®enepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOe
yupeskaeHue BbICIIero o0pa3oBaHmsi
«BEPXHEBOJI’KCKHI TOCYJIAPCTBEHHBII ATPOBHOTEXHOJIOT MYECKUI
YHUBEPCUTET»
(®PI'bOY BO «BepxnHeBosxkckuii 'AY»)

®AKYJIbTET BETEPUHAPHOU MEJIULIHBI U
BMOTEXHOJIOI'MHU B XKXUBOTHOBO/JICTBE

YTBEPX/IEHA
MPOTOKOJIOM 3aceIaHus
METOINYECCKOM KOMUCCUU (haKyIIb-

Tera
Ne 05 ot «10» mast 2023 .

PABOYAS IIPOTPAMMA JUCIHUATUIMHBI (MOIYJIS)

«OpraHuquRaﬂ Hu (l)I/I3KOJI.1'IOI/I)]HaSI XUMUA»

HanpaBnenue noAroToBKy / CeUaIbHOCTh 36.03.01 BerepunapHo-caHuTapHas SKCIEPTU3A

Hampasnennocts(n) (mpoduiib(u)) «BerepuHapHO-caHUTapHAs YKCIIEPTU3A»

YpoBeHb 00pa30BaTeNbHOM MPOrpaMMbl bakanaBpuar

®opma(bl) 00ydeHHs Ounas, 3a04Has

Tpynoemkocts aucturinabl, 3ET 4

TpynoeMKOCTh JUCHUILINHBI, Yac. 144

Pazpabotuuk:

Cr.mp. kadeapbl arpoOXUMUM, XUMUHU U IKOJIOTUH [[TamoBamoBa T.A
(moammuce)

COT'JTACOBAHO:

3aBenyromuii Kadeapoil arpOXUMUHU, XMMUHU U 3KOJIOTUH V1kun A.A

(moanuck)

MBanoso 2023



1. EJIA OCBOEHMSI JUCLUTLIMHBI (MOY.J15T)

LlenssMu OCBOCHMSI ITUCIMILIMHBI SBJSETCA MPHOOpETeHHE 00yYarOIIUMUC TEOPETUUECKUX,
METOAOJIOTMYECKUX U MPAKTUYECKUX 3HAHUH, (OPMUPYIOIUX COBPEMEHHYIO XMMHUUYECKYIO OCHOBY
JUISL OCBOCHUS MPOQMIMPYIONINX Y4€OHBIX IUCIHUILINH U BBIMOJHEHUS OCHOBHBIX MPO(ecCHoHaIb-
HBIX 3aJa4: NPO(UIAKTUKH U JIeueHUs! 00JIe3HeH )KUBOTHBIX, MOBBILIEHUS IPOU3BOJCTBA 100pOKa-
YECTBEHHBIX MPOJYKTOB U CBIPbSl )KMBOTHOT'O NPOMCXO0KIEHUS, OXPAaHbl OKPYXAlOIIEH Cpenbl OT
3arps3HEHUI U Op.

2. MECTO JUCIUILIVHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPO-
I'PAMMBbI

B cooTtBercTBUU C yueO-
HBIM TUIAHOM JTUCIUTLIHU-

Ha OTHOCHUTCA K 00s13aTeNIbHOM YacTH

Craryc TUCHUIIINHBI OasoBas

ObecneunBaroniye [IkosibHBIE KypCBhl XUMUU, OMOJIOIUU @ TAKXKE BY30BCKHIH Kypc:
(mpenwecTBytomue) auc- «Heopranundeckas 1 aHaTUTHUECKAS] XUMUS»
LUIUIMHBI, IPAKTHKU

O6ecneunBaeMsle (110-

CIIeIYIOIINE) AUCIIUTLITU-
HBI, TPAKTUKU

«bnonornueckas XHUMUS, <<BeTepI/IHapHO-CaHI/ITapHa$I 9KCIICPTHU3a ».

3. PE3YJIbTATBI OBYYEHUA 110 JUCHUILTUHE (MOZY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIN)

Howmep(a) pazne-
71a(OB) TUCITUTLIH-
HBI (MOJTyJIs1), OT-

BeUaromero(ux) 3a

udp n HanMeHOBaHUE WunnkaTop(bl) TOCTHXEHUsI KOMIIETEHIINY / TDTAHUpYe-

(hopmMupoBaHue
KOMIICTCHIIUU MbI€ PE3yJIbTaThl 00yUYCHHS
JTaHHOTO(BIX) UH-
JIuKaTopa(oB)
JIOCTHOKEHHS KOM-
METSHIHH
WU-1onk-4
OIIK-4. Croco0en|3HaTh: OCHOBHBIE €CTECTBEHHBIC, OHOJOTMYECKHE U
000CHOBATh U|npo(heCcCHOHANbHBIC TOHITHS W METOJBl MpPU PEIICHUN
peain3oBaTh B|oOIIenpodeccnoHaTbHBIX 3aja4, COBpPEMEHHBIC
po(heCCHOHATIBHON JeSATEIb-| TEXHOJIOTHH c UCIOJIb30BaHUEM pubOOpHO-
HOCTH COBPEMEHHBIC TEXHO-|HHCTPYMEHTAJIBHOM 0a3bl
JIOTUH c|\U-20mk-4
HCIIOJIb30BAaHUEM TNPUOOPHO-|YMETh:  MCIIOJIb30BaTh  OCHOBHBIE  €CTECTBCHHBIC, Bee
WHCTPYMEHTAIBHONH 0a3bl H|OMOJOTHYECKHEe ¥ NPOQECCHOHANBHBIE TMOHATUS |

WCIIOJIb30BaTh OCHOBHBIC
€CTEeCTBEHHBIEC, OHOJOTHUe-
ckrue u npodeCCHOHAIbHBIC

METOJBI
3a1a4
N-3omk-4

npu  pemeHHd  o0menpodeccHoHaIbHbBIX

MOHATHS W METOAbl npu|Bragers: HaBbIkaMH OOOCHOBAaHUS W peATHM3AlUK B
pemieHnu  o0menpodeccuo-|npodeccnoHaITbHON JESATeTLHOCTH COBPEMEHHBIX
HAJIBHBIX 33144 TEXHOJOTUI c HCTOJIb30BAaHUEM puOOpHO-

WHCTPYMEHTAJIbHON 0a3bl




4, CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLY.JIS)

4.1. Conep:xanue TMCUMILIUHBI (MO1YJIs1)

4.1.1. Ounasn ghopma:

Buzp! yueOHbBIX 3aHATHI

U TPYJOEMKOCTB, Hac. %
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1. Oprannusieckasi XuMusi

1.1. [TeopeTwdyeckne OCHOBHI OpraHWYeckod Xu- 1 8 |YO,5
MUH

1.2. [VrneBomoponsl. Krnaccudukanmsi:  ankasel| 2 2 6 | YO, [Cemunap
AJIKeHBI, aJIKWHBI, aJKOAWCHBI, ITHKIOAIKAHBI, KP,

ApOMaTHYECKHE YTIEBOIOPOIbI, 0030p XUMHU- K, 2
YEeCKHX CBOWMCTB, HCIIOJIb30BaHHE B C/X.

1.3 |[Kuciaopomocoaep:kaiime oprannyeckue coeTHHeHus

1.3.1 Comptel. Ompenenenne W Kiaccupukamus. 2 2 8 | YO, | cemunap, quckyccus,
[IpenenbHble OHOATOMHBIE U MHOTOATOMHBIC KP, | camocTrosTenbHas pa-
CrUpThL. 1'OMOJIOTMUYECKHUI Psifi, U30MEpUs U BJIP | Gota c nmuteparypoii
HOMeHKIaTypa. CrocoOb!l morydeHust. XuMu- C)

UECKHE CBONCTBA

1.3.2 @enonbl. CTpoeHne, HOMEHKIATYpa ¥ U30Me- 2 2 6 | YO,
pusi. dusMUeckre M XUMHYECKHE CBOMCTBA. KP, D
OTtnuune GeHoJ0B OT CIUPTOB.

1.3.3 |Anperunel 1 ketoHbl. Ompenenenwe. Ho-| 1 2 6 | YO,

MeHKIaTypa. KapOoHwibHass rpymma, ee KP, D
ctpoenue. [Tonydyenue kapOOHUIBHBIX COEJHU-
HeHUH. XMMUYECKUE CBOMCTBA.

1.3.4 [KapGonoBble kucioTel. OmnpexpeneHue, HO- 2 2 8 | YO,
MEHKJIaTypa, U30Mepus, dJIEKTPOHHOE CTPOe- KP, D
HUE KapOOKCWJIBHOW Ipymiibl. MeToabl MOIy-

"MEeHUST KUCIIOT (M3 CIIMPTOB, AJIBACTHIIOB, HUT-
[pUJIOB, TaJlOTEHIPOW3BOAHBIX). CBoiicTBa 1
(YHKIIMOHAJIbHBIE POU3BOJIHBIE.

1.3.5 [lukapOOHOBBIE ~ KHCIOTBL.  XHUMHYECKHE 6 | YO, | camocrosaTensHas pa-
cBoiicTBa. Crnoxnele >¢upsl. [lomydenue wu3 KP, 3| ©Oota c nmureparypoit
KUCIOT (peakuusi 3TepuUKaIuu), aHTUIPH-

TOB M raJIOTEHAHTHPUIOB.

1.3.6 |(Okcu-, anperuno- u KeTOKUCIOTh. Omnpee- 8 | YO, | camocrosiTensHas pa-
menne. W3omepus. Homenknarypa. O6pa3o- KP, 3| ©6ora c nmureparypoit
BaHNE OKCHKHCIOT. XWMHYECKHE CBOWCTBA.

Ulaktunel. Jlakronsl. Baxkuelime npeacraBu-
TeJIM OKCHUKHUCIIOT: TJIMKOJIEBask M MOJIOYHA.
IMHOTOOCHOBHBIE KUCIIOTBI.

1.4 |A3zoTcomep:kaiiue coeTUHEHHUsI

1.4.1 AMuHBI, KaKk Opou3BOAHbIE aMMuaka. Ho- 1 2 6 | YO, CceMUHap
MeHKJaTypa u kinaccuduxamms. Ilomydenue. KP, D
X1MHUYECKHE CBOMCTBA.




1.4.2 Onpenenenue u kiaccupukamus aMHUHOKHC- 1 2 2 8 | YO,
mot. M3oMepusi, HoMeHKJIaTypa. PacmpocTpa- KP,
HeHHe B pupojae. Pusndeckue U XUMUYECKHE BJIP,
cBOCTBA. XHMMHYECKHE U OHOXUMHUYECKHUE 3,
cBoticTBa. JImkapOOHOBBIC aMUHOKHCIIOTEI.

1.4.3 lerepouukanueckue coequnenus. Kimaccubpu-| 2 2 8 | VYO,

kaius. [loHatue 00 apoOMaTHYHOCTH TeTepoO- KP, 5
UKIAYECKAX CHCTeM. [IATHUIeHHBIE TeTepo-
LIUKJIBI C OAHUM TrerepoaroMoM. [Tupuans kak
NPEICTaBUTENb IIECTUWICHHBIX a30THCTBIX
reTepOIHKIIOB. LIMKIIBI ¢ HECKONBKUMH TeTe-
[poaTOMaMH.

1.5 | Bbuojornyecku-akTHBHbIE COeTHHEHHS.

1.5.1 llonunentuasl u Oenku. Pacnpoctpanenue B 2 2 4 6 | YO, | cemunap, quckyccus,
npupoae. OOpazoBaHHe €3 aMHUHOKHCIOT. BJIP,| camocTosTenbHas pa-
Ctpoenue u coctaB. CTpykTypa Oenka. Kaue- K, D | Oora c nmurepartypoii
cTBeHHbIe peakuuu. dusndeckne M XuMHuye-
ckue cBoiicTBa OenkoB. OcaxIeHne, H303JIeK-

Tpudeckas Touka. KucnoTHbI M ¢epmeHTa-
TUBHBIA THAponu3. lIpoOremMpl MCKycCTBEH-
HOM MUIIY.

1.5.2 DKupsl. Pacnpoctpanenue B mnpupoxae. O0pa-| 2 2 2 2 | YO, | cemuHap, JucKyccus,
soBaHue. CtpoeHue u coctaB. CTPyKTypa Ku- KP, | camocrosTenbHas pa-
poB. KauectBennsle peakuuu. Ou3nyeckue U K, D | Oora c mutepartypoii
XUMHUYECKUE CBOMCTBA.

1.5.3 |YrneBoasl. Pacnpoctpanenue B npupoze. O0- 2 2 4 6 | YO, | cemunap, quckyccus,
pazoBanue. CtpoeHue u coctaB. CTpyKTypa KP, | camocrosTenbHas pa-
yrieBogoB. KauecTBeHHble peakuuu. Ouznue- BJIP,| Oora c mutepaTypoit
CKHE U XUMHYECKHE CBOMCTBA €)

4.1.3. 3aounan popma:
Buzpl yueOHBIX 3aHSITHI
M TPYJI0EMKOCTb, Yac. | ’§
— . 3
E g % 2 s % | [lpuMeHsieMble aKTHB-
Ne 11/m] Tembl 3ansaTHI =5 |3 é 5 E 3 £ |HblC U UHTEPAaKTHUBHbIC
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1. Opraanyeckas ¥ PU3KONIONIHAS] XUMHUSA
1.1. | TeopeTnueckue OCHOBBI OpraHM4eckoi xu- 1 10 | YO,
MU KP, D

1.2. |YrneBomoponpl. Knaccudukamms: — ankassl, 8 | YO, |[Cemunap
QJIKEHBI, aJKWHBI, aJKOJNEHBI, ITUKI0ATIKaHBI, KP, D
apOMaTHUYECKHE YTIIEBOJIOPOIbI, 0030p XUMHU-

MECKHX CBOIICTB, HCIIOJIb30BAHHUE B C/X.
1.3 |Kuciaopomoconep:kaiime oprannyeckue coeTnHeHus

1.3.1 |Couptel. OmnpeneneHde W KiacCHU(pHUKAIHS. 1 2 8 | KP, | cemunap, auckyccus,
[IpenenbHbIE OJJHOATOMHBIE U MHOTOATOMHBIE BJIP | camocTosiTeNnbHas pa-
crupThl. ['oMoJOruuecKkuil psia, U30Mepus H C) 0oTa ¢ nuTeparypoi
HOMeHKnaTypa. CriocoObl noixydeHus. XUMu-
uEeCKHE CBOMCTBA

1.3.2 @enonsl. CTpoeHre, HOMEHKIATypa U n3ome- 1 8 |KP,D
pust. PuU3MUecKue M XUMHYECKHE CBOWMCTBA.

OTtnuane GeHoNIOB OT CIIUPTOB.




133

Anpaerunsl u KetoHel. Omnpenenenue. Ho-
MeHKIaTypa. KapOoHwmibHas rpymma, ee
ctpoeHue. [lomyueHrne kapOOHUIIBHBIX COCITH-
HeHUM. XMMHUYECKHE CBOMCTBA.

KP, D

1.3.4

KapOonoBbsle KuCIOTHL. OrmpeneneHue, HO-
MEHKJIATYpa, U30MEpHs, SJICKTPOHHOE CTPOe-
HUuEe KapOOKCUJIBHOUN Tpymimbl. MeTodbl MoiTy-
YCHUS KUCIIOT (U3 CIIUPTOB, abJICTHIOB, HUT-
[pUJIOB, TaJIOTEHIIPOM3BOAHBIX). CBoiicTBa H
(YHKITMOHATLHBIE POU3BOJTHBIC.

10

KP, D

1.35

/lukapOOHOBBIE ~ KHCIOTBL.  XWUMHYECKHUC
cBoiictBa. Cnoxuble 3¢upsl. [lomyuenne u3
KHUCJIOT (peakius STepu(UuKannun), aHTHAPH-
ITOB M TaJIOTEHAHTUAPHUIOB.

KP, D

camocTosITeIbHas pa-
0oTa ¢ TuTeparypoi

1.3.6

OKcH-, albJIeTuA0- U KeTOKUCIOTHL. Ompene-
menne. M3omepus. Homenxmarypa. O6pa3o-
BaHHE OKCHUKHCIOT. XHMHYECKHE CBOMCTBA.
UTaktunel. Jlakronsl. BaxkHelue npeacraBu-
TeTH OKCUKUCIIOT: TJIMKOJIEBAasi M MOJOYHAs.
IMHOrOOCHOBHBIE€ KHCIIOTBI.

KP, D

camocTosITeIbHas pa-
0oTa ¢ TuTeparypoi

14

IA30TCOIEpIKAIITE COCTUHEHUS

141

IAMUHBI, Kak Mpou3BOAHbIE amMMmuaka. Ho-
MeHKJIaTypa U kiaccuukanus. Ilomydenue.
XHMHYECKHE CBOMCTBA.

YO,
KP, 3

ceMuHap

1.4.2

OnpeneneHue u Kiaccu(GUKAMsl aMUHOKHC-
mot. M3oMepust, HoMeHKJIaTypa. PacmpocTpa-
HeHHe B mpupoje. Ou3ndeckne 1 XUMUIECKHe
cBoiicTBa. XWMHUYECKHE W OWOXHMHUYECKHE
cBolicTBa. /[nkapOOHOBBIE AMUHOKHUCIIOTHI.

YO,
BJIP,
KP,

1.4.3

I"erepornuknuueckue coeaunenus. Kimaccudu-
kanus. [loHsTHe 00 apOMaTHYHOCTH TETEpPO-
[MUAKIAYECKUX CUCTeM. lIITHdiIeHHbIe TeTepo-
[UKJIBI C OJHUM reTepoatoMoM. [Tupuaun Kak
MPEJICTABUTENh IMECTHWICHHBIX a30TUCTBIX
reTepONHKIIOB. [[UKIIBI ¢ HECKONBKUMHU TeTe-
[poOaTOMaMH.

YO,
BJIP
KP, D

1.5

. brnonornuecku-aKTUBHBIC COCOIMHCHMU.

151

[Momunentuaer u Oenku. Pacnpoctpanenne B
npuposie. OOpa3oBaHHe W3 aMHUHOKHUCIOT.
Ctpoenue u coctaB. Ctpykrypa Oenka. Kaue-
CTBeHHbIE peakiuu. Du3ndecKkue U XUMHUYe-
ckre cBoiicTBa OenkoB. OcakIeHHEe, H303JIEK-
Tpudeckas Touka. KucnoTHbI M ¢epmeHTa-
TUBHBIM TuAponu3. IIpoOremMsl MCKyCcCTBEH-
HOMU ITHILH.

12

BJIP,
KP,2

CeMHHap, AUCKYCCHS,
CaMOCTOSTEIbHAS pa-
0oTa ¢ nmuTeparypoi

152

DKuper. Pacnpoctpanenne B npupoge. O6pa-
3oBaHue. CrpoeHue u cocraB. CTpyKTypa Ku-
poB. KauecTBeHHBIe peakuuu. Pusnveckue u
XMMHYECKHE CBOWCTBA.

BJIP
KP, D

CEMHHAp, AUCKYCCHS,
CaMOCTOsITeIbHAs pa-
0oTa ¢ nmuTeparypoi

153

'YrneBonel. Pactipoctpanenue B mpupoje. O0-
pazoBanne. Ctpoenue u coctaB. CTpykTypa
yrineBosioB. KauectBeHHsie peakiuu. Ouznue-

CKHE ¥ XMMHYECKHE CBOMCTBA

10

BJIP,
KP, D

CceMUHap, AUCKYCCHS,
CaMOCTOsITE/IbHAs pa-
0oTa ¢ nmuTeparypoi

4.2. PacnipeaesieHue 4acoB AUCHUILIMHBI (MOAYJIA) IO BUAAM padoThl U (popMa KOHTPOJIA™




4.2.1. Ounas gpopma:

. 1 xypc 2 xypc 3 Kypc 4 xypc 5 Kypc
By samsrad lcem. |2 cem. |3 cem. |4 cem. |5cem. |6 cem. |7 cem. | 8cem. |9 cem. |10 cem.
Jlexmn 18
JlaboparopHbie 18
IIpakTuueckue 18
HTOro KOHTaKTHOH PabOTHI 54
CamocrosiTensHas padoTa 90
Popma KOHTPOII €]
4.2.2. 3aounasn gpopma:
Buj 3aHsTHit 1 kypc 2 Kypc 3 Kypc 4 kypc 5 kypc 6 Kypc
Jlexuuu 6
JlaGoparopHble 8
ITpakTHueckue 4
HToro KOHTaKTHOM PabOTHI 18
CamocTosiTenpHas paboTta 126
dopma KOHTPOIIS €)

5. OPTAHM3AIIAA U YYEBHO-METOJAUYECKOE OBECHIEYHEHUE CAMOCTOSI-
TEJBbHOU PABOTBHI OBYYAIOIIUXCHA 1O JUCHUIIJIMHE (MOAYJIIO)

5.1. Coaep:xanue caMOCTOATEIbHON PadOThI MO IMCUMILINHE (MOTYJIIO)
— Tembl, BHIHOCMBIE Ha CAMOCTOSITEIILHYIO TPOPa0OTKY:

[TpenMer u 3a1a4u OPraHNYECKON XUMUHU.

OcHosHble nonoxxenus Teopun xumudeckoro crpoenus A.M. bytiieposa.

Knaccel anudarnueckux yrineBoaopoaoB. OcoOOEHHOCTH CTPOEHHUS, CIIOCOObI MoiTyye-
HUs U XUMHUYECKHE CBOWCTBA.

[TonsiTue o noauMepax. Peakuyuy nonuMepu3anuy 1 MOJIMKOHICHCALUH.
buonornyeckas posib MHOTOATOMHBIX CIIUPTOB HA IIPUMEpPE IIIULEPUHA.

[Tpocteie aunuapl. XUMHYECKOE CTPOEHHE U OHOJIOTHYECKast POJIb.

CrnoxHble TUIHBl. XUMUYECKOE CTPOEHHE U OHOJIOTHYECKast POJb.

KapOoxkcuiibHble COETUHEHNUs, BXOJSIIME B COCTAaB MPOCTHIX >KUPOB. OTIHYHME B XU-
MHUYECKOM CTPOCHHUU U arperaTHOM COCTOSHUM.

DepMEHTATUBHBIN U IIETOYHON THAPOJIN3 IPOCTHIX JIUITUIOB.

[Tonstue monucaxapuasl. IIpupoaHble HCTOYHUKH, OCOOEHHOCTH CTPOEHUS U OHOJI0-
TU4ecKas poJib.

AmuHocniupThl. CTpoeHHE U XUMUYECKUE CBOWCTBA.

['eTeponuKIIbI, BXOAAUE B CTPYKTYPBI HYKIIEMHOBBIX KHCJIOT.

HyxneunoBble kucnoTsl. Peakuinyu o0pa3zoBaHus U PEBpAILIEHUs B KJIETKaX.
Kedanunel. Xumuueckas npupoza. buonorudeckast poib B )KMBBIX OpraHU3Max.

B teuenue cemecTpa CTyAeHTaM PEKOMEH]IYEeTCSl BHIOpAaTh U3 MPEIaraéMoro Crrcka TeMbl 3cce
u pedepaToB Harbosiee HHTEPECHbIE JIsl HUX. B COOTBETCTBHUM C KaleHJapHO - TEMATUYECKUM ILjIa-
HOM OCBOEHHMsI JTUCIMIUIMHBI 110 BBIOpAaHHON TeMe MOJATOTOBUTH KPAaTKOE COOOIEHHE ISl OJHO-
TPYNIIHUKOB C Tpe3eHTanuei. B mpolecce NOAroTOBKY K BBICTYIIJICHUIO U 3aHATHIO MPEINO/IaBaTeNb
KOHCYJITUPYET CTYIEHTA, IoMoraeT 0oJiee MOJIHO, JOCTYITHO U MHTEPECHO PACKPBITH TEMY.

CIIMCOK TEM PED®EPATOB
1. Oprannyeckast XUMHsI — XUMUS KU3HH.




Teopust XMMHUYECKOTO CTPOEHHUS OpraHrueckux coequHennii A.M. bytieposa.
[IpupoaHbIe ICTOYHUKH OPraHUYECKUX COCAUHEHUM.
Knaccugukarust opraHHueCKUX COSIMHEHUH 110 YTIIEPOIHOMY CKEJIETY H MO (PYHKITHSIM.
Mesxaynapoanas cuctemarndeckas Homenkiaarypa MIOITAK (IUPAC).
N3omepust oprannyeckux coeauHeHuil. CTpyKTypHast U30Mepusi, TayTOMEpHSI.
[TpocTpancTBeHHas nuzomepus (crepeonszomepust). Konpopmarus Monexyi.
MeToap! BBIACTCHUS U OYHCTKH OPTaHUYECKUX COCTMHEHHMN: (PUIbTPOBAHUE, KPUCTAILTU3AIIMSL.
MeTo/1b1 BbIICTIEHUS M OYHCTKH OPTaHUYECKUX COeIMHEHUI: IeperoHKa, BOTOHKA.

. MeTo/1bI BbIIEIEHUS M OYUCTKU OPTaHMUYECKUX COCIMHEHUI: SKCTPAKIH, XpoMaTorpadusi.

. MeTozpl BbIJENIEHUS. U OYUCTKU OPTraHMYECKUX COETUHEHUIl: TOHKOCIOWHAs, KOJOHOYHAs, ra-
30Basi XxpoMaTorpapumu.

. Ucnonp30Banue NOJMMEPOB B CEICKOM XO3SIIICTBE, BETEPUHAPHH, IPOMBIIIJICHHOCTH, OBITY.

. Tepnensl, TeprieHONIbI, KAPOTHHOUIBI. PactipocTpaHeHne B paCTUTEIILHOM U KUBOTHOM MHpE,
OHOJOTHYECKOe 3HAYCHHE.

. JledonuanTel, peneruieHTsl, (EpOMOHBI U Jpyrue OHOJIOTMYECKH aKTHBHBIC COCAWHEHHS, MX
MOJIy4YeHUE U IPUMEHEHHE.

15. Xnopodopm, itogodopm, auxiopsTaH, GppeoHsl. Vcrnonp30BaHue TaIOTEHIPON3BOIHBIX B BETE-

pUHApUU, MEIULIMHE, CETbCKOM X035 CTBE.
16. I'muuepun (rmmnepon). Pacnpocrpanenue B mpupoe. [ munieparsl, HUTpormiepuH, ¢pocdorim-
uepatsl. [lonydenue. [Ilpumenenue. u ap.
17. Jleuutrabl. OCOOEHHOCTH CTPOCHUS M OMOJIOTHYECKAs POIb.
18. Kcantunsl. Ctpoenne Monekyn. CoaepxaHue B OHOTOTHYECKUX 00bEKTaX.
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Crucok Tem peq)epaTOB CXXCIrogHoO O6HOBJ'I$ICTC$I, B JOIIOJTHCHHUC Hanbosee aKTHUBHBIE U JHO00-
SHATCJIBHBIC CTYACHTBI MOI'YT MMPCAJIOXKUTHL CBOU TCMBI IO NPCABAPHUTCIBHOMY COINIACOBAHUIO C
npernoaaBaTCiICM U KAJICHAAPHO — TCMATHYCCKHUM I1IJIaHOM OCBOCHHA NUCIHUIIIIMHBI.

5.2. KOHTpPOJIb caMOCTOSITE/IbHOI padoThI
OneHka pe3ysabTaToOB CaMOCTOSITENIbHOM pabOThl OpraHU3yeTcsi B COOTBETCTBUM C JACHCTBYIO-

1iei B akaJieMuu 6abHO — PEUTUHTOBOM CUCTEMOM CIEAYIONIM 00pa3oM:

- IpopaboTKy yueOHOro mMaTtepuana (Mo KOHCIEKTaM, yueOHOW M HaydHOW JUTepaType, JeK-
TPOHHBIX Y4EOHBIX PECYPCOB);

- U3y4YEHHE TEM TEOPETUUECKOT0 Kypca, 3aIUIAaHUPOBAHHBIX JIJIS1 CAMOCTOATEILHOTO OCBOCHHS;

- HamMcaHue pedepaTtoB U BRICTYIUICHUS C TOKIaaMU Ha MPAKTHUECKUX 3aHATHSIX.

- KOHTPOJIbHBIE PA0OTHI, YCTHBIE ONPOCHI, KOJIIOKBUYMBI

- cJja4a DK3aMeHa

5.3. YueOHo-MeTOAMYeCKOe 00ecniedeHrue CaMOCTOATeIbHOM PadoThI

[Tpy BBITIOTHEHUHU CAaMOCTOSTENILHONW pabOThl PEKOMEHIYETCsl UCTIOIh30BaTh OCHOBHYIO H JI0-
MOJTHUTENBHYIO JIUTEPATYPY, METOJUYECKUE YKa3aHUS U pa3paboTKu Kadenpbl, yka3aHHble B 11.6.1.
—-6.6.

JUis BBIMOJIHEHUS CTYJIEHTAMU CaMOCTOSTENIbHOM pabOThl HE MPEeTyCMOTPEHO METOAMYECKHX
pexomeHaanui U ykazanuid. Ha nabopatopHO — NpakTUYECKUX 3aHSTUSX CTYACHTHI MOJIY4alOT UH-
JTUBHU1yaJIbHbBIC 3a/IaHUS U BBIMOIHAIOT UX K CIIEAYIOIIEMY 3aHATHIO:

B cooTBeTcTBHH C KaJICHAAPHO - TCMATHYCCKUM IIJIAHOM OCBOCHUS JUCHUIIIIMHBI 11O BBI6paHHOI\/'I
TeMe MOJIrOTOBUTH KPAaTKOE COOOIIEHHE C Mpe3eHTalnei

6. VYAEBHO-METOJUYECKOE U HTHOOPMAIIMOHHOE OBECHEYEHME JIUCLU-
MJIMHBI (MOJLY.JIST)

6.1. OcHoBHas1 yueOHas1 JIUTEPaTypa, HeOOXOAUMAS [IJIsl OCBOEHH S THCHHUIIIMHBI (MOTYJIs1)



1) T'pann6epr, U.W. Opranndeckas xumusi: YueO. U CTYA. By30B, 00YyJarOIIUXCS 110 arPOHOM.
cren. - 7-e u3f., mepepad. u gom. - M.: Ipoda, 2008. — 607 ¢.(30)

2) Barmmmneiid,B.H. Oprannueckas xumus : ydaeOHuK Juis By30B / B. H. 3ammumnsiii. - Kpac-
Hopap : [leuarnsiit qeop Kyb6anu,. 1999. 368c. (35)

6.2. lonotHUTeILHAS y4eOHAasl JJUTEPaTypa, HeoOXoaAuMasi IS OCBOEHUS TUCHUIJIMHBI (MO-
AyJasl)

1) Bacunbnosa, M.B. Opranudeckas u GU3KOIIOUIHAS XUMHS [ DJICKTPOHHBIH pecype] : yueo-
Hoe nocobue / U.B. Bacunbnosa, T.W. bokoga, I'.I1. FOcynmoBa. — DnektpoH. gan. — Ho-
Bocubupck: HI'AY (HoBocuOupckuii rocyiapcTBeHHBIN arpapHblii yHuBepcurer), 2013, —
155 ¢. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll id=44513 — 3aru.
C 9KpaHa

6.3. Pecypcnl cetun «AHTEpHET», HEOOX0AMMBbIE /1151 OCBOCHUS TUCIHHUILIUHBI (MO1YJIA)

1) ba3sl naHHbIX: KadeapaabHble OMOIMOTEKH ISl CAMOCTOSTEILHON pabOThI CTY/ICHTOB; OMO-
JMOTEKa aKaJIeMUu

2) DnekTpoHHO-OMOIHMOTEeUHas cuctema WwWw.e.lanbook.com....

6.4. MeTonnueckue yKa3aHus J1Jis1 00y4arommxcs M0 OCBOCHUIO M CUUILTUHBI (MO1YJIs)

1) Kyspmuna T.A., IlamosamoBa T.A. Kucmopojacomepaiiue OpraHHYECKHE COCAUHCHHUS.
NBanosckas [[CXA.2007 . YueGHoe mocobue

2) Bupsym JI.B., Ky3emuna T.A., lllanoBanosa T.A. YrieBogopoasl. iBaHOBO: MBaHOBCKas
I'CXA. um. akagemuka JI.K. bensiera , 2010. YueOHoe mocodue

3) Ky3bpmuna T.A., [llanoBanoBa T.A. benku. MBanoso: MBanoBckas I'CXA. uMm. akagemMuka
J.K. Bensiea , 2014. YuebHoe ocoowue.

4) Bupsym JI.B., [llanoBanoBa T.A. Kucnopoacoaepskaiiie COCAMHEHHS: CIHUPTHI, (HEHOJIBI,
anpaeruasl, keTonbl: BanoBo: MBanoBckas 'CXA. um. JI.K. bensera , 2020. 71 c.

5) Kysemuna T.A., HlanoBanosa T.A. I'ereporukis: MBanoBo: MBanosckas 'CXA uM. aka-
nemuka J[.K. bensiea, 2013. Yuyebnoe mocodue. 20 c.

6.5. NudopmanuoHHbie CIPABOYHbIE CHCTEMBI, HCMOJIb3yeMble /1Jis 0CBOEHUS U CHHUIIMHBI
(MmonyJis1) (Mpu HEOOXOAUMOCTH)
1) Hayunas snektponHas OudbianoTeka http:/e-library.ru

6.6. IlporpammHoe oGecrieueHre, HCMOJIb3yeMOe IS OCBOECHHS TUCHHUIIMHBI (MOayJisi) (mpu
He00X0IUMOCTH)
1) Onmnepannonnas cucrema tuma Windows.

2) HHTerpupoBaHHBIN MaKeT MPHKIAIHBIX Mporpamm oduiero HazHaueHus Microsoft Office.
3) UurepHer Opay3epsl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA AJ OCYIIECTBJIE-
HUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCIUIIJIMHE (MOYJIIO)

Ne | HaumeHoBaHUe ClIEeNUAJBHBIX TOMelIeHHT* | QCHAIEHHOCTH CHEUATbBHBIX IOMEIeHii M MoMeleHu il
I1/1I | M TIOMeIeHH i /ISl CAMOCTOSITEIbHOI PadoThI JUIS1 CAMOCTOSITE/IbHOM padoThI

1. YKOMIUIEKTOBaHA CIICLHaIM3UPOBaHHON (yueOHoi) mele-
710, HAOOPOM JEMOHCTPAIMOHHOTO OOOpYyNOBaHHUS U
y4e0HO-HAITSIAHBIME ~ TIOCOOMSAMH,  00€CTIeYNBAIOIINMHU
VYuebHas ayauTopHst Uil IPOBEACHUS 3aHs- |[TEMAaTHUECKUE WILTIOCTPALUHU, COOTBETCTBYIOLINE padoden
THH JIEKIIMOHHOTO THIIA MporpaMMe JWUCHUIUIMHBI, a TaKKe TEXHUYECKHUMH CpeJi-
CTBaMU 0OydeHHs (IIEPEHOCHBIM MYJIbTUMEIMUHBIM MPO-
€KTOPOM, MOPTATUBHBIM KOMIbIOTEpOoM Trna «HoyToyk»,
MEPEHOCHBIM PA3JBMXKHBIM JKPAHOM), CIIyXKallue JUIst
MpescTaBIeHns yueOHoil nHpopmanyy OONBIION ayauTo-



http://e.lanbook.com/books/element.php?pl1_id=44513
http://www.e.lanbook.com/
http://elibrary.ru/defaultx.asp

pHH.

YuebHas ayquTopus sl IPOBEACHUS 3aHs-
THI CEMUHAPCKOTO THUIIA,

MPAKTHYECKUX 3aHITHAHN, ISl TPYITIOBBIX U
VHAWNBUIYATHBIX KOHCYJIBTAINH, TEKYIIIETO
KOHTPOJIS U TPOMEKYTOYHOM aTTeCTallUu.

YKOMILJICKTOBaHA CIICIHATIN3UPOBaHHOM (yueOHOM) Mebe-
JbI0, TEPEHOCHBIMH TEXHHYECKHMHU CpeICTBaMU OOyde-
HUS 1 Ja0opaTopHBIM 000pYyIOBaHWEM (alTeYKa WHAWBU-
IyanbHast, | BRITSOKHOM mikad, Beckl aHanutnaeckue BJIP-
200 (6 mmT), Becsl Texamdeckue (2 mr), POK-56, cymmib-
HBIN mKad ) KOMIUIEKTHI Ja0OPaTOPHOW XUMUYECKOM IMO-
CYJIbl, TUINTKA JIEKTPUYECKasl.

YyeOHast ayquTOpHs U IPOBEACHUS 3aHA-
THI CEMUHAPCKOTO THUIIA,

MPAKTHYECKUX 3aHITHAHN, ISl TPYIIOBBIX U
VHANBUIYATFHBIX KOHCYJIBTAINH, TEKYIIETO
KOHTPOJIS U TPOMEKYTOYHOM aTTeCTallUu.

YKOMITIEKTOBaHA CIIEIHATN3NpOBaHHON (yueOHo#) mebe-
JbI0, TIEPEHOCHBIMH TEXHHYECKHMH CpeICcTBaMu o0yde-
HUS 1 TabopaTopHbIM 000pyOBaHKEM ( anTevyka WHAWBU-
nyanbHast 1 BHITSKHOW TmiKada, BEChl aHATUTHYECKUE
BJIP-200 (6 mr), Bechl Texuuueckue (1 mt), ®IK-56,
CYIIWIBHBIA MKa(d) KOMIUICKTHI J1a0OpaTOPHONH XUMHUYe-
CKOM MOCYJIbl, IUTUTKA HJICKTPUUECKasl.

[Tomemenne mIst caMOCTOSTENEHOM PaOOTHI

YKOMITJIEKTOBAHO CHEIHATU3NpoBaHHON (yueOHoit) mebe-
JBI0, OCHAIIeHO KomImbroTepHO# Texumkou (15 IIK) ¢
BO3MOXXHOCTBIO MOJKIIOYeHHd K ceTu "VHTepHer" u
00€ecTeYeHo AOCTYIIOM B JIEKTPOHHYI0 UH(POPMAIIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpTraHM3alrd, NPHUHTEPOM,
3 ckaHepamu

[Momemenue yist XpaHeHUS ¥ MPO(UIAKTH-
YEeCKOro 00CTyXKUBaHMs yaeOHOTo 000py-
JOBaHUS

VKOMIIIEKTOBAHO CHELUATU3UPOBAHHON MeOenblo Uit
XpaHeHHsT O00OPYIOBaHHMS M TEXHHYECKHMH CPEICTBAMHU
JUTSL €70 0OCITY>)KHBaHUS




IIpunoxenne Ne 1
K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

®OH/] OLIEHOYHBIX CPEJICTB MO JUCIHUATIIAHE (MOY.JIIO)

«OpraaneCKaH u (l)I/I3KOJIJIOI/IIlHaH XUMMUA»

1. Ilepeyenb KoMneTeHUNi, GOopMUPYEMBIX HA JAHHOM JTAaIle

1.1. Ounasa, 3aounasn ¢opma:

Indp n HaumenoBanue | MaaukaTop(sl) JoCTIXKEHNS KoMITeTeHITnN / Tota- | Popma | OmieHOYHBIC Cpe-
KOMIICTCHIIU HUPYCMBIC PC3YJILTATHL 06y‘lCHI/I$I KOHTpOJ'IH* CTBa
N-1onk-4
3HaTh: OCHOBHEIE €CTECTBEHHBIC, OMOJIO-
TUYECKUE u
mpoheCCHOHATbHBIC TMOHATHS W METOIbI
pu pelICHUA
obmenpodeccuoHalbHEIX  3aJad, COBpeE-
OIIK-4. Cnoco0eH|MEHHBIC 1.KOMILIEKTBI
000CcHOBaTh H|TEXHOJIOTUH C MCIIOJBb30BAaHHEM IPHOOD- KOHTPOJIBHBIX  3a-
peanuzoBaTh B|HO- JaHWI 1O BapHaH-
poeCcCHOHATBHOM 1esi-[ HHCTPYMEHTAILHOM 0a3bl Tam (KP),
tenpHoCTH coBpemennble| 1J[-20k-4 2.BOTIPOCHI MO Te-
TEXHOJIOTUH c|YMeTh: HCIOJIb30BaTh OCHOBHBIE €CTECT- vO. KP MaM  (paszenam)
HCIIONb30BaHUEM  INIpU-|BEHHBIE, BIIP. K. nucuumnbl (K)
6opHo- OMoJIOrnYecKrue M NpoQeCCHOHANBHBIC I10- 5 ™ |3.tembl  abopa-
HHCTPYMEHTAIBHOM 0a3bl|HATHS 2‘ . TOPHBIX paboT.
M HCIONB30BaTh OCHOB-METOJBI NPH pEIICHUH oObmenpodeccuo- THCCM. 14 rempr  pedepa-
HaJbHBIX TOB.

HBIE €CTECTBEHHBIE, OHO-
JOTUYeCKHe W mpodec-
CHOHAIILHBIE TIOHATHS |
METO/IbI npu
pemennu  obmenpodec-
CHOHAITLHBIX 337124

3ama4d
W/-3onk-4

Brnagers: HaBbIkKaMu 0OOCHOBaHHS M pea-
JU3aAIAH B
poeCCHOHAIEHON AESITeIHbHOCTH COBpe-
MEHHBIX

TEXHOJIOTUH C WUCIHOJb30BaHHEM MPHOOP-
HO-UHCTPYMEHTAJIBHOU 0a3bl

5.KOMIIJIEKTHI DK~
3aMeHALMOHHBIX
BOTIPOCOB, 3K3.
OMIIETHI

2. Iloka3aTeJM U KPUTEPHHU OLIEHMBAHUA C(POPMMPOBAHHOCTH KOMIETEHIU HA JaHHOM JTa-

e ux popMupoBaHHS

Kpurepuu onenuBanus*
IToxa3zare-
m HEYJIOBJIETBOPUTEIBHO | yIOBJIETBOPUTEIBHO XOpOouIo | OTJINYHO
HE 3a4TEHO 3a4TEHO
ITonnora |YpoBeHb 3HaHWN HUKEe|MHUHHMaIBHO )IOHyC-|yp0BeHB 3HaHUI B|Yp0BeHI> 3HaHUM B




3HaHUH MUHHUMAJIBHBIX TpeOo-|TUMBI ypOBEHb 3Ha-|00beMe, COOTBETCT-|00BEME, COOTBETCT-
BaHUM, HMEJIM MECTO|HHUMH, OIYIIEHO MHOIO|BYIOLIEM  IIPOrpaMMeE|BYIOIIEM  IPOrpaMme
rpyObie ouIOKU HETpyObIX OMIMOOK MOJTOTOBKHU, JOIYIle- MOArOTOBKU, 0e3 OIlu-
HO HECKOJBKO Herpy-|0oK
OBIX OMMOOK
Hanuuue |Ilpu pemenun craH-|IIpoaemoncTpupoBansl [IIpogeMoHcTpupoBansl |[IponeMoHCTpUpOBaHbI
YMEHUH  |[JapTHBIX 3aJa4  HE|OCHOBHEBIC YMEHHUS,[BCE OCHOBHBIC YMEHHUSI,|BCE OCHOBHBIC YMEHHSI,
MPOJIEMOHCTPUPOBAHBI |PELICHBI THIIOBBIE 3a-|pelIeHbl BCE OCHOBHBIC|pEIICHBI BCE OCHOBHBIE
OCHOBHbIE YMEHUS,|Jaud ¢  HEerpyObIMM|33a7aud C HErpyObIMH|3aa4dl C OTAEIbHBIMU
UMENIN MeCTO TIpyOble|omOKaMy, BBINOJIHE-|OMIMOKAMH, BBIIIOJIHE-|HECYIIECTBEHHBIMH
omnoKu HBI BCE 3aJaHMs, HO HE|HBl BCE 33JaHUs B MOJ-|HEIOYETaMH,  BBINOJ-
B MTOJTHOM 00BEME HOM o0BeMe, HO HEKO-|HeHHl BCE 3aJaHHsi B
TOpBIE C HEIOUETAMHU  |[IOJTHOM 00BbeMe
Hamnumne |(Ilpu pemenun craH-|Mmeercs  muHuManb-|IIponemoncTprpoBans! [[IpogeMoHCTpHpPOBaHBI
HaBBIKOB |JapTHBIX 3agad  HE|HbIH HaOOp HaBHIKOB|0A30BbIC HABBIKM IPW|HABBIKK TMPH PELICHUU
(BagmeHue |IpONEMOHCTPUPOBAHBI (A1 PEIIEHHs] CTaH-|pell€HUM CTaHAAPTHBIX HECTAHJAPTHBIX 3a7ad
ONBITOM) |0a30BbIC HABBIKH, MIME-|TapTHBIX 3a/ad ¢ HEKO-[3a1a4d ¢ HEKOTOPHIMH|0e3 OMMOOK W HeIode-
AU MecTo  TpyOble|TOPHIMHU HEOUYETaMU |HEIOYETaMHU TOB
OIMOKHU
Xapakte- |[Kommerenmus B mon-|{CopmupoBanaocts  |ChopmupoBarnHOCTh  |CHOPMHPOBAHHOCTH
pUCTHUKA HOH MEpE HE C(i)OpMI/I- KOMIICTCHIIMN COOTBET-|KOMIICTCHIIMHU B I ECJIOM|KOMIICTCHIIMHK  I1OJIHO-
chopmu- |poBaHa. MIMeONMUXCSA|CTBYeT MHUHHMAJIbHBIM|COOTBETCTBYET TpPeOO-|CThI0  COOTBETCTBYET
pPOBaHHO- (3HAaHWH, yMeHWH, Ha-|TpeOoBanmsM. Iwmero-{Banusm. Wmeromuxcs|tpedoBanmsm. Hmero-
CTU KOM-|BBIKOB HEIOCTATOYHO|IUUXCS 3HAHWH, yMme-|3HAHUH, YMEHUN, Ha-|IIUXCS 3HAHUNA, YyMe-
NETCHUMUU |IJI1 PCHICHUA IIPAKTU- HHI7[, HaBBbIKOB B IIC€JIOM|BBIKOB M MOTHBAIlUU B HHI>'I, HaBbBIKOB U MOTH-
yeckux  (mpodeccro-|JocTaTouHoO I pelle-|[e oM A0CTaTOYHO UIs|Ballud B IIOJHOH Mepe
HaJIbHBIX) 337124 HUS MPAaKTUYECKUX [PELICHUS] CTaHJAPTHBIX |IOCTaTOYHO IJISl pelle-
(mpodeccHOHANBHBIX) |MpaKkTHYECKUX  (TIPO-|HUSI CIIOKHBIX TPAKTH-
3ajad, HO TpeOyeTcs|deccnoHanbHbIX) 3a1ad ueckux  (mpodeccno-
JIOTIOJTHUTENbHAs TIpaK- HaJIbHBIX) 33124
THUKa 1O OOJBIIUHCTBY
MPaKTUIECKUX 33734
YpoBeHb
chopmu-
pPOBaHHO- Husknit Hwuxe cpennero Cpennuit Bricoknii
CTH KOM-
HEeTEHIAI

3. OneHo4YHbIE CpeACTBa
[To HIKENPUBEICHHOW CXeMe MPHUBOATCS THIIOBBIE KOHTPOJIBbHBIE 33JaHNs WIJIM HHBIE MaTe-

pHajbl, HEOOXOIUMBIE Il OLICHKHU 3HAHUHM, YMEHH, HaBBIKOB U (WJIM) OMBITA JAEATEIbHOCTH, Xa-

PaKTEpU3YIOIKX CPOPMUPOBAHHOCTh KOMITETEHIMI Ha JaHHOM JTare (cM. Tabnuiy 1).

MeToanyeckue MaTepuaibl

VYcnoBus ¥ NOpsAOK MPOBEAEHUS TEKYIIET0 KOHTPOJIA U dK3aMeHa AaHbl B [Ipunokenun Ne

2 k nonoxennio [1B/I-07 «O npoBefcHNH TEKYIIETO KOHTPOIIS YCIIEBAEMOCTH M IMPOMEKYTOTHON

aTTECTAIlUU 00YJArOIITUXCSI.

BanbHo-peliTHHrOBas OLleHKa 3HaAHMII 00yuyalomuxcs cocraBieHa B coorsercTsuu ¢ [1B/I-07 «O
MPOBEJICHUH TEKYIIET0 KOHTPOJISL YCTIEBAEMOCTH U MMPOMEKYTOUHOM aTTeCTalluu 00y4YaroUIXCs.

3.1. Bonpocs! 1J1s1 IpoBeieHUsI KOHTPOJIbHBIX padoT

Teopemuueckue ocnoswl opzanuueckou xumuu. Cmpoenue, knaccupukayus u HOMEHKIAmMypa
Op2anu4ecKux coeOuHeHuil.
1. Hanummre cTpykTypHBIE (DOPMYIIBL:
2-metninOyteH — 1; 2-meTunoyren — 2; 3-metnnOyteH — 1.




H3omMepaMu Kakoro yriaeBoA0poaa OHU SIBISIFOTCS?

2. Hanmumure Gopmysibl H30MEpOB MEHTAANCHA U YKKUTE THUIBI CBSI3HM (KyMYJHPOBaHHBIC,
M30JIMPOBaHHbBIE, CONIPSKEHHBIE).

3. Hanummmre cTpyKTypHBIE (hOPMYJIBI BCEX 3THICHOBBIX YIIIeBO10po10B coctaBa CsHig , Ha-
30BHUTE HX.

4. Harumure cTpyKTypHBIE (GOPMYITBI BCEX ITHUICHOBBIX yriieBojopoaoB coctaBa CgHi , Ha-
30BHUTE HX.

5. Ckonpko m30MepoB uMeeT rentaH? Hamummre cTpykTypHBIE (OPMYIIBI 3THX H30MEPOB,
HA30BUTE HX.

6. Kakre 13 nepeuncieHHbIX COCTMHEHHUH SIBISIOTCS N30MEPAMH:

a) 2-MeTuiarekcad, 0) 3-MeTwiIrenTaH, B) 3-3THIITEKCaH, T) 2,2-TUMETUJITCITAH,

1) 2,4-TUMETHIITEKCaH.

7. CKOIIbKO MOKET OBITh YTIIEBOIOPOIOB, COJIEPIKANTUX TPETHUHBIA YTIIEPOIHBIA aTOM Y TICH-
TaHa, y rekcaHa?

8. Hanmmue ¢popmynsl Becex n3omepoB coctaBa CgHip, Ha30BUTE HX.

9. Hanmmmwmre cTpykTypHBIC GOPMYIIBI H30MEPOB I'elTaHa COACPIKaIUX ABA TPETUUHBIX yIJe-
ponHbix atoma. HazoBute ux.

10. Hanumure ctpykrypHbie (GOpMyIlbl H30MepoB HukinoankaHoB coctaBa CsHig. HazoBure
ux.

11. Hanumure cTpyKTypHYIO GOPMYITY M €ro XUMHUYECKYI0 POpMyTTy, YKaKUTE K KAKOMY IO-
MOJIOTUYECKOMY PSITY OTHOCHUTCS JAHHBIN YTIIIEBOIOPO/I;

a) 2,3-muMeThiIIeHTaH

0) 2-metmiOyraauex 1,3

B) 2-metunOyteH — 1

r) 3-metmnOytuH — 1

1) 3-MeTWINCHTaH

e) 2,2,3-TpuMeTWINeHTaH

k) 2-3THIrekcuH — 1

3) 3-metwirekcuH — 1

n) 3,4-mumeTni-3-3TUarekces — 1

K) 3,4-numeTmirekcaane-1,5

12. JlaiiTe Ha3BaHHE CIEAYIOIIEMY BEIIECTBY, MOJYEPKHUTE BTOPUYHBIE aTOMBI YIIepoia.
Hanummwure popmyny ero romosora:
a) [ -

] |C|]%
0) %|Chl,
H 2
HC—CGC—C—C—a4
G4
B) =i




r) H H H B
RN
4 |C1:—é 4
4
1) HT—T (|3_CH2
CH; CH; CHj
€) CHs
H
HsC c|; C—CH,
CH; HC——CH,4
CHj,
K) A A
| = = | H
H=""&¢d &4
3) CHs
) =
=
e e G
—
K) CH3

Kakoii Tun peakiuu (3aMeIIeHus] WU MPUCOSANHEHHS) XapaKTePeH I ATOTO COeIUHEHUSI.
HanummTe ypaBHEHHE peakIiy C XJIOPOM.

13. CocraBbTe ypaBHEHHE PEAKIIUU THIPUPOBAHUS CIIEAYIONIETO COSINHEHHSI, HA30BUTE MPO-
JYKT peakLuu:

a) 2-metwineHTeH — 1

6) 2,3-numeTnnoyren — 1

B) 2-METHIINIEHTEH — 2

r) Oyraauen — 1,3

n) 2-metunmnporneH — 1

e) 4,4-TMMETHIITICHTEH — 2

x) 2,3-mumeTnnOyTeH — 2

3) 2,3-numertunoyranues — 1,3

n) 2,4-TUMEeTHITEeKCEH — 3



K) 2,3-nuxyiopneHTer — 1
J1) TeKCEeH — 2
M) OyTuH — 1
14. Hanuimute ypaBHEHHUS! peaklHil, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA HA MpPUMEPE
BEIIECTBA:
a) OytuH — 1
0) OyTuH — 2
B) meHTHH — 1
') NEHTHUH — 2
1) IPOITUH
Kakas peakuus HazpiBaetcst peakuuend Kyueposa?
15. Hanummure ypaBHEHUs peakUUid, NOATBEPKAAIOIINE XMMUYECKUE CBOMCTBA AJIKAHOB HA
npumMepe:
a) 2-MeTUJIIpoIiaHa 0) 2-MeTHIINeHTaHa,
B) 2,3-mumeTmiOyrana, T) OyraHa 1) 2,2-TuMeTHI0yTaHa.
16. Hanummure ypaBHEHHS peakivii, HOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA JIKEHOB C :
a) Oyren — 1, 0) Oyren —2, B) neHTeH — 1
) eHTeH — 2 , 1) 2-MeTuioyTeH — 1.
17. Hanummre ypaBHEHUsl peaklMid, MOATBEPXKAAIOIINEe XUMUYECKUE CBOMCTBA apoMaTuye-
CKHX YTIJIEBOJOPOIOB C:
a) METUJIOCH30JI0M, 0) 0 — TUMETHUIIOCH30JI0M,
B) 3THJIOEH30JIOM , T) O — METHJIATUIOCH30JIOM.
18. Xumnueckue cBoiicTBa 6eH3011a.
Ha kakue rpymnmbl AensTCsS BCE 3aMECTUTENH MO XapaKTepy CBOETO HAIMPaBIISIIOIIETO JEHCT-
Busi? Vcxons u3 GeH3orna, noiayyure:
a) M—OpOMHUTPOOEH30J1
0) 0 — 1 n—OPOMHHUTPOOCH3OIL.
19. B xakoii mocneaoBaTeIbHOCTH HAJAO0 MPOBOAUTH PEAKIIUU XJIOPUPOBAHUS U HUTPOBAHUS,
9T00BI M3 O€H30J1a MOTYYuTh 1-X110p — 2,4-muHUTpoOeH301? HannimuTe ypaBHEHUS PEaKIIid.
20. HanuiuTe ypaBHEHHs] MOHOHUTPOBAHHS:
a) oTiwiben3ona 0) Tomyosa (MeTHIOEH3071a)
(@)

OH
B) OEH30MHOMN KUCIOTHI

r) HUTpoOeH3ona 1) ¢peHona. HazoBute mpoayKThl peakivH.

21. HanumuTe ypaBHEHMsI peakivii mpeBpaleHuii Toayosa B

2-HUTPO — 1-METHIIITUKIIOTeKCaH.

22. Hamumure ypaBHEHUs peakuMid cyiabpupoBaHHMs OeH307a (C OJHOW M JBYMS MOJISIMHU
cepHOI KucnoThl). HazoBUTE MPOIYKTHI PEAKIIUH.

23. Kakwue BeniecTBa MoyydaTcs IpH Cyab(hUpOBaHUU:
OH

a) o TIII0eH3071a, 0) HUTPOOEeH301a B) peHoIIa T') H30TPOMUIOCH301a
24. Hanmmure ypaBHEHHE PEAaKIIMU OKUCIIEHUS PACTBOPOM MEPMAHTaHATA KaJIHSL:

a) mporeHa, 6) Tonyouna, B) OyTeH — 2, T) 0 — IUITHIOEH30I1a, 1) M — TUMETHIOCH3011a,
€) MeHTeH — 1, %K) TekceH — 2.

Kpurepun onieHKkM KOHTPOJILHOM padoThI



B xome mpoBeneHHsS KOHTPOJIBHBIX Pa0OOT (AyIUTOPHBIX W JIOMAIIHUX) IPENOAaBaTeNb
BCTaBJIIET 00YYAIOLIEMYCSl OTMETKY «3auTEHO», WIN «HE 3a4TE€HO», ONEPUPYsl CIAETYIOIUMH KpH-
TEPUSAMU:

«324YTEHO»

OOyuaromnumiicsi MoKa3ajl 3HaHUE OCHOBHBIX MOJIOKEHUHM TeMbl YUeOHOH AUCIUITUHBI, YMEHHE
IIOJIyYUTh ITPABWIIBHOE PEIIEHUE HAa KOHKPETHO ITOCTABJICHHBIM BOIIPOC 3aJaHUs U3 4MCIIa IIPelry-
CMOTpPEHHBIX paboueil mporpaMmoi.

«He 3a4TEeHO0»

[Tpu oTBere 00ydarolIEerocs BBHIIBUIUCH CYLIECTBEHHBIC MPOOENbl B 3HAHUSIX OCHOBHBIX I10-
JIO)KEHUH TeMbl y4eOHOU MUCIUIUIMHEI, TOKA3aHO HEYMEHHE TIOJIYyYUTh NMPABUIIHBHOE PEIICHUE KOH-
KPETHOH NMPAKTUYECKOHN 3a7a4M M3 YKCIIa MIPEAYCMOTPEHHBIX pabodeil mporpaMMoi ydeOHOM auc-
LUTTAHBI.

3.2. Bonpocs! /151 IpoBeeHUsI KOJIJIOKBHYMAa

Yeneeooopoowl. Ankanwl, yuxknoankamnsl, aikenvl, aiKaOUeHsvl, AAKUHbL, APEHBL: U30MEPUS, HO-

MeHKIamypa, cmpoeHue, Cnoco0bl NOAY4YeHUA U XUMUUECKUe CE0ICmeda.

1. T'omonoruveckuii psn ankeHoB. ['oMonoruueckas paznocts. M3oMepus 1 HOMEHKIATypa aj-
KEHOB.

2. HN3o0pa3zute CTPYKTYpbl alKeHOB: 2-OyTeH, 2-MeTWJNpONeH, 2-MeTi3-rexceH, 4.,4-
JUMETHII,2-TIEHTEH.

3. Crpoenue >tunena. 'ubpuauzanus atoma yriaepoa B ankenax. O6pa3oBaHue m-CBS3U U G-
ckenera. [IpuBenure onpeneneHus - U n-CBsI3ei, NPUMEPbl OPraHUYECKUX U HEOpraHuue-
CKHUX COEIMHEHUI C TaKUMHU CBSI3SMH, MIPUMEPHI COSAMHEHHM, COAEePKAIINX: a) TOJIbKO G-
CBsI3H, 0) G- U TT-CBSI3H.

4. T'eomerpuueckas u3omepus aakeHoB. [[puurHBI BOSHUKHOBEHUS U MPU3HAKKA BO3MOXKHOCTH
HaJIMYUs [UC-TPaHC-U30MEPOB.

5. IlpuBeaute CTPYKTYphl IIMC- U TPAHC-U30MEPOB i 2-MeTWIL,2-OyTeHa, 2-TieHTeHa u 2-
reKCceHa.

6. Homenkiatypa ankaHoB. TpuBuanbHbIC Ha3BaHUs, Ha3BaHU [0 PAIlMOHAIBHON U CUCTEMa-

tudeckoii (IUPAC) HomeHkaType.

N3omepust ankaHoB. [Ipumeps! n130MepoOB.

8. Kondopmaruu u koH(bOpMepsl. 3aCIOHEHHEIC, 3aTOPMOCHHEIC, CKOIIIEHHBIC KOH(OpMauu
(xoH(popMmepsl). [IpoekunonHbie GopMyssl KOHPOPMEPOB.

9. H3o0pasute CTPYKTYypHI U JaiiTe Ha3BaHUs Bcex coequHeHni CsHyo.

10. [laiite na3Banus crpykrypam CgHis mo panmonanshoit u cucrematnueckoir (IUPAC) Ho-
MeHKkJaTypaMm. OrmnpenenuTe B yKa3aHHBIX BBIINIE COEIMHEHUSX IEepBUYHBbIE, BTOPUYHBIE,
TPETUUYHBIE U YETBEPTUUHBIE aTOMBI YIJIEPOJA.

11. IlpupoiHbIE HCTOYHUKHU AJIKAHOB.

12. HazoBuTe coenuHeHue, MoIydyaeMoe NpU B3aWMOJCHCTBUU METAUIMYECKOr0 HaTpus u 2-
XJIOPIIPOTIaHa.

13. HazoBuTe coenuHeHHs, MOJIy4daeMble MpPH B3aMMOAECHCTBHUM METAJUIMYECKOTO HATpUs CO
CMECBIO XJIOpITaHa U 2-XJIOpHpoNaHa.

14. PeakuinoHHas ClIOCOOHOCTH ajaKaHOB. THITBI peakuuii, Hanboee XapaKTepHbIX JUIsS HUX.

15. 'omonoruyeckuii psig ankuHoB. HoMeHKIaTypa, BUIBI H30MEPHH.

16. CtpykTypa TpoitHOI CBs3M B MoJieKyJie anetuieHa. ['ubpunusanus atoma yriepoaa, O6pa-
30BaHUE G- U T-CBA3EH.

17. ConocraBbTe XapakTepUCTUKU OJUHAPHOM, IBOMHOM M TpoitHO# cBsi3u C-C (anuHa cBs3H,
SHEPTrusl CBSA3M, FEOMETPHs BAJIEHTHBIX opouraineil). O0bsicHuTe HabI01aeMble SIBICHUS, B
TOM YHCJI€ HAIUYHE WIH OTCYTCTBUE LIUC/TPAHC-U30MEPOB.

18. O0BsicHUTE N3MEHEHUE KHUCIIOTHBIX CBOMCTB B PSITy dTaH-ITHJICH-AICTHIICH.

~



19. Hanmmnre ypaBHeHus: peakuuii B3aumoneicteus 1,2-auépombyrana u 1,1-mubpomOyrana
CO CIIMPTOBBIM PACTBOPOM HLIEJIOYH.

20. IIpuBenuTe CTPYKTYpHBbIE (OPMYJIBI TUTATIOr€HAIKAHOB, HEOOXOAMMBIX Ui CHHTE3a Q)
poNuiIaleTuiIeHa, 0) MeTUIN30NPOIIMIALEeTHIICHA.

21. Hanmumure cxembl oydeHus: a) 2-OytuHa u3 2-Oytena, 0) 1-neHTuHa u3 1-meHTaHoza.

22. [IpuBenuTte cxembl peBpaiieHus 4-MeTui,l-rneHTena B 4-MeTui1,2-eHTHH U 1-0yTaHosa B
2-OyTHH.

23. JlaliTe Ha3BaHUE AIKUHY, KOTOPBIA 00pa3yercs u3 2,2,3,3-TeTpaxIopIlieHTaHa.

24. VI3omepus 1 HOMEHKIJIATypa AueHoB. Kinaccudukanus 1ueHoB.

KpnTeme OLCHKH KOJUVIOKBUYMAaA
«OTJIMNYHO», BBICOKMH YpPOB€HbL

OOyuaromuiics MOKaszaja MPOYHbIE 3HAHHS OCHOBHBIX IOJIOXKEHHM MO TeMe KOJUIOKBHYMa B
paMKax pazjesia y4eOHOM AMCIUIUIMHBI, YMEHHUE CAMOCTOSATEIbHO PElIaTh MPaKTUYECKHUE 3a]auu,
nenath 000CHOBAHHBIE BHIBOJIBI.

«xopouio», MOBBLIIEHHBIH YpoB€HL

OOyuaromuiics Mokasaj MPOYHbIE 3HAHUS OCHOBHBIX IOJOXEHHM 1O TEME KOJUIOKBHMYMa B
paMKax pazjena yueOHON NUCLUIUIMHBI, YMEHHUE CAMOCTOSITEIbHO peIllaTh KOHKPETHbIE MIPAaKTHYe-
CKHE 3aJaud, MPEeAyCMOTpPEHHbIE pabodeil mporpaMMoi, OPUEHTHPOBATHCS B PEKOMEHIOBAHHOU
CIIPaBOYHOM JIUTEPATYPE, YMEET NIPAaBUIIBHO apTyMEHTUPOBATH I1OJIyYEHHBIE PE3YJIbTATHI.

«Y/10BJIETBOPHUTEIHbHO», IOPOTOBbIii yPOBEHb

OOyuaromuiics moka3an 3HaHHUE OCHOBHBIX IOJIOKEHUN TEMBbI B IIpe/ieiax COOTBETCTBYIO-
1iero paszzena yd4eOHON MUCHUIUIMHBI, YMEHHUE TIOMYYUTh C TOMOIIBIO MPEnoiaBaTeisl MPaBUIbHOE
pelleHre KOHKPETHOM MpaKTUYeCKOM 3aJaud U3 4Hciia MPeLyCMOTPEHHBIX B TEME, 3HAKOMCTBO C
PEKOMEHI0BaHHOW yueOHOM JUTEepaTypOu.

3.3. Bonnpocskl kK yCTHOMY onpocy

Bonpocwi k ycmuomy onpocy no meme «Amunot»
1. Yto Takoe aMUHBI?

2. Knaccugukanys aMuHOB?

3. CtpoeHnue aMuHOB?

4. Kak onpenenuTs CTpyKTypy aMuHa?

5. Kakumu cBoiicTBaMu 00J1a1at0T aMUHbI?

Kpurepun oueHnBaHusl yCTHOIO 0TBETA HA NPAKTHYECKOM 3aHSAITHH, CEMHHAape

Pa3BepHyTHIN OTBET CTYy/IEHTA JOJKEH MPEACTABISATH COOOM CBSA3HOE, TOTUYECKHU MOCIIEI0-
BaTeJNbHOE COOOIIEHUE HA 3a/IaHHYIO TEMY, OKa3bIBaTh €0 YMEHHUE TPUMEHSTh ONPEIeICHNUS,
npaBI/ma B KOHerTHI)IX cnyqasfx.

Kpurepuu onenuBanus:

1) NOHOTY M MPaBUIBHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, TOHUMAaHUS U3y4YEHHOTO;

3) si3p1KOBOE 0OPMIIEHHE OTBETA.

OneHka «5» CTaBUTCS, €CIIH:

1) cTy€HT MOTHO U3J1araeT MaTepual, 1aeT MPaBUILHOE ONPECICHIE OCHOBHBIX MTOHSITHA;

2) u3naraeT MaTepuai MocleA0BaTeIbHO H MPABHIBLHO C TOUKH 3PSHHS] HOPM JTUTEpaTypHO-
TO sA3bIKA.

«4» — CTyIIEHT JaeT OTBET, YAOBIETBOPSIOIINN TEM K€ TPEOOBAaHUSAM, UTO U JUISI OTMETKHU
«5», HO momyckaeT 1—2 ommOKHu, KOTOPBIE CaM e HUCTIPaBIsIeT, U 1—2 HemovYeTa B OCIIeI0BATEb-
HOCTHU U SI36IKOBOM O(OPMIICHHH H3JIaraeMoro.



«3» — CTYACHT OOHapy>XMBaeT 3HAHHE U MOHMMAaHUE OCHOBHBIX IOJIOKEHHH JaHHOW TEMBI,
HO:

1) m3naraer MaTepuall HEMOJHO M JIOIMYCKaeT HETOYHOCTH B ONPEACICHUM MOHATUN WIN
(bopMynHpOBKE MTPABUI;

2) nznaraeT MaTepual HeroCIeI0BaTeIbHO U JOMYCKAET ONIMOKU B S3IKOBOM O(OPMIICHUT
U3J1araeMoro.

Onenka «2» CTaBUTCS, €CIM CTYIEHT OOHapyKMBaeT HE3HaHHE OOJIbILIEH YaCTH COOTBETCT-
BYIOILIETO BOIIPOCA, AOIYCKAeT OUIMOKK B (POPMYIMPOBKE ONPEAEICHUN U MPaBUil, HCKaXKaroIIUe UX
CMBICII, OECTIOPSIOYHO M HEYBEpEeHHO u3iaraetT Marepuan. OueHka «2» oTMe4aeT Takue HeAOoCTaT-
KU B MIOATOTOBKE, KOTOPBIE SIBJIAIOTCS CEPbE3HBIM MPEMSATCTBUEM K YCIIEUITHOMY OBJIAJICHUIO TOCIIe-
JYIOUTIM MaTepHATIOM.

3.4 JlaGopaTopHblie padoThI
Jlabopamopnasa no meme «Kauecmeennuvie peakyuu na cmpykmypy 6eaka»
O3HaKOMJICHHE C YHUBEPCAITHHBIMH IIBETHBIMHU PEAKIMSIMH HA OCIKU M CHeNU(PUUISCKUMH peak-
UM Ha OTAENbHBIE aMUHOKHUCIIOTHI, COJEpKaIIrecs B OCIKOBBIX pacTBOpax.
1. Oonapysicenue 6 fenkax nenmuoHslx ceaszeil (buypemoeasn peakyus).
buypeToByo peakifio JarT BCe COSAUHEHNUs, COIePKaIUe B MOJIEKYJIe ABE U OoJblie ABYX OIu3-
KOPACIIOJIOKCHHBIX METITHIHBIX CBSI3EH.
Peaxkmuewor: NaOH — 10 %-1i pacmeop, CuSOs — 1 Y%-1i pacmsop.
Qobopyooeanue: wmamue ¢ npooUpKamu, NUNEMKU.
Xumuzm peaxyuu: JlueHonbHBIE POPMBI MENTUIHBIX CBS3EH 00pa3yIOT KOMIUIEKCHOE COSIUHEHHE C
THJIPOOKUCHIO MM, B KOTOPOM KOBAJCHTHBIC CBSI3M OOPa30BaHBI 3a CUET BOAOPOAA E€HOJIHHOTO
TUIPOKCHUIIA, @ KOOPAUHAIMOHHAS — 3@ CUET 3JIEKTPOHHBIX Map aTOMOB a30Ta UMUHHBIX TPYIII.

R R1 R2

—N —CH—C =N —CH—C =—N —CH—

(o) .
on ~~ :Cu |OH
1
=N :(|: —c| H—N =—=C —CH—N —C —
=3 Rs

XoJ1 paboThl: B MpoOUPKY HaIuTh 1mil pactBopa Oenka, 1-2 mi 10% NaOH u 1-2 kannu pactBopa
cepHokucioi menu (1%). [Ipu B36anThIBaHNU MTOSBIISIETCS (DHOJIETOBOE OKpPAIITUBAHUE.

2. Hunzuopunosas peakyus Ha 6e1Ku u npupooHsie o - AMUHOKUCIOM bl

HunrnapunoBas peakuus sBISIETCS YHUBEPCAJIbHOM peaklMeil Ha BCE aMMHOKHCIIOTHI, MMEOLIUE
IPYNILy B OL-TIOJIOKEHUHU.

Peaxmuewt: 0,5 %-1i pacmeop Huneuopuna.

Xumusm peaxyuu.

R R
| | H | || H
HN—C —H * — C—H~+ ¥ NH; - CO
! | o
COOH | o |
a-aMUHO HUH2UOPUH anvoezuo 80CCMANOB/ICHHAS
Kucioma Gopma nuneuopuna

Xoa paboThl: K 5 KarisiM UCCIIeyeMOro pacTtBopa Oenka gobasisiem S kamenb 0,1% BogHOTO pac-
TBOpAa HUHTUAPUHA U KumATuM 1-2 muH. [losBhsieTcst po3oBo-QHOIETOBOE WM CHHE-(DHUOJIETOBOE



okpammBanue. Ilpu crosHumn pactBop cunHeeT. OKpalllMBaHHWE YKa3blBae€T HA HAJIMUYUE O - AMUHO-
TPYIIIIBL.

3. Kcanmenpomeunosasn peakyus Ha 4WUKIudecKue AMuUHOKUCIONbL
Ora peakius OCHOBaHAa Ha 00pa30BaHUM HUTPOMPOU3BOJHBIX APOMATHUUYECKUX aMHUHOKHC-
70T ((heHmIananuH, TAPO3UH, TPUNITO(haH).
Peaxmuewor: HNO3 rxony., NaOH — 20 %-ii pacmsop.
Xumusm peaxkyuu:

OH OH O
@]
N/ N/ONa
X ZER
-H,O O @]
+ HNOs 2 +Na0i
ik
CH—CH CH, H,
COOH H,N— CH—COOH H,N— CH—COOH
MUpo3uH HUMPONPOU3B0OHOE MU~ XUHOUOHOE npou3Bo0Hoe
PO3UHA JHCENMO20 YBEMA OPAHIHCEBO-ICENMO20 UYBema
pH <70 pH>70

Xon paboter: K pactBopy 6enka 1 M1 npuiiuth 5-6 Karnenb KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI,
Oernok BhIMagaeT B ocanok. [Ipu momorpeBannu (OCTOPOKHO) PACTBOP OKPAIIUBAETCS B JKEJITHIN
nget. [locne oxnaxkaeHus B MpoOMpPKy HaMMBAOT 1Mo KarisiMm 10% pacTBOp €AKOro HATpa JI0 MOSIB-
JICHUS] OPAH)KEBOT'O OKPALIMBAaHUI BCIEACTBUE 00pa30BaHUsI HATPUEBOM COJM JUHUTPOTUPO3HHA.

4.  Peaxuus Munnona

Peakius Mwusuiona xapaktepHa Il O€JIKOB, COJAEPIKAIIUX apOMATHUYECKYI0 aMHUHOKHUCIOTY THPO-
3UH.

Peaxmuevl: peaxmus Munnona(p-p azomuokuciou pmymu 6 KoHyenmpupogaunou HNQOs) , pac-
meop benka.

Xumusm peaxyuu:

OH O OHg
+
02N /N \O_
+ HNO, + HgNO,
S2H,0
CH,~CH—COOH CH,~CH—COOH
NH, NH,
THP O3WH PTYyTHAs COJb JTUHUTP OTHP O3UHA

Xoa pabotsl: K pactBopy Oenka 1-2 ma npunuth 5-6 xanenb peaktuBa Muiona. Ocanok Oenka
IpU HAarpeBaHUM OKPAIIMBAETCS B KPAaCHO-KOPUUYHEBBIN 1IBET, BCIEACTBUE OOpa3oBaHUS PTYTHOM
comu HUTpo3uHa. CienyeT n3derath nprbOaBiIeHus W30bITKAa peakTHBa MUILIOHA, TIOCKOJIBKY OH CO-
JIEPKUT a30THYIO KUCIIOTY, KOTOpasi MPH B3aUMOJICHCTBUU ¢ OEJIKOM MOXKET JaTh JKEITOe OKpaIlu-
BaHME (KCAaHTOMPOTEHMHOBYIO PEAKITHIO), MACKHPYIOIIEe PeakIinio MunioHa.

S. Peakuyusa @onsa na amunokuciomol, cooeprcaujue cepy

Peakmust 00ycioBieHa HaluuMeM B O€NKe cepy COJIepKalluX aMUHOKHCIOT — IIMCTeHWHA, IUCTHHA.
OHa ocHOBaHa Ha OTUICTJIEHUU CEPOBOIOPOAa OT aMUHOKHCIIOT MPH IIETOYHOM TUposn3e Oenka ¢
oOpa3oBaHueM cynb(uia HATPUS.



Peaxmuevl: peakmus Pons (5 %-1i pacmeop ayemama c8UHYA, CMEUWAHHBIU C PasHbIM 00vemom 30
%-20 pacmeopa edkoeo Hampa,).
Xumusm peaxyuu:

CHz—SN CH,OH

+
CH—NH; + 2NaOH H20 CH—NH; + Na,s - H,0
I
COOH COOH

yucmeur CePUH

(CH3;COOH)Pb * 2 NaOH

Pb(ONa); - 2 CH3COOH
ayemam c6UHYya I’l]l}OM6um Hampus

Na,S * Pb(ONa), + 2H,O0 —> PbS, * 4 NaOH

YepHbIli 0CA00K

Xoa paboTel: OepeM 2 MPOOUPKHU M HAJIMBACM B MEPBYIO 5 Karenb p-pa SUYHOrO Oelika, a BO BTO-
pyro 5 Kamenb jkelaTuHa. 3aTeM B 00e mpoOupku qobasisem 1o 5 kamnenb peaktua ®oms. MuTen-
CHUBHO KUIISITHM 00¢ npodupku. Yepes 1-2 MUH 1TOCIIe KUMSTYCHUS MPU HATMYUUA CEPOCOACPIKALIUX
KHCIIOT MOSIBIISIETCS OCA/IOK YEPHOTO IIBETA.

6. Peaxyusn Ilaynu (Ha TUCTUAUH).
Peakmus [laynu mo3Bossier 0OOHApYXHUTh B O€JIKE aMUHOKHUCIIOTHI TUCTUAWH M THPO3UH, KOTOPHIC
00pa3yroT ¢ 11a300eH30CyIb(HOHOBON KUCIOTOW KOMIUIEKCHBIE COEIMHEHUS! BHUIIHEBO-KPAaCHOTO
1IBETA.
Peaxkmueunl: cynvhanunosas kucioma — 1 %-ii pacmeop 6 5 %-m pacmeope consHOU KUCIOMbL,
NaNO; — 0,5 %-it pacmesop, Na;CO3 — 10 %-ii pacmeop.

Xumusm peaxyuu.:

NH," NEN

+ NaNO, + HCl
>

- 2H,0 - NaCl
oy SO,
Cy.TIB(baHI/IJIOBaSI KHUCJII0Ta ,Z[I/Ia?»OCYJIB(I)aHI/IJIOBaSI KHUCJI0Ta
: @ o
S0.- CH CHCOOH
3 ] CH CHCOOH
NH, 2]
NH,

2,5-6uc(n-cynbhod eHrIa3o)ruCTHIINH
BUIIHEBO-KP aCHBIN
Xon pabotsl: K 1 mn 1 %-ro pactBopa cynbhaHuinoBoi KUCIOTH B 5 %-M pacTBOpe COISIHON KH-
cinoTel npuiuBaioT 2 mia 0,5 %-ro pacTBopa HUTpUTA HATPUS, CUIBHO BCTPAXUBAIOT U HEMEJIEHHO
N00aBIISAIOT CHayana 2 MJ pa30aBIeHHOTo Oelika, a 3aTeM Mocje MEepeMEIIMBaHUS COAEPKUMOTO



npobupku 6 mi 10 %-ro pactBopa kapb6oHata HaTpus. Ilocie cMmemeHust pacTBOPOB pPa3BHBAETCS
BUIIIHEBO-KPACHOE OKpAIIMBaHHUE JHA30KPACUTEIIS.

Kpurepun onenuBanus gadopaTopHoii padoTsl

[IpaBunbHO oopmiteHHas 1abopaTopHas padoTa JOKHBI COAepkKaTh B ce0e pa3/iesbl:

e Ha3Banue paboThI

e OOopyanoBaHue.

e [lenp paboTHI.

e X0/ BBIMIOJHEHUS PaOOTHI.

e Pesynbrarhl HAOMIOICHHUI M BRIYMCIICHUHN B BUJIC TAOJIHII.
e VYpaBHEHHMsI XUMHUYECKHUX PEaKIuid (TP HEOOXOIUMOCTH ).
BpIBOJI (10JDKEH COOTBETCTBOBATH 1I€TTH PAOOTHI).

e OueHka «OTJMYHO) CTABUTCS, €CIIH:
a) paboTa BBITIOTHEHA ITOJTHO, IPABHIIBHO, 03 CYIECTBEHHBIX OIIMOOK, CIICTIAHBI BHIBOIBL;

0) SKCIIEpUMEHT OCYILIECTBJICH I10 IJIaHY ¢ YYE€TOM TEXHHKH O€30IT1acCHOCTH 1 IpaBuil paboOTHI C Bellle-
CTBaMH U PHOOpaMHU;

B) UMEIOTCS OpPraHU3al[MIOHHbIE HABBIKU (TIOAEPKHUBAETCS YMCTOTA pabouero MecTa 1 MopsJ 0K Ha
CTOJI€, SKOHOMHO HUCIOJIb3YIOTCS] PEAKTUBBI).

L4 Onenka «XOpomI0» CTaBUTCs, CCIIH .
a) pa60Ta BBITIOJIHCHA IIPABUJIBHO, 0e3 CYHICCTBCHHBIX OH_II/I6OK, CACJIaHbI BBIBO/JBbI,

0) 1OITyCTUMBIL: HETIOJIHOTA NIPOBEICHUST WK O(OPMIIEHHS SKCIIEPUMEHTA, OIHA-/[BE HECYILIECTBEH-
Hbl€ OIIMOKY B IPOBEJCHUH WIIM O(OPMIIEHUH 3KCIIEPUMEHTA, B IIpaBUJIax padoThl ¢ BELLIECTBAMHU U
npudopamu.

e OuneHka «yJ10BJeTBOPUTEIbHO» CTABUTCS, €CIM JOMYIICHBI OJHA-/BE CYIIECTBEHHBIE OIINO-
KM (B XOJ€ DKCIIEpUMEHTA, B 00BSICHEHUH, B OGOPMIICHUHU PAOOTHI, IO TEXHUKE OE30IacHO-
CTH, B paboTe ¢ BellecTBaMu U Ipudopamu), KOTOPbIE UCIIPABISIOTCS C TOMOIIBIO YUUTEI.

e OueHka «Hey/10JeTBOPUTEIBHO» CTABUTCS, €CIH JOMYIIEHbl CYLIIECTBEHHBIE OMMNOKHU (B XO-
JIe HKCIEPUMEHTA, B 00bACHEHUHU, B 0OPMIICHUH pabOThl, IO TEXHUKE 0€30IacHOCTH, B pa-
00Te C BelecTBaMu U MpudopamMu), KOTOPIE HE UCTIPABIIAIOTCS 1aXKe M0 YKa3aHUIO YUUTEIIs.

Bo Bcex ciyuasix OleHKa CHHMXAeTCs, ecii oOydJaromuiicss He coOiroai npaBuiia TEXHUKU 0e30-

MAaCHOCTH.

3.5. Bonnpocs! /151 NOATOTOBKM M NPOBeeHUs IK3aMeHa
1. TIlpeamer opranuuyeckoid Xxumuu. [IpHuuHBI BbIAETEHUS €€ B CaMOCTOSATENbHYIO HayKy. CBA3b
OpraHMYECKON XUMUU ¢ OMOJIOTHEN, METULIMHON U CEIbCKUM X031 CTBOM.
2. OCHOBHBIE MOJIOKEHHMSI TEOPHUM XHMHUYECKOIO CTPOEHHUS OpraHMuYecKuX coequHeHui A.M.
byrneposa.
Buael v TUIIBI N30MEPUN OPTaHUYECKUX COECIUHEHUN.
TuIbI OpraHMvecKuX peaku.
Knaccugukarus opraHMuecKix BeIIecTB.
Ctpoenue aToma yrieposa. Tunsl rudpuau3anny 3JeKTPOHHBIX 00JIaKOB.
I"'oMonornueckuii pssi, HOMEHKIIATypa U U30MEpHsl IPEAEIBHBIX YIIIEBOJOPOAOB.
MeTtoapl ToyueHus NMpeAeNbHBIX YIIIeBOAOPOJ0B (CHUHTE3 Bropiua, cuHTe3 W3 HenpeaeabHbIX
YTJIEBOAOPOAOB M U3 COJieil kKapOOHOBBIX KUCHOT). [lonyueHne nu npuMeHeHne MeTaHa.
9. ®wusnyeckre U XUMHUIECKHE CBOMCTBA MPEICITBHBIX YTIICBOIOPOJIOB.
10. HomenkaTypa u ©30MepHsi STHIEHOBBIX YIJIEBOIOPOJIOB.
11. Metozs! MoMy4YeHUs STUICHOBBIX yriieBo10po10B. [IpaBuio 3aiiesa.
12. Xumundeckue CBOWCTBA STUIICHOBBIX yIiIeBO10po10B. [IpaBuio MapkoBHUKOBA.
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. Knaccudukamus, HOMEeHKIaTypa U U30MEpHSI IUKIIOATKAHOB.
. MeTtobl oJTy4eHUsI 1 XMMUYECKUE CBOMCTBA IIUKIOAKAHOB.
. HomenknaTtypa u uzoMepus alleTUICHOBBIX YTI€BOJOPOIOB.
. Meronpl moJiydeHUs aAlETWICHOBBIX  YIVIEBOAOPOJOB. AIETWICH, €ro IMoJy4eHue
MIpUMEHEHUE.

XHUMUYECKUE CBOMCTBA alleTHJICHOBBIX YIiIeBoA0poa0B. Peakuus Kydeposa.
DNEKTPOHHOE CTPOCHUE MOJICKYJIbI O€H30J1a. APOMATHYHOCTD.

Howmenkiatypa u usomepusi apoMaTUYECKUX yIiI€BOIOPOJIOB.

Krnaccudukanus u nomydyeHIe apOMaTHYECKUX YTIIEBOAOPOIOB.

Du3NYECKUE U XMMUYECKUE CBOMCTBA apOMATUUYECKUX YTIIE€BOIOPOIOB.
DnexTpoduapHOE 3aMeIeHIe MPOU3BOIHBIX OeH30ma. [IpaBuio opueHTaMH.
Howmenkiatypa u usomepus rajoreHonporu3BOJHBIX YIJIEBOAOPOIOB.
Krnaccudukanus u METo bl OTyYEHUS TaJOTeHOPOU3BOIHBIX YTIIEBOIOPOIOB.
XHUMHUYECKUE CBOMCTBA U MPUMEHEHUE raJOT€HOMPOU3BOIHBIX YIIIEBOJOPO/I0B.
Howmenkiatypa u u3oMepusi ClIupTOB.

Kiaccudukanus 1 METo bl MOTyYEHHUS CITUPTOB.

XHUMUYECKUE CBOMCTBA U MPUMEHEHUE CITUPTOB.

JIByXaTOMHBIE CIUPTHI, UX MMOJYyYEHUE U CBOMCTBA. DTUIICHIJIUKOb.
TpexaroMusbie ciupThl. [HiiepuH, €ro cBoicTBa, IPUMEHEHNE, OUOJIOITMUECKOE 3HAUECHUE.
Knaccudukanus, HoMeHKIaTypa U U3oMepus GeHOIIOB.

du3nYecKue U XUMUIECKHE CBOMNCTBA )EHOIIOB.

[Tonydenue u npuMeHeHue GeHOIOB.

Homenkiiatypa u usomepust ajibIeTUI0B U KETOHOB.

Meroapl oy4eHus anbAeruioB U KeTOHOB. [Iprumenenue.

dusnyeckre U XUMUYECKHE CBOMCTBA aJIbJCrUJIOB U KCTOHOB.

Knaccudukanus, HoMeHKIaTypa U U30MepHusi KapOOHOBBIX KUCIIOT.

MeTo/1bI TOTYy9IeHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

dusnyeckre ¥ XUMHYECKHE CBOMCTBA OJTHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
OYHKIIMOHATBHBIC TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. VX mony4yeHue u cBOMCTBA.
Kupsl, ux knaccudukaius, GU3NIECKUE CBONCTBA U OMOJIOTHYECKAs POJIb.
XHUMUYECKUE CBOKCTBA U MOJTYYECHHUE )KUPOB.

OnTuueckas uzomepus.. [Ipoekuronnsie hopmyns Ouiepa.

D- u L- psansr.

Knaccugukanus yrinesonos. buosgoruueckast poiib yrieBooB.

Momnocaxapuasl. Ctepeoxumusi MOHOcaxapuaoB. D- u L- psaaebr.

Huxnuaeckue GopMbl MOHOCAXaPUIOB: TUPAHO3BI U (PYpaHO3HI.

XuMHYecKue CBOMCTBA MOHOCaXapua0B. bruonornyeckas poib rIFOKO3bI U (PPYKTO3HI.
Knaccudukanusa nqucaxapunon. BoccranasnuBaroniyecs 1ucaxapuibl.
Knaccudukanus nucaxapunoB. HeBocctaHaBnuBaromuecs qucaxapyibl.
[Tonucaxapunpl. Kpaxmai, ero ctpoeHue u CBOMCTBA. | TUKOTEH.

AMMHBI, UX KJ1accUpUKaIMs U HOMEHKIIATypa.

MeTo/1b1 TONTy4eHUs U 0COOCHHOCTH H30MEPUHU aMHUHOB.

. Ou3ndyeckre U XUMHYeCKHEe CBOMCTBA aMHUHOB.

ApomaTH4eCKHuEe aMUHBI, UX METObI IOJTYYEHUSI U CBOMCTBA. AHUJIUH.
AMHMHOKHUCIIOTHI: KJTIaCCU(UKAITUS U HOMEHKJIATypa.

Merto1bl TONyYEHHsS] 1 XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT.
Knaccudukanms 6enkoB. OyHKnu 0€TKOB B OpraHU3MeE.

Crpoenue 6enkoB. [lentuanas cBsS3b, MOTUTIEITHIBL.

XUMHYECKHE CBOMCTBA X METO/IbI CUHTE3a OEIIKOB.

n

HOJ'II/ICElXapI/II[I)I. L[ennlono3a, €€ CTPOCHUC, CBOICTBA U IIPUMCHCHHUC. I/ICKYCCTBCHHOC BOJIOKHO.



Kpurtepun oneHMBaHMS YCTHOI'O OTBETA HA IK3aMeHe

Onenka «5» («OTJMYHO») COOTBETCTBYET CIEAYIOIIEH KaueCTBEHHON XapaKTepUCTHUKE:
«H3JI0KEHO MTPaBUJIbHOE TIOHMMaHKME BOIPOCA U J1aH MCUEPIIBIBAIOLIUI HA HETO OTBET, COJIEPIKaHUE
PACKpBITO MOJHO, MPO(hEeCCHOHATFHO, TPAMOTHOY». BhICTaBIsIeTCs CTYyIEHTY, OOHAPYKHUBILIEMY BCe-
CTOpPOHHEE CHCTEMAaTHYeCKOe 3HAaHHE YUeOHO-IIPOrpaMMHOTO MaTepuaia, YeTKO U CaMOCTOSITEITLHO
(6e3 HaBOASIIMX BOIIPOCOB) OTBEYAIOIIIEMY Ha BOIPOC OMIeTa.

Ouenka «4» («X0po110») COOTBETCTBYET CIEAYIONIEH KaAYECTBEHHON XapaKTEPUCTUKE: «U3-
JIO’)KEHO TPaBUIbHOE MOHMMAHUE BOIPOCA, JAHO JOCTATOYHO MOAPOOHOE ONMUcaHHUe MpeaMeTa OT-
BETa, MPUBEJEHBI U PACKPBITHI B TE3UCHON (hOpME OCHOBHBIE MOHSATHUS, OTHOCSIIUECS K MPEAMETY
OTBETA, OIIMOOYHBIX MOJ0KEHUI HET». BhICTaBiIseTCS CTYNEHTY, MOKA3aBIIEMy CHCTEMAaTHYECKUN
XapakTep 3HAHWU MO JTUCHUIUIMHE U CIIOCOOHOMY K MX CAMOCTOSITEIbHOMY HOIOJHEHHIO U OOHOB-
JICHUIO B XO/I€ JAJIbHEUIeH y4eObl ¥ TPo(heCCHOHATTLHOM JIEATEIIBHOCTH.

Omnenka «3» («y10BJIETBOPUTEIBLHO») BBHICTABISICTCS CTYJCHTY, OOHAPYKHUBIIEMY 3HaHHUE OCHOB-
HOT0 y4eOHO-IPOrpaMMHOTr0 MaTepuaia B o0bemMe, He0OXOAUMOM JUIsl AalibHEHIIe y4eObl, cripaB-
JSIOIIEMYCS C BBIIIOJIHEHUEM 3aJjaHuM, IPElyCMOTPEHHBIX IPOIPaMMOM;

- JOMYCTUBILIEMY HETOYHOCTU B OTBETE U MPHU BBITOJIHEHUHN 3K3aMEHAMOHHBIX 3a/laHUM, HO
00Ja1at0MU HEOOXOAUMBIMU 3HAHUSIMU JJIs1 UX YCTPAHEHHs 1O PyKOBOJCTBOM IPETOaBaTesl.
Onenka «2» («Hey/10BJIETBOPUTE/BLHO») BBICTABIIAETCS CTYACHTY, OOHApPYXUBIIEMY CYIIECTBEH-
HbIE TIPOOEIBI B 3HAHUSX OCHOBHOTO Y4€OHO-IIPOTPAMMHOTO MaTepHualia, OIMyCTUBIIEMY PUHIIH-
NUaJIbHbBIE OIKUOKU B BBIIIOJHEHUU MIPETYCMOTPEHHBIX IPOrPaMMOil 3a/laHui; JaBIIEMY OTBET, KO-
TOPBI HE COOTBETCTBYET BOIIPOCY IK3aMEHALIMOHHOTO OuIieTa.

BanbHo-peliTUHIOBas OlleHKA 3HAHMI 00y4aromMXcsa coctaBieHa B cooTBercTBuu [1BJI-
07 «O mpoBeAeHUU TEKYLIETO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOM arTecTanuu oOydaro-
HIUXCSD.
OueHnBaHue pe3yJIbTATOB MPOMEKYTOUYHOM aTTeCTAIMM:

Orenka Konnuectso 6awios
"HEYIOBJIETBOPUTEIBEHO" 0-23
"yIOBIETBOPUTEIHHO" 24 - 29
"xoporo" 30-35
"oTIMYHO" 36 - 40

Hrorosasi 6ajbHO-peliTHHIOBAsl OLIEHKA:
Omnpezensiercs MyTeM CyMMHPOBaHUs 0aJsIOB, MOJYYEHHBIX 0 Pe3yJIbTaTaM TEKYLIEro KOHTPOJIS B
ceMecTpe, O0HYCHBIX OAJIJIOB U OAJIJIOB, MOJTYUYEHHBIX HAa YK3aMEHE.

Hrorosas peiitunroBast | TpaguiimoHHas OlIEHKA Orenka (ECTS) I'pamanus

OIIEHKA
0-59 HEYIOBIETBOPUTEIHHO F HEYIOBIETBOPUTEIIHLHO

60 - 64 YIIOBJIETBOPUTEIIHLHO E MOCPEACTBEHHO
65 - 74 D YIOBJIETBOPUTEIHHO
75 -84 XOpOouIOo C XOpOLIO
85-89 B OUYEeHb XOPOIIIO
90 - 100 OTJINYHO A OTIHUYIHO




TpaguimoHHas OIICHKa BMECTE C UTOTOBON OATbHO-PEHTHUHTOBOM OIIEHKOW BBHICTABIISIETCS B 3a4UeT-
HO-’K3aMEHAIMOHHYIO BEJOMOCTb.



