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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
3HaTb CTPOEHUU 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/bl YKCIIePUMEHTATbHBIX
WCC/IeIoBaHUM U UCTIBITAaHUH B
ob/1acTi OpraHuYecKol XUMHH C
yueToM TpeOOBaHWI TeXHUKH
Oe3oracHOCTH

YMeTh NpUMeHSITh 3HaHUSI CBOMCTB
OpraHUUeCKUX COeAMHEeHU 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
00J1acT OpraHUYeCcKOr XUMHUH 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

TPpyA0eMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZieMU4yeCcKri yaC COOTBETCTBYeT 45 MUHyTaM
Buj; yue0HOM padoThI aCTPOHOMMYECKOr0 yaca)
Cemec
Bcero 1p Ne 2 Cemectp Ne 3

OG611ast TPyJ0eMKOCTb )88 144 144
JIACLIUTUIAHBI
AyauTOpHBIe 3aHATHS, B TOM 144 64 80
yucse:

JIEKLIMH 64 32 32

nabopaTopHbIe pabOThI 80 32 48

MpakTU4YeCcKrue/ceMrUHapCKre 0 0 0
3aHATHUS
KonTakTHas pabora, B TOM 0 0 0
yucie

B (hopme pabOTHI B
3/1eKTPOHHOM
HMH(MOPMaLIMOHHOM 0 0 0
oOpa3oBaresibHOM cpefie
CamocrosiTenbHast paborta (B
T.4. KypCcoBOe 108 80 28
TIPOEKTHPOBAHKE)
TpynoeMKoCTb
TIPOMEXXYTOYHOMW aTTeCTalrn 36 0 36
Buy, npomexxyTouHoH DK3aMeH, 3aueT ¢ 3auer
aTTecTaluu (UTOrOBOTO OL{eHKOi c OK3aMeH
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KOHTPOJIA 10 AUCLIUIIUHE) OL[eHK

o
4 CTpyKTypa U cojepKaHue JUCLUII/IMHBI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLUII/INHBI
Cemectp Ne 2
Bupabl KOHTAaKTHOH paboThI
N | Mmoo | e | b | tacen | ¢ | e
n/n P nﬁz HUIINHBI Ne Kon. Ne Kon. Ne Kon. Ne Ko, KOH?,rmonﬂ
Auc - Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
OcHoBHbIe
TIOJIO>KEHUS
TeopuH YcTHbBIN
1 XUMHUUECKOTrO 1 2
orpoc
CTpOeHUs
OpraHNYecKHx
CcoeIMHeHUH
Krnaccudukarus —_—
2 OpraHnuyecKux 2 2
" orpoc
coeIUHEHU
3 W3omepus 3,4 4 YcTHBIN
orpoc
OneKTpOHHbBIe YcTHbI
4
3¢ deKThI orpoc
Krnaccudvkarus
5 peakuuit 5 2 YcTHblit
OpraHuYyecKrx orpoc
BeIl|eCTB
6 ArkaHbl 6 4 5 6 3 14 KonTponbH
ast pabora
7 AJjikeHbl - 4 1 9 KonTponbH
ast pabota
8 AIKVHBL 8 4 1,4 15 KonTponbH
ast pabora
9 a/IKailieHbl 9 2 2 9 KoutponsH
ast pabora
10 LIMKJ/I0a/IKaHbI 10 5 KonTponbH
ast pabota
11 ApeHsbl 1 4 3,4 8 2.5 51 KonTponbH
ast pabora
l"anorenonpoussoz
12 | Hbie 12 2 Konrporit
ast pabora
YIIeBOJJOPOZIOB
IIpomesxyTouHas 3auet
aTTecTalys OLIeHKOM
Bcero 32 32 80
Cemectp Ne 3
Bujbl KOHTaKTHOH padoThI
N | Mmoot | e | p | tacen | ¢ | e
n/n b nﬁz HUIUTUHBI No Kon. Ne Kon. Ne Kon. Ne Kon. KOHimOJIH
et - Yac. ~ Yac. ~ Yac. ~ Yac. P
1 2 3 4 5 6 7 8 9 10 11
1 CriupThl U (PeHOIBI 1 6 1 10 1 6 KonTponbH
ast pabota




Anbneruzpl v KoHnTtponsH
2 4 2 5
KETOHBI ast pabota
3 Kap6oHoBbIe 6 2.3 2 3 5 KoHTposbH
KHUCJIOTBI ast pabota
4 Sdupsl 2 YCTHBIN
orpoc
5 cepocojiepsKaliye 2 YcTHbIM
coeZIMHEHUsI orpoc
6 aszoTcofieprKalye 2 YcTHbIit
coeZIMHEHUsI orpoc
7 I'eTepoLuKIbL 4 5 6 YcrHBIN
orpoc
8 Benku 2 5 8 YcTHbIN
orpoc
9 YrneBobl 4 4 8 YcTHbIN
orpoc
IIpomesxyTounas 36 SK3aMeH
aTTecTalys
Bcero 32 48 58

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB M TeM 3aHATHI

Cemectp Ne 2

Ne

Tema

KpaTKOE coaepKaHue

OCHOBHBIE MOIOKEHUS
TeOpUM XUMUUECKOTO
CTPOEeHUsI OPraHuYeCcKuX
coeZIMHEeHUM

OrnpezenieHrie OpraHUueCcKOrW XUMUH. [IpUUnHbI BbI-
JlelieHys1 OpraHuueCcKol XMMUHY Kak HayKy, 3HaueHHe
JJ1s1 )KU3HeJ|esITe/IbHOCTH YesloBeKa.
CdopmynrpoBaHbl 0CHOBHBIE [10JI0KEHUS TEOPUH
XMMHYECKOT0 CTPOEHUsI OPraHU4YeCKrX COeJMHEeHUN,
BBITIOJIHEH aHa/IU3 T0JI0KEeHUM U 00bsICHEHO UX
3HaueHue [/ oC/IeyroIlero pasBUTHs
OpPraHUYeCKON XUMUHU.

Knaccudukanys
OpraHuuecKux
coeIUHeHUM

B HacTosiee Bpemst u3BecTHO 6osiee 10 MUITMOHOB
OpraHuYecKrux CoeJUHeHHH, KOTopbie ObITH
Bbl/le/IeHbl U3 IPUPO/IHBIX UCTOUYHUKOB WIH I10JIyYeHbI
My-TeM CHHTe3a, B TO BpeMsi Kak HeOpraHu4eCckux co-
enuHeHn — He 6osee 800 Thicsiu. B coBpeMeHHOM
OpPraHUYeCKON XMMUU BCe OpraHnyeckKue CoeMHeHus
T10 CTPOEHUIO YTJIePOAHOI0 CKesleTa [e/iaT Ha TPYIIIbI,
a 1o (PyHKI[MOHa/bHOM I'PyTIie — Ha KacChl.
YTieposHbIi CKeseT sIB/IsieTCsl Haubosiee MIPOUHOMN U
MaJsio U3MeHsIeMOU UaCTbi0 OPraHUuecKoro
coesuHenus. [1o ero cTpoeHrto opraHuueckue
COeJMHEeHUsI pa3/ie/isioT Ha aluK/IMYecKue 1
LUK/In4eckue. [lukivyeckue coeiMHeHNs JeNaTCs Ha
[IBe TPYMIIbI: KapOOLMKINUecKue 1
retepoLuKInyeckre. KapOorpkinueckie coeiiHEHNUs
B CBOIO Ouepe/ib BK/IOUAIOT /iBa psifa:
AIMLIMK/IMYeCKUM U apoMatryeckuil. [1pu-BeseHsl U
OXapaKTepr30BaHbl OCHOBHbIE K/1aCChl OPraHn4YeCcKuX
coesuHeHUM. [laHO onpeziesieHre rOMO-/I0rMYeCKOMy
psifly, TOMOJIOTH.

N3omepust

BbI/Ie/ISIFOT TPU BHJ,Aa U30MEPUU: CTPYKTYPHYIO,
TIPOCTPAHCTBEHHYIO U MeKK/1acCoBY0. CTpyKTypHas
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M30MepHs o/ipas/iesisgeTcs Ha CKeIeTHYI0 U
M30MepHIO [T0JIO’KEeHUS KPaTHBIX CBSI3el WU
¢byHKUMOHAaMBHBIX TpyII. [IpocTpaHcTBeHHas
V30MepUsi UM CTepeor30MepUs Nofipas/iesseTcs Ha:
KOH(OPMaLMOHHY0 U/IU TIOBOPOTHYIO U30MEpPHIO;
I'eomeTpruecKyro WM LUC-TPaHC-U30MEpPUIO;
OnTHyecKyro UM 3epKajJbHY0 U30MEpUI0.
MesxkaccoBasi U30Mepust - COeZIUHeHHUs SIBJIIOTCS
M30MepaMy, HO MPUHAa//IeXaT pa3sHbIM Kj1accam

O1eKTpOoHHbIe 3P PeKThbI

JTrobast XuMrJecKast peakLiysi COITPOBOKAAeTCS
Pa3pbIBOM OJIHUX CBsI3eM U 00pa30BaHKEM HOBBIX.
[TockonbKy B 06pa3oBaHUM KOBaJIeHTHBIX CBsi3ei
yuaCTBYIOT HeCllapeHHbIe, BaJIeHTHbIe 37IeKTPOHbI, TO
TIpY peakLiy UMeeT MeCTO Tiepepacripe/iesieHue
BaJIeHTHBIX 371eKTPOHOB. ['0BOPSI O
riepepacripe/ie/ieH|UH 31eKTPOHHOM TVIOTHOCTH,
pa3/IMualoT ABa 3/IeKTPOHHBIX 3 deKTa:
WHJYKTHUBHBIN U Me30MepHbIM. UHAYKTUBHBIN 3D deKT
- CMel1leHHe 37IeKTPOHHOM TIJIOTHOCTH B0/ G-CBSI3U B
CTOPOHY aTOMa XMMUYeCKOro 3/ieMeHTa C Oosibiiet
3J/IeEKTPOOTPULIATE/ILHOCTHIO Ha3bIBaeTCS
UHAYKTHUBHBIM 3 dekTom (I-addekT). Me3omepHbIM
3¢ deKTOM Ha3bIBAIOT BJIMSIHHE 3aMeCTUTe/Is,
00J1aZiaro1LeTo p- UM T-37IeKTPOHAMHU, B Pe3yJ/bTaTe
KOTOPOT'0 MMPOUCXOZUT Tepepacripe/iesieHue -
3/IEKTPOHHOM IJIOTHOCTH CBSI3U.

Knaccudukaiys peakijuii
OpraHUYeCcKHX BeIeCTB

MHoroo6pa3ue 1 cBoeoOpasure peakLyii C ydacTreM
OpPraHUYeCKHX BellleCTB HAlllJI0 OTpaXkeHue B UX
knaccudukanuu: 1. Knaccudukaiys o xapakrepy
XUMUUECKOTro TipeBpallieHus (1o ero KOHeYHOMY
pe3ysibTaTy). CorsacHo 3Toi Kinaccudukam
peakiuu Mo/pasiesitoTCsl Ha TPU OCHOBHBIX THIIA:
3amMeleHus (S): mpucoearHeHys (A): OTLLeNIeHUs]
(anmumunupoBanus) (E).2. Knaccudukaiius mo
criocoOy pa3phiBa CBSI3W B UICXOAHOU Mosekyiie. [To
3TOMY MPU3HAKY peakLUU Mofpa3/eNsitoT Ha
pajuKanbHble U HoHHbIe. 3. Kiaccudukarysi MOHHbIX
peakiuii o peareHTaM. HampaBnieHue
reTepOIMTUUECKOTO pa3pbiBa CBSI3M UacTo
orpe/ie/isieTCsl XapakKTepoM aTakyrolllel 4acTH-1bl
(pearenTa). [TosToMy peakLjuu pa3nuyaroT
HYK/1e0bHUIbHbIE U 371eKTPO(UIbHBIE

AnkaHbI

criocoObI: 1. OCHOBHBIMU TIPOMBIIIIEHHBIMA
VICTOYHMKAaMU a/IKaHOB SIBJISIFOTCS IPUPOJHBIN ra3 u
He(Tb. 2. AJIKaHbI BbIIE/ISIIOT TaKxKe 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

BelllecTBaMH €O cabbiM 3araxom. [Tpyu KOMHaTHOM
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TeMIlepaType yeTblpe nepBbix romosora C1-C4 —
rassl, oT C5 go C15 —kupakocty, ¢ C16 — TBepbIe
BelllecTBa. MO/IeKy/ibl aIKaHOB COZlep>KaT
HeTI0JISIpHbIe, C HU3KOUW TMOJISIPU3Y-eMOCTBIO YTIepo/i-
yrepo/iHble CBsI3U U cy1abo nonsipHbie C—H-cBsi3y,
JUIsl KOTOPbIX HanboJiee xapaKTepeH roMOIUTHUeCKUH
pasphbIB, BbI3bIBAEMbIM BEICOKMMU TeMIIepaTypaMu,
VHTEHCUBHBIM CBETOM WJIU BEIlleCTBaMH, JIETKO
pacrnafiatolUMKCs ¢ 00pa3oBaHUeM CBOOOHBIX
pa/IMKasIoB.

AnKeHBI

AnKeHbI- yT1I€BO/IOPOABI, OTBeUatoIye obiieid gop-
myJsie CnH2n 1 copepkaiiue B CBOEM COCTaBe OJ[HY
JBOMHYIO yTIJIepPOA-YIJIePOAHY0 CBA3b. [IpocTenimia
ajikeH COZIep>KUT B CBOEM COCTaBe /iBa aToMa
yr7epoja v uMeeT MoseKyspHyto ¢dopmyny C2H4. B
OT/IMUKE OT a/IKaHOB, MOJIEKYJIbl KOTOPBIX TTOCTPOEHBI
C y4yacTHheM TOJIbKO O-CBsi3eH, aJIKeHbI B CBOEM
CoCTaBe CoJieprKaT MPOCTENLLYIO TT-CUCTEMY,
rpe/iCTaB/eHHY0 IBOMHOW CBS3bI0. /7151 a/lKeHOB
XapakTepHa CTPYKTYpHasi, reoMeTpuuecKas 1
MeJKK/1accoBast Usomepuu. 1. B mpoMsblieHHOCTH
aJIKeHbl C HeOOJIBITION MOJIEKY/IIPHOM MacCoi
T10J1y4ar0T KPeKUHIOM U JlernprpoBaHreM

ankaHoB .2. [leruapaTtauus conupToB. [IpaBuio
3aiilieBa. B peakuumsax geruapartanuy u
JeruiporajioreHUpOBaHUsI aTOM BOJ0poZa Haubosiee
JIETKO OTLLeIUIAeTCs OT COCe/IHero, MeHee
TU/IpOreHe3MPOBAHHOr0 aToMa yryiepo/a (CBsI3aHHOTO
C MeHbLLIVM YHC/I0M aTOMOB Bozlopoza). To ecTs B
TIpYUBeZIeHHOM TIpUMepe C OOJIBIINM BbIXO/[OM JI0/KeH
NoyunThCst 2-0yTeH. s ankeHoB Hanbosee
XapaKTepHbl peakluK MPUCOeJUHEHMUS], TPOTeKatole
C pa3pbIBOM TI-CBSI3U Y 00pa30BaHUeM /IByX HOBBIX O-
CBsi3eil. ATaka Ti- CBSI3U MOXKeT OCYLLeCTB/ISITbCS
3/1eKTPOGHU/IBHBIMU U PaJiMKabHBIMU peareHTaMu. B
COOTBETCTBHUHM C 3TUM TPUCOeANHEHNE MOXKeT ObITh
ynekTpoguibHEIM (AE) u pagvkansHeiM (AR).
Hapsiny c 3TuM, npy NOBBILIEHHBIX TeMIIEpaTypax
BO3MOJKHBI peaklii{ PaJIMKaJbHOTO 3aMellleHusI C
pa3psiBoMm C—H-cBsizelt,

0c1abJIeHHBIX O-Tl COTIPSDKEHNEM

ANKUHBI

st aNKMHOB CyllleCTBYeT JjBa TUIAa U30MEpUH.
CrpykTypHas usoMmepusi. Mi3omepsbl pa3nnyaroTcs
CTpoeHUeM yrJiepofHoro ckesneta (1 u 2) u
pacronoXxeHueMm TporHoM cBs3u (1 u 3):
MexxknaccoBasi u3oMepusi. AJIKWHbI U30MePHbI
ankazveHaMm. Crioco6sl monyuenus 1. KapougHbiit
MeTO/I, TT0/TyueHus alleTusieHa, OTKPbIThIN @. Bénepom
B 1862 ropy, coxpaHu/ CBOe 3HaueHue /10 HaCTOsALero
BpeMeHU. MeTo/ UCII0/Tb3yeTCs B TaOOPaTOPHBIX
Lle/Is1X U B IPOMBILLIeHHOCTH. MIcXojHOe coefiHeHue
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7

— KapOu/| KabLys TI0y4aroT HarpeBaHWeM CMecH
HeralleHOW W3BeCTH U KOKCa B 3JIEKTPUUECKOH Meun
ripu 2500 °C. 3atem Kapbuj Kanbliyist 00pabaTbiBaoT
BOJIO TIPU

100 oC: 2. KpekuHr MeTaHa. AJIKAHBI SBJ/ISIFOTCS
PEaKIMOHHOCTIOCOOHBIMU COeTUHEHUSIMU U BCTYTIAIOT
B OOJIBIIIMHCTBO peakiiii, XapaKTePHBIX /IJIsl aTKeHOB.
B Toxe Bpemsi UMerOTCs crielivduueckrie XuMuuecKre
CBOMCTBa, 00yC/I0OBIIeHHbIE 0COOEHHOCTSIMU TPOMHOM
CB$13U, @ UMEHHO, BBICOKOMU MO/ISIPU3yeMOCThIO,
OTHOCUTEJIbHO HHU3KOW SHEPruil CBSI3W Y MOBBIIIIEHHON
3/IeKTPOOTPULIATeTbHOCTHIO0 aTOMOB yT/iepo/ia Tipu
TPOMHOU CBSA3U. boJibllieii 371eKTpoOTpULIaTeTbHOCTBIO
aTOMOB yT7Iepo/ia B Sp- TUOPUTHOM COCTOSIHUN
00BSICHSIETCS U TIOBBILLIEHHAs TOJISIPHOCTD CBsisu C—H
B al[eTWIeHe U er0 MOHOAJTKUITPOU3BOAHBIX.

d/IKaJINeHbI

AnKa/iveHbl — YT/IeBO/IOPO/Ibl, OTBeYaroLie 001eit
¢dopmyne CnH2n-2 u cofeprkalijue JBe 1BOIHbIE
CBSI3U B MOJieKyJie. B 3aBUCMMOCTH OT M0JI0)KeHHUs
[IBOMHBIX CBsI3el B MOJIEKYJle OTHOCUTE/ILHO JIPYT
Jipyra pasauuaroT TpU TvIa
a/KaJueHOB:KYMY/IMPOBaHHbIe, COTPSPKEHHbIE U
M30/IMpOBaHHble. BakHeUILIMMY NIpe/iCTaBUTeISIMA
3TOTrO THIIa IMeHOB SIBJISAIOTCS AuBUHUI (1,3-
OyTtazveH) u u3orpeH (Metun-1,3-0yraauen).B
MPOMBILIJIEHHOCTH JUBUHUI TTOJTyYaroT
KaTaJIMTUUeCKUM JleTUpUpoBaHueM OyTaH-
OyTeHOBOM (hpaKIMU U U3 3THUIOBOTO CIIUPTA T10
MeTozy JleGenesa. Ilpu gerngprupoBaHUM B KaueCTBe
KaTaM3aTOpPOB UCIIO/Ib3YIOT IPOMOTUPOBaHHbIE
XPOM-aJIFOMHHKEeBbIe KOHTaKThl. CyI[HOCTb
COMPSKEeHUS IBYX ABOUHBIX CBSI3€1 COCTOUT B TOM,
UTO p-3/IeKT-pOHHBIe 00/1aKa, 06pa3yroIiue aBe Ti-
cBs3u Mexny 1, 2 u 3, 4 atomaMu yryiepoza, 4aCTUYHO
NepeKpbIBAIOTCS U MEX/Yy BTOPbIM M TPETBUM
aToMaMH yriepoja, 06pa3ys obiiiee 3/1eKTPOHHOe
0061aK0. DTO MPUBOAUT K Jie/IOKaTHU3al|x Ti-
3JIEKTPOHOB Y YKOPOUEHUIO YI/IepOJi-yTraepoJHON
CB$I3U M@Ky BTOPBbIM U TPETbMM aTOMaMH yrjepoja
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HUKJ/IOA/IKAHBI

ANUIUKIMUeCcKUe yrieBoI0pO/ibl — OpraHUuuecKue
COeZIMHEHUsI, B MOJIEKYJIe KOTOPBIX UMEeeTCsI
3aMKHYTOe KOJIbLI0 I CUCTeMa KoJiel], TOCTPOeHHbIX
TOJILKO W3 yI7IepOIHbIX aTOMOB (KpoMe OeH3071a).
Bosblas rpymna yrieBoiopo/ioB aaULIMKINUYeCKOro
psizia Tpe/icTaB/isieT COO0M UKJIbI, COCTOSIIHE U3
HECKOJIbKMX MeTU/IEHOBBIX TPYIII, CBSI3aHHBIX MEXAY
co0o¥i MPOCTBIMU YT/I€POA—YTI€POAHBIMU CBS3SIMU.
OTH yriIeBOA0PO/ibl OOBIYHO HA3bIBAIOT
TIOJTUMETHU/IEHOBBIMH. YTJIeBOJOPO/bI, COZieprKalliyie
8




OJTUH 1[UKJI, HA3bIBAIOT MOHOIMK/INYECKUMHU /IBA —
ouLuKMueckumu 1 T.1.Criocobsl osyuenus. 1. 13
He(TU BLIZIENSIOT aNKWITIPOU3BO/[HBIE ITUK/IOTIEHTaHa
Y LIUKJ/IOTeKCcaHa B TIPOMBIIIJIEHHOM Matitabe.2.
[eranoreHupoBaHue WUTaoreHONPOU3BOAHbIX.
I'uapypoBaHue MTPOM3BOIHBIX OeH30/1a. Peakuus uget
B TIPUCYTCTBUM MEJIKO Pa3/ipo0/IeHHBIX METa/IOB
(HUKesb, TJIATUHA), JeMCTBYIOLIMX KaK KaTaau3aTop.
PeakiivioHHast CIOCOOHOCTH LIWK/I0A/IKaHOB
OTIpe/ieJisieTCsl, TIPeXK/ie BCero, yCTOMUMBOCTBIO UK.
171 1IMK/TOTIPOTIaHOB U ITUK/I00yTaHOB Hanboee
XapaKTepHbl peakLiy MPUCOeIUHEHMUS, a [I/Is
L[UKJIOTIEHTAHOB U LIMK/IOT€KCAHOB — PeaKi[uu
3aMelleHust

11

ApeHsbl

Apomatrueckue yryieBoZ0pO/ibl UM apeHbl, KakK U
aMLIMK/INYeCKue YI1eBOA0PO/bl, OTHOCSIM3METCS K
KapOOILMK/INUeCKUM YTJIEBOIOPO/IaM, CO/IePrKaIl[iM
OJIHO WJTM HECKOJIbKO LIUKJ/IOB, TIOCTPOEHHBIX C
yudacTHeM aToOMOB yriyiepoga. OTauunTebHON
0Cc00eHHOCTBIO apEHOB SIB/ISIETCS] HAJTMUKe B UX
cocTaBe 6eH30/bHBIX Kostel]. [To uncty 6eH30/bHBIX
KOJIeL] B MOJIeKyJie apeHbl No/ipa3/ie/isftoTCsl Ha MOHO -
Y MHOTOsi/iepHble. K MOHOSIZIepHBIM OTHOCATCS
COeZIMHeHUsI C OJHUM OeH30/IbHbIM KOJIbLIOM B
MoJieKysie. MHOrosiiepHble apeHbl CcofiepyKaT /IBa U
0o7ee 6€H30/IbHBIX KOJIell, KOTOpble MOTYT OBITH
KOHZIeHCUPOBaHHbIMU (HaTauH) Ui
130/1MpoBaHHbBIMU (qudenHun). ITpocreliimm
Tripe/iCTaBUTeIeM MOHOSI/IePHbIX apOMaTHUeCKUX
coeiHeHNH siBisieTcst 6er3on C6HG.

12

["anoreHoripon3BoAHbIe
yIJIeEBO/I0PO/IOB

["ajoreHONpoOU3BOHBIE YITIEBOAOPOL0B MOXHO
paccMaTpUBaTh KakK MPOAYKThI 3aMeleHUs1 OJHOrO
VI/TU HeCKOJIbKMX aTOMOB BOZIOPO/ja Ha aTOMBbI
rajioreHoB. B 3aBUCMMOCTH OT 4yKC/1a aTOMOB
raJloreHoB B COeJUHEHUU Pa3/IMuaroT MOHO- U
TIOJIUTa/IOTeHONPOU3BO/IHbIE, @ B 3aBUCUMOCTH OT
CTPOEHMs YIJIeBOJOPOJHOIO paJivKasa C KOTOPbIM
CBsI3aHbl aTOMbI r'aJIOT€HOB — Mpe/ie/IbHbIe,
Herpe/ie/lbHbIe U apoMaThyeckye. XapakTepHa
CTPYKTYpHasi u3oMepusi. VI3oMepsbl pa3nnuaroTcs
CTpOe-HueM YyIJIePOJHOI0 CKeJleTa U I0JI0KeHUeM
12

CrpoeHyie, HOMEHK/1aTypa, U30MepUs U CBOMCTBA
rajJloreHONPOU3BO/IHbIE YITIeBOJOPO/ 0B

rajioreHa B 1ienu . Crioco0bl Mo/TyueHust:
l'amorenrpoBanue ankaHoB . ['WaporasoreHupoBaHue
a/IKeHOB.Peak1juu CrIMpTOB C rajloreHoBOJ0POJaMHU.
BsaumogeiicTBre ranoreHuzioB ¢pochopa unm
TUOHWIXJI0pY/a co criupraMu. @ropankansl C1-C4,
xyiopankanbel C1-C2 1 6poMMeTaH NPy KOMHATHOMN
TeMIlepaType ra3bl, OCTaJbHbIe — OeCIBeTHbIE
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Cemectp Ne 3

Ne

Tema

KpaTKoe coaepKaHue

CriupThl ¥ (PeHOBI

apeHoB), B KOTOPBIX O/IMH W/IM HECKOJIBKO aTOMOB
BO/IOpO/ia 3aMell[eHbl Ha TU/JPOKCUJIbHbIE TPYTIIIBL
@eHOJIBI - MPOM3BO/HbIE aDEHOB, B KOTOPBIX O/IMH UJN
HEeCKOJIbKO aTOMOB BOZIOPOZia 3aMellleHbl Ha
TUPOKCUIbHBIE TPYTITEL. ApOMaTUYeCcKHe CIIUPTHI —
TIPOU3BO/[HbIE apeHOB, COZiepKalliie THPOKCUIbHYHO
rpyrmmy B 60KoBo# mienu. CTPyKTypHasi ©30MepUsl.
V3oMephbl pa3/iMyaroTCsi CTPOEHUEM YTIepOHOTO
ckeneta (1 u 2) u mecronosioxxenreM OH-rpynmsl (1
3): MexkaccoBast ©30MepHsi C TIPOCTLIMU 3(UpPaMH.
Crioco06sI rostyuenust. 1. OKuc/ieHre anKaHoOB.
I'uaparaiiyis ankeHoB. ['MIpoM3 MOHOTaI0TeHO-
MIPOM3BO/IHBIX a/IKaHOB . BoccTaHoBeHre
a/Ib/Ieru/I0B, KETOHOB U CJI0XKHBIX 3¢upoB . CHHTe3
I'punbspa.

CriupThI SIBASIFOTCS PeaKLIMOHHOCTIOCOOHBIMU
OpraHuuecKrMMM coeiuHeHUssMUA. OCHOBHBbIE
XUMHYeCcKHe CBOMCTBA CITUPTOB 00YCIOB/IEHBI
MIPUCYTCTBHEM THPOKCUIbHOU rpynmbl. Kpome Toro,
CTIUPTHI MOTYT BBICTYTIAaTh KaK HyK/1eo(pU/IbHbIe
peareHThI C yyacTHeM aToMa Kuciopoga. [1pu
OoTipe/ie/IeHHbIX YC/IOBUSX MOXKET TIPOUCXOAUTH
OTIIer/IeHre TIPOTOHA OT aToMa YIJiepo/ia,
HaXO/AIIerocs B [3-1ojoxkeHUu oTHocUuTebHO OH-
TPYIIIIBL.

deHO/bI XapaKTepU3yHTCsl BEICOKOW peakLIMOHHOM
CrocoOHOCTRIO, 00yc/oB/IeHHOHN Hammunem OH-
TpyIIbl ¥ 6€H30/IbHOTO KOJIbLia, B3aUMHO BJTUSTFOILIAX

APYT Ha Apyra

AJbJieruibl ¥ KEeTOHBI

AnbJeruiaMyi ¥ KeTOHAMU Ha3bIBatOT OpraHuuecKue
COeIMHeHUs], CcofeprKalljie B CBOeM COCTaBe
KapOouunpHyto rpymnmny —CO—: B anpgerugax
KapOOHW/IbHAS TPYTITA CBsi3aHa C yT/IeBOJJOPOAHBIM
paJuKajoM U aTOMOM BOZ0po/ia (MCK/II0UeHue —
MeTaHasb), a B KeTOHaX — C iByMsl YIJIeBOAOPOAHBIMU
pagukanamu. [Ipy 3ToM paiviKaibl MOTYT ObITh
OJJMHAKOBBIMU — CUMMETPHYHBIN KETOH U pa3HbIMU —
HeCUMMeTPUYHBIN KeTOH. YT/IeBOA0POAHbIe

10

paZiMKasbl MOTYT OBITh Mpe/ie/IbHbIMH,
Herpe/ie/IbHBIMUA M apoMaTuuecknuMuy. Ob1ijast
(opMmya npeesibHbIX aabJernj0B U KeTOHOB,
MIPOU3BOAUMBIX OT asikaHoB, CnH2nO. N3omepus [1a
aNb[leTU/I0B XapaKTepHa CKejleTHast U30Mepusi:
Crioco6bI rostyuenusi. ['vapararyist aTKUHOB.
Oxkucnenue criupToB. . ['MApOIN3 reMUHAIBHBIX
JIArajioreHoNpor3BOAHbIX aJIKAHOB U/IA apeHOoB.
Asbiernibl U KeTOHbI OTHOCSTCS K YMC/Ty Haubosiee
PeaKI[MOHHOCIIOCOOHBIX OPraHMUecKux BelecTs. Mx
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MHOTOUHC/IEHHbIe PeaKluy 00y C/I0B/IeHbI HaTMUHeM
KapOOHUBHOM TpyMIbl. B apomMaTuueckux
COeJUHEHUSIX OEH30/IbHOe KOJIbI[0, HaXO/sIIeecs B
COTIPSDKeHUU C KapOOHUILHOM TPYIINOH, CyIlleCTBEHHO
CHW)KaeT YaCTUUHBIM MOJIOKUTE/IbHBIN 3apsi/] Ha aTOMe
yraeposia KapOOHUIBLHOM TPyMIbl. BemencTBre 3T0r0
apoMaThuecKue ajb/Jeru/ibl U KeTOHbI MeHee
PeaKI[MOHHOCTIOCOOHBI B peaklUsAX HYK/1e0(pHUILHOTO
TIPYUCOeIMHEeHUS], UeM alluK/InYecKue.

Kap0OoHOBBIE KUC/IOTEI

Kucsotsl cocraBa C1-C9 mipeicTaBsiFOT COO0M
JKUZKOCTH C OCTPBIM 3ariaxoM, XOpOLIO PACTBOPUMBbIe
B BoJle. C MOBbILIEHEeM MOJIeKY/ISIPHOM MacChl
pPacTBOPUMOCTSH B BOJle TTOHWKaeTcs. Beicime
KHCJIOTHI — BelllecTBa TBep/ble, Oe3 3araxa, B Bojie
HepacTBOpUMble. Bce KMC/IOTBI pacTBOPSIOTCS B
cnupTe U 3¢pupe. Husime KUC/IOTHI JIETKO
NIePeroHsI0TCS, M03TOMY UX Ha3bIBalOT JIETYUYUMH.
Haunbonee xapakTepHble CBOMCTBA KapOOHOBBIX
KUCJIOT ompefiesisieT KapOOKCH/TbHAs TPYTINa, a TOUHee
B3aMMHOe€ B/IMsIHUE [IBYX ee COCTaB/ISIOLUX —
KapOOHW/IBHOM 1 TUAPOKCU/IBHOM rpymIl. [/ KUCaoT
XapaKTepHbl peakliyy, NpoTeKarollye C yyacTheM
aTOMOB BOZIOPOZia T'UIPOKCH/IBHOM TPYIIIBI U CAMOU
I'MJPOKCUWIBHOW I'PYIIIbI, Peakliy 3amMell|eHH s aTOMOB
BOZIOpPO/a P aTOMe YIJIepo/ia B O-ITI0JI0KEeHUH 1
peaki1U JieKapOOKCHUIMPOBaHUsI

S¢upsl

CnoxxHble 3¢Upbl MO>)KHO pacCMaTpHBaTh Kak
MPOKM3BO/JHbIE KUCJIOT, B KOTOPBIX aTOM BOZIOPOJa
T'U/JIPOKCU/IHOM TPYTIIBI 3aMellleH YI/1eBO0POJHbIM
pazvkanom. VIx noapaszensitoT Ha TPU CPYIIIIbL:
¢dpykTOBbIe 3¢UPbI — 3(DMPbI HU3LINX U CPeIHUX
OpPraHUYEeCKHX KUCJIOT C HU3KOMOJIEKY/ISIPHBIMU
CTIMPTaMHU; >KUPBI — 3(QUPHI TIULIEPUHA CO CPeIHUMU U
BBICILIIMH OPraHUUeCKWMHU KUCJI0TaMH; BOCKa —
3(¢UPHI BBICIINX 0JIHOATOMHBIX CTTUPTOB C BBICIIUMU
OpraHUYeCcKMMH KUCA0TaMu. [1onyyaroT C/io)KHbIe
3¢uphkI peakiiyeii aTepudrKaLUA U TIPU
B3aUMO/IEMICTBUU COJIel OpraHUUeCcKUX KUC/IOT C
rajoreHONnpOU3BOJHBIMU YIJIeBO0PO/0B: CII0)KHbIe
3¢UpBI MOTYT OBbITH TIOJTyUeHbI TAK)Ke MPH JIeHCTBUN
Ha CIMPThI MUHepabHbIX KUC/IOT: C/10)KHbIe 3(pUpbl
11

HU3ILUX CITUPTOB U KApOOHOBBIX KUCJIOT — JIETyuHe
JKUAKOCTU € GPYKTOBBIMU 3ariaxaMu, M10X0
pacTBOpUMbIE B BOJIE M XOPOILLIO — B OPraHWUYeCcK1X
pacTBopuUTeisix. BaxkHetiiel peakijieid C/I0)KHBIX
3(UpoB siB/IsieTCst TUAPON3 C 0O0pa3oBaHKEM
KapOOHOBOM KHMCJIOTHI M criupTa:IIpocThie 3¢Gupbl
MOJKHO paccMaTpHUBaTh KaK MPOJAYKThI 3aMellleHus
atoMa Bogopoga B OH-rpynmne criupTroB Ha
YT7IeBOAOPO/IHbIE PaJiuKaibl. B COOTBETCTBUU C 3TUM
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00111yt0 hopMyITy TIPOCTBIX 3(PUPOB MOXKHO
n300pa3uth Kak R—O—R wim R1-O—-R2. B neprom
ciydae o0a paZviKaaa OJJUHAKOBBI — MPOCThIE 3PUPbI
WU CHMMEeTPUUHbBIe, BO BTOPOM C/ly4yae paJuKasbl
pa3Hble — cMelllaHHbIe 3UPbI UK HECUMMeTPUUHbIe

cepocojiepsKaliyie
coeuHeHUsI

MPOM3BOJHbIE CEPOBOZOPO/A, B KOTOPOM OJUH aTOM
BO/IOpO/ia 3aMell{eH Ha YI/1IeBO/IOPO/IHbIN paJUKaJl.
O61ast hopmyna THocripToB RSH. Trosbl 06/1agaroT
Oosiee BBIPAYKEHHBIMHM KMC/IOTHBIMH CBOHCTBAMU, Ue€M
COOTBETCTBYIOLLMEe CUPThL. OHU [al0T COMU
(TUOJISATBI) He TOBKO CO IeJI0YHBIMU MeTa/lJlaMH, HO
Y CO 11]eJI0UaMH, OKCU/IaMHU U COJISIMU TSDKEJbIX
MeTaioB. THO3(DUPBEI MOXKHO pacCMaTpUBATh Kak
TIPOM3BO/IHBIE CEPOBOZIOPOAA, B KOTOPOM 006a aToma
BO/ZIOpO/ia 3aMelljeHbl Ha yTIeBOA0PO/HbIe PaJiUKabl.
[To xuMHYeCcKUM CBOMCTBaM OHH, KaK U MPOCThIe
3¢UpbI, XapaKTepU3yIOTCs HU3KOW peaKI[MOHHOM
cnioco6HOoCTEIO Cyb(OKUCIOTaMU Ha3bIBalOT
MIPOM3BO/IHBIE YT/IEBOZIOPO/IOB, CO/ieprKalljie 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
KapOOHOBBIM KHC/IOTaM, HO B OT/IMYME OT HUX
00/1a1af0T TTOBBIIIIEHHOW KUCTIOTHOCTBIO

asoTcoieprKalye
COeIMHEHUST

W3 MHOTrOUMC/IEHHBIX OPraHUYeCKUX COeJMHEeHUH,
COZiep’Kall[iX B CBOEM COCTaBe a30T, IOAPOOHO OyayT
pPacCMOTPEeHbI aMUHbI U AMUHOKHUC/IOTbI. AMUHAMU
Ha3bIBalOT MPOM3BO/IHbIE aMMHaKa, B KOTOPOM aTOMbI
BOZIOPO/ia 3aMell|eHbl YI/1eBOJOPOAHBIMU
pasuKanamu. B 3aBUCMMOCTH OT umcia
yIJIeBOJOPOJHBIX PaJIUKa/IOB, CBSI3aHHBIX C aTOMOM
a30Ta, pa3/IMuaroT MepBUUHbIE, BTOPUYHBIE U
TPeTUYHbIe aMUHBI. [I/11 aMUHOB XapaKTepHa
CTPYKTYpHas u3oMepus, Bkiroyaromias: 1. CkeseTHyro
“3oMeputo:2. M30MepuIo M0 MOJI0KEeHU0
amuHOrpymnmel:3. Vi3o0MepHio Mo pa3Mepy ajKUIbHBIX
Pa/IMKaioB MPU OAWMHAKOBOM OOIIeM UKCiie aTOMOB
yrjiepojia ¥ Bofopoja (MetaMmepusi): XvMHAUECKUe
CBOMCTBAa aMHHOB OTpe/le/ISIFOTCSl HATMuuem
CBOOO/THO Maphbl 3/IEKTPOHOB y aTOMa a30Ta U
TMO/IBM)KHBIX aTOMOB BOZI0po/ia. B B3 ¢ sTUM /17151
12

HUX XapaKTepHbI CJIelyIole XUMUYeCKre PeakLivn:
B3aUMO/IENCTBUE C BO/IOM U KUCJIOTaMH,
alU/IMpOBaHNe U aJKUIMpoBaHue. ApOMaTHUUYeCKUMU
aMMHaMU Ha3bIBalOT MTPOU3BO/HbIE aMMUAKa, Y
KOTOPOI'0 O/IUH WA HECKOJIbKO aTOMOB BOZ0pPO/ia
3amellleHbl apOMaTUUeCKUMU PaJIuKajiaMu

INeTeporykb

IeTeporMK/INYeCKUMU Ha3bIBAIOT COEIMHEHMS,
COZiepsKalljiie B CBOEM COCTaBe IMKJI, IOCTPOEHHbIH C
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yudacTHeM aTOMOB yTIJiepojia U reTepoaTtoMoB. B
OTJe/TbHYIO TPYTIIY OPraHUUeCKUX COeAMHEeHUH,
IIIMPOKO Tpe/ICTaB/IeHHBIX B COCTaBe >KUBOTHBIX U
pacTUTeTLHBIX OPraHW3MOB, BK/TIOUEHBI
reTepoLMK/INYeCcKre COeJUHeHUs], TIPOSIBIISIOLe
CXOZIHbIE C ApOMATHUECKUMH COeUHEHUSIMU
bu3nueckre U XuMrUUeckue cBoMcTBa. st 3Tux
coeMHEHUWM HanboJ/iee XapaKTepHbI peaKiuu
3aMelleHus], MeHee — peaki[uu nprucoeuHeHusi. OHU
YCTOWUMBSI K [IeHCTBUIO OKUCIUTeeN U
BOCCTAaHOBUTE/IEH. ITH 0COOEHHOCTH XUMHUECKUX
CBOMCTB 00BSICHSIOTCS, KaK U i 6eH30/1a, HaTMUUeM
B I[MKJIe 3JIEKTPOHHOTO cekcTeTa. [IpocTeiiiiimu
TIpe/ICTaBUTE/ISIMUA 3TOU TPYTIIIbI BEIIECTB SIB/IAIOTCS
dypaH, TvodeH u nuppos. PypaH, THODEH U TUPPOI
TIPe/ICTaB/ISIOT COO0M OecIiBETHBIE XKUKOCTH,
HepacTBOpPUMbIe B Bojie. VIX TemriepaTypbl KUTIeHUs
3HAUUTEJ/ILHO BBIIIIE, UEM Y COeJUHEHUM C TaKUM Ke
YKCJ/IOM aTOMOB YTJIePOZia, HO C OTKPBITOM LIeTIbIO.
XUMUUecKre CBOMCTBA TeTePOLUK/INUeCKUX
CcoeJMHeHU Ompe/e/IsIFOTCS HaJTMUKeM reTepoaToMOB,
apoOMaTUYeCKUX ITUK/IOB U COTIPSKEHHBIX TBOMHBIX
CBSI3€1.

benku

Benkuy — 3TO BEICOKOMOJIEKY/ISIPDHbIE OpraHu4yecKue
Bell[eCTBa, MOJIEKY/Ibl KOTOPBIX COCTOSIT 13
COeZIMHEeHHBIX MeX/y OO0 TeNTUAHBIMU CBS3SIMU
OCTaTKOB Pa3/IMUHBIX A-aMHUHOKHUCIOT.benku
TIpe/ICTaB/ISIFOT COO0M CI0XKHBbIe TeTepOToIMMephl, B
COCTaB KOTOPBIX KpOMe yT/iepo/ia, BOAOpOja U
KHCJIOpO/ia BXOJAT a30T U TIOUTH BCerja cepa.
Hexkotopsle 6esiku cogepxar u pocdop.Hammuue
JBYX (DyHKLIMOHA/IbHBIX TPYIII B COCTaBe MOJIEKY/IbI
aMrHOKUC0THI (-NH2 1 —COOH) o0yciaBmiBaet
BO3MOXXHOCTb UX MEXXMOJIEKY/IIPHOTO
B3aUMO/IEHCTBUS C 0Opa30BaHUEM aMH/a.
O6pa3yroljasicsi Py 3TOM aMU/JHast CBsI3b Ha3bIBAeTCs
MeNTUIHOM, a TIo/yueHHbIe 110 3TOMY TIPUHLIUITY
amH/ibl Ha3bIBAIOT MENTUAAMU WU
nosnenTtuaaMu. [ Ipu ruzsiposmse 6elkoB,
TPOBO/IMMOM HarpeBaHHWeM B KMCJIOW WM 111eJIOUHON
cpeziax, Mpyv 00BLIYHOM /M TIOBBILIIEHHOM JIaBIEHUH,
T0J1y4aeTcsl CMeCb 0—aMUHOKUCJIOT. AHAOTMUHBIN
pe3y/bTaT MOXXeT OBbITh MOJTyUeH IpPH
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(hepMeHTaTUBHOM THPOJIU3e C yUacTHEM
TIpOTeoUTHUeCKUX (hepMeHTOB. B cocTaB 6enkoB
BXOZJUT OKOJIO 25 pa3/IMuHbIX aMUHOKHUCJIOT,
CBSI3aHHBIX MeX/y CO00M MenTUIHBIMHU WU
aMUIHbIMU CBsi3ssMU. CyllleCTByeT repBUYHasl,
BTOpUYHAsi, TDETUUHAsl U UeTBePTUUHAsl CTPYKTypa
Oeska.
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9 YrneBozpl

YTneBofibl — 3TO MOMUGBYHKIMOHATBHBIE
opraHuueckve coeIMHeHUs], CoJep Kalljie
aJIbZIETH/IHYFO W KETOHHYFO TPYTITBI M HECKOJTBKO
T'UJIPOKCHIBHBIX TPYTI. B COOTBETCTBUM C TIPUHSITOMN
B HACTOSsII[ee BpPeMsi KlacCU(UKaIel YTrIeBO/IbI
TIo/Ipa3/ieNisiFoTCsl HA MOHOCAXapybl U TOJTMcaxXapy/bl.
1. MoHocaxapuzibl WJTH MOHO3bI — YTJIEBO/IBI,
HecriocoOHbIe THPOIM30BaThCS C 06pa3oBaHHEM
Oosiee MPOCTHIX yT/1eBO[0B. OHU UMEIOT OOII[YHO
dbopmyny Cn (H20)n . 2. TTosmmcaxapu/ibl Wiu
TI0/TMO3BI — YTJIEBOABI, CTIOCOOHBIE THAPOIU30BaTHCS C
oOpa3oBaHHeM TIPOCTHIX yTrieBoi0B. OHU MOCTPOEHEI
13 OCTaTKOB MOHOCaxXapuzoB. VimeroT o01iyto
dbopmyny Cm (H20)n. ITosmcaxapu/ibl B CBOIO
ouepesib JIeJIITCS Ha *HU3KOMOJIEKYJISIPHBIE,
caxapornoZioOHbIe YTeBo/ibl, pACTBOPUMBIE B BOjle U
C/1a/IKve Ha BKYC (O/Turocaxapufpl);
*BBICOKOMOJIEKY/ISIPHBIE, Hecaxaporiojo00HbIe
YTJIEBO/IbI, HE PaCTBOPUMBIE B BOJIE M HE CJIaJIKMe Ha
BKyC.MoHOcaxapu/ibl — MOJUPYHKLHOHATbHbIE
COeZIMHEHUS, B COCTaB MOJIEKY/T KOTOPBIX BXO/ST O/IHA
KapboHUIbHAs TpyMIa (aabJerugHasi Uu KeTOHHas) U
HECKOJTbKO TM/IPOKCU/IBbHBIX rpyT. [Tosmcaxapuaamu
Ha3bIBAIOT YTJIeBO/IbI, MOJIEKYJIbI KOTOPBIX TIPU
TUAPO/IH3e PACIIeTVIIOTCS ¢ 00pa30BaHUeM MOJIEKYT
MoOHOocaxapuzioB. OHU TIOJpa3/iesistoTCs Ha
caxaponozio0Hble ¥ Hecaxaporioi00HbIe YI/IeBO/IbI.

4.3 IlepeueHb 1a00pPaTOPHBIX padoT

Cemectp Ne 2

. Ko/1-Bo akajieMuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB
1 OKCTPaKI[1sl KADOTUHOU/IOB U3 MOPKOBU 9
’ Brigenenue 3(pypHbIX Maces U3 KOXKYpbl 9
LIUTPYCOBBIX MJIOZ0B
3 OuucTKa TBepPAbIX Bell[eCTB METOJ0M 4
repeKpUcTasyiv3alym
4 OuncTKa TBep/bIX BeleCTB MEeTOJ0M BO3TOHKU 4
5 CuHTe3 OPOMHMCTOr0 3TH/IA 6

Cemectp Ne 3

. Ko/1-Bo akajieMmuuecKux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
JacoB

1 CuHTe3 3TU/IalleTaTa 10

2 CuHTe3 acnupuHa 10

3 CuHTe3 6eH30MHOUM KUCIOThI 12

4 CBOJiCTBa yI/1€eBO/IOB 8

5 CaoticTBa 6enKoB 8
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4.4 TlepeyeHb NPAaKTUYECKUX 3aHATUH
[TpakTHUeCKUX 3aHATUM He NPelyCMOTPEHO
4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 2

Ko/1-Bo akajeMu4ecKHx

Ne Bupg CPC
4acoB
1 OdopMieHre OTUETOB 10 Tab0paTOPHBIM U 10
NIPaKTUYeCKUM paboTam
2 IToAroToBKa K 3a4éTy 27
3 [TogroroBka K rpakTUYECKUM 3aHSITHSM 14
(1abopaTopHBEIM paboTam)
4 IToAroToBKa K c/iaye  3allfyUTe OTYETOB 5
5 ITpopaboTKa pa3ie/ioB TeOPeTUYECKOr0 MaTepHasa 24

Cemectp Ne 3

Ne Bup CPC Koi-Bo akapeMuueckux
4acoB
1 OdopmiieHre 0TYETOB TI0 J1TaOOPaTOPHBIM U 6
MTPAKTHUYECKUM paboTam
5 [ToaroToBKa K MpakTUUeCKUM 3aHSITUSIM 5
(y1abopaTopHBEIM paboTam)
3 IToAroToBKa K ciaue v 3alure OTYETOB 5
4 [ToaroroBka K 3K3aMeHy 6
5 ITpopaboTKa pa3ie/ioB TeOPeTHUYECKOr0 MaTepuasia 6

B XoJe rnpoeeeHunst 3aHSITUN 110 AUCHUIT/IMHE WCITIOJIB3YHOTCA C/IeAYIOoLe NHTEPAKTUBHbIE
METO/bI 06yq8HI/IHI AUCKYCCHUA

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTLTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4arOIUXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauueckue yKa3aHHs i/ 00yUYarolUXCA 1Mo J1ad00paTOPHbIM padoTam:

JIabopaTopHble paboThI HampaB/ieHbl Ha 00yUeHre OaKaTaBPOB MPAKTUUECKOMY ITPUMEHEHUFO
TEOPeTUYeCKOTr0 MaTepuasa ¥ Pa3BUTHe Y HUX HaBLIKOB JIaOOpaTOPHOTO SKCIIepUMEHTUPOBAHMSI.
Xop paboThl (MTpY BBITIOTHEHUHY J1ab0paTOpHOU paboTh)

1. IIpounTanTe TeOpeTUYECKOE BBe/leHUeE.

2. BBITIO/IHUTE CHHTE3 U OYMCTKY OPraHMUeCKUX COeMHEHU B COOTBETCTBUU C METOIUKOM.

3. BeimonHuTe pacueTsl, yKa3aHHbIE B METOAMYECKUX YKa3aHUSIX 110 BLITOJTHEHUIO
71abopaTopHbIX paboT.

15

4. OcopmuTe OTUET B YCTAHOBJIEHHBIN TIPETIO/iaBaTe/ieM CPOK, B COOTBETCTBHU C TPeOOBaHUSMU
K ohopmsieHnto otdyeta. OTueThl B Ha3HAUeHHBIM CPOK CAAIOTCS Ha MpoBepKy. Ecm
Tpe/lyCMOTPEHa yCTHas 3aluTa 1abopaTopHO# paboThkl, TO ZI0 00YYArOIIUXCS JOBOAUTCS
riepeueHb BOTTPOCOB, BHIHOCHMBIX Ha 3allUTY; BO BPeMsI 3aIlIUThI, 00yJaroIecst JO/KHbBI
0OBSCHUTB MOJTyYeHHbBIE pe3y/IbTaThl OTMEUEHHbIE MPeTo/jaBaTe/IeM U OTBETHUTb Ha €r0 BOTIPOCHI
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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, I10roToBKa 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 (pa3gesn) Tumbl XMUMHUUECKUX CBSI3eH B OPraHUUeCKUX COeUHEHUsIX. DIeKTPOHHbIe

3¢ deKThl B MOJIEKYIaX.

OnucaHue nipoLielypbl: Y CTHBIM OMPOC NPOBOAMTCS MOC/Ie U3YUeHUs1 ONpeie/IeHHOT 0 paszesna
JucuuriiHbl. Llesb - BBISIBUTH YPOBEHb 3HAaHWM CTYZEHTOB 110 MaTepualy W3y4yeHHOro pa3zesa
JVCLIATITVHBI.

Y CTHBIH OTMPOC MOKeT ObITh MHIUBU/Ya/IbHBIA — OTBETHI Y JOCKH Ha BOTIPOCHI 110 CO/IePyKaHUT0
M3yueHHOT0 MaTepuasa, MO0 10 UTOTaM 3aHSITHS 3a aKTUBHOE yuacTHe B YCTHBIX OIPOCaXxX
JIPYTHX CTYJ€HTOB, OTBEThI Ha BOIMIPOCHI Mpero/aBare/isi IPU U3/10)KeHWA HOBOT'O MaTepuasa U

T.[.
KpuTtepuu onieHUBaHusl.

«OTNMUYHO» - CTYZIeHT I/1y00KO U3yun/ yueOHbIN MaTepuraJt; Moc/iei0BaTebHO U
MCUepIIbIBaloIje OTBeUaeT Ha MOCTaB/IeHHbIE BOMPOCH]; CBOOOHO TIPUMeHSIET TI0/TyYeHHbIe
3HaHUS Ha TIPaKTHKe, 6e3 OIMOOK, B yCTaHOBIEHHOE HOPMAaTHBOM BpEMSI.

«XopoI110» - CTYZIeHT TBep/[0 3HaeT yueOHbINM MaTepuas; OTBeyaeT 6e3 HaBOJSIIMX BOIIPOCOB U
He JIONyCKaeT NPU OTBeTe CePbe3HbIX OLIMO0K; yMeeT MPUMEHSITh I0/TyYeHHbIe 3HaHUs Ha
TIpaKTHKe.

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

«Hey10BI€TBOPUTEILHO» - CTYJIEHT UMeeT OT/e/bHbIe TIpe/ICTaB/IeHrsT 00 H3yueHHOM
Marepuasie; He MOXKEeT TT0JTHO U TIPaBU/IbHO OTBETUTDH Ha MOCTaB/IeHHbIE BOTIPOCHI, TIPH OTBETaX
JIOTTyCKaeT TpyObie OIIMOKH.

6.1.2 cemectp 2 | KonTpoibHasi pabota
OnucaHue npoueaypsbl.

Tema (mpumep): CTpoeHue, HOMEHK/ATypa, U30MepUs U CBOMCTBA aIKaHOB

Onwmcanwue riporjeaypbl: KoHTpo/ibHasi paboTa IPOBOJUTCS TIOC/Ie U3yUeHUs KaXK0ro pas/iena
JUCLMIUIMHEL Llenb - BEIIBUTE YPOBEHb 3HAHWW CTY/IEHTOB 10 MaTepualy U3yueHHOro paszerna
JVCLIATIIVHBI.

Borpocsr g5 koHTpOos: Kaprouka Ne 1

1. maTh Ha3BaHKe COeUHEHUIO M0 pPaLlMOHaNIbHOM HOMeHK/aType u [1paBunam NHOTTIAK;

2. 3anuMcatb u3omepsl (He 6osee 10) ¥ JaTh MM Ha3BaHUS 110 PALMOHA/TLHON HOMEHK/IAType U
ITpaBunam NHOTTAK;

3. IOMy4YUTh TPEMs Criocobamu;
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4. ycranoBurte crpoenue coepvHenns CBH16 , obecriBeunBatoiriero pactBopsl 6poma 1 KMnO4
1 obpasytollero rnpy 030HUPOBaHUHY U Pa3/ioXKeHWHU 030HKU/a MeTaHasb U 2,3,3-
TPUMeTH/I0yTaHa/Ib. 3alUIIKTe AJIs1 3TOT0 COeJMHEHHs PeaKL[ii OpOMHUPOBAHUS, OKUCTEHHS
pactBopoM KMnO4 u o3oH1poBaHus. HazoBuTe nosiyuyeHHbIe TIPOJYKThI

KpuTepun oneHUBaHuUs.

OTBeYaeT Ha MOCTaB/IeHHbIE BOTIPOCHI; CBOOOHO MPUMeHSsIeT T0/TyYeHHbIe 3HaHWs Ha TIPAKTHKe,
6e3 o1IMO0K, B yCTAaHOBJIEHHOEe HOPMAaTHBOM BpeMs.

«XopoII0» - CTYJeHT TBep/[0 3HaeT yueOHbINM MaTepua; OTBeyaeT 6e3 HaBOJSIIMX BOIIPOCOB U
He JIONyCKaeT NPU OTBeTe CePbe3HbIX OLIMO0K; yMeeT MPUMEHSITh I0/TyYeHHbIe 3HaHUs Ha
TIPaKTHKe.

«Y [IOBJIETBOPUTE/ILHO» - CTY/IeHT 3HAEeT JIMIIL OCHOBHOM MaTepuast; Ha 3aZlaHHbIe BOTIPOCHI
OTBeYaeT HeJJOCTaTOUYHO YETKO U MOJTHO, UTO TPeOyeT JOMOTHUTENbHBIX M YTOUHSFOLIIX
BOITPOCOB TIpero/jaBaTeJisi;

«Hey10BI€TBOPUTEILHO» - CTYJIEHT UMeeT OT/le/IbHbIe TIpe/ICTaB/IeHns1 00 H3yueHHOM
Marepuasie; He MOXKEeT TT0JTHO U TIPaBU/IbHO OTBETUTDH Ha MOCTaB/IeHHbIE BOTIPOCHI, TIPH OTBETaX
JIOTTyCKaeT TpyObie OIIMOKY.

6.1.3 cemecTp 3 | YcTHBII onpoc
OnucaHue npoueaypsbl.

Tema (pa3gesn) Turnbl XUMHUUYECKUX CBsI3eii B OpraHUuecKuX COeIMHeHUsIX. DJIeKTPOHHBIE
3¢deKThI B MOeKYy/Iax.

OnucaHue NpoLeAypbl: Y CTHBIN OMPOC MTPOBOJUTCS MOC/Ie U3YUeHHs OTipe/ie/IeHHOro pas/ena
JUCLIATUTAHEL Llesb - BEISBUTH YPOBEHb 3HAHUM CTY/IEHTOB 110 MaTepuaay U3yuyeHHOTO pa3szesia
JTUCITUTIAHBI,

Y CTHBIN OMPOC MOXKeT ObITh WHAWBUYAbHBIN — OTBETHI  JOCKHM Ha BOTIPOCHI TI0 CO/IeP>KaHHUIO
M3yUeHHOT0 MaTepuaa, MO0 10 UTOraM 3aHSATHS 3a aKTUBHOE yuaCcTHe B YCTHBIX OIPOcaXx
JPYTUX CTYJeHTOB, OTBEThI Ha BOTIPOCHI TIPeTIo/jaBaTe/is PU U3/I0’KeHUHU HOBOTO MaTepyaa U

T.J.
KpuTepuu onieHUBaHMS.

«OTNMUYHO» - CTYZIeHT ITy60KO U3yun/ yueOHBIN MaTepHaJt; MoC/Iei0BaTebHO U
MCUepIIbIBAOILe OTBeYaeT Ha MIOCTaBIeHHbIe BOTIPOCH]; CBOOOIHO PUMEHSIET TI0TyUYeHHbIe
3HaHUs Ha MPaKTHKe, Oe3 OMMOO0K, B yCTaHOB/IEHHOE HOPMaTUBOM BpeMsl.

«Xopo11o» - CTyZIeHT TBep/|0 3HaeT yueOHbIN MaTepuas; oTBedyaeT 6e3 HaBOJSIIMX BOIIPOCOB U
He JIOMyCKaeT TP OTBeTe Cephe3HBIX OLIMO0K; yMeeT IPUMEHSITh MOTyueHHbIe 3HAaHUS Ha
TIPaKTHKe.

«Y IOBIIETBOPUTE/ILHO» - CTYJIeHT 3HaeT JIMIIb OCHOBHOM MaTepHast; Ha 3a/laHHbIe BOTIPOCHI
OTBeuaeT HeJJOCTAaTOYHO UeTKO M TI0JTHO, UTO TpeOyeT [OMO/THUTeTbHBIX U YTOUHSIOIINX
BOITPOCOB TIPeIio/jaBaTeJisi;

«Heyi0BNeTBOPUTE/ILHO» - CTYJIeHT UMeeT OT/e/bHble TIpe/icTaB/IeHrs 00 U3yueHHOM
MarepHasie; He MOJKeT IT0JTHO Y IPaBUJIbHO OTBETUTH Ha TIOCTaB/IeHHbIE BOMIPOCHI, TIPH OTBETaxX
JIOTTyCKaeT rpyObie OIIMOKY.

6.1.4 cemectp 3 | KonTpo/ibHasi padota
Omnucanue npoueypsl.

Tema (npumep): CTpoeHre, HOMeHK/IaTypa, M30MepHsi U CBOMCTBA alKaHOB
Ormmcanue riporeypbl: KoHTpobHasi paboTa MpOBOAMTCS MOC/Ie U3YUYeHHs KaXKA0To paszesna
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JUCLMIUIVHEL [enb - BEIIBUTE YPOBEeHb 3HAHWW CTY/I€HTOB I10 MaTepraly U3yueHHOro paszerna
JVCLIATIJIVHBI.

Bormpocsr gj1s koHTpos: Kaprouka Ne 1

1. 1aTh Ha3BaHWe COeMHEHUIO M0 paLOHaNIbHOM HoMeHK/1aType u [IpaBunam NHOTTAK;

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

3. MO/TyunTh TPeMsi criocobamu;

4. ycraHoBuTe ctpoeHHe coeauHeHusi CBH16 , obeciieurBaroliiero pactsopsl 6poma 1 KMnO4
1 00pa3yroIiero Mpy 030HUPOBAHUH U PA3/I0KEHUH 030HKA MeTaHasb U 2,3,3-
TPUMeTWIOyTaHasb. 3alyIInTe [I7Is1 3TOr0 COeIMHeHUs peakiiui OpOMUPOBAHUS, OKHUCIeHUS
pactsopoM KMnO4 u o3oH1poBaHus. Ha3oBuTe nojiyuyeHHbIe IIPOLYKThI

Kputepuu oneHuBaHMA.

OTBeuaeT Ha MOCTaB/IeHHbIE BOMIPOCKI; CBOOOAHO MPUMEHSIeT M0/TyYeHHbIe 3HaHUsI Ha MPAKTHKe,
6e3 ommMb0oK, B yCTAHOBJIEHHOEe HOPMAaTHBOM BpeMsI.

«Xopo1o» - CTy/IeHT TBep/[0 3HaeT yueOHbIM MaTepuast; 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 MaTepHaJ; Ha 3aZlaHHbIe BOTIPOCHI
OTBeuYaeT HeJJ0OCTAaTOYHO UeTKO M TI0JTHO, UTO TPeOyeT J0MO/THUTeTbHBIX U YTOUHSIOIINX
BOTIPOCOB TIPETIoZiaBaTeIs;

«HeyoBieTBOpUTENTBHO» - CTY/IEHT UMEET OT/le/IbHbIe MTPeZCTaB/IeHNs 00 U3yUeHHOM
MaTepHasie; He MOJKET TT0JTHO Y MPaBU/IbLHO OTBETUTH Ha TIOCTaBJ/IEHHbIE BOITPOCHI, IIPH OTBETax
Jl0TyCKaeT TpyObie OIIMOKY.

6.2 OneHouyHbIe Cpe/iCTBA /I IPOBe/|eHHs IPOME)XyTOUHOM aTTecTaluu

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

CpeactBa
(MeToABI)
NugukaTop AOCTKeHUs
Kpurepumu onjeHuBaHus OLleHMBaHMSA
KOMIIeTeHI{ MU o
NMPOMEe)XYTOYHOH
aTTecTaluu
OIIK OC-3.2 [lemoHCTpUpyeT 3HaHHA O CTPOEHUM | YCTHBIM OIIPOC

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

OIIK OC-3.3 [leMOHCTpUpyeT 3HaHWS O CTPOEHUU | YCTHBIN OMPOC
BellleCTBa, MPUPOJe XUMUUECKOU CBSA3U U
CBOMCTBAxX MPOM3BO/HBIX YI/IEBOAOPO/OB

OIIK OC-7.3 YBEPEHHO BJjajleeT MeTOJaM{ aHajau3a | yCTHBIM OIpoC
OpraHUYecKUX CcoeJIMHeHUN
OIIK OC-7.4 HJeMoHCTpUpyeT 3HaHUe MeTOZIOB | ¥ CTHBIM OMpOC

9KCIIePUMEHTA/IbHBIX ~MCC/IeOBAHUM U
UCMbITaHWA B 00/IaCTH  OpraHUYecKoi
XMUMHHM C y4YeTOM TpeOOBaHMI TeXHHKH
6e30macHOCTH

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHOM 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. BBINOJHUTE CXeMy TMpeBpalLeHu_

6.2.2.1.2 Kputepuu oLieHUBaHMSA

HX TIPOMU3BOJHBIX

OT1vuHO Xopomo yAOBHET]?pHTMbH HeypoBiieTBopuTe/1IbHO
HemoHcTpUpyet TBEp/IO 3HaeT 3HaeT JIUIIb OCHOBHOU MeeT OT/ie/IbHbIe
3HaHWe OCHOBHBIX yueOHbII MaTepHaJl; Ha nipeJicTaB/ieHust 00
T0JIO>KeHWM Teopuu MaTepuarn; 3a/laHHbIe BOMPOChl | W3y4YeHHOM MaTepuarsie;
XUMHUYeCKOT 0 oTBeyaet 6e3 oTBeyaeT He MO>KEeT TOJTHO U
CTpOeHUst HaBOASIIIAX HEeJI0OCTaTOYHO YeTKO | TIPABWILHO OTBETUTh Ha
OpraHuuYecKux BOIIPOCOB U He Y TOJTHO, UTO TpebyeT MoCTaB/IeHHbIe
CoeJMHeHU. JIOTTyCKaeT TIpU JIOTIO/THUTE/TbHBIX U BOTPOCKI, TIPU OTBETAX
I'pamMoTHO OTBeTe Cepbe3HbIX YTOUHSIFOIIINX JI0TyCKaeT TpyObie
dbopmynupyet OIMOOK; yMeeT BOIIPOCOB OIIMOKU
B3aMMOCBSI3b TIPUMEHSITh Tiperio/iaBaTe’is
CTPOEeHUS U TI0/TyUeHHbIe
CBOWCTB 3HaHUS Ha
yT/IeBO/IOPOZIOB U TpaKTHKe

6.2.2.2 Cemectp 3, TunoBble OLleHOYHBIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110

AUCIUIIIMHE

6.2.2.2.1 Onucanue npoueaypbl
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3K3aMeH TMPOBOUTCS B (hopMe YCTHOTO Orpoca 1o Ouietam, ¢ rpeiBapuTeIbHOM MOITOTOBKOM.
[NperiojaBaTe/ib BipaBe 3a/laBaTh BOIMIPOCHI CBepX OuMsieTa, a TakkKe, IOMUMO TeOpeTHUUeCKUX
BOIMPOCOB, /]aBaTh 3aZlauu 10 MporpaMMe JAaHHOT0 Kypca.
KpuTepuu olieHKM OTBeTa CTyZleHTa Ha 3ayeTe, a TakKe (hopMa ero rpoBeJieHUs! JOBOJSTCS
riperiofiaBaTesieM /0 CBeZleHUsI CTy/IeHTOB /10 Hauasia 3aueTa.
Pe3ysibTaT 3aueTa 00BSIB/ISETCS CTY/IeHTY HeloCcpeICTBEHHO TI0CIe ero CJjauu, 3aTeM
BBICTABJISIETCS B 9K3aMeHALMOHHYIO BeJJOMOCTh U 3aUeTHYH0 KHIKKY CTy/eHTa. [1o/0KuTe/NbHbIe
OLIEHKH 3aHOCAITCSI B 9K3aMeHaLMOHHYIO BeJOMOCTb M 3aUeTHYH0 KHIDKKY,
Hey/I0B/IeTBOPUTe/IbHAasi OLIeHKA MPOCTaB/IsieTCs TObKO B SK3aMeHallMOHHOU BeJjoMOoCTH. B
C/lydae HesIBKM CTy/IeHTa /JIsl Clauy 3ayeTa B BeJOMOCTH BMECTO OLIeHKHU [le/1aeTcsl 3arrch «He

ABUJICS».

Ecim B mporjecce 3auera CTy/I€HT UCII0/1b30Ba/l HEZOIYCTUMBIE IOIO/IHUTe/IbHbIe MaTepUaslbl
(LHHapFaHKI/I), TO TIpenoJiaBaTe/lb UMEeT ITPABO U3BATH IIIapTrajikKy 1 00s13aH TIOCTAaBUTH OLIeHKY
«HEYOBJIETBOPDUTE/IBHO».

IIpumMep 3agaHud:

OK3aMeHaLMOoHHbIN outeT N 1
1. XvMuuecKre CBONCTBA OJHOOCHOBHBIX HACKIL[eHHbIX KADOOHOBBIX KMCJIOT
2. HomeHknatypa u crioco0bl rostyueHust amidaTiueckKux aMUHOB
3. BeimosHUTE cXeMy NpeBpalljeH!i U Ha3BaTh BCe coeiHeHus 1o npasuiaM MHOTTAK:_

6.2.2.2.2 Kputepuu o1jeHUBaHUs

HX TIPOU3BOJHBIX.

Y poBierBopuUTe/IbH
O1/1uuHO Xopomo o HeypoBiieTBopuTe/1IbHO
[JeMoHCTpUpyeT TBep/0 3HaeT 3HaeT JIMIIb OCHOBHOU “MeeT OT/e/IbHbIe
3HaHWe OCHOBHBIX yueOHBIH Marepuas; Ha npe/icTaB/ieHust 00
T0JIOKeHWU TeOpum Marepuari; 3a/laHHbIe BOMIPOCHI WM3yUeHHOM MaTepuare;
XUMUUECKOT 0 oTBeuaeT 6e3 OTBevaeT He MOJKeT T0JTHO U
CTPOEeHUs HaBOJALUX HeJJ0CTaTOYHO YeTKO | TPaBUJIbHO OTBETUTh Ha
OpraHuyveCcKux BOIIPOCOB U He U MOJTHO, UTO TpebyeT MOCTaB/IeHHbIe
COeJMHEeHU. JlOMyCKaeT Tpu JIOTIOJIHUTEe/TbHBIX U BOIIPOCHI, TIPU OTBeTax
['pamoTHO OTBeTe Cepbe3HbIX YTOUHSFOLLIUX JIOTTyCKaeT TpyObie
dbopmynupyer oIMO0K; ymeeT BOITPOCOB OLITHOKH
B3aWMOCBSI3b TPUMEHSITh TriperiojjaBaresis
CTPOeHUs U TOJTyYeHHbIe
CBOMCTB 3HaHUA Ha
yIJIeBOJOPOZIOB U TpaKkTHUKe
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8 Jono/iHUTE/IbHAA yUyeOHasi TMTepaTypa M CIpaBoOYHast
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1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WH(OPMALUMOHHBIX TEXHO/JIOTHH, JIMIEH3WOHHBIX W  CBODOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

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

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

12 MaTepuanbHO-TeXHUUYECKOe ofecreueHHe U CIUIUTHHbBI
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3. 317498 Becs1 nabopaTophsie 3nekrpoHHbie OHAUS Scout SC6010 Texanyeckue 10 600r

4. Becwl TB -M-150.2-A1
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