHBIR oIpoc, MpoBEpKa

. apoMaTHYECKHE, MIEPBUYHEIE, BTOPUYHEIC
otuéTta 1o JIP P » 1ep ’ P

U TPETUYHBIE.
19 | YcrHblil onpoc, nmpoBepka | AMUHOKHUCIIOTHI, HENTH/BI U OCIKH. OIIK-2
oruéra 1o JIP

JIeMOHCTPAIMOHHBIH BAPUAHT KOHTPOJIbHOH padoThl 10 HOMEHKJIATYPe OPraHu4YecKuX
coeHuHEeHU

A) HaszoBure cienyonme COeIUHEHUS: B) CocraBbsTe CTpYKTYPHBEIE GOPMYJIBI
CIEIVIONINX COSTUHEHUN:
1 C,H5 1 | 3,6,6-TpumeTnn-4-3TunrenteH-3;

|
CH3—$H— CH—CH = (‘? — CH,
C2H5 CH3

2 CH; 2 | 3-MeTHI-5-U30IPONUIIHKIOT €KCAH O
\
CH;— (‘EH%)— CH,— CH— CHj3

CHj
3 Fr CH, 3 | 5-HuUTpO-2,4-n1udTUNdEHON
CH3;—CH — CH—CH, — éH
C‘HZOH ész

BOIIPOCHI IJI1 YCTHOI'O COBECEJOBAHUA

.  Tunbl XMMHYeCKHMX CBsi3ell, MX XapakTepucTHKH. B3amMHoe BJMsIHMEe aTOMOB B
MOJIEKYJ1aX, 3JIEKTPOHHBbIE 3(P(PeKTHhI.
THurbl XUMHYECKUX CBsI3€i: KOBAJICHTHAsI, HOHHAsA, BOJOPOAHAs, JOHOPHO-aKIENITOpHAs

XapaKkTepuCTUKN XUMUYECKUX CBA3EH: JUIMHA, SHEPTUs, TOISIPHOCTB, MOJIIPU3YEMOCTh
DNEeKTpOOTPULIATETHHOCTD

NHayKuuoHHBIH Y3QPexT

Me3zomepHbIit 3pPexT

arowbheE

Il.  Kuaaccupukanusi opraHnyecKux peakuuii 1 peareHToB.
1. Tumbl XUMHUYECKHUX PEAKIUI: 3aMEeIIeHNE, TPUCOCTNHEHNE, YIIMMIUHIUPOBAHNE, OKUCITUTEIHHO-

BOCCTaHOBUTEJIbHBIE PEAKIIMH
2. ['OMOJIMTHYIECKUI B TETEPOTUTUICCKHII pa3phbiB CBSI3U
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VI.

~

Tunsl XUMUYECKUX pEeareHTOB: HYKJICO(PHUIIbI, 3JeKTPO(UIIbI, CBOOOIHBIE PaAUKAIIBI

Kucj10THO-0CHOBHBIE CBOCTBA OPraHUYeCKHUX COeIMHEHMIA.
Teopus kucnor u ocHoBanuil bpencrena-Jloypu

Teopus Kucnor u ocHoBanui JIprouca
Teopust KECTKUX U MATKUX KACIOT U OCHOBAHMI
Opranudeckue KUCIOTHl U OCHOBaHUS

Buabl nzomepnu opraHn4ecKux coeIMHEeHHUI.
W3omepust yriepogHoro ckenera

W30oMepust 0J105KEeHUS 3aMECTUTENS
W3omepust MonoKeHus: KpaTHBIX CBA3EH
MesxkiaccoBasi U3oMepus

OnTrueckast U3oMepus

AJIKAaHBI M HUKJI0AJKAHBI.

. Hammmmmre CTPYKTYpHBIE (bopMyJIbI CJIEYIOLIHX YIJI€BOAOPOAOB:

a) METWINTHIN300yTUIIMETaH, O)TpUMETHI-BTOpOyTHIMETaH, B) 2,5- JAMMETUITEKCaH,
r) 2,4-muMeTnn-4-3TUIOKTaH.

Hanummure ctpykTypHbIie OpMYIIBI K30MEPHBIX yriieBoopoaoB cocTaBa CeHis. HazoBure o111
YTJIEBOIOPOIBI.

[Tonyuurte ¢ momoImIb0 peakuu Bropra crenyoiuye yriaeBoopoasl: a) 2,3-1uMeTHI0yTaH,
0) 2-MeTuireKcaH, B) 2,4-TMMETHIITENTAaH, T) 2,2,4-TpUMETHIIIICHTaH.

Hcnonb3ys HaTpHeBYIO COJb COOTBETCTBYIOLIEH KHCIOTHI, MOJXy4YUTE 3-METUIIICHTAH.
Hanummre peakiuo HUITPOBaHKS YTIIEBOAOPO/Ia M MEXaHU3M ITOW PEAKIIHH.

Hanummre cxemy pacnaga ruipornepeKkuce:

T
CHy=CH,—CH,—CH-0—0—H CHy~CH, —C—0—0 —H
CHs CHj

O6p330BaHI/I€ KOTOPBIX BO3BMOKHO B IMMPOUECCE OKUCIICHUSA NMPCACIbHBIX YTIIICBOAOPOOA0B.

AJIKeHbI, AJIKAAUEHbI.
Hanummre  cTpykTypHble  (QOpMyJdbl  CHEIyIOMIMX  YIJIEBOJOPOJOB: @)  CHMM-
METHJIM30IIPONUIATUIIEH, 0) HECUMM-METHUIIM30NPONUIITHIIEH, B) 2,3-TUMETHINIEHTEH-1, T)
2,5,5-tpumernnrenten-3, 1) 2,2,6-TpUMETUIOKTEH-4.
Hamummre cTpykTypHBIE (OPMYITBI H30OMEPHBIX YTIIIeBO10po10B coctaBa CeHi2 w Ha3oBHTE
ux.
Kakoii yrieBogopoj MOJyduTCcs TPH JETHApaTallid BTOPUYHOTO OyTmioBoro crmpta? Ilo
KaKOMYy MEXaHU3MY MPOXOJUT PEAKIUS OTIICTICHUS BOJIBI?
[TomyuuTe TUICHOBBIE YTIIEBOJOPOABI U3 CIEAYIONMIUX TaJIOT€HOMPOU3BOIHBIX: OPOMHUCTOTO
BTOp-OyTHIa, 2-0poM-3-MeTHIITeKCaHa, 3-0poM-2,3-TMMeTHUIITICHTaHa
YkaxuTe, Kakue COSTUHCHHSI MOTYT OBITh MOJTYYCHBI UX MTPOITUJICHA U U30MEPHBIX OYTHIICHOB
Mpy JEHCTBUHN HA HUX CEPHOU KHUCITIOTHI U 3aT€M BOJIBI.
Hanummre cTpykTypHBIE (OPMYIIBI 3TUICHOBBIX YTJICBOJOPOIOB, O30HUIBI KOTOPBIX IPH
pacIIeruIeHnH BOJIOW 00pas3yroT: a) GopMalbIerul U METUIYKCYCHBIN allbaeru, 0) alleToH 1
MIPOITMOHOBEIN AITBCTH]I, B) METHIIM30IIPOITUIKETOH U ()OPMaThJICTHI.
Hanummre cxemy nofyueHus: XJIOPOTPEHa U3 alleTUIIeHa, PEaKIUI0 ero MOJMMEePHU3allHH.
Hamumure peakmuio B3auMOJEHCTBUS 2-METHIINIEHTaaneHa-1,3 ¢ OpoMoM M OpOMHUCTHIM
BOJIOPOJIOM.
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VII.

VIII.

N

NGO

10.

AJIKHHBI.

Hanummre crpykrypHble (OpPMYIBI M30MEPHBIX AallETUIICHOBBIX YTIEBOJOPOAOB COCTaBa
CsH10 1 Ha30BHUTE HX.

[TomyunuTe W3 COOTBETCTBYIOUIETO JIUTAJOT€HOMPOU3BOJHOIO HM3OMPONUIALCTUICH U
HaIUIIUTE JIJI1 HETO YpaBHEHUS peakIiii ¢ OpOMHUCTBIM BOAOPOIOM, Boso# (1o KyuepoBy),
aMMHUAYHBIM PACTBOPOM OKCHJIA cepedpa.

Hanumure ctpyktrypHbie hopmysibl yrieBogopoaa coctaBa CsHg, ecinm W3BeCTHO, U4TO OH
pearupyer ¢ OpoMOM, aMMHAYHBIM pPAacTBOPOM OKCHAA cepebpa, MpW THApATAIHUA JACT
METHITU30IPOTTHIIKETOH.

[TpoBeauTe MmocienoBaTeNbHOE MPUCOSIMHEHHUE ABYX MOJEH OpOMOBOIOpOJa K MPOIHHY.
HazoBuTe KOHEYHBIN MPOIYKT PEAKIIHH.

ApoMaTnyeckKue yrjeBoJI0pPo/bl.

Hanumure crpyktypHyto ¢opmyiny Kekyne-Tune s Oenszomna. Iloyemy oHa He
COOTBETCTBYET UCTUHHOMY CTPOEHHUIO MOJIEKYJIbI OeH3011a?

KakoBbl 0CHOBHBIE TpU3HAKK apoMaTHueckux cucteMm? [losicHute npaBuio XIOKKes.
[IpuBenure mpaBuia OpPUEHTALMU B OEH30JIBHOM SIIPE MU MEXaHU3M BJICKTPO(UIHLHOTO
3aMellEeHUs] B apOMaTUYECKOM sijIpe.

Hanummre peakuuu OpomupoBanus (B TNPUCYTCTBUM —KaTallM3aTopa) CIEAYIOLINX
COeMHEHUI: YTHIOCH301a, HUTPoOeH30ma, (eHosa, 6pombeH3zona. OOBSICHUTE, Kakue U3
ATUX COEIMHEHUN BCTYMAIOT B PEAKIMI0 OPOMHUPOBAHUS JIerye U

nouemy?

B kakux coenrHeHUsX HaOJII01aeTCsl COTIACOBAHHOE BIIMSHUE 3aMECTUTEINCH:
n-OpoMQeHO, M-XJI0pOPOMOCH301, M-TUHUTPOOCH30J1, 0-KpPe30J1?

YKaxuTe TOJOXKEHUs, KOTOpble Jierdye Bcero OyleT 3aHuMarh cylbdorpynmna mnpu
CyIb(pUpOBaHUHU O-XJIOpdeHona, m-6pomMdenona, m-HuTpodeHoa.

[Tokaxwure aerictBue M-3¢h(heKTOB aMHUHOTPYIIIBI U aJIbJICTHAHOM IPYIIIBI HA paclpeieleHIe
AJIEKTPOHHOM IJIOTHOCTH B O€H30IbHOM Kouiblie. Ha mpumMepe 3Tux 3amectuteneil 00bsiCHUTE
opueHTHupyrtoiiee BnusHue (opuentants [ u Il pona).

Paznenute 3amectutenu B O€H30JbHOM KoJiblle Ha rpymmbl opueHtantoB (I u II pona):
THJIPOKCUIIbHAs, METHJIbHAsI, KapOOKCHUJIbHAs, HUTPOTpYyIIa, arombl ragoreHoB. Kakoe
(axTHBUpYIOLlEE WM JE€3aKTUBHUpYIOIIEE) JEHCTBUE TMPOSIBISAIOT OHM B PEaKIMsIX
3NIEKTPO(UIIBHOTO 3aMelIeHUs?

I'anorennpousBoaHbIC YIJICBOAOPOAOB.

Hamummure peakuumu rajgoreHUpoBaHUs, THApOrajJioreHupoBaHus OyrtaaueHa-1,3 u 2-
metunOytaguena-1,3  (u3ompena). OObsCHUTE  BO3HMKHOBEHME  mpoaykra  1,4-
npucoearHeHus. Uem oObsICHSETCS OBBIIEHHAs CTA0MIBHOCTh KapOOKaTHOHA aJNTUIBHOTO
THUIIA TI0 CPABHEHUIO C AJKUIIbHBIM?

Xn0pOEH301 IIUPOKO HCIOJIB3YETCS KaK pacTBOPUTENb W MOJYNPOAYKT JUIs CHHTE3a
JeKapcTBeHHbIX BemecTB. [lomyunTte xmopOeH3on u3 Oenzona. OmummTe MO CTaIUsAM
MEXaHU3M peakliu, OOBSICHUTE, KaKUM CIIOCOOOM FreHepUpyeTcs NIEKTpoHIIbHAs YacTULIA.
Peakuust OpoMHpOBaHHMsSI aHWIMHA HCHOJNb3yeTcs B (papMaleBTUYECKOM aHajIu3e st
KOJIMYECTBEHHOTO onpesesieHns aHwiHa. OObICHUTE, TOUYEMY ISl POBEICHUS PEAKIUHU HEe
TpeOyeTcsi KaTaau3aTop M B KadyeCcTBE peareHTa MCIONb3yeTcs BOJIHBIA pacTBOp Opoma
(bpomuas Boga). Harmumure cxemy peakiiui.

Peakuust OpomupoBanus (eHoja HCHOJb3yeTcss B (papMalleBTUUYECKOM aHajHu3e Ul
obHapyxeHus: ¢enona. Kakoir mpomykt obOpasyercs B pesyabTare peakiuu? Hamwmmmre
cxeMmy peakiui. CpaBHUTE YCIOBHS IPOBEIEHUS peaklinu OpoMupoBanus (peHoa 1 OeH3oa.
[Tpu 6GpomMHpoBaHUM ATUIOEH30JI1a 3aMEILIEHUE MOKET MPOUCXOUTh B apOMaTUYECKOM Spe
u B OokoBoi menu. [IpoBeaure OpomupoBaHHME STHWIOEH30Ja MO KAXIOMY H3 ITHUX
HaIlpaBJICHUN U HA30BUTE MTPOIYKTHI PEAKINN. YKaKUTE MEXaHU3M 3THX PEAKLUN.
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10.

wn

XI.

N

XIl.

XIHI.

Pacronokure Bce HW30MEpHBIE XJIOPOYTaHBI B TOPSAKE YBEIWYCHUS WX PEAKIIMOHHON
CHOCOOHOCTH B peakiusax SN2.

[Toyemy OMBUICHHE TEPBUYHBIX AJTKWITAIOTEHUIOB CIEAYyeT IMPOBOAUTH IMICIOYaMH, a
TPETUYHBIX - BOJON?

IIpu peakun I + RBr  — Rl + Br oTHocuTenpHas CKOPOCTh MpH pa3HbIX R paBHa:
CHs = 1,00; CoHs = 1,71; uzo-C3H7 =44,7; tpetr-C4Hg = 108. Tlo kakoMy MeXaHU3MY UIET
3Ta peakuus?

[TpuBenure mpuMepbl aMOUICHTHBIX HMOHOB. [IpenyiokuTe ONTUMAaNbHBIC YCIOBHS IS
NpeBpalieHust OPOMHCTOTO U30MPOIKIIA: a) B 2-HUTPONPOIIaH, 0) B U30NPOIMIHUTPHT.
Hamummre ctpykrypabie hopmysnsl BemectBa cocraBa CsHiiBr, kotopoe mpu rugponmse
JIaeT TPETHUYHBIN CITHPT, a MPH IeTUAPOOPOMUPOBAHUH - TPUMETHIIITHIICH.

OxcunpounsBojHbie Yri1eBoa0poa0oB. CIMPTHI, 0JHOATOMHbIE U MHOT0ATOMHbIE.
Hanumure ctpykTypHBIE (OPMYIIBI IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB COCTaBa
CesHi13 OH u HazoBuTe HX.

HanumuTe cxeMbl ey romux NpeBpameHnii: a) XJIOpucToro OyTtusia B OyTaHoni-2,

0) 2-Opom-3-MeTHUJITICHTaHa B 3-METUJITNICHTaHOJI-3.

[Tonyunre cnupTtel peakiueir ['punbspa, wu3 ¢dopmampaeruga u  OPOMHUCTOTO
M30MPONUIMATHUS, YKCYCHOTO aibJeruaa M OpOMHCTOrO BTOP-OyTHIMArHus, METUII-
ATHIIKETOHA ¥ OPOMHCTOTO POTHIMArHusl.

Hanummre peakiuio 1 npuBeIuTe MEXaHU3M BHYTPUMOJICKYJISIPHON U MEXMOJIEKYIIPHOU
Jeruparauuy OyTUIOBOIO CIHUPTA.

Hanummre cxembl peakiinii OKUCICHUS BTOP-0yTHUIOBOTO CIUPTA U MPOMHIIOBOTO CIIUPTA.
Pacriosiokute 1O JIETKOCTH ACTUIAPATALMN CIEAYIONIUE CIUPTHI: 4-MeTHiIneHTaHon-1, 3-
METHIOYTaHON-2, 3-METUJITIEHTaHOI-3.

Hanummure crpykrypHyto ¢gopmyiny BemectBa cocraBa CsHi20, eciiv M3BECTHO, 4TO OHO
pearupyer ¢ METaJLTMYECKUM HaTPHEM C BBIJICJICHHEM BOJOPOa, TPU OKUCICHUH JaeT KETOH
coctaBa CsHi100, a npu neruaparanuu 00pa3yeT TPUMETHUIIITHIICH.

DeHOoJIbI.

[Touemy peHONBI MPOSBIAIOT OOJIEE KUCIbIE CBONCTBA, YEM CIIUPTHI?

N3 Genzona moyuute n-OpomdeHost, TpuopomdeHo.

Kakum cmocobom MOXKHO pa3aenuTh cMech (peHona u 6eH3UI0BOro cupTa?

IIpocroie 3¢pupsl.

[TosryunTe NMUATUIIOBBIN 3GUP METOIOM JETUApATallUU 3TUIIOBOIO CHUPTA B MPUCYTCTBUU
cepHoit kucnotsl. [IpuBenure cxemsl ero peakuuii: a) ¢ HCL 6) ¢ Na, t°. VkaxuTe THITBI
XUMHYECKHUX PEAKIIUMU.

Hcrnonb3ys pa3inyHble METUIMPYIOILUE ar€HThI, IPUBEAUTE CXEMbI PEAKIUH aIKWINPOBAHUS
M300yTUIIOBOTO CIUPTA.

W3 nponuioBoro cmnupra MOMY4YUTE aJUTMINPONUIOBEIA 3(Hp, HCHIOIB3Ys PEaKIHIO
BunesMcona. Ykaxute THIBI XUMUYeCKUX peakiuil. Hanummre cxemy peakiuu a¢upa ¢ HI,
0.

N3 cOOTBETCTBYIOMIMX UCXOAHBIX COEMHEHUHN MOTyYnTe Oy THIBUHUIIOBBIN dQUp

KapOonunbHbIe coelnHeHnsl. AlbAeruJabl U KeTOHbI.

Hanummre cTpykTypHBIe (OPMYIIBI U30MEPHBIX ANBJIETHIOB U KETOHOB OOIIeH (HhopMyIibl
CsH100 n HazoBUTE UX.

Pacrmionoxxure B psiJ 110 peakIMOHHOMN CIIOCOOHOCTH (YOBIBAIOIIEH ) CIETYIOIINE COSTUHEHUS:
alleTOH, MypPaBbUHBIN aJbJErUl, YKCYCHBIN ajabJIeTu/.

Hanummure peaknuu B3aMMOACHCTBHSI MPOMMOHOBOTO albJeruaa ¢ OUCYyIb(PUTOM HATPHS,
CHHMJIBHOM KHUCIIOTOM, TUAPOKCUIAMUHOM. [IprBennTe MEXaHU3M peaKkiiuil.
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XIV.

10.

11.

12.

13.

14.

15.

16.

N

~No

10.

11.

Hanummure peakuuy B3auMOAEWUCTBUA alleTOHA ¢ (DEHUITHIPA3UHOM, 3TUIOBBIM CIUPTOM.
OOBsICHUTE MEXaHU3M PEaKIUu.

Pacrionokutre mnpuBEeNEHHBIE HHUXKE COCIMHEHUS B TIOPSAAKE YBEIUYEHUS CKOPOCTH
o0pa3oBaHMs MAHTHIPUHOB: alICTOH, O- XJIOPIIPOITMOHOBBIN albACTH/, YKCYCHBIH aJIbJICTH/I.
Hanumure cxeMbl 3TUX peakiui.

Kaxkue BelrecTBa MOTYT MOTYYUTHCS MIPU AJIbI0JIBHON KOHACHCAIIUU METHII-

sTuikeToHa? Ha3oBUTe UX MO COBPEMEHHOM MEXIyHapOAHONH HOMEHKIIATYpeE.

Hanumrre cxemy peakiiuu yKCyCHOTO ajibJIeTuia ¢ MPOMUIOBBIM CIUPTOM (B ITPUCYTCTBUU
MUHEpaJIbHOM KUCIIOTH). Ha3oBUTE IPOAYKT peakiuu.

W3 sTunanerwieHa moiayduTe OyTaHOH M HAMUIIATE Il HETO PEAaKIUH C CHUHUIBHOU
KHCIIOTOM, OUCYNb()UTOM HATpHs, TUAPOKCUIAMUHOM. [IpuBenTe MeXaHU3M peaKIHii.
Hanummure peakiuro ajib10apHONM KOHASHCAUUHU NPOIYKTa 030HOJIN3a

2-MeTUJITeKCeHa-2

Hcnonb3ys B kauecTBe UCXOJHOTO BEIIECTBA AlETUJICH, TOJIYYUTE KPOTOHOBBIN albJerua U
HAMUIIATE JJI1 HErO PEeakIMIo C CHHUIBHON KHUCIOTOM.

Hanumvre cxemy OKHCIIEHHS POMUOHOBOTO aJIbJIETHIa U METUIIITUIIKETOHA.

Hanummure ctpyktypHyto Gpopmymy BemiectBa coctaBa C4HgO, ecnu u3BecTHO, 4TO OHO JaeT
OMCYyb(UTHOE COCIMHEHUE, PEarnpyeT ¢ TUAPOKCHIAMHHOM, AT PEaKIHI0 CepeOpSHOTO
3epKajia U OKUCISETCS] B U30MACISIHYIO KHCIIOTY.

CpaBuute 371eKTpoHHOE cTpoeHue okcorpynmsl ¢ C=C-cBs3p10. [louemy okco- coequHeHus M
CBOMCTBEHHBI peaKIMK HyKIeO(OUILHOTO MPUCOSTUHEHHS] AN?

Hanmumure peaknuy moSydeHHs] CIHEAYIONIMX aleTajiel uepe3 CTaauio 00pa3oBaHUs
nonyareraneii: 1,1- quatokcumnponana, 1,1-gumerokcu-2-mMmetTuadyTaHa.

Hanmumure cxeMbl peaknuid B3aUMOJICWCTBUS YKCYCHOIO abJIETHJIa W alleTOHA C
TUAPOKCHIIAMUHOM, THIpa3uHOM, 2.4-nuHutpodeHmwiruapasuaoM. [lo kakoMmy mMexaHusmy
IIPOTEKAIOT 3TU peaKkuuu?

Hanummre peaknuio anbAOidbHOW KOHACHCAIUHU, KAaTaTU3UPYEMYyIO KHUCIOTaMH WIIU
OCHOBAHHWSIMH, [JJisi TpomaHaidsl © TNpornaHoHa. ONWIIUTE MEXaHW3M  allbJI0JBHOU
koHAeHcanuu. OObsacHUTE npuunHy mosBieHUs CH-KHUCIOTHBIX CBOWMCTB Yy ajibJETHIOB.
Kaxkoe npeBpaiiienre npeTeprneBaroT MoTyYeHHbIE allb/I0JIN MPU HarpeBaHUU?

KapG6oHoBble KHCJI0THI U UX IPOU3BO/JHBIE.
Hanummre ctpykTypHble opMmyiibl kucioT coctaBa CsHi1002 U Ha30BUTE HX.
N3 6poMuCTOro 3THIIa MOJyYNUTEe MPOIMHOHOBYIO KUCIIOTY.
Hanummre ypaBHEeHHs peakuui, C IOMOIIBIO KOTOPBIX AallETOH MOXHO IIPEBPATUTH B
M30MACIISTHYIO KUCIIOTY?
Ha3zoBuTe KHCIOTBI, KOTOpBIE IOJY4YarOTCsl HPU OKUCIEHUM H300yTHUIOBOTO CIHPTA,
MAacIISTHOTO allbJIeTH/1a, TeKCaHOHA-2.
N3 6pomucToro n300yTHiIa MOTYYUTE U3ONPONMITYKCYCHYIO KUCIIOTY M HAITUIINUTE /7S Hee
YpaBHEHHUS pPEaKIMi C aMMHAKOM, HSATHUXJIOPUCTBIM (PochopoM, STHUIOBBIM CHUPTOM (B
IPUCYTCTBUHU CEPHOU KHCIIOTHI).
[TosryunTe yKCYCHOATHIIOBBIN 3P, UCIIONIB3YS B KAUECTBE HCXOJHOTO BEIIECTBA alleTUJIEH.
OO0BscHUTE, TOYEMY XJIOPYKCYCHAsi KUCIIOTa sIBJIETCs 0oJiee CUIIbHOM, YeM yKCyCHasl.
Yem oObsicHUTH Oosiee Kuciable (IO CPaBHEHUIO CO CHUPTaMHU) CBOMCTBAa KapOOHOBBIX
KHCIIOT?
Hanummre cxembl B3aMMOAECHCTBUSI MAcJIIHON KHUCIIOTHI: a) C MPOMMIOBBIM CIIUPTOM, 0) C
HATUXJIOPUCTBIM (POchHOpPOM. HA30BUTE MPOTYKThI PEAKIIUHA.
OnummMre MeXaHW3M peakuu TMOJTy4eHHs METHINpoNnUoHaTa (MeTHJIoBOro »3dupa
IIPOITMOHOBOM KUCJIOTBI) X COOTBETCTBYIOIINX KUCIIOTHI U CIIUPTA.
MeTwicanuuuaaT OTHOCHTCS K TpyNIe HEHapKOTHYECKUX aHalbreTHKoB. llomyuute

METHJICATHUIINIIAT, UCTIONb3Ysl peakiuio aTepudukanuy. ONUImnTe MEXaHu3M peaklnu.
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XV.

XVI.

12.

COOCH;

OH

METHJICATULIUIIAT

AneTuincanuiuioBas KUciioTa (aCHUpyH) IPUMEHSIETCs KaK HEHapKOTUYECKU aHaIbleTHK.
[Tonyuynte aNETHICATUIMIOBYIO KHCIOTY, HWCHOJB3Ys PpEaKmuio JTepUPHUKAIMUA U
00BSICHUTE HEOOXOJUMOCTh KMCIOTHOI'O KaTalln3a.

COOH

OCOCH,

alCTHJICAJIMIIUIIOBAasA KHCJIOTa

OxcH- ¥ OKCOKHUCJIOTBI.
Hanuumre ctpykTypHble hopMyiibl okcukucioT coctaBa C4HgO3 1 HazoBuTE UX.
Hanmmure crpykrypHbie hopmMyisl oKCHKUCTOT coctaBa CsH1003, Ha30BUTE MX. YKaKUTE
COEMHEHUS, UMEIOIINE aCUMMETPUYECKHUE aTOMBI YIJIEpPOAa.
Hanumwure ypaBHeHuss peakuuil Qopmanpaernja, IPONUOHOBOIO —ajbpAeruia, 4-
METUITeKCaHOHA-3 ¢ CHUHWIBHOM KkucinoToi. IlpoBenuTe ruaposn3 HpOLYyKTOB
MPUCOEANHEHNS U HA30BUTE MOTYYEHHbIE COSUHEHHUS.
[TonyuuTe U3 NPONMOHOBON KUCIOTHI MOJIOUHYIO KMCJIOTY U HallUILUTE Ui Hee ypaBHEHUs
PEaKIHii ¢ MATUXIOPUCTHIM (HOCHOPOM M STHIIOBBIM CITUPTOM.
[IpuBeauTe cXeMbl peakiHil CleIyIOIUX MPOU3BOAHBIX HMUPOBHUHOTIPAJHOW KHCIOTHI:
XJIOPaHTUAPUIA, OKCUMA.
Hanummre cxemy o0pa3oBaHus JJAaKTUAAa MOJIOYHOM KUCIIOTHI.
Hanumure cxeMbl B3auMOAeMCTBHSI TUPOBUHOTPAHON KUCIIOTHI: a) ¢ TUAPOKCUIAMHHOM,
0) C 3TUJIOBBIM CIIUPTOM.

Yr/1eBoAbI: MOHOCAXAPH/IbI, OJTUTOCAXAPUABLI U MOJTUCAXAPH/IBI.
Hanummure cxemMy CcHHTE3a MEpPBOTO  CaxapuCTOrO  BEMIECTBA,  IMPOBEICHHOTO
A .M.ByTnepoBbIM.
Ha ocHoOBaHWmM Kakoil peaknuu OBUIO JOKa3aHO HOPMAJbHOE CTPOCHUE YIIIEPOIHOW IENH
TJIFOKO3bI?
Ha ocHOBaHMM KakMX peakuii MOKHO JJOKa3aTh BOCCTAHABIMBAIOIINE CBOWCTBA TIIFOKO3HI?
Ha ocHOBaHMM KakuX peakLui MOXXHO J10Ka3aTh HAIWYHE IMATH THAPOKCUIBHBIX TPYII B
MOJIEKYJIE TJIFOKO3bI?
Hanummre cxemy nmpeBparieHust INII0K03bI 101 AeUCTBUEM pa30aBIeHHOM IeT0uH.
Kak MOKHO TIpe/ICTaBUTh MEPEX0]T OTKPBITOU [T MOHOCAXapUIa B IIUKINIECKYIO?
Yro Takoe MyTapoTalus U 4eM oHa 0ObsicHseTCs?
[lepeuncnure MPUIUHBI N30MEPUH MOHOCAXapHIOB.
Hanumute ctpyktypHble popmyiisl o- u B-D-ppykTodypanossr.

10. o kakoMy TpHU3HAKY MOHOCaXapH sl OTHOCATCS K D- u L- pssmam?

12.

13.
14.
15.

. Hanummre  crpyktypHyto  ¢opmyny  B-D-rmiokonmpanos3sl.  OtmersTe B He
ACMMMETPUYECKHE aTOMBI YIJIEpOAA.

Kakum crepeon3oMepoM (aHTHUIIOAOM WM JUACTEPEOMEPOM) SBISETCS IJIOKO3a IIO
OTHOILIEHHIO K MaHHO3€?

Hanumure cxemy nosyueHust 03a30Ha (PPyKTO3BI.

Kakoii runpokcui Ha3pIBaeTcs nosyaneTanabHbiM? Kakoe elie Ha3BaHue OH uMeeT?
Hanumure cxemy mnoislydeHus INIMKO3MJa TUIOKO3bl. Kak Ha3bIBaeTcsi HecaxapHas 4acTb
rimko3uaa’?
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16. TTouemy smMMepHBIE aJIbI03bI (TJTFOKO3a, MAHHO3a), a TaKke PPyKTO3a al0T OJMHAKOBHIE

17.

03a30HEbI?
Kaxkue cBolicTBa MOHOCaXapuI0B HE MOTYT OBITh OOBSICHEHBI C TIOMOIIBIO OJTHOM OTKPBITOM
bopmbI?

18. Hanummre cxemy peakiud D-TIIOKO3bI € CHHWIBHOW KHCJIOTOHM C TIOCIETYHOIIUM

THJIPOIH30M.

19. Hanmummre cxemy B3auMopelcTBus o- D-MaHHOMMpaHO3BI C STUJIIOBBIM CHUPTOM (B

IIPUCYTCTBUH COJISTHOM KHCJIOTHI KaK KaTaiau3aTopa).

20. Hanmummure cxeMmy MoJIydeHHUs] OKCUMa (DPYKTO3HI.

21.

22.

Kakne MoHocaxapuabl 00pa3yloTcst mpu Tuiponuse caxapo3bl? Kakoil 03a30H MOXKHO
HOJYYHUTh U3 IPOIYKTOB T'HIposn3a’?
Hanumure cxeMy peakiuu JaKTO3bl ¢ TUAPOKCHIAMHHOM.

23. Hanumure cxemy 00pa3oBaHus INIMKO3K/1a JAKTO3bI P IEUCTBUU CIUPTA B IPUCYTCTBUU

XJIOPUCTOTO BOAOpOAA.

24. HanumuTe cXxeMy B3aUMOJICHCTBHUS MaJbTO3bl C CHHIJIBHON KUCIIOTOM.
25. Ilpu ruaponu3e Kakoro MoHoOcaxapujua oOpasyeTcsl Ieiio0uo3a Kak MPOMEKYTOUHBIN

MPOAYKT?

26. IIpu THOpOnHM3e KAKOrO MOHOcCaxapuaa oOpa3yercs MaibTo3a KaK IPOMEKYTOUHBIN

27.

npoaykt? Hamummre cTpyKTypHY0 (GOPMYITy 3TOTO JUcaxapuia.
Kakoii mucaxapu (Tperanaosa i JakTo3a) oopasyet 03a30H? Hanummre hopmyiry o3a3oHa
JAHHOTO JTUcaxapua.

28. Yro Takoe rnukoreH? Kakue THUIIBI TITMKO3UIHBIX CBSA3EH B HEM UMEIOTCS?
29. HanumuTe cxeMy MoJlydyeHHst TPMHUTpaTa KJIeTYaTKU, UCII0Jb3ys popMyiisl Xeyop3ca.
30. Kakue nBe peakmum kpaxmaia Bbl 3HaeTe? Hammmmre (parMeHT CTPYKTYphl JTHHEHHOTO

31.

32.

oJInMepa.
Hanwmmure cxemy monydeHus (parmMeHTa TpuaneTara KIETYaTKH, MCHOJIB3YsT (OPMYIIbI
Xeyop3ca.

Hanumure crpoeHne 3HaHTHOMEPOB PHOO3bI, KCUIIO3bI, rajnakro3bl. [lo koHurypaumu
KaKOT'0 XMPaJbHOTO LIEHTPA IPOU3BOUTCS OTHECEHUE IHAHTHOMEPOB K D- mnu L- psanam?

33. Hanmmmure crpoenue a- u -anomepos D-pubodypanoss! 1 D-mMaHHONHPaHO3EI.

XVII.

XVIIL.

1.

2.
. Hanmmmre CTPYKTYpHBIE (hopMyIbI CIEIYIOIINX COCTMHEHUM: a)

1.

2.

AMuHbl anudaTuyecKue U ApOMaTHYECKUEe, TEPBUYHbIE, BTOPUYHBIE H TPETHYHBIE,
Hanummre cTtpykTypHbie (GOpPMYIBI BCEX H30MEPHBIX aMHUHOB, OTBEYAIOIIMX O0OIIeit
dopmyne C3HoN. JlaiiTe Ha3BaHMsI IO MEXKYHAPOIHOW HOMEHKIIATYpE.

[Touemy anudaTuveckre aMuHbI 00Jiee CHIIbHbIE OCHOBAHMSI, YeM aMMHUaK?

TUMETHIN300yTHPHIAMUH, ©) OSTWJIEHAWAMHH, B) TPUMETHICHIWAMHH, T) 3-
MEeTUJIAMUHOTIEHTaH-1,5- 1107, 1) THAPOKCUT AUMETHIIIUITUIIAMUHUS

W3 mpomnuieHa momy4uTe H30mponuiaMuH. Hamummure cxeMbl peakiuidi H30mponuiaMruHa
c: a) xJ0pohOpMOM B IIETOUYHOMN cpejie, 0) aleTHIXJIOPUIOM, B) U300y THIIXIIOPUIOM.

. Y3 ’Ta”ona MOJIyUUTC N-MmeTniasTaHaMud U HAIIUIIUTE CXCMY €TO peaKHI/Iﬁ C pacTBOpOM

HCI u ¢ pactBopom NaOH npu HarpeBaHuu.

. OTnnunTe XUMHYCCKUM MCTOIOM IICPBUYHBIC, BTOPUYHBIC U TPECTUYHBIC aMHUHBI, UMCIOLIIUC

dopmyiry C4H1iN.

AMHUHOKHCJIOTHI, NENTHABI M 0eJIKH.
Hamumuire cxembl peaknuii 0-aMHHOTPOIMOHOBOM KHCJIOTHI: @) ¢ BOJHBIM PacTBOPOM
IIEJI0YH TPU KOMHATHOW TeMIieparype, 0) ¢ COISIHON KHCIOTOM.
[IpuBenuTe ypaBHEHUS peakUui, AOKA3bIBAIOIIMX aM(pOTEpPHBIH XapaKTep aMHUHOKHUCIIOT
(oTHOIIEHHE K KHCIIOTaM, OCHOBaHUSIM, chnupraM). YTO TMOHUMaeTcs T1oj
M302JIEKTPUICCKON TOUKOW aMUHOKHUCIIOTHI?
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3.
4.

Harnumure cxemy 0o0pa3oBaHusi BHYTPEHHEH COJIM 0-aMUHOBAJICPUAHOBON KUCIIOTHI.
UYro oOpaszyercsi mpu HArpEeBaHUH 0.-aMUHOIPOTTHOHOBOW KUCIIOTHI,

[B-aMHMHOMACIISTHON KHCIIOTHI?

5.

~

Hanumure cxemy oOpa3oBaHUS TpHIIENTHAA, OOpPa30BaHHOTO AalaHWHOM, TIIUIUHOM,
JIEUIIUHOM.

Hanummure cxemy peakuuu Mojy4eHus JaKTaMa y-aMUHOMACIISTHOM KUCIIOTBI.
[lepeuncnure NpUYUHBI H30MEPUN AMUHOKHCIIOT.

B merabonu3me HEKOTOPBIX (i-aMUHOKUCIOT IPUHUMAIOT y4acTUe TOMOCEpUH (2-aMuHO-4-
IHJIPOKCUOYTaHOBAs KMCIIOTA) U €ro JakToH. HanummTe peakuuio o6pa3oBaHus JIAKTOHA U3
FOMOCEpUHA.

['myramuHoBas (2-aMUHOINEHTAHIMOBAs1) KUCIOTa — KOMIIOHEHT NENTHAOB U OEJIKOB.
O0pa3oBaHne KakuX IPOAYKTOB BO3MOKHO IIPU HAarPEBAHUU 3TOT'O COCUHEHMS?

[TpomerxyTouHas aTTectaus (3K3aMeH) MPOBOAUTCS B JOpPME YCTHOTO cOOECe0BaHMS WK B

BUJC TCCTOBBIX 3aﬂaHHﬁ C OTKPBLITBIMHU BOIIPOCAMM.

10.

11.

MMPUMEPHBIN TIEPEYEHD BOITPOCOB U 3AJJAHUM K DK3AMEHY

ITepBbie BONMPOCHI

Ankanbl. ['omoyiormueckuil psiji, HOMEHKJIATypa, HW30Mepus. AHaIN3 pPEaKIMOHHOU
cnocobHocTH. ®dusnyeckue U XUMudeckue cBoicTtBa. CrocoObl  MOJTyueHHs.
PacnpocTpanenue u npuMeHEHHE.

AnkeHbl. ['omMonoru4eckuil psza, HOMEHKIATypa, H30Mepusa. AHaIM3 peaKLUOHHON
cnocooHocTd. @Dusmueckue M XuUMHYeckue cBoicTBa.  CrnocoObl  IOJyuYEHUS.
PacnipocTpaneHune u npuMeHeHMeE.

Ankamuensl. Knaccudukanus, HOMEHKIAaTypa, u30Mepus. AHaIU3 peakUOHHON
cnocoOHocTH. ®dusnyeckue W XUMudeckue cBoicTtBa. CrocoObl  MOJTyueHHs.
PacnpocTpanenue u npuMeHeHHE.

AnkuHbl. ['omonormueckuii psn, HOMEHKJIATypa, HW30MEpHsa. AHAIU3 pEaKIUOHHON
cnocobHocTH. @Dusmueckue MW XuUMHuYeckue cBoicTBa. CrocoObl  MOTy4YeHUs.
PacnipocTpaneHune u npuMeHEHHE.

Apomaruyeckue yriaeBojopoabl. CtpoeHue OeH3oia, apoMaTHyHOCTh. ['oMosornueckuit
psil, HOMEHKJATypa, H30Mepus. AHalu3 peakIMOHHON CrnocoOHOCTH. Du3nueckue U
XUMH4eckue cBorcTra. [IpaBuiio opuentanun. Pacnpoctpanenre u npuMeHEHHE.
MoHoranoreHnpou3BoAHbIE YIIeBo10poaoB. Knaccupukanus, HOMEHKIATypa, U30MEpHsL.
AHanu3 peakuoHHOHN crnocoOHocTH. Pusnyeckue U XUMHUYecKue cBoiicTBa. CrocoObl
NoJTydeHus. PacpocTpanenue u NpuMeHEHHE.

OkcunpousBoaHble  yrieBonopoaoB.  Krnaccuduxanumsa.  OIHOATOMHBIC  CIIMPTHI.
Howmenknarypa, wusoMepus. AHaIU3 peakUMOHHOM crocobHocTu. dusnueckue u
XuMHueckue cBoiictBa. CrnocoObl noxyuyenus. Pacripoctpanenue u npruMeHeHue.
MHoroaToMHble COMPTHL. [ JHMKONM, TIAMLIEPUH. AHAJIN3 PEAKUMOHHOW CHOCOOHOCTH,
CpaBHEHHME C OJHOATOMHBIMH cHuUpTaMu. @Pu3MYecKue U XUMHUYECKHE CBOIICTBa.
PacnipocTpanenue u npuMeHeHue.

®enonbl. B3auMHoe BiMsiHHE aTOMOB B MoJieKyse Ha npumepe ¢enona. Homenknatypa,
u30MepHs. AHaJIM3 PEaKUMOHHOM crnocoOHOCTH. PU3MUecKue U XUMHYECKHE CBOMCTBA.
PacnipocTpanenue u npuMeHEHHE.

KapOonunbnble coenunenus. Knaccudukanusa. Anpaerunsl. HomeHnknarypa, uzomepusi.
AHanu3 peakuoHHOM crmocoOHocTH. Du3nyeckue M XUMHUYecKue cBoicTBa. CrocoObl
noJrydeHus. PacpocTpaneHnue U NpuMeHEHHE.

Keronsl. Homenknarypa, uzomepus. AHaiIu3 peakMOHHOW criocoOHOCTH. DU3nUecKue u
XMMHUYECKHE CBOMCTBA. PacripocTpaneHne u NpUMEHEHHE.
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12. MonokapOoHoBbIe KHCIOTHI. Kmaccudpukanums.  Homenkmarypa, wu3oMmepus. AHanu3
peakMoHHON crocoOHocTH. PU3MYECKUe U XMMHUYECKUe cBoiicTBa. PacmpocTtpanenue u
MPUMEHEHUE.

13. [uxap6oHoBble kucioTel. Kaccuduxanus. Homenknarypa, wuszomepus. AHaIu3
peakuoHHON crnocoOHOoCcTH. DPU3MYECKHe M XHUMHYECKHE CBOICTBa, crenupuyeckue
peakuuu. PacripocTpanenue U npuMeHEHHeE.

14. Oxcukucnorel. Knaccudukanus. Homenknartypa, mzoMepus. AHaau3 peaKIMOHHOU
cnocoOHocTH. Du3nyeckue U XUMHUYECKHE CBOWCTBA, CIHEIU(PHUECKUE PEaKIHH.
PacnpocTpanenue u npuMeHeHHe.

15. YrneBonsl. Kiaccudpukanms. AnbaomneHTo3sl  (pubo3a, JIe30KCHpHUO03a, KCHII03a,
apabuHO3a), alIbJOTeKCO3bl (TJII0KO03a, TajakTo3a, MaHHO03a), KETOreKco3bl ((PpykTo3a).
W3omepust MOHOCaXapuI0B.

16. MoHocaxapuabpl. XUMHUYECKHE CBOWCTBA, YCTAHOBJIEHHE CTPYKTYpPbl MOHOCAXapHIOB,
KaueCTBCHHBIC peakiuu. PacpocTpaneHre U mpuMeHeHHE.

17. Imcaxapuapl (ManapTO3a, JIaKTO3a, IeUI00MO03a, caxapo3a). CTpoeHue, CBOKWCTBA,
MPAKTUIECKOE 3HAUCHHE.

18. IMonucaxapusl (Kpaxmall, IITUKOTEH, JeKCTPaHbl, KJIeTYaTKa, IEeKTHHOBBIC BEIIECTBA U JIP.).
Crtpoenue, CBOMCTBA, MPAKTUYECKOE 3HAYCHUE.

19. AmuHsI. Kiaccudukanms. Homenknarypa, wuszomepusi. AHaIW3 pPEaKUUOHHOMN
cocooHocTH. @Du3MYecKre ¥ XUMHYECKHE CBOKMCTBa, crenu(uuecKue peakiuu.
PacnpocTpanenue u npuMeHeHHeE.

20. Amwmnokmcnotel. Knaccudukanus. Homenknatypa, n3oMepusi. AHaIW3 pPeaKIIMOHHOU
cnocobHoctu. @dusnueckre ¢ XUMHUYECKHE CBOWCTBa, creuuduyueckue peaxiuu.
PacnpocTpanenue u npuMeHEeHHE.

21. Ilentuael U OelkH, MOJIEKYJISIpHAS W HAJAMOJEKYJSpHas CTPYKTYphl (IPOCTPAHCTBEHHOE
ctpoenue). CBsi3b CTPOCHHS B CBOKCTB. PacmipocTpaHeHre U MPaKTHIECKOE 3HAUCHHE.

BTtopsie Bonpocskl
OcCHOBHBIE IOJIOKEHUS TEOPUH CTPOEHUSI OPTAaHUYECKUX COETMHEHUN.
IIpuposa XMMHUYECKOU CBSA3M B OPraHUYECKOM XUMHH.
B3anMHoe BiMsiHHE aTOMOB B MOJIEKYJe. DJIEKTPOHHbIE (P PEKTHI.
N3omepus opraHnyecknux COeTMHEHUM.
Peakunu paankaabHOro 3aMEIEHUs Y TETParoHaJIbHOIO aToMa yriepoaa.
DneKkTpohUIbHOE MPUCOSTUHEHNE K HEHACHIIICHHBIM COSUHEHUSM.
OnexTpoduiIbHOE 3aMelleHHe B apoMaTudeckoM psy. [IpaBuiio opueHTanuu.
Peakuuu snuMuHMpOBaHMS (OTILEIICHHUS).
Peakiuu HyK/1€0(QHUIBHOTO 3aMEIEHHS.

0. Peaknun HyKJ1€O(pHUIBHOTO IPUCOETUHEHHS.

11. Kero-eHonbHas TayToMepus. [Ipumepsi.

12. OkwuciieHre 1 BOCCTAHOBJICHUE OPTaHUYSCKUX coeqnHeHMA. CXeMa Impoliecca U KOHKPETHBIC
IPUMEpPBI PEaKLUH.

13. Peakiuu OKCOCOCTUHEHHH ¢ yU4aCTHEM Ol-yTIICPOJHOTO aTOMA.

14. Ilukno-uenHas TayTOMepHs Ha IpuMepax puOo03bl, IITIOKO3bI, TATAKTO3bl, (GPYKTO3HI.

15. Dnumepsl. Peakuus snumepusanuu. [Ipumepst. [IpakTinueckoe 3HaueHue.

16. Ontuueckast U30MepUsi MOHOCAXAPH/IOB.

17. Crepeonsomepusi OKCUKUCIOT Ha MPUMEPE MOJIOUHOMN KUCIIOTHI.

18. Crepeonsomepusi COCIMHEHUH C JBYMsS AacCCUMETPHMUECKUMH aToMaMu (Ha mpuMmepe
XJIOpsIOJIOYHOM ¥ BUHHOM KHCIIOT).

19. Peakmuu »sTepudukanuy B apoMaTHUeckoM U anudarnyeckoM psay. CpaBHeHHE
PEaKIMOHHON CHOCOOHOCTH KapOOHOBBIX KHCIOT W CHUPTOB Ha TMpUMEpE peakluu
TepUPHUKAIIHH.

20. Crenududeckne peakuu JUKapOOHOBBIX KHCIIOT.

RBRoOoo~NoGOr~WNE
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21. Cnenuduyeckne peakiui OKCUKUACIIOT.

22. Crneuuduydeckue peakui aMUHOKUCIIOT.

23. JleiicTBUE a30TUCTOM KMCIOTHI HA IEPBUYHBIC, BTOPUYHBIE U TPETHUHBIE AMUHBI.
24. JlaktuM-nakramHas tayromepus. [Ipumepsl. [IpakTrueckoe 3Ha4eHUE.

Tperbu Bonpocsl
[Tpon3BosHbIE KapOOHOBBIX KHUCJIOT (COJH, CIOXHbIE 3(UPBI, aMUIbl, AHIUAPUABI U
xsiopanruapusl). CTpoeHue, CBOMCTBa, criocoObl nosyueHus. Ilpakruueckoe 3HaueHue.
I'moko3a. CtpoeHue, n3oMepusi, XMMUYECKHE CBOMCTBA, IPAKTUUECKOE 3HAUEHUE.
®pykro3a. CTpoeHue, U30MepHsi, XAMUUECKHE CBOMCTBA, IPAKTUYECKOE 3HAUCHUE.
Pu6o3a. Ctpoenue, n3omepusi, XMMMUUYECKHE CBOMCTBA, IPAKTHUECKOE 3HAYECHUE.
JlakTo3a. CTpoeHue, n30MepUs, XMMHUUECKHUE CBOICTBA, IPAKTUYECKOE 3HAYCHHUE.
Manspto3a. CTpoeHue, u3oMepus, XHMUUECKUE CBOMCTBA, IPAKTUYECKOE 3HAYCHHUE.
Caxapo3a. CtpoeHue, U30Mepusi, XMMUYECKHE CBOMCTBA, IPAKTUYECKOE 3HAUCHUE.
[lenno6uoza. CTpoeHue, n3oMepus, XAMHUUECKUE CBOMCTBA, IPAKTHUECKOE 3HAYECHHUE.
Kpaxman (ammio3a M aMuUJIONEKTHH), TJIMKOreH, AeKcTpaHbl. CTpoeHue, CBOICTBa,
IPaKTUYECKOe 3HaAUCHHE.
10. Hemmrono3a. CTpoeHue, CBOKCTBA U IepepadoTKa, MPAKTUIECKOE 3HAYCHHE.
11. ITpoctsie 3¢upsl. CTpoeHHne, XUMHYECKHE CBOMCTBA, CLIOCOOBI OTYUYEHHUS.
12. Apomarndeckne OKCUKHCIOTHI. CanuIiiioBans KUCIOTA, aCIUPHH U IPyTHE POU3BOIHEIE.
13. HenpenenbHble KUCIAOTHI (aKpuiloBasi, GymMapoBasi 1 MaJIEMHOBAsi, OJIEMHOBAs, JIMHOJIEBAs,
nuHoaeHoBast). CTpoeHue, XMMUYECKHME CBOWCTBA M PACIPOCTPAHEHHE, NPAKTHUECKOE
3HaYEHHUeE.
14. ®opmanbaerua. CtpoeHue, XMMUYECKUE CBOWCTBA, IPAKTUUECKOE 3HAUCHHUE.
15. IlonaTHe o roMomonMcaxapujax M rereporojucaxapuaax  (Kpaxmai, KieTdarka,
NEKTUHOBBIE BELIECTBA, UHYJIUH U JIp.).

=

COoNoORWN
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IINTAHUPYEMMBIE PE3YJIbTATBI OBYUYEHUA AJISA ®OPMUPOBAHUA

KOMIIETEHLIUI

I/IH)IHKaTOPLI JOCTHIKCHUSA

Pe3yabTaTnl 00y4yeHus

IMpouenypa oueHuBaHus

KOMIIETeHI[ U (3HaTh, yMeTb, BJIA/I€Th)
H[Konk-21 3HaeT: QyHIaMEHTATHHBIC YcTHBIE OIPOCHI,
JlemoHCTpUpYyET pazzienbl OPraHuyecKOr XUMUH, KOHTPOJIbHBIE paOOTHI

CHEIHATM3UPOBAHHBIC 3HAHUS
B oOyiactu (pyHIaMEHTaIbHBIX
pa3aesioB MaTeMaTHKH,
(bu3uKH, XuMuK, OMOJIOTHUHU U
MIEPCIICKTHBBI
MEXTUCIUTTHHAPHBIX
HUCCIIE0BaHUN

HCO6XOI[I/IMBIC JJ1s1 BBIIIOJIHCHU S
paboT U IPOBEJACHUS
Uccie0BaHui (cocTaB, CTPOCHHE
U XUMUYECKHE CBOWCTBA
OCHOBHBIX BCIIECCTB U XUMHNYCCKUX
COCIMHCHUH, CBS3b CTPOCHUS
BEIIIECTBA C €r0 CBONCTBAMH)

YmMmeer: aHaJIU3UpPOBAThH
JUTEpaTypHBIE 51
JKCIIEPUMEHTAJIbHBIE JIaHHBIE;
IIPUMEHATh  OCHOBHBIE  3aKOHBI
XUMUU pu 00CyXJIeHNH
IIOJIYYEHHBIX PE3YJIbTATOB

Baaneer:

HaBbixamu VICITOJIb30BaHUs
XUMHUYECKOTO u busuko-
MaTeMaTH4eCKOro amnmapara,
HE00X0IMMOTo JUISL
poQeCCHOHAIBHON
JESATEIBHOCTH;
OIIMCaHUsl CBOMCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEN,
BBITEKAIOIINX U3 MEPHOIUIECKOTO
3aKOHa 51 [Tepuonnueckoi
CHUCTEMBI DJIEMEHTOB.

HaBbIKaMH

HJ[Konk-23
Bnageer wmeromamm XuMmHH,
GU3MKK ¥ MaTeMaTHYECKOTO
MO/ICTTHPOBAHHSI TSt
NPOBEJCHUSI WCCIEIOBaHUH B
oOnactu OMOMHXEHepuH,
O6nonH(pOpPMaTHKN

Ymeer: IpOBOAUTE XHUMHUYCCKUC
9KCIICPUMCHTHI 110 IIpeAIaracMbIM

Brimonnenune
71a00paTOPHBIX PadoOT.

METOUKaM €  MPUMEHEHHEM

00opyIoBaHuUs XUMUYECKON

naboparopun C  COOJIOACHHEM

NpaBWJI W HOPM  TEXHUKHU

0€30MacHOCTH.

Baageer: OTuéTEI IO
HaBBIKAaMH 00pa0OTKH pe3yJbTATOB | JaOOPATOPHBIM
IKCIIEPUMEHTA. paboTam.
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IIporpaMmma oueHMBAHUSL KOHTPOJIUPYEMbIX KOMITeTEHIMIi:

Tema nunu pasnen Kon nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HaunmenoBanue
JUCIUIUTAHEL KOMIIETEHIIUH pe3yabTar OLICHUBaHUS 0cC?
TK® | IA?

Brenenue. Mcropus NKomnk-2.1 3HaTh: TEOpUIO CTPOCHHUs 3HAeT: IMOCTyJartel Teopuu | Bmaneer KP

pa3BUTHUSA U YCIIEXU JlemoHcTpUpyeT OpraHUYECKUX CTPOEHUS OpraHUYECKUX | MaTepHalloM,

COBPEMEHHOM CHELUAIU3UPOBAHHBIE | COCAMHEHUN Y| COeMHEHUH, HPUHIUIBI | IPEJCTABICHHBIM B

OpPraHUYECKOU 3HaHUS B 00JacTH HOMEHKJIATypy pabotsl HoMeHkIatypsl IUPAC | paznene 4.3.1;

XxUMUU. OCHOBBI (byHIaMeHTalIbHbIX OpPraHUYeCKUX YMeeT: COOTHOCUTB CTPYKTYpY

CTPOCHMS U aHAIU3 pas3nennon COEIMHEHUI U COCTaB MOJIEKYJIbI ¢ kinaccoM | KoHTponbHas

PEaKIIMOHHOMN MaTeMaTHKH, GU3UKH, | YMeTh! OpPraHUYECKUX COeTMHEHUN pabota no

CTIIOCOOHOCTH XMMHHU, OMOJOTMH M | KiacCU(UIUPOBATH Bnapeer: HaBbIKaMHU | HOMEHKJIaType

OpPraHUYecKuX NEePCHEKTUBBI OpraHu4ecKue COCTaBJICHUS Ha3BaHUS | OPraHUYECKUX

COETUHEHU. MEXIUCUUIUIMHAPHBIX | COEIMHEHUS 10 | OPraHUYECKOr0 COETMHEHUS 110 | COEAUHEHUI;

Knaccudukanus u UCCIIeI0BaHUM CTPOEHUIO U COCTaBY €ro CTPyKType U Ha000pOT Bhionss 2/3

HOMEHKJIaTypa Baagers: HaBbIKaMU CAMOCTOSTCIBHOM =

OpraHuecKHX paboThI § c paBOTEL. =

COCTMHECHU. Homenkimarypoit IUPAC 2
ol

Banentusle 3HaTh: Teoputo 3HaeT: TUNBl XUMHuYeckux | Bmageer YO

COCTOSIHUS aToma XMMHMUYECKON CBSA3M B CBSA3eH M HMX  OCHOBHBIE | MaTepUAJIOM,

yriaepoaa. Tunst OpraHUYECKUX XapaKTePUCTUKU MIpE/ICTaBJICHHBIM B

XUMHYECKHUX CBS3EH, COEIMHEHUSX Ymeer: onpeneniTs | paszaene 4.3.2;

UX XapaKTEePHUCTUKH. YMeTh: ornpenensaTh TUI | HAIPaBJIEHUE neiicteus | «Bompocs! ans

B3aumHoe  BimsAHHE XUMHUYECKON CBSA3M M | HHAYKIMOHHOIO U | ycTHOTrO cobeceno-

aTOMOB B MOJIEKYJIAX, ONpeAeNsiTh  B3aUMHOE | ME30MEpHOro 3 (exToB BaHus, [IX.1;

3JIEKTPOHHbBIE
3G (DeKThI.

BJIMAHHC aTOMOB

Brimonmann 2/3
CaMOCTOSITEIILHOU
paboThI.
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Tema wim pazgen
JUCIATLITMHBI

Knaccudukanms
OpPTaHUYECKUX
peaKIuii ¥ peareHTOoB.

KncnoTHO-0CHOBHBIE
CBOMCTBA
OpraHNYeCKUX
COCINMHCHHM.

Bunsl H30MEpUU
OpraHNu4eCKHUX
COCJTMHECHUH.

Kon nnaukaropa
KOMIIETCHIIUH

IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
pe3ysibTaT OLICHUBAHUS 0C?
TK® | IA?
3natb: Kiaccupukanuo 3Haer: OCHOBHBIE Tunbl | Brnaneer YO
OPraHUYECKUX PEaKUMi ¥ XUMMHUYECKUX peakumii U | MaTepUAIIOM,
peareHToB. peareHToB IPEJICTAaBICHHBIM B
YMeTsb: onpenenarTs TUIl | YMeeT: Ha ocHoBaHUU | pazzaene 4.3.3;
XUMHUYECKOH peaklMM U | CTPOCHHs] MCXOJIHBIX BelecTB, | «Bormpock! mis
peareHTa IIPOJYKTOB u YCIIOBUH | YCTHOTO cobecerio-
XUMHUYECKON peakuuu | Baus», 11X 11;
ONPEAEIUTH MeXaHu3M | BeimosHun 2/3
B3aMMO/ICHCTBHS CaMOCTOSITENTbHOM
paboTHI.
3HaTh: ocHOBHBIE Teopur 3HaeT: Teoputo bpencrena- | Brmageer YO
KHMCJIOT U OCHOBAHHM Jloypu, Tteopuro  Jlprouca, | Marepuaiom,
Ymers: teoputo JKMKO IIPEACTABICHHBIM B
KJIaccu(puIpoBaTh YMeet: onpenensaTe HaX0auTh | pasaene 4.3.4;
OpraHHyYecKue KHCIIOTHBIE 1 OCHOBHBIE «Bompocs! ans
COCIMHEHUS C TOYKH | LIEHTPBI B MOJIEKYJIE yCTHOTO cobece1o-
3peHus KHUCIIOT u BaHus, | IX.11;
OCHOBAaHUU Brimosnann 2/3
CaMOCTOATENIbHON
paboTHI.
3HaTh: BHABI M30MepuUY 3HAET: H30MEpHIO cKenera, | Brmageer YO
OpraHUYECKUX MOJIOKEHUSI KpPaTHOM CBSA3M U | MaTepHalioM,
COEIMHEHU I 3aMECTUTEIS], MEKKIIACCOBYIO M | IIPE/ICTABICHHBIM B
YMeTb. aHaNU3UPOBAThH | CTEPEOU3OMEPHUIO paznene 4.3.5
BO3MO>XHOCTh OpPraHMYECKUX MOJIEKYJI «Bomnpocs! s
CYILIECTBOBaHUS YMeeT: Ha OCHOBaHUU YCTHOTO cobece1o-
HU30MEPHBIX (hopM CTPOCHHS M COCTaBa MOJIEKYJbI | BaHus», |IX.1V
NpEJCKa3bIBaTh BO3MOXKHBIE Brmonxun 2/3
M30MepHbIe GOPMBI U CaMOCTOSITEIIbHOU
BO3MOXKHOCTh UX IEepexo/ia paboTHI.
APYyT B ipyra
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCLAIIIHHBI KOMIICTCHIINH pe3yabTaT OIICHUBAHHUS 0C?
TK® | IA*
YrieBoaoposl. N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
OO6mias JemoHCTpUpYyET busnueckue CBOMCTBA XapaKTEPUCTUKHU U | MaTepHalioM,
XapaKTEPHUCTHKA, CIEIUaTU3UPOBAHHBIE | AJTKAHOB U ITUKJIOATKAHOB | XUMHUYECKHUE PEAKIIMU aJKaHOB | MIPEICTABICHHBIM B
KJIaCCU(UKAIIUS. 3HaHUS B O0JIaCTH | YMeTh. aHAIM3UPOBATH | U [UKJIOATKAHOB paznene 4.3.6
AJIKaHBI (dbyHIaMEHTATBHBIX PEaKIMOHHYIO ¥YMeer: Ha OCHOBaHUU «Bompock! s
LIMKJIOAJIKAHBI. paznenon CIIOCOOHOCTh AJIKAHOB M | CTPOCHHUS U COCTaBa MOJIEKYJBl | YCTHOTO coOece1o-
MaTeMaTHUKH, (U3HKH, | [IMKIOAJTKAHOB MpeACKa3bIBaTh BO3MOKHBIC BaHU», [IX.V
XAMUH, OHOJIOTHH U XHUMHYCCKHE CBOMCTBA Bremonann 2/3
MEePCIEKTHBBI AJIKaHOB U I[UKJIOAJIKAHOB CaMOCTOSTEIIbHOM
MEXIUCIUTITUHAPHBIX paboTHI.
HCCIIeJOBaHUH
NKomnk-2.3 Ymers: MIPEACTABIIATH Y MeeT: IIPOBOJUTH | BeImosHuAN O
Brnageer  Meronamu | pe3ynbTaThl XUMHUYECKHUX| XUMUYECKHE IKCIIEPUMEHTHI IO | 1a00paTOpHYIO
XUMUH, GU3NKA ¥ | SKCTICPUMEHTOB npeiaraéMblM  METOJUKaM, | paboTy 1O TeMe.
MaTEeMaTH4eCKOro MIPEACTABIATh pe3ynbTaThl | [IpeacraBun ortuer
MojenupoBanus Ui | Baagers: HaBBIKaMH HKCIIEPUMEHTOB B BUJIE OTUETA | B COOTBETCTBUHU C
MPOBEACHUS MPOBEJICHUS] XMUMHUYECKUX| COTJIACHO TPeOOBAHUSIM. TpeOOBaHUSIMU
HCCIICAOBAHUI B | DKCIIEPUMEHTOB ¢ Baageer: HaBBIKaMHY
obmactu aJlKaHaMu Y MPOBEACHUS XUMHYECKHUX
OMOUHKEHEepUH, LUKJIOAJTKaHAMH 9KCIIEPUMEHTOB M  00pabOTKH
OoronH(pOpMaTHKH PEe3yIbTAaTOB ONBITOB C AJIKaHAMU|

1 IUKJIOAaJIKaHaM1
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCLAIIIHHBI KOMIICTCHIINH pe3yabTaT OIICHUBAHHUS 0C?
TK® | IA*
Anxkensl, ankaauensl. | MAKonk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
JemoHCTpUpYyET busnueckue CBOMCTBA XapaKTEPUCTUKHU U | MaTepHalioM,
CHEIMaTU3UPOBAHHbBIE | aJIKCHOB U aJIKaIMCHOB XUMUYECKHUE PEaKIUU aJIKCHOB | MPEJCTaBICHHBIM B
3HaHUS B 00JacTd | YMeThb. aHAIU3UPOBATH | U AIIKATUCHOB paznene 4.3.7
(dbyHIaMEHTATBHBIX PEaKIMOHHYIO ¥YMeer: Ha OCHOBaHUU «Bompock! s
paznenon CIIOCOOHOCTh AJKEHOB M | CTPOCHHUS U COCTaBa MOJIEKYJBl | YCTHOTO coOece1o-
MaTeMaTHUKH, (U3HMKH, | aJKaINCHOB MpeACKa3bIBaTh BO3MOKHBIC BaHus», | IX.VI
XAMUH, OWOJIOTHH U XHUMHYCCKHE CBOMCTBA Bremonann 2/3
MEePCIEKTHBBI AJIKCHOB U aJIKaIMCHOB CaMOCTOSTEIIbHOM
MEXTUCIUTUTHHAPHBIX paboTHI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brmaneer Meromamu | pe3ynbTaThl XHMHUYECKHX XUMHUUYECKHE SKCIIEPUMEHTHI IO | JTJAOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB mpenjgaraéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOTO MIPEACTABIATH pesynwTathl | [IpencraBun oTder
MojenupoBanus ans | Biaamers: HABbIKaMH| SKCIIEPUMEHTOB B BHJIE OTYETa | B COOTBETCTBUU C
MPOBEACHUS MPOBECHUS XUMHUYECKUX| COTIIACHO TPEOOBAHUSIM. TpeOOBaHUSIMU
HCCIIeIOBaHU I B | OKCIIEPUMEHTOB ¢ Baaneer: HaBBIKAMH]
obmactu AJKEHAMHU U aJKaJIMeHaMH| TTPOBEICHUS XUMHYECKUX|
OMOWHKEHEPUH, IKCIIEPUMEHTOB M 00paboOTKH
O6ronH(pOpMaTUKU PEe3yIABTAaTOB ONBITOB C AJTKEHAMH

1 aJIKaAuCHaMH
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCLAIIIHHBI KOMIICTCHIINH pe3yabTaT OIICHUBAHHUS 0C?
TK® | IA*
AJIKUHEL N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
JemoHCTpUpYyET busnueckue CBOMCTBA XapaKTEPUCTUKHU U | MaTepHalioM,
CIeIMaTU3UPOBAaHHbBIE | aJIKUHOB XUMUYECKHUE PEAKIIMK AIKUHOB | MPEJCTaBICHHBIM B
3HaHUS B 00JacTd | YMeThb. aHAIU3UPOBATh | YMeeT: HA OCHOBAaHUH paznene 4.3.8
(dbyHIaMEHTATBHBIX PEaKIMOHHYIO CTPOCHHUSI M COCTaBa MOJICKYJbI | «Bompock! mis
paznenon CIIOCOOHOCTD AJIKHHOB MpeACKa3bIBaTh BO3MOKHBIC YCTHOTO cobeceio-
MaTeMaTHUKH, (U3HKH, XHMUYECKHE CBOMCTBA Banus», [ IX.VII
XAMUH, OHOJIOTHH U aJIKMHOB Bremonann 2/3
MEePCIEKTHBBI CaMOCTOSTEIIbHOM
MEXTUCIUTUTHHAPHBIX paboTHI.
HCClIeJOBaHUN
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brmaneer Meromamu | pe3ynbTaThl XHMHUYECKHX XUMHUUYECKHE SKCIIEPUMEHTHI IO | JTJAOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB mpenjgaraéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOTO MIPEACTABIATH pesynwTathl | [IpencraBun oTder
MojenupoBanus ans | Biaamers: HABbIKaMH| SKCIIEPUMEHTOB B BHJIE OTYETa | B COOTBETCTBUU C
MPOBEACHUS MPOBECHUS XUMHUYECKUX| COTIIACHO TPEOOBAHUSIM. TpeOOBaHUSIMU
HUCCICIOBAHUM B | OKCIIEPUMEHTOB ¢ Baaneer: HaBBIKAMH]
obmactu aJTKMHAMHA MIPOBEACHUS XUMHYECKUX|
OMOWHKEHEPUH, IKCIIEPUMEHTOB M 00paboOTKH
O6ronH(popMaTUKU pe3yabTaTOB OIIBITOB C
AJKHHAMHU
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCIUILTAHEL KOMIIETEeHIIUH pe3yabTar OLICHUBaHUS 0ocC?
TK® | IA?
ApoMatuueckue NKomnk-2.1 3HaTh: xumuueckue ¢ 3HaeT: OCHOBHBIE ¢pu3nyeckue | Brmageer YO
YIJIEBOIOPOBI. JlemoHCcTpUpyeT dusnueckue CBOMCTBA XapaKTEPUCTUKU U | MaTepuaiom,
CIELUAIN3UPOBAHHBIE | APOMATUYECKUX XUMHUYECKHE peaKkuuu | MpeiCTaBICHHBIM B
3HaHUS B 00JACTH | YTJIEBOAOPOIOB apOMaTUYECKHUX paznene 4.3.9
(byHIaMeHTalIbHbIX YMeTb. aHaNIU3UPOBATH | YIVIEBOJIOPOJIOB «Bompocs! s
pa3nennon pEaKMOHHYIO YMmeer: Ha OCHOBaHUU yCTHOTO cobece1o-
MaTeMaTHUKH, (U3HMKH, | CIIOCOOHOCTH CTPOEHHS M COCTaBa MOJIEKYJIbI | BaHus», |IX.VIII
XUMHH, OWOJOTMHM U | apOMaTUYECKUX IIPE/ICKa3bIBATh BO3ZMOYKHbIE Boinonnun 2/3
NEePCHEKTUBBI yIJ€BOAOPOOB XMMHUYECKHE CBOMCTBA CaMOCTOSITENIbHON
MEXIUCUUTITMHAPHBIX apoMaTHYECKHUX paboThlI.
UCClIeI0BaHUM yIJI€BOAOPOIOB
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brnageer Meromamu | pe3ynbTaTbhl XUMHUYECKHX| XMMHUECKHE HKCIIEPUMEHTHI 110 | TaOOPaTOPHYIO
XUMUH, (GU3MKA U | SKCIEPUMEHTOB npeularaéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOIo MIPE/ICTaBIATh pesynbratel | [IpencraBun oryer
MozenupoBaHus s | Baagers: HaBbIKaM¥| HKCIEPUMEHTOB B BHJIE OTUETA | B COOTBETCTBUU C
MIPOBEJICHUS IIPOBEJCHUSI XMMMUYECKUX| COTJIACHO TPEOOBaHUSIM. TpeOOBaHUSIMU
UCCIIEIOBaHUM B | DKCIIEpUMEHTOB ¢ Baapeer: HaBbIKaMY|
oOnactu apoMaTHYECKUMHU MIPOBEICHUS XUMHYECKHX
OMOMH)KEHEepHH, YTJIEBOIOPOAAMHU HKCHEPUMEHTOB U  00paboTKH|
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB C
apoMaTH4YECKUMHU
YIJIEBOIOPOAaMHU
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCIUILTAHEL KOMIIETEeHIIUH pe3yabTar OLICHUBaHUS 0ocC?
TK® | IA?
lNanorennpousBoaubie | MAKonk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
YIJIEBOIOPOOB. JlemoHCcTpUpyeT dusnueckue CBOMCTBA XapaKTEPUCTUKU U | MaTepuaiom,
CIELIUAIU3UPOBAHHBIE | T'aJOr€HIIPOU3BOAHBIX XUMHUYECKHE peaKkuuu | MpeiCTaBICHHBIM B
3HaHUS B 00JACTH | YTJIEBOAOPOIOB raJIOTeHIIPOU3BOAHBIX paznene 4.3.10
(byHIaMeHTalIbHbIX YMeTb. aHaNIU3UPOBATH | YIVIEBOJIOPOJIOB «Bompocs! s
pa3nennon pEaKMOHHYIO YMmeer: Ha OCHOBaHUU yCTHOTO cobece1o-
MaTeMaTHUKH, (U3HMKH, | CIIOCOOHOCTH CTPOEHHS M COCTaBa MOJIEKYJIbI | BaHUs», |IX.IX
XUMHH, OWOJOTMM U | FaJIOT€HIIPOU3BOIHBIX IIPE/ICKa3bIBATh BO3ZMOYKHbIE Boinonnun 2/3
NEePCHEKTUBBI yIJ€BOAOPOOB XMUMHUYECKHE CBOWCTBA CaMOCTOSITENIbHON
MEXIUCUUTITMHAPHBIX raJIOreHIIPOU3BOIHBIX paboThlI.
UCClIeI0BaHUM yIJI€BOAOPOIOB
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brnageer Meromamu | pe3ynbTaTbhl XUMHUYECKHX| XMMHUECKHE HKCIIEPUMEHTHI 110 | TaOOPaTOPHYIO
XUMUH, (GU3MKA U | SKCIEPUMEHTOB npeularaéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOIo MIPE/ICTaBIATh pesynbratel | [IpencraBun oryer
MozenupoBaHus s | Baagers: HaBbIKaM¥| HKCIEPUMEHTOB B BHJIE OTUETA | B COOTBETCTBUU C
MIPOBEJICHUS IIPOBEJCHUSI XMMMUYECKUX| COTJIACHO TPEOOBaHUSIM. TpeOOBaHUSIMU
UCCIIEIOBaHUM B | DKCIIEpUMEHTOB ¢ Baapeer: HaBBIKaMHY|
oOnactu TaJIOTEHIIPOU3BOIHBIMU | IPOBEJCHUS XAMUYECKHX|
OMOMH)KEHEPHH, YIJIIEBOIOPOIOB HKCHEPUMEHTOB U  00paboTKH|
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB C
raJIOreHIIPOU3BOIHBIMH
YIJIEBOI0POJIOB
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCIUILTAHEL KOMIIETCHIINH pe3ynbTar OLICHUBAaHM 0ocC?
TK® | IA?
OKCHUIIpOU3BOIHBIE N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
YIJIEBOIOPOOB. JlemoHCcTpUpyeT dusnueckue CBOMCTBA XapaKTEPUCTUKU U | MaTepuaiom,
Cruprsl, CIELMAIM3UPOBAHHBIE | OKCUIIPOU3BOJHBIX XMMHUYECKHE peaKuuu | MpeACTaBICHHBIM B
OJIHOATOMHBIE U | 3HaHUsT B 00JacTu | yrJIeBOJOPOIOB OKCHIIPOU3BOIHBIX pazznene 4.3.11
MHOT'OaTOMHBIE. (byHIaMeHTalIbHbIX YMeTb. aHaNU3UpPOBaATh | YTIEBOLOPOAOB «Bomnpocs! s
pa3nennon pEaKMOHHYIO YMmeer: Ha OCHOBaHUU yCTHOTO cobece1o-
MaTeMaTHKH, (PU3UKHU, | CHOCOOHOCTh CTPOEHHS M COCTaBa MOJIEKYJIbI | BaHUs», [IX.X
XUMHH, OWOJOTMM U | OKCUIIPOU3BOJHBIX IIPE/ICKa3bIBATh BO3ZMOYKHbIE Boinonnun 2/3
IIEPCIIEKTUBBI YIJIIEBOLOPOIOB XMMHYECKHE CBOMCTBA CaMOCTOSITEIIbHOU
MEXIUCUUTITMHAPHBIX OKCHUIIPOU3BOIHBIX paboThlI.
UCCIIEIOBaHUM YTJIEBOIOPOAOB
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brnageer Meromamu | pe3ynbTaTbhl XUMHUYECKHX| XMMHUECKHE HKCIIEPUMEHTHI 110 | TaOOPaTOPHYIO
XUMUH, (GU3MKA U | SKCIEPUMEHTOB npeularaéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOIo MIPE/ICTaBIATh pesynbratel | [IpencraBun oryer
MozenupoBaHus s | Baagers: HaBbIKaM¥| HKCIEPUMEHTOB B BHJIE OTUETA | B COOTBETCTBUU C
MIPOBEJICHUS IIPOBEJCHUSI XMMMUYECKUX| COTJIACHO TPEOOBaHUSIM. TpeOOBaHUSIMU
UCCIIEIOBaHUM B | DKCIIEpUMEHTOB ¢ Baapeer: HaBbIKaMY|
oOnactu OKCUIIPOU3BOHBIMU MIPOBEICHUS XUMHYECKHX
OMOMH)KEHEepHH, YIJIIEBOIOPOIOB HKCHEPUMEHTOB U  00paboTKH|
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB C
OKCUIIPOU3BOAHBIMU
YIJIEBOI0POJIOB
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCIUILTAHEL KOMIIETEeHIIUH pe3yabTar OLICHUBaHUS 0ocC?
TK® | IA?
dDenoibl. N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
JlemoHCcTpUpyeT dusnueckue CBOMCTBA XapaKTEPUCTUKU U | MaTepuaiom,
CHeLlMaIU3UPOBaHHbIE | (PEHOJIOB XMMUYECKHE PeaKLUU (PEHOJIOB | MPE/ICTaBIEHHBIM B
3HaHUS B 00JacTd | YMeThb. aHAIU3UPOBATh | YMeeT: HA OCHOBAaHUH pazznene 4.3.12
(byHIaMeHTalIbHbIX PEAKLIMOHHYIO CTPOEHUS M cOCcTaBa MOJIEKyibl | «Bompocs! as
pa3nennon CHOCOOHOCTH (PEHOJIOB IIPE/ICKA3bIBATh BO3ZMOYKHbIE yCTHOTO cobece1o-
MaTeMaTHUKH, (U3HKH, XHMUYECKHE CBOMCTBA BaHus», [1X.XI
XUMHH, OHOJOTHM U ¢beHonoB Boinonnun 2/3
NEePCHEKTUBBI CaMOCTOSITENIbHON
MEXTUCIIMTIITHHAPHBIX paboThlI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brnageer Meromamu | pe3ynbTaTbhl XUMHUYECKHX| XMMHUECKHE HKCIIEPUMEHTHI 110 | TaOOPaTOPHYIO
XUMUH, (GU3MKA U | SKCIEPUMEHTOB npeularaéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOIo MIPE/ICTaBIATh pesynbratel | [IpencraBun oryer
MOJIeIUpOBaHus i | Baagers: HaBBbIKAMH| SKCIIEPUMEHTOB B BHUJI€ OTUETAa | B COOTBETCTBUHU C
MIPOBEJICHUS IIPOBEJCHUSI XMMMUYECKUX| COTJIACHO TPEOOBaHUSIM. TpeOOBaHUSIMU
UCCIIeI0BaHUN B | KCIIEPUMEHTOB ¢ Baapeer: HaBBIKaMHY|
oOnactu benonamu MIPOBEICHUS XUMHYECKHX
OMOMH)KEHEepUH, HKCHEPUMEHTOB U  00paboTKH|
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB
(dhenonamu
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCIATLITMHBI KOMIIETEHIINH pe3ynbTar OLICHUBAHUS 0C?
TK® | DA
[Ipocteie 3dupsI. NKomnk-2.1 3HaTh: xumuueckue ¢ 3HaeT: OCHOBHBIE ¢pu3nyeckue | Brmageer YO
JlemoHCTpHpYET busnueckue CBOMCTBA XapaKTEPUCTUKH U | MaTepuaiiom,
CHelHaTM3UPOBaHHbIE | TPOCTHIX YPUPOB XUMHYECKHUE PEaKIUU MPOCTHIX | MPEACTABICHHBIM B
3HaHUS B O00JIaCTH | YMeTh. aHAIU3UPOBaTh | 3PUpPOB pasnene 4.3.13
(byHIaMeHTaIbHbBIX PEaKIIMOHHYIO YMeeT: Ha OCHOBaHUU «Bompocs! ans
paszienos CHOCOOHOCTh  MPOCTHIX | CTPOCHMS U COCTaBa MOJIEKYJIBI | YCTHOTO cobeceno-
MaTeMaTuKHu, QU3HKH, | 3HUpPOB MpeACKa3bIBaTh BO3MOKHBIC BaHus», 11X XII
XAMUH, OHOJIOTHH U XHUMHYCCKHE CBOMCTBA Bremonann 2/3
MEPCIIEKTUBBI MIPOCTHIX FPUPOB CaMOCTOSITENTbHOM
MEXTUCIUTUTHHAPHBIX paboTHI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brmaneer mMeromamu | pe3ynbTaThl XUMHUYECKHX| XMMHYECKHE YKCIIEPUMEHTEHI 110 | TaOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB mpenjgaraéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTHIECKOTO MIPEJICTABIISATh pesynbratel | [IpencraBun order
MojenupoBanus ans | Biaamers: HABbIKaMH| SKCIIEPUMEHTOB B BHJIE OTYETa | B COOTBETCTBUU C
MIPOBEICHUS MIPOBEJICHUST XHUMHUYECKUX| COTJIACHO TPEOOBAHUSM. TpeOOBaHUSIMU
UCCIIeTOBaHUH B | OKCIIEPUMEHTOB ¢ Baaneer: HaBBbIKaMHY|
obmacTu MPOCTBIMH d(PUPAMH MIPOBEICHUS XUMHYECKHX|
OMOWHKEHEPUH, IKCIIEPUMEHTOB M 00paboOTKH
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB

MPOCTBIMH 3(UpaMu
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCIUILTAHEL KOMIIETEeHIIUH pe3yabTar OLICHUBaHUS 0ocC?
TK® | IA?
KapOGonunbHbie NKomnk-2.1 3HaTh: xumuueckue ¢ 3HaeT: OCHOBHBIE ¢pu3nyeckue | Brmageer YO
COEJIMHEHUS. JlemoHCTpHpYET dusnueckue CBOWCTBA XapaKTEPUCTUKU U | MaTepHaJIOM,
AnbIerujipl v KETOHBI. | CIELMAIU3UPOBAHHBIE | KapOOHUIIBHBIX XUMHUYECKHE peaKkuuu | MpeiCTaBICHHBIM B
3HaHUS B 00JAaCTH | COCAMHEHUI KapOOHUJIbHBIX COEAMHEHUN paznene 4.3.14
(byHIaMeHTalIbHbIX YMerTb: aHanM3MpOBATh | YMeeT: HA OCHOBAaHUU «Bompocs! s
pa3nennon pEaKMOHHYIO CTPOEHUS M COCTAaBa MOJIEKYJIBI | YCTHOTO cobeceo-
MaTeMaTHUKH, (U3HMKH, | CIIOCOOHOCTH MpeACKa3bIBaTh BO3MOKHBIC Banusy, |IX. X1
XMMUHW, OWOJIOTUN U | KapOOHMIIBHBIX XUMHUYECKHE CBOMCTBA Brimonnun 2/3
NEePCHEKTUBBI COEMHEHUN KapOOHWIIbHBIX COETMHEHUI CaMOCTOSITENIbHON
MEXTUCIIMTIITHHAPHBIX paboThlI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brnageer Meromamm | pe3ynbTaThl XMMHYECKHX| XUMHUYECKHE KCIIEPHMEHTHI IO | Ta00paTOpHYIO
XUMUH, (GU3MKA U | SKCIEPUMEHTOB npeularaéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTHIECKOTO MIPECTABIIATh pesynbTathl | [IpeacraBun oTuer
MOJIeIUpOBaHus i | Baagers: HaBBbIKAMH| SKCIIEPUMEHTOB B BHUJI€ OTUETAa | B COOTBETCTBUHU C
MIPOBEICHUS MPOBE/ICHUSI XUMHUYECKUX COTIIACHO TPEOOBAHUSIM. TpeOOBaHUSIMHU
UCCIIeI0BaHUN B | KCIIEPUMEHTOB ¢ Baapeer: HaBBIKaMHY|
oOnactu KapOOHMIILHBIMHU MIPOBEICHUS XAMUYECKHX|
OMOMH)KEHEepHH, COEJIMHEHUSIMU HKCHEPUMEHTOB U  00paboTKH|
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB C

Kap6OHI/IJ'IBHBIMI/I COCIMHCHHUAMU

43



Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCIATLITMHBI KOMIIETCHIIUH pe3yabTaT OLICHUBAHUS 0C?
TK® | DA
Kap6onossie kucnorsl | UAKonk-2.1 3HaTh: xumuueckue ¢ 3HaeT: OCHOBHBIE ¢pu3nyeckue | Brmageer YO
U UX [IPOU3BO/IHBIE. JlemoHCcTpUpyeT dusnueckue CBOMCTBA XapaKTEPUCTUKU U | MaTepuaiom,
CHelHaTM3UPOBaHHbIC | KAPOOHOBBIX KUCIOT U UX| XUMUYECKUE peakluMu | MpeCTaBICHHBIM B
3HaHUS B O0JIACTH | TPOU3BOIHBIX KapOOHOBBIX KHCIOT U ux | pasuene 4.3.15
(byHIaMeHTaIbHbBIX YMeTh. aHaIUM3UPOBATH | POU3BOJHBIX «Bomnpocs! s
pa3nennon pEaKMOHHYIO YMmeer: Ha OCHOBaHUU yCTHOTO cobece1o-
MaTeMaTHUKH, (U3HMKH, | CIIOCOOHOCTH CTPOCHHS M COCTaBa MOJIEKYJIbI | BaHUD», |IX. XIV
XMMHHW, OWOJIOTUU U | KApOOHOBBIX KHUCIOT | | MPEICKa3bIBAaTh BO3MOYKHBIE Boinonnun 2/3
MEPCIEKTUBBI UX MPOU3BOJIHBIX XUMHUYECKHUE CBOMCTBA CaMOCTOATEJIbHON
MEXIUCIUTITUHAPHBIX KapOOHOBBIX KHUCJIOT U UX paboThlI.
uccaea0BaHuN MIPOU3BOIHBIX
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brnageer Meromamu | pe3ynbTaTbhl XUMHUYECKHX| XMMHUECKHE HKCIIEPUMEHTHI 110 | TaOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB npeularaéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOIo MIPE/ICTaBIATh pesynbratel | [IpencraBun oryer
MojenupoBaHus Ui | Baagers: HaBbIKAMH HKCIIEPUMEHTOB B BUJE OTUETa | B COOTBETCTBUHU C
MIPOBEJICHUS IIPOBEJCHUSI XMMMUYECKUX| COTJIACHO TPEOOBaHUSIM. TpeOOBaHUSIMU
nccaea0BaHuN B | DKCIIEPUMEHTOB ¢ Buapeer: HaBbIKAMH|
oOnactu KapOOHOBBIMU KUCJIOTaMH| MPOBEACHUS XUMHUYECKUX
OMOWHKEHEPUH, Y X IPOU3BOJIHBIMU HKCHEPUMEHTOB U  00paboTKH|
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB C

Kap6OHOBBIMI/I KHCJIIOTaMHU U HX
MIPOU3BOJHBIMU
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCLAIIIHHBI KOMIICTCHIINH pe3yabTaT OIICHUBAHHUS 0C?
TK® | IA*
Okcu- u N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
OKCOKHCJIOTBI. JemoHCTpUpYyET busnueckue CBOMCTBA XapaKTEPUCTUKH U | MaTepuaiiom,
CHEIUaTU3UPOBAHHBIE | OKCH- U OKCOKHCIIOT XUMUYECKUE PEAKIIMM OKCH- M | MPEJCTaBICHHBIM B
3HaHUS B 00JacTd | YMeTb. aHAIU3UPOBATH | OKCOKHCIOT pazznene 4.3.16
(dbyHIaMEHTATBHBIX PEaKIMOHHYIO ¥YMeer: Ha OCHOBaHUU «Bompock! s
paznenon CIIOCOOHOCTh OKCH- U | CTPOCHHS U COCTaBa MOJIEKYJBl | YCTHOTO coOeceo-
MaTeMaTUKH, (U3HKH, | OKCOKHCIIOT MpeACKa3bIBaTh BO3MOKHBIC BaHus», [IX. XV
XAMUH, OHOJIOTHH U XHMHYCSCKHE CBOMCTBA OKCHU- M | BBIMOIHUII 2/3
MEePCIEKTHBBI OKCOKHUCJIOT CaMOCTOSTEIIbHOM
MEXTUCIUTUTHHAPHBIX paboTHI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brmaneer mMeromamu | pe3ynbTaThl XUMHUYECKHX| XMMHYECKHE YKCIIEPUMEHTEHI 110 | TaOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB mpenjgaraéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOTO MIPEJICTABIISATh pesynbratel | [IpencraBun order
MojenupoBanus ans | Biaamers: HABbIKaMH| SKCIIEPUMEHTOB B BHJIE OTYETa | B COOTBETCTBUU C
MIPOBEICHUS MIPOBEJICHUST XHUMHUYECKUX| COTJIACHO TPEOOBAHUSM. TpeOOBaHUSIMU
HCCIIeIOBaHU I B | ODKCIIEPUMEHTOB C OKCHU- 1| Bianeer: HaBBIKAMH]
obmactu OKCOKHCJIOTaMHU MIPOBEICHUS XUMHYECKUX|
OMOWHKEHEPUH, IKCIIEPUMEHTOB M 00paboOTKH
O6ronH(pOpMaTUKU pe3yabTaTOB OMNBITOB C OKCH- U

OKCOKHCJIOTaMH
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCLAIIIHHBI KOMIICTCHIINH pe3yabTaT OIICHUBAHHUS 0C?
TK® | IA*
VTIiIeBoabl: N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
MOHOCaXapubl, JemoHCTpUpYyET busnueckue CBOMCTBA XapaKTEPUCTUKHU U | MaTepHalioM,
OJINTOCAXapPHUIbI U | CIICMAJIM3UPOBAHHBIC | YTIIEBOJOB XUMHYECKHE peakiuy | MpeJCTaBICHHBIM B
IIOJIMCaXapubl. 3HaHUS B 00JacTd | YMeThb. aHAIU3UPOBATH | YIIICBOJOB pazznene 4.3.17
(dbyHIaMEHTATBHBIX PEaKIMOHHYIO ¥YMeer: Ha OCHOBaHUU «Bompock! s
paznenon CIIOCOOHOCTH YTJIEBOJIOB | CTPOCHHUS U COCTaBa MOJIEKYJBl | YCTHOTO coOece/1o-
MaTeMaTHUKH, (U3HKH, MpeACKa3bIBaTh BO3MOXKHBIC BaHus», [ IX. XVI
XAMUH, OHOJIOTHH U XHUMHYCCKHE CBOMCTBA Bremonann 2/3
MEePCIEKTHBBI yTJIEBOJIOB CaMOCTOSTEIIbHOM
MEXIUCIUTITUHAPHBIX paboTHI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brmaneer Meromamu | pe3ynbTaThl XHMHUYECKHX XUMHUUYECKHE SKCIIEPUMEHTHI IO | JTJAOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB mpenjgaraéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOTO MIPEACTABIATH pesynwTathl | [IpencraBun oTder
MojenupoBaHus Ui | Baagers: HaBbIKAMH HKCIIEPUMEHTOB B BUJE OTUETa | B COOTBETCTBUHU C
MPOBEACHUS MPOBECHUS XUMHUYECKUX| COTIIACHO TPEOOBAHUSIM. TpeOOBaHUSIMU
HUCCICIOBAHUM B | DKCIIEPUMEHTOB ¢ Bnageer: HaBBIKaMHU
obmactu YTJIEBOJIaMU MIPOBEACHUS XAMHYECKHUX
OMOWHKEHEPUH, IKCIIEPUMEHTOB M 00paboOTKH
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB
yIJIeBOJaMU

46



Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCLAIIIHHBI KOMIICTCHIINH pe3yabTaT OIICHUBAHHUS 0C?
TK® | IA*
AMUHBI N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
amudaruueckue u | JemoHCcTpUpyeT busnueckue CBOMCTBA XapaKTEPUCTUKHU U | MaTepHalioM,
apoOMaTHYECKHE, CHeIaIu3upOBaHHbBIC | AMUHOB XUMUYECKHUE PEAKIIMM aMUHOB | MPEJCTaBICHHBIM B
MepBUYHBIE, 3HaHUS B O0JIacTH | YMeTh. aHAIM3HPOBATh | YMeeT: Ha OCHOBaHUU paznene 4.3.18
BTOPUYHBIC U | pyHIaMeHTaIbHBIX PEaKIMOHHYIO CTPOCHHUSI M COCTaBa MOJICKYJbI | «Bompock! mis
TPETUYHBIE. paznenon CIIOCOOHOCTh AaMHHOB MpeACKa3bIBaTh BO3MOKHBIC YCTHOTO cobeceio-
MaTeMaTHUKH, (U3HKH, XAMHUYECKHE CBOMCTBA aMUHOB | BaHus», [IX. XVII
XAMUH, OHOJIOTHH U Bremonann 2/3
MEePCIEKTHBBI CaMOCTOSTEIIbHOM
MEXIUCITUTITUHAPHBIX paboTHI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brmaneer Meromamu | pe3ynbTaThl XHMHUYECKHX XUMHUUYECKHE SKCIIEPUMEHTHI IO | JTJAOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB mpenjgaraéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOTO MIPEACTABIATH pesynwTathl | [IpencraBun oTder
MojenupoBaHus Ui | Baagers: HaBbIKAMH HKCIIEPUMEHTOB B BUJE OTUETa | B COOTBETCTBUHU C
MPOBEACHUS MPOBECHUS XUMHUYECKUX| COTIIACHO TPEOOBAHUSIM. TpeOOBaHUSIMU
HCCIIeIOBAaHU I B | DKCIIEPUMEHTOB ¢ Bnageer: HaBBIKaMHU
obmactu aMHHaAMH MIPOBEACHUS XAMHYECKHUX
OMOWHKEHEPUH, IKCIIEPUMEHTOB M 00paboOTKH
O6ronH(pOpMaTUKU PEe3yIBTaTOB ONBITOB C aMUHAMH
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Tema nunu pasnen Konx nnaukaropa IInanupyemslii [Toka3zarenn Kpurepnii HanmenoBanue
JUCLAIIIHHBI KOMIICTCHIINH pe3yabTaT OIICHUBAHHUS 0C?
TK® | IA*
AMMHOKHCIIOTEI, N IKomnk-2.1 3HaTh: XUMHUYECKHME W 3HAeT: OCHOBHbIC ¢u3mueckue | Bmanmeer YO
MENTUALI ¥ OCJIKU. JleMmoHCTpHpYET busnueckue CBOMCTBA XapaKTEPUCTUKH U | MaTepuaiiom,
CHEIUaTU3UPOBAHHbBIE | AMUHOKHCIIOT M OCTTKOB | XMMHUYECKHE peakiuy | MpeJCTaBICHHBIM B
3HaHUS B 00JacTd | YMeThb. aHATU3UPOBATh | AMUHOKHCIIOT B OEIIKOB pazznene 4.3.19
(dbyHIaMEHTATBHBIX PEaKIMOHHYIO ¥YMeer: Ha OCHOBaHUU «Bompock! s
paznenon CIIOCOOHOCTH CTPOCHHS M COCTaBa MOJICKYJIBI | YCTHOTO coOece/io-
MaTeMaTUKH, (U3HKH, | aAMUHOKHCIIOT U OCIIKOB | IIPEICKA3bIBaTh BO3MOYKHBIC Banus», [ IX. XVIII
XAMUH, OHOJIOTHH U XHUMHYCCKHE CBOMCTBA Bremonann 2/3
MEePCIEKTHBBI AMHHOKHUCIIOT U OCJIKOB CaMOCTOSTEIIbHOM
MEXTUCIUTUTHHAPHBIX paboTHI.
HCCIIeJOBaHUH
N/Konk-23 Ymers: MIPEACTABIIATE YMeeT: IIPOBOAUTH | Belmonmnui O
Brmaneer mMeromamu | pe3ynbTaThl XUMHUYECKHX| XMMHYECKHE YKCIIEPUMEHTEHI 110 | TaOOPaTOPHYIO
XUMHH, (GU3MKH U | SKCIIEPUMEHTOB mpenjgaraéMblM  METOJMKaM, | paboTy MO TeMe.
MaTeMaTH4eCKOro MIPEJICTABIISATh pesynbratel | [IpencraBun order
MojenupoBanus ans | Biaamers: HABbIKaMH| SKCIIEPUMEHTOB B BHJIE OTYETa | B COOTBETCTBUU C
MIPOBEICHUS MIPOBEJICHUST XHUMHUYECKUX| COTJIACHO TPEOOBAHUSM. TpeOOBaHUSIMU
HCCIIeIOBaHU I B | OKCIIEPUMEHTOB ¢ Baaneer: HaBBIKAMH]
obmactu aMHUHOKHCIIOTaMHU 1| TIPOBEIICHUS XUMHYECKUX|
OMOWHKEHEPUH, OenkamMu IKCIIEPUMEHTOB M 00paboOTKH
O6ronH(pOpMaTUKU pe3yabTaTOB OIIBITOB C

AMHHOKHCIIOTaMH M OelIKaMu

YO — ycrasiit onpoc, KP — kontponbsHas pabora, O — oTuér
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KPUTEPUU OUEHUBAHUSA PE3YJIBTATOB OBYUEHUSA:
@) mexyuuti KOHMpoIb

1. OOs3aTelbHBIM YCIOBHEM OCBOCHHSI Kypca SIBISICTCS BBINOJIHEHHE CTyaeHToMm 14
naboparopubix padot (JIP) u npenocrasienue mno ux pesynbraram 14 otaéros (O), KakabIid
U3 KOTOPBIX BKJIFOYAET TEOPETUUCCKYIO U MPAKTUUICCKYIO YACTH.

2. Oruér mo Kaxaoi saboparopHOil paboTe OLEHUBACTCA IO MATHOATUILHOW IIKaJIe.
OrleHUBaeTCsl TMOJHOTA M IPABWIBHOCTh BBIMOJIHEHHOTO 3aJaHus, a TaKXe CPOKH
MPEIOCTABICHUSL.

6) npomescymournas ammecmayusl — IK3adMeH

OTMeTKa «OTJITHYHOY:

MaTepuai YCBOEH B IOJHOM 00BbEME; CTYIEHT UMEET BCECTOPOHHEE, CUCTEMATHUECKOe U
ry0oKoe 3HaHWE YYeOHOTO TpeaMeTa, BJIaJeeT HEOOXOAMMBIMH YMEHUSMH W HaBBIKAMH,
TEPMHUHOJIOTHUEM.

OTMeTKa «XOPOII0»:

B YCBOGHHM MaTepuaja HMEIOTCS He3HAuMTeJIbHbIe MPOOEeINbl, H3JI0KEHHE MaTepuasa
HEJIOCTaTOYHO CUCTEMATU3UPOBAHO, OT/ICJIbHBIE YMEHUS U HABBIKA HETOCTATOYHO YCTOMYMUBEIL;

OTMeTKa «y/10BJIETBOPUTEIbHOY !

B YCBOCHHMH MaTepHalla UMEI0TCs MpoOesbl: MaTepuall U3J1araeTcst He CUCTEMaTU3UPOBAHO,
OTJIENIbHBIE YMEHUS HEJIOCTATOYHO YCTOWYMBBI, BBIBOABI U 000OIIEHUS apryMEHTHPOBAHEI Ci1a0o, B
HUX JOMYCKAIOTCsl OMIMOKH, OCHOBHOE COJIEp)KaHHE MaTepHralia He YCBOCHO B IOJIHOM 00BEMe.

OLeHKa «Hey10BJIETBOPUTEIbHOY:

COOTBETCTBYET (PparMEHTapHOMY 3HAHUIO TMPEAMETa, HEMPABWIHBHOMY OTBETY JH0O
OTCYTCTBHIO OTBETA Ha BOIPOC.

PaspaboTumk:
M JTIOIIEHT A.C. bobkoB
(noonucs) (3aHuUMaemas OOIHCHOCb) (unuyuanvl, hamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusMu PI'OC BO mno HampaBieHHIO
noarotoBku 06.05.01 «buounxenepus 1 OMOMHPOPMATUKAY.

[IporpaMMa paccMoTpeHa Ha 3aceJaHuM Kadeapbl TEOPETHUYECKOM U MPHUKIAJIHOM
OpPraHUYECKOM XUMUH U NTOJIMMEPU3ALMOHHBIX ITPOLIECCOB

[TpoTokoi Ne 3 ot «6» mast 2024 t.

H.o. 3aB. xkadenpoit %— / B.H. Kmxnsies /

Hacmosuwas npoepamma me moocem Ovimb  60cnpou3gedeHa Hu 8 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuleus Kagheopul-paspabomuuxa npocpammol.
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