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O0JacTh NpMeHeHHUs
@®onpn omenounbix cpeacts (POC) — sBusiercs 00sI3aTENBHBIM TPUIIOKEHUEM K

paboueit mporpamme gucuumuimHbl  «METOABI  MCCIIENOBAHUSA OPraHUYECKUX
COCIMHEHUI» U 00€eCreunBaeT MPOBEPKY OCBOCHUS TIAHUPYEMBIX PE3YJILTATOB 00YUIEHUS

(MeTOIIBI HCCIICAOBAaHNA OPraHUu4YCCKUX COGI[I/IHeHI/Iﬁ KOMIETEHINA H HX
WHJMKAaTOPOB) IOCPEACTBOM MEPONPUATUN TEKyLIEH M NPOMEKYTOYHOW AaTTECTAllUU I10
JUCLUIIIINHE.

Iesu u 3aga4u GOHIA OLEHOYHBIX CPEACTB

Lenbto @oHa OLEHOYHBIX CPEICTB SIBISIETCS YCTAHOBJIEHHE COOTBETCTBUS YPOBHS
MOJrOTOBKH 00yyJaronmxcst TpeOOBaHUSIM dbenepanbHOTO rOCYIapCTBEHHOIO
00pa30BaTeNbHOr0 CTaHIApPTA.

Jlist mocTrKeHUs mocTaBlieHHOH 1€ DOHIOM OIIEHOYHBIX CPEJICTB MO JIUCIUILINHE
«MeTOIIBI HUCCIICAOBAHUA OPTraHUYCCKUX COCHHHCHHﬁ)) pemaroTCsa CICAYyHOUMe
3aJlauu:

— KOHTPOJb M YINpaBiI€HHE IMPOIECCOM MPHOOpeTeHuss 00ydarolUMHCS 3HAHHM,
YMEHUH M HaBBIKOB TPEyCMOTPEHHBIX B PAMKaX JAHHOW JWCITMILTNHEI;

— KOHTPOJIb U OIEHKA CTEIIEHU OCBOCHHS KOMIICTCHIIMIA TIPEyCMOTPEHHBIX B paMKaXx
NAHHOU TUCIIAILINHEL,

— o0ecneyeHrue COOTBETCTBUSA PE3YJIbTATOB OOyYCHHS 3amayam  Oymymein
npodeccuoHanbHOM EATEIBHOCTH Yepe3 COBEPILIEHCTBOBAHUE TPAJIUILIMOHHBIX U BHEAPEHUE
WHHOBAI[MOHHBIX METOJOB OO0y4YeHHsI B 0O0pa3oBaTeNbHBIM Ipoliecc B paMKax JaHHOU
JUCIUTUTAHBI.



1. Ilepeyenp MIaAHMPYEeMBIX Pe3yJbTATOB O0Y4YeHUsS] MO AUCHHUILIMHE,

COOTHECCHHBIX C IJIAHUPYEMBIMHA

00pa3oBaTeJIbHOM NPOTIPAMMBbI

pe3yJibTATAMH  OCBOEHUS

B pesynbrare ocBoenust OOII 6akanaBpuaTta oOydaromuiics JOJKEH OBIaIETh
CJEIYIOIIMMH pe3yIbTaTaMu 00yUeHUs MO TUCHUIUIMHE:

Koapt xommeTeHIuii HauMeHoBaHHe KOMIIETEHIMU

KOI{ U HAMMCHOBAHME HHAUKATOPA TO0CTUKCHUSA
KOMIICTCHIIHHU

I1K-2

Crioco0GeH Hcnonb30BaTh
COBPEMEHHYIO
HMHCTPYMEHTAJIbHYIO 0a3y Juis
MPOBEACHNUS KAYeCTBEHHOTO
KOJIMYECTBEHHOT'O XUMHUYIECKOTO
aHaJIM3a UCCIEIYEMbIX OOBEKTOB

3-11K-2- 31aTh:

-OCHOBHBIE TIPUHITUIIBI, 3aKOHBI, METO I0JIOTHIO
W3Y9aeMbIX XUMUYCCKHUX JUCIIHATLIVH,
TEOPETUIECCKHE OCHOBBI (DU3MUECKUX H
(U3UKO-XUMHYECKUX METO/IOB UCCIICIOBAHMS;
V-IIK-2-YMeTsb:

-BBIOMPATH U MCIIOJIH30BaTh COBPEMECHHYIO
UHCTPYMEHTAIbHYIO 023y U METOIbI
UCTIBITAHUH JIJISL PEIISHHS HCCIIEA0BATEIBCKH X
3aJ1a4 XMMUYECKOH HaIpaBJICHHOCTH,
ITOCTaBJIEHHBIX CIEIMAINCTOM 00JIEE BEICOKOM
KBTI (PUKALIHH;

- MCI0JIb30BaTh (PyHAaMEHTaIbHbIE
XUMHUYECKHE MMOHATHS B CBOEH
npodhecCuOHATBLHOM IS TENbHOCTH;

-IJITAHUPOBATH OTJICIIBHBIC CTATUH
WCCJICIOBAHMSI IPY HAJIMYUH OOIIEro TIaHa
HUP

B-IIK-2 - Bnaners:

-HaBBIKOM ITOATOTOBKHU DJIEMEHTOB
JOKYMEHTAIIMH, TPOCKTOB TIAHOB U MTPOTpamMm
otnenbHBIX 3TanoB HUP;

-HaBBIKOM BbIOOpa TEXHUUYECKHUX CPEACTB H
METOJIOB aHanu3a (13 Habopa UMEIoLUX ) s
pEIICHUS TTOCTABJICHHBIX 3aJ]1a4 Ha
71a00paTOPHBIX 3aHATHSIX | 3anad HIUP

1.2. Dmanvt popmuposanus Komnemenyuii ¢ npouecce oceoenus OIl dakanaspuama

KoMnoHeHThI KoMITeTeHINH, KaK MpaBuiio, GopMUpPYIOTCS MPU U3yYEHUH HECKOIBKHX

JHMCIUILINH, a TAK)KE B HEMAaJION CTETIeHU B TIpoliecce mpoxoskaeHus npaktuk, HUP u Bo Bpems
CaMoCTOSTeNbHOM paboThl oOyuatomerocs. Beimonnenune u 3ammra BKP sBisitoTcst Bumom
y4eOHOM JesITeNbHOCTH, KOTOPBIH 3aBepiiaeT npouecc GopMUPOBAHUS KOMIIETEHITHIA.

MecTo IUCUMILIMHBL U COOTBCTCTBYIOH_II/Iﬁ oTall q)OpMI/IpOBaHI/ISI KOMIIETECHIIUH B

LECJIOCTHOM IIpOLICCCC IMMOATOTOBKHA IO 06pa303aTenLH0171 nporpaMme MOXHO OIPEACIUTDH I10
MaTpune KOMHeTeHI_II/II\/’I, KOTOpas IIpuBOAUTCA B HpI/IJ'IO)KCHI/II/I.

OTalbl (bOpMI/IpOBaHI/IH KOMIICTCHI MU B ITPOLIECCE OCBOCHUA NUCIUIIJIMHBI:

- HA9aJbHBIN 3Tall — HAa TOM JTare (bOpMI/IpyIOTCH SHAHUCBBIC 1 HHCTPYMCHTAJILHBIC OCHOBBI
KOMIICTCHI NN, OCBANBAKOTCA OCHOBHBIC KATCTOPUH, (1)OpMI/Ipy}OTC$I 0a3oBbIC YMCHUA. CTyI[eHT



BOCIIPOM3BOJUT TEPMHUHBI, (PaKThl, METO/IbI, IIOHATHS, IPUHLIMIIBI U IPABUIIA; PELIAET yueOHbIe
3a/1auu 1o o0pasily;
- OCHOBHOW »JTan 3HaHUS, YMEHHMs, HaBBIKM, oOecnedrBaronie (GpopMUpOBaHHE
KOMIIETEHIIH, 3HAUUTEIbHO BO3PACTAIOT, HO E€LIE HE IOCTUTal0T UTOTOBBIX 3HaueHuil. Ha 3Tom
JTalne CTYAEHT OCBAMBAE€T AHAIUTUYECKUE JEHUCTBUS C MPEAMETHBIMU 3HAHUSIMHU 110
JIMCUUIUIMHE, CIOCOOCH CaMOCTOSITENIFHO pelIaTh y4eOHbBIE 3aJadd, BHOCS KOPPEKTHUBBHI B
QJITOPUTM JAEUCTBUM, OCYIIECTBIISAS KOPPEKLMIO B XOA€ paOOThI, IEPEHOCUT 3HAHUS U YMEHUS
Ha HOBBIE YCJIOBHS;
- 3aBepLIAIONIMH 3Tall — Ha 3TOM 3Tallé CTYACHT JOCTHIaeT MTOTOBBIX IOKa3aTesied 110
3asBJICHHON KOMIICTCHIIUH, TO €CTh OCBAUBACT BECh HEOOXOUMBII 00beM 3HAHUM, OBJIaICBACT
BCEMHU YMEHHMSIMM M HaBblIKaMM B cdepe 3asgBiieHHOW kommereHuuu. OH crnocoOeH
WCIOJIb30BATh 3TH 3HAHUS, YMEHUS, HABBIKH MPU PELICHUH 337a4 MOBBIIIEHHOM CJI0KHOCTU U
B HECTaHJAPTHBIX YCIOBUSX.

Oranel GOpMUPOBAHUS KOMIETEHIIMN B XO0JI€ OCBOEHUS AMCLUUILIMHBI OTPAXKAIOTCS B
TEMaTU4YeCcKOM I1aHe (cM.11. 4 pabodeil mporpaMMbl AUCHUTIIMHBI).

1.3. Cem3p Mexay (opMHPYeMbIMH KOMIIETEHHMAMH H (GopMaMH KOHTPOJSI HX
OCBOEHUS

Ne n/n | Kontpoaupyemblie pa3aensl (TeMbl) NHaukaTop n0CTHKEHUS HanmMeHoBaHue OLIECHOYHOTO
AUCHMILIMHBI (Pe3yJbTaThl 10 KOMIIeTeHIM U cpelcTBa
pa3jaeaam)
Texymmii KOHTPOJIb, 6 ceMecTp
Pazgen 1. OcHOBHEIE MOIXOBI K 3-T1K-2 Onenounoe cpenctBo Nel
AIeHTU(UKAIIAN OPTaHUIECKUX V-TIK-2 3amuTa 1a00paTOPHBIX paboT
COEIMHEHNN B-TIK-2
2. OGHapyxeHne dynxrmonansupix [3-11K-2 Onenounoe cpenctso Nel
rpym. V-TIK-2 3amuTa 1a00paTOPHBIX paboT
B-TIK-2
3 Wnentudukamnms opraHndecKux 3-TIK-2 OreHouHoe cpencTBo No2
coeauHenuit mo Y d-crnekrpam u UK- | Yy-TTK-2 KontponbHas padbota
CIIEKTpaM B-TIK-2
IIpoMe:KyTOYHBIH KOHTPOJIb
3auer OnenouHoe cpeAcTBO: buiers s
3ayera

2. Onucanue moka3areljieii M KpUTepHeB OLEHUMBAHMS KOMIIETEHIUIl Ha

PA3JIHUYIHBIX dTAamax ux q)OpMI/IpOBaHI/IH, OIIMCaHHE IIKAJI OHCHUBAaHUA
KoneuneimMu pe3yjibTaTaMu  OCBOCHHA  MPOrpaMMbl  JUCHUIINIMHBI  ABJIAFOTCSA
C(l)OpMI/IpOBaHHBIe KOTHUTUBHBIC NCCKPUIITOPBI «3HATB», KYMETb», «BJIAACTH», PACIITMCAHHBIC
o OTACJIbHBIM KOMIICTCHIHAM, KOTOPBIC IIPUBCACHBI B m1.1. cDOpMHpOBaHI/IC OTUX
ACCKPUIITOPOB IMPOUCXOAUT B MHNPOHCCCC HUZYUCHUA MAUCHUIUIMHBI IIO0 3TallaM B paMKax

Pa3IMYHOrO BU/Ia YYEOHBIX 3aHATUN U CAMOCTOSATEIbHONW PaOOTHI.
Beiensitorcss Tpu  ypoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIMM Ha KaXKJOM JTare:
IIOPOr'OBBIN, IPOJABUHYTHIN U BEICOKUH.

YpoBHH Conep:xares OcHOBHBIE BPC, ECTS/I
bHOE NMPU3HAKHU ATHOAII
Bbl/IeJICHUs] YPOBHSI bHas




onucaHue % mKaJja
YpPOBHS OCBOCHH | 1JIA
f OLICHKH
IK3aMCH
a/3auera
Boicokmuii TBopueckas Braouaem
Bce suovl KOMNnemeHyuil ACATCIIbHOCTD HUdCECMOAUJUTL
chopmuposamvl Ha 8bICOKOM YposeHb.
VPO8He 8 COOMBEMCMBUU C Crynent
yenamu u 3a0aisamu JeMOHCTPHUPYET
OUCYUNTIUHDL cBoOOHOE OOJIamanme
KOMITCTECHITHSIMH,
CIOCOOEH MPUMEHUTD
WX B HECTaHIAPTHBIX A/
CHTYAIIAX: 90-100 | OtamunHO/
MIOKa3bIBAET YMEHHE
CaMOCTOSITEIIEHO 3a4TeHo
NPUHUMATh PEIICHHE,
pemaTh
npoOiemy/3amady
TEOPETUIECKOTO HITH
MPUKIIAHOTO
XapakTepa Ha OCHOBE
U3yYEHHBIX METOJIOB,
IPUEMOB, TEXHOJIOTHI
IIpoaBuHYTHII [lpumenenue | Brarouaem B/
Bce 6uovr komnemenyuti 3HaHUI U | HUMCeCmOoAuu
chopmuposanvl Ha YMEHHUHI B | yposeHb. 85-89 Ouenb
NPOOBUHYMOM YPOBHE 6 Oonee CTyIeHT MOKeET Xoporo/
coomeemcmeuu ¢ yensmu | IHPOKUX JI0Ka3aTh BIAJICHUC 3auteno
3a0avamuy OUCYUNTIUHBL KOHTEKCTax KOMITETCHIIUAMU:
y4eOHOM U | JEMOHCTPHUPYET
npodeccronal | crocoOHOCTh
bHOU cobupars,
NeSITEIBHOCTH, | CUCTEMAaTU3UPOBATh,
HEXKEIH 10 | aHaJIM3UPOBATh U
o0pasy, I'PaMOTHO
OosnbLIei UCIIOJIb30BATh
Jonen UHPOPMAIIHIO U3 C/
CaMOCTOSITENIb | CAaMOCTOSITEIIBHO 75-84 Xoporiro/
HOCTH U | HallOEeHHBIX 3auTeHo
WHUIHATUBBI TEOPETUICCKUX

HMCTOYHUKOB U
WLTIOCTPUPOBATh UMHU
TEOPETUYCCKHE
ITOJIOKEHUS HITH
000CHOBBIBATH

NPaKTUKY IPUMEHEHHUSL.




IMoporoBbrii PenponyktuH | CryneHT 65-74 D/VY nosn
Bce suovl komnemenyuii ai ACMOHCTPUPYECT CTBOPHUTE
cqbopMupoeaHbl Ha nopo2osom | ACATCIIbLHOCTD BJIaZICHHUC JIBHO/
ypogue KOMIIETCHIIMSIMU B 3auTeHo
CTaH/IAPTHBIX 60-64 | E/Tlocpen
CUTyalUsIX: M3Jaraer B
npeaenax 3agad Kypca CTBCHHO
TEOPETHYECKHU u /3aureno
IIPaKTUYECKH
KOHTPOJIUPYEMBIN
Marepual.
Hwuke moporosoro OTcyTCTBHE  TPU3HAKOB  ITOPOTOBOTO 0-59 Heynosn
YPOBHSI: KOMIIETECHIINH HE €TBOPHUTE
Cc(OpPMHUPOBAHBI. TTbHO/
CryneHt HE B COCTOSIHUH 3a4Teno
IIPOJIEMOHCTPUPOBATH oOnananue
KOMIIETEHIUSIMHA B CTaHIAPTHBIX
CUTyalUsIX.

OneHuBaHue pe3yabTaToOB O0Y4YEHUs CTYAECHTOB 10 JUCLUIUIMHE OCYLIECTBISAETCS 110
periaMeHTy TEKYIIEro KOHTPOJISI U TPOMEXYTOYHOM aTTecTaluu.
Kpurepun oneHMBaHMs KOMIIETEHIUM Ha KaXIOM 3Talle M3Y4YCHUs JUCLIMILUIMHBL JUIS
KQKJIOTO BHJA OLEHOYHOro cpexncrsa m mnpusogarcsa B m. 4 ®OC. Urorosslii ypoBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIIMN NPU U3Y4YEHUU JAUCLUILIUHBI ONpeNeseTcs Mo Tabuie.
IIpu »TOM cienyeT NOHMMATh, YTO TPAHULIA MEXKIY YPOBHSAMH [UIsl KOHKPETHBIX PE3yJIbTaTOB
OCBOECHMS 00pa30BaTEIbLHON MPOrpaMMbl MOKET CMEIIATHCS.

YpoBeHb chOPMUPOBAHHOCTH Tekymui KOHTPOJIb IIpomexyTounas
KOMIIeTeHIM U arrecTanus
BbICOKUI BbICOKHI
BBICOKH I NPOOBUHYMbLLL BbICOKULL
BbLCOKULL NPOOBUHYMbLLL
NOPO20BbILL BbICOKULL
8bICOKULL NnOPO20BbIIL
MIPOJBUHY ThI NMPOABUHYTHIH NPOABUHYThIH
npPOOBUHYMbLLL nopo208blii
NnOPO20BbLIL NPOOBUHYMbLLL
ITOPOTOBBIN MOPOrOBBIN MOPOrOBbIN
HIPKE TIOPOFOBOTO IOPOrOBbIN HUZKe IIOPOroBoro
HHKe TIOPOroBOro -

3.MeToanyecKue MaTepuaJIbl, ONMpeIeIsiolie MPOIeayPbl ONleHUBAHUS 3HAHUN,
YMeHHUil, HABBIKOB U (WJIHM) ONBITA JeATEJbHOCTH, XaPAKTEePU3YIOIINX 3TANbI

¢GopmupoBaHus KOMIIETEHUMH

— MHroropas arrecramus 10 AUCHUILUIMHE SBISETCS HHTET PAJIbHBIM I1OKA3aTCJIEM
KaueCTBa TCOPCTUYCCKUX U MPAKTUUYCCKUX 3HAaHHWM U HABBIKOB 06yqaro1u1/1xc;1 Io




IMCUUIUIMHE M CKJIQABIBACTCA W3 OICHOK, TOJIYyYEeHHBIX B XOJA€ TEKylleW Hu
MIPOMEKYTOYHOM aTTECTAIHH.

— Tekymas arrectaisi B CEMECTpEe TMPOBOAUTCS C IIENbI0 OOECTeUCHHS
CBOECBPEMEHHOW OOpaTHOW CBS3M, JUIS KOPPEKIUU OOydYeHUs, aKTHBH3AIHH
CaMOCTOSITENIbHOM pabOoThl 00yYarOIIKUXCS.

— IIpomexyTouHas aTTecTanus rnperHazHaueHa Jjsi 00bEKTHBHOTO TOATBEP)KICHHS
Y OLIEHUBAHMSA JOCTUTHYTBIX PE3YyJIbTATOB O0YUEHUS ITOCIIE 3aBEPIICHUS H3yYCHHS
JMCUUTUTAHBL

— Tekymas arrecTanus OCYIIECTBIISICTCS JBa pa3a B cemecTp (st cemecTpoB 16
HEJICIIb):

o xoHTponbHass Touka Ne 1 (KT Ne 1) — BwICTaBiIsSIeTCSI B AJIEKTPOHHYIO
BEJIOMOCTh HE To3AHee § Heaenu yueOHoro cemectpa. BxitouaeT B celOst
OLIEHKY  MEPOIpUATHI TEKyIIEro KOHTPOJISI  ayIUTOPHOW U
CaMOCTOSITENIbHON paboThl oOyyarolerocss Mo pasjesnaM/TreMaM y4eOHOM
JTUCIUTIIUHEI ¢ 1 10 8 Heenmo yueOHOro ceMecTpa.

o koHTponbHass Touka Ne 2 (KT Ne 2) — BwicTaBisieTcsi B 3JEKTPOHHYIO
BEIOMOCTh He mo3aHee 16 Henenu ydeOHOTo cemecTpa. Britouaer B ceOst
OLICHKY  MEpOTPHUATHI TEKyIIer0  KOHTPOJS  ayJUTOPHOM W
CaMOCTOSITENIbHOM paboThl oOyuaromierocs Mo pasaenaM/reMaM y4eOHOM
JTUCITUTIIUHEI ¢ 9 o 16 Henemo yueOHOro cemecTpa.

— Pesynbrarthl TeKylmied ¥ OPOMEXKYTOYHOM aTTECTAIMU TOABOAATCA IO IIKAJE
OaJITEHO-PEUTUHTOBON CUCTEMBI.

JTan peuTHHIOBOM Heneas bann

cuCTeMbI / Munumym™ Makcumym™**
OueHo4YHoe CpecTBO
Tekymas arrecranusi 1-16 36 - 60% ot 60

MaKCHMyMa

KoutpoabHas Touka Ne 1 7-8 20 30
Oyenounoe cpeocmeo Ne 1.1 3-4 9 14
Oyenounoe cpedcmeo Ne 1.2 7-8 11 16
KonTpoJsbHas Touka Ne 2 15-16 20 30
Oyenounoe cpeocmeo Ne 2.1 10-11 9 14
Oyenounoe cpeocmeo Ne 2.2 14-15 5 6
Oyenounoe cpeocmeo Ne 2.3 16 6 10
IIpome:xkyTOUHAS aTTecTALUSA - 24 — (60% 40) 40
DK3aMeH - 20 40
HUTOI'O no aucouIIinHe 60 100

* - MuHUMaNbHOE KOJMYECTBO OalJIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJIMYECTBO
6amioB, HabOpaHHOE 00yYaOIUMCS, TPH KOTOPOM OIICHOYHOE CPEACTBO 3aCUUTHIBACTCS, B
MPOTUBHOM  cllydae  OOydaroumIuiicss  JOJDKeH  JIMKBUAWPOBATH  IMOSBUBIIYIOCS
AKaJEeMUYECKYI0 3aJ0JDKCHHOCTh II0 TEKYyIIEW WIM IIPOMEKYTOUYHOM aTTECTallUH.
MuHuManbHOE KOINYECTBO 0aNIOB 3a TEKYIIYIO aTTECTAlIUIO, B T.4. OTACIHLHOE OIICHOYHOE
CpPEeICTBO B €€ COCTaBe, U MPOMEXKYTOUHYH aTTecTanuio cocrasisier 60% ot
COOTBETCTBYIOIIMX MaKCUMAJIbHBIX 0allJIOB.



4. TunoBble KOHTPOJIbHBIE 32/IaHUS WM MHbIE MATEPUHAJIbI, HEOOXOAUMbIE 111
OLICHKHU 3HAHUI, YMEHH I, HABBIKOB

a) TUTIOBBIE BOMIPOCHI (3a1aHUs):

Bonpocs! k 3adety 1o Kypcy «MeToibl OpraHuYeCKOro aHaau3a

~

Nnentuduuupyiite coequHeHNE, KOTOPOE J1aeT MOJIOKHUTEIbHY IO
peaKIuio Ha MPUCYTCTBHE a3oTa. JlaHHoe BeriecTBo pactBopsercs B HCI,
IPU B3aUMOJICHCTBUM C YKCYCHBIM aHTHAPUJIOM TOTY4YaeTCs COCTMHEHUE
coctaBa CsH11NO komn4ecTBO KOTOPOTO MOKHO OIPEAEIIUTD
TUTPOBAHUEM CHUPTOBBIM PACTBOPOM IIEJIOYH 1O BBIICTUBIIEMYCS
MPOJIYKTY.

Nnentuduuupyiite coeIMHEHNE HEU3BECTHOTO COCTaBa, KOTOPOE J1aeT
MOJIOKUTEIBHYIO PEAKIIMI0 Ha a30T, B3aUMOJICUCTBYET C a30TUCTOM
KUCTIOTON O€3 BBIJCJICHHS Ta3a U MpH JalibHelIeM npubdaBiieHuu -
Ha(TOJIa MOIyYaeTCsl KpacCHO-OpaHKeBbIN ocasok. [Ipu okucnenun
XpOMOBOM CMEChIO U BOJIOM 00pa3yeTcsi ycTOMYMBas YepHasi OKpacka
pacTBopa. AUMIUPYETCS YKCYCHBIM aHTUPUIOM U 3aTEM HUTPYETCS C
00pa3oBaHUEM KEJITON MACISTHUCTOW MYJIbCHH.

Yrneroaopoa npu GoTOXUMHUUECKOM OPOMHUPOBAHUHU 00pa3yeT
coeauHeHue cocraBa CsHoBr, runpupyercst HaJ HUKEJIEBOM
karanuzaTopoM rnpu t=200°C ¢ ob6pazoBanuem npoaykra CsHip, KoTopbIit
He B3aumozencTByeT ¢ HBr. YcranoBure cTpoeHrne UCXOIHOTO
yTJIEBOJIOPO/IA, €CNI MPOAYKT ruapupoBanus umeet B UK-criektpe
cnenyromue nosiockl noriormeHust: 2850; 2960;1465;1370; 1680; 3100;
850 cm™.

VYcranosute ctpoenune yriaesogopoaa CsHip. M3BecTHO, 4TO OHO
yctoiunBo K aeiicteuto (ipu t=20°C) pactBopa KMnO4, pu
B3aMMOJIecTBUM ¢ OpOMHOM BooM 00pasyet coenunenne CsHioBr, a
IpY TUAPUPOBAHUM HAJI HUKEJIEBOM KaTaau3aTOPOM IOIy4YaeTcs
COEIMHEHHE COCTaBa 2-MeTUJI OyTaH.

NnenTudukamnus opraHu4ecKuxX CoequHEHU 10 PU3nIecKum
KOHCTaHTaM.

Knaccuduxkanus pactBoputeneii. Jlenenue Ha Tpynibl OpraHUYECKUX
COEMHEHUM 10 PACTBOPUMOCTH.

DNEeMEeHTHBIN aHaIu3.

Nnentudunupyiite opraHndeckoe CoeMHEHNE HOPMATBHOTO CTPOCHHUS C
MoJIeKyIsipHOU opmyioit CeHi2 Ha OCHOBaHHMM €TO CIIEKTPAITBHBIX
nanubiX B MK-cnextpe: 3100; 3020; 2950-2850; 1650; 1420; 1380; 1000;
915 cmt. nannoe coenunenue B3aumoneicteyer ¢ KMnOy B
HEUTpaILHOH, IIETOYHOM U KUCJIOH cpefie, pearupyet ¢ OpoMHOM BOOM.
SIBNIETCA r€OMETPUUECKUM U30MEPOM. Y KAXKUTE B PEAKLIUU
OpOMHpOBaHUS CTPYKTYPY KOHEUHOT'O MPOYKTA.



[{ukiorekceH, MOMyYCHHBIN TIPH ISTHAPUPOBAHUY ITUKIIOTEKCaHa,
COJICPKHUT MPUMECh UCXOTHOTO COCTMHECHHS. ITY CMECh TPYTHO
pa3nenuTb PpakiMOHHON MEePEroHKON U3-3a OJM30CTH TEMIEPaTyp
kuneHus 1uknorekcada (81°C) u nuknorekcena (83°C). Kakue
XUMHUYECKUE TIPEBPAIICHUS MOXHO HUCITOIb30BaTh, YTOOBI Pa3ICIUTh
CMECh Ha UHAUBUAYATBHBIC YTIIEBOIOPOIABI?

10.Unentudunupyiite yraesogopos coctaBa C7Hip. M3BecTHO, UTO OH mpH

B3aumozerncTeun ¢ NH4sOH u AgNO3 o6pasyer coequnenne C7H11Ag, a
IIPY B3aUMOJICHCTBUU C BOJOW B IIPUCYTCTBUU CEPHOM KUCIIOTHI U
cylb(ara pTyTH JaeT KUCIOPOACOJAEpKallee COeAMHEHNE, KOTOPOE
uMmeeT ueTKylo nojnocy B MK-cnexrpe 1715 em™®. Ilpoaykr paet
MOJIOXKUTENbHYIO MTPO0y Ha MO/, B IIEJIOYHON CpeJie - HKENThIH 0CaIOK.

11.Unentuduuupyiire yraesogopon coctaBa CoHig. MI3BecTHO, uTO 3TOT

yraeBoa0po obeciBeunBaeT OpomHyto Boay u pactBop KMnOs B
HelTpanbHOU cpene Ha xomoje. [Ipu HarpeBanun ¢ KMnQOg
npeBpariaetcs B KuciaoTy cocraBa CgHsOs TeMmepatypoii miaBiaeHus
amuaa 3toil kuciotsl 332°C. MUK-crekTp 3TOro COeIMHEHUS UMEET
caenytromue xapakrepusie nosiockl: 3020; 1600; 1500; 1450; 840; 2960;
1435; 2872; 1380; 1650; 3100.

12. Unentudunupyiire coequnenue cocrara CioHi4 ¢ Temneparypoit

kuneHust 182°C, KkoTopoe SABIIETCS WIN M-IUATUIOCH30I0M, HIIA H-
OytunoensonoM. [Ipepnoxkure cxemy aHanusa, UCIONb3Ysl XUMUUECKUE U
bu3uYecKre METOIbI aHATU3A.

13.Unentudunupyiire coequnenue cocraBa CgHg. 13BecTHO, 4TO OHO

oOeciBeurnBaeT OPOMHYIO BOJy, 00pa3yeT CoeMHEHNE C aMMUAYHBIM
pacTBOpoM cepelpa, IpU OKUCIECHUHU TIPEBPAIIACTCA B KUCIOTY, KOTOpast
C aMMHaKoM 00pa3yeT aMu/ ¢ Temreparypou miuasienus 165°C. Tlpu
MOHOXJIOPUPOBAHUH B MPUCYTCTBUU XJIOPUJIa aTIOMUHUS 00pa3yeT Ba
u3omepa.

14 Unentudunupyiire coequnenue cocrapa CoHgO, KoTOpOE moimyyeHo u3

Oenzanpnaeruaa. M3BecTtHo, 9TO OHO 0OecIBEYMBaEeT OPOMHYIO BOJY, TacT
PEaKIINI0 «CepeOPSIHOTO 3epKaiay, MPU OKUCIEHUU TIEPMaHTaHATOM
Kalust 00pa3yeT JBa MPOyKTa, OJIUH U3 KOTOPHIX OCH30MHASI KUCIIOTA.
BTropoii npoaykt umeet xapakrepHblie nosiockl B UK-cniektpe: 1740;
2960; 1480 cm! m naeT noNoKKUTENBHYIO TPOOY HA PEAKIHIO
«cepedpsTHOE 3epKATI0Y.

15.Unentudunupyiire coequaenmne cocraba C4sHgO,. M3BecTHO, uTO MaHHOE

COCIMHEHUE PEarnpyeT ¢ BOJHBIM pacTBOPOM KapOOHaTa HATPUS C
BBIJIEJICHUEM Ta3000pa3HOTO MPOIYKTa, IPH CIUIABICHUHN CO MIET0YbI0
obpasyercs npomnan. C Ca(OH); naer coenunenne CgH1404Ca, ipu
MUPOJIU3€ KOTOPOTO MOIYYaeTCs JUMPOIUIKETOH, C TI-
opombenammnopoMuIoM maet d3up ¢ Temmneparypoi mwiasierus 63°C. B
VK-cnekTpe MMeeT BhIpaskeHHbIE Mookl mpu 2550 u 1720 em2.



16. Unentudpuuupyiire coequnenne C4sHgO2. 3BecTHO, yTO 1aHHOE
COeIMHEHNE HE PacTBOPSIETCS B BOJE, HE pearupyer ¢ KapOoHATOM
HaTpus, PU KUCIOTHOM THAPOJIM3E 00pa3yeT XOpOIIo paCTBOPUMBIEC B
BoJie BemecTtBa Co2HgO u C2H40O, mociiequee BEecTBO CIOCOOHO
pearupoBaTh ¢ SKBUMOJISIpHBIM KormdecTBOM NaOH. [Ipu menounom
TUAPOIU3E 00pazyeTcst XOpoIlo PaCTBOPUMBIE B BOJIE BEILIECTBA, &
U30BITOK IIEJI0YU OTTUTPOBBIBACTCS B IPUCYTCTBUU (PeHONIPTANTCHHA.

17.Unentudpuuupyiire coequnenune cocrapa CeHgO4. M3BeCTHO, yTO TaHHOE
coeIMHEHNEe 00ecIBeUnBaeT OPOMHYIO BO/IY, 0OECIIBEUUBAET PACTBOP
NepMaHraHata Kajius U B HEUTpaJbHOMW U B IIETIOYHOU cpeie.
B3aumonieiicTByeT ¢ BOJIHBIM pacTBOPOM KapOoHAaTa HaTpus C
BBIZICJICHUEM Ta3000pa3HOT0 MPOAYKTA, IPU 030HOJIU3E JAET TOJIBKO
onuH npoaykT coctaBa C3H4O3 ¢ cuIbHOM 0 HHTEHCUBHOCTH TMOJIOCOM B
UK-cnektpe 1700 cm™ u naromuii monoxkuTensHyio npody Jlerans. ITpu
HarpeBaHWU UCXOIAHBIN MPOYKT BBIJICISET BOJY U IIPEBpaIaeTCs B
nukimueckoe coeauHenne CeHeO3, KOTOpOe MMeEeT BhIpaKEHHBIE TTOJIOCHI
B MK-cnekre npu 18004 1750; 1000 cm™.

18.Unentudunupyiire coeaqunenune cocrapa CoHgO,. M3BecTHO, yTO TaHHOE
COeIMHEeHHE 00ecIIBeUrBaET OPOMHYIO BO/Y, B3aUMOJIEUCTBYET C
TUAPOKCUIOM HATpHs ¢ 00pa30BaHUEM COJIU, C TUJIOBBIM CITUPTOM
oOpasyet coenunenue coctaBa C11H1202, pu okuciaeHnn oOpasyeT /e
kuciotbl coctaBa C7Hs02 1 C204H,. ITH KUCTOTHI HEB3S pa3ieiuTh
NeperoHKoi (06e MmI0oXo pacTBOPUMEI B BOJIE), HO IIPU HATPEBAHUU C
NEpMaHTraHaTOM Kajusi B KHCIION CpeJie O/IHa KUCIIOTa
NeKapOOKCHIIMPYETCs U BhIJEseTCS B BUie raza. OcraBuiasics KUCIoTa
uMmeeT Temneparypy miasiaeHus 122°C u oOpa3yeT n-OeH3uIaMu/ ¢
TeMrneparypoil miasinenus 105°C.

19.Unentundunupyiite coequnenue cocraba CgHi1N. M3BecTHO, 9TO TaHHOE
coequnenne B3aumoeiicteyer ¢ HCI ¢ odpasoBanmem couu, o
nerictBreM HNO; npeBpamaercs B coenuHenne CgHi00, nmeromee B
HK-criexTpe BBIpaskeHHy0 nosnocy npu 3600 cm™, npu nanpHeiimem
OKHCJICHUHU MPEBPAIIAECTCS B COEJUHEHHUE, KOTOPOE AAET KUCIYIO
PEaKIMIO0 Ha UHANKATOP, IPH 100aBIEHUH PACTBOPA COJbI BBIIESAETCS
ras.

Hcxomnoe coequHeHne HUTPYETCS ¢ 00pa30BaHUEM KEITON IMYIIBCHUH,

obeciBeunBaeT OpoMHYI0 Boay npu jaeiictBun Y D cpeta. MimMeer mosochsl
B UK-cnekrpe:

3000, 1600,01580, 1450, 840, 2926, 2850, 1360, 1480, 3500 cm™.

20.Unentudunupyiire coequnenue cocraba C3H7N. M3BecTtHO, 9TO ManHOE
coenuHeHue B3aumoeicTByet ¢ HCI, azoTucroit kucioroii ¢
BeieneHueM rasa. Ip 3aumopeiicteuu ¢ CHCIl3+NaOH o6pa3syercs
BEIIECTBO C OTBPATUTEIBHBIM 3amaxoM. B tecte ¢



0eH30JICYTb(POXTIOPUIOM TOCIE OJIKUCICHHS BBIIAJAET OCAIOK.
Ucxoanoe coequnenue umeer B UK-cnexTpe BeipaxkeHHYIO 0JI0CY MPU
3500 cmt,

0) Tumnoskie 3agaHus — JloMalHee 3agaHue:
3amanue Ne 1.

Y®dD-cnekrpsl 1 UK—CiekTpbl OpraHndyecKux COSJIVMHEHUMN.

1. YeMm BBI3BaH CABUI U HEOOIBIIIOE YBCIIMYCHHUEC NMHTCHCUBHOCTH I10JIOC
MMOTJIOMICHUSA Yy CIICAYIOIIUX COCHHHGHHﬁZ

a) metad 125 um, xsopmertas 173 Hwm,

0) metan 125 aM, MeTuI0BbIN criupT 183 HM,
B) MeTaH 125 HM, MeTunaMuH 213 HM,

r) oTad 135 HM, TpudTUIAMUH 227 HM,

n) mertan 125 um, 6pommeran 204 HM.

2. Vcnonp3yst naHHbie TaOmuI] 5, 6 3apUCYUTE CIIEKTPHI CJICTYIOMINX
COCIUHCHUM:

a) OTWICHA, TUXJIOPAITUIICHA, METWIIITUIICHA, TUMETHIDTHIICHa, OyTaTueHa-
1,3. Ha ognom rpaduxke !

0) amnerwieHa, alKWJIAllETUICHA, TUATKIIAleTUIIeHa, OyTaaueHa.
3. Ucnonb3ys npaBuio Byasopaa ( Tabauiia 7) paccuuTaiiTe mpeamnoiaraeMyro
JUTMHY BOJIHBI JJI CIEAYIOIIHUX JUSHOB.

HEC‘\ HJC“\\ ] /CH3 H‘%C‘ _JJCH-(C‘HJ)E-C‘HS

X ] ~
CH-CH C-C c—c
4 AN N . z o
@) “CH-CH, H:C" ;) “CH-CH-(CH),  HC CH, 4
Cl o) - CH;
AcC ]:j( H3 CH:CHJ
i _CH
CH=CH, H;C N
, - 0) CH,
% OAc ©
CH=CH, CH=CH,
HsC>C ‘_C/,CH-CITH-CH3 \| OCH;
H,C-HCT H ‘)SC-Ha i, .,
3 ;C
¢
CH,
H,C o - -

K) 1) M)



4. Paccuuraiite 1yMHy BOJHBI (Ap,cq) 10 ipaBuity Bynsopna u @usepa (
Tab1.7) 1151 HUKE NEPEUNCICHHBIX HENPEIEIbHBIX KapOOHUIIBHBIX COEIUHEHUIN

OCH; Br o
CH,=CH-(-CH=CH-GH-CH;  Br-CH,-(-CH=C-CH-CH;  CH;0-CH-C=CH-C{
O g  OCH; O g) OCH; 6 CH;
Br OAcC
0’C>‘CH: o=§j>= CH=CH-CH=CH,
> CH}
HC Y AcO 0) ¢ 2
O

CH;-CH=CH-C-CH,-CH; ~ CH;-CH-C-CH=CH-CH; ~ HO-CH,-CH=CH-(-CH;
X4c) {J) (5H 3) u)

5. Beruucnure A,y ,, SNEKTPOHHBIX CIIEKTPOB MOTJIOMICHUS ( B CIIUPTE ) IS
CJIEIYIOLUX TUEHOBBIX yTIEBOLOPOIOB.

SRR

CH=CH, CH=CH,

6.

CpaBHHTe LK cnekTpsl OyTaHa H y300yTaHa (pHC. 3Y A. b). BRITIEHHTE IIOIOCH
MOTTIOMEeRHA cooTBeTcTBYVIOIMHEe rpynnam CH; . CH, CH. Tlouemy moioca mor-
nomeHua npu 3000-2800 oM A 1300yTaHa HaHOO/Iee pacIIelrieHa, a I10JI0ca
npu 1400-1300 o OvTaHa ABIAeTcAd HaHOOIee HHTEHCHBHOH ueM v H300yTaHa?
HeMm MOKHO 00BACHHATE MOABIEHHE IIOIOCH IIpH 1300-1200 e v uzodyrTaHa?

7.

OcCymIecTBHTE CPABHHTENBHVI) XapaKTePHCTHKY PHCYHKOB IIK CIIEKTPOB H-OKTe-
Ha (puc. 44). 2.5-TAMEeTHITEKCEHA (pHC. 42). rekcagneHa-2.4 (pHc. 45). YEaKHTe
IOABICHHE HOBBIX I0JIOC (HX IOJI0KEHHE. HHTEHCHBHOCTE). [loueMy Ioiroca mpH
1680-1640 cm! (ve=c) 0718 TeKCcaTHeHa-2.4 ABIAeTCA MAaTOHHTECHCHBHOM?

8.

Henpenensneiii yraesogopoa CgHis npH HcdepnbpiBaromeM THIPHPOBaHHH o0pa-
3yeT okTad. K cmekTp 3Toro yraesomopoxa mpHBedeH Ha pHc. 40. Hamummurte

CTPYKTYPHYK (QOpMyIy 3TOro YyIIeBOAOpOda H MPeAI0KHTE METOd €ro MOoIy-
JeHHA.
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6) 3-MeTHIneHTaHola-1 (puc. 49). 0) rnunepuna (puc. 55). Kak MoxHO 00BsAC-
n 1,
HHThP HalIH4YHE Moaockl B HHTepBale 800-600 cm 7 O ueM CBHISTEIBCTBYET
-1
VIIHpeHHaA noiloca B HHTepBane 3400-3000 cv ?
10.

Inentuduuupyiire 11K conektp audyvruaoBoro 3¢gupa (puc. 57) . VKakHTe B HEM
XapaKTePHCTHYECKHE MOTOCHI.

B) KpUTECPUHU OIICHUBAHUS KOMIIETCHIIMH (Pe3yJIbTaTOB):

Kpurepuu onenkn:

- 6ann_28-30 — Ecu cTyzieHT cMor MpoJIeMOHCTPUPOBATH TITyOOKOE
U TIPOYHOE YCBOCHHE 3HAHWH TPOrPaMMHOTO MaTepHaa;

- Oamun_ 25-27 _ poeMOHCTPUPOBATH JOCTATOYHO IMOTHOE 3HAHKE
IPOrPaMMHOTO MaTepHaa |

- Oanmn 22-24 nponeMOHCTPUPOBATH OOINEe 3HAHHE H3y4aeMOTO
Marepuarna,

- OaJyu1 MeHblle 24 - He3HaHUE 3HAYUTEITFHON YacTH MPOTrPaMMHOTO
Mmarepuaia.

- Kourpoabnasi padoTa - nucbMEHHOE 33/I1aHKe, TIPelycCMaTpUBaloIiee
CaMOCTOSITETIbHBIM OTBET CTyJeHTa B CBOOOAHOW (opMe Ha MOCTaBICHHBIC
BOMPOCHL. B KauecTBe BOMPOCOB MOTYT MCHOJB30BATHCS BOMPOCHI, BXOJSIINE,
KaK B IUIaH JIEKIIMOHHBIX 3aHATUH, TaK U CHOPMYITHPOBAHHBIE MPEIOIaBaTesieM
JIOTIOJTHUTENIBHO B COOTBETCTBUU C TEMATUKOW JIEKIIMOHHBIX 3aHATUM W/WIN
TEMaMU, TPETYCMOTPEHHBIMU JJIS CAMOCTOSITEIBHOTO U3YUYEHUSI.

- Bpems npoBeneHust KOHTPOJIBbHOU paboThl — He Oosee 20-30 MuH Ha
pabory.

- Jlns noBeimenus 3 GheKTUBHOCTH JTaHHON (POPMBI KOHTPOJIS
HE0OXOMMO HCIOJIb30BaTh HECKOJIBKO MX BAPUAHTOB.

- Tabauna 3

OueHka Kpurepuu

- MPOJIEMOHCTPHUPOBATH TIIYOOKOE U MMPOYHOE
YCBOEHHE 3HAHU MPOTPAMMHOIO MaTepUaa;

- ICYEPIBIBAIOLIE, [TOCIIEIOBATENBHO,
rPaMOTHO U JIOTUYECKHU CTPOMHO M3J10KUTh
TEOPETUYECKUN MaTepHall,

- MPABUJIILHO (POPMYITHPOBATH OTIPEICTICHUS;

- IPOJIEMOHCTPUPOBATH YMEHHS
CaMOCTOSITEIbHOM PabOThI C TUTEPATYPOIl;

- YMETb CJIeJIaTh BHIBOJIBI [0 U3JIAra€MOMY
Marepuany.

Otimuno 28-30 6amioB




Xopoio 25-27 6anios

- IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJIHOE
3HaHHUE NMPOrPaMMHOT0 MaTepHaa;

- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX
TEOPETUYECKUX TTOHSITHH;

JIOCTaTOYHO MOCIIEI0BATEIBHO, TPAMOTHO U
JIOTUYECKHU CTPOMHO U3Jaratb MaTepuan,

- IPOJIEMOHCTPUPOBATH YMEHUE
OpPUEHTUPOBATHCS B JIUTEPATYPE;

- YMETh C/AeNIaTh JOCTATOYHO 0OOCHOBAHHbIE
BBIBOJIBI 110 M3JIara€MOMy MaTepuaiy.

VY noneTBopuTenpHO 22-24
OaJuI0B

MpOACMOHCTPUPOBATH 06Luee 3HaHUC
HN3y4acMOro Marcpualia,

- ITIOKa3aTb O6III€€ BIaACHUC MOHSATUNHBIM
alrrapaToM IUCHUIIIINHBI,

- YMETh CTPOUTDH OTBET B COOTBETCTBHUH CO
CTPYKTYpPOU M3JIaraeMoro BOIIpoca;

- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO
IpOrpaMMoi y4eOHYIO JTUTEPATYPY.

HeynosnerBopurenbHO
MEHbIIIe 22 0aioB

- HE3HAHHUE 3HAYUTEILHON YaCcTH
IMpOrpaMMHOIo MaTrcpuaja,
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