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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

Hens maucuumumasl «MeTOAbl aHaIM3a W Ppa3leJCHUsS OPraHUYECKUX COCAMHEHUN)
COCTOUT B MOJIYYEHHH CTYJEHTAMU TEOPETHUECKUX 3HAHUM U MPAKTUYECKUX HABBIKOB B 00JIaCTH
MIPOIIECCOB Pa3JICJICHUs U OYMCTKH OPTraHUYECKHX BEIIECTB PA3IMYHOTO CTPOCHHSI, METOJOB MX
BBIJICTICHHS U3 OMOJIOTMYECKOTO MaTepHala, a TAaK)Ke aHaIn3a UX CTPOCHHUS 10 PyHKIIMOHATHHBIM
rpymmam u ¢ nomombio MK-criekrpockonuu.

1.2 3agaun AMCHUILIMHBI

3amaun yueOHOU NUCHUIUIHHBI «METoAbl aHadn3a U pa3/IeJICHUs» COCTOST B OCBOCHHH
po)eCCHOHAIIBHBIX 3HAHUH U TTOJIYYCHUH MTPOPECCHOHAIBHBIX HABBIKOB B 00JIACTH BBIJIEICHHUS,
OUYMCTKH U XUMHUYECKON UICHTU(PUKAIIUU OPTAHUICCKUX COSTMHECHUN PA3IMYHBIX KJIACCOB.

1.3 Mecto aucuuinHbl (MOyJis1) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna «MeToabl aHanu3a ¥ pa3ieJeHus OpraHUYeCKUX COEUHEHUIN» OTHOCUTCS K
qactH, (GOopMHUpyeMOW YJacTHHKaMH OOpa30BaTENbHBIX OTHOHICHWH bioka 1 "JlumcuuravmHbI
(Momynu)" ydeOHOro IiaHa. B cooTBercTBHM ¢ paboyuM y4eOHBIM TUIAHOM JIMCIMILIAHA
u3y4daercs Ha 2 Kypce. Bua npomexyTouHoON aTTecTaluu: 3a4eT.

N3yuenuto nucumminHabl «MeToapl aHalu3a U pa3/iesieHus OPraHuueCKUX COSAMHEHUN»
MpEeaEeCTBYEeT Hu3ydeHue aucuuiuinH «Heopranwueckas xumusa», «Dusuka». JlanHad
JUCLUHUILJIMHA  SIBJSIETCA  NPEALIECTBYIOWIEW Juisi JucuuiiiuH — «OpraHudeckas XUMUS,
«XMMHYECKHE OCHOBBI OMOJIOTUYECKUX MPOLIECCOBY, « TOHKMI OpraHUYECKUl CUHTE3.

1.4 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJibTaTaMH OCBOCHHA 00Pa30BaTeJILHOM IPOrPaMMbl

N3ydyenne paHHOW y4yeOHOM JAMCUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaromuxcst CAeIyOIUX KOMIETEHIIHNA:

KOZ[ W HAUMCHOBAHUEC NWHAMUKATOPA PGSyJ’IBTaTLI 06yquH$1 110 JTUCIHUITIJIMHE
JOCTHIKCHUA KOMIICTCHIITMN

IMK-1. CnocobeH ocymiecTBIATh CTaHAAPTHBIE ONEPAIM{ IO IpeAjiaraeéMbIM METOAMKAaM, HalpaBJICHHbIE HA
MIOJTyYCHHE M UCCIICIOBAHIE PA3INUHBIX COSTMHCHNUI 1 MaTepHAIOB

HIIK-1.1. Ocy1iecTBisieT CTaHIAPTHBIE ONIEpalliK | 3HA€T CTAHJIAPTHBIE OMNEpalud IS OCYIISCTBICHH S
IO IIpe/IaraéMbIM METOAMKAM, HallpaBJICHHbIC HA | OPTaHMYECKOTO CHHTE3a IO MpeAjaraeMbIM METOAMKAM H
MOJydeHHEe W  HCCIICZIOBAaHHE  XUMHUYECKHX | METOMABI BBIIENCHUS, Pa3/ieieHUs] U OUYNCTKH OPTaHUYECKUX
COEIMHEHUH PAa3IMYHON IPUPOJBl U MATEPUANIOB | COEIUHEHUN

Ha UX OCHOBE yYMEeT OCYIIECTBIISATh CTAHAAPTHBIE ONIEPAIIH IO METOJUKAM
JUTSL IOTYYEHHUS M UCCIICAOBAHISI OPTaHNIECKUX COCTUHECHUI
BJIaJIeET HAaBBIKAMHU PabOTHl B JIAOOPATOPUH M IPaBUIAMHU
TEeXHHKH 0€301acHOCTH

HIIK-1.2. Bribupaer ONTUMAJIbHBIE | 3HAET OCHOBHBIE METOJBl HCCIEJOBAaHUSA OPraHUYECKUX
nabopaTOpHEIE METOJIBI MOJIy4EHUs U | COeIMHEHUH, 715l YCTAHOBJIEHUS UX CTPYKTYPhI
HCCJIeTOBAHUS XHUMHYECKUX COENIMHEHUH | yMeeT NpPOBOAWTH aHAIM3 M YCTAHABIUBATH CTPYKTYPY

Pas3IMYHOM MIPUPOJBI M MATEPUANIOB HA UX OCHOBE | OpraHHYECKHUX COEJIMHEHUM

BlaJiceT HaBBIKAMH OCHOBHBIX METOJIOB aHanM3a It
YCTAHOBIICHUS HANWYHMS  (YHKIUOHAIBHBIX TPYymo B
OpraHMYECKUX COEAMHEHUIX

[IK-2 Cnoco0OeH NPUMEHATh COBPEMCHHYIO amliapaTypy IpU MPOBEICHUHM HAYYHBIX HCCICIOBAHWN, a TaKXkKe
00pabaThIBaTh U aHAJIM3HPOBATH MOJTYICHHBIC PE3YIIBTATHI

HIIK-2.1. OcyuiecTBisieT HCCIIeIOBaHNe | 3HAET OCHOBBI (DM3UKO-XUMHUYCCKOTO aHaJIH3a, MPUHIIHIIEI
XUMHUYECKUX COCAWHEHWH ¥ MaTepuajoB C | pabOTBl COBPEMEHHOH ammapartypbl Ui TPOBEACHHS
HCTIOJIb30BAHUEM COBPEMEHHOTO XHMHYECKOTO | HAayYHBIX UCCIICIOBAHHM.

000pyIOBaHUS YMeeT WCMONb30BaTh COBPEMEHHYIO — ammaparypy H
XUMHUYECKYIO MTOCYY MPH NMPOBEIEHNUH MCCIICIOBAHNN.




KOZL 1 HAUMCHOBAHUEC UHAUKATOPA Pe3yJ'ILTaTI)I OGy‘IGHI/Iﬂ 110 JTUCHUIIJIMHEC
JOCTUKCHUS KOMIICTCHIIMN

Biageer HaBbIKaMHU PabOTHI C COBPEMEHHBIM J1a00paTOPHBIM
000pynoBaHHEM, IPIMEHAEMBIM ULl OYUCTKH U pa3lIeleHUs
OpPraHMYeCKUX COCTMHEHHH,

WIIK-2.2. OOpabaTtbiBaeT M  aHAIWU3UPYET | 3HaET COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOTUU JUIA
SKCIIEPUMEHTAJIbHbIE JIaHHBIE, IOJYYeHHbIE C | 00paOOTKM M MHTEPHPETALNH M PE3YJIbTaATOB XHMMHUYECKOTO
UCIIONIb30BAaHMEM  COBPEMEHHOH  XMMHYECKOH | SKCIepUMeHTa

anmaparypsl Ymeer o0pabaTbIBaTh pe3yNbTaTh MIPOBECHHON
9KCIIEPUMEHTAILHOM PadOThl HPU IIOMOIIM COBPEMEHHBIX
MIPOrPaMMHBIX KOMIUIEKCOB

Biageer HaBBIKaMH pabOTEHI ¢ IPOrPAMMHBIM 00ECIICUCHHUEM,
TpeIHa3HaAYCHHBIM TUTS 00paboTkn pe3yIbTaTOB
AKCIIEPUMEHTAITLHON PabOThI

Pe3ynpraTel 00y4eHUs MO AMCHUILIMHE JOCTUTAIOTCS B paMKax OCYILIECTBICHHS BCEX
BUIOB KOHTAaKTHOH M CAMOCTOSTEIbHOM paOOTh 00yUYaIOIIUXCs B COOTBETCTBUM C YTBEPIKICHHBIM
y4eOHBIM IJIAHOM.

WHaukatopsl  JOCTHOKEHHS KOMIETCHIMH  CYMTAIOTCS  CPOPMHUPOBAHHBIMU  TIpU
JOCTHKEHUH COOTBETCTBYIOIMX MM PE3YJIbTaTOB OOYUYEHHUS.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6rast TpyA0EMKOCTh AMCHUILIMHBI COCTaBasieT 5 3adetHbix eauuui (180 uacos), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Buasl paboT Beero ®opma 00yueHus
Yacos OYHAas
3 4
KonTakTHas padoTa, B TOM 4HCJIE: 124,4
AyauTOpHBIE 3aHATHUS (BCEr0): 118 68 50
3aHATHUS JCKIIHOHHOTO THIIA 50 34 16
JlaGopatopHsble 3aHITHS 68 34 34

[IpakTrueckue 3aHATHS

CeMHuHapCKUE 3aHATHUS - - -

HNnas koHTakTHasi padora:

Konrpons camoctosTensHoi pa6otsl (KCP) 4 2 2
ITpomexyrounas arrecranus (MKP) 0,4 0,2 0,2
CamocrosnTeJbHas paéora, B TOM YHCIIe: 57,6 37,8 19,8
OdopmiteHne 1a00paTOPHBIX PadOT 22,8 15,8 7
CaMocTosITeNbHOE N3yueHHE TEOPETUUECKOr0 MaTepuaa 10,4 7 3,4
CaMOoCTOATENBHOE pelleHne 3a1ad 8,4 5 3,4
IToaroroBka k TeKyieMy KOHTPOIIIO 8 5 3
KonTpoas:
IMoaroToBKa K 3a4eTy 8 5 3
OO0mas TPYI0eMKOCTh yac. 180 108 72
B TOM 4HcJie KOHTAKTHAsI 124,4 72,2 52,2
padorta
3a4. e 5 3 2

2.2 ConepxxaHue QM CHUILTHHBI
Pacnpenenenre BuoB ydeOHOU pabOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JAUCIUTLTHHBIL.



Paznenbr nuctumivael, n3ydaembie B 3 cemectpe (popma oOydeHust ouHast)

KonuuectBo yacoB 3 cemecTp
Bueaynut
Ne HaunmenoBanue pa3ziesos (Tem) Beero AYSEESTOOT[; Has opgaﬂ
pabora
J | II3 JIP | CPC
1 OO011as XapakTepUCTHKA IPENapaTuBHBIX METOJIOB § 5 2 i i 4
pa3JesieHus U BBIJICIICHUS OPTAaHUYECKUX COSTMHECHUIN
5 OuuCcTKa U BBIJICIICHHE TBEP/IbIX BEIIECTB. 16 |8 i 4 4
* |IlepekpucTayuiu3alus 1 BO3rOHKa
3. OuucTka 1 BBIICIICHHUE KUJIKHUX BellecTB. [leperonka 32 |12 - 12 8
4.  |DKcTpakmus 24 | 6 10 8
5. |[Awnanu3 u 3JIeKTpOoauaIn3 7 2 - - 5
6. KOHTpOJIb YUCTOTHI BEIIECTBA M KOJTHYSCTBEHHBIC 188 | 4 i 8 6.8
METO/IbI aHAIN3a
Hmoeo no pazoenam oucyuniunboi: 103,8| 34 34 35,8
KonTpoas camoctosarensHoi padboTsl (KCP) 4
[Tpomexyrounas arrectanus (MKP) 0,2
[ToaroroBka K TeKyIieMy KOHTPOJIIO 35,8
Obwasa mpyooemxocms no Oucyuniune 3cemecmp 108

Pacnipenenenue BuoB yueOHOU pabOThI U UX TPYAOEMKOCTH IO pa3jiesiaM AUCHUIUINHGL. Pa3iesnsl
JTUCIUILIMHBL, U3y4aeMble B 4 cemecTpe

KonunuecTtBo yacos 4 cemectp

AynuTopHas Breaymur
Ne Haumenosanue pasznenos OpHas
Bcero pabora pa6ota
J | 113 JP | CPC
1 2 3 4 5 6 7
7.  |Copbuus. Xpomarorpadus. 13 4 - 4 5
8. |Meronbl naeHTU(UKATIH OPTAaHUIECKUX 19 6 - 8 5
coeMHEHUH. Y D-CIIEeKTPOCKOHUs
9. Mertonbt I/I,I[UGHTI/I(I)I/IKaLII/II/I OpPraHUYecKuX 378 | 6 ) 99 9.8
coequuennii. UK-cnekrpockonus
HUmoeo no pazodenam oucyuniumoi: 69,8 | 16 34 19.8
KonTtpons camocrosirensHoit paboTsl (KCP) 2
[Ipomexxyrounas arrectauus (MKP) 0,2
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 19,8
Obwas mpyooemkocms no oucyuniune 4 cemecmp 72
Obwas mpyooemkocns no OUCYUnIuHe 180

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ausaTHA JEeKIINOHHOI0 THIIA

3 cemectp




dopma

No Hanwenosanme Copepxanue pazziena TEeKVIIEro
paznena (Tembl) yim
(Tema) KOHTPOJIS

1. |OOmas xapakTepuctuka |3HAYEHUE METOJOB pasjieeHus, O0NacTh NPUMEHEHHUS.| YCTHBIH Ompoc
npenapaTUBHBIX MeToA0B |Kitaccudukanus METoI0B IO MPUPOJICTIPOLIECCOB, JICKAIIUX B
pa3zencHUsU BBIICICHNS |UX OCHOBE. KimaccupukausMeTo 108 Mo YiCy U mpupoe a3
OpraHUYEeCKUxX MaTpUIBl B KOHIeHTpaTa. OCOOCHHOCTH MHOTOCTYIIEHYATHIX
COCIMHEHUI IIPOLIECCOB.

2. |OuncTKa U BBIAEICHHE Kpucrannuzanus. Ilepekpucraminzanysa. PU3n4ecKue OCHOBBI KonTtponsHoe
TBEP/IBIXBEIIECTB. Metoga. OTcyTcTBHE KPHCTAUTH3AINH, MaclIoo0pa3OBaHME. TecTupoBanHe 1
Ilepexpucramnuzanus 1 | OUIBTpOBaHUE.

BO3TOHKA

3. |Oumcrka m BeIieieHHe  |Bosronka. @u3HYecKne OCHOBBI MeTOAa. OOIacThIpIMEHEHUA.|  KOHTpOsIbHOE
TBCPABIXBCIICCTB. TectupoBanue 1
[Iepexkpucramnuzanusu
BO3TOHKA

4. |O4ncTKa U BBIICTICHUE OObIunas neperonka. Ousnueckue 0CHOBBI MeToa. [Ipudopst KonrponbHoe
JKUJIKUX BEIICCTB. 1 mocyna ans neperonkd. O6macteupuMmereHus. [leperonka TecTHpoOBaHue 2
Ieperonka. IpU TIOHIKCHHOM JaBJICHUU (BaKyyMHas IICPETOHKA).

Homorpamma gaBneHus mapa-temMmeparypa.

5. |OuncTKa U BBIIEICHUE Ileperonka B mpoTHBOTOKE (pekTudukaims). PpaknuoHHAsS KonrposnsHoe
JKMJIKHAX BEIIECTB. neperonka. [leperonka c¢ BoasHbIM TapoMm. [lpuGopbl u TECTHPOBAHHE 2
Ieperonka. mocyna ansd  (QpPaKIUOHHOW TIEPErOHKA W TIEPETOHKH C

BOJSIHBIM TIAPOM.

6. |DxcTpakius OcCOOeHHOCTH JKCTPaKIWH Kak METOJa KOHLIEHTPHPOBaHHA.| KoHTponsHOE
OCHOBHBIC TIOHSTHS H TEPMHUHBL. YCIOBHS 3KCTPAKIIHA TecTHpOBaHHeE 3
Pa3IHYHBIXBENIECTB. JKCTParHPOBaHUE TBEPABIX BEIIECTB U3
JKUJIKOCTEH. DKCTparupoBaHHUe JKUJIKOCTEMH.
MHorocTymneHgaToe pacmpeneneHne.  KonmuecTBeHHBIC
XapaKTePUCTUKU  OKCTPAaKIMHU. 3aKOH  paclpeeseHus
HepHacra. CkopocTh 3KCTpakiMy U (akTOphbI, BIUSIONINE HA
Hee.

7. |dwnanu3 u snekrpoananu3 |3akon qud¢dysun duka. [Ipubopsr s ananusa. VYerHbll onpoc
HcTOYHMKH OIIMOOK TIPU THANTH3E.

8. |KoHTpoisb 4MCTOTHI Onpenenenne  TemmepaTypbl  IulaBlieHus. Temmeparypa JIP
BEILECTBA U IUIaBJICHUS CMemaHHONW mpoOsl. IlompaBka Ha TOKazaHUA
KOJINYECTBEHHBIE TepmMomerpa. [Ipubopel ans ompemencHHs TeMIEpaTypsl
METO/Ibl aHaJIN3a mwiapnenus. [logrotroBka  oOpasma miis  ONpeeieHUs

TeMreparypbl  IuiaBieHus.  OmnpejneneHue TeMIepaTyphbl
kunenus. Meron CuBosioboBa, IMuXa.

9. |KoHTposb UHCTOTHI Pedpakromerpus. 3akon CHemnuyca. Momsipaast pedpaxitusi. JIP
BEIECTBA U Omnpenenenne KOHIICHTPAIMK BellecTB B pacTBope. [Ipubopbt
KOJIMYECTBEHHbBIE IUTS pePpaKTOMETPHUH.

METO/Ibl aHaJIN3a
4  cemecTp
®dopma
Ne Hamvenosanne ConepxaHnue pazzena
pasaena TEKYIIEro
(Temer) (remer) KOHTPOJISt
10. |CopOuus OcobeHHocTH COpPOIMM  KaKk MeEToJla KOHIICHTPUPOBAHM. Y CTHBIA OMPOC

CopOenTsl, 001THE TPEOOBAHMS
Heopranuueckne COpOEHTBI HAa  OCHOBE  YIJICPOJHBIX

MaTepurajioB. HeopraHI/Iqecm/Ie COp6CHTLI Ha OCHOBCOKCHU OB 1




THIPOKCUIOB (CHJIMKArellb, OKCHUIBI
QTIOMUHUS, TUTAHA U IUPKOHUS, EOTUTHI). CHHTETUYCCKHC
HMOHUTHI

11. |Xpomarorpadus. Bunpt  xpomarorpaduu.  OcOOEHHOCTH  TOHKOCJOHHOWM| Y CTHBIH ompoc
Tomxkocrnofinas xpomatorpapuu. Ilpumenennn TCX a1 OpraHUYECKOro
xpomarorpadus

CHHTE3a.

12. | XpomaTorpadus. HonHooOMeHHast xpomarorpadusi Kak METOJ] OYUCTKH H| YCTHBIH Ompoc
HonoobmenHas pasleNeHus OpraHMYeCKUX coeauHeHui. Kraccuduxanus
xpomarorpadus

MaTpUI] HOHHOOOMCHHBIX CMOJ. THUIBI HOHOOOMEHHHKOB.
Komnonounas xpomaTorpadus.

13. |MeTtozst Dusnueckue OCHOBBI MeTozAa Y®-cnektpockonuu.| Perienue 3agay,
MICHTHOUKALIH Ocobennoctn YO-cniektpa. OCHOBHBIE THIBI XpOMO(OPOB. KP1
OpraHMICcKIX OmnpenencHus CABUTa IOJIOCHI MOTJIONMICHUS (THIICOXPOMHBIH
coenuHenuii. Y®- o

M OaTOXPOMHBIH CHBUT), B 3aBUCUMOCTH OT CTPOCHHS
CICKTPOCKOITHS
OpPraHUIECKOTO COCTIMHCHUS.

14. |Meroap! unentudukanuu MK cnekTpsl u nx npoucxoxkaeHue. Tumsl konebanuii atomoB| Penrenwue 3aiay,
OpraHUYeCKuX B Mouekyiax. OcobenHoctu pabotel MK-cnekrpomerpa. KP2
coenuHeHni. K- Crpyktypubii  ananu3 1o  HK-cmektpy.  OcHOBHBIE
CIEKTPOCKOITHS XapaKTepUCTHICCKHE KOJICOaHus.

15. Xumudeckue u GU3UKO-  |OCHOBHBIE XapaKTepUCTHUICCKIE KOJICOAHUS M YCTAHOBIICHHE Pemenue 3aga4.
XUMHUIECKIE METOIBI CTPYKTYPbI OpraHuuecKoro coeaunenus mo UK-cnekrpy. KP2
MIACHTU(QUKAIIAN
OpraHUYECKUX
COeTMHEHU I

2.3.2 3aHATHS CEMUHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/
JJabopaTopHbIe padoThI)

Cemectp 3
No HanmenoBanue paznena TematuKa saHATHI/paboT dopma TekyIero
(Temsr) KOHTPOJISA
Ounctka u BeieneHue | Texamka Oe3zomacHocTH Tmpu  pabote B XuMmudeckoii |JIP1
TBEPAbIX BELIECTB. naboparopuu. Knaccudukanus n Ha3HaAueHHE XHMHYECKOH
[Nepexpucranmu3anust 1 | MOCyIbl.
BO3TOHKa [TepekpucTamin3anys U BO3TOHKA OSH30MHOM KHCIOThI
Ounctka u Belienenne  |[Ipocras meperonka JIP2
JKUJIKUX BEIECTB.
Ileperonka
OuncTka u BBIIENCHUE  |Pa3jenenue cMecH ABYX kKuaKocTeil GppaKkiuoHHOM JIP3
KHJIKAX BEIIECTB. IePETOHKO
Ileperonka
Ounctka u Beiienenue  |[leperonka mpy MOHMKEHHOM JIaBICHUH JIP4
KHJIKAX BEIIECTB.
ITeperonka
Ounctka u Belienenue  |[leperonka ¢ BOASIHBIM apoM JIPS
JKUJIKHX BEIECTB.
ITeperonka
OKcTpakuys DKCTPAKIHSA B CUCTEME «TBEPIOE BEIECTBO-KHUIKOCTb JIP6
(HenpepbIBHAs HKCTPAKIKS ). DKCTPAKIMUS KOopernHa u3
4EepHOro yasl.
OKcTpakuus OKCTpaKIMA B CUCTEME KUIKOCTh-KUAKOCTHY (01HOKpaTHas|JIP7
9KcTpakuus). Brinenenue kodenHa M3 COMPTOBOTO SKCTPAKTA.
KonTpons unctorst Omnpenenenne Temneparypbl IuaBinenusi kodeuna. TCX|JIPS
BEIIEeCTBA U KodenHa JuIs ero MACHTHU(GUKAIMN U 10Ka3aTeIbCTBA YHCTOTHI.
KOJINYECTBEHHBIE
METO/bI aHAIN3a

Cemectp 4



No HaumenoBanue paznena TemaTHKa 3aHATHii/paboT dopmMma TeKy1ero
(TemMbr) KOHTPOJIS
1. |CopOuus. Cunre3 2,4-1MHUTPOQEHUITHAPA3OHOB M UX pasnenenue u|JIP9
XpomaTtorpadust WICHTU(HKAIKS C TIOMOIIBIO TOHKOCIOWHOM XpoMaTorpaduu
2. |CopOrrust. OrnpeneneHre aMUHOKHUCIIOT B X cMecu MeTojoM TCX JIP10
Xpomarorpadus
3. |CopOrmus. Onpe/eneHye NOJIHON JMHAMHYECKON 0OMEHHOM JIP11
Xpomarorpadust €MKOCTH KaTHOHHTA
4. |CopOuus. Paznenenne cmecn aMHHOKHCIIOT HA HOHOOOMEHBIX cMonax  |JIP12
Xpomarorpadus
5. |[Metonst Y ®-cnekTpocKonus Kak MeTo ISl ycTaHoBiIeHUs cTpyKTypbl|KP1, pemenne
UICHTU(QHUKAIINN OpraHUYECKUX COSIUHEHU 3a/1a4
OpraHUYEeCKUxX
coeauHeHuu. Y -
CIIEKTPOCKOMHS
6. |Merozpt HK-CHCKTpOCKOHHﬂ KaK METOJI IJIsI YCTaHOBJICHUS CTPYKTYPBI KP2, pemenue
HICHTH(HKALIH OpraHUYECKUX COCAUHCHUH sanad
OpPTaHUYECKUX
coenunennii. K-
CHEKTPOCKOTIHS
7. |Metonsl Xumuueckast HIeHTA(UKAIUSA OPTaHHICCKUX COCTNHCHUH JIP13
HUICHTU(PHUKAIAN
OpPTaHUYECKUX
coenunennii. UK-
CIIEKTPOCKOMHS

BamuTa 1abopatopHoit padboTsl (JIP), kontponbHas padota (KP).

2.3.3 IlpuMepHasi TeMaTHKA KypCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOSAITEIbHOIH pPadoThl
00yYaKOIIUXCS M0 TUCHHILINHE

Bun CPC

HepequL y‘IC6HO'MCTOZ[I/I‘IGCKOFO obecrnieueHus JUCHUILIMHBI I10
BBIIIOJIHCHUIO CAMOCTOSITSILHOM pa6OTI>I

pabot

OdopmiteHre 1a00PaTOPHBIX

CuHTe3 OpraHUYECKUX COSAWHEHHH : yueOHO-MeToamdeckoe mocoodue / B. B.
Houenko, A. B. becnianos, /1. 0. JIykuna ; MuUHHCTEPCTBO HAYKH U BBICIIETO
obpazoBanms Poccwuiickoit ®enepammmn, KyOaHCKMiA rocynapcTBEHHBIH
yHuBepcurer. - KpacHomap: KyOaHCKHMI TOCylapCTBEHHBIH YHHBEPCHTET,
2020. - 171 c.: un. - bubnuorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TexcT: HEenocpeICTBEHHBIN.

CaMocTosITeTbHOE N3YIeHHUE
TEOPETUYECKOro MaTepuaa

Opraangeckas XUMuA : yaeOHO-MeToandeckoe ocobue / A. B. becranos, B.
B. Hounenko, /. 0. Jlykuna, B. JI. CtpenxoB ; MUHUCTEpCTBO HAayKu H
BBICILIETO 00pa3oBaHUA Poccuiickoii ®denepanuy, Kybanckuit
roCyIapCTBeHHBIN yHUBepcHTeT. - KpacHomap: Ky6anckuii rocynapCcTBeHHBIN
yauBepcuteT, 2019. - 156 c.: w1 - ABT. yka3aHsl Ha O00OpOTE THUT. I. -
Bubmuorp.: c¢. 155. - ISBN 978-5-8209-1709-7: 80 p. - Tekcr:
HENOCPEICTBEHHBI.

3a71a4

CaMocCTOsATEIIbHOS peuicHue

Oprannyeckas xumusi: coopuuk 3anad / A. B. becnanos, B. JI. Ctpenkos; M-
BO oOpazoBanusi u Hayku Poc. ®enepaumu, KyOanckuii roc. yH-T. -
Kpacnogap: [Ky6anckuii rocynapctBenssiii yausepeurer], 2017. - 69 c.: ui. -
Bubnuorp.: c. 68.

KOHTPOITIO

[ToaroroBka k Tekyuiemy

MeToaundeckre peKOMEHIAINN K OPraHU3aIiK ayAUTOPHON U BHEAY TUTOPHOM
(camocTosTensHOM) PabOTHl CTYIEHTOB: MeToUIeckue yka3anus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmamo, H.B. Jlo3a. — Kpacuomap:
Ky6anckwuii roc. yH-T, 2018. - 89 c.




Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIMIUXCS W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/10poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B hopMe IIEKTPOHHOTO JIOKYMCHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. OOpas3oBaTeJbHbICe TEXHOJIOIMH, NPHMEHsSIeMbI¢ NPH OCBOCHHH JHCHHUIIHHBI
(Mmonmy.Jist)

B xome wu3yueHHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIEAYIOIIUX
00pa30BaTeNbHbIX TEXHOJIOTMM: JIEKIMH, J1a0OpaTOpHBbIE 3aHATHs, CaMOCTOSTENbHas padboTa
CTY/ICHTOB.

KoMmeTeHTHOCTHBIM MOAXO0J B paMKax IpEenojJaBaHusl IAUCLMILUIMHBL pealu3yeTcsl B
UCIIOJIb30BaHUH HHTEPAKTUBHBIX TEXHOJIOTUH M aKTHBHBIX METO/IOB (IpOOIeMHas ICKIUs, padoTa
B MaJIbIX IPpyNIax) B COYETAaHUH C BHEAYIUTOPHOU pabOTOM.

NHbpopMallMOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TpPH HU3YYCHUM JAUCHUIUIUHBL:
UCIIOJIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcoOB,  JOCTYNHBIX B HMH(OPMAIMOHHO-
TEJIEKOMMYHUKALlMOHHOMN ceTH MIHTepHeT.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE TPU U3YUYEHUN JUCIUILTUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPENyCMOTPEHA OpraHU3aLus
KOHCYJIbTAIMH ¢ UCIOJIb30BAHNUEM 3JIEKTPOHHOMN MOYTHI.

4. OueHouyHbIe CpeACTBAa Ui TeKYyHIero KOHTPOJISA  YCNeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OreHouHBIE CpelcTBa MpeJHa3HAueHbl JUIl KOHTPOJIE M OLEHKH 00pa3oBaTelbHbIX
JOCTHKEHUH 00yJaronuxcs, OCBOUBIIUX MPOrpaMMy y4eOHOM TUCHUIUIUHBI «Memoosl ananusza
U pazoenenus OpeaHUYecKux cOeOUHeHUL.

OneHoYyHbIE Cpe/CTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Uil MPOBEACHUS TeKylero
KOHTPOJIs B popMe 3aaHUi JII CAMOCTOSITETILHOTO PEeIIeH s, 33/1a4 JJIsl pEILICHHsI B ayIUTOPHH,
KOHTPOJIBHBIX pabOT, KOHTPOJBHBIX BOMPOCOB K JIAOOpPaTOpPHBIM paboTam, U MPOMeEKYTOYHOM
aTTecTalu B (hopMe BOIIPOCOB U 3a/1a4 K 3aUeTy.

CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYlIeil U MPOMEKYTOYHOM aTTeCTAlluN

Kon u HanmeHoBaHue HaumeHoBaHME OLIEHOYHOTO CpPEICTBA
Ne PesynbraTsl 00ydeHus
HHIIKaTopa . [IpomexyrouHas
n/n (B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTpOJIB
(B cooTBeTcTBUH C 1. 1.4) arTecTauus
HIIK-1.1. OcymiecTBasieT | 3HaeT cranpapraele | KontponbHas pabora; Bonpoc Ha 3auere
CTaH/JapTHHIE ONEpaluy | ONepaluu Juis | 3ajauu Juis peleHus B
1 | mo IpeJlaraéMbIM | OCYILECTBICHUS ayAUTOPUU
METOJIUKAM, OPTaHWYECKOTr0 CHHTE3a MO
HaIpaBJICHHbIC Ha | MpeAaraeMbIM
MOTy4CHHE U | METOOMKAM M METOJBI




HCCJIICOJO0BAHUC

BbIACJIICHUA, PA3JACIICHUA U

XMUMHUYECKHX COCAMHEHUH | OYUCTKM  OPraHHYECKHX
pa3NMyHON IMpUPOIBI U | COCIMHEHUI
MaTepHUaliOB HA UX OCHOBE | yMeeT ocymiecTBIsiTh | JlabopaTopHas paboTa -
CTaH/IapTHbIE OTlepanuy Mo
METO/IMKaM JUIS
IOy YCHHUS u
HCCIICTOBAHUSA
OpTraHUYECKUX
COEIMHEHUI
BJIa/IeeT HaBBIKaMU paboTsl | JlaboparopHas paborta -
B nabopaTopun u
TIpaBUIIAMHA TEeXHUKH
0e301acHOCTH
3HaeT OCHOBHbIe MeToabl | KoHTponbHas pabora Bomnpoc Ha
HCCIIeIOBAHUS SK3aMeHe
OpraHu4YeCKUX
COCIUHCHUH, s
YCTaHOBJICHUA ux
NIIK-1.2. Bribupaer | CTPYKTYphI
ONITUMAJIFHBIE yMeeT nmpoBoanuTh aHam3 i | KoHTponbpHas pabora, Bompoc Ha 3adere
nmabopaToOpHBIE  METOJBI | yCTAHABIUBATH CTPYKTYPY | 3amaudl Ui pemicHUs B
TIOTY9ICHUS W | OPraHUYECKUX ayIUTOpUH;
HCCIICTOBaHUS COCIMHEHHH 3amaHus A
XUMHYECKIX COCIUHCHHUN CaMOCTOSITEITFHOTO PEIICHHUS
pa3UYHON TPHPOIBI U | Blafeer HaBeIkamMu | KoHTponbHas paboTa; Bompoc Ha 3auere
MaTepHaJIOB Ha UX OCHOBE | OCHOBHBIX METOJIOB | 3amaduu I pelicHus B
aHayin3a Ui | ayAATOPHH,
YCTaHOBJICHUA HaJIn4yus 3a}1aH1/151 JJIIsL
(YHKIMOHAIBHBIX TPYIII B | CAMOCTOSITEILHOTO PEIICHHS
OpPraHuYeCKUX
COCIUMHCHUAX
WIIK-2.1. Ocymectriser | 3HaeT OCHOBBI (pusuko- | JlabopaTopHas padbora Bompoc Ha 3a4ete
HCCIICIOBaHHE XAUMHYIECKOTO aHaIn3a,
XUMHYECKUX COCIUHCHHUN | TPUHIIHITBI paboTHI
" MaTepHalioB C | COBpEeMEHHOH ammaparypsl
HCIIOJIE30BaHUEM JUIL TIPOBENICHUSI HAYIHBIX
COBPEMEHHOTO HCCIICIOBAHHA.
XUMHYECKOTO Ymeer ucnonb3oBath | JlabopatopHas padot -
000pyIoBaHUs COBPEMCHHYIO anmaparypy

U XUMHYECKYIO MOCYAY

npu MIPOBECHUH
HUCCIIEIOBAHUMN.
Bnageer HaBbIkamu | JlaboparopHas paboTa -
paboTel C COBpPEMEHHBIM
11abopaTOPHBIM
obopynoBaHueM,
TIPUMEHSIEMbIM ULt
OYHCTKH W  pasJielieHHs
OpPTaHWYeCcKUX
COCIMHEHU,
UIIK-2.2. O6pabatsiBaer | 3HaeT coBpemenHsble | JlaboparopHas pabora Bomnpoc Ha 3auere
" AQHAIM3HUPYET | KOMIBIOTEPHBIE
9KCIIepUMEHTAIIbHbIE TEXHOJIOTHH ULt
JaHHbIC, TIONyYeHHBIE C | 00paboTKH u
HCIIOJIB30BaHHEM HHTEPIIPETALUH u
COBPEMEHHOU pE3yJIbTATOB XHUMHUYECKOTO
XMMHUYECKOH anmaparypsl | SKCIEPUMEHTa
Ymeer obpabarbeiBaTh | JlaboparopHas paboTa Bompoc Ha 3aderte
pe3yibTaThl TPOBEACHHOMN
SKCIIEPUMEHTAILHOM
paboTel  mpU  HOMOIIU




COBPEMEHHBIX
MIPOrpaMMHBIX
KOMIIJICKCOB

Bnanmeer HaBbikamu | JlaboparopHas padota -
paboTel C HPOrpaMMHBIM
oOecrieueHueM,
npenHa3sHAYeHHbIM IS
00paboOTKH  pe3ynbTaToOB
3KCIIEPUMEHTAILHOU
paboTHI

TunoBblie KOHTPOJIbHbIE 32JaHUS] UM HHbIE MaTepUAJIbl, He00X0ANMMBIE /IJIl OLlEHKH
3HAHWH, YMEeHHUIl, HABLIKOB U (MJIM) ONBITA AeSATeIbHOCTH, XapPaKTePU3YIOIIMUX 3TANbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHHsI 00Pa30BaTeJIbHON MPOrPaMMBbl

3aoanus 013 camocmoameibHo20 6blNOAHECHUSA
1. ComnocraBsre nannsie UK-criekrpa co ctpykTypoit 2-¢heHmnoyTun-3-ona-2.
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2. TlpousBemute cooTHeceHue mojioc noraomeHus B MK-crekrpe nenTeH-3-ona-2.
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3. OObscHUTE pa3nuyusi MEXIY MOJ0CaMH, OTMEUEHHBIMU cTpenkamu Ha UK-cmexTpax
dbenunaneTuIcHa u 1uQeHmaneTuiIeHa.
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3aoauu ona pewienusn 6 ayoumopuu
1. Cootnecure nanupie MK-crieKTpoB co CTpYKTypaMu BEUIECTB.

T.%
100

75' COOCH2CH3
lad A
50- r,o/:
, 100
25-W
NHCOCHj B.
SN .
5

’ CH3 ~$0

100- | P

75.‘Wf

504 CH30, .
JOR :

2%1CH30" " CH=CH-CO-CH,CHg
0

| J 1 T T T s
4000 3000 2500 . 2000 1600 1600 100 1200 1000 en-!
2. Coornecure nanubie MK-CrieKTpoB CO CTPYKTYpamMu BELIECTB
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3. HWurepnperupyiite MK-crektppr  N-dramwirnumuaa  (A), 2-autpo-l-amuuo-1,2-
mupenmwmnTena (b) u 1,1-nuxiop-5-(2°,5’-numerokcudenun)nenraauen-1,3-ona-5 (B).
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4. 1lIupoko HCIONIB3YEeMBIH B JIAOOPAaTOPUH PACTBOPUTENb — NETPOJCHHBIA APHUp —
npezcTaBisieT coboil cMech opraHuueckux BemecTB. Ha ocHoBanuu nanHbix MK-
CIEKTpa ONPEJENINTE, K KAKOMY KJIACCy OTHOCSITCS 3TH BEIIECTBA.

5. C mNOMOIIBIO TPOCTBIX XUMHUYECKHMX TECTOB — HOAOGOPMHON MpOoObI U peakiuu
«cepeOdpsHOTrOo 3epKajia» - OTIMYUTE IPYT OT JIpyra COeAMHEHUS B CIAEAYIOUINX napax: 1)
MEHTaHallb U TICHTAHOH-2; 2) MEeHTAaHOH-2 M MEeHTaHOH-3; 3) MEeHTaHOH-3H MEeHTaHOJI-2.
Hanumure cxembl COOTBETCTBYIOIIMX PEAKIUMN.

6. Kakue ocHOBHBIE H3MEeHEHUs MTpon3oiayT B IK-criekTpe UKIIoneHTaHoOHa TTOCTIE eTo
00pabOTKH STUIICHTIIMKOJIEM B KUCIIOH cpene?

7. Ha pucynke npusenen UK-cnektp 5,5-aumeruniukiorekcanauona-1,3 B TOHKOM
cinoe. Ilpu 3anucu cnekrpa B paszbasienHoM (0,005 M) pactBope B xiopodopme
IIMpOKasi Mojioca morjomenus B oomactu 3600-3100 cm™ ucuesaer u BMecTo Hee
nosiBnseTcs y3kuit muk mpu 3600 em. OnpeienuTe KOHGHUTypAIHIO THAPOKCHIBHBIX

TpyHil JaHHOT'O AUOJIa.
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8. Omnpenenute CTPOCHUE  COEIMHEHHUS C3HeO 1o nanabiM - MK-cnekrpa.
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Koumponvnwuii mecm 1

1. Tleperonka — 310
A) Tporiecc pa3ieNeHNs] U OYUCTKH BELIECTB, IPH KOTOPOM KHJIKOE HITH PaCIIABIICHHOE BEIIECTBO
UCTIapsIeTCs IPY HOPMAJIBLHOM JaBJICHUH ¥ BHOBb KOHIEHCUPYETCS B IPUEMHUKE.
b) mpouiecc 0Opa3oBaHHs KpUCTAIDIMYECKON YMOPSAAOYSHHON (ha3bl M3 pacTBOpa, paciiaBa WA
ra30Boi (a3bl.
B) mporecec ouncTKH U pa3nesieHus BEIECTB, TP KOTOPOM BELIECTBO BHAYaJE PACTBOPSIOT MPH
HarpeBaHuM B TMOAXOASAILIEM pAacTBOPUTENE, 3aTeM pacTBOP OXJAKIOAIOT M  BEIECTBa
BBIKpHUCTAJINIM30BBIBAIOTCA B YUCTOM BHUJIC.
I') paznenenne HEOAHOPOIHBIX CUCTEM KUAKOCTH — TBEP/IbIC YACTHIIBI UJTU a3 — TBEPIbIC YaCTUIIBI
IPY TIOMOIIM HOPHUCTHIX (PUIIBTPYIOIIUX MaTEpPUAIOB.

2. Kakum ypaBHEHHEM ONMHCHIBAETCS 3aBUCHMOCTD TEMIIEPATYPbl KHIIEHHSI OT AaBJICHUS?
A) HeroToHa
b) Knay3uca-Knaneiipona
B) Ilmanka
I') boitna-Mapuotra
3. Ilpu kaKoM JIaBJICHUH B CIIPABOYHBIX OCOOMSIX YKa3bIBAIOT TEMIIEPATYPY KUITCHHs?
A) 101,3 klla
B) 700 MM pr. cT.
B) 760 MM pr. cT.
I') npu HOpMaTbHOM aTMOC(EPHOM JIaBICHUH.
4. Yo TaKoe a3e0TpOIHAas CMECh UJIU a3€0Tpon?
A) 3T0O cMech TBEPJOTO U KUIKOTO BEIIECTBa (CyCIeH3H), KOTOPYIO pa3IeNsioT IEPETOHKOM.
B) sT0 cMmech BemiecTB KOTOpas IpH IEPEroHKE BeneT ce0si KaKk TOMOTCHHOE BEILIECTBO U
NePEroHsIeTCsl IPH NMOCTOSHHON TeMIeparype.
B) cMech KuIKHX BEUIeCTB, KOTOPYIO HE yAaeTcsl pa3eluTh IPOCTON MeperoHKOH, Tak KaK map U
KHUIKOCTH TaKOW CMECH UMEIOT OJII/IHaKOBBIﬁ COCTaB.
I') 96 % stanou.
5. Uto n3 cebst mpeacTaBisieT XONoAmIbHUK JIn6mxa?
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6. KpyrimogouHyro Kon0y I TIeperOHKH 3alOTHSOT
A)Ha
b) na 1/3
B)2/3
I') me Gomee 2/3

7. s gero mo0aBISIOT KUNCIKA WM KUISTHIBHUKN?

A) nns HarpeBaHUA

b) mtsa kpacoTsr

B) nns1 paBHOMEPHOTO KUIIEHUS

I') ne 3nHaro.

8. IIpy meperoHKy Kakux BELIECTB BHELIHIOI «PYyOalIky» XOJOJUIbHUKA 3aII0THSIOT BOJON?

A) st IeperoHKH BEIIeCTB KOTopble KUt 10 100 oC.

b) XonoaunbHUK BOJOH HE 3aIIOJIHSIOT.

B) XonoaunbHuK Beerna 3anogHsIIOT BOJOM.

I') nuis meperoHku BemiecTB KOTOpbIE KUTIAT 10 130 oC.

9. Korna 3akaHuMBaOT MEPETOHKY?

A) Ilpornecc ocTaHaBIMBAIOT, KOT/IAa B KOJIOE OCTAETCSl HEMHOTO JKUIKOCTH.

B) Ilpouecc ocraHaBIMBarOT, KOT/Aa B KOJ0€ OCTAaETCsI MOJIOBUHA KHUIKOCTH.

B) Ilpouecc ocraHaBIMBAaIOT, TOJILKO TOTAA, KOT/IA B KOJIOE HUYErO HE OCTaNOCh.

') Tlpouecc OCTaHABIMBAIOT, KOTJa TeMIepaTypa KuieHus octatka Ha 2-3 °C HaumHaer
NPEBBIIATH TEMIIEPATYPY KUIIEHUS JUCTUILIATA.

10. Kak opopMIIsItoT B 1a00paTOPHOM KypHAJIE PE3yJIbTaThl IEPErOHKH?

A) OTMedaroT CKOJBKO MONydeHO (pakinui, Gpakiuu oObETUHSIOT W 3alHMCHIBAIOT MHTEPBAI
KHITEHUS BCeX (PaKIHid.

Bb) Huuero B 1abopaTOpHBIA KypHaJ 3alIUCHIBATh HE HAJIO.

B) OrmeuaroT ckosIbKO MOTy4eHO (PpakLuii 1 OTMEUAIOT MIPEAeIIbl TEMIIEpaTyphbl KUIICHUS KayKI0H
(bpakmuu.

I') B nabopaTopHbIif *KypHaJl HUYETro HE 3alrChIBAIOT, TOTOMY YTO MOAIMUCHIBAI0 €MKOCTH KyJa
CJIMBAIO TOTyYeHHbIE (PaKLINK.

11. J17s1 uero ucmonb3yroT HOMOTPaMMBbI?

A) nns ornpeienieHrs TeMIIepaTypbl KHIIEHUS BEIIECTBAa B 3aBUCUMOCTH OT JABIICHHS.

B) mna onpenenenus maBieHUsT B CHUCTEME B 3aBHCUMOCTH OT TEMIIEPaTypbl MpPU KOTOPOM
TIEPETOHSETCS BEMIECTBO.

B) nns onpenenenus nokasaress IpeIoMIICHHs BEIIECTBA

I') nns onpenenenue MaccoBOM 10JIM KOMIIOHEHTA B CMECH TIO €€ MOKa3aTeNt0 MPETOMIICHHS.

12. JIas yero HyKeH Kalnuuisp NpU BaKyyMHOM NEpErOHKU?

A) 115 COeAMHEHU CUCTEMBI ¢ aTMOChepoit

B) nns cOpoca Bakyyma

B) ans paBHOMEPHOTO KUIIEHUSI )KUIKOCTH B BaKyyMe.



I") ucrmow3yeTcst BMeCTO MpoOKH.

13. Jlns1 gero ucmonp3yercss MaHOMETP?

A) Jlns peructpanuu TemMneparypbl

B) lnst peructpanuu BIasKHOCTH

B) Jlns peructpanuu qaBaeHUsS

I") I m3aMepeHus ToKaszaTesst PeTOMIICHHS.

14. [1ns otOopa ppakuuii Npyu BaKyyMHOH TIEPETOHKH HCTIONB3YIOTCS CISAYIOIINE HACAIKU
A) Hacagka Axmmrona-Twre

b) amtomx

B) dopmrtoc

I') nacagka «[layk».

15. B xakux ciydasx BemlecTBa OYMIIAIOT MIEPETOHKOH MO BAKYyMOM?

A) BelecTBo KUIIUT IpH BBICOKOH Temneparype (6onee 150 °C).

B) BemectBo TBepoe.

B) BemectBo paznaraercst mpu cBOei TeMIiepatype KAMeHs..

I') BemectBo He yCTONYMBO HA BO3IyXeE.

16. Uro Takoe peKTU(pHUKAIMOHHAS KOJOHKA?

A) B 1a00paTOPHBIX YCIOBUSIX - 3TO MAPUKOBBIN XOJIOAUIBHUK.

b) aT0 Hacagka, KOTOPYIO MMOMEIAIOT MEXKTY KPYTIIOAOHHON KOJIOOH 1 Hacaakoil Bropia.
B) B nabopaTopHBIX yCIOBUSAX - 3TO AediaerMarop.

I') aT0 Hacagka, KOTOpas yBETUYHUBAET TIOBEPXHOCTh KOHTAKTA MAPOB C KUAKOCTHIO.
17. Ot gero 3aBUCHT 3(HEKTUBHOCTD PEKTHPUKAITMOHHON KOJIOHKH?

A) oT BuIa MaTepuana, 3 KOTOpPOro clielaHa KOJIOHKa

B) ot Temneparypsl okpyxKaroieit cpeast

B) ¢ dhexTrBHOCTD 3aBHCUT OT IUTOMIAAN KOHTAKTa MEXIY ABYMs (azaMu

I') OT yncna TeOPEeTUIECKUX TaPEJIOK

Konmponvuwtit mecm 2
1. DKCTpPAKIUS — 3TO
A) mporiecc OTaeNeHUs TBEPAOTO BEIIECTBA OT KHUIKOTO
b) nporiecc 0UYMCTKHY KUAKUX BELIECTB, OCHOBAHHBIM Ha Pa3sHULE B TEMIIEPATypax KUICHUS
B) npouecc n3BneueHus npu MOMOIIN PACTBOPUTENS OTAEIBbHBIX KOMIOHEHTOB CIIOKHOW CMECH.
I') mponiecc macnooOpazoBanus
2. PacmipenienieHrie BEIIECTB B IBYX HECMEIINBAIOIINXCS JKUAKOCTSIX OMUCHIBACTCS 3aKOHOM
A) Hepucra
Bb) ABorazapo
B) I'eii-JIroccaka
3. Eciu KoaddummenT pacnpenenenus 6onpmie 100
A) HCIIONB3YIOT OOBIYHYIO SKCTPAKIMIO U3 XKHUIKOH (haszel. B 3TOM ciyyae BeecTBO LEINKOM MEPEXOAUT
B DKCTPAreHT B Pe3yIbTaTe OJHOKPATHOHN SKCTPAKIMH ITyTeM BCTPSXUBAHUS B JICJTUTEIBHOW BOPOHKE.
B) mpocras skcrpakuusi HeAOCTaTOYHO 3(PQeKTHBHA W TPOBOAAT MHOTOKPATHYIO 3KCTPAKIMIO C
MCIIOJIb30BaHUEM KaXKIBIN pa3 YUCTOM MOPIMHU 3KCTPAreHTa.
4. ®akTop pa3neneHus — 3TO...
Hanmmmre onpesenenne u Kak OH UCTIONB3YeTCs NP 3PPEKTHBHOCTH OIICHKU KTPAKITHH.
5. B anmapate Cokciera npoBOAST IKCTParupoBaHue
A) U3 KugKOCTEH
B) TBepabIx 06pasoB
I') u3 razos
6. lllapukoBbI# XOMOAUIBHUK, XOJOAWIBHUK JJUMpPOTa UCTIONB3YIOT
A) TSt KOHIIEHCAIIUY TTAPOB PACTBOPUTEIIS
B) a1 meperoHKu Kak HUCXOISIINE XOJIOAUIBHUK
B) xak oOpaTHbBIE XONOAUITEHUKA
I') xak anmapats! A7 SKCTPAKIUK
7. B nenuTenbHON BOPOHKE MTPOBOIAT IKCTPAKITUIO
A) TBepabIX 00pa3LoB
B) xunkocteit
I') razoB



8. Tlepeuncnute pacTBOPUTENH, KOTOPBIC YAIlle BCETO HCIOJIB3YIOTCS JUIS 3KCTPAKIIMK OPraHUYeCKOTro
BEIIECTBA U3 BOIHOH (a3bl?
9. Urto u3 cebs mpecTaBiseT AeuTellbHas BOpoHKa? BrIOepuTe MpaBmiibHBINM BapHAHT

A) b)

-

4 i i

B) )
10. Yto Takoe ammapat Cokciera?

A)

B)

L

B) )
11. C nmoMoIIplo KakuX HEOPTaHWYECKUX PEarcHTOB BHICYIIMBAIOT OPTaHUUYECKYIO a3y mocie mporecca
9KCTPAKIUH BEIIECTBA U3 BOABI?



A) cynbdat HaTpus

B) xmopux kabmmst

I') cepnas kucnora

) oxcun dpocdopa (V)

12. Uto Takoe poTOpHBIHA UCTIapuTeNs? (BEIOEPHUTE BEPHBINA BAPUAHT U JIJISl YETO STOT MPUOOP UCTIONH3YIOT)

i,

L,

,
I
PN

A)

B)
JJis 9ero ucnomb3yroTes MPUOOPHI B HE BHIOPAHHBIX BapHaHTax?

13. Yro nauboiee 3ppexTHBHO

A) MHOTOKpaTHOE BCTPSAXUBAHUE C HEOONBLIMMU OPLUUSMH PACTBOPUTEIIS?

b) ogHOKpaTHAs SKCTpaKIys OOIBIIHM 00BEMOM PaCTBOPUTEIS?

14. Yro nenath eciu x)uakue (hasbl JOJIT0 HE pacciaanBaroTes (HE pa3fessiioTes) n3-3a OJIM3KOH IIOTHOCTH
haz?

A) ecnu oprannueckast (haza TsKeliee BOJIbL, €€ CIeAyeT pa30aBUTh YHUCTHIM PACTBOPUTEIIEM

B) noGaBuTh HEMONSHBIN OpraHUYEeCKUi pacTBOpUTENb (TekcaH, OEH30I U T.JI.)

B) n06aBuTh MoJsipHBINA OpraHUYecKuil pacTBOPUTENb (CIIUPT, alleTOH H T.JI.)

I') Ecnin opranuueckas asa jierde Bojibl, B BOJHYIO Ga3y 100aBUTH XJIOPH]] HATPHUS

15. Uro nenaTh eciiv MpH SKCTPAKLHUK B IEIUTENFHON BOPOHKE 00pa30Banach SMyJIbCHs?

A) IeNuTeNbHYI0 BOPOHKY OCTOPOKHO ITOKAYUBAIOT, @ 3aTEM BBIIEPKUBAIOT AJIUTEIbHOE BPEeMs

b) nobGaButh Apyroi pacTBOPUTENH YIS JaIbHEHINEH SKCTPAKITUH

B) nnorna ¢unpTpanus cMecu NoMoraeT pacciioeHuto ¢as

I') ocymiecTBUTH IEPErOHKY

16. KakoBa 061acTh IpUMEHEHHS ITPOIlecca DKCTPAKITUH?

A) BBIJIENIEHUE BEIIECTB U3 TBEPABIX OPTraHMYECKUX U HEOPTaHMYECKUX CMeceit

B) BeIneneHne BemecTB A1 KOJIMYECTBEHHOTO aHAIN3a

B) BhbIZic/IeHHE BEIIECTB U3 OPraHUYECKUX JKUIKOCTEH BOAOM (MM Ha000pOT) MPpH 00pabOTKE MPOIYKTOB
CHHTE3a

17. MOXHO JI1 UCTIOB30BATh IIAPUKOBBIN XOIOAUIBHUK /IS TIEPETOHKU?

18. M0OHO JIn HCIIOJIB30BaTh XOJIOAMIBHUK JInOuxa (mpsmMoii) kak 0OpaTHBINA XOJIOAUIBHUK?

19. Ha pucyHkax npeacTaBiieHbl pa3IMYHbIe TUIIBI XUMUYECKUX XOIO0AUIBHUKOB. Kak oHM Ha3bIBaroTCA?



A)

B) I

20. lenuTenpHasi BOpOHKA UMeeT KpaH. UTo OBl OH HE MPOTEKal, ero cMa3bpiBaloT. Kakyro cMmasky Jrydiie
HCIOJIL30BATh JJISI 3TOT0?

A) BazenuH

b) rmunepun

B) BakyymHYyI0 cMa3Ky

I') nydiie He UCTIOIB30BATh CMA3KY

Konmponsuwtit mecm 3
TecToBast yacTh

1. DHeprus, HeoOXomuMast Ui BO30YXKIIeHHS KOoieOaHW! aTOMOB B MOJIEKYJIE, COOTBETCTBYET dHEPTHH
KBAaHTOB CBETA C JAJTMHON BOJHBI

A)1-15mm

B) 1 — 15 Mmxm

B) 1- 15 am

D1-15A

2. Yrto Takoe BOJTHOBOE YUCIIO?

A) 3T0 9HCII0, KOTOPOE MOKA3bIBAET CKOJIBKO BOJTH YMEIIAETCS B €ANHUIIE JUTHHBIL, Yalie BCero B 1 cM.
B) 3T0 oTHOWIEHNE CKOPOCTH PACHPOCTPaHEHHS U3TyUEHHS B ONPEaeNEHHON cpelie K AJTMHE BOJTHBI

B) 370 BennunHa NponopUHOHaTIbHAS YaCTOTE U OOPATHO MPONOPLUOHATBHOE AJTMHE BOJHBI

3. Kak 3aBucHT 4acToTa KoJIeOaHUil ¢ yBeIMUEHUEM MTPOYHOCTH cBsi3u? Hamummre hopmyny u3
KJIACCUYECKOM MEXaHUKH, IIOKA3bIBAIOLIYIO 3aBUCUMOCTh YaCTOTHI KOJI€OaHUH U CHIIOBO ITOCTOSIHHON
A) Bozpacraer

b) ymensmaercs

4. Yro Takoe 00epTOHBI?

A) 310 Hanboee BEpOSTHBIN Mepexo ] Ha Ombkaimii KojaeOaTenbHbI ypoBeHb. EMy cooTBeTCTBYET
OCHOBHAs CIIEKTpanbHas JIUHUS.



b) Menee BeposITHBIH Tiepexo 1 Ha 0ojiee BRICOKHE KOJIeOaTeIbHbIC YPOBHH.

B) Ot10 KonebaHus KOTOPBIM COOTBETCTBYIOT YacToTa B 2,3 ¥ T.A. pa3 OOJIbIIE, YeM YacTOTa OCHOBHOM
JIMHUY, & THTEHCUBHOCTB TOPa3/10 MEHBIIIE.

5. Uto Takoe nedopMaIoHHbIe KoJieOaHus?

A) xonebaHus, CBI3aHHBIE C U3BMECHEHUEM BaJIEHTHOTO yIJia

b) xonebanwms simep aTOMOB BIOJIb TUHUH CBSI3H

B) 31u xonebanus o603Ha4al0TCs OyKBOH U

I') otn xonebanus 0o603Ha4YarOTCs1 OyKBOU 8.

6. BemectBo crioco6Ho mornomats UK-u3nydenune, ecnu

A) TUMONBHBIA MOMEHT MOJIEKYJIBI PaBHSIETCS HOMIO U MPH KOJIEOaHWU aTOMOB HE U3MEHSITHCS

bB) nunonbHbI MOMEHT MOJEKYIIBI H3MEHSIETCS TP KOJIeOaHUSIX aTOMOB

B) monekyna cummerpuuHas

I') cymmapHbIii TUIONBHBIA MOMEHT B IIPOLIECCE BpAIlEHHUs U KoeOaHusl B MOJIEKYJIE U3MEHSIeTC s
7. Kakoro Tuma BaJleHTHbIC KOJIeOaHHUS MOTYT OBITh B CUCTEME M3 TPEX WM YETHIPEX aTOMOB?

8. Kak Ha3pIBaeTcs monoca BajleHTHBIX Konebannii B UK-ciekTpe, KkoTopast J0Ka3bIBaeT HaTNIre B
BEILIECTBE ONPEIEICHHBIX CTPYKTYPHBIX 3JIEMEHTOB?

A) nedopmanroHHas

b) xapakrepucrudeckas

B) mexapakrepuctuieckas

I') obepTon

9. Hns nomyuenus UK-criekTpa UCIIONB3YIOT KIOBETH M3TOTOBICHHBIN U3

A) crekia

b) xBapma

B) xnopuna natpus

I') xtoBeTHI HEe MCTIONB3YIOT TipH 3anmcu MK-crektpa

) 6pomua kamus

10. IIpoOomoAroTOBKA KHUIAKUX BEIECTBa JIJIsl TOMYUYCSHHUS] HK-CTIEKTPa 3aKIIF0YaeTCsl B IPUTOTOBICHUH
A) mact

B) Tabierox ¢ KBr

B) cycnien3uu B Ba3enMHOBOM Maciie

I') pacrutaBoB

J1) B tuTeHKE

E) pacTBOpoB B BOJE

2K) pacTBOpHI B OpraHUYeCKOM PacTBOPUTEIIE

11. B xakoit uacti UK-criekTpa HaxoAuTCst 00J1aCTh «OTIIEYATKOB MAJIbIIEB)», KOHTYP KOTOPOH TaK JKe
WHIMBUAYaJIeH IJIs1 KaKIO0T0 BELIECTBA, KAK MHANBUAYaJICH KOXKHBIN Y30p Ha KOHUMKAX MajbLEB
Ka)XJIOTO YeJI0BeKa.

A) ITMHHOBOJIHOBAs 00JIaCTh A > 7 MKM

B) o6nacts v < 1500 cm™?

B) xopoTtkoBoiHOBast 001acTh OT 2,5 10 7 MKM

I') o6macts v ot 4000 go 1500 cm?

Teoperuyeckas 4acThb

Banentusie konebanmst C-H nipu HaCcBIIIEHHOM aToMe yriiepoja MposSBIIOTCS B o0iacTu 2800 —
3000 cm .

Jist auMKIMYEeCKUX M HEHANPSHKEHHBIX HUKIMYECKUX CTPYKTYP Ve UMEIOT ClleyIollee 3HaueHHe
(B cm?)

CH3 VSCH 2962 VaScH 2972

CHz VSCH 2853 VaSCH 2926

CH  vch 2890

[Monocel xapakTepUCTUYHBI, HO MaJOMH(OPMATHBHBIC, TaK KaK B BEHIECTBE OCYIIECTBISIFOTCS
pasuble konebanus C-H, koTopble, KpoMe TOrO, MOTYT B3aHMMOJEHCTBOBAaTh MEXIy co0oil. OTnenbHbIe
KoJeOaHus HAaKJIaIbIBAIOTCS JAPYT Ha JApyra, obpasys B obmactu 2800 — 3000 cm momocy, umerontyro
OTJIeJbHbIE 1200 BRIPaKCHHbIE MAKCUMYMBI. JlJIs1 onpesienieHus CTPYKTYpbl BELIECTBA 3TH MOJIOCHl MOI'YT
0Ka3aTbCsl IOJIE3HBIMU TOJIBKO B TOM CJIydae, €ClIM B COEIMHEHUN Majlo aTOMOB BOJOPOa, KaK HallpuMep
nojuranoreHajgkanax. OTCyTCTBHE MOJIOC B JAHHOHN 00JIACTH SIBIISICTCS YOEAUTENbHBIM JOKa3aTEILCTBOM
OTCYTCTBHS B BEILIECTBE aTOMOB BOJIOPO/Ia IIPU HACBIIIEHHBIX aTOMaX yIjepoa.



Hedbopmanmonnbie konebanuss & CH, pacmomokennpie B obmactu 1350 — 1470 cwm-1,
MaJI0XapaKTEePUCTUIHBI, HO OOBIYHO MOTYT OBITH OOHAPY)KEHBI B CIIEKTPE.

CH; & 1375 cm™ 8% 1450 em?

CH, 8 1465 cm?

JlocTaTOYHO XapaKTEepUCTUYHBIM CUUTAETCS TOTJIOIIEHHE BYX METHIIBHBIX TPYII TPHU OTHOM
aToMe yriepoja (TeMHHaJIbHOE 3aMeIeHre), o0pasyromiee ABa OIU3KUX MakCUMyMa (Iy0seT) mpuMepHo
PaBHOM MHTEHCUBHOCTH B 00mactu 1370 — 1385 emL.

C=C

B coenMHEHUAX ¢ M30JIMPOBAHHON JBOMHOM CBA3BIO Ve—c Haxoxutcs npu 1600 — 1680 cmt. B
UKITUYECKUAX CHCTEMaX, OCOOEHHO B HANPSKCHHBIX, 3HAYCHUE 3TOM YaCTOTHI HECKOJILKO HIKE.

YacroTa KoeOaHUil TBOWHOM CBSI3U 3aMETHO MOBBIIIASTCS C POCTOM CTEIICHHU €€ 3aMEIICHHOCTH

1612 cm™ 1636 cm™ 1655 cm?

B UK-cnekTpax 3aMelIeHHBIX aJKeHOB (HETOJspHAs ABOMHAS CBSI3b) Vo=c TPOSBISCTCS MOJIOCOU
HUYTOXXHO MaJIO HHTEHCUBHOCTH.

O mHanuune HBOﬁHOﬁ CBA3HM B BC€IICCTBE JOIIOJITHUTCIBHO MOXET CBUIACTCIBCTBOBATH
XapaKTepUCTUYECKas Mooca V-cy B obmactu 3000 — 3100 cm™.

Hedopmanmonnsie kKonebaHus O-cy MOTYT OBITh IMOJNE3HBI I ONpEAeNieHUS KOH(PHUTypaIuu
3aMecTUTeIei PK ABOMHOM CBA3M: IS UC-M30MEPOB OHU PACIIONOKEHBI B 06mact 650 — 750 cm?, a s
TpaHc-u30MepOoB — B obnactu 960 — 970 cm™.

Tunuunsiit UK-criextp, Takoi, kak crnektp H-rekcana CHs(CH2)4CHs (puc. 1), mposiBiisieTcst B Bujie
CepuH I0JI0C HOTJIOUICHUS Pa3NIuuHON (popMbl U MHTEHCUBHOCTH. [louTH Bce opranndeckue COeqUHEHUS
0OHapYKMBAIOT MUK WM rpynmy mukoB Omu3 3000 cml. Tlorsomenue B 310l 001acTH 00YCIOBIEHO

BajeHTHBIMM KoneGanusmu C-H. Ilornmomenuwe B o6mactu 1460, 1380 m 725 cm! oOycnosieHo
pasnuuHbIMA AeQOopMannOHHBIME KonebannsmMu C—H-cBsizet.
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Puc. 1. HK-cnexmp n-zexcana CH3(CH3)4CH

JUis MUIFOCTpaIuy BIUSHAS CTPOCHHS MoJeKybl Ha MK-CieKTp cpaBHUM CIIEKTpBI H-TEKCaHa U
rekceHa-1 (puc. 2). OHu BecbMa OTIMYAIOTCS OJUH OT JPYToro.



100

Z 80
l:fl [}
= 40
20 - CH=C- <Z_y
[:I i 1 1 i | “ [] 1 i L II i _'.'I I :_..
4000 3600 3200 2800 2400 20000 1800 1000 1400 1200 1000 800 700

Bomsosoe THeIo, ot

Puc. 2. HK-cnexkmp 2excena-1 CH,=CH(CH-);CH-

B paiione BanentHbix konebanuii C—H rexcena-1 na6monaercs nuk npu 3095 cm L, Toraa kak Bee
xonebanns C—H rekcana nposiistores mywke 3000 cm L. [Tuk nornomenus soimre 3000 cM * 06ycnosnen
aToMaMH BOJIOPOJIa NIPH SP>-THOPUAM30BaHHOM aTtoMe yraepoaa. MK-criekTp rekcena-1 coaepuT Takxke
1noJ10cy nornomenus npu 1640 cM, cBA3aHHYI0 ¢ BaleHTHBEIME Koslebanusamu kpaTtHoi cBazu C=C. [Tuku
okomo 1000 u 900 cm! B cmekTpe rekcena-1, OTCYTCTBYIOIIME B CIIEKTPE IEKCaHa, OTHOCATCS K
Je(hOpMaIMOHHBIM KOJICOaHHSIM aTOMOB BOJIOPO/Ia Ipu ABOWHOM cBsizu C=C.

3aganus ¢ pa3BepHYTHIM 0TBETOM
1. Vxaxwure B UK-ciektpe H-okTaHa Ykaxute B MK-criekTpe H-OKTaHa XapaKTEpUCTHYECKHE

TMIOJIOCHI TIOTJIOIIEHUS, OOYCIIOBICHHBIE BaJICHTHBIME | JAe(OPMAIIMOHHBIMU KonebanusamMu C—
H u C-C cBs3eii.

G T

Rpowpenamne %
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HE-cnerTp #-0%Tapa [MIZKaT BACKD)
2. Tlpencrapnen MK-criektp 1-meHTeHA. YKaKUTE XapaKTEPUCTUUECKUE TTOJIOCHI TTOTIIOMICHUS,

BbI3BaHHbIE BAJIEHTHLIMU KoJieOaHusamu cBa3eil C=C u C-H. MoxHO JI1 OTIUYUTE |-TIEHTEH
OT neHTeHa?
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Puc. 2. UK-criekTp I-mentena (Kuukas MJeHKa)



Konumponsnas paboma 1

1. CnexTpbl TOMJIONICHUS B YIbTPa(QUONETOBOM W BUAUMON 007acTIX OOYCIOBICHBI
nepexo/iaMu MEXIy JIEKTPOHHBIMU ClIosiMU MouieKyJibl. CornacHo Teopun MO nepexon
MOJIEKYJIBI U3 OCHOBHOI'O 3JIEKTPOHHOTO COCTOSIHHSI B BO30Y>KICHHOE COOTBETCTBYET
NEepexo/ly BAJICHTHOIO 3JEKTpoHA 0e3 M3MEHEHHs] CIIMHA C 3aHSTON CBA3BIBAIOIEH WU
HECBS3bIBAIOIIECH MOJIEKYJISIPHONW OpOMTaNM HAa BaKaHTHYIO aHTUCBs3bIBarollyro. Kakwue
THIIBI JICKTPOHHBIX MEPEX0I0B XapaKkTepHbl Mg Y D u BUIuMon obaactu?
A)oc — o*
B) n—n*
B) n —»c*
INn—-a*
) o—n*
E) n—oc*
2. VxaxuTe JUTHHBI BOJIH Y O-11ana3oHa U BUIUMON 00JIACTH COOTBETCTBEHHO
A) 100 — 400 ™M
b) 400 — 800 um
B) 800 — 1200 um
I') 50-200 um
3. Ilouemy ob6macts 100 — 200 HM (nanbHU# ynbTpaduoner) He yAo0Ha I H3MEPEHUS
A) B 3TOH 001acTH NOTJIOMIAIOT KOMIIOHEHTHI BO3yXa
b) Marepuan KiOBET, HCHOJB3YEMBIX JUISI H3MEPEHHUM, HMECIOT OrpaHUYEHHYIO
MPO3PAYHOCTh B 3TOM 00acTu
B) ycrpoiictBo pr6opoB, JarOUMX U3Ty4YeHUE C TAKUMHU JUIMHAMU BOJIH, CJI0KHOE
4. Y®-cekTp npeacTaBisieT coooit
A) B BUJie rpauKa 3aBUCUMOCTH MHTEHCUBHOCTH MOTJIOLICHHUS, BBIPAKEHHOM B €JMHULIAX
ONTUYECKOH MIOTHOCTH OT JJIMHBI BOJTHBI
b) B Buie rpaduka 3aBUCUMOCTH JOrapu@ma MOJISIPHOrO KO3 (UIMEHTa HOoTraleHHs
PacTBOPEHHOI'O BELIECTBA OT JJIMHBI BOJIHBI
I') B Buze rpaduka 3aBHUCUMOCTH JIOrapu@ma MOJISIpHOro Kod(pUIMEHTa HOoTraleHHs
pPacTBOPEHHOIO BELIECTBA OT BOJHOBOI'O YUCIIA

5. Uto Takoe k03(pPULIMEHT MmoraieHus, pacTBOPEHHOr 0 BerecTa?

A) xapakTepu3yeT NOIJIONIEHHE PACTBOPa, KOHIIEHTPALUs KOTOporo 1 MoJjb/J1, B KIOBETE C
JUTMHOM CBETOBOTO MyTH 1 cM.

b) xapaktepu3syer noriouieHue pacTBopa, KOHIEHTpalus Kotoporo 10 MoJib/1, B KIOBETE
C JUINHOM CBETOBOTO IyTH 1 cM.

B) xapakTepusyer NoriomieHue pacTBopa, KOHIIEHTpaIus KOTOporo 1 MoJib/J, B KIOBETE C
JUTMHOM cBETOBOTO IyTH 10 cM™.

6.Kak xapakrepusyroT Y @-criektp?

A) Avaxe (€) (pacTBOPHTEIID)

B) }\fMaKC

B) e

I') Avaxe (pacTBOPHUTEIND)

7. Y®-cneKkTp COEeKTPbl CHUMAIOT PACTBOPOB BEIIECTB, TAK KaK B 3TOM CIIy4ae BO3MOKHO
TOYHO H3MEPHUTh WHTEHCHUBHOCTH TMOTJIOIIEHUS M3JIy4eHHUs TPU MPOCTOM CIOcoOe
npurotoBieHus obpasua. s Y®-obxactu cnekrpa Boie 200 HM mpo3pavyHbl MHOTHE
pactBopuTenu. Beibepure pacTBOpUTENH, KOTOPBIE MOKHO UCTIONIB30BATh Jyis 3anucu Y O-
cnekrpa (

A) rekcan



b) rentan

B) nmukiiorekcan

I') BOa

J1) Mmeranon

E) atanon

K) nuokcan

3) KUJIKUE HETIPEAEIbHBIE YTIIEBOJOPOIbI

K) apomaTtnueckue yrieBo1opobl

JI) ykcycHas kucnorta

8. Uro takoe xpomodopsi?

A) TpyNnmupoBKH, BBI3BIBAIOIIME H30MPATENBHOE TOTJIOMIEHHE 3JIEKTPOMArHUTHOTO
kosebanusi B Y P-o6mactu

b) dbyHKIIMOHATBbHBIE TPYIBI OPrAHUYECKUX COSTMHEHUN

B) rpynnupoBky, BEI3BIBAIOIINE CABUT MaKCUMyMa MoriomieHus B Y ®-obnactu

9. Yro Takoe aykcoxpom?

A) rpynnupoBKa aTOMOB, HE COJIEprKalllas KPaTHBIX CBS3€H, KOTOpas He UMEET MaKCUMyMa
MOTJIOUICHUS B OJIMKHEM yIbTpaduoiieTe, HO BKIIOUEHHE KOTOPO B cucTeMy Xpomodopa
MPUBOJIUT K YBETUYCHUIO JITTUHBI BOJIHBI T—T* MEPEeX0/ia U yBETUYCHUIO HHTEHCUBHOCTH
MOTJIOLICHUS

10. bBaToXpOMHBIN CIIBUT — 3TO

A) cMellleHue MOJI0CHI MOTJIONIEHUS B CTOPOHY OOJIBIIUX JITMH BOJIH

b) cMmenienre moaockl MOTIIOMIEHUS B CTOPOHY MEHBIINX JJTUH BOJIH

11. I'umcoxpOMHBIN CABUT — 3TO

A) cMerieHre TOJIOCH TMOTJIONIEHUSI B CTOPOHY OOJIBIINX JIJTMH BOJIH

b) cMmelieHne noa0ckl MOTJIOMIEHNS B CTOPOHY MEHBIINX JJIUH BOJIH

12. JInst oneHKH AMaKc JUIsl XOpOILIO U3yYEHHBIX CUCTEM (TUEHOBOH, O, 3-HEeNpeAeIbHbBIX U
apoOMaTHMYECKUX  @JIbJIETHJI0OB, KOTOHOB, KapOOHOBBIX  KHCIOT)  YCTaHOBJICHBI
AMIUPUYECKUE TIPABUIIA TIO COOTBETCTBUIO MOJIOKEHHSI OCHOBHOM IOJIOCHI OTJIOLIEHMUS C
XapaKTepOM COIPSHKEHHOTO XpoModopa, CTENEHbIO €ro 3aMelieHUs, IMOJOKEHUEM U
npHUpo10ii 3amecTuTens. Briepsble Takoi MOAX0A AJ1sl OEHKH AMAKC IOJ0CHI OTJIOICHUS
npemtoxmi B 40-x rogax XX Beka BynBop/ npu anann3e CrieKTpOB 3aMEIIEHHBIX THEHOB
u enoHoB. Chopmynupyiite npasuiio Bynasopaa.

13. HOJ'IB3y}ICL IIpaBUJIOM ByI[BOpI[a BBIYUCIIUTE AMAKC IJIg TIPEAJIOKCHHOTO COCIUHCHU S

Konmponsnasn paboma 2

Ne 1

Omnpenenure Kakue GYHKIIMOHATBHBIC TPYIITHI COAEPIKAT MPOU3BOIHBIC JUTHAPOIUPHUANHA, TTOJIB3YsCh
nanasiMu UK-criektpoB

PVM 7




—439.72 -410.79

2000 1800 1600 1400 1200 1000 800 600 400

Wavenumber (cm-1)

HTe.

3000 2800 2600 2400 2200
? OtBeT 000CHY

3200

—495.65
= \513.01 °
o
© =—3008.30
—684.6 2397.29
= _~489.86
= = ~-513.01
—827.37 8 W\m:pm
 _667.29
° = —684.65
m %I ~765.65 -750.22
= ~825.44
—1095.44 —885.23
7122081245 87 « —1008.66
o
o
<
—
\.Hmm.pwwm 31E8
~1610.38 : Q
3 e,
3 hmw ~1610.38 )
© =
— o
Qo
£
o S
o c
oo
Ng
=
2177.39 S
—2204.39 N
—2177.39 550439
o
o
<
N
o
o
o
N
—2717.4
o
o
©
N
—2908.33
o
—2987.4 S
—3081.9 ® —3083.83
o
o
N
™
—3340.33
—3340.33
7_..3. T T T 7_..3. T T ARARAS PARRE RARE T T 7_..3. AL RN T_ T D Al e A AR Al M M) L A
o o © 0 ™~ ~ © © [ © © ~ ~ © © [T} o < < ]
s e e o |l |l | [c mo.o.o.o.ao.&o.&o.oo.
[a W

soueniwsuel| souepIWSURLL

02
[IpuBeneHb! crieKTphl aHWIMHA, JUPSHUIAMIUHA U TAMTPONwIaMuHa. KakoMy coeIMHEHUIO IPUHAIIICKHUT

KaXXAbIW U3 OTUX CIICKTPOB
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Ne 3
Omnpenenure crpoenne coeaunenus CsHsO no nanaeiM UK-ciekrpa.
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Ne 4
Vaesomopon cocraa CsHs B UK-CIIeKTpe MMeET HHTEHCUBHBIE TI0JI0CHI MoryiomeHus mpu 3305 cv™ u
2125 em™. Ornpeaenure CTPOEHUE BEUIECTBA.

Ne5
O0pscHuTe paznuuans B MK-criekrpax (2-0KCHITHI)IIUKIIONIEHTAHINEHA, TTOTyYeHHBIX B TOHKOM clioe (A)
u paz6asnertnom (0,01 M) pactsope CCls (B).
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3ayeTHO-3K3aMeHAIIMOHHbIE MAaTepHaJbl I TNPOMEKYTOYHON  aTTecTaluu
(3K3amMeH/3a4eT)

1. Cnucok eonpocoe 0na no0zomoexku K IKzameny (3 cemecmp)
1. 3nauenue MeTon0B pasaeneHus, 06IaCTH IPUMEHEHHS.
2. Knaccuduxamuss MeToloB IO MPUPOAE MPOIECCOB, JEKALUUX B UX OCHOBE.



Knaccugukarus MeTo10B 110 4ucily ¥ npupoje ¢pa3 MaTpHilbl U KOHIIEHTpATa.

3. OcoOOEHHOCTH MHOTOCTYIEHYAThIX IPOIECCOB. B3auMoCBA3b METOJOB
KOHIICHTPUPOBAHUS U ONPEACTICHHUS U 00bEKTa aHaIH3a.

4. CoueraHue KOHIIEHTPUPOBAHUS C METOJAMHM OIPEIEIICHHS.
KomOuHupoBaHHble UTHOPUIHBIE METOIBL.

5. KonnuecTBeHHbIE XapaKTEPUCTUKHU pa3ieeHHUs U KOHIIEHTPUPOBAHUSI.

6. OcoOGEeHHOCTH HKCTPAKIMH KaK METO/1a KOHLIEHTpUpoBaHus. OCHOBHBIE TOHSTHS
U TEPMHHBI.

7. YcnoBus 3KCTpaKLUK pa3InyHbIX BelecTB. KonnyecTBeHHbIE XapaKTepUCTUKU
9KCTpakLuu. 3aKoH pacnpenenenus Hepuera.

8. CkopocTh 3KCTpakumu u (akTophl, BIUAOMHKE Ha Hee. Kiaccudukanus
HKCTPAKLIMOHHBIX CUCTEM, OCHOBAHHAsl HA MIPUPOJIE IKCTPAreHTOB: KHUCIOTHBIE, OCHOBHBIE
U HEUTpaJIbHbIE IKCTPAreHTHI.

9. CrocoOBbl  OCYIIECTBICHUSI AKCTPAKIUHM: OJHOKpATHAs, HENpephbIBHAS U
npoTuBOTOYHAS. TBepaO(da3HasT IKCTpAKIHSI.

10. ITpuGops! 1t SKCTPAKUUU. ABTOMATH3ALMSI SKCTPAKLIUOHHBIX ITPOLIECCOB.

11. Ilyrum yBenmu4eHus u30UpaTeIbHOCTH IKCTpaKui. CHHEpreTHIecKuid 2P eKT.
Coueranne HKCTPAKIUHN C METOIAMH OTPEICTICHHS.

12. Pa3pmeneHue BewlecTB METOAOM AMCTHIUIALMHU. TeopeTHyecKhue OCHOBBI
METO/1a, KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH: ypaBHeHue Knaysnyca-Knanelipona, 3aKoHbI
Payns, Konosanosa.

13. Pextudukamus. CyOnumauusa. HMcnonsdyemas —anmapatypa. Oo6nactu
IPUMEHEHUS MeTOJa.

14. Tlepexpucrammsanus. Kpucrannuzauus. OcoO€HHOCTH OYMCTKH TBEPABIX

BEIIIECTB.

15. Tleperonka nog napom. OcoOeHHOCTH METO/A.

16. Ileperonka nmoa Bakyymom. OcOOEHHOCTH METO/1a.

17. OcHoOBHBIE METOBI pa3/ICTCHUS: TUATTU3, HICKTPOIUATN3, UCTIAPEHUE Yepe3
MeMOpaHy, yiabTpaduiIbTpaLus.

18. KoHTposms  YHMCTOTBI XUMHYECKHX COCAMHEHWA MeEToa  TOHKOCIOWHOU
xpomarorpaduu. OmnpeneneHue TeMIepaTyp IUIaBICHUS W KHIIEHUS OPraHHMYECKUX
COCIMHEHU.

19. Pedpaxromerpusi.

Cnucok 8onpocog 011 no02omoeKu k 3auemy (4 cemecmp)

1. OcoOGeHHOCTH KOHIIEHTPUPOBAHUS OCAXKICHHEM U COOCAXKICHHUEM. Bumsl
ocazakoB. M30upaTenbHOe OT/IeIEeHNE MATPUIIBI.
2. CoocaxJiIeHHe MHUKPOIJIEMEHTOB C KOJUICKTOPOM. MeXaHU3MBl COOCaKIICHHUS.
Heopranuueckue 1 opraHu4ecKrue COOCaAUTEINH.
3. T[pumMepsl NCTIOIH30BAHMUS COOCAKIACHHUS TSI KOHIIEHTPUPOBAHHS OPTaHHUECKUX
MHEOPraHMYeCKUX COCAMHEHUH.
4. Ompenenienne  (PyHKIIMOHAIBHBIX TPYIII B OPraHUYECKUX COCIMHEHUSX,
Ka4eCTBEHHBIHU KOJMYECTBEHHBII OpraHMYeCKH aHaIn3.
5. XuMuyeckue crnocoObl onpeaeseHus: THAPOKCUILHON U KapOOHUIIBHOM IPyTIIbI.
6. Onpenenenne KapOOHOBBIX KUCIOT U UX MTPOU3BOIHBIX.
7. Meronbl XMMHUYECKOH WICHTH(HUKAINYA HEHACHIEHHBIX YTJIEPOI-yTIIEPOIHBIX
CBS3EH.
8. OnpeneneHne akTHBHBIX aTOMOB BOJIOPO/IA.
9. Xumuueckas uneHTH(GUKALNNS GYHKINOHAIBHBIX TPYII C aTOMOM a30Ta.
10. Ananu3 cepocoaeprKanux COeTMHCHH.
11. OcobenHocTu copOUMK KaKk MeToAa KOHIEHTpUpoBaHUs. COpOEHTHI, 00Iue
TpeOOBAHUS K HUM.
12. Bunel B3aumoseiicTBus copOeHT - copbat. Knaccudukanus copOeHTOB 10 THITY



U 110 CTPYKTYpE MOBEPXHOCTH.

13. IapameTpsr copOuuu: KOA(PUIMEHT pacrpenesieHusl, €MKOCTh COpOCHTa,
n30TepMbl copoiun. KuneTrka copOLIMOHHBIX MPOLIECCOB.

14. Texnuka copOLMOHHOrO  KOHIEHTpUpoBaHus. KoHUeHTpupoBaHue B
CTaTUYECKUX U JTUHAMUYECKUX YCIOBHSIX.

15. Heopranuyeckue CcOpOEHTBI HAa  OCHOBE  YIVIEPOAHBIX  MaTepHasoB.
Heopranuueckue copOeHTbl Ha OCHOBE OKCHJIOB M TMAPOKCHIOB (CHIJIMKArellb, OKCHU[bI
QIIOMUHUS, TATAHA U [IUPKOHUS, IICOJIUTHI).

16. Cunretnyeckue noHUTHL. [TopucTbie moaMMeEpHBIE COPOCHTHI.

17. KommiekcooOpasyromue coOpOeHTHI Ha TIOJIMMEPHON OCHOBE. XUMUYECKU
MOIU(HUIIMPOBAHHBIE KPEMHE3EMBI.

18. IIpumepsl HCIIOIB30BAaHMS COPOCHTOB ISl BBIICICHUS U KOHIIEHTPUPOBAHHS
HEOPraHMYECKUX U OPraHMYECKUX COCAUHEHUH.

19. MUK-cmektpockonusi Kak METOA HIASCHTU()UKAUN CTPOSHUS OPTaHHYECKHX
COEeIMHEHUI.

Kputepuu onieHuBaHus mo 3avery:
«3a4TEHOY»: CTYACHT BJIAJICET TCOPETUUCCKUMHU 3HAHUSAMH 110 JAHHOMY pa3Jieiny, 3HaeT OCHOHBIE
METOJBl  pa3fiefieHuss U  HJACHTU(DUKALUM  OPraHMYECKUX  COEAMHEHUU,  JOIMYyCKaeT
HE3HAYUTEIIbHBIC OMIMOKH; CTYICHT yMEeT MPaBHIBHO OOBSCHATh TCOPCTHUSCKUN MaTepHal,
WUTIOCTPUPYS €T0 MPUMEPAMHU, B3SITHIMU U3 BBIMIOJIHEHHBIX TJaOOPATOPHBIX PadoT.

«HE 3aYTEHO»: MaTepuall He YCBOEH WM YCBOEH YaCTUYHO, CTYAEHT 3aTPyAHSETCs IPUBECTH
IpUMEpPhl MO METOJAaM pa3JIeleHHUs] OpPraHUYECKHUX COEIUHEHHUS, HE BIAJECET METOAAMHU
UJCHTU(GUKAIMY OPraHUYEeCKHX COCJUHEHUH, JO0BOJbHO OIPaHUYEHHBIM 00beM 3HaHUM
IPOrpaMMHOr0 MaTepHaia.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY He0OXOMMOCTH HHBAIH/IAM | JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEJOCTABIISAETCS JOMOJHUTENBFHOE BPEeMs JJIs TOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYUYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMA
BO3MOXHOCTSIMHM 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO armapaTra:

— B Ie4aTHoi (opme,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOydJaronuxcs.



5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueOHasi auTeparypa

1.1. [IIpakTukyMm IO OpPraHMYECcKOW XMMHUH: yuyeOHOE MOCOOMe /ISl CTYACHTOB BY30B /
nox pen. H. C. 3edupona; [B. U. Tepennn u ap.]. - M.: BUHOM. JlaGopatopus 3uanuii, 2010. -
568 c.

2. TpaBenb, Banepmit denopoBud. [IpakTukyM MO OpraHMYeCKOW XHMHH: ydeOHOE
nocoOwue JIsl CTYICHTOB By30B, o0yuaromuxcs no cnenuansaoctu 020201 - pynnamenTanbHas u
npukiaagnas xumus / B. ®. Tpasens, A. E. Illekotuxun. - Mocksa: BUHOM. JlabopaTtopus
suanumii, 2015. - 592 c.

3. TpaBenb, B.®. [IpakTukyM 1o OpraHi4YeCcKOr XUMHUH [ DJIIEKTPOHHBIN pecypc]: yueOHOe
nocobue / B.®. Tpasens, A.E. Illekotuxun. — DnekTpoH. naH. — Mocksa : M3xaTenbcTBo
"Jlaboparopus 3nanwmii", 2017. — 595 ¢. — Pexwum ngocryna: https://e.lanbook.com/book/94137

4. CunbBepcreitn, PoOepr. CnekTtpomerpuueckas HAECHTU(UKALNA OPraHUYECKUX
coeaunenuii = Spectrometric identification of orgsnic compounds : [yuebnoe mocobue] / P.
CunsBepcreiin, @. Beocrep, J[. Kumi ; mep. ¢ aarn. H. M. Cepreea, b. H. TapaceBuua. - MockBa:
BUHOM. JlaGopatopus 3nanuit, 2012. - 557 ¢

5. [IpakTukym 1o opranndeckoit xumun: ydeoHoe nocodue / B. U. Tepenun [u ap.]. - M.:
Jlaboparopus 3Hanmii, 2015. - 571 c. - https://e.lanbook.com/book/84123#authors.

5.2. llepuoanyeckas JuTepaTypa

1. Ycenexu XUMUM - pPOCCUACKUN HAYYHBIN )KYpHAJ, MyOJIMKYIOMNNA 0030pHBIE CTaThH 110
aKTyaJbHbBIM ITPOOJIeMaM XUMHUU U CMEXHBIX HayK.

2. KypHai opraHMueCcKOi XUMHUH - POCCHICKAN HAYYHBIN KypHAII, MyOIUKYIOLIHHA CTaThU
[0 TEOPETUYECKUM IpoOsieMaM OpPraHWYECKOH XUMHMM, MEXaHM3MaM peaklUil OpraHu4ecKHxX
COEIMHEHUH, COOTHOILIEHUSIM MEXY (PU3MUECKUMHU CBOMCTBaAMH, PEAKIIMOHHOMN CITOCOOHOCTHIO U
CTPOCHHUEM, II0 HOBBIM DPEAKLUUAM M METOJAaM IOJIYyYEHHUS OpPraHUYECKUX COCIAMHEHMM, II0
OCHOBHBIM Npo0JieMaM pa3BUTHS BaKHEHIINX HANPaBICHUH OpraHM4eCcKOro CHHTE3a.

3. XKypnain oOmield XMMUU — OAMH M3 KPYMHEHIINX POCCUMCKUX HAy4YHBIX >KYpHAJOB,
OTpakaroIIUX OCHOBHBIC HANPABJICHUS PA3BUTUS XUMUHU, TOJIMKYIOIUN pabOThl, MOCBAIIEHHBIE
aKTyaJbHBIM OOIIMM BONpOCAaM XMUMHMU M HpoOjIeMaM, BO3HUKAIOUIMM Ha CTBIKE Pa3IMYHBIX
pa3zeNnoB XMMHUH, a TAK)XKE Ha IPaHUIAX XUMHUU M CMEXHBIX C HEH HayK (METaJuIoOpraHuyYecKue
COCIMHEHMS, DJIEMEHTOOPraHUYECKass XUMHS, OPraHUYeCKHEe U HEOPraHUYECKUE KOMILIEKCBI,
MEXaHOXMMMSI, HAHOXUMHUS U T. 1.).

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0U0IM0oTeuHbIe cucTeMbl (IBC):
SBC «FOPAWUT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHDb» https://e.lanbook.com

orwdPE

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubaunoreka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
mwiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru

agkrwbnE
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7. HaumonanpHass »neKTpoHHass OuOnwoTeka (AOCTym K DJIEKTPOHHOW OMONIHOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. DmexrponHas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/
Pecypchbl cBOOOIHOTO J0CTYyHA:
1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. HWnadopmanuronHas cuctema "EquHoe OKHO TOCTyIma K oOpa3oBaTelbHBIM pecypcam’
http://window.edu.ru/;
5. Enmuas kosuteknus nudpoBeIx 00pa3oBareIbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE PeCypPChI

KyoI'Y:

1. Cpena MoaynnbpHOTO AuHaAMu4eckoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MI1aHOB, y4eOHO-METOJMYECKUX KOMILUIEKCOB, ITyOIMKAIMN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. MeToanueckue yKazaHus 1151 00y4al0IMXCs 110 0CBOCHUI0 THCIMIIIMHBI (MOLYJIsl)

VYcnenHoe W3ydeHHe AMCHUIUIMHBI «MEeToNbl aHajiu3a W Pa3/IeiCHUs OPTraHMYeCKHX
COEMHEHUI» TpeOyeT OT CTYAEHTOB PEryJsSpHOIO MOCEIIEHHs JIEeKUUH, a TakkKe aKTHBHOM
paboThI HA MTPAKTHYECKUX 3aHSITHUSX, BHITOJHEHUSI TECTOBBIX MPOBEPOYHBIX PAOOT, BHITIOIHEHHS
¥ 3aLIUTHI TJaOOPaTOPHBIX PabOT, 03HAKOMJIEHUSI C OCHOBHOM U IOMOJTHUTENIbHOW peKOMEHIyeMOon
JIUTEPATYpPOl.

ITpy 1OArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEH/1yeTCs:

1) mpocMOTpeTh 3amMcu TPEAbIIYNIeH JEeKIUH W BOCCTAHOBUTH B TAMSITH paHee
U3yUYCHHBII MaTepuar;

2) 0ersyio MPOCMOTPETh MAaTEepUaN MPEACTOSIICH JISKIIMH, C IENbI0 JIYYIIero YCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTICNbHBIE (PPArMEHTHI TEMbI MPOILION JICKIMHU, €CIN
3TO HEOOXOMMO.

[Tpu KOHCIIEKTHPOBAHNH JICKIIMOHHOTO MaTepralia CTYJCHTaM HY)KHO CTPEMHUTHCS KPaTKo,
CXEMaTHYHO, MOCJIEIOBATENIbHO M JIOTHYHO (PUKCHPOBATh OCHOBHBIE TIIOJIOKEHHS, BBIBOJIBI,
0000mIeHust U (HOPMYITHPOBKH, HE MBITASICh 3aIMCaTh BECh MPENOJaBaeMblii MaTepral cJIOBO B
CJIOBO.

[Tpu HOATOTOBKE K 1a00PATOPHOMY 3aHITHIO PEKOMEHJIYETCS:

1) BHUMATEIbHO M3YYWTh MaTEpHal NPEACTOsIIeH padOThl W COCTaBUTh ILUIAH €€
BBITTOJTHEHYS,

2) yaenuTh MOBBIICHHOE BHUMAHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTAM MPECTOSIIEH
paboThl (MCTIOJIb3yeMbIM PEaKTUBAM M 000PYAOBAHUIO, & TAK)KE TEXHUKE PabOThI C HUMH);

BeimonuATe nabopaTtopHylo paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTEIbHO,
OTpa’kasi BCE €€ OCHOBHBIC JTambl B JabopaTOpHOM >KypHane. [l ycIHemHo# 3amuThl



https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
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nabopaTopHOH pabOTH HEOOXOIUMO TIIATEIHLHO U3YUYUTh JIEKIIMOHHBIN U, €CITH 3TO HEOOXOIUMO,
JIOTIOJTHUTEIILHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUIIBHO 3allOJHHUTH
7a00paTOPHBIA KYpHAI, ClIElNaB BCE HEOOXOAMMBIC PacdyeThl U CHOPMYIHUPOBAB BBIBOJIBI IO
poJIeNIaHHOM paboTe.

CamocrosTenbHas paboTa Hapsay € ayIUTOPHOM MPEICTABISET OMHY M3 BaXKHEUIIHX
¢dopMm yuebHOro mporecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBINOJIHSIEMAsl TI0 3aJaHUI0 M MPH METOAWYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0e3 ero
HernocpeacTBeHHoro ydactusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO JUIs
OBJIQJICHUS TIPECTABICHHON TUCIMILIMHOMN, HO U /Ui (POPMUPOBAHHS HABBIKOB paboTHI BOOOIIIE,
B y4eOHOW, HaydyHOH, NMPO(EeCCHOHAIBHONW AEATEIILHOCTH, CIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEIHLHO PEIIaTh BO3HHUKAKOIIUE MPOOJIEMBI, HAXOIUTh NPaBUIIbHBIC
peLIeHHs U T.1.

B ocBOCHMU IUCHMITIMHBI WHBAIWIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIIbHOE Pa3bsICHEHUE YUeOHOTO MaTepuara.

WupuBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIONIMM MHIUBUAYAIN3AlMU OOYUCHHS U YCTAHOBJICHUIO BOCITMTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OOyJalomUMCS WHBAJIUIOM WM JIMIOM C OrpaHUYeHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBbSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCIUIInHe (MOAY TI0)

HauMeHOBaHHE CIIENUATBHBIX OCHAIEHHOCTD CHEHATbHBIX IMepeueHb NUIEH3UOHHOTO
TIOMEIEHUN TIOMEILEHUN IPOTPaMMHOTO 00ECTICUCHHUS
VueGHbie aAyJAUTOPUH st | Me6ens: yueGHast meGenb Microsoft Windows;
MPOBEJICHUS 3aHATHI JIeKIMOHHOro | TexHuueckue cpencra ooyuenus: | Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIBIOTED
VueGHbie aAyJAUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows;
MPOBEICHHUS sausTuil | Texauueckue cpenctsa ooyuenus: | Microsoft Office

CCMHHApPCKOro Tulla, rpylloBbIX W | 3KpaH, IPOCKTOP, KOMIIBIOTCP
WHAWBUAYAJIbHBIX KOHCYHLTaHHﬁ,

TEKYLIETo KOHTPOJISL u
OPOMEKYTOYHOM aTTeCTAlnH
VueOHble ayJIUTOPHU uist | Mebens: yaeOHast Mebeb Microsoft Windows;
npoBeJieHusi 1abopaTopHbix paboTt. | Texuuueckue cpencrsa odoyuenus: | Microsoft Office
JlabopaTopust OpraHUYECKOM XUMUH | [IEPEHOCHOE MYJIbTUME TUHHOE
(ayn. 414C) obopynoBaHue (HOYTOYK,

HPOEKTOP)

O6opynoBaHue:

CIIeIHAT3UPOBAHHAST

nabopatopHass MeOenb  (CTOJIBI,
CTyINbsI, WKapbl 11 PEaKTHBOB U
00opyoBaHus, BBITSKHBIC
mKkadbl), CpeACTBa  MOXKAPHOU
0€301acHOCTH M OKa3aHMs MEepBOH

MEIUIIUTHCKON MOMOIIIH,
XUMHYECKast nocyna u
obopynoBanue, BECHI

nabopaTopHble dJeKTpoHHbIe A&D
EK-410i, snextporumrku — 10 mmT.,
CyIIMJbHBIA  ImKad,  MEIIAIKH
MEXaHHUYECKHe — 8 MIT., MEIIaIKH
marautHele IKA HS 7 — 8 mr.,
POTAIIOHHBIC UCTTAPUTENH — 2 IIT.,
pedpakromerp UPD-454 B2M,
IpUOOPHI JUTS OTpeIeIICHUs
temrieparypsl iasnenus I11TIT — 8
IIT., XUMHYCCKHE PCAKTUBBIL




VYuebOnbie ayIuTOpUU JUISL
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)

Kypcoas paboTa He npesycMoTpeHa y4eOHbIM TUIAaHOM.

Jns  caMmocTosTeNnbHOW — paboThl  OOydYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHELMATU3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTh «MHTepHeT» M 00ecrneyeHneM J0CTyIa B HJIEKTPOHHYIO

nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

HaumeHnoBanue noMemeHui ais
CaMOCTOSTEIIFHOU pabOThI
00yJaroIuxcs

OCHAIICHHOCTh TIOMEIICHUH 151
CaMOCTOSTEIILHOU pabOTHI
obyJarmuxcs

HepequL JIMICH3UOHHOT O
OporpaMMHOTO obecrieueHust

TTomenieHue jisi caMOCTOSATEIILHOM
paboThI 00yJaromuxcs (YUTaTBHBIN
3a1 HayuHo# Oubnnorexu)

Meobernb: yuebHas MeOenb
KoMmrmiekt  crenuanu3upoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«HTepHET» W JOCTYIOM B
JMIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa30BaTEIbHYIO cpemy
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMephl, KOMMYHHKaI[HOHHOE
obopyaoBaHue, 00CCICYHBAOIICE
JA0CTYyl K CE€THU HUHTCPHET
(npoBoaHOE COC/INHECHHUE u
0eCnpoBOHOE  COCIUHEHHE IO
texHosoruu Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI oOydJatonxcs (ayn.
401C)

Meobenb: yuebHas mebOenb
Kommnexr  cnenuann3upoBaHHON
Me0OemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOUEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«HTepHeT» W JOCTyIOM B
JIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
o0opynoBaHue, 0O0CCIICYHBAOIIEE
JOCTYI K  CeTH  WHTEpHeT
(mpoBoaHOE COE/INHEHUE u
0ecrpoBOTHOE  COEIUHEHHE  II0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




