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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducnummHa «OpraHuuyeckasi XHMHsA» ofecreyuBaeT (OpMHpPOBaHUE C/IEAYIOLHX
KOMIIeTeHI[UH C y4éTOM MHAMKATOPOB MX A0CTHKEHUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OIIK OC-3 CrniocobeH u3y4arb, aHaTM3UPOBATh,
WCTI0/Ib30BaTh MeXaHU3Mbl XUMUUECKUX PeakKLvH,
MIPOUCXO/ISAIINX B TEXHOIOTHUECKHX MPOoLjeccax v
OKpY’KarollleM MUpe, OCHOBbIBasICb HA 3HAHUAX O OIIK OC-3.2, OIIK OC-3.3
CTPOEHUH Bel|eCTBa, IPUPO/ie XMMUYeCKOW CBSI3U U
CBOMCTBaX Pa3/MUHBIX KIaCCOB XMMUYECKUX 3JIEMEHTOB,
COoe/IMHEeHHH, BeIlleCTB ¥ MaTepHasioB

OITK OC-7 CrniocobeH oCyI1ieCcTBISTh
JKCIIepUMeHTa/IbHbIe NCC/Ie/0OBAaHUS U UCITBITAHKS 110
3aJjlaHHOW MeTO/IUKe, TIPOBOIUTEL HabJTI0IeHUs U
M3MepeHusi C yUeToM TpeOOBaHU TeXHUKU
6e3omacHOCTH, 06pabaThiBaTh U UHTEPIIPETUPOBATh
JKCIIePUMeHTa/IbHbIe JAaHHbIe

OIIK OC-7.3, OIIK OC-7.4

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00y4aOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kopg,
Cojiep>xaHue MHUKATOpa Pe3yibTaT 00yueHust

HHAUKaTOopa
3HaThb O CTPOEHWH Bell[eCTBa,
MPUPO/ie XUMUYEeCKOU CBSI3U U
CBOMCTBAx yrieBoJ0pO/I0B

BiiafieeT 3HaHUSIMU O CTPOEHUM o
BOIIECTEA. [IDHDOLE XUMIUECKOM YMeTb NprMeHATh 3HaHUsI CBOWCTB
OIIK OC-3.2 = » TIPHPOA yIJIeBOZOPO/OB TIPU PeIleHUr

CBSI31 U CBOMCTBAxX

yTJIeBO/IOPOZIOB MPaKTUYeCKUX 3a4a4

BnageTs 3HaHMSIMY O CTPOEHUU
BellleCTBa, MPUPO/ie XUMUYEeCKON
CBSI3U U CBOMCTBAX yTr/eBOJOPO/OB
3HaTh O CTPOEHUHU BellleCTBa,
MIpUpO/ie XUMUUECKOM CBSI3U U
CBOMCTBax MPOU3BOJHBIX
[TpumeHsieT 3HaHUS O CTDOEHUHU U | YTJIEBOIOPOZOB

CBOMCTBAax MPOM3BOJHBIX YMeTb NprMeHSTh 3HaHUsI CBOWCTB
OIIK OC-3.3 YIJIEBOAOPO/OB /151 U3YUEHUSI U | YIVIEBOAOPOZOB TIPU PeLleHUr
aHa/M3a MeXaHMW3MOB XMMHUUECKUX | MPaKTUUeCKUX 3aau

peakiuit Bnagerb 3HaHVEM O CTPOEHUM

BellleCTBa, MPUPO/ie XUMUYEeCKON
CBSI3U U CBOMCTBAX MPOM3BOJHbBIX

YIJIeBOJOPO/IOB
OIIK OC-7.3 CriocobeH MpOBOIUTh 3HaTh MeTO/Ibl aHa/IM3a OPraHuYeCKUX
JKCIIepUMeHTa/IbHbIe CcoeIMHeHU M
HccieloBaHust B 001aCcTH YMeTb NprUMeHSITh 3HaHUSI CBOMCTB
OpraHUYeCcKOu XUMUU U yIJIeBOZOPO/OB TIPU PelleHur
WHTEepIIPEeTUPOBAaTh TpakTUYeCKUX 3a/au
3KCIIepUMEeHTaJIbHbIe TaHHbIe BiapeTs MeTolaMU aHa/M3a
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OpraHUYeCcKUX COeIMHEHUU

3HaTh METO/bI SKCITePUMEHTA/IbHBIX
WCC/IeIoBaHUM U UCTIBITAaHUH B
00/1acTH OpraHUYeckol XUMHUH C
yueToM TpeOOBaHWI TeXHUKH
Oe3oracHOCTH

YMeTh NpUMeHSITh 3HaHUSI CBOMCTB
OpraHUYecKUx CoeJMHeHUN TIPU UX
CUHTe3e

Biagers MeTonaMu
9KCIrepUMeHTaTbHbIX UCC/IeJ0BaHUN U
WCTIBITaHUH B 00/1aCTH OpraHUUeCcKoi
XUMUH C YUeTOM TPeOOBaHUM TeXHUKU
6e3011acHOCTH

YBepeHHO IPOBOAUT
5KCIlepUMeHTabHble
VICC/Ie[JOBAHUS U UCIIbITAHUS B
00/1aCTH OpraHUYeCcKOW XUMHH C
yueToM TpeOOBaHUI TeXHUKU
6e3omacHOCTH

OIIK OC-7.4

2 MecTo auciMIuiuHbl B cTpyKType OOII

W3yuenne aucturuivHbl «OpraHuueckast XMMusi» 0a3upyeTcsl Ha pe3y/bTaTaX OCBOEHHUS
CJIeAYIOIUX JUCLIUIIIMH/TIPAaKTUK: «OCHOBBI 00111eil ¥ HeOpraHWnYeCcKol XUMHU»

OucuunivHa sB/sieTCsl MpPeJlleCcTBYIOLIeN A/ AUCLIUIUIMH/TIPAKTUK: «XUMUSI HEPTU U
raza», « XuMus IpUCafiok AJisi HepTernpoayKTOB»

3 O0beM AUCIHMILIMHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 8 3ET

TpyA0eMKOCTb B aKajileMHUeCKHX yacax
(OpvH akaZieMU4yeCcKri yaC COOTBETCTBYeT 45 MUHyTaM
Buj; yue0HOM padoThI aCTPOHOMMYECKOr0 yaca)
Bcero T(;)exgez Cemectp Ne 3

OG611ast TPyJ0eMKOCTb )88 144 144
JVCLIATITMHBI
AyauTOpHBIe 3aHATHS, B TOM 144 64 80
yuce:

JIEKLIMH 64 32 32

nabopaTopHbIe pabOThI 80 32 48

MpakTU4YeCcKrue/ceMrUHapCKre 0 0 0
3aHATUS
CamocTosTenbHas paboTa (B
T.4. KypCcoBOe 108 80 28
TIPOEKTHPOBaHKE)
TpynoeMKOCTb 5 36 0 36
TIPOMEXXYTOYHOHU aTTeCcTaluu
Bu npome)xyTouHOM 3auet
aTrecTaluy (MTOrOBOTO 3ayeT C OLIeHKOH, C

OK3ameH
KOHTPOJISI 110 AUCLIUTIIUHE) JK3aMeH OLIeHK
o

4 CTpyKTypa U Cofiep>KaHHe JUCIUILTAHBI

4.1 CBojHbIe JaHHbIE 110 COAEP)KaHHUI0 AUCLUT/IUHBI



Cemectp Ne 2

Bujbl KOHTAaKTHOWH paboThI
oo T A o
n/n b I/Ii HUIIIHHBI Ne Kon. Ne Kon. Ne Kon, Ne Kon. KOH?,I‘mOJISI
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
OcHOBHBIE
TI0JIO)KEeHUS
reopr YcTHbIM
1 XMMUYECKOro 1 2
orpoc
CTPOeHUsI
OpraHAYeCcKUx
coeIMHeHUH
Krnaccudvkarus N
2 OpraHnuYecKux 2 2
o orpoc
CcoeJMHEeHUI
3 W3omepust 3 2 YcTHbIN
orpoc
OneKTpOHHbIe YcTHbIit
4 4 2
3¢ deKTs orpoc
Krnaccudvkarms
5 peakiui 5 2 YcTHBIN
OpraHUYecKux orpoc
BeIIleCTB
6 AskaHbl 6 4 2.5 15 3 14 KonTponbH
ast pabora
7 AJskeHbl 7 4 1 9 45 29 KonTponbH
ast pabota
8 AJIKUHBI 8 4 1 10 KonTponsH
ast pabota
9 anKaJeHbl 9 2 KonTponbH
ast pabora
10 LIMKJ/I0a/IKaHbI 10 5 KonTponbH
ast pabota
1 ApeHsl 1 4 3.4 8 9 27 KonTponbH
ast pabota
lanorenonpoussoz
12 HbIe 12 2 Konrporex
ast pabora
YTJIEBOZOPOZOB
IIpomesxyTouHnas 3auer ¢
aTTecTalus OLIeHKOM
Bcero 32 32 80
Cemectp Ne 3
Bujbl KOHTAaKTHOM padoThI
N | Momewsane | g | b | mcmn | O | oo
n/n b I/IIZ HUIUTNHBI No Kon. Ne Kon. Ne Kon. Ne Kon. KOHimOJIH
Aucl } Yac. - UYac. - Yac. - UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 CrnupThl U heHOIbI 1 6 1 10 5 6 KonTponbH
ast pabora
Anbperuasl u KonTponbH
2 2 4
KeTOHBI ast pabora
3 Kap6oHoBEIe 3 6 2.3 2 1,2 1 KoHTponeH
KUCJIOTBI ast pabora
4 Adupsl 4 2 YcTHbIN
orpoc
5 cepocojieprKalye 5 2 3 5 YcTHBIN




coeZIMHEHUsI orpoc
6 asoTcofeprKallye 6 2 YcTHbI
coeZIHeHUsI orpoc
- l'eTepouykibl - 4 YcTHbIN
orpoc
8 Benku 8 2 5 8 YcTHBIM
orpoc
9 YrneBonbl 9 4 4 8 YcTHbIN
orpoc
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 32 48 58

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB M TeM 3aHATHH

Cemectp Ne 2

Ne Tema Kpatkoe coaep>xanue
1 OCHOBHBIE TTOJI0KEHUS OrnipeziesieHyie OpraHUueCcKo XUMUHU. [IpUUnHbI BbI-
TeOpUH XMMUUYECKOro Jle/ileHus1 OpraHNYecKOor XUMHUM KakK HayKH, 3HaueHHe
CTPOEeHHsI OPraHUYeCKUX | JUI )KU3HeZesTeJIbHOCTH YesloBeKa.
coelMHeHU CdopmynupoBaHbl OCHOBHBIE TTOJI0XKEHUsI TeOPUH

XHUMHNYECKOI'0 CTPOEHHS OPraHMYeCKHX COEﬂHHEHHﬁ,
BBITIO/THEH aHa/INA3 TOJIOKeHUH U 00BbICHEHO UX
3HaueHHue Oyid rnoc/jaeJyrouero pd3BuTus
OpFaHI/IIIECKOI\/JI XUMUH.

2 Knaccudukarys B HacTosiiee BpeMst u3BecTHo 0osiee 10 MUTMOHOB
OpraHuyeCcKux OpraHUYeCKHUX COeJUHEHHH, KOTOpble ObLTH
coeJMHeHUM BbI/leJIeHbl Y3 MPUPOJHBIX UCTOYHUKOB WJTU T0/Ty4YeHbl

TMy-TeM CHUHTe3a, B TO BpeMsi Kak HeOpraHu4eckux Co-
envHeHni — He 6osiee 800 Thicsiu. B coBpeMeHHO#
OpPraHUYeCKOW XMMHUU BCe OpraHuyeckue CoeIMHeHHs
TI0 CTPOEHHIO YTJIEPOAHOTO CKeJleTa ZieJiIsiT Ha TPYIITIE,
a o GyHKI[MOHATLHOM TPyTITe — Ha K/IaCChl.
YTIepo/iHbIN CKeleT sIB/IsieTCsl Haubosiee IPOYHOM
MaJio U3MeHsIeMOW YaCThI0 OPraHuuecKoro
coeguHenwst. [1o ero cTpoeHHI0 opraHUYecKue
CoeZIMHeHUsI pasZiesisitoT Ha aljuK/InyeckKue U
LuKndeckue. L{luknivyeckue coeiIMHeHUs JeNTCs Ha
JIBe TPYMIIbl: KapOOIMKIMUecKue 1
reteporkanyeckrie. Kapbolukmueckue coeJuHeHHUs
B CBOIO Ouepe/ib BK/IHOUAIOT /iBa psijia:
aNMLMK/INYeCcKui U apoMatryeckuii. [1pu-BeeHbl U
oXapaKTepr30BaHbl OCHOBHbIE K/IACChl OPraHUUYeCcKuX
coeaviHeHUH. [laHO ompeziesieHre TOMO-JIOTHYeCKOMY
psifly, TOMOJIOTH.

3 V3omepus BBI/Ie/IAI0T TPY BU/la U30MEPUU: CTPYKTYPHYIO,
MPOCTPAHCTBEHHYIO M MeKK/1acCoBY0. CTPYKTYpHast
M30MepHus 110/ipa3zie/sieTcsl Ha CKeJIeTHYI0 U
M30MEPUI0 MOJI0XKeHUS KPaTHBIX CBSI3el WIu
(byHKUMOHAaMBHBIX TpymI. [IpocTpaHcTBeHHas
V30MepUs WU CTepeor30Mepus Mofpas/iensieTcs Ha:
KOH(OPMaLIMOHHY0 WU TOBOPOTHYIO U30MEPHIO;
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['eoMeTpHUeCKYIO WM LUC-TPAaHC-U30MEPHIO;
OnTHUYeCcKyro WK 3epPKa/bHYI0 H30MepHIo.
MeyKK/1accoBasi U30MepHst - COeAUHEHUS SIBJISTIOTCS
M30MepaMH, HO TIPMHA/IJIe)KaT pa3HbIM K/laccaMm.

OneKTpoHHbIe 3P PeKThI

JIrobasi XMUJecKasi peakLvsi COTIPOBOKAAeTCS
pa3pbIBOM OJJHUX CBsi3eil ¥ 0Opa30BaHNeM HOBBIX.
ITockonbKy B 00pa30BaHUM KOBAJIEHTHBIX CBsI3ei
y4aCTBYIOT HeCllapeHHbIe, BaJIeHTHbIe 37IeKTPOHbI, TO
TIpY peakLiiy UMeeT MeCTO Tepepacripe/iesieHue
BaJIEHTHBIX 371eKTPOHOB. ['0BOpSI O
riepepacripe/ie/ieH|UH 31eKTPOHHOM TJIOTHOCTH,
pa3MyaroT AiBa 3JIeKTPOHHBIX 3 deKTa:
VH/IyKTUBHBIN U Me30MepHbIil. THAYKTUBHBIHN 3¢ deKT
- CMelleHHUe 37IeKTPOHHOM TIJIOTHOCTHU BZ0Jb G-CBSI3U B
CTOPOHY aTOMa XMMHUECKOT0 37ieMeHTa C OosIbIIeit
3/1eKTPOOTPULIATETbHOCTBIO Ha3bIBAETCS
UHAYKTUBHBIM 3¢ dekTom (I-3ddexT). Me3omepHbIM
3¢ (deKTOM Ha3bIBalOT B/IMSIHUE 3aMeCTUTe s,
00/1a/1a1011IeTO P- WU TI-37IeKTPOHAMHU, B pe3y/ibTaTe
KOTOpOT0 MPOUCXOJUT MepepacrpezesieHue -
371eKTPOHHOM TIJIOTHOCTH CBSI3U.

Knaccudukanums peakijuii
OpraHUYeCcKUX Bell[eCTB

MHoroo6pa3ue u cBoeoOpa3ue peaklyii C yuacTHeM
OpraHUYeCKHX BellleCTB HalILJI0 OTpakeHue B UX
Knaccudukanmu: 1. Knaccudukaiiys 1o xapakrepy
XUMUUECKOro TipeBpailieHus (1o ero KOHeYHOMY
pe3ysibTaTy). CornacHo 3Toi Knaccupukaiuu
peakiuu MoZjpa3/e/sitoTCs Ha TPU OCHOBHBIX THIIA:
3ameltieHus (S): npucoeauHeHus1 (A): OTIeTIIeHUs
(amumunupoBanus) (E).2. Knaccudukaims no
crioco0y pa3phiBa CBsI3U B UCXO[HOU MoJiekyJie. [To
3TOMY MPHU3HAKY PeakiUU MoApa3/ie/sitoT Ha
pajivKanbHble U MoHHbIe. 3. Knaccudukaliyis MOHHBIX
peakLuii 1o peareHtaMm. HarpagiieHue
reTepoJIMTUUECKOro pa3pbiBa CBSI3U YacTO
oripe/ie/isieTCsl XapaKTepoM aTakyollleld 4acTH-11bl
(pearenta). [To3TOMY peakuyy pa3nuuaroT
HyK/eo(hubHbIe U 3/1eKTPOdUIbHbIE

AnkaHbI

Crioco6bl rostyueHust ankaHoB. [IpoMbIiieHHbIe
criocoObI: 1. OCHOBHBIMU TIPOMBIIIIEHHBIMA
VICTOYHMKaMH a/IKaHOB SIBJISIFOTCS IPUPOJHBIN ra3 u
He(Tb. 2. AJIKaHbI BbIIE/SIIOT TaKxkKe W3 KUJKUX
TIPO/IYKTOB TePMUYECKO repepaboTKu yTJiei
(monykokcoBaHMe, KOKCOBaHHe Y THpOreHu3anus).3.
CuHTe3 BBICIIMX a/IKaHOB U3 oKcuza yriaepoza (Iu
BO/IOpO/ia. ANIKaHbI SIB/ISIIOTCS 6e3LBeTHBIMU
BellleCcTBaMH €O ¢/1abbIM 3anaxoM. [Ipyu KoMHaTHOM
TeMIlepaType yeTblpe nepBbix romosora C1-C4 —
rassl, oT C5 o C15 —kugkoctH, ¢ C16 — TBep/ibie
BelllecTBa. MoJieKy bl aKaHOB COZlepyKar
HeroJsipHble, C HU3KOU M0JIIpU3Y-eMOCTbIO yTI/iepoj-
yr7epo/iHbIe CBsI3U U €1abo nossipHble C—H-cBsi3y,
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JJ1s1 KOTOPBIX Hanbosiee XxapakTepeH rOMOJTUTHYeCKUH
paspbIB, BbI3bIBaeMbIil BBICOKMUMH TeMITepaTypaMH,
WHTEHCHBHBIM CBETOM WJIH BeIlleCTBaMH, JIeTKO
pacrnajaroLMucs ¢ obpasoBaHreM CBOOOIHBIX
PaJIMKasIoB.

AKeHbI

AnNKeHbI- YT/IeBOZOPO/IbI, OTBeuarolre oob1eit ¢hop-
myJsie CnH2n v cogepskaiue B CBOEM COCTaBe OHY
JIBOMHYIO yTJIepO/I-yT/IePOJHY0 CBsi3b. [TpocTeiiiinii
aJIKeH COZIep>KUT B CBOEM COCTaBe /iBa aToMa
yrJjiepojia ¥ uMeeT MoJiekyJ/isipHyto dopmyny C2H4. B
OT/IMUMeE OT aJTKaHOB, MOJIEKY/Tbl KOTOPBIX TIOCTPOEHbI
C y4acTHheM TOJIbKO O-CBsi3el, aJIKeHbI B CBOEM
COCTaBe CoJieprKaT NPOCTEULLYHO TT-CUCTEMY,
Tpe/iCTaB/IeHHYIO0 ABOWMHOM CBSI3bIO. [I/1s1 allKeHOB
XapakTepHa CTPYKTYypHasi, reoMeTpruueckasi U
MeXKK/1acCoBasi u3oMepuu. 1. B IPOMBILIIEHHOCTH
aJIKeHBI C HeOOJTBIIION MOJIEKY/ITPHOM MacCcok
T0J1y4ar0T KPEKWUHIOM U JeruiprpoBaHieM

ankaHoB .2. [leruapatauus cnupToB. [IpaBuio
3aiitieBa. B peakuusix gerujparauyy u
JleruIporajioreHUPOBaHUsI aTOM BOJ[OPOZa Hauboree
JIETKO OTLLET/ISIeTCs OT COCe/IHero, MeHee
T'UJpOreHe3MpOBaHHOI0 aToMa yriepoja (CBsi3aHHOTO
C MeHbLLIMM YKC/I0M aTOMOB Boziopoza). To ecTs B
TIPUBEZIEHHOM TIPUMepe C OOJIBIINM BbIXO/[OM ZI0/DKEH
MOJTyunThCs 2-0yTeH. []1s1 akeHOB Hanboree
XapaKTepHbI peaki[uy NprUCcoeIMHeHNs, MPOTeKatoIe
C pa3pbIBOM TI-CBSI3U U 00pa30BaHUeM JIBYX HOBBIX O-
CBsi3eil. ATaka Ti- CBSI3U MOXKeT OCYIIeCTB/IATHCS
3/1eKTPOQU/IbHBIMU U Pa/IUKA/IbHBIMU peareHTamu. B
COOTBETCTBHUHM C ITUM TIPUCOEZIMHEHUE MOXKET OBbITh
snekTpouibHbIM (AE) u pagukansHbiM (AR).
Hapsify ¢ 3TuM, Mpu MOBBIIIEHHBIX TeMIepaTypax
BO3MO>XHbI peaklii{ Pa/IMKaJbHOTO 3aMellleHusI C
paspsiBoMm C—H-cBsizen,

0C1abIeHHBIX O-Tt COTIPSDKEHUEM:

AnKUHEBI

151 anKWHOB CYIIIeCTBYeT /iBa THIA U30MepHH.
CrtpykTypHas usoMmepus. M3omepsbl pa3nnuyaroTcs
CTpOeHHeM yrJyiepoiHoro ckenera (1 u 2) u
pacro/iokeHueM TpoiiHoM cBsi3u (1 u 3):
MexknaccoBasi u3omepus. AJIKUHbI ©30MePHbI
asnkagueHaM. Crioco6r1 onyyenusi 1. KapouaHbiii
MeTO/] TI0JTyueHusl aljeTuieHa, OTKPbIThIA . Bénepom
B 1862 rogy, coxpaHus CBOe 3HaueHue 10 HaCTOSILEero
BpeMeHU. MeTo/ UCII0/Th3yeTCs B TaOOPaTOPHBIX
L[e/ISIX ¥ B IPOMBILUIEHHOCTU. VICX0jHOe coe/iuHeHue
— KapOw/| Ka/blysi TI0Ty4aroT HarpeBaHUeM CMeCH
HeralleHOW M3BeCTH 1 KOKCa B 3/IeKTPUUECKOM Teun
nipu 2500 °C. 3aTrem kapOuz Kanbiusi 00pabaTeiBarOT
BO/IOM TIpH

100 oC: 2. KpekuHr MeTaHa. AJIKWHBI SBJISIFOTCS
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PEaKIMOHHOCTIOCOOHBIMU COeTUHEHUSIMU U BCTYTIAIOT
B OOJIBIIMHCTBO peakiiii, XapaKTePHBIX /IJIsl a/TKeHOB.
B Toxe Bpemsi UMerOTCs crielivduueckrie XuMuyecKre
CBOMCTBa, 00yC/I0BIIeHHbIE 0COOEHHOCTSIMU TPOMHOM
CB$13U, @ UMEHHO, BBICOKOMU MO/ISIPU3yeMOCThIO,
OTHOCHTE/IbHO HU3KOM SHepruii CBsI3W U MOBBIIIEHHOU
5/1eKTPOOTPULIATE/ILHOCTBIO aTOMOB yT/Iepo/ia MpU
TPOMHO# CBsI3U. bosibllieli 3/1eKTPOOTPULIATETEHOCTHIO
aTOMOB yT7Iepo/ia B Sp- TUOPUTHOM COCTOSIHUN
00BSICHSIETCS U TIOBBILLIEHHAs MOJISIPHOCTD CBsisu C—H
B al[eTW/IeHe U ero MOHOA/TKU/ITIPOM3BO/HbIX. B
pe3y/bTaTe uero OHU

C0COOHBI TIPOSIB/ISATE C/1abble KUCIOTHBIE CBOMCTBA.

d/IKaJINeHbI

AnKa/iveHbl — YT/IeBO/IOPO/Ibl, OTBeYaroLre 001eit
¢dopmyne CnH2n-2 u cofepkalijue Be 1BOIHbIE
CBSI3U B MOJieKyJie. B 3aBUCMMOCTH OT T0JI0XKEeHUs
[IBOMHBIX CBsI3el B MOJIEKYJle OTHOCUTE/IbHO JIPYT
Jipyra pasauuaroT TpU TvIa
a/KaJueHOB:KYMY/IMPOBaHHbIe, COTPSPKEHHbIE U
M30/IMpOBaHHble. BakHEUILIMMU Npe/CTaBUTeSIMA
3TOTrO THIIA IUeHOB SIBJISAIOTCS AuBUHUI (1,3-
OyTazveH) u u3orpeH (Metun-1,3-0yraaven).B
MPOMBILIJIEHHOCTH JUBUHWUI TTO/TyYaroT
KaTaJIMTUUeCKUM JleTUpUpoBaHueM OyTaH-
OyTeHOBOM (hpaKIMU U U3 3THUIOBOTO CIIUPTA T10
MeTozy JlebGenesa. Ilpu gernagprupoBaHUM B KaueCTBe
KaTaM3aTOpPOB UCIIO/Ib3YIOT IPOMOTUPOBaHHbIE
XPOM-aJIFOMHHKEeBbIe KOHTaKThl. CyIL[HOCTb
COMPSKEeHUS IBYX IBOUHBIX CBSI3€1 COCTOUT B TOM,
YTO p-3/IeKT-pOHHBIE 00/1aKa, 06pa3yroIiue aBe Ti-
cBs3u Mexny 1, 2 u 3, 4 atomaMu yryiepoza, 4aCTUYHO
MepeKpbIBAIOTCSL U MEX/y BTOPbIM M TPETBUM
aToMaMH yriepoja, 06pa3ys ob1iiee 3/1eKTPOHHOe
06s1aK0. DTO MPUBOJUT K Jie/IOKaTHU3al|u Ti-
3JIEKTPOHOB Y YKOPOUEHUIO YI/IepOoJi-yTriepoJHON
CB$I3U MeXX/1y BTOPBbIM U TPETbMM aTOMaMH yrjepoja
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HUKJ/I0OA/IKAHBI

AnuLyKIMUecKye yriieBoopo/ibl — OpraHuuecKye
COe/IUHEHUS], B MOJIEKYJIe KOTOPbIX UMEEeTCs
3aMKHYTOE KOJIbIIO MJTH CUCTeMa KOJIel], TOCTPOEHHBIX
TOJILKO W3 yIIepOIHbIX aTOMOB (KpoMe OeH3071a).
Bosbiiast rpymnna yryieBoiopo/i0B aTULIUKINYeCKOTO
psizia mpe/icTaB/isieT COOO MKIIbI, COCTOSIINE U3
HECKOJIbKUX METU/IEHOBBIX TPYIIM, CBSI3aHHBIX MEXIY
co00¥1 POCTBIMU YT/IEPOZA—YT/IEPOJHBIMU CBSI3SIMH.
OTH yriIeBOA0PO/ibl OOBIYHO HA3bIBAIOT
MOJTMMETHU/IEHOBBIMH. YTJIEBO/IOPO/IbI, CO/IepIKallyie
O/TUH L[UKJI, HA3bIBAIOT MOHOIMK/INUECKUMHU /IBA —
ouLuKmMueckumu 1 T.1.Criocobwl osyuenus. 1. 13
He(TH BIIENSIOT aKUITIPOU3BO/[HBIE ITUK/IOTIEHTaHa
U [IMKJ/IOTeKCaHa B ITPOMBIIIJIEHHOM Maiitabe.2.
IlerajioreHUpOBaHKE IUTa/IOT€HOTTPOU3BO/IHBIX.
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I'uapupoBaHye MPOW3BOAHBIX OeH30/a. Peakmus ujert
B MPUCYTCTBUU MEJIKO pPa3/ipo0/ieHHbIX MeTasloB
(HUKesb, TVIATUHA), JEMCTBYIOLUX KaK KaTaau3aTop.
PeakI1i1oHHas CrioCOOHOCTD 1MK/I0aTKaHOB
orpefiesisfieTcs, pex/ie BCero, yCTOMUMBOCTBIO LIUK/IA.
[17151 IMK/I0MpoIiaHoB U LjMK/100yTaHOB Hauboiee
XapaKTepHbI peakl[uy NpUCOeIMHeHus, a [/
L[VKJIOTIEHTaHOB U LIUKJ/IOT€KCAHOB — peakL{uu
3amMellleHUst

11

Apensbl

ApomaTtryeckue yrieBOI0PO/Ibl WU apeHbl, KakK 1
ATULIVK/TMUEeCKHe YT/IeBO0PO/ibl, OTHOCSU3METCS K
KapOOLIMK/TNUeCKUM YTJIeBOIOPO/iaM, COJieprKalliiM
OZJHO WA HECKOJIBKO LIUKJIOB, TIOCTPOEHHBIX C
yuacTheM aToOMOB yriepofa. OTInuuTeIbHOU
0CO0OEHHOCTBIO aPEHOB SIB/ISIETCS HA/TMUMe B UX
cocraBe OeH30/IbHBIX Kostel]. [To urcty 6eH30/IbHbIX
KOJIeT] B MOJIeKYJie apeHbI TIOZpa3/ie/siioTCsl Ha MOHO -
1 MHOTOsiiepHble. K MOHOsiZIepHBIM OTHOCSITCS
COeZIMHEHUS C OJHUM OeH30/IbHbIM KOJIbLIOM B
MoJieKyJie. MHOTOsiZiepHbie apeHbl COZlep>KaT /1Ba U
Oosiee 6eH30/TBHBIX KOJIELl, KOTOPbIE MOTYT OBITh
KOH/IeHCHPOBaHHbIMU (HadTauH) UIn
r30/1poBaHHbIMU (Audennn). [TpocTeitiiiym
Tipe/ICTaBUTe/IeM MOHOSIIEPHBIX apOMaTHUeCKUX
coeuHeHUH siByisgeTcst 6en3on C6HS6.
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I'anmoreHonpon3BoaHbIE
yIJIeBOJ0POJ0B

I"ajloreHONpOU3BO/HBIE YI/IEBOAOPOLOB MOXHO
paccMaTpuBaTh Kak MPOAYKTHI 3aMelljeHusI OJHOr 0
V/IU HeCKOJIbKMX aTOMOB BOZI0PO/ja Ha aTOMBbI
rajioreHoB. B 3aBUCMMOCTH OT 4KC/1a aTOMOB
raJIoreHOB B COeJUHeHUH Pa3/IMyaroT MOHO- U
TI0JIUTa/I0reHOIIPOU3BO/IHbIE, @ B 3aBUCUMOCTH OT
CTPOeHMs YIJIeBOAOPOHOrO pajiikaia C KOTOPbIM
CBsI3aHbI aTOMBI ['a/IOT€HOB — MIpe/ie/IbHbIe,
HeTpe/ie/lbHbIe U apoMaThyeckue. XapakTepHa
CTPYKTYypHas u3oMepusi. Vi3oMepsl pa3inuaroTcs
CTpOe-HHeM YTJ/IepO/IHOIO CKesleTa U I0JI0JKeHUeM
12

CrpoeHne, HOMeHK/aTypa, U30MepHsl ¥ CBOKCTBA
rajioreHoNpOU3BO/iHbIE YIVIeBOLOPO 0B

rasoreHa B 1jernu . Crioco0b! Moy yeHust:
INanorenupoBanue ankaHoB . ['uaporasoreHpoBaHye
anKeHOB.Peakiy CriupToB C rajoreHoBOZ0pOJaMHu.
B3aumozeticTBue rasorenn o ¢pocdopa mim
TUOHW/IXJIOpHUZA CO cniupTaMu. Propankansl C1-C4,
xyopasikadbl C1-C2 u 6poMmeTaH Mpyv KOMHATHOM
TeMIiepaType rasbl, OCTajbHble — OecrBeTHbIE
JKUJKOCTHU U TBep/ble BelljecTBa. TemMriepaTypbl
KUITeHYsI MOHOTa/IOr €Ha/IKaHOB IOBBILIAIOTCS C
yBeJIMUeHUEM [I/IUHbI YIJIePOJHOU LieNy 1
MOJIEKYJ/IIPHOM Macchl rasoreHa. ['asoreHanakaHsl
SIBJIAKOTCSL a/IKWIMPYIOLIMMU peareHTaMu, Tak Kak C
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WX TTIOMOILI[bI0 BBOZST B pa3/iMuHble OpraHuyeckue
coeZIMHeHUsI ajKuIbHbIe pajgukass. Haubomnee
XapaKTepHBI J/Isl HUX peakluy HyK/1eo(huIbHOro
3ameltieHusi (SN) u anumuHupoBanus (E).

Cemectp Ne 3

Ne

Tema

Kpartkoe copep:xaHnue

CriupThl ¥ (PeHOIBI

CriupThl — MPOM3BO/IHBIE YT/IEBO/IOPO/IOB (KpOMe
apeHoB), B KOTOPBIX O/IMH WA HECKOIbKO aTOMOB
BO/IOpO/ia 3aMell|eHbl Ha TH/JPOKCUJIbHbIE TPYTIIIBL.
@eHOIbI - MPOU3BO/IHbIE aDEHOB, B KOTOPBIX OJWH U/IN
HEeCKOJIbKO aTOMOB BOZIOPOZia 3aMellleHbl Ha
TU/IPOKCU/IbHBIE TPYIITbl. ApOMaTH4eCcKue CIUPThI —
MIPOM3BO/[HbIE apeHOB, COZiep Kalljlie T'HPOKCUIbHYHO
rpyriy B 60KoBo 1jenv. CTPYKTYpHast ©U30MepHsl.
V3omephl pa3inyaroTcsi CTpO€HUEM YTepoJHOro
ckesneta (1 u 2) u mectornonoxkenueM OH-rpyrrebi (1 1
3): MexknaccoBast ©30MepHsi C TIPOCTLIMU 3(HUpPaMH.
Crioco6n1 rostyuenust. 1. OKHUCieHre aTKaHOB.
I'mpparaius ankeHoB. ['MApoO/IM3 MOHOTa/IOr€HO-
MPOM3BOJHBIX a/IKaHOB . BoccTtaHoBeHue
a/ib/Ieru/l0B, KETOHOB U CJI0XKHBIX 3¢UpoB . CHHTe3
I'punbsipa.

CrnvpThI SIBJISIFOTCST PEAKLIMOHHOCIIOCOOHBIMU
OpraHUuYecKMMH coeuHeHUsIMU. OCHOBHbIE
XVMHUYeCKHe CBOWCTBA CIIUPTOB 00YCIOB/IEHBI
MIPUCYTCTBUEM THAPOKCUIBHOM Tpynmnbl. Kpome Toro,
CIUPTHI MOTYT BBICTYTIATh KaK HyK/1eo(pU/IbHbIe
peareHThbI C yyaCcTHeM atoma kucsiopoga. [1pu
oripe/ie/IeHHbIX YC/IOBUSX MOXKET POUCXOJUTh
OTLerJIeHre TIPOTOHA OT aTOMa yrjiepoja,
HaxoZs1erocs B 3-1ojioxkeHuu oTHocuTeibHO OH-
IpyNMbl.

@eHo/IbI XapaKTepU3yHOTCsl BBICOKOW peakLiMOHHOM
croco6HOCTRIO, 00ycoBieHHOMN Hanuruem OH-
TPYIIBI U OEH30/IbHOTO KOJIbIIA, B3aMMHO BIIMSTIOIINX

APYT Ha /ipyTa

AJIL'Z[eFI/I'Z[BI N KETOHBI

AsbfieruiaMu U KeTOHaMH HasbIBalOT OpraHuyecKue
COeJJMHEeHMUs], CofiepKallje B CBOeM COCTaBe
KapboHupHYIO0 Tpyriy —CO—: B anbaerumax
KapOOHM/IbHAS TPYIINA CBsi3aHa C yT/1eBO/JOPOAHBIM
paZiKajioM U aTOMOM BOZIOpoZa (MCK/Ir0UeHne —
MeTaHasb), @ B KeTOHaX — C IByMs1 YI/IeBOJOPO/JHbIMU
pagukanamu. [Ipy 5TOM pafivKasbl MOTYT OBbITh
OJJMHaKOBbIMU — CUMMETPUUHbIM KeTOH U pa3HbIMHU —
HEeCUMMETPHUYHbIM KeTOH. YT/IeBOJOPOJHbIe
paZivKasbl MOTYT OBITh TIpe/ie/IbHbIMH,
Herpe/ie/TbHBIMUA U apoMaTuueckiuMu. Ob1ijast
(dopmyna npefesibHbIX aabern0B U KETOHOB,
NIPOU3BOAUMBIX OT asikaHoB, CnH2nO. W3omepus [I1a
a/Ib/IerM0B XapakTepHa CKeJleTHast U30Mepus:
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Crioco6b1 rostyuenusi. ['vapararyist aiKUHOB.
OkwucnieHne ciupToB. . ['MpOINU3 reMrHaIbHBIX
JIUrajioreHONPOU3BO/IHBIX a/IKaHOB /I apeHOB.
Asbiernibl U KeTOHbI OTHOCSTCS K YMC/Ty Hauboiee
PeaKI[MOHHOCIIOCOOHBIX OPraHMUeCcKUX BelecTs. Mx
MHOTOUMC/IeHHbIe peakliuy 00yC/I0B/IeHbl HA/TMUHEeM
KapOOHW/IBHOM rpyTiel. B apomarnueckmx
coeiluHeHUsIX OeH30/IbHOE KOJIbLI0, HaXOo/slleecs B
COTIPSDKeHUH € KapOOHU/TbHOMW TPYTIIOH, CyIIeCTBeHHO
CHMWKaeT YaCTUYHBIN M0/I0KUTe/IbHBIN 3apsi/i Ha aToMe
yryiepofia KapOoHM/IBHOM TpymIibl. BenecTBre 3TOrO
apoMaTuyecKye anbZeru/ibl U KeTOHbI MeHee
PeaKI[MOHHOCTIOCOOHBI B peakIUsX HYK/Ieo(hHTEHOTO
TIPUCOEJUHEHUS], UeM aluK/INYecKue.

KapboHOBBIE KUC/IOTHI

Kucnotsl cocraBa C1-C9 nipeacTaB/stoT co60#
JKHJIKOCTU C OCTPBIM 3ariaxoM, XOPOIIIO paCTBOPUMbIe
B Bogie. C MOBbIlLIEHEM MOJIeKY/ISIPHON MacChl
PacTBOPUMOCTE B BOJie TIOHIKaeTcsi. Bricive
KHCJIOThI — BeIlleCTBa TBep/ible, Oe3 3araxa, B BOJe
HepacTBOpUMbIe. Bce KUC/IOTHI paCTBOPSIIOTCS B
cnupTe U 3¢upe. Husive KUCIOTHI JIeTKO
TIePerOHSIFOTCS, TI03TOMY UX Ha3bIBalOT JIETYUHUMHU.
Haubosiee xapakTepHble CBOMCTBAa KapOOHOBBIX
KUCJIOT onpefiesisieT KapOoKCH/IbHasi IPyTIra, a TOUuHee
B3alMHOe B/IUSIHUE [IBYX €e COCTaB/ISFOIINX —
KapOOHUBHOW ¥ TUAPOKCUMBHOM TpymIL. 11t KUC/IOT
XapaKTepHbI peakiyy, MpoTeKarollye C yuacTueM
aTOMOB BO/IOPO/ja TUIPOKCU/TbHOM TPYMIbl ¥ CaMOi
TU/IPOKCU/ILHOM T'PYIITIbI, Peaki[uK 3aMellleHusl aTOMOB
BO/IOpO/ia TIPY aTOMe YT/Iepo/ia B O-TIOJIOKeHUU U
PeaKi|u 1eKapOOKCUTHPOBAHUS

Odupbl

CnoxxHble 3¢hUpbl MO>)KHO paCCMaTPUBaTh Kak
TPOM3BO/IHbIE KUCJIOT, B KOTOPBIX aTOM BO/IOPOAA
TUIPOKCHIbHOU TPYIIITBI 3aMellleH YT/1eBOI0POIHBIM
pazvkanom. Vx mozpasaensitoT Ha TPU TPYIITIb:
¢bpyKTOBBIe 3(Upbl — 3(DUPbI HU3LIUX U CPeJHUX
OpPraHUYeCKUX KUCJIOT C HU3KOMOJIEKY/ISIPHBIMU
CTIMPTAaMU; XKUPBI — 3PUPHI TJIULIEpPHUHA CO CPeJHUMU U
BBICIIIIMU OPraHUUeCKUMU KUCJI0OTaMH; BOCKA —
3(MpBI BBICIINX OHOATOMHBIX CITUPTOB C BHICIITMMU
OpraHUYeCcKMMHU KUCI0TaMu. [1oyyaroT C/I0KHbIe
3¢upbl peakiiyel 3TepudUKaliiy U TIPU
B3aUMO/IeNCTBUM COJiell OpraHUUeCKUX KUCIOT C
rajoreHONPOU3BOJHBIMU YTJIeBOJ0PO/10B: CII0)KHBIE
3(MpbI MOT'YT OBbITH TIOJTyUeHbI TAKXKE MPH JIeHCTBUN
Ha CIUPTHI MUHepaIbHbIX KUC/IOT: C/i0)KHBIe 3(UpbI
HU3IIUX CITUPTOB U KAPOOHOBBIX KUC/IOT — JIETyUHe
YKUJIKOCTH C (PPYKTOBLIMU 3ariaXaMHu, II0X0
pacTBOpUMBbIe B BOJIe Y XOPOIIIO — B OpraHUueCKUX
pacTBopuUTeisix. BaykHetiiel peakijyieid C/I0)KHBIX
3(UpoB siBJIsieTCst THAPON3 C 00pa3oBaHKEM
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KapOOHOBOM KHC/IOTHI U cripTa:IIpocThie 3¢upbl
MO>KHO pacCMaTpUBaTh KaK MPOAYKTHI 3aMellleHHsI
aToma Bogopoza B OH-rpymre criupToB Ha
yT/71eBO/IOPO/IHbIE paZiuKanbl. B COOTBETCTBUM C 3TUM
00111yt0 hOpMyJTy TIPOCTBIX 3(PUPOB MOXKHO
n300pa3uth Kak R—O—R wim R1-O—-R2. B neprom
ciydae o0a paZMiKaaa OJUHAKOBBI — MPOCThIE 3PUPbI
WU CHMMEeTPUUHbBIe, BO BTOPOM C/ly4yae paZuKasbl
pasHble — CMellaHHble 3(UPbl WIM HECUMMeTPUUHbIe

cepoco/iepskaliye
coeuHeHUsI

MPOM3BOJHbIE CEPOBOZOPO/A, B KOTOPOM OJUH aTOM
BO/IOpO/ia 3aMell{eH Ha YI/IeBO/IOPOHbIN paJuKaJl.
O61ast hopmyna THocrupToB RSH. Trosbl 06/1agaroT
Oosiee BBIPAYKEHHBIMHM KMC/IOTHBIMU CBOHCTBAMH, Ue€M
COOTBETCTBYIOLLMEe CUPThL. OHU [aI0T COMU
(TUOJISATBI) He TOBKO CO IeJI0YHBIMU MeTa/lJlaMH, HO
Y CO 11]eJI0UaMH, OKCUJIJaMHU U COJISIMU TSDKEJbIX
MeTaioB. THO3(DUPBLI MOXKHO pacCMaTpUBATh Kak
TIPOM3BO/IHBIE CEPOBOZIOPOAA, B KOTOPOM 006a aToma
BO/ZIOpO/ia 3aMell{eHbl Ha yTIeBOA0PO/HbIe PaJjUKabl.
[To xuMUYeCcKUM CBOMCTBaM OHH, KaK U MPOCThIe
3¢UpBbI, XapaKTepU3yIOTCs HU3KOW peaKI[MOHHOU
crioco6HOoCTEIO Cyb(OKUCIOTaMU Ha3bIBAIOT
MIPOM3BO/IHBIE YT/IEBOZIOPO/IOB, COZieprKalljie B
KauecTBe 3aMeCTuTesIsl Cyabgorpymy. Obias
dopmyna cynsdokucior RSO3H, rae R — ankunbHbIi
WM apWIbHBIN pajivkait. [To XuMruuecKuM CBONCTBaM
OHU BO MHOT'OM aHaJIOTMUHbI CePHOM KHUCIOTe U
KapOOHOBBLIM KHC/IOTaM, HO B OT/IMYME OT HUX
00/1a/1at0T MOBBILLIEHHOW KUCJIOTHOCTHIO.

asoTcoieprKalye
COeIMHEHUST

W3 MHOTrOUMC/IEHHBIX OPraHUYeCcKUX COeJMHeHUH,
COZiep’Kall[iX B CBOEM COCTaBe a30T, IOAPOOHO OyayT
pPacCMOTPeHbl aMUHBI U aMUHOKHCIOTEL. AMUHaAMU
Ha3bIBalOT NIPOM3BO/HbIe aMMHaKa, B KOTOPOM aTOMBbI
BOZIOPO/ia 3aMellleHbl YI/1eBOA0POAHbIMU
pasvkanamu. B 3aBucuMocTH OT umnciia
yT/1eBO/IOPO/IHBIX Pa/IUKa/IOB, CBSI3aHHBIX C aTOMOM
a30Ta, pa3/MuaroT NepBUUHbIe, BTOPUYHbIE U
TpPeTUYHble aMUHBI. /111 aMMHOB XapaKTepHa
CTPYKTYpHas u3oMepus, Bkroyaromias: 1. CkeseTHyro
“3oMeputo:2. M30MepuIo 10 MOJI0KEeHU0
amMuHOrpynmnel:3. MI30Meputo 1o pasMepy ajKWIbHbIX
Pa/IMKaioB MPU OAWMHAKOBOM OOIIleM UKCiie aTOMOB
yriaepoja v Bolopoja (MeTamepus): XuMHUUeCcKue
CBOMCTBAa aMHHOB OTpe/le/ISIFOTCSl HaTMuuem
CBOOO/IHO TIapbl 37IEKTPOHOB Y aTOMa a30Ta U
MO/IBKHBIX aTOMOB BOZI0poZa. B cBs3u ¢ 3TuM st
HUX XapaKTepHbI Ceylole XMMUUeCKe peakLyuu:
B3aMMO/IEMCTBHE C BOJIOM U KUC/IOTaMU,
alWIMpOBaHKe U aJIKWIMpoBaHue. ApoMaTUueCKUMU
aMMHaMM Ha3bIBalOT MPOM3BO/JHbIE aMMUaKa, y
KOTOpOTr0 OJWH WUJIM HECKOJIbKO aTOMOB BOZIOpO/ia
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3dMellleHbl apOMaTHYeCKHMH paiiKd/IdMH

['eTepoLukibl

IeTepolMK/INYeCKUMU Ha3bIBAIOT COeIUHEHMS,
cojiepskaliiyie B CBOeM COCTaBe LUK/, IOCTPOeHHbIH C
yuacThieM aTOMOB yTJiepo/ia ¥ TeTepoaToMoB. B
OTJie/IbHYIO0 TPYTIIY OPraHUueCcKUx CoeUHeHUH,
IIIMPOKO TIPe/ICTaB/IeHHBIX B COCTaBe >KUBOTHBIX U
pacTUTebHbIX OPraHW3MOB, BK/TFOUEHbI
reTepOLMK/INYeCcKre COeJUHeHNs, POSIBISIOIITe
CXOZIHbIE C ApOMATUUYECKUMU COeUHEHUSIMU
(du3uyeckre U XUMUUecKre cBoicTBa. s 3Tux
CcoeZIMHEeHUH HanboJiee XapaKTepPHbI PeaKI[UH
3aMellleHusi, MeHee — peakiuu rpucoeuHeHys. OHU
YCTOWUMBBI K [JeHCTBUIO OKUC/IUTENIeN U
BOCCTaHOBUTeJIeH. DTU 0COOEHHOCTH XUMUUYECKUX
CBOMCTB OOBSICHSIIOTCSI, KaK M [ijis 6eH30/1a, Ha/TMUHeM
B IJMKJIe 3JIEKTPOHHOTO cekcTeTa. [TpocTelmmu
TNpe/ICTaBUTE/ISIMU 3TOU I'PYTIIIbI BEI|eCTB SIB/SIOTCS
dypaH, TvodeH u niupposa. ®ypaH, THodeH U MUPPOJI
TIPe/ICTaB/ISTIFOT COO0M OecliBeTHBIE >KUKOCTH,
HepacTBOpPUMbIe B Bojie. VX TeMriepaTyphbl KATIEHUS
3HAUUTEJILHO BBIIIIE, UeM Y COeJUHEHUM C TaKUM e
YKC/IOM aTOMOB YTJIePO/ia, HO C OTKPBITOM LIeMbIO.
XuMuryecKue CBOMCTBA TeTepPOLIMK/INYeCKUX
COeZIMHEeHU OTIpe/ie/ISTFOTCS HaTuYleM TeTepoaToMOB,
apoMaTUUeCKUX ITUK/IOB U COTIPSKEHHBIX TBOMHBIX
CBSI3€.

benku

Benku — 3T0 BBICOKOMOJIEKY/ISIPHbIE OPTaHUYeCKre
BeIIleCTBa, MOJIEKYJIbI KOTOPBIX COCTOSIT U3
COeZIMHEHHBIX MEX/y COO0M MeNTUHBIMU CBSI3SIMU
OCTaTKOB Pa3/IMYHbIX O-aMHUHOKUCIOT.besku
TIPe/ICTaB/ISIFOT COOOM C/I0XKHBIE TeTepPOTIOIMMEpHI, B
COCTaB KOTOPBIX KPOMe yT/iepo/ia, BOAOpO/ia U
KWCI0POZa BXOZSAT a30T Y MOYTH BCerja cepa.
HekoTopsie 6es1ku copepkat u docdop.Hamuue
IBYX (DyHKIIMOHA/ILHBIX TPYIII B COCTaBe MOJIEKY/IbI
amrHOKUC10THI (—-NH2 1 —COOH) o6ycnaBniBaet
BO3MOXXHOCTh UX MEXMOJIEKY/IIPHOTO
B3aUMO/IeHCTBUS C 0Opa30BaHUEM aMH/a.
O6pa3yroijasicst TPy TOM aMU/IHasi CBSI3b Ha3bIBAeTCsI
TIENTU/HOM, a TIO/TyYeHHbIe TI0 3TOMY TPUHLIUITY
amMU/Ibl Ha3bIBAIOT MENTUAAMU WU
nosurnenTtuaaMu. [1pu ruzsponmse 6ekos,
MPOBOZMMOM HarpeBaHHEM B KHCJION WU I11eJI0UHOU
cpezax, 1py 00bIYHOM WJIM TIOBBILLIEHHOM JIaBIeHHH,
T0JIy4aeTcsi CMeCh 0—aMUHOKUC/IOT. AHAIOTUUHBINA
pe3y/bTaT MOXeT ObITh MOJTyueH IpH
(hepMeHTaTUBHOM THPOJIU3e C yUaCTHEM
MIPOTeOIUTHYeCKHX (hepMeHTOB. B coctaB 6enkoB
BXO/TUT OKOJIO 25 pPa3IUuyHbIX aMUHOKUCJIOT,
CBSI3aHHBIX MEX/y CO00M TenTUIHBIMHU WU
aMU/IHbIMU CBsi3saMU. CyllleCTBYeT repBUYHasl,
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BTOpPHWYHAsI, TDETUYHAS U UeTBePTHUUHAs CTPYKTypa
OeJika.

9 YrneBogpl

YTneBofibl — 3TO MOMUGYHKIIMOHAIBHbIE
OpraHuvecKre COeJJMHEHMUsI, Co/lepyKallje
aJIbZIETU/IHYIO WM KETOHHYFO TPYIITBI M HECKOJTBKO
TUPOKCU/IbHBIX TPYII. B COOTBETCTBUM C MPUHATON
B HAaCTOsII[ee BpeMsl KlacCU(UKaIel YTIIeBO/IbI
TIOZIpa3Ze/IsiloTCS HA MOHOCAXapH/Ibl M TIOJIMCaXapUbl.
1. MoHocaxapuibl WJIH MOHO3bI — YTJIEBO/IBI,
HEeCTI0COOHbIe THAPON30BaThCs C 06pa3oBaHUEM
Gosiee MPOCTHIX yT/1eBO[0B. OHU UMEIOT OO0
dbopmyny Cn (H20)n . 2. TTosmcaxapu/ibl UIu
TI0/TMO3BI — YTJIEBOABI, CTIOCOOHBIE THAPOIU30BaTHCS C
obpa3oBaHUeM MPOCTHIX YI/IeBOA0B. OHU MOCTPOEHbI
13 OCTaTKOB MOHOCaxXapuzoB. ViMeroT o01iyto
dbopmyny Cm (H20)n. ITosvcaxapu/ibl B CBOIO
ouepe/ib JeJIATCS Ha *HU3KOMOJIEKYJISIPHBIE,
Caxaporojo0HbIe YI/IeBO/IbI, PACTBOPUMBIE B BOZIE U
C/1afIKve Ha BKYC (O/Iurocaxapu/pl);
*BBLICOKOMOJIEKY/ISIDHbIE, HECaXaporoA00HbIe
YT7IEBO/IbI, HE PaCTBOPUMBIE B BOJIE M HE CJIaJIKKe Ha
BKyC.MoHOcaxapu/ibl — Mo} yHKIMOHATbHBIE
COeZIMHEHUS, B COCTaB MOJIEKY/T KOTOPBIX BXOJAT O/IHA
KapOOHW/IbHAs TPYyTINA (a/bJeruiHasi Ui KeTOHHas) U
HECKOJTbKO TM/IPOKCU/IbHBIX rpyTi. [Tosmmcaxapuaamu
Ha3bIBAIOT yT/IEBO/IbI, MOJIEKY/Ibl KOTOPBIX TIPH
TUPO/IH3e PACIIETIIOTCS ¢ 00pa30BaHeM MOJIEKY T
MoHOcaxapuioB. OHM TIOZpa3/ieNsoTC Ha
caxaponozio0Hble ¥ Hecaxaporio00HbIe YIIeBO/bI.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 2

. Ko/1-Bo akajieMuuecKux
Ne HaumeHoBaHue 1a00paTOpHO# PadoThI
4acoB
1 OKCTPaKI1sl KADOTUHOU/IOB U3 MOPKOBU 9
7 Broigenenue 3(pypHBIX Maces U3 KOXKYpbl 9
LIUTPYCOBBIX IJIOZIOB
3 OuncTKa TBepBbIX BeLeCTB METOA0M 4
TepeKpUCTaIv3aLln
4 OuucTKa TBepbIX BeleCTB MEeTOA0M BO3TOHKU 4
5 CuHTe3 OPOMHUCTOrO 3TH/IA 6

Cemectp Ne 3

. Ko1-Bo akapgeMuueckux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
JacoB
1 CuHTe3 3THIaleTaTa 10
2 CuHTe3 acnupuHa 10
3 CuHTe3 OeH30MHON KMCIOThI 12
4 CBoliCTBa yI/€eBO/IOB 8
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| 5 | CeoiicTBa GenkoB 8

4.4 TlepeueHb NPAKTHYECKUX 3aHATHH
[TpakTHUeCcKUX 3aHSATHI He MpeAyCMOTPEHO
4.5 CamocrosiTesibHas padoTa

Cemectp Ne 2

Ko/1-Bo akageMuuyeckux

No Bupg CPC
4acoB
1 OdopmsieHre 0TYETOB 110 J1aOOPaTOPHBIM U 10
TIPAKTHUYECKUM paboTam
2 [ToaroToBka K 3a4éTy 27
3 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 14
(y1abopaTopHBIM paboTam)
4 [ToaroTroBka K cjjaue M 3aliUTe OTUeTOB 5
5 ITpopaboTKa pa3ie/ioB TeOPeTUUECKOI0 MaTepuasia 24

Cemectp Ne 3

Ko/1-Bo akajieMmuuecKux

Ne Bupg CPC
4yacoB

OdopmieHre 0T4eTOB TI0 1aOOPATOPHBIM U

6
MPpaKTUYeCKHUM pa60TaM

[ToaroTOBKA K TIPAKTUUYECKUM 3aHSATHSIM
(y1abopaTopHBIM paboTam)

HO,Z[FOTOBKa K caaye M 3aluTe OTUeTOB

IToAroToOBKa K 3K3aMeHy

Ul N
(U1 U

Hpopa60TKa pa3ziejioB TEOPpETHYECKOI'O MaTepHrdJld

B xoje mpoBezieHYsI 3aHSITUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/leyollIie UHTePaKTUBHbIe
METOZbI 00YUYeHUsT: IUCKYCCUST

5 IlepeueHb y4eOHO-METOJUUECKOT0 00eciedeHUsl JUCLUIIMHBI
5.1 MeToanueckue yKa3aHHsA /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauueckue yKa3aHus /s 00yUYaroIUXCA 10 J1a00paTOPHbIM pabdoTam:

JlabopaTopHble paboThI HampaB/ieHbl Ha 00yueHHe OaKaIaBPOB MPAKTUUECKOMY MPUMEHEHUO
TEOPeTHUYECKOT0 MaTepUasa ¥ Pa3BUTHE Y HUX HAaBLIKOB JJaOOPaTOPHOT0 3KCIIEPUMEHTUPOBAHMSL.
Xog, paboThl (TTpY BBITIOTHEHHH JTabopaTOpHOI paboTh)

1. IIpounTaiiTe TeopeTHUECKOE BBe/leHUeE.

2. BBINIO/IHUTE CUHTE3 ¥ OUMCTKY OPraHMUeCKUX COeJMHeHUI B COOTBETCTBUU C METOIHUKOM.

3. BBINOIHUTE pacyueThl, yKa3aHHbIE B METOAUYECKUX YKa3aHUSIX 110 BLIMOTHEHUIO
7abopaTOpHBIX padoT.

4. OcopmMuTe OTUET B YCTAHOBJIEHHBIN TIPEMO/iaBaTe/ieM CPOK, B COOTBETCTBHMHU C TPeOOBAHUSMU
K ohopmsieHnto otueta. OTueThbl B Ha3HAUEHHBIM CPOK C/AlOTCS Ha MPoBepKy. Eciu
TIpelyCMOTpeHa YCTHasl 3alluTa 1abopaTopHOM paboThI, TO 10 00YYAIOL[UXCS TOBOJUTCS
riepeyeHb BOMPOCOB, BHIHOCHMMBIX Ha 3all[UTy; BO BPeMsI 3all[UThbI, 00yUarOIHeCs [O/KHbI
0OBSACHUTH MOJTyUeHHbIE pe3y/IbTaThl OTMEUEHHbIE MPero/IaBaTe/IeM U OTBETHUTb Ha €r0 BOMPOChI
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5.1.2 MeToauuecKne yKa3aHus /sl 00y4aromMXcs 110 CaMOCTOSITe/IbHOM pabore:

CamocTosiTenibHast paboTa MPOBOAUTCS C LIe/IbI0 3aKPeIIeHUs U YTJTyO/IeH sl 3HaHUH T10

JUCLIUTUTAHE W TIPeJyCMaTPUBAET C/IeYIOIINE SIeMEHTHI:

[TogroToBka K mabopaTopHbIM pabotam, OdopmiieHre 0TYETOB T10 JJabopaTOPHBIM paboTam,
[TpopaboTKa OT/e/IbHBIX Pa3/ie/ioB TEOPeTUUECKOro Kypca, I10[roToBKa K 3a4eTy ¥ 9K3aMeHy

6 ®DoHJ OLeHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TpOBejeHHUs
NMPOMEe)XYTOYHON aTTeCTaluy Mo JUCHHUIIUHe

6.1 OreHoYHBbIe Cpe/CTBA /11 NPOBeieHUsA TeKyIero KOHTPOJIs
6.1.1 cemecTp 2 | Y CTHBIN ONIPOC
Omnucanue npoueaypsl.

Tema (pasgesn) Turnbl XUMHUYECKUX CBS3€M B OPraHUYeCKuX COeIMHeHUsIX. DJIeKTPOHHBIE

3¢ deKThl B MOJIEKYIaX.

Onwucanue rpoLeypel: Y CTHBIA ONPOC IMPOBOJUTCS MOC/Ie U3YUYeHUs OIpe/ie/IeHHOr 0 paszesa
JUCLUIUIMHEL Llenb - BBISIBUTE YPOBEHb 3HAHUM CTY/IEHTOB 10 MaTepualy U3yueHHOro paszerna
JVCLIUIIVHBL.

Y CTHBIN OTPOC MOXKeT ObITh WHAWBU/YATbHBIN — OTBETHI Y JOCKHM Ha BOTIPOCHI TI0 CO/Iep>KaHHUI0
M3y4YeHHOT0 MaTepuara, 1100 10 UTOraM 3aHsATHS 32 aKTUBHOE yYacTHe B YCTHBIX OMPOCax
JPYTUX CTY[E€HTOB, OTBEThI Ha BOIIPOCHI Mpero/aBaTesisi IPU U3/10)KeHWH HOBOI'0 MaTepuasa U
T.J.

Borpocs! gj1s1 KOHTpOS:

1. Kakue X¥MUueckue CBA3U UMEIOTCS B OPraHUUeCKUX COeUHeHUsX?

2. laiiTe XapaKTepUCTUKY MOHHBIX CBSI3€H.

3. Oco6eHHOCTH TTPOTEKAHUSI XMMHUUECKUX peakliii MeXXy HOHHBIMU COeJTUHEeHUSIMU.

4. Kak obpa3yeTcsi KoBasieHTHasi CBsi3b? HaiiivTe npaBu/ibHbIe OTBETHI: @) 3a CueT 00001eHUs
Tap 3/71eKTPOHOB;

0) 3a cueT repeKphIBaHWU aTOMHBIX 3/IEKTPOHHBIX opbuTaneii U obpa3zoBaHusi 001LIeit
MOJIEKY/IIPHOM OpOUTanu;

B) 1pu 0O6pa3oBaHue CBsI3U BbIZIe/ISIeTCsI SHeprusi; 1) Ipy o0pa3oBaHUe CBsI3U TOTJIOIAeTC st
SHeprus.

5. XapaKTepuUCTHUKU KOBa/IeHTHOU CBSI3U.

6. Oco6eHHOCTH MTPOTEeKAHHUS XMMUUECKHX PeaKIUi 3a CYeT pa3pylleHHsl KOBaTeHTHBIX CBSI3eH.
7. VIMetoTcsi /i opraHuuecKue coejiHeHUst Oe3 KOBa/IeHTHBIX CBSI3eit?

8. D/IeKTpOHHBIE COCTOSIHUS aTOMa yTIepo/ia, 00pa3yrolero ofuHapHbIe, IBOMHbIE ¥ TPOMHBIE
KOBaJIeHTHbIE CBSI3U.

9. HampaBnieHue BajleHTHBIX OpOUTasiel 3/1eKTPOHOB aToOMa yTiepo/ia MpH Sp3- Sp2- U Sp-
rubpugusanusx. OrpeesisitoT M 3TH HarpaB/ieHUs1 TeOMeTpHUUecKoe pacriosioKeHre aTOMOB B
MoOJIeKyJie?

10. Kak o6pa3ytoTcsi 0- U - CBSIIU?

11. TIpuposa B3a¥MHOI'O BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIeKy/laX.

12. [1aiiTe XxapaKTepUCTUKY UHAYKTUBHOMY 3(PQEKTY.

13. [laliTe XapakKTepHUCTUKY Me30MepHOMY 3P deKTy.

14. ConpskeHHbIe CUCTEMBI: TI-T-COTIPSDKeHYe.

15. ConpskeHHbIe CUCTeMBI: p -TI-COMpsDKeHue

16. ConpskeHHbIe CUCTEMBI: O-Ti- COTIPsDKEeHNe

KpuTtepun oneHUBaHuUs.
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«OT/INYHO» - CTYJIeHT T/IyO0KO M3yums1 yueOHbIM MaTepHaJl; MOC/Ief0BaTe/IbHO U
HCYepITbIBaoIlle OTBeUaeT Ha IMOCTaB/IeHHbIe BOMIPOCKI; CBOOOHO MPUMEHSIET IO/TyYeHHbIe
3HaHUS Ha TIPaKTHKe, 6e3 o1MbOoK, B yCTaHOB/IEHHOE HOPMAaTHBOM BPEMSI.

«XO0polLI0» - CTY/IeHT TBep/lo 3HaeT yueOHbIN MaTepuas; oTBeuaeT 6e3 HaBOZSILMX BOTIPOCOB U
He JIOTTyCKaeT TIPU OTBETe CePhe3HBIX OLIMOO0K; YMeeT IMPUMEHSITh IMOTyuYeHHbIe 3HAHUS Ha
TIPaKTHKe.

«Y IOBIETBOPUTE/ILHO» - CTY/IEHT 3HAET JIUIIIb OCHOBHOW MaTepHaJl; Ha 3alaHHbIE BOTIPOCHI
OTBeuaeT HeJ[OCTaTOUYHO UYeTKO U ITOJTHO, UTO TpebyeT JOMOTHUTETbHBIX U YTOUHSIOIIUX
BOTIPOCOB TIPETIOZIaBaTeIs;

«HeynoBneTBopuTeibHO» - CTYZIeHT UMeeT OT/Zie/IbHble Mpe/iCTaB/IeHust 00 W3yueHHOM
MaTepHasie; He MOJKET T0JTHO Y IMPABW/ILHO OTBETUTH Ha TIOCTAaBJ/IEHHBIE BOITPOCHI, IIPH OTBETAax
JloTyCKaeT TpyOble OMMOKU.

6.1.2 cemectp 2 | KonTpo/sibHasi pabora
Omnucanue npoueaypsl.

Tema (rpumep): CTpoeHue, HOMEHK/ATypa, U30MepUs U CBOMCTBA a/IKaHOB

Ornucanye niporeypbl: KoHTposbHas paboTa MpOBOAUTCS 110C/Ie U3yUYeHHs KaKA0ro paszesna
JUCLMIUIVHEL [enb - BBIIBUTE YPOBEeHb 3HAHWM CTY/I€HTOB I10 MaTepraly U3yuyeHHOro paszerna
JVICLIATIJIVHBI.

Bormpocsr g5 koHTpOo/s: Kaprouka Ne 1

1. 1aTh Ha3BaHMe COeMHEHUIO M0 paLOHaNIbHOM HoMeHK/aType U [1paBunam NHOTTAK;

2. 3anmcatb u3omepsl (He 6osee 10) ¥ AaTh MM Ha3BaHUS 110 PAL{MOHA/TBHON HOMEHK/IAType U
[TpaBunam NIOITAK;

3. MO/IyunTh TPeMsi criocobamu;

4. ycraHoBute ctpoeHHe coeauHenusi CBH16 , obeciieurBaroliiero pactsopsl 6poma 1 KMnO4
1 00pa3yroIiero Mpy 030HUPOBAHUH U PA3/I0’KEHUH 030HUA MeTaHasb U 2,3,3-
TPUMeTWIOyTaHasb. 3alyIInTe [I7Is1 3TOr0 COeMHeHUs peakiiui OpOMUPOBaHUS, OKHUC/IeHUST
pactsopoM KMnO4 u o3oH1poBaHus. Ha3oBuTe nosyyeHHble IIPOLYKTHI.

Kputepuu onjeHuBaHMA.

OTBeuaeT Ha MOCTaBJIeHHbIE BOTIPOCKI; CBOOOAHO MPUMEHSIeT M0/TyYeHHbIe 3HaHUsI Ha MPAKTHKe,
6e3 ommMb0K, B yCTAHOBJIEHHOEe HOPMAaTHBOM BpeMsI.

«Xopo1o» - CTy/IeHT TBep/[0 3HaeT yueOHbIM MaTepuas; OTBeuaeT 0e3 HaBOASIIMX BOTIPOCOB U
He JIOMTyCKaeT TPU OTBeTe CepPhe3HbIX OLIMOO0K; yMeeT MPUMEHSITh IMOTyueHHbIe 3HaHUS Ha
TIpaKTHKe.

«Y IOBIIETBOPUTE/ILHO» - CTY/IEHT 3HAEeT JIMIIIb OCHOBHOW MaTepHaJl; Ha 3aZlaHHbIe BOTIPOCHI
OTBeuYaeT HeJJ0OCTAaTOYHO UeTKO M TI0JTHO, UTO TPeOyeT J0MO/THUTeTbHBIX U YTOUHSIOIINX
BOTIPOCOB TIPETIOZiaBaTeIs;

«HeyoBeTBOpUTETEHO» - CTY/IEHT UMEEeT OT/le/IbHbIe MPeCTaB/IeHNs 00 U3yUeHHOM
MaTepHaJsie; He MOJKET TT0JTHO U IMPABU/IbHO OTBETUTh Ha TIOCTaBJ/IEHHBIE BOMTPOCHI, IIPH OTBETax
Jl0TyCKaeT Tpy0Obie OIIMOKY.

6.1.3 cemectp 3 | Y cTHBIN onpoc
OnucaHue npoueaypsbl.

Tema (pa3gesn) TUmbl XUMUUECKUX CBsI3ei B OPraHUueCKUX COeJUHeHUsIX. DIeKTPOHHbIe
3¢ deKThI B MOEKY/Iax.
OmnwmcaHue MpoLeAyphl: Y CTHBIN OMPOC TTPOBOIUTCS TTOC/Ie U3YUeHHsI OTIpe/Ie/IeHHOTO pa3/iena
MUCIUTUIMHEL L{enb - BEISBUTH YPOBEeHb 3HAHUM CTY/I€HTOB 10 MaTepHaly U3yueHHOro pasjena
JUCLIATITUHBL.
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Y CTHBIN 0MPOC MOKET ObITb MHAVUBHUYaTbHBINA — OTBETHI Y ZOCKH Ha BOTIPOCHI TI0 CO/IePKaHUI0
M3yueHHOro MaTepuara, 100 1o UTOraM 3aHSITHS 3a aKTUBHOE yuyacTHe B YCTHBIX OIpocax
JPYTHX CTYZ€HTOB, OTBEThI Ha BOTIPOCHI MIperojaBaTe/isi IPU U3/10)KeHUW HOBOTO MaTtepurana u
T.J.

Borpocs! jj1s1 KOHTpOIA:

1. Kakve x¥MHuuecKyre CBsI3U UMEIOTCSI B OpraHUUeCcKUX CoeZJMHeHUsIX ?

2. [laiiTe XapaKTepUCTUKY MOHHBIX CBS3€H.

3. OcobeHHOCTH MPOTeKaHUsI XUMUUECKUX PeakLui MeXXly MOHHBIMU COeITHHeHUSIMU.

4. Kak obpa3yeTcsi KoBasieHTHast CBsi3b? HalijuTe mpaBU/IbHBIE OTBETHI: @) 3a cueT 00001eH s
rap 3/71eKTPOHOB;

0) 3a cueT repeKphIBAHUM aTOMHBIX 3JIEKTPOHHBIX opOuTaeli u o6pa3oBaHus 001eit
MOJIEKYJIIPHOM opbuTani;

B) 1pu 00pa3oBaHue CBSI3U BbI/IE/ISIeTCS SHEPTHsL; 1) TIPH 00pa30oBaHKe CBSI3U TIOT/IOMIAeTCst
SHeprusi.

5. XapakTepuCTUKN KOBAJIEHTHOU CBSA3H.

6. OcobeHHOCTH MPOTeKaHUsI XUMUUECKUX PeakLMii 3a cueT pa3pylleHusi KOBaJleHTHBIX CBsI3ei.
7. VImeroTcst /i opraHuueckrie coeiiHeHus1 0e3 KOBalIeHTHBIX CBSI3ei?

8. OneKTpoHHbBIe COCTOSIHUS aTOMa yriepofa, 00pa3ytolero oJuHapHbie, [BOMHbIE U TPOWHbIE
KOBaJIeHTHbIE CBS3U.

9. HarpaBsieHue BajieHTHBIX OpOUTasiell 37IeKTPOHOB aToMa yryiepozia rpu sp3- sp2- U sp-
rubpuansanmsx. OnpeessioT M 3TH HallpaB/IeHUs] TeOMeTpUYeCcKoe Pacrioyio’KeHre aTOMOB B
MoJieKyJie?

10. Kak obpa3yroTcsi 0- ¥ T- CBSI9U?

11. TIpuposa B3aMMHOIO BJMSIHUSI aTOMOB U IPYIII aTOMOB B MOJIEKYJlax.

12. laliTe XapaKTepUCTUKY UHAYKTUBHOMY 3D eKTy.

13. [aliTe xapakTepUCTUKy Me30MepHOMY 3 deKTy.

14. ConpskeHHbIe CUCTeMBI: TI-Ti-COTIpsDKeHue.

15. ConpspKeHHbIe CUCTEMBI: p -Ti-COTPSDKeHHe

16. ConpskeHHbIe CUCTeMBI: O-Ti- COMPsKEeHHe

Kputepuu oneHUBaHMA.

«OTNMUYHO» - CTYZeHT I/1y00KO U3yun/ yueOHBIN MaTepHraJt; Moc/ieioBaTeIbHO U
MCUepIIbIBaKoIje OTBeUaeT Ha MOCTaB/IeHHbIE BOMPOCH]; CBOOOHO TIPUMeHSIET TI0/TyYeHHbIe
3HaHUS Ha TIPaKTHKe, 6e3 OIMOOK, B yCTaHOBIEHHOE HOPMAaTHBOM BpeMSI.

«XopoII0» - CTYZIeHT TBep/[0 3HaeT yueOHbINM MaTepua; OTBeyaeT 6e3 HaBOJSIIMX BOIIPOCOB U
He JIONyCKaeT TPU OTBeTe CePbe3HbIX OLIMO0K; yMeeT MPUMEHSTh IT0/TyYeHHbIe 3HaHUs Ha
TIpaKTHKe.

«Y [IOB/IETBOPUTE/ILHO» - CTY/IeHT 3HAeT JIMIIL OCHOBHOM MaTepuast; Ha 3aZlaHHbIe BOTIPOCHI
OTBeYaeT HeJJOCTaTOUYHO YETKO U [OJTHO, UTO TPeOyeT OMOTHUTENbHBIX M YTOUHSFOLIIX
BOITPOCOB TIpero/jaBaTeJisi;

«Hey10BI€TBOPUTEIEHO» - CTYJIEHT UMeeT OT/e/IbHbIe TIpe/ICTaB/IeHHs] 00 H3yueHHOM
Marepuasie; He MOXKEeT TT0JTHO U TIPaBU/IbHO OTBETUTDH Ha MOCTaB/IeHHbIE BOIIPOCHI, TIPH OTBETaX
JIOTTyCKaeT TpyObie OITMOKH.

6.1.4 cemectp 3 | KonTpobHasi padora
OnucaHue npoueaypsbl.

Tema (mpumep): CTpoeHue, HOMEHK/IaTypa, M30MepHsi U CBOMCTBA alKaHOB

Omnwmcanue riporjeaypbl: KoHTpo/ibHasi paboTa IPOBOJUTCS TIOC/Ie M3yUeHUs KaXK0ro pas/iea
JucuUrMHbL. Llesb - BBISIBUTH YPOBEHb 3HAaHWM CTYAEHTOB 110 MaTepualy U3y4eHHOro pa3zesa
JVCLIUTI/IAHBL.
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Bormpocsr g5 koHTpOo/s: Kaprouka Ne 1

1. 1aTh Ha3BaHMe COeMHEHUIO M0 paLoHaNIbHOM HoMeHK/1aType u [1paBunam NHOTTAK;

2. 3anmcatb u3omepsl (He 6osee 10) ¥ AaTh MM Ha3BaHUS 110 PALMOHA/TIBHON HOMEHK/IAType U
[TpaBunam NIOITAK;

3. MO/TyunTh TPeMsi criocobamu;

4. ycraHoBute ctpoeHue coeauHenusi CBH16 , obeciieurBaroliiero pactsopsl 6poma 1 KMnO4
1 00pa3yroIiero Mpy 030HUPOBAHUH U PA3/I0’KEHUH 030HKA MeTaHasb U 2,3,3-
TPUMeTWIOyTaHasb. 3alyIInTe [I7Is1 3TOr0 COeIMHeHUs peakiiui OpOMUPOBaHUS, OKHUCIeHUS
pacteopoM KMnO4 u o3oH1poBaHus. Ha3oBuTe nosiydeHHble IIPOLYKTHI.

KpuTepuu oneHUBaHMA.

OTBeuaeT Ha MOCTaBJIeHHbIE BOMIPOCKI; CBOOOAHO MPUMEHSIET M0/TyYeHHbIe 3HaHUsI Ha TPAKTHKe,
6e3 ommMb0oK, B yCTAHOBJIEHHOEe HOPMAaTHBOM BpeMsI.

«Xopo1o» - CTy/IeHT TBep/[0 3HaeT yueOHbIM MaTepuast; OTBeuaeT Oe3 HaBOASIIMX BOTIPOCOB U
He JIOMTyCKaeT TIPU OTBeTe CepPhe3HbIX OLIMOO0K; yMeeT IMPUMEHSITh IMOTyueHHbIe 3HAHUS Ha
TIpaKTHKe.

«Y IOBIETBOPUTE/ILHO» - CTY/IEHT 3HAeT JIMIIIb OCHOBHOW MaTepHaJl; Ha 3aZlaHHbIe BOTIPOCHI
OTBeuYaeT HeJJ0OCTAaTOYHO UeTKO M TI0JTHO, UTO TPeOyeT 0MO/THUTeTbHBIX U YTOUHSIOIINX
BOTIPOCOB TIPETIoZiaBaTeIs;

«HeyioB1eTBOpPUTETEHO» - CTY/IEHT UMEET OT/le/IbHbIe MPeZCTaB/IeHNs 00 U3yUeHHOM
MaTepHaJsie; He MOJKET TT0JTHO Y MPABW/IbHO OTBETUTH Ha TIOCTaBJ/IeHHBIE BOITPOCHI, TIPH OTBETax
Jl0TyCKaeT Tpy0Obie OIIMOKY.

6.2 OneHouyHbIe Cpe/iCTBA /I IPOBe/leHHs IPOME)XyTOUHOM aTTecTaljuu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KEHHUA
KOMIIeTeHI[UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
(MeToABI)
NuaukaTop KOCTKeHUs
Kpurepumu onjeHuBaHus OLleHMBaHMSA
KOMIIeTeHI{ MU o
NMPOMEe)XYTOYHOH
aTTecTaluu
OIIK OC-3.2 [emoHCTpUpyeT 3HaHHWA O CTPOEHWU | Y CTHBIM OMpOC

Bell[eCTBa, MPUPO/ie XUMUUEeCKOU CBSI3U U
CBOWCTBAXx YyTJIeBO/IOPO/IOB

OIIK OC-3.3 [leMOHCTpUpYeT 3HaHUS O CTPOEHUM | Y CTHBIM OTpoC
BellleCTBa, MPUPOJe XUMUUECKOU CBSA3U U
CBOMCTBaX MPOM3BO/HBIX YI/IeBOJOPO/OB

OIIK OC-7.3 YBEPEHHO BJjafieeT MeTOJaM{ aHajau3a | Y CTHBIM OMpoC
OpraHUYecKUX CcoeJIMHeHUN
OIIK OC-7.4 HJeMoHCTpUpyeT 3HaHUe MeTOZIOB | ¥ CTHBIM OMpOC

9KCIIePUMEHTA/IbHBIX ~MCC/IeJOBAHUM U
UCMbITaHUH B 00/1IaCTH  OpraHUYecKo
XMMHM C y4YeTOM TpeOOBaHMI TeXHHKH
6e30macHOCTH

6.2.2 TunoBble O1|eHOUHbIE CPeACTBA NPOME)XXYTOYHOMN aTTecTaniu
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6.2.2.1 Cemectp 2, TunosBsble OLeHOYHBIE CPe/CTBA AJIs IPOBe/leHUs
Au¢ ¢ epeHIMPOBAHHOI0 3aUeTa M0 JUCHHUIIUHE

6.2.2.1.1 Onucanue npoueaypbl

3aueT POBOUTCS B hopMe YCTHOTO OTpoca To OusietaM, C IipejBapyuTe/IbHON TIOrOTOBKOMA.
[IpernofaBaTesib BIIpaBe 3aZlaBaTh BOMIPOCKHI CBepX OueTa, a Takyke, TOMUMO TeOPeTUUeCKUX
BOIPOCOB, JJaBaTh 3a/Jjauu 110 TIPOrpaMMe JaHHOTO Kypca.
KpuTepuu olleHKM OTBeTa CTyZieHTa Ha 3aueTe, a Takke (hopMa ero rpoBeieHUs] I0BOASTCS
TIpero/iaBaTesieM JI0 CBeZIeHHs CTY/IEHTOB /I0 Hauasia 3aJeTa.
Pe3ynbTaT 3aueta OOBSIB/ISETCS CTY/IEHTY HETIOCPe/ICTBEHHO TIOC/Ie ero C/lauu, 3aTeM
BBICTaB/ISIeTCS] B 9K3aMeHal[MOHHYH BeJJOMOCTb U 3aUeTHYIO KHIDKKY CTyZeHTa. [1o/10)KuTe/TbHbIe
OLIEHKM 3aHOCATCS B 9K3aMeHAalMOHHYIO BeJJOMOCTh U 3aUeTHYIO KHIXKKY,
HeY/IOB/IeTBOPUTE/IbHAS OL[eHKa IMPOCTABJISIeTCS TOJIBKO B SK3aMeHaI[MOHHOW BeIoMOCTH. B
C/lyuae HesIBKU CTyJieHTa /IS C/Jlauy 3aueTa B BeJJOMOCTH BMECTO OL|eHKH [Ie/1aeTCsl 3alicCh «He

ABUJICSD».

Ecnu B miporjecce 3ayeTta CTyZ|eHT UCII0/Ib30BaJl HEIOMYyCTUMBIE [JOTIOJTHUTE/IbHble MaTepyaJbl
(IImaprasku), To Tpero/jaBaTe/ib UMeeT MPABO U3bSTh IIMAPrajky ¥ 00si3aH MOCTaBUTh OLIEHKY
«HEYJI0B/IETBOPUTEJILHO».

IIpumep 3a1aHUs:

O6pas3ers buera:

OK3aMeHalMOHHbIN outeT Ne 1
1. TUMBI XUMUUECKOM CBsA3U. XapaKTepHUCTHKA KOBAJIEHTHBIX CBSI3el B OPraHUueCKUX

COoeZIMHEeHUSIX.

2. BbINOMHUTB CXeMy TpeBpaleHui:_

6.2.2.1.2 Kpurepuu orjeHUBaHUA

HX TIPOMU3BOJHBIX

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBierBopure/1HO
[emoHcTpupyet TBep/|0 3HaeT 3HaeT JIULIb OCHOBHOU VMeeT OT/ie/IbHbIe
3HaHHe OCHOBHBIX yueOHbI MaTepuas; Ha nipe/icTaB/ieHust 00
T0JI0)KeHU Teopuu MaTepuar; 3a/laHHbIe BOTIPOCHI | M3yueHHOM Marepuare;
XUMUUECKOT0 oTBeyaet 6e3 OoTBeuaeT He MOJKeT MOJHO U
CTPOeHUsI HaBO/AIINX He/I0CTaTOYHO YeTKO | TPaBU/IbHO OTBETUTH Ha
OpPraHUYeCcKUX BOIIPOCOB U He Y MOJTHO, UTO TpebyeT MOCTaBJ/IeHHbIE
COeJMHEeHUM. JI0TyCKaeT TIpy JIOTIOJTHUTETbHBIX U BOTIPOCHI, TIPY OTBETax
['pamoTHO OTBeTe Cepbe3HbIX YTOYHSIFOIIIUX JIOTTyCKaeT TpyObie
dbopmynrpyer olLIMO0K; yMeeT BOTIPOCOB OLINOKHU
B3aUMOCBSI3b TIPUMEHSITh Tipero/aBaTe’isi;
CTPOeHUs U TIO/TyYeHHbIe
CBOWCTB 3HaHUS Ha
yI/J1€BOZIOPOZIOB 1 MpaKTHKe

6.2.2.2 Cemectp 3, TumnoBble oLeHOYHBIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110

JUCIUIUTHHE
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6.2.2.2.1 Onucanue npoueaypobl

9K3aMeH MPOBOJUTCS B (hopMe yCTHOTO ompoca 1o 6useram, ¢ rpejBapuTeIbHOM TOATOTOBKOM.
IperiojaBaTe/b BIpaBe 3a/laBaTh BOMIPOCHI CBePX OuMsieTa, a Takke, IOMUMO TeOpeTHUeCKUX
BOIPOCOB, /]aBaThb 3a/jauu 10 MporpaMMe JaHHOT'0 Kypca.
KpuTepuu olLieHKM OTBeTa CTyZleHTa Ha 3ayeTe, a TakKe (hopMa ero rpoBeJieHUs! 10BOJSATCS
TriperiofiaBaTesieM JJ0 CBeZleHHs1 CTY/IeHTOB /I0 Hauasia 3ayeTa.
Pe3ysibTaT 3aueTa 00BSIB/ISETCS CTYI€HTY HeloCpe/ICTBEHHO TI0C/Ie ero Cjauu, 3aTeM
BBICTABJISIETCS B 9K3aMeHALIMOHHYIO BeJJOMOCTh U 3aUeTHYI0 KHIKKY CTy/ieHTa. [10/10KuTe/IbHbIe
OLIeHKH 3aHOCAITCSI B 9K3aMeHAaLMOHHYIO BeJJOMOCTb U 3aUeTHYH0 KHIXKKY,
HeY/I0B/IeTBOPUTe/IbHAas! OLleHKA MPOCTaB/IsieTCsl TOBKO B SK3aMeHallMOHHOU BeJJoMOoCTH. B
C/lydae HesIBKM CTy/leHTa JIJisl Clauu 3ayeTa B BeJOMOCTH BMECTO OLIeHKHU [lelaeTCsl 3arnch «He

SABUJICS».

Ecu B nporjecce 3auera CTyZeHT UCII0/1b30Bal HeJlOIyCTUMbIe [OTIO/IHUTe/IbHbIe MaTepraslbl
(wmaprasiku), TO Mpero/jaBaTesib UMeeT MPaBo U3bSTh IITAPranky v 00si3aH MOCTaBUTh OLIEHKY
«HEYJ,0BJIETBOPUTE/ILHOY.

IIpumMep 3agaHud:

OK3aMeHaMOHHbIN outeT N 1
1. XvMHuecKre CBOHCTBA O/IHOOCHOBHBIX HACBIII[EHHBIX KAPOOHOBBIX KUCJIOT
2. HomeHK/MaTypa u criocoObI TIoTyueHus anihaTHUeCKUX aMUHOB
3. BbINO/IHUTB CXeMy TMpeBpallleHri ¥ Ha3BaTh BCe coeiMHeHus o npaBuiam MIOTTAK:_

6.2.2.2.2 Kputepuu oLieHUBaHMSA

HX TIPOMU3BOJHBIX.

OT1MuHO Xopomo yAOBHET]?pHTMbH HeypoBiieTBopuTe/1bHO
HemoHcTpUpyet TBEp/IO 3HaeT 3HaeT JIMIIb OCHOBHOU HMeeT OT/ie/IbHbIe
3HaHWe OCHOBHBIX yueOHbII MaTepHaJl; Ha nipeJicTaB/ieHust 00
T0JIO>KeHWM Teopuu MaTepuarn; 3a/laHHbIe BOMPOChl | W3y4YeHHOM MaTepuarie;
XUMHUYeCKOT O oTBeyaeT 6e3 oTBeyaeT He MO>KEeT TOJTHO U
CTpOeHUst HaBOASIIIAX HEeJI0CTaTOYHO YeTKO | TIPABWILHO OTBETUTh Ha
OpraHuuYecKux BOIIPOCOB U He ¥ TI0JTHO, UTO TpebyeT MoCTaB/IeHHbIe
CoeJHeHU. JIOTTyCKaeT TIpU JIOTIO/THUTE/TbHBIX U BOTIPOCHI, TIPU OTBETAX
I'pamMoTHO OTBeTe Cepbe3HbIX YTOUHSIFOIIINX J0TyCKaeT TpyObie
dbopmynupyet OIMOOK; yMeeT BOIIPOCOB OIIMOKU
B3aMMOCBSI3b TIPUMEHSITh TIperio/iaBaTe’is;
CTPOEeHUS U TI0/TyUeHHbIe
CBOWCTB 3HaHUS Ha
yT/IeBO/IOPOZIOB U TpaKTHKe

7 OcHOBHas yyeOHasA MTepaTypa

1. EBcradreB C. H. Oprannueckast XuMusl [Ijisl TEXHOJIOTOB : yuebHoe mocobue / C. H.
EBcradres, E. C. ®omuHa, 2016. - 299.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-28388.pdf
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2. TTetpoB AHaronmii AnekcangpoBud. OpraHuueckast XuMus : yue0. [/11 XUM.-TeXHOJI. By30B U
¢-oB / Iox pen. TetpoBa A. A., 1981. - 592.

3. XKupsiko B. I'. Oprannueckas xumusi / B. T'. )Kupsikos, 1971. - 494.
[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-16697.pdf
8 lonmostHUTE/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. Crapopyb61ieB. Opranuueckast Xumus : yueb. mocobue. Y. 1 : Pa3gen: "YrieBomopoabI-
KHCJIOPOJI0COEp Kalljye MPOM3BOAHbIE KaK CMa30uHbIe BEIeCTBa, (JI0TOpeareHThl 1
9KCTpareHThl B Metayutypruu', 1977. - 140.

2. ®uzep. OpraHuyeckasi XuMus : yriayos. Kypc: riep. ¢ anri. T. 1, 1969. - 688.
3. PeyroB. Oprannueckas xumus, 2005. - 566.

4. [Tabapos FO. C. Oprannyeckast XuMusi : yue0. 1o HaripaBieHuto "Xumus" / FO. C. [11abapos,
2000. - 846.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHO/JIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHelHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK noctaBka 08_2007

2. Microsoft Office Standard (2007 + 2003)_rus_VLK_ans KYUL]

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. CymmnsHbiii mkag "CIH-1"

2. pH-meTp pH-150M

3. 317498 Becni nabopaTophble 3mekTpoHHble OHAUS Scout SC6010 TexHuueckue g0 600r

4. Becsl TB -M-150.2-A1
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